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IN MEMORIAM: PROF. ZW. DR HAB. N. MED. ANDRZE]J ZIELINSKI
1940-2025

Z wielkim smutkiem i zalem zegnamy Sp. prof. zw. dra hab. n. med. Andrzeja Zielinskiego,
ktory odszedt w dniu 17.02.2025 roku.

Pan Profesor Zielinski wspotpracowat z Redakcja Przegladu Epidemiologicznego od ponad 25 lat.
W latach 2000-2018 pelnit funkcje Redaktora Naczelnego naszego czasopisma a w ostatnich latach
wspieral Redakcje jako Redaktor tematyczny w dziedzinie epidemiologii. Jako Redaktor Naczelny
miat znaczacy wktad w rozwdj czasopisma, doprowadzajac do umigdzynarodowienia Przegladu po-
przez wprowadzenie w 2013 r. publikacji artykutéw w angielskiej wersji jezykowej oraz udostepnie-
nie wersji petnotekstowych artykutéw na stronie czasopisma i digitalizacji materiatow archiwalnych.

Przez wiele lat byt rowniez aktywnym Autorem Przegladu. Spod jego pidra wyszta m.in. seria ar-
tykulow dotyczacych metod epidemiologicznych. Opracowal rowniez zamieszczony na stronie Prze-
gladu “Niezbednik Epidemiologa” doceniany i czesto wykorzystywany przez autorow czasopisma.

Pan Profesor w Narodowym Instytucie Zdrowia Publicznego PZH — PIB pracowat od 1999 r.
Sprawowal funkcje: Zastepcy Dyrektora Instytutu w latach 2006-2011 oraz Kierownika Zaktadu
Epidemiologii w latach 2002-2010. Przez ponad 10 lat petnit takze funkcje Krajowego Konsultanta
ds. Epidemiologii, a po akcesji Polski do Unii Europejskiej byt cztonkiem Forum Doradczego Euro-
pejskiego Centrum ds. Zapobiegania i Kontroli Choréb, od momentu jego powstania do roku 2010.

Przez lata pracy przyczynit si¢ do wyksztatcenia szerokiego grona epidemiologéw. Umozliwiat im
ksztatcenie w ramach programow oferowanych przez osrodki miedzynarodowe, jak i w projektach
i kursach krajowych. Zawsze mogli liczy¢ na jego bezposrednie wsparcie. Byl mentorem i wspotpra-
cownikiem wielu epidemiologdéw stanowigcych obecnie fundament nadzoru epidemiologicznego nad
chorobami zakaznymi, w tym zapewniajacych bezpieczenstwo sanitarno-epidemiologiczne kraju.

Pozostawat dla nas jako Redakcji niekwestionowanym Autorytetem w sprawach epidemiologii,
wspierajac merytorycznie, recenzujgc artykuty, doradzajac.

Bedzie nam Go bardzo brakowato!

Redakcja Przeglqdu Epidemiologicznego
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LYME DISEASE IN UKRAINE IN 2000-2023

Department of Microbiology, Danylo Halytsky Lviv National Medical University, Ukraine

ABSTRACT

BACKGROUND. Lyme disease (LD) is the most common tick-borne zoonotic infection in Europe and North
America, caused by Borrelia (Borreliella) spp., primarily transmitted through the bite of infected Ixodes ticks.
The disease has become a significant public health concern in Ukraine, with the number of reported cases
steadily increasing since the initiation of official registration in 2000. Despite this trend, the epidemiological
characteristics of LD in Ukraine, particularly its geographic distribution and the influence of socio-political
events on its incidence, remain underexplored.

OBJECTIVE. The study aimed to investigate the incidence of LD in Ukraine from 2000 to 2023.
MATERIAL AND METHODS. The study utilised official statistical data of registered LD cases in Ukraine
from the Ministry of Health of Ukraine and relevant literature sources.

RESULTS. Over the 23-year period (2000-2023), a total of 45,371 cases of Lyme disease (LD) were recorded
in Ukraine, with an annual average of 1,890 + 1,662 cases. A major increase was observed in 2015, with an
additional rise in 2022, both likely linked to socio-political events such as the reorganization of health services
and the war-related population displacement. The highest incidence was recorded in 2023, at 14.08 cases per
100,000 population. Geographic analysis revealed that Kyiv and the Kyiv region had the highest incidence rates,
with urban areas being disproportionately affected. Notably, 83.2% of the cases were recorded among urban
residents, reflecting a clear urban-rural disparity.

CONCLUSIONS. The incidence of Lyme disease in Ukraine increased in 2023, reflecting the general upward
trend observed over the past 24 years. The peaks in 2015 and 2022 suggest potential links to socio-political
disruptions, such as changes in health services and population displacement due to the war. These findings
underscore the need for improved public health strategies, with a particular focus on managing LD in urban
settings and addressing the urban-rural disparity in case distribution.

Keywords: Lyme disease, Ukraine, incidence, Ixodes ticks, geographic distribution

INTRODUCTION

Lyme disease (LD), also known as Lyme borreliosis,
is the most common zoonotic infection in Europe
and the United States. It is caused by Borrelia spp.,
mostly B. afzelii, B. burgdorferi, B garinii in Europe,
transmitted through infected ticks, mainly Ixodes spp
(1,2). The number of cases of LD has increased steadily,
more than 360,000 cases having been reported over the
last several decades, with the greatest number of cases
in the countries of Central Europe (Czech Republic,
Estonia, Lithuania and Slovenia) (3). Geographically,
the number of LD cases correlates with the range of
Ixodes spp. ticks and may vary within the same country
4). In Ukraine, the registration of LD began in 2000,
and every year the number of officially registered cases
increases on average but still remains lower than in

the neighboring country Poland (5). The impact of the
COVID-19 pandemic and the 2022 war on the incidence
of LD also remains a less researched aspect.

The incidence of LD in Ukraine has been previously
analyzed by other research groups by Rogovskyy
et al. (2020), and Panteleienko et al. (2023) (6,7).
However, there remains a gap in understanding the age
distribution of LD, the urban-rural distribution of cases
and conducting a descriptive statistical analysis over
a 24-year observation period. This manuscript aims
to address these gaps, including an examination of the
potential impact of war and population migration on the
incidence of LD.

OBJECTIVE

To investigate the incidence of LD in Ukraine from
2000 to 2023 based on officially registered cases.

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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MATERIAL AND METHODS

Statistical information from the “Reports on
individual infections and parasitic diseases” of the
regional “Laboratory Centers of the Ministry of
Health of Ukraine”, as well as summary statistics in
Ukraine on LD, for the last 15 years of observations
(2009-2023 years). The “Reports on individual
infections and parasitic diseases” are prepared based
on medical documentation Form No. 058/0, approved
by the Ministry of Health of Ukraine. This form
is completed by the attending physician in cases
of clinical suspicion of LD, regardless of whether
laboratory confirmation is available at the time.
Ukrainian legislation mandates that all physicians
complete Form 058/0 whenever LD is suspected. If
the diagnosis changes, for example, after laboratory
test results, a clarifying form may be completed.
However, statistical data on the frequency and causes
of diagnostic discrepancies are unavailable, as there
is no centralized record of positive laboratory results;
this information remains only at the local level within
hospitals or laboratories. All data was kindly provided
by the State Institution “Public Health Center of the
Ministry of Health of Ukraine” for scientific purposes.

Data for the period 2000-2008 were used in
accordance with the manuscript by Andreychyn et al.
(5). A limitation of the statistical data for the period
2000-2009 is the lack of distribution by regions (oblasts),
age, and urban-rural areas.

The accumulation, systematization of information,
analysis, and visualization of the results were carried out
using Microsoft Office Excel 2016. The study materials
were statistically processed using parametric and non-
parametric analysis methods. Parametric methods were

applied to datasets where the assumptions of normality
were met, as evidenced by the use of mean values and
standard deviations () to describe the average annual
incidence of Lyme disease. The quantitative indicators
(non-parametric analysis), whose distribution differed
from the normal, were described using median (Me) and
lower and upper quartiles [Q1-Q3]. The map of Ukraine
was created using the Photopea (https:/www.photopea.
com/), accessed on August 20, 2024,

The data on population numbers and territorial
structure for the period 2000-2021 were obtained from
official sources of the State Statistics Service of Ukraine
(8). The population for 2022-2023 was recalculated
according to estimates by the United Nations High
Commissioner for Refugees (UNHCR) on the number
of people relocated abroad (9). Data on the urban-rural
population distribution is unavailable after 2013.

RESULTS

Between 2000 and 2023, a total of 45,371 cases were
recorded in Ukraine, with an average of 1,890+£1,662
cases per year. In the last year of observation (2023),
4911 cases were registered (Figure 1). In 2015, an
increase in the number of cases by 1,789 (by 110%)
was noted compared to 2014. The upward trend
continued until 2018. On average, 3,886+1,133 cases
were registered annually between 2015 and 2018, more
than twice as many as in the period 2009-2014, when
1,509+333 cases were registered. In the period 2019-
2021, a decrease in LD cases was recorded, followed by
an increase in 2022-2023.

The incidence per year also varied, eventually
increasing from 0.12 cases per 100,000 population in

Incidence of registered cases
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Figure 1. Incidence of registered LD in Ukraine in 2000-2023 in absolute numbers. The blue column shows the increase

in the number compared to the previous year, the orange co
the previous year
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LD incidence in Ukraine per 100,000 population

16,00
14,00
12,00
10,00
8,00
6,00
4,00
2,00
0,00

o
(=]
[=]
™~

(=]
—
(=]
™~

2000
2001
2002 ,
2003
2004
2005
2007
2008
2009

™ N M= N o~ W0 QD =N m
o e B e S e e, S e O e e L e, N s A, B, B
o Qo Q Q9 Q Q O Q 9 Q9 9 Q9 9
NN N N AN N NN NN N NN

Figure 2. Incidence of registered LD cases in Ukraine in 2000-2023 per 100,000 population. The solid line is the incident,

the dotted line is the trend line

2000 to 14.08 in 2023, as shown in Figure 2. On average,
Ukraine observed 4.59 cases per 100,000 population.
The geographic distribution of the incidence cases
varied across different regions of Ukraine, with the
highest levels observed in Kyiv (n= 7,573; average per
year 5054+207.1) and the Kyiv region (n=4,137; Me=270);
[109.5; 449.5]), in Cherkasy (n=3,255; Me=173; [120;
307]), Vinnytsia (n=2,718; Me=125; [84; 227.5]), Lviv
(n=2,664; Me=150; [113.5; 246.5]), and Dnipropetrovsk
regions (n=2,549; Me=129; [94; 253.5]) (Figure 3). These
five regions and the city of Kyiv account for 53.2% of all
cases. The incidence across regions varied during the
observation period. Until 2013, Donetsk region held the

second position in incidence rates (after the city of Kyiv).
In 2023, Poltava region ranked third in the number of
cases, accounting for 10.1% of cases (n=497), following
the city of Kyiv and Kyiv region. This is a significant
increase from 2009, when it accounted for only 2.1%. In
Ivano-Frankivsk region, n=754; Me=34; [25; 60.5], and
in Ternopil region n=1,793; Me=107; [60.5; 164.5].
Among all recorded cases, an average of 11.3+1.7%
were children (0-17 years). The age structure dynamics
are shown in Figure 4. The highest incidence among
children was observed in Kyiv (n=646; Me=44; [29.5;
53.5]), Vinnytsia (n=477; Me=31; [10.5; 48.5]), Kyiv
region (n=436; Me=34; [13; 48]), Cherkasy (n=366;

Figure 3. Distribution of all reported cases (absolute numbers) of LD in Ukraine, by region, in the time period 2009-2023.

Slo. — Slovakia, Hun. — Hungary
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Figure 4. The age structure of registered cases of all reported cases of LD in Ukraine, in the time period 2010-2023
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Figure 5. The structure of registered cases of all reported
cases of LD in Ukraine, by localities, in the time period
2010-2023

Me=24; [16; 33]), Ternopil (n=320; Me=20; [9; 31]) and
Kharkiv regions (n=299; Me=16; [11; 25.5]).

Among all cases, 83.2% (n=35,815) were recorded in
urban residents, while 16.8% (n=7,237) were recorded
in rural residents (Figure 5).

DISCUSSION

In our study, we analyzed officially registered data
on LD cases in Ukraine during 2000-2023, including
by age and geographic structure for the period 2010-
2023. The number of registered LD cases in Ukraine
increased over the period 2000-2023, with a few
exceptions. The increase in cases in the early 2000s can
primarily be attributed to improved diagnostic methods,
as noted in order No. 218 of the Ministry of Health
of Ukraine dated May 16, 2005, ‘On Strengthening
Measures for the Diagnosis and Prevention of Ixodid
Tick-Borne Borreliosis in Ukraine’ (https:/zakon.rada.
gov.ua/rada/show/v0218282-05#Text). This document
specifically mentions the establishment of a scientific-
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methodological center for the study of Ixodid tick-borne
borreliosis, the intensification of public awareness
campaigns, the improvement of material and technical
resources, and the enhancement of the epidemiological
surveillance system.

We assume that the major increase in incidence
after 2015 (Fig.1) may be related to the reorganization
of the State Sanitary and Epidemiological Service
in September 2014 (https://zakon.rada.gov.ua/laws/
show/442-2014-%D0%BF#Text) and its liquidation in
March 2017 (https:/www.kmu.gov.ua/npas/250003281
), one of whose duties was the primary prevention of
infectious diseases (https://zakon.rada.gov.ua/laws/
show/400/2011#Text).

The rise in cases in 2022-2023 (Fig.1) may be
related to Russian aggression, which led to the forced
displacement of the population from the southern and
eastern regions of Ukraine. Additionally, migratory
birds may play a role in the spread of Lyme disease
(10,11), although data on the impact of the war on
bird migration in Ukraine are unavailable. Military
personnel also have a higher risk of contracting Lyme
disease (12), but data on the spread of Lyme disease
among the military in Ukraine are lacking.

There was also a decrease in incidence in 2020 and
2021, as shown by previous (7) and present studies,
which may be associated with the introduction of
quarantine restrictions due to the SARS-CoV-2
infection. Quarantine was declared in Ukraine on
March 12, 2020 (13).

In 2022, according to the UNHCR, 6.5 million
people left Ukraine (9), yet the number of registered
cases (absolute numbers) continued to increase in 2022-
2023 (Fig.1).

The incidence in Ukraine during the period from
2009 to 2023 averaged 7.01 cases per 100,000 population,
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with the highest incidence observed in 2023, reaching
14.08 cases per 100,000 population. This is significantly
lower than in Poland, where the annual incidence was
10-20 times higher until 2014 (5). However, after 2014,
the difference decreased to a fivefold higher incidence
in Poland (14-16). On the other hand, the incidence in
Ukraine is higher than in Romania, where the incidence
was about four times lower during 2010-2016 (17).
According to Kulisz et al. 2024, the incidence positively
correlates with the mean annual monthly precipitation
(mm/month), the share of parks, lawns, and green
spaces in residential areas (%), annual minimum
monthly temperature (°C), average annual 8-day gross
primary productivity (gC/m?), and the percentage of
forested area, and negatively correlates with population
density (18). The difference in the number of cases may
likely be explained by socio-economic differences in
these indicators.

As o0f2013, Ukraine’s urban population accounted for
68.8% of the total population, while the rural population
made up 31.2%. After 2013, there is no publicly available
information on the urban/rural population distribution.
However, among all reported cases of Lyme disease,
83.2% occurred among urban residents, while 16.8%
occurred among rural residents (Fig.5). Thus, despite
one-third of Ukraine’s population living in rural areas,
only one-sixth of Lyme disease cases are associated
with rural populations. These data do not align with the
trends observed in neighboring countries. For instance,
in Romania, 68% of cases occur among urban residents
and 32% among rural residents (19), while about 46% of
Romania’s population lives in rural areas (20).

The incidence of LD can be correlated with the
prevalence of ixodid ticks, so the study by Levytska etal.
on the prevalence of ixodid ticks in the western region of
Ukraine in 2018-2019 showed that the largest number of
D. reticulatus ticks was found in the Lviv region (from
46 to 119 ticks /1000 m?). A low and medium density
of adult D. reticulatus and 1. ricinus ticks (from 11 to
77 ticks/1000 m?) was observed in Ivano-Frankivsk
region in 2018 (21). This correlates with our results and
previous studies (6), which demonstrate a significantly
higher number of LD cases in Lviv region, compared to
Ivano-Frankivsk (Fig. 3).

Another spot study by the same author, Levytska et
al. (2021), devoted to ixodid ticks collected from animals
and vegetation in five regions of Ukraine, demonstrated
a high prevalence of B. burgdorferi s.l. in I. ricinus in
all included cities. In particular, in the city of Kyiv, the
causative agent of Borrelia was not detected in ticks
collected from vegetation (flagging grass, shrubs, and
bushes), which may indirectly indicate a relatively good
efficiency of park disinsection (22). Another study
shows a large species diversity of ixodid ticks in the
city of Kyiv, including /. ricinus (60.5%), D. reticulatus

(39.4%), and one Rhipicephalus sanguineus, which is
atypical for this geographical area (23).

In their study, Rogovskyy et al. (2020) (6) analyzed
statistical data on the prevalence of LD in Ukraine
for a comparable period (2000-2019). Their findings
align closely with ours. The novelty of our research
lies in the analysis of age distribution patterns of LD
cases spanning 2010-2023, and the examination of LD
distribution across urban and rural regions, we also
theoretically assume that the active phase of large-scale
conflict and subsequent population migration (including
refugees) may have impacted LD incidence.

Additionally, the study by Panteleienko et al. (2023)
(7) identified a strong positive correlation between Lyme
borreliosis (LB) incidence in humans and domestic
dogs, underscoring the importance of integrating the
“One Health” approach in managing and controlling
LB spread.

The study has several limitations, such as lacking
detailed species-specific Borrelia data and not
distinguishing between laboratory-confirmed and
clinically diagnosed cases, which could affect accuracy.
There are gaps in data before 2010 for geographic, urban-
rural, and age distribution. Additionally, the effects of
population displacement, migratory bird patterns, and
lack of military-specific data introduce uncertainties in
interpreting the rise in Lyme disease cases.

CONCLUSIONS

The incidence of Lyme disease in Ukraine increased
in 2023, reflecting the general upward trend observed
over the past 24 years. The increase in the number of
cases in 2022 may potentially be attributed to Russian
aggression and population displacement. Despite
the negative impact of the COVID-19 pandemic, the
incidence of LD in Ukraine continues to grow. The
epidemiological situation is particularly acute in urban
areas, where the majority of cases are recorded.

Funding: The study was funded by the Ministry
of Health of Ukraine (grant number: 0123U100153),
National  Research  Foundation of  Ukraine

2023.03/0104; 2023.05/0021.
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ABSTRACT

BACKGROUND. The COVID-19 pandemic resulted in a significant threat to people’s lives. Detection of
adherence to preventive behaviors and risks perceived by people is essential for infection control. Medical
students are future healthcare providers. This study explored adherence to preventive behaviors and risk
perception of the COVID-19 pandemic in Iran’s medical students.

METHODS. In this cross-sectional study, Iranian medical students participated whose preventive behaviors
and risk perceptions of COVID-19 were assessed by an online tool. Generalized Structural Equation Modeling
(SEM) with a beta-regression family was used for mediation analysis.

RESULTS. A total of 654 medical students participated. The mean risk perception of COVID-19 on a I to 7
range scale was 3.53+1.7 for themselves and 3.66+1.7 for their family members. The risk perception for disease
severity was 2.9+1.5. According to SEM, male sex, COVID-19 history, and living with parents were predictors
of adherence directly and through the mediator pathway of risk perception (P <0.1). Briefly, the male sex reduced
adherence directly and through risk perception reduction. The history of COVID-19 directly reduced adherence,
but through the mediation pathway of risk perception, it increased adherence. However, the total effect was in
favor of adherence reduction. Living with parents directly increased adherence but reduced adherence through
the mediation pathway of risk perception. However, the total effect was in favor of adherence increase.
CONCLUSION. Although conventionl statistical analaysis did not support the association of risk perception
and adherence, the generalized SEM showed risk perception as a potential mediator with a small effect. The
present study showed the roles of sex, COVID-19 history, and living with parents as the factors affecting risk
perception and preventive behaviors on the basis of SEM results. Among the results, living with parrants was
a modifiable factor to increase the adherence.

Keywords: risk perception, COVID-19, adherence, structural equation modeling (SEM), medical student,
health behavior

INTRODUCTION

Iran’s coronavirus disease of the year 2019
(COVID-19) pandemic was officially confirmed on
February 18, 2020. This disease has since disrupted
daily life activities and not only had severe effects on
people’s health but also natively affected the economic
situation as well as transportation and education at the
global level (1). The COVID-19 pandemic has led to the
disruption of education and the total or partial closure

of educational institutions (2). In many countries,
medical schools have turned to online instruction in
response to the need for social quarantine to reduce
infection and mortality (3). In addition, in many
countries, due to the need to care for an increasing
number of COVID-19 patients, internships have been
greatly affected by the rapid changes in hospitals, and
medical students have been advised to stay at home
due to the potential risk of COVID-19 infection in
healthcare centers and the lack of personal Protective
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381



Adherence to preventive behaviors and perceived risk of Iranian medical students in response to the COVID-19 pandemic

Equipment (P.E.) (3, 4). However, the role of medical
students in the COVID-19 pandemic has changed
rapidly due to the shortage of healthcare professionals
in many countries, even in developed countries. Thus,
the British School of Medicine and the Association
of American Medical Colleges (AAMC) have issued
guidelines for the involvement of medical students in
providing the best care for patients with COVID-19.
They have also recommended that medical students
work voluntarily, receive appropriate training, not
perform any activity beyond their level of competence,
and receive continuous monitoring and adequate
personal protective equipment (4).

Medical students as a group of young adult
population, like other healthcare providers, are the
first people who come in contact with patients who are
the source of infection, so they are at greater risk of
disease (5). The participation of students in preventive
behaviors ranges from 56.8% to 96.4% in different
countries (6-10). Risk perception is the factor that
may affect the willingness and motivation of people
to perform preventive behaviors (11). Research has
shown that risk perception significantly predicts health
behaviors (12). Risk perception means evaluating the
threat of disease, which determines the willingness to
adopt preventive behaviors (2).

Public acceptance of preventive behaviors is
essential for crisis management (13). As mentioned
earlier, the effectiveness of preventative measures
depends on the level of compliance of Public members
(14), and the inability of individuals to voluntarily
comply with the health recommendations has been
considered a factor that increases the spread of
COVID-19 (15). The findings of previous studies
indicate that a lower risk perception is associated with
performing risky behaviors or reducing preventive
behaviors. Also, a high-risk perception is related to an
increased tendency to perform preventive behaviors
(11,16). A synthesis of evidence has shown that
behavioral science played a critical role in informing
public health policies during the COVID-19 pandemic.
The mentioned research highlighted the importance
of understanding human behavior to encourage
adherence to health guidelines, such as mask-wearing
and social distancing. Various studies indicated that
factors like trust in authorities, social norms, and
effective communication significantly influenced
public compliance. The synthesis emphasizes the need
for policy-makers to integrate behavioral insights to
enhance public health responses, ultimately improving
the effectiveness of interventions aimed at controlling
the spread of the virus (17). A systematic review
has shown that various interventions can effectively
improve adherence to behaviors aimed at minimizing
the spread of COVID-19. This review highlights

382

the importance of tailored messages, behavioral
prompts, and community engagement strategies in
promoting compliance with public health guidelines.
Furthermore, this review identifies gaps in the
literature, and suggests that more research is needed
to examine the long-term adherence and effectiveness
of a variety of specific interventions among different
populations (18).

In any pandemic, outbreak, or crisis, the behaviors
and actions of different groups, such as healthcare
providers and students, are of great importance.
It is crucial, especially in the early stages of these
emerging conditions, as there is currently no evidence
on effectively managing and treating the disease.
Ideally, it is possible to control such conditions by
suitable behaviors. Regarding COVID-19, even though
it is no longer classified as a public health emergency
according to the World Health Organization (WHO)
(19), it is crucial to examine the associated experiences
for future use in similar crises, epidemics, or
pandemics. The main issue is that medical students
becoming healthcare providers should demonstrate
appropriate responses during crises. Hence, it is
necessary to examine the patterns of risk perception
and behaviors and the factors that affect them to handle
future crises effectively. Conducting suitable modeling
would help researchers and policymakers for future
crises or public health emergencies. Medical students,
as representatives of the young adult population, are
characterized by their relatively lower age and lower
prevalence of underlying diseases, making them less
susceptible to severe illness from COVID-19. However,
despite their lower risk of severe illness, they can still
be a significant source of disease transmission due to
their social interactions and family ties. In addition, the
behavior of medical students is the pattern of people’s
behavior in society.

Although many studies have been conducted
worldwide to investigate the risk perception of
COVID-19, there is still limited data on the risk
perception of COVID-19 among Iranian medical
students and their behaviors in such situations. Since
medical students are a source of information for their
families and society (20), and due to their close contact
with patients and living in a crowded environment,
they are at a higher risk of infection.

As a result, the present study aimed to evaluate
risk perception and its related factors among medical
students because knowing such information could
help policymakers design appropriate interventions
to deal with COVID-19 and similar conditions. The
results can be generalized to other medical students
whom are young adults. We attempted to utilize
Structural Equation Modeling (SEM) to explore how
risk perception influences adherence to preventive
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behaviors. Our hypothesis suggests that perceived
risk plays a mediating role in affecting preventive
behaviors. The results of such modeling techniques
may be reproducible for similar crises.

MATERIAL AND METHODS

Study design. This cross-sectional study was
conducted from the 23rd to November 29, 2021. We
used the risk perception and preventive behavior
sections of the COVID-19 Population Survey of Iran
(COPSIR) questionnaire by Janani et al. to develop the
needed tool regarding the conditions of our population
based on the relevant selected items. The validity
of this questionnaire was evaluated and reported in
their study protocol published in 2020 (21). Our final
questionnaire consisted of demographic questions,
four questions about risk perception, and 33 questions
about adherence to COVID-19 precautionary
measures (Appendix 1). We evaluated the reliability
of our questionnaire’s risk perception and adherence
to preventive behaviors sections using Cronbach’s
alpha and Kuder-Richardson formulas, respectively.
The results were 0.82 for risk perception and 0.74 for
preventive behavior questions.

Data collection. Data were collected by an online
survey in all educational stages (including Basic
Sciences, Pathophysiology, Clerkship, and Internship).
In Iran, medical education has four levels of Basic
Sciences, Pathophysiology, Clerkship, and Internship,
in which in Basic Sciences there is no contact with
patients (also in most courses of Pathophysiology),
while in Clerkship and Internship there is direct
contact with patients. The inclusion criteria were
being medical student, being Iranian and being the
student of Iran University of Medical Sciences. The
exclusion criteria were lack familiarity with Persian
language and refusing to give informed consent. The
identities of the students taking the survey were kept
anonymous and confidential. This study was approved
by the Research Ethics Committee, Vice-Chancellor of
Research Affairs, [ran University of Medical Sciences
(IUMS), Tehran, Iran (ethics registration number:
IR.IUMS.REC.1400.469).

Variables and checklist score. Demographic
items included socio-demographic variables (age, sex,
education, marital status, family yearly income, and
educational level). Respondents also responded on
history of COVID-19 infection, vaccination status to
COVID-19,maritalstatus, historyofmedical problems,
household type and size. By studying COPSIR
report, our study assessed thirty-three preventive
behaviors as a checklist format, namely proper hand
washing, face mask-wearing, avoiding touching
one’s eyes and nose, a government recommendation

based on early COVID-19 advice, and carrying hand
sanitizer when they did not have accessible soap to
wash hands, social distancing behavior and hygiene
recommendations based on Ministry of Health and
Medical Education (government recommendation),
presence in public places to prevent the spread of
COVID-19, consumption of some vitamins, nutrition
regimes, presence in hospital wards. All questions
were rated on a binary scale from 1 = yes (effective
behaviors) and 0 = no (ineffective behaviors). So, the
students had to specify which behaviors they would
perform to prevent COVID-19 infection.

Participants were asked four questions regarding
the perceived risk of COVID-19 based on perceived
probability (for themselves and their families),
perceived susceptibility, and perceived severity on
a seven-point scale and level of anxiety in contracting
COVID-19 rating score from 1 = ‘Strongly disagree’ to
7 = ‘Strongly agree’.

Statistical analysis. The collected data was
received as an Excel output file, transferred to SPSS 24
(IBM Corp.,NY, U.S.), and analyzed at the significance
level 0.05. Qualitative variables were reported as
a frequency and percentage, and quantitative variables
were described using the mean and standard deviation.
Furthermore, measuring the relationship between
qualitative and quantitative variables was done using
at-test and analysis of variance (ANOVA). The Pearson
correlation test was used to check the relationship
between risk perception and adherence score. After
crude analysis, all variables with 0.2 p value or less
were entered into the linear regression model.

Modeling. Stata 14 software (Stata Corp. LLC,
U.S.) was used for SEM. In this regard, adherence was
the outcome, and risk perception was the mediator.
According to the left-skewed distribution of the
adherence score, the score was adjusted to the range
of 0-1, and the beta-regression family (logit link) was
used (as a generalized SEM or GSEM). Covariates with
a P value less than 0.1 remained in the model based
on a backward Wald stepwise approach. Categorical
variables were converted to binary form.

The aim of using SEM in this study was mediation
analysis. In mediation analysis, a variable called
“mediator” is positioned between the independent
(exogenous) and outcome (endogenous) variables.
The pathway that passes the mediator is called the
“indirect” pathway, while the pathway linking the
independent to dependent variable without passing
the mediator is called the “direct” pathway. The SEM
technique is widely used in health behavior studies,
and its popularity is growing compared to regression
and ANOVA (22). Mediation analysis commonly
utilizes SEM in these studies because calculating
direct, indirect, and total effects is crucial (23). The
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suggested sample size for SEM studies is at least 15
cases per variable (22) achieved in the present study.

Two models were created using a Directed Acyclic
Graph (DAG) by following these steps. The expert
opinion of the researchers designed the primary
graphs, then all the possible pathways were designed,
and finally, the non-significant pathways were removed
by the stepwise approach.

Model one: The mean of risk perception was
considered the mediator variable as the observed
variable. No latent variable was used in this model.

Model two: The four risk perception items were
used as the mediators. If collinearity based on the
Variance Inflation Factor (VIF) is more than two, the
collinear items were considered reflective indicators
of a latent variable. In addition, a logical temporal
consequence was regarded for these items.

RESULTS

Demographic results. Six hundred fifty-four
voluntary medical students of IUMS participated in
all educational stages after removing duplicates and
incomplete responses; the final inclusion participants
were six hundred fifty cases. Their characteristics are
shown in Tablel.

Risk perception. According to our participants, the
mean risk of contracting COVID-19 on a 1 to 7 range
scale (1 being very unlikely and seven being very

Tablel. Characteristics of the participating students

likely) was 3.49+1.9 for themselves and 3.66+1.7 for
their family members. They believed that if they caught
the disease, its severity on a 1 to 7 range scale (1 being
very mild and 7 being very severe) would be 2.9+1.5.
The students also rated their mean level of worry
about contracting the disease as 3.5+1.9 in the same
range scale. Overall, the mean score of their perceived
risk from 1 to 7 was 3.26+1.3. The associations of the
demographic variable with the mean risk perception
score are shown in Table 2.

The mean risk perception score of female students
was 3.45, significantly higher than the 3.1 of males
(P <0.001). The difference between the mean risk
perception scores of those with and without a prior
history of COVID-19 infection did not reach the level
of statistical significance (3.37 vs. 3.18, P = 0.07).
Also, no significant difference was observed between
vaccinated and unvaccinated students’ mean risk
perception scores.

On the other hand, students at different stages
of medical education had different levels of risk
perception (P = 0.003), with students at the basic
science stage reporting a mean score of 3.01+1.3
versus physiopathology and internship stages with
3.47+14 and 3.52+1.1 respectively. Students with
underlying diseases had significantly higher perceived
risk scores than the others (4 vs. 3.2, P < 0.001). The
risk perception of the subjects in different reported
socio-economic levels was not different (P = 0.20).

Demographic characteristics

Frequency / mean +SD

Age

22+3.1

Sex

Female: 304 (46.8%)
Male: 346 (53 .2%)

Marital status

Single: 624 (96%)
Married: 26 (4%)

Educational stage

Basic sciences: 320 (49.2%)
Pathophysiology: 186 (28.6%)
Clerkship: 68 (10.5%)
Internship: 76 (11.7%)

Living condition

Living with parents: 450 (69.2%)

Living in the university dorm: 119 (18.3%)
Living alone: 35 (5.4%)

Other: 46 (7.1%)

Reported socio-economic status of the family

Poor: 31 (4.8%)
Average: 485 (74.6%)
Affluent: 134 (20.6%)

Underlying disease

Positive: 34 (5.2%)
Negative: 616 (94.8%)

COVID-19 history

Positive: 256 (39.4%)
Negative: 394 (60.6%)

COVID-19 vaccination

Positive: 633 (97.4%)
Negative: 17 (2.6%)
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Table 2. Mean risk perception scores of the participants according to each variable category and their crude and multivariable

analysis P values.

Variables and Mean of risk Crude analysis Multlvarl.able Partial Eta
their categories perception P value analysis squared value
P value

Sex:
Female 3.45+1.3 <0.001 <0.001 0.023
Male 3.0941.3

Marital status:
Single 3.25+1.3 0.218 - -
Married 3.57+1.2

Educational stage:
Basic sciences 3.09+1.3
Pathophysiology 3.47+1.4 0.003 0.028 0.014
Stager 3.17+l1.1
Internship 3.52+1.1

Reported socio-economic status of the family:
Poor 3.52+1.5
Average 3.2841.3 0.207 ) )
Affluent 3.11+1.2

Underlying disease:
Positive 4.00+£1.3 <0.001 0.004 0.013
Negative 3.22+1.3

Covid-19 history:
Positive 3.3741.3 0.073 0.144 0.003
Negative 3.18+1.3

Covid-19 vaccination:
No 2.88+l1.1
Just the first dose 3.14+1.3 0.333 ) )
At least two doses 3.28+1.3

Living condition:
With parents 3.17+1.3
In the university dorm 3.52+1.3 0.013 0.221 0.007
Alone 3.11£1.2
Other 3.60+1.2

Age r=+0.216 <0.001 <0.001 0.029

Mean risk perception scores of those students who
lived with their parents were significantly lower than
those living in dorms or other conditions, 3.16+1.3
vs. 3.52+1.3 and 3.6£1.2, respectively (P = 0.01). The
age of the participants and mean risk perception score
were significantly correlated (r = +0.22, P < 0.01).
All variables with a P value of 0.2 or less (including
age, sex, educational stage, reported socio-economic
status, living condition, history of previous COVID-19
infection, and presence of underlying conditions) were
then entered into the final general linear model. Among
these, age, sex, presence of underlying conditions, and
educational stage showed significant associations with
mean risk perception score with partial eta squares and
P values of 0.029, 0.023, 0.013, 0.014, and P < 0.001,
P < 0.001, P = 0.004 and P = 0.028 respectively. The
R-squared value of this model was 0.10.

Adherence. The mean score of adherence to
preventive measures was 20.73+4.3. The age of the
students was significantly and negatively correlated
with their adherence score (r = -0.10, P = 0.01), but no
correlation was observed between their risk perception
and adherence scores (P = 0.15). Table 3 shows the
mean adherence scores of the participants according
to each variable and their crude and multivariable
general linear model P values. The R-squared value of
this model was 0.09.

SEM results. Model one: According to SEM,
risk perception (positive effect), male sex (negative
effect), history of COVID-19 (negative effect), and
living with parents (positive effect) could directly
predict adherence (P < 0.1). Risk perception could be
a significant mediator for all the pathways (Table 4,
Figure 1). Similar associations were found in total
effect calculation (direct effect plus the effects through
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Table 3. Mean adherence scores of the participants according to each variable category and their crude and multivariable

analysis P values.

Mean Multivariable
. . . adherence to Crude analysis . Partial Eta
Variables and their categories . analysis
preventive P value squared value
P value
measures score
Sex:
Female 21.49+3.8 <0.001 <0.001 0.027
Male 20.05+4.6
Marital status:
Single 20.77+4.3 0.21 - -
Married 19.69+4.3
Educational stage:
Basic sciences 21.22+4.2
Pathophysiology 20.35+4.1 0.03 0.377 0.005
Clerkship 20.18+5.1
Internship 20.07+4.4
Reported socio-economic status of the family:
Poor 20.77+4.6
Average 20.55+4.3 0.17 0.207 0.005
Affluent 21.344+4.2
Underlying disease:
Positive 20.85+4 0.86 - -
Negative 20.71+4.3
Covid-19 history:
Positive 20+4.4 0.001 0.007 0.012
Negative 21.2+4.2
Covid-19 vaccination:
No 20.18+5.5 021 . )
Just the first dose 21.54+4.3 '
At least two doses 20.64+4.3
Living condition:
With parents 21.27+4.2
In the university dorm 19.60+4.1 0.001 0.003 0.022
Alone 19.49+5
Other 19.26+4.4
Age r=-0.10 0.010 0.504 0.001

Table 4. SEM results based on the beta-regression family at a significance level of 0.1

Model Coefficient Standard , P> 95% confidence interval
error (lower, upper)
Outcome: Adherence prediction
Risk perception 0.033 0.019 1.730 0.084 -0.004 0.071
Sex (male) -0.177 0.050 -3.550 <0.001 -0.275 -0.079
History of COVID-19 -0.130 0.050 -2.590 0.010 -0.229 -0.032
Life with parents 0.257 0.053 4.840 <0.001 0.153 0.361
Constant 0.663 0.089 7.440 <0.001 0.488 0.837
Outcome: Risk perception prediction
Sex (male) -0.385 0.101 -3.810 <0.001 -0.582 -0.187
History of COVID-19 0.185 0.103 1.790 0.073 -0.017 0.387
Life with parents -0.306 0.109 -2.800 0.005 -0.520 -0.092
Constant 3.601 0.116 31.170 <0.001 3.375 3.828
Model summary
Logs 2.355 0.053 2.250 2.460
Variance (error of risk perception) 1.638 0.091 1.469 1.826
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Figure 1. Mediation analysis based on the beta-regression family at a significance level of 0.1. The numbers in the down-
right corner of the endogenous variables are intercepts. The numbers on the pathways are regression beta coefficients.

mediation of risk perception) (Table 5). Briefly, Table 5. Comparison of direct and total effects of the SEM

the male sex reduced adherence both directly and Variable direct | indirect | total

through the reduction of risk perception. The history Risk perception 0.033 0.033

of COVID-19 directly reduced adherence, but through Sex (malo) 0177 | -0013 | -0190

the mediation pathway of risk perception, it increased - : ' :

adherence. However, the total effect was in favor of H1st.ory o.f COVID-19 -0.130 | 0006 | -0.124

adherence reduction. Living with parents directly Life with parents 0.257 | -0010 | 0247
7 52 23

PPT

3.8

.081

beta

w

Adherence

Sex: Male

score 7

logit

COVID-19
history

Life with
parents

Figure 2. Mediation analysis is divided by the items of risk perception. The numbers in the down-right corner of the
endogenous variables are intercepts. The numbers on the pathways are regression beta coefficients. PSe: perceived severity;
PSu: perceived susceptibility; PPT: perceived probability (themselves); PPF: perceived probability (families)

387



Adherence to preventive behaviors and perceived risk of Iranian medical students in response to the COVID-19 pandemic

Table 6. SEM results divided by the items of risk perception based on the beta-regression family at a significance level of 0.1

Model Coefficient St:?iird z P>|z| 93% ‘(:1(; rﬁi?i;;g;erval
Outcome: adherence score
Sex (male) -0.147 0.049 -2.98 0.003 -0.244 -0.050
History of COVID-19 -0.127 0.049 -2.56 0.010 -0.224 -0.030
Life with parents 0.244 0.052 471 <0.001 0.143 0.346
Perceived probability (families) -0.060 0.017 -3.51 <0.001 -0.094 -0.027
Perceived probability (themselves) 0.081 0.014 5.69 <0.001 0.053 0.109
Constant 0.704 0.085 8.25 <0.001 0.537 0.871
Outcome: Perceived severity
Latent 1.000 Constraint
Constant 3.288 0.116 28.32 <0.001 3.061 3.516
Outcome: Latent
Sex (male) -0.322 0.099 -3.27 0.001 -0.515 -0.129
History of COVID-19 0.164 0.100 1.64 0.100 -0.031 0.360
Life with parents -0.333 0.106 -3.15 0.002 -0.541 -0.126
Outcome: Perceived susceptibility
Latent 1.129 0.053 21.36 <0.001 1.026 1.233
Constant 3.307 0.128 25.86 <0.001 3.057 3.558
Outcome: Perceived probability (families)
Latent 0.846 0.054 15.79 <0.001 0.741 0.951
Constant 3.949 0.106 37.27 <0.001 3.741 4.156
Outcome: Perceived probability (themselves)
Latent 1.025 0.066 15.6 <0.001 0.896 1.154
Constant 3.838 0.129 29.71 <0.001 3.585 4.092
Model summary
Adherence score
Logs 2.402 0.054 2.297 2.507
Variance (error of latent) 1.319 0.116 1.110 1.567
lfe‘:t‘g (error of perceived 0.769 0.063 0.655 0.903
:fsré:gfiii(ﬁi;‘)’r of perceived 0.523 0.066 0.409 0.670
Variance (error of perceived
probabilit(y [familiSS]) 1.509 0.094 1.335 1.705
Variance (error of perceived
pmbabﬂit(y [themsglves]) 2.299 0.143 2.035 2.598

Latent: a latent variable behind the perceived susceptibility and perceived severity

increased adherence, but it reduced adherence through
the mediation pathway of risk perception. However,
the total effect was in favor of adherence increase.
Model two: The items of risk perception were also
analyzed as mediators. In this regard, another SEM
was conducted. In addition to the criteria for graphing
and model selection strategy of the previous SEM,
temporal and logical precedence of the perceived risk
items were regarded. Multicollinearity was observed
for perceived susceptibility (VIF =2.39) and perceived
severity (VIF = 2.13), in which the pairwise correlation
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between them was 0.71. Therefore, a latent variable
called “Latent” was designed. This latent variable was
positioned at the temporal precedence of perceived
probability. Accordingly, the direct pathways were
similar to model one. The indirect pathways showed
similar results. Although perceived probability for the
families had a negative effect on adherence, the total
effect was similar to model one (in favor of the positive
role of risk perception on adherence). Convergence was
achieved in less than 100 iterations (Table 6, Figure 2).
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DISCUSSION

The cross-sectional study was designed to
investigate the adherence and perceived risk in medical
students of IUMS performing preventive behaviors
against COVID-19 infection. A large enough number
of students have participated. SEM was conducted
for the mediation role of risk perception. The main
theme of this study was to reach a model from the
COVID-19 era to be used for similar disasters in the
post-COVID-19 era. This modeling can be generalized
to other medical students in similar conditions. It is
worth noting that the target population was limited
to the young adults whom most of them do not have
chronic diseases.

As the demographic characteristics were
investigated, most subgroups had enough samples;
however, lack of vaccination, marriage, and poor socio-
economic status were the least frequent subgroups,
respectively (< 5%). The average perceived risk of
getting COVID-19 (3.53 for themselves and 3.66 for
their families) was approximately in the middle of
its range (1 to 7), while the average perceived risk of
COVID-19 severity (2.9) showed a tendency to the
lower limit of the range. It means most participants
believe they will not get a severe disease. Overall, the
mean score was in the middle of the field. Statistically,
female students showed a significantly higher perceived
risk (0.35 score more). Also, age showed a significant
positive correlation with risk perception. The lack
of significant difference between the groups with
and without a history of COVID-19 and between the
vaccinated and unvaccinated groups for perceived risk
was notable. As expected, different stages of education
showed different perceived risks, as it was lower in
students of the basic science stage compared with
other groups. As expected, students with underlying
diseases reported a significantly more perceived risk
(0.8 score more). Risk perception was not significantly
different between the groups of socio-economic
status. Risk perception significantly differed between
living conditions, as it was lower among the students
who lived with their parents. From the associations
mentioned for risk perception, associations with
age, sex, underlying disease, and educational stage
remained significant in the multivariable model.

On average, the score of adherence to preventive
behaviors was acceptable. In crude statistical analysis,
female students and students with a negative history
of COVID-19 had more adherence scores. In addition,
the adherence score was significantly different
between educational stages and living conditions.
In multivariable statistical analysis, the female sex,
having COVID-19 history, and living conditions
remained statistically significant.

University students including medical and non-
medical students are a group of young adult population.
Akhter et al (2022) conducted an online survey of
university students to investigate their perception,
awareness, and adherence to COVID-19 prevention
measures. They found that overall, women, Asian/
Pacific Islanders, and graduate students were more
likely to adhere to COVID-19 prevention guidelines,
but those who tested positive for COVID-19 were less
likely to do so (24). It was in line with our study that
in our modeling, history of COVID-19 infection was
associated with decreased adherence. A Chinese study
conducted by Tam et al (2023) on college students
based on health belief model (HBM). According to
their SEM, they found perceived susceptibility as the
positive predictor of precautionary behaviors (25).
Although the literature was not enough to compare
medical and non-medical students, it seems that they
have similar results.

A study was conducted in China (2020) based on
the use of the HBM in compliance with preventive
behaviors on 616 people from the general population
and through telephone calls, and the results indicated
that 96.4% of the participants followed the use of masks
and 42.3% followed social distancing. It believed that
strategies based on social beliefs improved behaviors
and compliance indicators. For perceived risk, they
found no association with preventive measures (26).
In the present study, we found no association between
perceived risk and adherence to preventive measures
in crude analysis, but our SEM showed a trend for
significance in using beta regression instead of general
linear regression. However, this association was not
large enough, as there was no considerable difference
between direct and total effects (Table 4). It seems that
the direct effects are more dominant than the indirect.
In another health belief modeling, Mortada and
Elhessewi (2022), in Saudi Arabia, 286 participants
showed significant gaps between perceived risk
and personal hygiene (27). In the present mediation
analysis, perceived risk was associated with adherence
based on beta regression. Regarding the components
of perceived risk, perceived probability was associated
with adherence. Also, we had a larger population.

Karim et al’s study (2020) showed that people
who understood the dangers of COVID-19 collected
sanitary and disinfectant items, while people who did
not take the disease seriously or did not have a high
perception of the risks of the disease carelessly and
behaved negligently without any preventive behavior
(28). Also, Wise et al. study (2020) showed that higher
personal risk perception predicted participation in
preventive behaviors such as hand washing and social
distancing (29). However, the present study could not
show a significant correlation between risk perception
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and adherence in crude analysis (P = 0.15), but it
was found in beta regression of SEM as a trend for
significance (P < 0.1). Adiyoso (2021) investigated
the factors affecting social distancing to reduce the
spread of COVID-19 using the developed theory of
planned behavior. The results showed that mental
norms and perceived behavioral control were effective
in the desire to practice social distancing. Also,
risk perception affects attitude, mental norms, and
perceived behavioral control (30).

In addition, some studies were conducted in Iran.
A study was conducted in Shiraz (2020) among intern
and stager medical students to perform preventive
behaviors and understand the risk of COVID-19. The
average performance of preventive behaviors was
94.47%, and the average risk perception score (4.08 out
of 8) was reported (31). Compared with our study, their
performance of preventive behaviors was better, but
risk perception was similar. A study was conducted
to measure the perception of the risk of COVID-19
among the general population. The results of this study
showed a significant difference in the effectiveness,
defenseresponses, and perceived threat among different
demographic groups, especially in people over the age
of 60 (32). Due to the importance of risk perception,
an Iranian study conducted a webinar training on
the risk perception of COVID-19 among emergency
technicians. They found that webinar training was as
practical as conventional training. Therefore, webinar
training might enhance risk perception (33). A study
performed in Khalkhal, Ardabil, Iran, by Rezakhani
Moghaddam et al. (2022) showed that HBM constructs
were predictable by e-Health literacy and some
cognitive factors. Using regression modeling was
the similarity of methodology, be the novelty of our
study was using mediation analysis (34). In general,
health literacy is a very important factor affecting
preventive behaviors. Therefore, the importance of the
present study is that we studied the future healthcare
providers who would be the designers of health literacy
contents and media (35). Psychological well-being and
social support were other important factors affecting
preventive behaviors (36). These factors were not
investigated in our study as a limitation.

SEM was conducted in the present study since
modelings are usually used to generalize theory to
future similar conditions. In general, none of the
indirect factors could change the direction of the total
effects. Male sex reduced adherence both directly and
through reduction of risk perception. It means that male
students have lower risk perception and preventive
behaviors. The history of COVID-19 directly reduced
adherence, but through the mediation pathway of risk
perception, it increased adherence. However, the total
effect was in favor of adherence reduction. It seems that
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a history of infection (as a proxy for belief in natural
immunity) results in lower preventive measures, but
since they have the disease experience, they have more
perceived risk. Living with parents directly increased
adherence, but it reduced adherence through the
mediation pathway of risk perception. However, the
total effect was in favor of adherence increase. It seems
that living with parents along with more pressure from
the family toward observing preventive measures
and the families’ emotional support, may result in
a lower perception of the risk. Among the investigated
exogenous variables, the male sex and COVID-19
history are not modifiable, while living with parents
may be modifiable. Studies are needed to investigate
how living with parents increases preventive measures
and what its related modifiable factors, such as familial
support, are.

The most important limitation of this study was
that this study was performed at a time when most
participants had been vaccinated. This could be
a potential source of selection bias. However, such
results could be interpreted among the vaccinated
population. Although the sampling time was old, the
results of this study could be considered for similar
crises in the future. Also, the perception of risk and
the use of protective behaviors are multifactorial
concepts, influenced by, e.g. age, trust in key opinion
leaders in the field of health, trends in social media
and so on which were not included in the study. On
the other hand, the present study had some strengths,
including approximately large sample size and
conducting the mediation analysis modeling, which
could be interpreted as modeling for health beliefs and
behaviors.

CONCLUSION

Our descriptive investigations showed a moderate
risk perception and adherence to preventive
behaviors. Although conventionl statistical analaysis
did not support the association of risk perception
and adherence, the generalized SEM showed risk
perception as a potential mediator. According to our
modeling, the male sex was associated with decreased
risk perception and decreased adherence (totally
negative effect on adherence), a history of COVID-19
infection was associated with increased risk perception
and decreased adherence (totally negative impact on
adherence), and living with parents was associated with
decreased risk perception and increased adherence
(totally positive effect on adherence). Among the
results, living with parents was a modifiable factor to
increase the adherence. The results of such modeling
methods can be used to create ideas for other infectious
diseases or other epidemics and pandemic conditions.
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Although the COVID-19 global emergent condition
is currently terminated, health beliefs and behavioral
patterns are always essential, and the COVID-19
experiences can be used for the post-COVID era. The
future study should also consist of health literacy,
phychological well-being, social support and so on.
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ABSTRACT

BACKGROUND. Temporomandibular disorders (TMD) are characterized by pain and dysfunction affecting the
temporomandibular joints and surrounding muscles. TMD prevalence in the general population is estimated at
5-12%, with psychological factors like anxiety and depression contributing to its onset and progression. TMD’s
impact extends to various health conditions and psychological distress. The COVID-19 pandemic exacerbated
musculoskeletal pain, with studies indicating a heightened prevalence of TMD among those affected.
OBJECTIVE. The objective of this study was to evaluate the prevalence and impact of temporomandibular
disorders (TMD) in individuals affected by COVID-19 in Central India.

MATERIAL AND METHODS. This observational, cross-sectional study was conducted in Central India
from January to April 2024 and included 400 patients attending the hospital OPD. Participants were selected via
convenience sampling, with a focus on those affected by COVID-19. Data was collected through a pre-tested,
self~administered structured questionnaire, validated through expert consultation and a pilot study. Statistical
analysis was performed using SPSS 21.0, assessing data distribution and significance.

RESULTS. Among participants, 24.5% were aged 56 years or above, with 120 (30%) diagnosed with TMD.
Of these, 46.67% were diagnosed post-COVID, with jaw pain being a prominent symptom. The pandemic
worsened symptoms for 55.56% of participants, with many attributing this to increased stress. A significant
number of participants sought medical help during the pandemic, but satisfaction with treatment options was
low. Challenges such as increased pain and difficulty eating were reported, and most participants faced additional
health issues post-COVID.

CONCLUSIONS. The study reveals that TMD diagnosis and symptoms were notably affected by COVID-19,
with increased pain and functional challenges reported. Despite seeking treatment, participants expressed
dissatisfaction with available options, highlighting need for enhanced management and support strategies for
TMD in the context of post-COVID health challenges.

Keywords: temporomandibular disorders, prevalence, COVID-19, jaw disorder, pain

INTRODUCTION

Temporomandibular ~ disorders (TMD) are
characterized by dysfunction and pain affecting
the temporomandibular joints (TMJ), masticatory
muscles and surrounding structures. The prevalence
of TMD in the general population is estimated
to be around 5-12%, with women being twice as
likely to develop the condition compared to men
(1,2). The exact causes of TMD remain elusive, but
research indicates that psychological factors, such
as anxiety and depression, significantly contribute
to both the onset and progression of the disorder (3).
Individuals suffering from TMD often experience not
only localized pain but also a range of other health

issues. For example, there is a notable association
between painful TMD and respiratory conditions
like bronchitis and asthma, as well as widespread
pain in adolescents. Furthermore, those with painful
TMD report a higher incidence of systemic health
conditions compared to those without TMD (4).
This complex interplay between TMD and various
health conditions as well as the significant impact of
TMD on overall health and well-being underscores
the importance of a comprehensive approach to
treatment (5). The burden of TMDs extends beyond
the physical symptoms, as they are also associated
with psychological distress. Chronic pain and
functional limitations can lead to anxiety, depression,
and a reduced overall quality of life (6).

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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Coronavirus Disease 2019 (COVID-19) emerged
in Wuhan, China in November 2021 and swiftly
spread across the globe. Infected individuals exhibited
a range of symptoms, from mild headaches to
severe respiratory issues, which in many cases led
to death (5). The WHO’s declaration of COVID-19
as a pandemic by March 2020 and the ensuing
government interventions to prevent its spread such
as social distancing and varying degrees of lockdowns
to curb the virus’s spread led to significant physical
and mental health challenges. The reduction in social
interactions, difficulties in accessing medical care,
economic instability, and the pervasive fear of illness
and death all contributed to a complex and multifaceted
public health crisis (6,7).

Research indicates that the incidence of
musculoskeletal dysfunction and pain increased
significantly with COVID-19 infection. Studies have
shown that 45.1% of patients continued to experience
musculoskeletal pain even after recovering from
COVID-19, with many reporting new onset pain (8).
Additionally, research on orofacial pain conditions
revealed a high prevalence of temporomandibular
disorder (TMD) symptoms, with COVID-19 patients
facing twice the risk of developing TMD events (9).
Recent studies also highlighted that chronic TMD
patients were more susceptible to the psychological
distress caused by the pandemic, which in turn led
to increased levels of orofacial pain. The pandemic
exacerbated the biological, psychological, and social
factors that influence TMD, making it a more complex
and challenging disorder to manage (10,11).

The COVID-19 pandemic has had a notable impact
on individuals with musculoskeletal and orofacial pain
conditions, especially those with temporomandibular
disorders (TMD). Various factors during the pandemic
have exacerbated the prevalence and severity of these
conditions, emphasizing the importance of additional
research and holistic management approaches.
However, there remains a gap in our understanding
of how COVID-19 specifically affects TMDs in
the central India region. Therefore, this study was
conducted to investigate the prevalence and impact of
COVID-19 on TMDs in this geographical area.

MATERIALS AND METHODS

Study design, study population, sample size,
sampling technique. This observational, cross-
sectional analytical study included 400 patients
attending the hospital OPD, selected through
convenience sampling. It was conducted from January
to April 2024 in Central India. The participants, either
new or existing cases of temporomandibular disorders
at single tertiary care dental hospital in the regular

394

OPD of Oral Medicine and Radiology who had been
affected by the COVID-19 virus were included in the
study. These were new as well as old patients who were
diagnosed with TMD in the OPD of Oral Medicine and
Radiology based on signs and symptoms shown by the
patient. COVID-19 infection was confirmed by the
reports presented by the patients. A written informed
consent was obtained from all participants, ensuring
anonymity to maintain privacy and confidentiality of
the collected information.

Method for data collection. The information
was gathered using pre-tested, pre-validated, self-
administered structured questionnaire by reviewing
relevant literature on temporomandibular disorders.
Content validity, which ensures a test measures its
intended construct, was established by consulting
subject experts from the Department of Oral Medicine,
Diagnosis and Radiology. Additional input was gathered
from discussions with these experts. To further validate
the questionnaire, a pilot study was conducted with 10
participants affected with TMJ disorders, not included in
the main study. Based on their feedback, ambiguous or
unsuitable questions were modified, resulting in the final
version of the questionnaire. A pre-test was conducted
to identify flaws and assess the time requirements of the
questionnaire. This pre-test involved 30 participants,
representing 10% of the sample size. The pre-test
assumed these participants had similar characteristics
to the actual study respondents. The objectives were to:
— Identify any difficult or misinterpreted parts of the

instrument
— Assess the clarity of the instrument
— Evaluate the sequencing of questions
— Determine the acceptability of questions and

respondents’ willingness to answer
— Detect any errors in the questionnaire
— Assess the appropriateness and clarity of questions.

The principal investigator conducted the pre-test
to ensure that all questions were understood by the
respondents.

The questionnaire comprised of two sections. The
first section was composed of questions related to
socio-demographic characteristics of participants. In
the second section, the data pertaining to symptoms,
diagnosis, treatment taken, effects on eating habits,
sources of information, awareness about post-COVID
temporomandibular joint disorders and its impact
on life was recorded. After data collection, the self-
administered questionnaires were reviewed for
internal consistency and completeness.

Statistical analysis. The data was entered into
the excel sheet. The data was analyzed using SPSS
(Statistical Package for Social Sciences) 21.0 version,
IBM, Chicago. The data was analyzed for probability
distribution using Kolmogorov-Smirnov test which
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indicated that data was normally distributed. The
descriptive statistics was performed. The qualitative
data was represented by frequency and percentage.

RESULTS

In this study, Table 1 shows that majority of the
study participants (24.5%) belonged to the age group
of 56 years and above followed by 46-55 and 30% of
total participants were diagnosed with TMD. Among
participants, 56.25% of the respondents were males,
while 43.75% were females. Majority rated their
current health status as fair (49%).

Among the 120 participants (Table 2) diagnosed
with TMD there were 57.5% males and 42.5% females
with 46.67% diagnosed post-COVID with majority

Table 1. Demographic profile of study participants (n=400)

having jaw pain (38.33%) as the symptom of TMD.
The symptoms of 55.56% participants worsened during
COVID-19 pandemic and increased stress and anxiety
was the major factor (40%) causing the worsening of
symptoms. Moreover, 66.67% sought medical help
during COVID-19 pandemic for the TMD.

Table 3 shows that there were (60.71%) patients who
were currently facing challenges related to TMD post-
COVID and increased pain and discomfort (55.88%)
being the most prominent challenge. Also, 69.64%
participants changed their eating habits post-COVID
due to TMD with limited ability to open the mouth
wide (43.59%) as the most common among them.
There were 60.71% participants currently receiving
any specific treatment or therapy for post-COVID
TMD and only 21.43% of the participants were satisfied

Question n %
18-25 65 16.25
26-35 73 18.25
Age group 36-45 78 19.5
46-55 86 21.5
56 and above 98 24.5
Male 225 56.25
Gender
Female 175 43.75
. . . . . YES 120 30
Diagnosed with any jaw or jaw related disorder (TMD)
NO 280 70
Excellent 50 12.5
Good 88 22
Rate your overall health status currently -
Fair 196 49
Poor 66 16.5
Table 2. Responses of patients diagnosed with any jaw or jaw related disorder (n=120)
Question n %
hen di dwith ) ) Pre COVID (before 2020) 19 15.83
When diagnosed with any jaw or jaw During COVID (2020-2022) 45 37.50
related disorder
Post COVID (after 2022) 56 46.67
Jaw pain 46 38.33
Headaches 16 13.33
Symptoms — -
Clicking or popping sound 22 18.33
Difficulty chewing 36 30.00
) ) Yes, my symptoms worsened 25 55.56
Changes in TMD symptoms during the Yes. mv symptoms imoroved 3 1778
COVID-19 pandemic » [y Symproms imp :
No, my symptoms remained the same 12 26.67
Increased stress and anxiety 18 40.00
. . Limited access to healthcare services 20.00
Factors causing worsening of symptoms - - - -
Changes in daily routines and habits 6 13.33
Lack of access to TMD-specific treatments 12 26.67
Sought medical help for your TMD during YES 30 66.67
the COVID-19 pandemic NO 15 33.33
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Table 3. Responses of participants diagnosed with TMD post COVID-19 (n=56)

Question n %
Currently facing any challenges related to YES 34 60.71
TMD post-COVID? NO 22 39.29
Increased pain and discomfort 19 55.88
Challenges experienced Financial constraints for treatment 4 11.76
*(n=34) Lack of awareness about post-COVID
11 32.35
TMD management
Changes in your eating YES 39 69.64
habits post-COVID due to TMD NO 17 30.36
Difficulty chewing certain foods 12 30.77
. . Avoidance of hard or tough foods 8 20.51
How have your eating habits changed - - -
*(n=39) Changes in portion sizes 2 513
Limited ability to open the mouth wide 17 43.59
Currently receiving any specific treatment YES 34 60.71
or therapy for your post-COVID TMD NO 22 39.29
Satisfaction with the available treatment Yes, completely satisfied 12 21.43
options for post-COVID TMD in Yes, somewhat satisfied 21 37.50
Central India No, not satisfied 23 41.07
Received any information or education YES 26 46.43
about managing TMD post-COVID NO 30 53.57
Healthcare professionals 11 42.31
Source of information Online resources and websites 7 26.92
*(n=26) Support groups or communities 2 7.69
Social media platforms 6 23.08
1 (Not informed at all) 9 16.07
2 13 23.21
How well-informed do you feel about 3 14 25.00
post-COVID TMD management 4 12 21.43
5 (Very well-informed) 8 14.29
Awareness about any support groups or YES 2 3.57
organizations that specifically focus on
post-COVID TMD in Central India NO >4 96.43
Any other health issues or changes since YES 79 78.22
recovering from COVID-19 *(n=101) NO 22 21.78
Work 11 19.64
. . Social life 8 14.29
Biggest impact of TMD post COVID-19 :
Physical health 24 42.86
Mental health 13 23.21
with the available treatment options for post-COVID DISCUSSION

TMD in Central India. Only 46.43% had received any
information or education about managing TMD post-
COVID with healthcare professional (42.31%) being
the major source of information. The biggest impact
of TMD post COVID-19 was on physical health as
answered by 42.86% participants. Overall, majority
(78.22%) of the participants were facing other health
issues or changes since recovering from COVID-19.
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This study was conducted to investigate the
prevalence and assess impact of COVID-19 on
temporomandibular disorders in Central India post-
COVID. By analyzing the demographic data and
health status of the respondents, the study aimed to
understand the relationship between the pandemic and
the occurrence of TMDs. In this study, the majority of
participants were aged 56 years or above, accounting
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for 24.5% of the sample. The impact of COVID-19 may
differ between countries, affecting various age groups
differently. This study also relied on self-reported data,
which may have influenced the demographic profile
of our participants, leading to a higher representation
of older individuals. This difference in population
distribution highlights the importance of considering
regional and methodological factors when comparing
study outcomes across different populations (12).

This study found that 56 out of 120 participants
diagnosed with temporomandibular disorders (TMD)
(46.67%) were diagnosed post-COVID-19, with 46 of
these cases (38.33%) reporting jaw pain as their primary
symptom. This suggests a link between COVID-19 and
the development of TMD. This aligns with the study
by Shalev-Antsel T (2023), which reported a 3.3-fold
increase in TMD diagnosis in the post-COVID era (13).
The consistency between our study and the research
by Shalev-Antsel T highlights growing evidence that
COVID-19 may be a contributing factor to the onset
of TMD. This underscores the necessity for further
research into the long-term effects of COVID-19 on
musculoskeletal and orofacial health (13).

In the current study, the symptoms of 22 participants
(55.56%) worsened during the COVID-19 pandemic,
with many attributing this exacerbation to increased
stress and related factors. Specifically, 18 participants
(40%) identified heightened stress levels as a significant
contributor to the worsening of their TMD symptoms.
Additionally, 30 participants (66.67%) sought medical
help for TMD during the pandemic. These results are
in line with findings from another research. Shalev-
Antsel (2023) and Scelza G (2023) also reported
similar trends, noting that the pandemic period was
associated with a worsening of TMD symptoms and
an increase in patients seeking medical assistance for
these issues (13,14). This alignment across studies
underscores the significant impact of the COVID-19
pandemic on individuals with TMD, highlighting the
role of stress as a key factor in symptom exacerbation
and the increased demand for medical care during this
period.

In this study, 34 participants (60.71%) reported
ongoing challenges related to TMD post-COVID,
with increased pain and discomfort being the
most prominent issue for 19 individuals (55.88%).
Additionally, 39 participants (69.64%) altered their
eating habits due to TMD, primarily because of the
limited ability to open their mouths wide, which
affected 17 individuals (43.59%). The pandemic’s
impact on mental health is well-documented, with
increased levels of stress, depression, and anxiety
reported globally (15-18). Santomauro highlighted
a significant rise in the prevalence of depression and
anxiety across all ages and both sexes in 204 countries

(19). These emotional and psychosocial factors
have been identified as potential risk factors for the
development and exacerbation of TMD. Consistent
with these findings, our study supports the notion that
the pandemic intensified bruxism and TMD symptoms,
a trend observed in other researches as well (19). For
instance, Weng S (2022) found a decrease in oral
health-related quality of life due to these conditions.
Studies have shown that the stress and anxiety induced
by the pandemic contributed to an increase in TMD
cases and symptom severity, underlining the profound
effect of psychological stressors on physical health
during this period (20,21). Furthermore, this trend has
continued into the post-COVID era, indicating the
long-term impact of pandemic-related stress on TMD,
necessitating ongoing attention and management
strategies for those affected (12,22).

In this study, 34 participants (60.71%) were currently
receiving specific treatment or therapy for post-COVID
TMD in terms of medicines and physiotherapy.
However, only 12 participants (21.43%) expressed
satisfaction with the available treatment options for
post-COVID TMD in Central India. Additionally, just
26 participants (46.43%) had received any information
or education about managing TMD post-COVID, with
healthcare professionals being the primary source of
information for 11 participants (42.31%). It is evident
that when treatment outcomes fail to meet patients’
expectations, dissatisfaction increases. Surgeons and
other healthcare professionals should explain, prior to
treatment, what a reasonable outcome would be, the
estimated timeline to achieve it, its potential duration,
and any possible risks and complications. Fulfilling
these criteria can help manage patients’ expectations
and reduce the likelihood of disappointment with their
treatment outcomes (23).

The significant impact of TMD on physical health
post-COVID-19, as reported by 24 participants
(42.86%), can be attributed to several factors. The
COVID-19 pandemic has had far-reaching effects on
overall health, both directly and indirectly caused by
factors such as increased stress and anxiety, post-viral
fatigue and muscle pain, inflammation, changes in
lifestyle, and health system strain. Furthermore, the
finding that a majority of participants (78.22%) were
facing other health issues or changes since recovering
from COVID-19 highlights the broader impact of
the virus on overall health. This can be attributed
to several reasons. Many individuals experience
long-term symptoms post-COVID, known as “long
COVID”, which can include fatigue, brain fog, muscle
pain, and respiratory issues (24). These ongoing
health challenges can compound the physical strain
of TMD. COVID-19 can alter the immune system,
potentially making individuals more susceptible to
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other infections and health issues. The mental health
toll of the pandemic can manifest physically, with
conditions such as depression and anxiety leading to
somatic symptoms, including pain and discomfort
(15,16). Lockdowns and social distancing measures
have led to reduced physical activity for many people,
contributing to overall physical deconditioning, weight
gain, and other health problems (16). Delayed or missed
medical appointments during the pandemic can result
in unmanaged or worsening health conditions, leading
to a broader range of health issues post-COVID.

Limitations. This cross-sectional study could not
establish causality between COVID-19 and TMD due
to its single-point data capture and limited scope. Being
unicentric and geographically narrow, it is susceptible
to sampling bias, affecting generalizability. Future
research should involve a broader, more diverse sample
and utilize longitudinal designs to better understand
trends and causal relationships between COVID-19
and temporomandibular disorders. Research can be
conducted in various regions globally to gain deeper
insights into the connection between COVID-19 and
TMJ-related issues.

CONCLUSION

The present study highlights a significant increase
in the incidence of temporomandibular disorders
(TMD) among older adults during the COVID-19
pandemic. One of the most striking observations was
the heightened prevalence of jaw pain, which became
the dominant symptom for many participants. This
surge in TMD symptoms can largely be attributed
to the elevated stress and anxiety levels experienced
during the pandemic. Stress has long been known to
exacerbate TMD symptoms, often leading to muscle
tension, bruxism, and jaw clenching, all of which
can contribute to pain and dysfunction. During the
pandemic, many individuals reported worsening pain
and increased difficulty in performing basic functions
like eating, which significantly impacted their quality
of life. This increase in severity may reflect both
the psychological strain and changes in lifestyle
(such as altered routines, less physical activity, or
dietary habits) that accompanied the crisis. Although
a substantial portion of participants sought treatment,
the level of satisfaction with available options was
notably low, suggesting that the treatment modalities
currently accessible may not be fully addressing
the needs or concerns of those affected by TMD.
Moreover, the majority of participants expressed
dissatisfaction with the amount of information
provided to help them manage their condition. This
points to a gap in patient education and a need for
more comprehensive, accessible resources on TMD
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prevention and management. Taken together, these
findings underscore the urgent need for enhanced
support systems, more effective treatment options, and
improved patient education to better manage TMD in
the post-pandemic era.
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ABSTRACT

INTRODUCTION. Climate change has a significant impact on human health, particularly with regard to
the respiratory, immune and cardiovascular systems. In addition, these changes have a significant impact on
mental health and dermatological diseases. The main drivers of these health changes are increasing temperature,
humidity, expansion of the ozone hole and increasing environmental pollution. Without corrective action, these
trends will worsen.

PURPOSE OF THE WORK. The purpose of this review is to present the current state of knowledge on the
impact of climate change on the development of skin diseases in humans and to explore possible methods of
their prevention.

MATERIALS AND METHODS. A narrative review of the literature was conducted and an analysis of the
literature retrieved from PubMed and Google Scholar databases was performed. Articles were searched using
the keywords: “climate change”, “environmental pollution”, “UV radiation”, “skin diseases”.
CONCLUSIONS. Climate change is associated with a significant increase in the incidence of various skin
diseases, especially cancer, allergic diseases, infectious diseases and reactions after insect bites. The main cause
of these changes is global warming, but increased pollution and the expansion of the “ozone hole” are also
significant contributors to the increase in the number of diseases. Increased awareness of these trends enables
faster diagnosis and treatment of lesions, as well as more effective prevention of new diseases.

Keywords: climate change, environmental pollution, UV radiation, skin diseases
STRESZCZENIE

WSTEP. Zmiany klimatyczne wywieraja istotny wpltyw na zdrowie cztowieka, szczegolnie w odniesieniu do
uktadu oddechowego, immunologicznego i sercowo-naczyniowego. Ponadto, zmiany te majg znaczacy wpltyw
na zdrowie psychiczne i choroby dermatologiczne. Glowne czynniki napedzajace te zmiany zdrowotne to wzrost
temperatury, wilgotnosci, rozszerzanie si¢ dziury ozonowej oraz zwigkszajace si¢ zanieczyszczenie sSrodowiska.
Bez podjecia dziatan naprawczych, trendy te bedg si¢ poglebiac.

CEL PRACY. Celem niniejszego przegladu jest przedstawienie aktualnego stanu wiedzy na temat wptywu
zmian klimatycznych na rozwdj chordb skory u ludzi oraz zbadanie mozliwych metod ich zapobiegania.
MATERIALY I METODY. Przeprowadzono narracyjny przeglad literatury oraz dokonano analizy literatury
wyszukanej w bazach danych PubMed i Google Scholar. Artykuty wyszukiwano przy uzyciu stow kluczowych:
»zmiany klimatyczne”, ,,zanieczyszczenie srodowiska”, ,,promieniowanie UV”, ,.choroby skory”.

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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PODSUMOWANIE. Zmiany klimatyczne sa zwigzane ze znacznym wzrostem liczby zachorowan na rdzne
choroby skory, zwlaszcza nowotwory, choroby alergiczne, choroby zakazne oraz reakcje po ukaszeniach owa-
dow. Glowna przyczyng tych zmian jest globalne ocieplenie, jednak wzrost zanieczyszczenia oraz rozszerzanie
si¢ ,,dziury ozonowej” rowniez w istotnym stopniu przyczyniaja si¢ do wzrostu liczby zachorowan. Zwigkszona
swiadomos¢ tych trendow umozliwia szybsza diagnoze i leczenie zmian chorobowych, jak rowniez skuteczniej-

szg profilaktyke nowych choroéb.

Stowa kluczowe: zmiana klimatu, zanieczyszczenie Srodowiska, promieniowanie UV, choroby skory

INTRODUCTION

For millennia, climatic conditions on earth have
remained relatively constant. For the past 50 years or
so, there have been pronounced climatic changes that
affect everyone’s health, including skin. The earth’s
temperature has increased by about 0.7 °C. According
to forecasts, by 2100, the temperature could rise by as
much as about 2-4 °C. Among other causes, we can also
mention the widening of the ozone hole and increasing
air pollution (1). As the outermost layer of the human
body, the skin is the most exposed to environmental
factors (2). The most associated disease entities with
climate change are allergic, cancerous and infectious
diseases, as well as skin reactions caused by the increase
in the number and change in the existence of certain
animals that can attack humans (2,3). Addressing this
topic is important because of the understanding of how
much the surrounding environment affects the health
of billions of people around the world. As a result, it is
important to prevent further intensification of climate
change by reducing greenhouse gas emissions and
making the public aware of the importance of taking
care of the surrounding environment (1,4).

GLOBAL CLIMATE CHANGE

The most important climate change of recent
years has certainly been the increase in the earth’s
temperature, which is most noticeable in the northern
hemisphere. Climate change on earth is a natural
phenomenon, with warmer periods as well as colder
ones. However, there is currently an excessive warming
of the environment as a result of human interference
through an increase in greenhouse gas concentrations
(5). Future projections show that this trend will
continue. Higher temperatures increase the amount of
water vapor in the air, resulting in more precipitation
and increased humidity (6). In addition, glaciers are
melting, which together result in higher water levels,
changing pH and aquatic animal species (3).

Since the 1970s, there has been a noticeable
widening of the ozone hole, which is causing more
dangerous UV radiation to penetrate the earth’s
layers (7).

WPROWADZENIE

Przez tysiaclecia warunki klimatyczne na Ziemi
pozostawaty wzglednie state. W ciggu ostatnich 50 lat
nastgpity wyrazne zmiany klimatu, ktére majag wptyw
na ludzkie zdrowie. Temperatura na Ziemi wzrosta
o okoto 0,7 °C, a wedtug prognoz, do 2100 roku moze
wzrosng¢ nawet o okoto 2-4 °C. Powigkszanie si¢ dziu-
ry 0zonowej 1 rosngce zanieczyszczenie powietrza
réwniez w znaczacym stopniu przyczyniajg si¢ do po-
stepujacych zmian klimatu (1). Skora jako najbardziej
zewngetrzna warstwa ludzkiego ciata, jest najmocniej
narazona na dziatanie czynnikéw srodowiskowych (2).
Najsilniej powigzanymi jednostkami chorobowymi ze
zmianami klimatu sg choroby alergiczne, nowotworowe
i zakazne, a takze reakcje skorne spowodowane wzro-
stem liczby 1 zmiang wystgpowania niektorych zwie-
rzat, ktore moga atakowac ludzi (2,3). Zainteresowanie
ta problematyka jest wazne ze wzgledu na edukowa-
nie i rozpowszechnienie wsérdd ludzi wiedzy na temat
wpltywu $rodowiska na zdrowie organizmoéw zywych
na catym $wiecie. W wyniku czego istotne jest, aby za-
pobiegac¢ dalszej intensyfikacji zmian klimatu poprzez
redukcje emisji gazoéw cieplarnianych i u§wiadamianie
spoteczenstwu, jak wazne jest dbanie o otaczajace $ro-
dowisko (1,4).

GLOBALNE ZMIANY KLIMATU

Najwazniejszg zmiang klimatyczng ostatnich lat jest
z pewno$cig wzrost temperatury na Ziemi, ktdry jest
najbardziej zauwazalny na potkuli pétnocnej. Zmiany
klimatyczne na Ziemi sg zjawiskiem naturalnym, obej-
mujacym zaroéwno cieplejsze, jak i chtodniejsze okre-
sy. Jednak obecnie obserwuje si¢ nadmierne ocieplenie
srodowiska w wyniku ingerencji cztowieka poprzez
wzrost stezenia gazow cieplarnianych (5). Prognozy na
przyszto$¢ pokazujg, ze trend ten bedzie si¢ utrzymy-
wat. Wyzsze temperatury zwigkszaja ilos¢ pary wod-
nej w powietrzu, co skutkuje wigksza iloscig opadoéw
1 zwigkszong wilgotnoscia (6). Ponadto topnieja lodow-
ce, co razem skutkuje wyzszym poziomem wod, zmia-
ng pH i gatunkow zwierzat wodnych (3).

Od lat siedemdziesigtych XX wieku zauwazalne jest
powigkszanie si¢ dziury ozonowej, co powoduje prze-
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Climate change is also influencing increased
internal and external migration among the population.
This is causing diseases to appear in other parts of the
globe that were not present in the region before. This
applies primarily to diseases of infectious origin (8).

All of the above changes result in extreme weather
events such as extreme heat, fires or floods (9).
They result, among other things, in an increase in
air pollution through the release of dust from fires,
volcanic eruptions or biological decomposition (10,11).

THE IMPACT OF CLIMATE CHANGE ON THE
HUMAN BODY

Climate changes affect the entire human body. They
cause an exacerbation of many diseases including
respiratory or circulatory. There is also an increase
in infectious and autoimmune diseases (12). Climate
change, through an increase in pollen concentrations,
leads to an increase in symptoms of allergic diseases
such as bronchial asthma and allergic rhinitis. They also
affect mental health. They can cause the development
of depression as a result of fear and anxiety about the
future and insecurity. Heat waves cause an increase in
deaths by affecting the cardiovascular and respiratory
systems and a higher incidence of strokes. Deaths and
a range of health consequences caused by extreme
weather events are also reported (5).

ATOPIC DISEASES

Atopic dermatoses are among the very common skin
diseases, and their etiopathology is complex. They are
led both by genetic predisposition and damaged skin
barrier, abnormalities of the immune system or skin
microbiome, as well as environmental factors (13,14).
In recent years, a marked increase in the incidence of
allergic diseases has been noted, and climate change is
considered to be one of the causes. The most common
disease in this group is atopic dermatitis, the clinical
picture of which is characterized by severe itching and
eczematous lesions (15,16).

An important pathogenetic element is environmental
pollution — both of human and natural origin (11). From
the point of view of dermatology, one of the more
dangerous pollutants turns out to be sulfur dioxide,
which, through its solubility in water, can damage its
barrier (10). Pollutants can also cross the placental
barrier, as early as the prenatal period, and predispose to
atopic diseases in old age or affect dysregulation of the
immune system (11). Through increased temperature
and increased UV exposure, the skin barrier is damaged
(15). The damaged barrier facilitates the entry of
allergens, as well as irritants from the environment
leading to the development of the disease (17).
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nikanie przez warstwy Ziemi bardziej niebezpiecznego
promieniowania UV (7).

Zmiany klimatu wplywajg rowniez na zwigkszong
migracje wewnetrzng i zewngtrzng ludno$ci. Powoduje
to pojawianie si¢ w innych cz¢sciach globu chorob, kto-
re wczesniej nie wystepowaty w danym regionie. Doty-
czy to przede wszystkim choréb zakaznych (8).

Wszystkie powyzsze zmiany skutkujg ekstremalny-
mi zjawiskami pogodowymi, takimi jak skrajne upaty,
pozary czy powodzie (9). Powodujg one migdzy innymi
wzrost zanieczyszczenia powietrza poprzez uwalnianie
pytu z pozardow, erupcji wulkandw lub rozktadu biolo-
gicznego (10,11).

WPLYW ZMIAN KLIMATYCZNYCH NA
LUDZKIE CIALO

Zmiany klimatyczne wptywaja na caty ludzki orga-
nizm. Powoduja zaostrzenie wielu choréb, w tym ukta-
du oddechowego i sercowo-naczyniowego. Obserwuje
si¢ rowniez wzrost chorob zakaznych i autoimmuno-
logicznych (12). Zmiany klimatu, poprzez wzrost ste-
zenia pylkoéw, prowadza do nasilenia objawéw chorob
alergicznych, takich jak astma oskrzelowa i alergiczny
niezyt nosa. Wplywaja one rowniez na zdrowie psy-
chiczne. Moga powodowa¢ rozwdj depresji w wyniku
strachu i niepokoju o przysztos¢. Fale upatow powodu-
ja wzrost liczby zgonow, wptywajac na uktad sercowo
-naczyniowy i oddechowy oraz zwigkszajac czg¢stosé
wystepowania udaréw. Zglaszane sg réwniez zgony
i szereg konsekwencji zdrowotnych spowodowanych
ekstremalnymi zjawiskami pogodowymi (5).

CHOROBY ATOPOWE

Dermatozy atopowe naleza do bardzo czgstych cho-
rob skory, a ich etiopatologia jest ztozona. Prowadza do
nich zaré6wno predyspozycje genetyczne, uszkodzona
bariera skorna, nieprawidtowosci uktadu odpornoscio-
wego lub mikrobiomu skory, a takze czynniki §rodowi-
skowe (13,14). W ostatnich latach odnotowano wyrazny
wzrost czestosci wystepowania chorob alergicznych,
a za jedng z przyczyn uwaza si¢ zmiany klimatyczne.
Najczestsza chorobg w tej grupie jest atopowe zapalenie
skory, ktorego obraz kliniczny charakteryzuje si¢ sil-
nym $wigdem i zmianami wypryskowymi (15,16).

Waznym elementem patogenetycznym jest zanie-
czyszczenie Srodowiska — zarowno pochodzenia ludz-
kiego, jak i naturalnego (11). Z punktu widzenia derma-
tologii jednym z grozniejszych zanieczyszczen okazuje
si¢ dwutlenek siarki, ktory poprzez swoja rozpuszczal-
nos¢ w wodzie moze uszkadzaé barier¢ skorng (10).
Zanieczyszczenia moga rowniez przekraczaé¢ bariere
fozyskowa juz w okresie prenatalnym i predysponowaé
do chordb atopowych w starszym wieku lub wplywac
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Climate change is also associated with an increase
in greenhouse gases, including carbon dioxide, whose
presence causes an increase in plants, such as ragweed,
which produce large amounts of pollen. The large
number of thunderstorms also promotes an increase
in the concentration of dust grains, which, when they
burst, release large amounts of allergens (18). They are
the cause of contact dermatitis, which manifests as
swelling, redness, the presence of blisters and itching
(19). Rising temperatures also increase the pollen load
and lengthen pollen seasons, which can exacerbate
allergic diseases (20).

Another element noted in climate change is the
increase in UV radiation, which, in addition to its
negative effects on the skin, can also positively affect the
course of allergic diseases through immunosuppressive
effects. This is confirmed by the fact that a higher
number of AD exacerbations is recorded in the winter
months compared to the summer months. It was also
noted that the least pruritus and a better quality of
life were recorded in subtropical climates, i.e. higher
temperature and humidity (20).

Photoallergic reactions are also more common with
increased sun exposure. These involve the action of an
allergen, such as a photosensitizing drug, which can
trigger a skin reaction after sun exposure. This results
in the formation of exudative papules or lesions of the
nature of contact eczema (21).

SKIN CANCERS

UV radiation has a major impact on human health,
with eyes and skin being the most vulnerable. On the
one hand, it is necessary for the production of vitamin
D, a deficiency of which leads to rickets, bone softening
or osteoporosis (22). However, by significantly
decreasing ozone and increasing aerosols in the
atmosphere, as well as deforestation and environmental
destruction, the amount of UV radiation reaching the
earth increases, which can cause photoaging, burns
and cancer. This is especially noticeable during the
summer months and midday hours, when the intensity
of radiation is highest (7,23,24).

UV radiation can be divided into three types: UVA,
UVB and UVC. UVA radiation reaches the Earth the
most, penetrating deepest into the skin. It leads to
the production of reactive oxygen species, which can
stimulate carcinogenesis. UVB radiation reaches the
earth to a lesser extent and is retained in the stratum
corneum, but it exhibits mutagenic effects by damaging
bonds. UVC radiation hardly reaches the ground, so its
effects on the human body are negligible (23).

A record number of skin cancer cases were recorded
in the UK in 2023, with the number expected to double
in the next 20 years. Climate change is considered the

na dysregulacje uktadu odpornosciowego (11). Podwyz-
szona temperatura i zwigkszona ekspozycja na promie-
niowanie UV powodujac uszkodzenie bariery skornej,
utatwia wnikanie alergenow, a takze czynnikow draz-
nigcych ze §rodowiska, co prowadzi do rozwoju choréb
atopowych (15,17).

Zmiana klimatu wiaze si¢ réwniez ze wzrostem
ilosci gazow cieplarnianych, w tym dwutlenku wegla,
ktorego obecno$¢ powoduje wzmozony wzrost roslin,
takich jak ambrozja, ktore wytwarzajg duze ilosci pyt-
kéw. Duza liczba burz sprzyja takze wzrostowi stezenia
ziaren kurzu, ktére pekajac uwalniaja duze ilosci aler-
genow (18). Sa one przyczyng kontaktowego zapalenia
skory, ktore objawia si¢ obrzgkiem, zaczerwienieniem,
obecnos$cig pecherzy i swedzeniem (19). Rosnace tem-
peratury zwigkszaja rowniez obcigzenie pytkami i wy-
dtuzaja sezony pylenia, co moze zaostrza¢ choroby aler-
giczne (20).

Kolejnym elementem odnotowanym w zmianach
klimatycznych jest wzrost promieniowania UV, ktore
oprocz negatywnego wpltywu na skore, moze réwniez
pozytywnie wpltywac na przebieg chorob alergicznych
poprzez dziatanie immunosupresyjne. Potwierdza to
fakt, iz wigksza liczbe zaostrzen AZS odnotowuje si¢
w miesigcach zimowych w poréwnaniu do miesigcy
letnich. Zauwazono réwniez, ze najmnigjszy S$wiad
i lepsza jakos$¢ zycia odnotowano w klimacie subtropi-
kalnym, tj. w wyzszej temperaturze i wilgotnosci (20).

Reakcje fotoalergiczne sg réwniez bardziej po-
wszechne przy zwigkszonej ekspozycji na stonce.
Obejmujg one dziatanie alergenu, takiego jak lek fo-
touczulajacy, ktory moze wywota¢ reakcje skorng po
ekspozycji na stonce. Skutkuje to powstawaniem gru-
dek wysickowych lub zmian o charakterze wyprysku
kontaktowego (21).

NOWOTWORY SKORY

Promieniowanie UV ma duzy wplyw na ludz-
kie zdrowie, przy czym najbardziej narazone sa oczy
1 skora. Z jednej strony jest ono niezbedne do produk-
cji witaminy D, ktérej niedobdr prowadzi do krzywicy,
zmigkczenia kosci lub osteoporozy (22). Jednak po-
przez znaczne zmniejszenie ozonu i zwickszenie ilosci
aerozoli w atmosferze, a takze wylesianie 1 niszczenie
srodowiska, ilo$¢ promieniowania UV docierajacego
do Ziemi wzrasta, co moze powodowaé fotostarzenie,
oparzenia i raka. Jest to szczeg6lnie zauwazalne w mie-
sigcach letnich i w godzinach potudniowych, kiedy in-
tensywnos¢ promieniowania jest najwyzsza (7,23,24).

Promieniowanie UV mozna podzieli¢ na trzy rodza-
je: UVA, UVB i1 UVC. Promieniowanie UVA dociera
do Ziemi w najwickszym stopniu, wnikajac najglebiej
w skore. Prowadzi do produkcji reaktywnych form tlenu,
ktére moga stymulowac kancerogenezg. Promieniowa-
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main cause of these changes. As an example, the albino
community in Malawi is increasingly suffering from
skin cancer due to the increased amount of UV radiation
reaching the Earth. Moreover, as they have limited
access to sunscreens, they are unable to effectively
protect themselves against it. It is estimated that 70% of
them will not live to the age of 30 due to death from skin
cancer (24). It should be mentioned that global warming
also affects human behavior. Studies show that as
temperatures rise, people spend more time outdoors and
the incidence of skin burns even doubles. In opposition
to this theory is the situation when temperatures reach
over 27°C, when people seek shelter in the shade and
reduce their exposure to solar radiation (7).

The most common skin cancer is basal cell
carcinoma (BCC), then squamous cell carcinoma
(SCC). They account for about 90% of skin cancer cases.
The remaining 10% is the most malignant — melanoma
(7). Melanoma can metastasize at an early stage. Its
diagnosis is not always clear, so, it is worth excising the
suspicious lesion and performing a histopathological
examination (25). Early detection is important because
it provides a good therapeutic outcome (26).

The mechanism for the effect of UV radiation on the
skin is to damage the skin, which becomes thickened
and cell proliferation and increased divisions occur,
which can eventually lead to burns or skin cancer.
The greatest link between UV radiation and skin
cancer is seen in squamous cell carcinoma. It occurs
almost exclusively on exposed parts of the body and is
noticeably more common in sunnier areas of the earth.
An association with UV radiation has also been noted
for the other two cancers, but it is not as pronounced.
The Scandinavian countries, for example, have a higher
incidence of melanoma than the Mediterranean
countries, showing that other factors such as ethnicity
or habits greatly influence incidence (7).

INFECTIOUS DISEASES

An increase in temperature and humidity promotes
easier colonization of bacteria in humans. This
includes both gram negative and positive bacteria,
which cause numerous skin lesions, as well as soft
tissue infections. Bacteria of the genus Staphylococcus
and Streptococcus, more specifically S. aureus and
S. pyogenes, are cited as the main causes (2). Fungal
diseases of the skin, hair or nails are also more
common. They are caused by various species including
Trychophyton, Microsporum and Epidermophyton.
They can take the form of ring-shaped lesions with
raised scaly edges or arched lesions with pustules.
The increase in the incidence of these diseases is also
closely related to population movement, especially
from circumpolar regions, and extreme weather
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nie UVB dociera do Ziemi w mniejszym stopniu i jest
zatrzymywane w warstwie rogowej naskorka, ale wyka-
zuje dzialanie mutagenne poprzez uszkadzanie wigzan.
Promieniowanie UVC prawie nie dociera do Ziemi, wigc
jego wptyw na organizm ludzki jest znikomy (23).

W 2023 r. w Wielkiej Brytanii odnotowano rekor-
dowg liczbe przypadkow raka skory, a liczba ta ma ulec
podwojeniu w ciggu najblizszych 20 lat. Zmiana klima-
tu jest uwazana za gtéwna przyczyne tych zmian. Przy-
ktadowo spotecznos¢ albinoséw w Malawi coraz czg-
Sciej cierpi na raka skory z powodu zwiekszonej ilosci
promieniowania UV docierajacego do Ziemi. Co wiecej
majg oni ograniczony dostep do filtrow przeciwstonecz-
nych, przez co nie sa w stanie skutecznie si¢ przed nim
chroni¢. Szacuje si¢, ze 70% z nich nie dozyje wieku 30
lat w powodu $mierci w wyniku raka skory (24). Nale-
zy wspomnie¢, ze globalne ocieplenie wptywa rowniez
na ludzkie zachowanie. Badania pokazuja, ze wraz ze
wzrostem temperatury ludzie spedzaja wigcej czasu na
Swiezym powietrzu, a czgsto$¢ wystepowania oparzen
skory wzrasta nawet dwukrotnie. W opozycji do tej teo-
rii stoi sytuacja, w ktorej temperatury osiggajac ponad
27°C, sktaniajg ludzi do szukania schronienia w cieniu
i tym samym zmniejszaja swoja ekspozycje na promie-
niowanie stoneczne (7).

Najczestszym rakiem skory jest rak podstawno-
komorkowy (BCC), nastepnie rak ptaskonabtonkowy
(SCC). Stanowia one okoto 90% przypadkow raka sko-
ry. Pozostale 10% to najbardziej zto$liwy nowotwor —
czerniak (7). Melanoma moze dawac przerzuty na wcze-
snym etapie. Jego diagnoza nie zawsze jest jasna, dlate-
go warto wycia¢ podejrzang zmiane¢ i wykona¢ badanie
histopatologiczne (25). Wczesne wykrycie jest wazne,
poniewaz zapewnia dobre wyniki terapeutyczne (26).

Mechanizm dziatania promieniowania UV na skorg
polega na jej uszkodzeniu, przez co staje si¢ pogrubio-
na, a takze prowadzi do zwigkszonej proliferacji komo-
rek, co ostatecznie moze prowadzi¢ do rozwoju oparzen
lub raka skory. Najwigkszy zwigzek migdzy promie-
niowaniem UV a rakiem skory obserwuje si¢ w przy-
padku raka ptaskonabtonkowego. Wystepuje on prawie
wylacznie na odstonietych czesciach ciata i jest zauwa-
zalnie bardziej powszechny w silniej nastonecznionych
obszarach Ziemi. Zwigzek z promieniowaniem UV
odnotowano rowniez w przypadku pozostatych dwoch
nowotworow, ale nie jest on tak wyrazny. Przyktadowo,
kraje skandynawskie majg wyzszg zachorowalno$¢ na
czerniaka niz kraje $rodziemnomorskie, co pokazuje,
ze inne czynniki, takie jak pochodzenie etniczne lub
nawyki, maja duzy wptyw na zachorowalnosc (7).

CHOROBY ZAKAZNE

Wzrost temperatury i wilgotnosci sprzyja latwiej-
szej kolonizacji bakterii u ludzi. Dotyczy to zaréwno
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events such as hurricanes and floods, which can cause
water contamination and an increase in pathogenic
pathogens, often resistant to antibiotics (2,8).

The increase in infectious diseases is also
influenced by the vectors that transmit them. These
include ticks (5). The most common disease caused by
them is borreliosis, otherwise known as Lyme disease,
which often manifests itself on the skin. Erythema
migrans is a red skin lesion expanding peripherally,
with a translucent central area with a diameter of
min. 5 cm. It may itch and rarely hurts. It should be
differentiated from the reaction after a tick bite, which
is usually about 1-2 cm in diameter and gradually
decreases in size. Another cutaneous manifestation
of Lyme disease can be borrelial lymphocytoma,
which usually localizes on the earlobe, scrotum or
nipple and takes the form of a bluish red infiltrate that
persists for a long time. Treatment involves the use of
antibiotics: amoxicillin or doxycycline, primarily to
limit the spread of bacteria through the body and the
development of late forms of the disease (27).

OTHER SKIN MANIFESTATIONS

In Europe, the spread of the venomous spider — the
armored spider mite (Cheiracanthium punctorium) —
has been observed for some years, and initially present
in the southern part, it has begun to shuffle towards
the north. Climate warming is cited as the cause, but
also the increase in popularity of tourism and travel.
Symptoms of an arachnid bite mainly include reddening
of the skin, moderate pain and swelling. The course is
mild in most patients, but there are some reports of skin
necrosis. Although the spider bite, for the time being,
does not pose much of a threat, it is important to keep
in mind that as the climate changes, more dangerous
insects may emerge, resulting in lesions (28).

Another important process that occurs as a result of
overexposure to light is photoaging, which turns out to
be a process quite different from chronological aging.
The most important changes are collagen degeneration,
solar elastosis and the formation of a clumped mass of
elastic fibers. The first changes occur around the 2nd or
3rd decade of life. With age, more wrinkles, lentigines
spots or telangiectasias also develop (21).

Climate change has also led to an increase in
dermatitis caused by cercariae called swimmer’s
pruritus, as well as an increase in jellyfish populations
in the oceans (3).

PREVENTING CLIMATE CHANGE AND ITS
CONSEQUENCES

Reducing global warming, which is the biggest
problem of climate change, is possible mainly by

bakterii Gram-ujemnych, jak i Gram-dodatnich, kto-
re powoduja liczne zmiany skorne, a takze infekcje
tkanek migkkich. Bakterie z rodzaju Staphylococcus
i Streptococcus, a doktadniej S. aureus 1 S. pyogenes,
sg wymieniane jako glowne przyczyny (2). Choroby
grzybicze skory, wlosow lub paznokci sa rowniez bar-
dziej powszechne. Sg one wywotywane przez rozne
gatunki, w tym Trychophyton, Microsporum i Epider-
mophyton. Moga przybiera¢ forme¢ zmian w ksztalcie
pierscienia z uniesionymi tuszczacymi si¢ krawedzia-
mi lub tukowatych zmian z krostami. Wzrost czestosci
wystepowania tych chordb jest rowniez $cisle zwigzany
z przemieszczaniem si¢ ludnosci, zwlaszcza z regionow
okotobiegunowych oraz ekstremalnymi zjawiskami
pogodowymi, takimi jak huragany i powodzie, ktore
moga powodowac zanieczyszczenie wody i wzrost pa-
togendéw chorobotwdrczych, czesto opornych na anty-
biotyki (2,8).

Na wzrost choréb zakaznych wptywaja roéwniez
wektory, ktore je przenosza. Nalezg do nich kleszcze (5).
Najczestsza chorobg przez nie wywotywang jest borelio-
za, inaczej zwana chorobg z Lyme, ktdra czgsto objawia
si¢ na skérze. Rumien wedrujacy to czerwona zmiana
skorna rozszerzajaca si¢ obwodowo, z polprzezroczy-
stym obszarem centralnym o $rednicy min. 5 cm. Moze
swedzie¢ i rzadko boli. Nalezy go odrézni¢ od reakcji
po ukaszeniu przez kleszcza, ktora ma zwykle srednice
okoto 1-2 cm i stopniowo si¢ zmniejsza. Innym skornym
objawem boreliozy moze by¢ pseudochtoniak limfocy-
towy, ktory zwykle lokalizuje si¢ na ptatku ucha, mosz-
nie lub brodawce sutkowej 1 przyjmuje posta¢ niebie-
skawo-czerwonego nacieku, ktory utrzymuje si¢ przez
dtugi czas. Leczenie polega na stosowaniu antybioty-
kow: amoksycyliny lub doksycykliny, przede wszystkim
w celu ograniczenia rozprzestrzeniania si¢ bakterii po
organizmie i rozwoju poznych postaci choroby (27).

INNE MANIFESTACJE SKORNE

W Europie rozprzestrzenianie si¢ jadowitego paja-
ka — kolczaka zbrojnego (Cheiracanthium punctorium)
obserwuje si¢ od kilku lat. Poczatkowo obecny w potu-
dniowej czgsci, zaczat przesuwac si¢ w kierunku pot-
nocnym. Jako przyczyne podaje si¢ ocieplenie klima-
tu, ale takze wzrost popularnosci turystyki i podrézy.
Objawy ukaszenia przez pajeczaka obejmujg glownie
zaczerwienienie skory, umiarkowany bol i obrzgk.
U wiekszos$ci pacjentdw przebieg jest tagodny, ale ist-
nieja doniesienia o martwicy skory. Chociaz ukaszenie
pajaka, na chwile obecng, nie stanowi wigkszego za-
grozenia, nalezy pamigtaé, ze wraz ze zmianami kli-
matycznymi mogg pojawiac si¢ bardziej niebezpieczne
owady, powodujgce inne zmiany chorobowe (28).

Innym waznym procesem zachodzagcym w wyni-
ku nadmiernej ekspozycji na §wiatlo jest fotostarzenie,
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changing energy sources to renewable ones, which will
enable the reduction of greenhouse gas emissions. The
European Union is projected to become the world’s
most low-carbon economy by 2050. Flood prevention
devices and a system to protect forests from fires are
also to be developed in Poland (29).

The preventive method of skin cancer is primarily
sun protection. It is recommended to avoid exposure to
the midday sun, use protective clothing and sunscreen.
Frequent checks of skin lesions with a dermatologist,
preferably about once a year, are also important. All
of these methods can reduce the risk of skin cancer by
about 80% (30).

Various types of repellents are used to protect
against diseases transmitted by vectors such as ticks
and mosquitoes, as well as appropriate clothing to
protect against bites (31).

SUMMARY

Climate change is clearly affecting human health.
There are more frequent cardiovascular incidents,
respiratory, immune and mental diseases. A significant
increase in skin diseases has also been noted, including
the most dangerous skin cancers, but also allergic or
infectious diseases (5,7). There are claims that climate
change poses the greatest threat to the population in
this century. All this leads to the conclusion that it is
necessary to develop effective strategies to counter
these changes. International action to improve and
mitigate climate change globally is very important
here, as well as the use of methods of personal
protection against the harmful effects of external
agents on human skin (1,28).
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ktore okazuje si¢ by¢ procesem zupetnie odmiennym
od starzenia chronologicznego. Najwazniejsze zmiany
to degeneracja kolagenu, elastoza stoneczna i tworzenie
si¢ zbitej masy wiokien elastycznych. Pierwsze zmiany
pojawiajg si¢ okoto 2. lub 3. dekady zycia. Z wiekiem
pojawia si¢ rowniez wiecej zmarszczek, plam soczewi-
cowatych lub teleangiektaz;ji (21)

Zmiany klimatyczne doprowadzity réwniez do
wzrostu zapalenia skory wywotanego przez cerkarie,
zwanego swiadem plywaka, a takze do wzrostu popu-
lacji meduz w oceanach (3).

ZAPOBIEGANIE ZMIANOM KLIMATU I ICH
KONSEKWENCJOM

Ograniczenie globalnego ocieplenia, ktore jest naj-
wiekszym problemem zwigzanym ze zmianami klima-
tu, jest mozliwe glownie poprzez zmiang zrodet energii
na odnawialne, co pozwoli na redukcj¢ emisji gazow
cieplarnianych. Przewiduje si¢, ze do 2050 r. Unia Euro-
pejska stanie si¢ najbardziej niskoemisyjng gospodarka
na $wiecie. W Polsce maja rowniez powstac urzadzenia
przeciwpowodziowe oraz system ochrony lasow przed
pozarami (29).

Metodg profilaktyki raka skory jest przede wszyst-
kim ochrona przeciwstoneczna. Zaleca si¢ unikanie
ekspozycji na stonce w godzinach potudniowych, sto-
sowanie odziezy ochronnej i kreméw z filtrem. Wazne
sg rowniez czgste kontrole zmian skornych u dermato-
loga, najlepiej raz w roku. Wszystkie te metody moga
zmniejszy¢ ryzyko zachorowania na raka skory o okoto
80% (30).

W celu ochrony przed chorobami przenoszonymi
przez wektory, takimi jak kleszcze i komary, stosuje si¢
roéznego rodzaju repelenty, a takze odpowiednig odziez
chronigca przed ukaszeniami (31).

PODSUMOWANIE

Zmiany klimatu maja wyrazny wplyw na ludzkie
zdrowie. Cze$ciej wystepujg incydenty sercowo-naczy-
niowe, choroby uktadu oddechowego, immunologicz-
nego i psychicznego. Odnotowano réwniez znaczny
wzrost chorob skory, w tym najgrozniejszych nowotwo-
row skory, ale takze chorob alergicznych i zakaznych
(5,7). Istniejg twierdzenia, ze zmiany klimatyczne sta-
nowig najwicksze zagrozenie dla populacji w tym stu-
leciu. Wszystko to prowadzi do wniosku, ze konieczne
jest opracowanie skutecznych strategii przeciwdziala-
nia tym zmianom. Bardzo wazne sg tu migdzynaro-
dowe dzialania na rzecz poprawy i tagodzenia zmian
klimatycznych w skali globalnej, a takze stosowanie
metod ochrony osobistej przed szkodliwym wptywem
czynnikow zewnetrznych na skorg cztowieka (1,28).
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ABSTRACT

INTRODUCTION. Limited health literacy among adults contributes to poor health outcomes. Low health and
oral health literacy (OHL) are particularly more visible among rural population of developing countries.
PURPOSE. The present study was done to assess OHL among patients attending community dental outreach
program in Punjab, India.

MATERIALS AND METHODS. A cross-sectional study was conducted on 652 patients who attended
community dental outreach programs organized by the institute on regular basis. A self-constructed questionnaire
(divided into Section A and Section B) written in English and Punjabi language was given to each subject. OHL
was graded on a 15-point Likert scale and was assessed as low, medium and high on the basis of sum of total
responses. Statistical analysis was done using SPSS-21 statistical package. ANOVA and Student t-test were used
to do comparisons between different groups.

RESULTS. 52.4% of the study subjects had low OHL scores and only 19.3% of subjects had high scores.
Dental terms like ‘mouth-guard’, ‘abrasion’ and ‘abscess’ were known to only 20.4%, 37.4% and 32.5% of the
subjects respectively. Mean OHL score revealed a significant association with the occupation (p=0.035) of study
subjects. Only 45.2% of study subjects were ‘interested in seeking more information on oral health’ and it was
significantly associated with educational qualification of study subjects.

CONCLUSION. More than half of the subjects had low OHL scores. There is an urgent need to address this
problem, especially among the rural population by taking appropriate measures by the government so that their
health literacy level can be raised.

Keywords: oral health, knowledge, literacy, education, India

INTRODUCTION

Oral health is considered as an integral part
of a person’s overall health and well-being. Poor
oral health due to some oral disease can result in
toothache, fair/poor self-rated oral health, discomfort
with appearance and food avoidance which can also
have a significant impact on general health (1). Oral
Health Literacy (OHL) is defined as “the degree
to which individuals have the capacity to obtain,
process, and understand basic oral health information
and services needed to make any appropriate health

decisions” (2). Knowledge of oral health is considered
to be a prerequisite for any health related behaviour.
Increasing OHL of public can play a major role in in
reducing two of the most prevalent dental diseases —
dental caries and periodontal disease (3).

OHL has gained prominence in the dental
literature and dental curriculum in the past few years.
Individuals having limited OHL are at a higher risk for
oral diseases and the problems related to those diseases
(4). People who possess adequate literacy skills may
also sometimes it difficult to comprehend oral health
information. Lower literacy has been related to

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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problems with the use of preventive dental services,
delayed diagnoses of dental or medical conditions,
poor self-management skills, increased mortality
risks, poor dental health outcomes, and higher cost of
dental treatment (5). Missed dental appointments are
more commonly noticed in people having poor oral
health literacy (6).

More than 70% of Indian population resides in
rural areas. Due to unequal distribution of dental
health professionals in urban and rural areas in India,
numerous challenges are encountered while delivering
oral health services to the needy (rural) population
(7). Therefore, majority of people residing in rural
parts of India have low level of oral health awareness
and practice as compared to urban populace (8). Due
to this, impending dental problems multiply later
on and affect the overall health. Carefully executed
community dental outreach programs involving oral
health education can positively change this vulnerable
population’s oral health behavior (9). Dental
professionals (public health dentists) can be of great
help to individuals with low oral or general health
literacy, thus empowering them to achieve optimum
oral health care. Community outreach programs play
a vital role in bridging the gap between oral health
and other health issues and provide us a clear picture
of oral health needs of people residing in rural areas.
Although, few studies (10,11) have been conducted to
assess OHL of patients in the recent past but studies
assessing OHL of rural population especially through
community outreach programs are still lacking.
Therefore, the aim of this particular study was to assess
oral health literacy of patients attending community
dental outreach programs organized by the institute
especially in rural areas of Punjab, India.

MATERIALS AND METHOD

Ethical clearance. Ethical clearance to conduct
the present study was obtained from the Institutional
Ethics Committee before starting the study.
Participation in the study was voluntary and subjects
were fully informed about the purpose of the study.
Subjects were also assured of data confidentiality and
it will only be used for research purposes. Informed
consent was obtained from those study subjects who
were willing to participate.

Study population and study sample. A descriptive
cross-sectional study was conducted among patients
who attended community dental outreach programs
(dental camps) organized on weekly basis (two per
week) by the institution. Outreach programs are
conducted in villages situated within a distance of 15-
20 kms from the institution. Free dental check-up and
basic dental treatment (restorations, scaling, simple

extractions) are provided to the patients inside the
mobile dental van. The following formula was used to
calculate the required sample size:

2 2
2%, n %S

n= d2

where, Z is the standard normal score with 95%
confidence interval (CI) (0=0.05), s is the standard
deviation of the variable, and d is maximum acceptable
error. After applying the formula, 652 subjects
constituted the final sample size. A total of eight
outreach programs were conducted over a period of two
months in four villages till the required sample size was
reached. Non-responders were excluded from the study.

Questionnaire/Research Instrument. A self-
designed close-ended questionnaire written in English
and Punjabi (local or native language) was constructed
specifically for the study. The content of the
questionnaire was verified by oral health specialists
and experts in oral hygiene (Periodontists and Public
Health Dentists) and it was pre-tested for validity and
reliability. The reliability of the questionnaire was
good (Cronbach’s coefficient 0.84). The subjects who
gave consent were made fill the questionnaire while
they were undergoing dental check-up. During this
time, one of the investigators made sure that concerned
subjects fully understood the questions.

The questionnaire was split into two sections:
Section A —which collected socio-demographic details
of the subjects (age, gender, occupation, education
etc.), and section B which comprised of 15 questions
assessing oral health literacy. The oral health literacy
questions assessed the degree of subjects’ oro-dental
knowledge. The terms or sentences for measuring oral
health literacy were collected from a sample of oral
health educational brochures or pamphlets and written
materials provided to dental patients and from a list
of terms commonly encountered in dental settings
(12). These involved a wide range of dental topics
like preventive dental procedures, dental hygiene,
knowledge regarding primary and permanent teeth,
harmful effects of smoking and chewing tobacco, etc.
Two sentences (statements) were also added separately
in the questionnaire (yes or no) regarding subjects’
view on oral health.

Measurement of OHL. Total OHL score was
calculated on the basis of each subject’s response.
Each positive response was awarded a score of ‘1” and
score of ‘0’ was awarded to each negative response.
The total score was calculated by adding the sum
of all responses (from 1 to 15), on a Likert Scale.
Categorization of final OHL score was done at three
levels: low (0-5), medium (6-10) and high (11-15).

Statistical Analysis. All the data were entered
into Microsoft excel spreadsheet. Categorical
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measurements were done using number and
percentages. Results were statistically analyzed
using SPSS package version 21.0 (SPSS, Chicago, IL,
USA). Analysis of Variance test (ANOVA) was and
Student’s t-test were used to find significance between
different groups (two or more than two groups). The
significance level was set at <0.05.

term ‘primary and permanent teeth’. Almost half of
the subjects (50.4%) knew the term ‘dental plaque’. On
the contrary, very few subjects were familiar with the
terms like ‘mouth-guard’ (20.4%), ‘abrasion’ (37.4%)
and ‘abscess’ (32.5%). Only 20.2% of the subjects knew

Tablel. Distribution of study subjects according to socio-
demographic characteristics

RESULTS Socio-demographic Percentage
- Number
X . characteristic (%)
Demographic profile of subjects. A total of 652
: . . 31-40 122 18.7
adult patients were included in the present study. Age
Socio-demographic profile of the subjects is mentioned (in years) 41-50 278 42.6
in Table 1. Majority of the subjects were in the age- 51-60 and above 252 38.6
group of 41-50 years (42.6%) and a vast majority of Male 382 58.5
. . . . Gender
subjects were males (58.5%). Educational qualification Female 270 61.5
distribution showed that 292 (44.7%) subjects had Primary School 164 25.1
completed high school education. Occupational profile High School 202 i
of subjects showed that 43.8% were self-employed and Education (Class 12%) .
15.6% were doing government jobs (Table 1). ‘ Graduate &
Response to OHL questionnaire. Subjects’ above 196 30.2
Ilesponsde . towgrds 1OHL quﬁstionnaire (terms) ii“ Unemployed 0 R
ep.lcte in Figure 1. More than seventy percent o . Self-employed 286 438
subjects were knowledgeable about terms such as | Occupation Private ob = 3
‘dental caries’ (70.2%) and ‘complete denture’ (75.2%). fvate Job .
A vast majority of subjects (88.2%) were aware of the Government job 102 15.6
Dental Specialist A -0
Abscess T :: 5
Root Canal Treatment (RCT) A 0.5
Dental pulp R 5.2
Abrasion A - .
@ Mouthguard D 20.4
2 oral Mouthwash [ 501
£
S Primaryand Perm. Teeth (Y : -
|—
s Dental Prophylaxis T -0 2
c
a Gingivitis T s
Complete denture Y 75.2
calcwlus Y - .
crown Y ;- ¢
Dental Plaque A o«
Dental Caries [ 0.2

0 10

20 30 40 50 60 70 80 90

Percentage of subjects

Figure 1. Response of the subjects towards the OHL questionnaire. Percentages of participants who knew the individual terms.

410



Ridhi Aggarwal, Ramandeep Singh Gambhir, Ravinder Singh, Mandeep Kumar, Deepak Bala, Rashmi Verma

about ‘dental specialist’. Regarding the statement: ‘oral
health is as important as systemic health’, 58.7% of the
subjects gave an affirmative response (yes). However,
less than half of the subjects (45.2%) were ‘interested
in seeking more information on oral health’ (Figure
2). Influence of subjects’ education on responses
regarding above two statements on oral health was also
done. Subjects who were more educated showed more

Table 2. OHL score of study subjects on the basis of Likert
scale

OHL Score N;lﬁzecrt:f z‘;g?;t:cgt: 95% CI
Low 342 524 | 42.26-52.64
Medium 184 283 31.43-44.14
High 126 193 24.2330.14
Total 652 100

Table 3. Mean OHL scores of subjects according to different
socio-demographic variables

Socio-
-demographic OHL score
profile P-value
Age (in tandar
yizr(s) Mean Sevi:tio(il
31-40 8.23 3.45
41-50 7.14 2.16
51-60 and F=2.245
7.23 2.46 P=0.062
above
Total 7.53 3.14
Gender
Male 8.56 2.34 F=2.443
Female 7.87 4.23 P=0.075
Total 8.21 2.12
Education level
Tlli g}hass 6.88 1.46
Fﬁ%ﬁf_flz?fs 7.34 2.14 l;: é:g;‘f
Gr?&fff &1 936 245
Total 7.92 3.56
Occupation
Unemployed 6.78 3.28
Self- 8.55 2.13
employed F=2.168
Private job 8.56 2.67 P=0.035*
GOVGJE;mem 9.23 4.65
Total 8.28 3.54

P<0.05 (statistically significant), tests used: Student-t test,
ANOVA

Percentage of subjects
w
]

Interested in seeking more
information on oral health

Questions

Oral health is asimporant as
systemic health

HYes HNo

Figure 2. Subjects’ response regarding two statements on
oral health

‘interest in seeking additional information on oral
health’ as compared to less educated ones (p=0.035).

Oral health literacy level. Among the study
subjects, 52.4% showed low literacy scores, 28.3% had
amedium score and 19.3% exhibited high literacy score
(Table 2). Mean oral health literacy scores according to
different socio-demographic profiles are summarized
in Table 3. Mean oral health literacy scores revealed
a significant association with occupation (p=0.035)
of study subjects whereas there was no significant
difference in case of age, gender and educational
qualification (p>0.05).

DISCUSSION

Scientific research in the medical field has
emphasized this constantly: health starts from the
mouth. Oral health is considered as an integral part of
general health and plays a vital role in the diagnosis
and treatment of many systemic diseases and it is
not limited to maintaining tooth health (13). OHL is
a key factor for addressing inequalities in oral health
and promoting better health outcomes, including
those related to periodontal health and dental caries
(14). Moreover, literacy level also has a considerable
influence on regularity on the part of patients seeking
dental treatment.

Oral diseases in India, a developing country
with a population of more than one billion, pose
a considerable public health burden. Health literacy
emerges one of the major key issues among other
factors (cultural, financial etc.) for extensive spread
of preventable oral disease in the country. According
to the official government reports and recent census,
India’s literacy rate stands at 74.04% with some states
like Kerala and Mizoram having rates significantly
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higher than the national average (15). However, when
it comes to health literacy, nine out of ten individuals
lack health literacy which directly impacts OHL (16).

The present study was conducted on a rural based
population through community outreach programs.
Neglect of oral health is noticed among such population
groups as they do not prefer regular visits to a dentist
and focus mainly on pain relief and emergency dental
treatment (17). This is evident as more than half of the
study subjects reported with low OHL scores. This
could undermine their perspective towards oral health
care and consequently lead to poor utilization of dental
services.

Results of the present study report that very few
subjects knew about common dental terminology
like ‘mouth-guard’, ‘abrasion’, ‘abscess’, ‘dental
prophylaxis’ etc. This finding indicates that people
residing in rural areas are not literate enough to fully
understand written oral health information (brochures,
pamphlets) and this can act as barrier in identification
of their oral health needs. However, contrary findings
were observed in some other study conducted
elsewhere among rural adults (18).

OHL level was significantly related to occupational
profile of study subjects in the present study with
subjects engaged in government jobs revealing higher
mean OHL scores. This could be due to the reason
that many government jobs require a minimum high
school diploma or graduation as a basic qualification,
consequently more knowledge and awareness regarding
health issues. Contradictory findings were reported by
a study conducted among rural adults in some other
part of India (19). Mean OHL scores of male subjects
was slightly higher as compared to female subjects
but there was no such significant difference between
the two groups (p=0.075) which is in congruence with
some other studies conducted in India and Pakistan
(20, 21). This shows that male subjects gave more
preference to oral health and hygiene as compared to
female subjects.

A noteworthy finding in our study was the need
for seeking more information on oral health which
was indicated by less than half of the study subjects,
even though only 19.2% of the subjects had high OHL
scores. This emphasizes the need for targeted oral
health education programs among these populations
to improve oral health outcomes (22). Also, dental
professionals need to understand the beliefs, values,
cultural mores and traditions of these people so that
effective communication can take place.

Several tools are mentioned in the literature that
are widely used to measure oral health literacy (23).
These may not be directly applicable to Punjabi
speaking subjects as they are prepared for subjects
who are literate in English. Moreover, some of these

412

tools have been widely criticised for providing only
an approximate measure of OHL based mainly on
word recognition. For this reason, the present study
designed a questionnaire (glossary of terms verified
by experts) both in English and Punjabi language so
that subjects can easily understand it. The subjects
were asked if they knew the ‘dental terminology’ and
also the meaning of it. The instrument used in the
study provides estimates of OHL, however it does not
measure all domains of health literacy. Even though,
the reliability of the questionnaire (made in local or
vernacular language) was good, the self-reported
nature may contribute some bias. Nevertheless, this
study provides an insight into the OHL levels among
this Indian rural populace.

CONCLUSION AND RECOMMENDATIONS

It can be concluded from the study that OHL of
more than half of the study subjects was low. Very
few subjects knew about commonly used dental
terminology. Occupation of the study subjects had
an important bearing on the OHL scores. There is an
urgent need for comprehensive dental awareness and
education programs especially among the rural masses.
Low OHL can be improved with the use of plain
language which is a key part of clear communication
(24). Using plain language facilitates accessible health
communication to become the norm, rather than the
exception, in the field of medicine and dentistry. Health
professionals need to identify those individuals who
have difficulty understanding and assessing oral health
information and should take appropriate measures to
address their oral health needs. Moreover, as there is
scarcity of dental health professionals in rural parts of
India, regular community outreach programs are vital
for improving OHL of these people.
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ANALIZA ZRODEL 1 PREZENTACJA WYBRANEJ IKONOGRAFII
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ABSTRACT

This paper presents the history of X-ray wagons whose service contributed to improving the diagnosis of
pulmonary tuberculosis. The main aim of the paper is to analyse the surviving sources and present a contributory
study that will draw the attention of researchers to the role of X-ray wagons in post-war Poland. The paper uses
selected press titles, documents and witness accounts. The article is supplemented by a rich iconography found
during a research in the State Archive in Wroctaw (Archiwum Panstwowe we Wroctawiu) and in the press.
Due to the research, it has been possible to reconstruct — at least partially — the appearance, equipment and
operation of X-ray wagons in post-war Poland. The study carried out in this article paves the way for further,
more extensive studies.

Key words: X-ray wagon, tuberculosis, roentgen, photofluorography, Poland
STRESZCZENIE

Artykut prezentuje histori¢ wagonow rentgenowskich, ktorych stuzba przyczynita si¢ do polepszenia diagno-
styki gruzlicy ptuc. Gtéwnym celem pracy jest analiza zachowanych zrodet 1 przedstawienie przyczynkowego
opracowania, ktére zwroci uwage badaczy na role wagonoéw rentgenowskich w powojennej Polsce. W pracy
wykorzystano wybrane tytuty prasowe, dokumenty oraz relacje $wiadkow. Artykut uzupeinia bogata ikono-
grafia odnaleziona w czasie kwerendy w Archiwum Panstwowym we Wroclawiu oraz w prasie. Dzigki bada-
niom udato si¢ — cho¢ czgsciowo — zrekonstruowac wyglad, wyposazenie i dziatanie wagonow rentgenowskich
w powojennej Polsce. Badania przeprowadzone w niniejszym artykule otwieraja drogg do dalszych, bardziej
obszernych studiow.

Stowa kluczowe: wagon rentgenowski, gruzlica, rentgen, zdjecia matoobrazkowe, Polska

INTRODUCTION

The use of X-ray in the diagnosis of tuberculosis has
a tradition of more than 100 years, with increased use
of this method occurring from the 1930s to the 1960s
(D). At that time, this type of examination became
routine and was a part of diagnostic procedures. The
mid-twentieth century, on the other hand, marks the
process of mass X-ray examinations (2).

WSTEP

Stosowanie ~ promieniowania  rentgenowskiego
w rozpoznaniu gruzlicy ma ponad 100-letnig tradycje,
a wzmozone wykorzystywanie tej metody miato miejsce
od lat 30. do lat 60. XX w. (1). To wtasnie wowczas tego
typu badania staty si¢ rutynowe i zostaly wlaczone do
dziatan diagnostycznych. Na potowe XX w. przypada
natomiast proces masowych badan rentgenowskich (2).

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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These measures were taken because of the
increasing incidence of tuberculosis. In Poland,
the situation was especially dire and, as Elzbieta
Wieckowska rightly notes, basing her findings on
data published by the League of Nations — “before
the outbreak of the Second World War, Poland ranked
second out of 31 European countries in the terms of the
cases of tuberculosis [...]” (3).

The “Statistical Yearbook of Health Care 1945-
1967 presented the following data:

Opisywane dzialania podejmowane byly w zwigz-
ku z rosnaca liczbg zachorowan na gruzlice. W tym
czasie w Polsce sytuacja byla szczegélnie tragiczna,
a jak stusznie zauwaza Elzbieta Wigckowska, opiera-
jaca swoje ustalenia na danych opublikowanych przez
Lige Narodoéw — ,,przed wybuchem II wojny $wiatowej
na 31 panstw Europy Polska zajmowata drugie miejsce
pod wzgledem wystepowania gruzlicy [...]” (3).

W ,,Roczniku Statystycznym Ochrony Zdrowia
1945-1967” zaprezentowano nastepujace dane:

Number of tuberculosis patients of all types registered at tuberculosis clinics /
Years / Lata Liczba chorych na gruzlice wszystkich postaci, zarejestrowanych w poradniach
przeciwgruzliczych

1956 552 717
1957 630 588
1958 653 951
1959 682 090
1960 667 670
1961 689 907
1962 707 628
1963 713 156
1964 695 298
1965 603 382
1966 551 686
1967 490 084

Compiled from: (4)
Opracowano na podstawie: (4)

These data entries are not complete, as they
only report on the number of people registered at
tuberculosis clinics. Data entries for the first years
after war are also not included. According to estimates
by the Supreme Extraordinary Commissariat for
Combating Epidemics, the number of tuberculosis
cases between 1945 and 1948 was approximately 1 200
000 (3). This information can also be complemented
by the number of deaths from tuberculosis (all types),
which in 1949 was about 110 per 100 000 people (5).

As per data presented above, it is also possible to
see a downward trend in the incidence of tuberculosis,
which became apparent in the mid-1960s. This was
influenced by anumber of factors, although of particular
importance were the BCG vaccination, which became
compulsory in Poland, and the introduction of isoniazid
(INH) into ambulatory treatment (in 1952 as the drug
Rimifon) (5). As an aside, it is worth mentioning
that it was more effective than streptomycin (SM),
to which most Mycobacterium tuberculosis quickly
became resistant. Nevertheless, the containment of
the tuberculosis epidemic was one of the main goals,
pursued even long after the war. Many efforts were
made at the time, and one of them: diagnostic tests

Nie sa to dane peilne, bowiem informuja jedynie
o liczbie osob zarejestrowanych w poradniach prze-
ciwgruzliczych. Nie uwzgledniono takze danych dla
pierwszych lat powojennych. Wedlug szacunkow
Naczelnego Nadzwyczajnego Komisariatu do walki
z epidemiami w latach 1945-1948 liczba zachorowan
na gruzlice wynosita okoto 1 200 000 (3). Informa-
cje te mozna uzupetnic takze liczbg zgondéw z powodu
gruzlicy (wszystkich postaci), ktéra w 1949 r. wynosi-
fa okoto 110 na 100 000 0s6b (5).

W zaprezentowanych powyzej danych mozna do-
strzec takze trend spadkowy w zachorowalnosci na
gruzlice, ktory ujawnil si¢ w potowie lat 60. XX w.
Wptyneto na to wiele czynnikow, cho¢ szczegol-
nie istotne znaczenie miaty szczepienia BCG, ktore
w Polsce staty si¢ obowiazkowe od 1955 r., a takze
wprowadzenie [zoniazydu (INH) do leczenia ambula-
toryjnego (w 1952 r. jako lek Rimifon) (5). Na margi-
nesie warto dodac, ze sprawdzit si¢ on lepiej niz strep-
tomycyna (SM), na ktorg wigkszo$¢ pratkow gruzlicy
szybko si¢ uodpornita. Pomimo tego, zahamowanie
rozwoju epidemii gruzlicy byto jednym z glownych
celow, ktory realizowano jeszcze wiele lat po wojnie.
Podejmowano wowczas wiele dziatan, a jedno z nich —
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X-ray wagons in the fight against tuberculosis

Rentgenowskie wagony kolejowe w walce z gruzlica

carried out in mobile X-ray wagons, is the subject of
this paper.

MATERIALS AND METHODS

The aim of this article is to present the history
of X-ray wagons, their equipment and their role in
diagnosis of tuberculosis in the post-war Poland. So
far, research on this type of mobile diagnostic centres
has not attracted sufficient interest among researchers.
Although fragmentary information has appeared in
scientific studies, it was only in the form of a digression
made in the margins of other studies (6,7). It seems
reasonable, therefore, look at their history in more
detail.

The research was based on a study of archival
documents collected in the Central Archives of Modern
Records and, as a subsidiary measure, in the State
Archive in Wroctlaw. The latter was chosen because
preserves indexed iconographic material, which has
not yet been adequately presented in academic studies.
Research was also carried out the specialist journals —
the periodicals examined were: “Gruzlica”, “Biuletyn
Informacyjny Spotecznych Organizacji do Walki
z Gruzlica w Polsce”, “Walka z Gruzlicg. Czasopismo
spotecznych organizacji do walki z gruzlicg w Polsce”
and “Walka z Gruzlica i Chorobami Ptuc”. This
is because they were assumed to contain the most
information on the organisation and operation of the
X-ray wagons. Information was also collected from
various regional and national press titles, the analysis
of which was intended to show the social perception of
this form of diagnostics. Complementary information
was drawn from the testimonies of people who had
undergone examinations.

RESULTS AND DISCUSSION

Even before the outbreak of the Second World
War, there were calls in the Polish medical press for
the development of a network of tuberculosis clinics.
In 1938, in “Gazeta Lekarska”, Marcin Kacprzak
expressed that a network of clinics could be established
within a 7-10 km radius of each other. Although he
was aware of the abstract nature of his revelation and
the lack of financial resources, he argued that it was
highly justified (8). He saw a partial solution to this
problem in mobile sanitary units — readily used at the
time in many European countries as well as overseas,
e.g. in the United States (1,2). Also in Poland, “mobile
clinics” had their episode. In the mid-1930s, three
mobile tuberculosis clinics were established, operating
successively in Vilnius (Wilno-Troki district) (9),
Lviv Voivodeship and Warsaw district (8). Kacprzak
explicitly wrote that “in our conditions (Polish —

416

badania diagnostyczne przeprowadzone w ruchomych
wagonach rentgenowskich — jest tematem niniejszego
opracowania.

MATERIALY I METODY

Celem artykutu jest przedstawienie dziejow wa-
gonow rentgenowskich, ich wyposazenia, a takze roli
w zwalczaniu gruzlicy w realiach powojennej Polski.
Dotychczas badania nad tego typu ruchomymi ko-
lumnami nie cieszyly si¢ dostatecznym zainteresowa-
niem badaczy. Zdawkowe informacje pojawiaty sie co
prawda na tamach opracowan naukowych, ale jedynie
w formie dygresji poczynionej na marginesie innych
studiow (6,7). Zasadne wydaje si¢ zatem blizsze przyj-
rzenie si¢ ich historii.

Badania oparto na kwerendzie dokumentow archi-
walnych zgromadzonych w Archiwum Akt Nowych
oraz — pomocniczo — w Archiwum Panstwowym we
Wroctawiu. Druga ze wspomnianych placéwek wy-
brana zostata z uwagi na zgromadzony w niej zindek-
sowany materiat ikonograficzny, ktdry nie zostat do tej
pory nalezycie zaprezentowany w opracowaniach na-
ukowych. Dokonano takze kwerendy w prasie specja-
listycznej — przebadano periodyki: ,,Gruzlica”, ,,Biule-
tyn Informacyjny Spotecznych Organizacji do Walki
z Gruzlica w Polsce”, ,,Walka z Gruzlicg. Czasopismo
spotecznych organizacji do walki z gruzlicag w Polsce”
oraz ,,Walka z Gruzlicg i Chorobami Phuc”. Zatozo-
no bowiem, ze beda zawieraty najwiecej informacji
o organizacji i dzialaniu wagondéw rentgenowskich.
Informacji szukano takze w wybranych tytutach pra-
sowych o charakterze regionalnym i ogdlnopolskim,
ktorych analiza miata ukaza¢ spoteczny odbidr tej
formy diagnostyki. Uzupetniajaco siegnigto do relacji
0sob, ktore poddane byty badaniom.

WYNIKI I DYSKUSJA

Jeszcze przed wybuchem II wojny Swiatowej
w polskiej prasie medycznej podnoszono apele do-
tyczace rozwoju sieci placowek przeciwgruzliczych.
W 1938 r. na tamach ,Gazety Lekarskiej” Marcin
Kacprzak wyrazil nadziej¢ na rozwoj liczby poradni
lekarskich, ktére miaty znajdowac si¢ w promieniu
7-10 km od siebie. Pomimo, ze zdawat sobie sprawe
z abstrakcyjnos$ci tego zalozenia i braku srodkéw fi-
nansowych, przekonywat o jego duzej zasadnosci (8).
Czgséciowego rozwigzania tego problemu upatrywat
w ruchomych kolumnach sanitarnych — ch¢tnie wyko-
rzystywanych wowczas w wielu krajach europejskich
jak i za oceanem — np. w Stanach Zjednoczonych (1,2).
Takze w Polsce ,,ruchome kliniki” miaty swoj epizod.
W potlowie lat 30 XX w. powotano do zycia trzy ru-
chome poradnie przeciwgruzlicze, ktore operowaty
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author’s note) the creation of mobile clinics can
be confidently called a necessity’ (8). Undoubtedly,
these words were right, but given that Stanistaw
Hornung, who was responsible for the Lviv Mobile
Anti-Tuberculosis Unit, was forced to appeal to central
authorities and institutions (including the Ministry
of Social Welfare) for proper support (9), it was not
a sufficiently developed and funded project. Another,
much more important obstacle was the outbreak of the
Second World War and the German occupation.

In 1941, in Pruszkéw, took place the first
experimental installation of a camera for
photofluorography into a railway wagon, which can be
regarded as a pioneering project of this kind on Polish
territory. Two years later, in the same factory, another
attempt was made, thanks to this, two new wagons
were successfully put into service. Unfortunately, all
the prototypes mentioned above were destroyed during
Second World War (10). In the available studies on
the history of this factory, there is no information on
the construction of an X-ray wagon (11). It is therefore
unclear to what extent the Poles were involved in
the aforementioned project and to what extent the
Germans, who took over the management of the
railway factory after 1939, were involved. Given the
policy of the occupying forces, they were probably not
used to diagnose nor treat Poles.

After the Second World War, the issue of
tuberculosis continued to be a pressing problem, as
evidenced by the fact that about 1,5% of the entire state
budget was allocated to combat the disease (12). The
difficult situation was also related to the availability
of specialised equipment. In 1945, there were only 18
tuberculosis clinics in Poland, and 5% of citizens had
tuberculosis (of various types) (3). The issue became
a priority for the State, and by 1947 there were already
650 tuberculosis clinics in operation throughout Poland.
Unfortunately, only 143 were equipped with an X-ray
room, of which only 120 met the requirements (13). In
the midst of enormous problems that the health service
had to face, work began on the first post-war X-ray
wagons, which were put into service in December 1947.
These were two restored passenger wagons that had
been salvaged from the wartime conflagration despite
extensive damage. This difficult task was undertaken
by the Main Railway Factory in Poznan (14,15).

Thefirst X-raymobilediagnosticunit,commissioned
in 1947, consisted of two wagons: one was used for
examination and the other was used for living quarters
for the personnel. The first one consisted of a large
changing room, which occupied nearly half of the total
available space. Next to the changing room was the
X-ray machine, where examinations were performed.
The wagon also contained a darkroom, a heating
room and a power station. The second part of the unit

kolejno: na terenie Wilenszczyzny (powiatu wilen-
sko-trockiego) (9), wojewodztwa Iwowskiego oraz po-
wiatu warszawskiego (8). Kacprzak wprost pisal, ze
W naszych warunkach (polskich — przyp. aut.) two-
rzenie ruchomych poradni mozna $miato nazwac ko-
niecznoscia” (8). Niewatpliwie byly to stowa stuszne,
ale biorac pod uwagg, ze Stanistaw Hornung odpowie-
dzialny za Lwowska Ruchoma Kolumng¢ Przeciwgruz-
liczg zmuszony byl apelowa¢ do wladz centralnych
i instytucji (m. in. do Ministerstwa Opieki Spotecznej)
o udzielenie stosownego wsparcia (9) — nie byt to pro-
jekt dostatecznie rozwinigty i dofinansowany. Inna,
znacznie wazniejszg przeszkoda, byt wybuch I wojny
$wiatowej i okres okupacji.

W 1941 r. w Pruszkowie po raz pierwszy doko-
nano eksperymentalnego wmontowania aparatu do
wykonywania zdje¢ matoobrazkowych do wagonu
kolejowego, co uzna¢ mozna za pionierski projekt
tego typu na ziemiach polskich. Dwa lata pdzniej,
w tych samych warsztatach, podjeto kolejna probe,
dzieki ktorej z powodzeniem oddano do uzytku dwa
nowe wagony. Niestety, oba wymienione projekty zo-
staty zniszczone w wyniku II wojny $wiatowej (10).
W dostepnych opracowaniach poswigconych historii
tego zaktadu brak jest informacji o budowie wagonu
rentgenowskiego (11). Nie jest zatem jasne, na ile we
wspomniany projekt zaangazowani byli Polacy, a na
ile Niemcy, ktorzy objeli kierownictwo nad warsztata-
mi kolejowymi po 1939 r. Biorac pod uwage polityke
okupanta, zapewne nie byly one wykorzystywane do
diagnozowania i leczenia Polakow.

Po I wojnie §wiatowej kwestia gruzlicy nadal byta
problemem palacym, o czym $wiadczy¢ moze fakt,
ze okoto 1,5% catego budzetu panstwa przeznaczana
byta na walke z tg chorobg (12). Trudna sytuacja zwia-
zana byta takze z dostepnoscia specjalistycznej apara-
tury. W 1945 r. w Polsce dziatato jedynie 18 poradni
przeciwgruzliczych, a na gruzlice (réznego typu) cho-
rowato 5% obywateli (3). Sprawa stata si¢ priorytetem
dla Panstwa, dlatego w 1947 r. funkcjonowato juz 650
poradni przeciwgruzliczych w catej Polsce. Niestety
tylko 143 placowki posiadaty pracowni¢ rentgenow-
ska, z czego jedynie 120 z nich spelnialo wymogi
(13). W atmosferze olbrzymich probleméw z ktérymi
musiala mierzy¢ si¢ stuzba zdrowia, rozpoczgto prace
nad pierwszymi powojennymi wagonami rentgenow-
skimi, ktoére oddano do uzytku w grudniu 1947 r. Byty
to dwa odrestaurowane wagony pasazerskie, ktore po-
mimo wielkich zniszczen udalo si¢ uratowac z pozogi
wojennej. Tego trudnego zadania podjety si¢ Glowne
Warsztaty Kolejowe w Poznaniu (14,15).

Pierwsza, uruchomiona w 1947 r., kolumna rentge-
nowska sktadata si¢ z dwoch wagonow — jeden stuzyt
do badan, a drugi petnil funkcje mieszkalno-wypo-
czynkowa dla zatogi. Wagon ,,roboczy” skladat si¢
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Fig. 1. X-ray schematic of the “Poznan” wagon. Source: (10) p. 2.
Ryc. 1. Schemat rtg w wagonie ,,poznanskim”. Zrodto: (10) str. 2.

Fig. 2. Schematic of the X-ray mobile diagnostic unit. Source: (10) p. 6.
Ryc. 2. Schemat wagonu rentgenowskiego. Zrodto: (10) str. 6.

Fig. 3. Schematic of the X-ray mobile diagnostic unit. Source: (10) p. 12.
Ryc. 3. Schemat wagonu rentgenowskiego. Zrodto: (10) str. 12.
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consisted of a heating room, kitchen, workshop (which
served as a common space for the crew), living rooms,
washroom and toilet (10) (Fig.1-3).

Shortly after the wagons were put into service,
they set off on a tour of the then Poznan Voivodeship,
the where diagnostics began (14). Later, the “pioneer”
wagons served throughout the country, as they carried
out periodic examinations among railway workers and
their families, as well as among young people and the
rural population (12).

As Ewelina Szpak, a researcher in the history of
medicine, rightly notes: “Mobile surgeries, apart
from the possibility of carrying out one-off mass
examinations, were also an important way of collecting
information about the health condition of the rural
population of a given region, often also having an
educational functions” (16). A good example, albeit
from later years, may be the mass examination of the
inhabitants of Tarnowskie Gory. In 1970, X-ray wagons
arrived in the town where the relevant examinations
were to take place. It was planned that around 28,000
residents would pass the screening in just 3.5 months.
At the same time, the people going for the X-ray were
educated about the tuberculosis. They were given
pamphlets about tuberculosis and megaphones set
up next to the wagon made announcements about
hygiene and healthy living. The local press wrote at
the time: “The Railway Health Service team at the
DOKP (Regional Directorate of State Railways —
author’s note) in Katowice is to be highly commended
for its dedicated work and promotion of sanitary
education.” (17). The wagons that are the subject of
this study were also used for propaganda purposes. In
1950, on the occasion of the Second World Congress
of Peace Defenders, the “Poznan” train set off as far
as Rzeszow, where 410 people were screened (18).
Similar in character was the ceremonial arrival of
a special train to the small village of Czachowki.
In 1952, to celebrate the 60th birthday of Bolestaw
Bierut, five wagons (including one equipped with
an X-ray machine) examined nearly 500 inhabitants
while promoting sanitary education (16).

It also happened that railway wagons (although
no longer the X-ray one) were arranged for anti-
tuberculosis exhibitions. Educational films were
displayed in the wagons and, as in the aforementioned
stop in Tarnowskie Gory, a public address system was
used so that the information could reach the people
gathered in the area. One such train made a 71-day
tour of dozens of towns in the most “hygienically
neglected” (sic!) areas (19). A similar campaign took
place in Bydgoszcz in 1966 (20). These were examples
of the use of this mode of transport to promote sanitary
education after the Second World War, and although the
actions did not directly contribute to the detection of

z duzej rozbieralni, ktorej powierzchnia stanowita
blisko potowe catej dostepnej przestrzeni. Obok szatni
umieszczono aparaturg rentgenowska — w tym miejscu
wykonywano badania. W wagonie znalazly si¢ takze
ciemnia, ogrzewalnia i elektrownia. Druga jednostka
wchodzgca w sklad kolumny skladata sie z ogrzewal-
ni, kuchni, pracowni (petnigcej funkcje przestrze-
ni wspodlnej dla zatogi), pokojéw mieszkalnych oraz
umywalni i toalety (10) (Ryc.1-3).

Niedtugo po oddaniu wagonow do uzytku, ruszyty
W tras¢ po Owczesnym wojewodztwie poznanskim, na
terenie ktorego rozpoczeto diagnostyke (14). W poz-
niejszym czasie ,,pionierskie” wagony zaczety obstu-
giwac obszar calej Polski, bowiem przeprowadzaty ba-
dania okresowe wsrod pracownikow kolei i ich rodzin,
a takze wsrdd mlodziezy i ludnosci wiejskiej (12).

Jak stusznie zauwaza badaczka historii medycyny
Ewelina Szpak: ,,Ruchome gabinety, poza mozliwo-
$ciami dokonania jednorazowych badan masowych,
stanowity takze wazng forme¢ zbierania informacji
o stanie zdrowia ludnosci wiejskiej danego regionu,
petnigc nierzadko réwniez funkcje o$wiatowe” (16).
Dobry przykitad, cho¢ z lat pdzniejszych, moze sta-
nowi¢ masowe badanie mieszkancow Tarnowskich
Gor. W 1970 r. do miasta przyjechaly wagony rentge-
nowskie, w ktorych miaty odby¢ si¢ stosowne bada-
nia. Zaplanowano, ze kontrolg przejdzie okoto 28 000
mieszkancow w ciggu zaledwie 3,5 miesigca. Osoby,
ktore udawaty sie na przeswietlanie byly jednoczesnie
edukowane — wreczano im broszury dotyczace gruz-
licy, a z ustawionych obok wagonu megafonow wy-
glaszano komunikaty popularyzujace zasady higieny
i zdrowego trybu zycia. W lokalnej prasie pisano wow-
czas: ,,Ekipie Kolejowej Stuzby Zdrowia przy DOKP
(Dyrekeji Okregowej Kolei Panstwowych) w Katowi-
cach naleza si¢ stlowa najwyzszego uznania za pelna
poswigcenia prace 1 propagowanie o$wiaty sanitar-
nej.” (17). Wagony bedace przedmiotem niniejszego
opracowania wykorzystywano takze w celach propa-
gandowych. W 1950 r. z okazji II Swiatowego Kon-
gresu Obroncow Pokoju ,,poznanski” sktad wyruszyt
az do Rzeszowa, gdzie dokonano prze§wietlenia 410
0s0b (18). Podobny charakter mial uroczysty przyjazd
pociagu specjalnego do niewielkiej wsi Czachowki.
W 1952 r. przypadaty 60 urodziny Bolestawa Bieruta,
co postanowiono uczci¢ wlasnie w ten sposob. Wow-
czas w pieciu wagonach (w tym jednym rentgenow-
skim) przebadano blisko 500 mieszkancow, promujac
jednoczesnie oswiate sanitarng (16).

Zdarzato sig¢ takze, ze wagony kolejowe (cho¢ juz
nie rentgenowskie) aranzowane byly na wystawy
przeciwgruzlicze. Wyswietlano w nich filmy eduka-
cyjne i — podobnie jak we wczesniej wymienionym
wagonie, ktory zatrzymat si¢ w Tarnowskich Goérach
— wykorzystywano system nagtasniajacy, by informa-
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tuberculosis among visitors, they may have influenced
the development of prophylaxis and social awareness.

In the Silesian Voivodeship, the X-ray wagons
had their own very interesting episode. In mid-1949,
the so-called Czotowka Lekarska No 1, consisting
of six wagons, started operating. There is no doubt
that the campaign of screening the rural population
brought the expected result, as examinations carried
out in the Katowice, Chorzéw, Pszczyna and Gliwice
districts showed that between 2 and 3% of those
examined at the time were ill with tuberculosis or had
recently recovered from the disease (12). At the DOKP
Krakow, the Railway Health Service organised mass
lung examinations of schoolchildren and selected
employees. A total of 500 images were taken daily (21).

For Wroctaw, there was source-confirmed operation
of the X-ray wagon. It was owned by the Social
Committee for the Fight against Tuberculosis and
was one of the types of mobile radiographic stations,
along with the X-ray ambulances. The Committee was
responsible for its maintenance and any necessary
repairs (22). The above-mentioned mobile stations,
on the other hand, were part of the Radiophotography
Department, which was an organisational unit of the
Tuberculosis and Lung Diseases Centre in Wroctaw,
whose long-standing director was Janina Pastawska-
Prus (23). In the resources of the State Archive in
Wroctaw, there are some interesting photographs,
unknown to the general public, showing the wagon
and its equipment. I present them as an integral part of
this article (Fig. 4-10).

In the course of the research, it was not possible
to ascertain the interest of the central authorities
(Ministry of Health, Polish Tuberculosis Institute,
later known as the Tuberculosis Institute) in the
activities of the anti-tuberculosis wagons. Although

Fig. 4. X-ray mobile diagnostic unit, Wroctaw.

Source: State Archives in Wroctaw, siganture 332/0/71/1330.
Ryc.4 Ruchoma Stacja Radiofotograficzna, Wroctaw.
Zrédlo:  Archiwum Panstwowe we Wroctawiu, sygn.
332/0/71/1330.

420

cje mogty dotrze¢ do 0sob zgromadzonych w poblizu.
Jeden z takich sktadéow w ciggu 71 dni objechat kil-
kadziesigt miejscowosci z terendw najbardziej ,,higie-
nicznie zaniedbanych” (sic!) (19). Podobna akcja odby-
fa sie w 1966 r. w Bydgoszczy (20). Byty to przyktady
promowania o$wiaty sanitarnej po I wojnie §wiatowe;j
przy uzyciu tego $rodka transportu i pomimo, ze ak-
cje nie przyczynily sie¢ w sposob bezposredni do wy-
krywania gruzlicy wérod odwiedzajacych, to mogly
wpltynaé na rozwoj profilaktyki prozdrowotnej i §wia-
domosci spoteczne;.

Takze we Wroctawiu dysponujemy potwierdzo-
na zrodlowo dziatalnoscia wagonu rentgenowskiego.
Byl on wiasnoscia Spolecznego Komitetu do Walki
z Gruzlica i — zaraz obok ambulanséw rentgenow-
skich — byt jednym z typow ruchomych stacji radio-
fotograficznych. Komitet odpowiedzialny byt za jego
utrzymanie oraz ewentualne naprawy (22). Wspo-
mniane wczesniej ruchome stacje wchodzily nato-
miast w sktad Dzialu Radiofotografii bedacego ko-
morkg organizacyjng Zespotu Gruzlicy i Choréb Ptuc
we Wroclawiu, ktorego wieloletnig dyrektorka byta
Janina Pastawska-Prus (23). W zasobie Archiwum
Panstwowego we Wroctawiu zachowaly si¢ niezwykle

-

Fig. 5. Interior of the “Wroclaw” X-ray mobile diagnostic unit.
Source: State Archives in Wroctaw, signature 332/0/71/1334.
Ryc. 5 Wnetrze wagonu ,,wroctawskiego”.

Zrédto: Archiwum Panstwowe we Wroctawiu, sygn.
332/0/71/1334.
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Fig. 6. Interior of the “Wroctaw” X-ray mobile diagnostic unit.
Source: State Archives in Wroctaw, signature 332/0/71/1335.
Ryc. 6. Wnetrze wagonu ,,wroctawskiego”.

Zrédto: Archiwum Panstwowe we Wroctawiu, sygn.
332/0/71/1335.

reports and minutes emphasised the importance of
investing in mobile X-ray units, these were mainly
related to ambulances. There was even a call for all
voivodeship anti-tuberculosis clinics to have five to six
such vehicles (24). It was also sought that there should
be one radiopharmaceutical apparatus for every
100,000 inhabitants (24). The X-ray wagons confirmed
by sources and presented in this study were owned by
the State Railways and the Social Committees for the
Fight against Tuberculosis. This would explain why
the first post-war mobile diagnostic centres were used
exclusively for mass X-raying of selected professional
groups (railwaymen and factory workers).

The aforementioned “Wroclaw” wagon was most
likely put into service in 1963 (22). It was built in
a typical fashion, with a waiting room, women’s
changing room, men’s changing room, X-ray room,
registration, X-ray darkroom and living quarters
(rooms and kitchen for the staff) (22). Available sources
indicate that the wagon was in use for ten months of
the year and took an average of 70,000 images during
this period (22). This allows us to estimate that about
7,000 photographs were taken in it per month. This
is certainly an approximate estimate, as the number

Fig. 7. Interior of the “Wroctaw” X-ray mobile diagnostic unit.
Source: State Archives in Wroctaw, signature 332/0/71/1332.
Ryc. 7. Wnetrze wagonu ,,wroctawskiego”.

Zrédto: Archiwum Panstwowe we Wroctawiu, sygn.
332/0/71/1332.

cickawe, nieznane szerszej publicznosci zdjgcia przed-
stawiajace wagon jak i jego wyposazenie. Prezentuje
je jako integralng czes$¢ artykutu (Ryc. 4-10).

W toku przeprowadzonej kwerendy nie udalo si¢
stwierdzi¢ zainteresowania wiadz centralnych (Mini-
sterstwa Zdrowia, Polskiego Instytutu Przeciwgruz-
liczego — pozniejszego Instytutu Gruzlicy) dziatania-
mi wagonoéw przeciwgruzliczych. W sprawozdaniach
i protokotach podkreslano co prawda istote inwestycji
w ruchome kolumny rentgenowskie, ale gtéwnie w kon-
tekécie ambulansow. Apelowano nawet by wszystkie
Wojewodzkie Przychodnie Przeciwgruzlicze posiadaty
od pieciu do szesciu tego typu samochodow (24). Da-
zono takze, by na kazde 100 tys. mieszkancéw przypa-
dat jeden aparat radiofotograficzny (24). Potwierdzone
zroédtowo 1 zaprezentowane w niniejszym opracowaniu
wagony rentgenowskie byly wlasnoscia Kolei Panstwo-
wych i Spotecznych Komitetow do Walki z Gruzlica.
Ttumaczyloby to fakt, dlaczego pierwsze powojenne
kolumny byty wykorzystywane wytacznie do maso-
wych przeswietlen wybranych grup zawodowych (ko-
lejarzy 1 pracownikow fabryk).

Wspomniany wczesniej wagon ,wroclawski”
zostal najprawdopodobniej oddany do uzytku
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Fig. 8. Interior of the “Wroclaw” X-ray mobile diagnostic unit.
Source: State Archives in Wroctaw, signature 332/0/71/1333.
Ryc. 8. Wnetrze wagonu ,,wroctawskiego™.

Zrodlo:  Archiwum Pafstwowe we Wroclawiu,
332/0/71/1333.

sygn.

of examinations depended on the size of the group of
workers and residents to be screened.

It is imperative to touch on the problems that arose
from the long period of stationing of the wagons and
their operation. One worker recalled: “»I have the
most problems with the PKP (Polish State Railways —
author’s note). The railwaymen are terrible bureaucrat,«
Mr Ciapato recounts. »There are also difficulties with
the simple matter of connecting the wagon to the
electricity network. A wagon is not an ambulance,
which basically can go anywhere. The wagon has
to stand in a place that is accessible and safe for the
people being examined. In many cases, the electricity
network is far away from where the wagon is parked,
and sometimes it is necessary to dig under the tracks
to pull the cable. Although we have the necessary
equipment, including 200 metres of cable, the
equipment is heavy and other people are often needed
to help. I can even commission minor jobs for small
sums of money, but it is very difficult to find people
willing to do them«. At this point, he tells me a funny
story that happened to him with odd-job contractors.
He asked them to bring equipment and materials for
the price of 50 ztoty. Of course they declined. »Who
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w 1963 1. (22). Zbudowany byt typowo — posiadat
bowiem poczekalnig, szatni¢ zenska, szatni¢ meska,
gabinet rentgenowski, rejestracje, ciemni¢ RTG oraz
pomieszczenia mieszkalne (pokoje i kuchni¢ dla za-
togi) (22). Dostepne zrodta wskazuja, ze wagon uzyt-
kowany byl przez dziesie¢ miesiecy w roku i w tym
okresie wykonywat $rednio 70 tys. zdje¢ (22). Po-
zwala to szacowaé, ze miesigcznie wykonywano
w nim okolo 7 tys. zdje¢. Z pewnoscig jest to sza-
cunek niepewny, bowiem liczba badan uzalezniona
byta od wielkosci grupy przebadanych pracownikow
i mieszkancow.

Warta podniesienia kwestiag sg problemy, ktore
wynikaty z dlugiego stacjonowania wagonow i ich
eksploatacji. Jeden z pracownikdéw wspominat: ,,»Naj-
wiecej ktopotow mam z PKP. Kolejarze to straszni
formali$ci« — opowiada pan Ciapato. »Trudnosci sg
tez z samym podtaczeniem wagonu do sieci elektrycz-
nej. Wagon to nie ambulans, ktéry w zasadzie wszg-
dzie dojedzie. Wagon musi sta¢ w miejscu dostepnym
i bezpiecznym dla badanych oséb. Niejednokrotnie
sie¢ elektryczna jest znacznie oddalona od miejsca
postoju wagonu, nieraz trzeba podkopywac si¢ pod to-
rami, aby przeciaggna¢ kabel. Mamy wprawdzie odpo-
wiednie osprzg¢towanie, w tym 200 m kabla, sprzet jest
jednak ciezki i potrzeba czgsto pomocy innych osob.
Moge nawet zleca¢ drobne prace za niewielkie sumy
pienig¢zne, ale o chetnych jest bardzo trudno«. W tym
miejscu opowiada mi zabawng historyjke, jaka zda-
rzyta mu si¢ z przygodnymi zleceniobiorcami. Zapro-
ponowatl im przyniesienie sprzetu i materiatow za cene
50 zt. Naturalnie odmoéwili. »Kto by sobie walat rece
za takie pienigdze« obruszyt si¢ nawet jeden z nich.

KOLEJOWA SHUZBA I zﬁnum_ng
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Fig. 9. X-ray mobile diagnostic unit in Jaworzyna Slaska.
https://historia.sokibp.pl/regal-pamieci/138-fotografia-
badanie-rentgenowskie-uczniow-szkoly-podstawowej-w-
jaworzynie-slaskiej/ .

Ryc. 9. Wagon rentgenowski w Jaworzynie Slaskie;j.
https://historia.sokibp.pl/regal-pamieci/138-fotografia-
badanie-rentgenowskie-uczniow-szkoly-podstawowej-w-
jaworzynie-slaskiej/


https://historia.sokibp.pl/regal-pamieci/138-fotografia-badanie-rentgenowskie-uczniow-szkoly-podstawowej-w-jaworzynie-slaskiej/
https://historia.sokibp.pl/regal-pamieci/138-fotografia-badanie-rentgenowskie-uczniow-szkoly-podstawowej-w-jaworzynie-slaskiej/
https://historia.sokibp.pl/regal-pamieci/138-fotografia-badanie-rentgenowskie-uczniow-szkoly-podstawowej-w-jaworzynie-slaskiej/
https://historia.sokibp.pl/regal-pamieci/138-fotografia-badanie-rentgenowskie-uczniow-szkoly-podstawowej-w-jaworzynie-slaskiej/
https://historia.sokibp.pl/regal-pamieci/138-fotografia-badanie-rentgenowskie-uczniow-szkoly-podstawowej-w-jaworzynie-slaskiej/
https://historia.sokibp.pl/regal-pamieci/138-fotografia-badanie-rentgenowskie-uczniow-szkoly-podstawowej-w-jaworzynie-slaskiej/
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Whnetrze wagonu renlgenologicznego
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Fig.10 Interior of the “Poznan

X-ray mobile diagnostic unit.

Source: Poznanska DOKP uruchomita pierwszy w Polsce zespot wagonow rentgenologicznych. Owocna wspdlpraca
lekarzy, warsztatowcow i rzemieslnikow. Gtos Wielkopolski; 347(1009):5.

Ryc.10 Wnetrze wagonu ,,poznanskiego”.

Zrédto: Poznanska DOKP uruchomita pierwszy w Polsce zespol wagonéw rentgenologicznych. Owocna wspotpraca
lekarzy, warsztatowcow i rzemieslnikow. Gtos Wielkopolski; 347(1009):5.

would get their hands dirty for that kind of money«
one of them was even offended. Mr Ciapalo, after
a fruitless search for other contractors for the job,
returned to this group of people and offered without
much conviction: »Guys, I’ll buy a éwiartka (quart of
vodka — author’s note)«. »Oh, that’s a different story,
boss, consider it done.« And indeed in a few minutes
the equipment was at it’s destination.” (22). Simply
connecting the wagon to the electricity and telephone
network was also a problem (22).

The scanning procedure was similar to
that of stationary (i.e. conducted in buildings)
photofluorography. Patients undressed from the waist
up and then lined up for the camera. There was space
for about 50 people in the changing room (10). The
patients were given a card with their personal details,
which made further identification of the photograph
easier (25). This information is also confirmed by
an account by Ireneusz Dobiech, associated with
the Military University of Technology. He recalled

Pan Ciapalo po bezowocnych poszukiwaniach innych
wykonawcow zlecenia, powrocit do tej grupy osob
i zaproponowat bez wigkszego przekonania: »Chtopa-
ki, postawi¢ ¢wiartke«. »A, to co innego szefie, juz si¢
robi«. I faktycznie za par¢ minut sprzgt znalazl si¢ na
miejscu przeznaczenia.” (22). Problem sprawiato takze
samo podiaczenie wagonu do sieci elektryczne;j i tele-
fonicznej (22).

Procedura skanowania byta podobna jak w przy-
padku stacjonarnych prze§wietlen metoda matoobraz-
kowa (tzn. prowadzonych w przystosowanych do tego
budynkach). Pacjenci rozbierali si¢ od pasa w gore,
a nastepnie ustawiali w kolejce do aparatu. W szatni
przewidziane bylo miejsce dla okoto 50 o0sob (10). Ba-
dani otrzymywali karty z danymi osobowymi, ktore
utatwialy po6zniejsza identyfikacje zdjecia (25). Infor-
macje te potwierdza relacja zwigzanego z Wojskowa
Akademig Techniczna Ireneusza Dobiecha. Tego typu
badania — prowadzone w latach 80. XX w. — wspo-
minal nast¢pujaco: ,,W réznych dniach przeswietla-

423



X-ray wagons in the fight against tuberculosis

Rentgenowskie wagony kolejowe w walce z gruzlica

this type of examination, conducted in the 1980s, as
follows: “On different days, the following people were
screened: military personnel, civilian employees, the
families of these people — women and men separately.
In the wagon there was a small X-ray machine,
a changing room and a room for the personnel. Each
patient was given a card with a number, which was
inserted into a special slot next to the camera, and
after the X-ray, he was given a stamp for the health
records [..]. We found out the results after a few
weeks” (26). Occasionally, the examination had to be
repeated, in which case the patient received a notice. If
the test results confirmed the disease, the appropriate
measures were taken. In the case of railway workers,
developed x-ray pictures were sent to the head office,
which was located in Poznan. A radiologist working
on site analysed them. Information about people
with pulmonary tuberculosis (as well as those with
other chest lesions) was sent to the relevant district
doctors, who initiated the patient’s treatment (10).
Given the subsequent increase in the number of X-ray
wagons and the numerous outpatient campaigns, this
procedure was probably changed and simplified. It is
not clear whether further treatment was effective and
what were the possibilities to continue it, since a large
group of tuberculosis patients successfully avoided
visits to the doctor, stay in a health resort (sanatorium)
trips, did not take medication and did not follow the
recommendations. It cannot be excluded that this
problem also affected patients who were screened in
“mobile clinics”.

A factor of particular importance to the correct
operation of the X-ray wagons was the railway
network. After the incorporation of the Western
and Northern Territories into Poland, there was
a significant increase in the density and length of the
railway network. According to the Central Planning
Office, the length of track in central Poland was 11
748 km, and in the Western and Northern Territories
alone it was 11 176 km. Despite the extensive damage,
the railway lines were rebuilt very quickly, as they
formed the basis for mass transport after the war (27).
Analysing the map of PKP standard-gauge lines and
the X-ray examinations carried out in X-ray wagons,
a correlation is discernible, which should indicate
a much better access to radiological diagnostics
for the inhabitants of the Western and Northern
Territories. Some of the examples mentioned (from
Poznan, Wroctaw or Tarnowskie Gory) confirm this
theory, but the article presents many examples of
X-ray examinations from the area of “central Poland”.
Without reaching for statistical data, it is not possible
to assess the extent and effectiveness of examinations
in individual regions of Poland. What is certain,
however, is that the underdeveloped network of railway
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ni byli: wojskowi, pracownicy cywilni, rodziny tych
0s0b — osobno kobiety i m¢zczyzni. W wagonie znaj-
dowat si¢ matoobrazkowy aparat rentgenowski, roz-
bieralnia i pomieszczenie dla obstugi obiektu. Kazdy
pacjent dostawatl karte z numerem, ktorg wkiladal do
specjalnej szczeliny przy aparacie, a po przeswietleniu
otrzymywat piecze¢ do ksigzki zdrowia [...]. O wyni-
kach dowiadywalismy si¢ po kilku tygodniach” (26).
Zdarzalto sig, ze badanie nalezato powtorzy¢ — wow-
czas pacjent otrzymywat stosowne wezwanie. W mo-
mencie, gdy wyniki badan potwierdzily zachorowanie
— podejmowano stosowng procedurg. W przypadku
pracownikow kolei, filmy, ktore zostaly naswietlone
byty wysylane do centrali, ktorej siedziba znajdowata
si¢ w Poznaniu. Pracujacy na miejscu lekarz radiolog
dokonywat ich analizy. Informacje o osobach chorych
na gruzlice ptuc (a takze posiadajacych inne zmiany
w obrebie klatki piersiowej) przesylano do odpowied-
nich lekarzy rejonowych, ktorzy rozpoczynali lecze-
nie pacjenta (10). Biorgc pod uwage pozniejszy wzrost
liczby wagondéw rentgenowskich oraz licznie prowa-
dzone akcje wyjazdowe — procedura ta zapewne ule-
gla zmianie i1 zostata uproszczona. Nie jest jasne, czy
dalsze leczenie bylo skuteczne i jakie byly mozliwosci
jego kontynuowania, bowiem spora grupa chorych na
gruzlice skutecznie unikata wizyt u lekarza, wyjaz-
dow sanatoryjnych, nie przyjmowata lekow i nie stoso-
wala si¢ do zalecen. Nie jest wykluczone, ze problem
ten dotyczyt takze chorych, ktorzy przeswietlani byli
w ,,ruchomych gabinetach”.

Jednym z czynnikéw majacych szczegdlne znacze-
nie dla poprawnego dzialania wagonow rentgenow-
skich byta sie¢ torow. Po przylaczeniu do Polski Ziem
Zachodnich i Potnocnych nastapit istotny wzrost ge-
stosci i1 dtugosci sieci kolejowej. Wedtug danych Cen-
tralnego Urzedu Planowania, na terenie Polski central-
nej dtugos¢ toréw wynosita 11 748 km, a na samych
tylko Ziemiach Zachodnich i Pélnocnych — 11 176 km.
Pomimo duzych zniszczen, linie kolejowe byty bardzo
szybko odbudowywane, stanowity bowiem podstawe
dla masowego, powojennego transportu (27). Anali-
zujac mape linii normalnotorowych PKP oraz prze-
prowadzane przy uzyciu wagonow rentgenowskich
badania dostrzegalna jest korelacja, ktéra powinna
wskazywac na znacznie lepsza dostgpnos¢ do diagno-
styki radiologicznej dla mieszkancéw Ziem Zachod-
nich i Pétnocnych. Cze$¢ przywolanych przyktadéw —
z Poznania, Wroctawia czy Tarnowskich Gor potwier-
dza t¢ teze, jednak w artykule przedstawiono sporo
przyktadéw badan rentgenowskich z terenu ,,Polski
centralnej”. Bez siggnigcia do danych statystycznych
nie jest mozliwa ocena masowosci i skuteczno$ci ba-
dan w poszczegolnych regionach Polski. Pewne jest
natomiast, ze slabo rozwinigta sie¢ linii kolejowych
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lines in central and eastern Poland was an obstacle to
conducting mass diagnostic.

In the early post-war years, X-ray wagons aroused
considerable interest. In 1949, on the occasion of the
Sanatorium Directors’ Convention then taking place,
a demonstration of the aforementioned vehicles
was one of the key points on the programme (28),
and at the Third International Congress on Radio-
Photography taking place in Stockholm in 1958, an
East German delegation presented its X-ray wagon
project (29), which also provoked discussions. The
functioning of the wagons in the public space, the
scientific debate and the interest shown in them,
shows at least a partial success of this type of unit.
X-ray wagons were in continuous service from the
late 1940s, probably until the late 1980s, as regular
examinations and the photofluorography were still
compulsory at that time (13).

CONCLUSIONS

The costof operating X-ray wagons was significantly
higher than that of ambulances performing the same
examination. The type of mobile X-ray units described
in the article generated additional costs related to the
mandatory technical inspections that were required
to enter the railway tracks (22). Bare in mind that
the wagons had limited mobility, as they could only
reach areas where there was a functioning network
of tracks and sidings. Such problems did not apply
to ambulances, which could reach even most remote
villages.

In the course of the research carried out, it was not
possible to establish whether the X-ray wagons made
any significant contribution to post-war tuberculosis
diagnostcis. However, their use must have influenced
the number of images taken and the increased
availability of X-ray facilities, which ultimately
influenced the process of diagnosis after 1945. In the
course of the analysis, it was not possible to acquire
general statistics that would allow an estimation of
the operating costs of carriages and ambulances.
Compiling them is a research postulate that would
strengthen or weaken the hypothesis of the usefulness
of X-ray wagons.

The improvement in the health of the Polish
population was due to a number of factors, including
increased diagnostic facilities, compulsory periodic
health examinations, vaccinations, increased sanitary
awareness and so on. It is likely, as this article has
attempted to point out, that diagnostics carried out
using X-ray wagons can also be included in this group.
According to the statistics kept by the Social Committee
for the Fight against Tuberculosis in Wroctaw —
between 1963 and 1972, 595 000 examinations were

w Polsce centralnej i wschodniej byla przeszkoda
w prowadzeniu masowych badan diagnostycznych.

W pierwszych powojennych latach wagony rent-
genowskie budzity spore zainteresowanie. W 1949 r.
z okazji odbywajacego si¢ wowczas Zjazdu Dyrekto-
réow Sanatoriow, pokaz wspomnianych pojazdow byt
jednym z kluczowych punktéw programu (28), a na
odbywajacym si¢ w 1958 r. w Sztokholmie III Mie-
dzynarodowym Kongresie Radiofotografii delegacja
NRD zaprezentowata swdj projekt wagonu rentge-
nowskiego (29), co takze wywotato dyskusje. Funk-
cjonowanie wagonéw w przestrzeni publicznej, de-
bacie naukowej oraz okazywane im zainteresowanie,
$wiadczy o przynajmniej czgSciowym sukcesie tego
typu jednostek. Wagony rentgenowskie petnity nie-
przerwang stuzbe¢ od konca lat 40. XX w., prawdopo-
dobnie az do konca lat 80. XX w., bowiem regularne
badania i wykonywanie zdje¢ matoobrazkowych byto
wowczas nadal obowigzkowe (13).

WNIOSKI

Koszt eksploatacji wagondéw rentgenowskich byt
znacznie wyzszy niz ambulansow wykonujacych
to samo badanie. Opisywany w artykule typ rucho-
mych stacji radiofotograficznych generowat dodatko-
we koszty zwigzane z obowigzkowymi przegladami
technicznymi, ktére wymagane byty do poruszania si¢
po torach kolejowych (22). Nalezy takze pamigtac, ze
wagony miaty ograniczong mobilno$¢ — mogty doje-
cha¢ tylko w te rejony, gdzie funkcjonowata sie¢ torow
i bocznice. Tego typu problemy nie dotyczyly ambu-
lansow, ktore mogty dotrze¢ nawet do najmniejszych
Wwsl.

W trakcie przeprowadzonych badan nie udato si¢
ustali¢, czy wagony rentgenowskie w znaczacy spo-
sob przyczynity si¢ do powojennej diagnostyki gruz-
licy. Ich dzialanie musiato jednak wptynac na liczbe
wykonanych zdjg¢ oraz na zwigkszong dostepnosc
(mobilnos¢) punktow rentgenowskich, co w ostatecz-
nym bilansie wplyneto na proces diagnostyki gruzlicy
po 1945 r. W trakcie analizy nie udato si¢ dotrze¢ do
ogolnych statystyk, ktore pozwolityby na oszacowanie
kosztow eksploatacji wagonoéw i ambulansow — ich ze-
stawienie jest postulatem badawczym, ktéry wzmoc-
nitby lub ostabit postawiong hipoteze o uzytecznos$ci
wagonow rentgenowskich.

Poprawa kondycji zdrowotnej mieszkancoéw Polski
wynikata z wielu czynnikow, m. in. ze zwigkszonych
mozliwosci diagnostycznych, obowigzkowych badan
okresowych, szczepien, wzrostu $wiadomosci sanitar-
nej itd. Prawdopodobnie — na co starano si¢ zwrocié
uwage w niniejszym artykule — do tych czynnikow
zaliczy¢ mozna takze diagnostyke prowadzong przy
uzyciu wagondéw rentgenowskich. Wedlug statystyk
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taken in their carriage, and almost 60 000 people could
be examined each year. If similar statistics would be
available for other wagons as well, this would testify
to the efficient and good bottom-up organisation of
diagnostic test, which contributed to the fight against
tuberculosis.

“Laboratories on the tracks” were a long-standing
feature of post-war Poland. Their service, which started
in the 1940s, at least partially improved the diagnosis of
one of the most dangerous infectious diseases in post-
war Poland. As the threat of tuberculosis diminished,
they began to lose their importance. Today, they have
become a relic of the past associated mainly with the
epidemiological crisis and poor sanitary awareness.
However, there is no doubt that their decades-long
service deserves to be remember as a valid part of
a fight for public health.
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ABSTRACT

INTRODUCTION. The epidemiological situation of pertussis in Poland in 2022 was influenced by the
cancellation of the COVID-19 epidemic and the introduction of an epidemic threat. Decisions related to the
gradual easing of restrictions on social contacts and the abolition of the obligation to wear masks caused the
number of pertussis cases to slowly start to increase. The most effective strategy for preventing pertussis remains
the immunization of children in accordance with the National Immunization Program, and in the case of adults,
vaccination repeated systematically every 10 years and immunization of pregnant women in the second/third
trimester of each pregnancy. Pertussis remains a public health problem because the immunity obtained through
vaccination does not last a lifetime.

OBJECTIVES. The aim of the study was to assess the epidemiological situation of pertussis in Poland in 2022
compared to the situation in previous years, with particular emphasis on assessing the impact of the COVID-19
pandemic and assessing the vaccination status of children against pertussis.

MATERIAL AND METHODS. The assessment of the epidemiological situation of pertussis in Poland was
made based on the results of the analysis of individual reports on pertussis cases registered at the NIPH NIH —
NRI in the Epibaza system and data from the annual bulletins “Infectious diseases and poisonings in Poland”
and the bulletin “Vaccinations in Poland in 2022”.

RESULTS. In 2022, 371 cases of pertussis were recorded. The incidence was 0.98/100 000 and was 104%
higher than in 2021. The highest incidence of pertussis occurred in children aged 0-4 years (6.7/100 000), and
high in children aged 5-9 years (2.0/100 000). Over 51% of cases concerned people over 15 years of age. A higher
incidence was observed in women in general compared to men, and a higher incidence in cities than in rural
areas. In 2022, among people with pertussis, 151 (41%) required hospitalization. In 2022, the vaccination rate
of children aged 2 years with 4 doses of the pertussis vaccine was 94.3% in total. In 2022, one case of disease
resulting in death due to pertussis was reported to the epidemiological surveillance system.

SUMMARY AND CONCLUSIONS. In Poland, in 2022, there was an increase in the number of pertussis
cases compared to the previous year, which was undoubtedly influenced by the gradual lifting of restrictions on
social contacts and the obligation to wear masks. The increase in the number of people susceptible to pertussis
may lead to the occurrence of compensatory epidemics in the future, therefore a high level of vaccination of the
population (above 95%) should be maintained to prevent new cases.

Keywords: pertussis, infectious diseases, epidemiology, Poland, 2022
STRESZCZENIE

WSTEP. Na sytuacj¢ epidemiologiczna krztusca w Polsce w 2022 r. wplyneto odwotanie stanu epidemii CO-
VID-19, a wprowadzenie stanu zagrozenia epidemicznego. Decyzje zwigzane ze stopniowym poluzowywaniem
ograniczen w kontaktach spotecznych oraz zniesienie obowigzku noszenia maseczek spowodowaty, ze liczba
zachorowan na krztusiec powoli zaczeta wzrastaé. Najskuteczniejsza strategia zapobiegania zachorowaniom na

" The work was carried out as part of task No. BE-1/2024 / Praca zostata wykonana w ramach zadania nr BE-1/2024
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krztusiec nadal pozostaje immunizacja dzieci zgodnie z Programem Szczepien Ochronnych, a w przypadku
0so6b dorostych szczepienie powtarzane systematycznie co 10 lat oraz immunizacja kobiet w ciazy w drugim/
trzecim trymestrze kazdej cigzy. Krztusiec pozostaje problemem zdrowia publicznego, poniewaz odpornosc¢
uzyskana dzigki szczepieniom nie utrzymuje si¢ przez cate zycie.

CEL PRACY. Celem pracy byla ocena sytuacji epidemiologicznej krztusca w Polsce w 2022 r. w poréwnaniu
z sytuacja w ubieglych latach, ze szczegdlnym uwzglednieniem oceny wptywu pandemii COVID-19 oraz oceny
stanu zaszczepienia dzieci przeciw krztuscowi.

MATERIAL I METODY. Ocena sytuacji epidemiologicznej krztusca w Polsce zostata wykonana na podsta-
wie wynikow analizy raportéw jednostkowych o zachorowaniach na krztusiec zarejestrowanych w NIZP PZH
— PIB w systemie EpiBaza oraz danych z biuletynéw rocznych ,,Choroby zakazne i zatrucia w Polsce” oraz
biuletynu ,,Szczepienia ochronne w Polsce w 2022 ™.

WYNIKI. W 2022 r. zarejestrowano 371 zachorowan na krztusiec. Zapadalnos¢ wynosita 0,98 /100 tys. i byta
wyzsza o 104% w poréwnaniu z zapadalnos$cig w roku 2021. Najwyzsza zapadalno$¢ na krztusiec wystgpita
u dzieci w grupie wieku 0-4 lata (6,7/100 tys.), a wysoka u dzieci w wieku 5-9 lat (2,0/100 tys.). Ponad 51%
zachorowan dotyczylo 0s6b powyzej 15 r.z. Obserwowano ogélem wyzsza zapadalnos¢ kobiet w porownaniu
z zapadalnos$cig mezczyzn, oraz wyzsza zapadalnos¢ w miastach niz na wsi. W 2022 r. w$rdd osob chorych
na krztusiec, 151 (41%) wymagato hospitalizacji. W 2022 r. poziom zaszczepienia dzieci w 2 r.z. 4 dawkami
szczepionki przeciw krztuscowi wynosit ogotem 94,3%. W 2022 r. zgltoszono w systemie nadzoru epidemiolo-
gicznego jeden przypadek choroby zakonczony zgonem z powodu krztusca.

PODSUMOWANIE I WNIOSKI. W Polsce w 2022 r. odnotowano wzrost liczby zachorowan na krztusiec
w poréwnaniu do roku ubiegtego, na ktory niewatpliwie miato wpltyw stopniowe znoszenie ograniczen w kon-
taktach spotecznych oraz w obowigzku noszenia maseczek. Zwigkszenie liczby osob podatnych na zachorowa-
nie na krztusiec moze prowadzi¢ do wystapienia epidemii wyréwnawczych w przysztosci, dlatego nalezy utrzy-
mac¢ wysoki poziom zaszczepienia populacji (powyzej 95%), aby zapobiec nowym przypadkom zachorowan.

Stowa kluczowe: krztusiec, choroby zakazne, epidemiologia, Polska, 2022

BACKGROUND

The epidemiological situation related to the SARS-
CoV-2 pandemic allowed the state of the COVID-19
epidemic to be cancelled in Poland in May 2022,
and the introduction of a state of epidemic threat and
gradual easing of restrictions, including the lifting of
the obligation to wear masks. However, this obligation
still remained in medical entities. Decisions related
to the end of the state of the COVID-19 epidemic in
Poland in 2022 caused the number of pertussis cases to
slowly increase, but did not reach the values from before
the COVID-19 pandemic. A similar epidemiological
situation was also recorded in other EU/EEA countries
in 2022, where a slight increase in pertussis cases was
recorded compared to the previous year, while in 2021
the lowest number of cases was recorded in the last
five years in the EU/EEA. However, compared to the
period before the COVID-19 pandemic (2018-2019),
the number of pertussis cases in 2022 was more than
ten times lower. In 2022, the 29 EU/EEA countries
together registered 2 623 cases of pertussis. Germany
and Poland reported the most pertussis cases in the
EU/EEA in 2022, accounting for 60% of all reported
cases. The majority of pertussis cases were reported in
Germany (45% of cases in the EU/EEA), of which 98%
were confirmed (1).

WSTEP

Sytuacja epidemiologiczna zwigzana z pande-
mig SARS-CoV-2 pozwolita na odwolanie w Polsce
w maju 2022 r. stanu epidemii COVID-19, a wprowa-
dzenie stanu zagrozenia epidemicznego, i stopniowe
luzowanie obostrzen m.in. zniesiony zostat obowigzek
noszenia maseczek. Nadal jednak ten obowigzek po-
zostal w podmiotach leczniczych. Decyzje zwigzane
z zakonczeniem stanu epidemii COVID-19 w Polsce
w 2022 r. spowodowaly, ze liczba zachorowan na
krztusiec powoli ulegta zwickszeniu, nie osiggajac
jednak warto$ci sprzed okresu pandemii COVID-19.
Podobng sytuacje epidemiologiczng odnotowano tak-
ze w innych krajach UE/EOG w 2022 r, w ktorych
zarejestrowano nieznaczny wzrost zachorowan na
krztusiec w poréwnaniu do roku poprzedniego, pod-
czas gdy w 2021 r. odnotowano najnizsza liczbe za-
chorowan w ciggu ostatnich pieciu lat w UE/EOG.
Natomiast w poréwnaniu do okresu sprzed pandemii
COVID-19 (lata 2018-2019), liczba zachorowan na
krztusiec w 2022 r. byla ponad dziesigciokrotnie
nizsza. W 2022 r. 29 krajow UE/EOG tacznie zare-
jestrowato 2623 zachorowan na krztusiec. Niemcy
i Polska zglosity najwigcej zachorowan na krztusiec
w UE/EOG w 2022 r., ktore facznie stanowity 60%
wszystkich zgloszonych przypadkow. Wickszos¢ za-
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Krztusiec w Polsce w 2022 roku

Pertussis is a highly contagious disease
characterized by epidemics occurring in cycles
approximately every 3-5 years. The last epidemics of
pertussis were recorded in 2012 and 2016 in many EU/
EEA countries. In 2017-2019, the number of pertussis
cases remained high but stable until the first months
of 2020, when a significant increase in cases was
recorded. However, the emergence of the first social
restrictions aimed at slowing down the circulation
of the SARS-CoV-2 virus also contributed to the
weakening of the natural circulation of Bordetella
pertussis in the environment and thus the lack of
natural infections. This led to a halt in growth and
a sharp decrease in the number of pertussis cases
in 2021. After the restrictions were lifted in 2022,
a systematic increase in pertussis cases is recorded,
which, due to a higher than typical percentage of
people susceptible to pertussis (as a result of the lack of
natural infections in the population in previous years
that improved immunity), may lead to the occurrence
of large compensatory epidemics in the future in the
EU/EEA countries.

Pertussis (whooping cough) is a respiratory disease
caused by the Gram-negative bacterium Bordetella
pertussis, and can affect people of all age groups.
It is particularly severe and dangerous for young
children (newborns and infants), but adults (especially
the elderly), who usually have only a few symptoms
of pertussis (prolonged cough), can also develop
a severe course of pertussis, in the form of pneumonia.
Currently, more than half (51.2%) of registered cases
of pertussis affect people in older age groups (age 15
and over). The increase in the number of cases in this
age group is significantly influenced by the waning
post-vaccination immunity over time after vaccination
(2). The high percentage of pertussis cases in older
age groups is an important source of infection for
unimmunized or not fully immunized newborns and
infants, in whom the disease has the most severe
clinical course and is associated with high mortality
(80% of deaths due to pertussis are recorded in this
age group). Therefore, vaccination against pertussis of
women during pregnancy between 27 and 36 weeks
(transfer of maternal antibodies to the fetus is then
most effective) is an extremely important method
of protecting infants in the first weeks of life, when
they cannot yet receive the vaccine against pertussis.
Vaccination of infants against pertussis begins from
the 7th week of life and consists of administering 3
doses of the vaccine in the first six months of life,
however, it is not until the second six months of life
that an appropriate level of antibodies protecting
against severe forms of the disease is observed.
Therefore, protecting infants with maternal antibodies
in the first six months of life is an important strategy
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chorowan na krztusiec zgltoszono w Niemczech (45%
przypadkow w UE/EOG), z czego 98% stanowity
przypadki potwierdzone (1).

Krztusiec jest chorobg wysoce zarazliwa, charak-
teryzujaca si¢ wystepowaniem epidemii w cyklach
mniej wiecej co 3-5 lat. Ostatnie epidemie krztu-
$ca odnotowano w 2012 r. i 2016 r. w wielu krajach
UE/EOG. W latach 2017-2019 liczba zachorowan na
krztusiec utrzymywata si¢ na wysokim, ale stabilnym
poziomie do pierwszych miesiccy 2020 r., w ktorych
zarejestrowano znaczacy wzrost zachorowan. Jed-
nak pojawienie si¢ pierwszych ograniczen spotecz-
nych majacych na celu spowolnienie krazenia wirusa
SARS-CoV-2 przyczynilo si¢ takze do ostabienia na-
turalnego krazenia Bordetella pertussis w $rodowi-
sku, a tym samym braku naturalnych zakazen. Dopro-
wadzito to zahamowania wzrostu oraz gwattownego
spadku liczby zachorowan na krztusiec w 2021 r. Po
zniesieniu ograniczen w 2022 r. odnotowywany jest
systematyczny wzrost zachorowan na krztusiec, ktory
w zwigzku z wigkszym niz typowo odsetkiem osob
wrazliwych na zachorowanie na krztusiec (wyniku
braku we wczesniejszych latach naturalnych zakazen
poprawiajacych odpornos¢ w populacji), moze prowa-
dzi¢ do wystapienia duzych epidemii wyréwnawczych
w przysztosci w krajach UE/EOG.

Krztusiec (koklusz) to choroba uktadu oddecho-
wego, wywolywana przez Gram-ujemng bakteri¢
Bordetella pertussis, moze dotyczy¢ oséb ze wszyst-
kich grup wieku. Jest szczegdlnie ciezka i grozna dla
matych dzieci (noworodkéw i niemowlat), jednak
u 0s6b dorostych (szczegodlnie osob starszych), ktore
zazwyczaj chorujg na krztusiec skapoobjawowo (prze-
dtuzajacy si¢ kaszel), takze moze rozwina¢ si¢ ciezki
przebieg krztusca, pod postacig zapalenia ptuc. Obec-
nie ponad potowa (51,2%) zarejestrowanych przypad-
kow zachorowan na krztusiec dotyczy osob w star-
szych grupach wieku (wiek 15 lat i wigcej). Na wzrost
zachorowan w tej grupie wieku istotny wplyw ma
zanikajgca odpornos$¢ poszczepienna w miarg uptywu
czasu po szczepieniu (2). Wysoki udziat procentowy
zachorowan na krztusiec osob w starszych grupach
wieku stanowi wazne Zrodlo zakazenia dla nieuodpor-
nionych lub nie w petni uodpornionych noworodkéw
i niemowlat, u ktorych zachorowanie ma najci¢zszy
przebieg kliniczny i wigze si¢ u nich z wysokg $mier-
telnoscia (80% zgonow z powodu krztusca rejestruje
si¢ w tej grupie wieku). Dlatego szczepienie przeciwko
krztuscowi kobiet w czasie cigzy migdzy 27 a 36 tyg.
(transfer przeciwciatl matczynych do plodu jest wow-
czas najskuteczniejszy) jest niezwykle wazng metoda
ochrony niemowlat w pierwszych tygodniach Zycia,
w ktorych to nie mogg one otrzymac jeszcze szcze-
pionki przeciwko krztuscowi. Szczepienia niemowlat
przeciwko krztuscowi rozpoczyna si¢ od 7 tyg. zycia,
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to reduce the risk of pertussis infection. Vaccination
against pertussis in adults, including pregnant women,
is performed using the dTaP vaccine — containing
a reduced amount of diphtheria toxoid and pertussis
antigens (3).

A clinical study conducted in a Polish hospital in
Krakow showed that the percentage of vaccinations
against pertussis in pregnant women was lower than
in most other countries (Great Britain, the United
States, Canada, Australia), which may indicate
a gap in pertussis prevention among the youngest
group of children. Therefore, it is necessary to take
action to inform pregnant women about vaccinations
recommended in primary health care (4). In summary,
in the current epidemiological situation, the most
effective strategy for preventing pertussis remains the
immunization of children according to the National
Immunization Program, and in the case of adults,
vaccination repeated systematically every 10 years
and immunization of pregnant women in the second/
third trimester of each pregnancy (5-6).

OBJECTIVES

The aim of the study was to assess the
epidemiological situation of pertussis in Poland in
2022 in relation to the situation in previous years, with
particular emphasis on the impact of the COVID-19
pandemic and to assess the vaccination status of
children and adolescents against pertussis.

MATERIAL AND METHODS

The assessment of the epidemiological situation of
pertussis in Poland was carried out on the basis of data
from individual reports of pertussis cases registered
in the NIPH NIH — National Research Institute in
the Epibase electronic system, data from the annual
bulletins “Infectious diseases and poisonings in
Poland” (7) and the bulletin “Vaccinations in Poland
in 2021 (8). The classification of pertussis cases was
based on the case definition used in epidemiological
surveillance (9). From 2020, changes were introduced to
the definition of pertussis cases based on the definition
introduced by the implementing decision of the
European Union Commission in 2018 (2018/945/EU).
An additional Polish modification was introduced in
the definition in order to standardize the interpretation
of the results of serological tests performed on a single
blood sample.

In the light of the amended definition, clinical
criteria are met by any person who has a cough
lasting at least two weeks and at least one of the three
symptoms: coughing fits, inspiratory apnea attacks or
vomiting immediately after coughing, or any person

polega na podaniu 3 dawek szczepionki w pierwszym
polroczu zycia, jednak dopiero w drugim poétroczu
zycia obserwuje si¢ odpowiedni poziom przeciwciat
chronigcy przed ciezkimi postaciami choroby. Dlatego
zabezpieczenie niemowlat przeciwciatami matczyny-
mi w pierwszych sze$ciu miesigcach zycia jest istotng
strategia majaca na celu zmniejszenie ryzyka zarazenia
krztu§cem. Szczepienie przeciwko krztuscowi u osob
dorostych, w tym u kobiet w cigzy wykonuje si¢ za
pomocg szczepionki dTaP — zawierajacej zmniejszong
ilos¢ toksoidu btoniczego i antygenéw krztusca (3).

Badanie kliniczne przeprowadzone w szpitalu
w Krakowie wykazato, ze odsetek szczepien przeciw-
ko krztuscowi kobiet w cigzy byl nizszy niz w wigk-
szo$ci innych krajow (Wielka Brytania, Stany Zjed-
noczone, Kanada, Australia), co moze $wiadczy¢
o istnieniu luki w profilaktyce krztusca w najmtodszej
grupie dzieci. Dlatego konieczne jest podjecie dzia-
fan majacych na celu informowanie kobiet w cigzy na
temat szczepien zalecanych w ramach podstawowe;j
opieki zdrowotnej (4).

Podsumowujac, w obecnej sytuacji epidemiolo-
gicznej najskuteczniejszg strategig zapobiegania za-
chorowaniom na krztusiec pozostaje immunizacja
dzieci zgodnie z Programem Szczepien Ochronnych,
a w przypadku osob dorostych szczepienie powtarza-
ne systematycznie co 10 lat oraz immunizacja kobiet
w cigzy w drugim/trzecim trymestrze kazdej cigzy
(5-6).

CEL PRACY

Celem pracy bylta ocena sytuacji epidemiologicznej
krztusca w Polsce w 2022 r. w odniesieniu do sytuacji
w ubiegltych latach, ze szczegdlnym uwzglednieniem
wpltywu pandemii COVID-19 oraz oceny stanu za-
szczepienia dzieci i mlodziezy przeciw krztuscowi.

MATERIAL I METODY

Ocena sytuacji epidemiologicznej krztusca w Pol-
sce zostala przeprowadzona na podstawie danych z in-
dywidualnych raportow o zachorowaniach na krztu-
siec zarejestrowanych w NIZP PZH — PIB w elektro-
nicznym systemie EpiBaza, danych z biuletynow rocz-
nych ,,Choroby zakazne i zatrucia w Polsce” (7) oraz
biuletynu ,,Szczepienia ochronne w Polsce w 2022 r.”
(8). Klasyfikacji przypadkoéw zachorowan na krztusiec
dokonano na podstawie definicji przypadku stosowa-
nej w nadzorze epidemiologicznym (9). Od 2020 r.
wprowadzono zmiany w definicji przypadkéw zacho-
rowan na krztusiec na podstawie definicji wprowadzo-
nej decyzja wykonawczg Komisji Unii Europejskiej
w 2018 r. (2018/945/EU). W definicji wprowadzono
dodatkowo polska modyfikacj¢ majacg na celu ujed-
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who has been diagnosed by a doctor with pertussis or

apnea attacks in infants. The laboratory criteria include

at least one of three criteria: isolation of Bordetella
pertussis from a clinical material, detection of

Bordetella pertussis nucleic acid in a clinical material,

demonstration of a 100% increase or 50% decrease in

specific antibodies against Bordetella pertussis in the
examination of two blood samples taken at an interval
of 3-5 weeks or demonstrating an appropriate level of

specific antibodies in a single blood sample (9).

Based on research (10), the following interpretation
of the results of serological tests performed on a single
blood sample has been established, depending on the
type of antibodies:

— the presence of IgM antibodies has diagnostic
significance only in the case of unvaccinated
infants and elderly people, if they have not been
vaccinated in at least the last 10 years, a positive
result in these people indicates Bordetella pertussis
infection

— the presence of IgA antibodies is of diagnostic
importance for people over 2 years of age,
regardless of the date of vaccination, an antibody
level of 20 IU/ml and above is considered a positive
result (9)

— determining the presence of IgG antibodies has
diagnostic significance for people of all age groups,
but always combined with information about the
period that has passed since the last vaccination.
If the time since the last vaccination is 5 years or
less, a level of 150 IU/ml and above is considered
a positive result. When the time since the last
vaccination is over 5 years, a level of 100 1U/ml
and above is considered positive (9).
Epidemiological criteria are met when there is

an epidemiological link involving human-to-human

transmission.

Using the clinical, laboratory and epidemiological

criteria, the following case classification was

established:

A. Possible case — any person meeting the clinical
criteria

B. Probable case — any person meeting the clinical
and epidemiological criteria

C. Confirmed case — any person meeting the clinical
and laboratory criteria.

RESULTS

In 2022, 371 cases were registered in Poland (total
confirmed, probable and possible cases) — i.e. twice
as much as in the 2021 (182) (11). The incidence in
2022 in Poland was 0.98 per 100 000 population and
compared to 2021 (0.48/100 000) was 104% higher,
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nolicenie interpretacji wynikéw badan serologicznych

wykonanych z pojedynczej probki krwi.

W $wietle zmienionej definicji kryteria kliniczne
spetnia kazda osoba, u ktorej wystepuje kaszel trwa-
jacy co najmniej dwa tygodnie oraz co najmniej jeden
z trzech objawow: napady kaszlu, napady bezdechu
na wdechu lub wymioty wystepujace bezposrednio
po kaszlu, lub kazda osoba, u ktorej lekarz rozpoznat
krztusiec lub napady bezdechu u niemowlat. Kryte-
ria laboratoryjne obejmuja co najmniej jedno z trzech
kryteridw: izolacj¢ Bordetella pertussis z materialu
klinicznego, wykrycie kwasu nukleinowego Bordetel-
la pertussis w materiale klinicznym, wykazanie wzro-
stu 0 100% lub spadku o 50% swoistych przeciwcial
przeciw Bordetella pertussis w badaniu dwoch probek
krwi pobranych w odstepie 3-5 tygodni lub wykazanie
odpowiedniego poziomu swoistych przeciwciat w po-
jedynczej probee krwi (9).

Na podstawie badan (10) ustalono nastgpujacg in-
terpretacje wynikow badan serologicznych wykona-
nych z pojedynczej probki krwi, w zaleznosci od ro-
dzaju przeciwcial:

— obecno$¢ przeciwceial klasy IgM ma znaczenie dia-
gnostyczne tylko w przypadku nieszczepionych
niemowlat oraz osob starszych, jezeli nie byly
szczepione w co najmniej ostatnich 10-u latach,
wynik dodatni u tych osob §wiadczy o zakazeniu
Bordetella pertussis

— stwierdzenie obecnosci przeciwciat klasy IgA
ma znaczenie diagnostyczne dla os6b powyzej
2 r.z., niezaleznie od daty szczepienia, za wynik
dodatni uznaje si¢ poziom przeciwcial 20 [U/ml
i powyzej (9)

— stwierdzenie obecnosci przeciwcial klasy IgG ma
znaczenie diagnostyczne dla oséb ze wszystkich
grup wieku, ale zawsze w polaczeniu z informacja
o okresie, jaki uptynat od ostatniego szczepienia.
Jezeli czas od ostatniego szczepienia wynosi 5 lat
i krocej, za wynik dodatni uznaje si¢ poziom 150
1U/ml i powyzej. Gdy czas od ostatniego szczepie-
nia wynosi powyzej 5 lat, za wynik dodatni uznaje
si¢ poziom 100 IU/ml i powyzej (9).

Kryteria epidemiologiczne sa spetnione, gdy wy-
stepuje powigzanie epidemiologiczne polegajace na
przeniesieniu zakazenia z cztowieka na cztowieka.

Stosujac kryteria kliniczne, laboratoryjne 1 epide-
miologiczne ustalono nastepujaca klasyfikacje przy-
padku:

A. Przypadek mozliwy — kazda osoba speiniajaca
kryteria kliniczne

B. Przypadek prawdopodobny —kazda osoba spenia-
jaca kryteria kliniczne i epidemiologiczne

C. Przypadek potwierdzony — kazda osoba spetniajg-
ca kryteria kliniczne i laboratoryjne.
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Table I. Pertussis in Poland in 2016-2022. Number of cases and incidence per 100 000 population, according to voivodeship

Tabela I. Krztusiec w Polsce w latach 2016-2022. Zachorowania i zapadalno$¢ na 100 000 mieszkancow wg wojewodztw

Median 2016-2020 2021 2022
Voivodeship Incidence Incidence Incidence
Number per Number per Number per
100 000 100 000 100 000

POLAND 1629 4.24 182 0.48 371 0.98
1. Dolnoslaskie 115 3.96 4 0.14 16 0.55
2. Kujawsko-Pomorskie 158 7.60 6 0.29 15 0.75
3. Lubelskie 36 1.70 4 0.19 7 0.34
4. Lubuskie 21 2.07 1 0.10 6 0.61
5. Lodzkie 313 12.67 35 1.44 107 4.49
6. Malopolskie 262 7.69 18 0.53 41 1.20
7. Mazowieckie 221 4.10 18 0.33 47 0.85
8. Opolskie 21 2.13 5 0.51 9 0.95
9. Podkarpackie 40 1.88 0.09 3 0.14
10. Podlaskie 95 8.02 29 2.48 35 3.05
11. Pomorskie 157 6.72 21 0.90 29 1.23
12. Slaskie 141 3.11 14 0.31 17 0.39
13. Swictokrzyskie 27 2.18 2 0.16 0.34
14. Warminsko-Mazurskie 37 2.59 0.28 3 0.22
15. Wielkopolskie 153 4.38 5 0.14 21 0.60
16. Zachodniopomorskie 63 3.69 14 0.83 11 0.67

and compared to the median for 2016-2020 it was 77%
lower (Table I).

In 2022, similarly to previous years, there was
a large variation in the incidence of pertussis between
voivodeship. The highest number of cases occurred in
the following voivodeships: Lodzkie, Mazowieckie
and Matopolskie (107, 47 and 41 respectively), while
the incidence was the highest in the voivodeship
Lodzkie, and then Podlaskie (4.49/100 000 and
3.05/100 000, respectively). The lowest number of
cases and the lowest incidence were recorded in 2022
in the following voivodeships: Podkarpackie — 3
cases (0.14/100 000) and Warminsko-Mazurskie — 3
cases (0.22/100 000) (Table I). Compared to previous
years, there is a deepening differentiation in incidence
between voivodeships, which may result from
insufficient reporting of pertussis cases to the State
Sanitary Inspection, which was also confirmed by the
results of the National Epidemiology Study of Pertussis
(BEK.), carried out at Department of Epidemiology
of the National Institute of Public Health — National
Institute of Hygiene (NIPH — NIH) (12).

Infections of children and adolescents up to 15
years of age accounted for 48.8% of all cases in 2022,
mostly in children aged 0-4. The highest incidence
among people up to 15 years of age was also found in
the age group 0-4 years (Table II).

WYNIKI I ICH OMOWIENIE

W 2022 r. w Polsce zarejestrowano 371 zachorowan
(tacznie przypadki potwierdzone, prawdopodobne
i mozliwe) — tj. ponad dwukrotnie wiecej niz w roku
2021 (182) (11). Zapadalno$¢ w 2022 r. w Polsce wy-
nosita 0,98 na 100 000 mieszkancow i w poréwnaniu
z rokiem 2021 (0,48/100 tys.) byta wyzsza o 104%,
a w porownaniu z mediang za lata 2016-2020 nizsza
0 77% (Tab. I).

W 2022 r., podobnie do lat ubiegtych, stwierdzono
duze zroznicowanie w zapadalnosci na krztusiec mig-
dzy wojewodztwami. Najwigcej zachorowan wystapito
w wojewodztwach: 16dzkim, mazowieckim i matopol-
skim (odpowiednio: 107, 47 i 41), natomiast zapadalno$¢
byta najwyzsza w woj. t6dzkim, a nastegpnie podlaskim
(odpowiednio 4,49/100 tys. i1 3,05/100 tys.). Najnizsza
liczbe zachorowan oraz najnizsza zapadalno$¢ odnoto-
wano w 2022 r. w wojewddztwach: podkarpackim — 3
przypadki (0,14/100 tys.) i warminsko-mazurskim — 3
przypadki (0,22/100 tys.) (Tab. I). W poréwnaniu z po-
przednimi latami obserwuje si¢ poglebiajace si¢ zroz-
nicowanie zapadalno$ci migdzy wojewodztwami, ktore
moga wynika¢ z niedostatecznej zglaszalnosci zacho-
rowan na krztusiec do Panstwowej Inspekcji Sanitarnej,
co takze potwierdzity wyniki Ogolnopolskiego Bada-
nia Epidemiologii Krztusca (BEKi), realizowanego
w Zakladzie Epidemiologii NIZP — PZH (12).
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The overall incidence among men in 2022 was
lower compared to the incidence among women
(respectively: 0.9/100 000 and 1.1/100 000). The above
trend occurred in the older age groups of 10-14 and 15-
19 and >20 years, while in the age group 0-4, 5-9 the
incidence was higher in men.

In 2022, a higher overall incidence was recorded
in cities than in rural areas. The incidence in all age
groups was higher in cities, except for the age group
15-19, where the incidence was higher in rural areas.
(Table III).

In about 30% of people with pertussis, the course of
the disease was defined as mild (117 people), in about
50% of people as moderate (180 people), and in about
1% of people — severe (5 people). The severity of the
course of the disease was not defined in about 19% of
people. In 2022, 151 people were hospitalized due to
pertussis.

In 2022, the following cases were registered using
the current case definitions: 218 (58.8%) possible cases,
2 (0.5%) probable cases, and 151 (40.7%) confirmed
cases.

Laboratory diagnostics of pertussis were performed
in 2022 in 275 people, including 272 people who
underwent serological testing. The results of antibody
tests in 149 patients met the laboratory criteria for
a confirmed case, and in 124 patients, antibody titers
did not show the appropriate level or significant
dynamics (123 possible cases and 1 probable case).
PCR testing was performed in 2 people, the result of
which was negative in one case (classified as a possible
case). Bacteriological testing confirmed infection
with Bordetella pertussis in 1 person. Pertussis was
diagnosed based on clinical symptoms in 96 patients,
of whom only 1 patient (probable case) had contact
with a person suffering from pertussis. In 95 patients,
laboratory diagnostics were not performed and no
epidemiological link was found (possible cases).

In 2022, one case was recorded in the epidemiological
surveillance system in which the disease ended in
death. This was an 84-year-old man who had not been
vaccinated against pertussis in the past. The results of
serological tests for pertussis were positive. Due to the
lack of precise information on antibody titer levels, the
case was classified in epidemiological surveillance as
possible.

Vaccinations against pertussis in 2022. In 2022,
the vaccination rate of children aged 2 years with 4
doses of the pertussis vaccine was 94.3% in total and
ranged from 90.6% (Podlaskie voivodeship) to 97.9%
(Warminsko-Mazurskie voivodeship). Compared to
previous years, the percentage of children vaccinated
at the age of 2 years with 4 doses of the pertussis
vaccine is decreasing and in 2021 amounted to 96.3%
in total. The analysis of epidemiological interviews

Zachorowania dzieci i miodziezy do 15 r.z. sta-
nowity 48,8% ogoétu zachorowan w 2022 r., w wigk-
szo$ci byty to zachorowania dzieci w wieku 0-4 lata.
Najwyzsza zapadalno$¢ wsrod osob do 15 r.z. stwier-
dzono takze w grupie wieku 0-4 lat (Tab. II).

Zapadalno$¢ ogotem mezczyzn w 2022 r. byta niz-
sza w porownaniu z zapadalnoscig kobiet (odpowied-
nio: 0,9/100 tys. i 1,1/100 tys.). Tendencja powyzsza
wystapita w starszych grupach wieku 10-14 i 15-19
i >20 lat, natomiast w grupie wieku 0-4, 5-9 zapadal-
no$¢ byta wyzsza u m¢zezyzn.

W 2022 r. zarejestrowano wyzsza zapadalnos¢
ogbdlem w miastach niz na obszarach wiejskich. Za-
padalnos$¢ we wszystkich grupach wieku byta wyz-
sza w miastach, z wyjatkiem grupy wieku 15-19 lat
gdzie zapadalno$¢ byla wyzsza na obszarach wiej-
skich (Tab. III).

U ok. 30% os6b chorych na krztusiec przebieg cho-
roby byl okreslony jako lekki (117 osob), u ok. 50%
0s6b jako $redni (180 oséb), a u ok. 1% o0sob — ciezki
(5 0s6b). Ciezkos¢ przebiegu choroby nie zostata okre-
$lona u ok. 19% o0s6b. Z powodu krztusca hospitalizo-
wano w 2022 r. 151 oséb.

W 2022 r. zarejestrowano, stosujac obowigzujace
definicje przypadku, odpowiednio: 218 (58,8%) przy-
padkow mozliwych, 2 (0,5%) prawdopodobne oraz 151
(40,7%) przypadkow potwierdzonych.

Diagnostyke laboratoryjng krztusca przeprowa-
dzono w 2022 r. u 275 os6b, w tym u 272 0s6b wyko-
nano badanie serologiczne. Wyniki badan przeciwciat
u 149 chorych spelniaty kryteria laboratoryjne dla
przypadku potwierdzonego, a u 124 chorych miana
przeciwcial nie wykazaty odpowiedniego poziomu
lub znamiennej dynamiki (123 przypadki mozliwe i 1
prawdopodobny). Badanie PCR wykonano u 2 o0séb,
ktorego wynik w jednym przypadku byt negatywny/
ujemny (zaklasyfikowano jako przypadek mozliwy).
Badaniem bakteriologicznym potwierdzono zakaze-
nie pateczka Bordetella pertussis u 1 osoby. Krztusiec
rozpoznano na podstawie objawow klinicznych u 96
chorych, wsrod ktoérych, tylko 1 chory (przypadek
prawdopodobny) miat kontakt z osoba chorujaca na
krztusiec. U 95 chorych nie wykonano diagnostyki
laboratoryjnej ani nie stwierdzono powigzania epide-
miologicznego (przypadki mozliwe).

W 2022 r. w systemie nadzoru epidemiologicznego
odnotowano jeden przypadek, w ktérym choroba za-
konczyla sie¢ zgonem. Byt to me¢zczyzna w wieku 84
lat, nieszczepiony przeciwko krztuscowi w przeszio-
$ci. Wyniki wykonanych badan serologicznych w kie-
runku krztusca byly pozytywne. Z powodu braku
doktadnych informacji dotyczacych pozioméw mian
przeciwcial, przypadek zaklasyfikowano w nadzorze
epidemiologicznym jako mozliwy.
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shows that in the group of people who contracted
pertussis in 2022, 92 people were not vaccinated
(24.8% unvaccinated), because they were born before
vaccination was introduced (born before 1960) (32
people) or because they were under 2 months of age
(were not covered by the vaccination schedule) (6
people) or received a temporary/permanent exemption
from vaccination (12 people) or parents did not consent
to vaccination (4 people), in the case of the remaining
38 people, no information was given during the
interview about the reason for not being vaccinated.
It is not known whether they were vaccinated in 86
patients. However, among the remaining patients, 98
people received basic vaccination (4 doses), 32 people
— basic vaccination and booster vaccination at the age
of 6 (5 doses), 16 people received booster vaccination
at the age of 14 (6 doses), 1 person received — 7 doses.
Among the remaining people, 20 people received
3 doses of vaccination, 14 people — 2 doses and 12
people — 1 dose.

According to the Immunization Program, each
child should receive 4 doses of DTwP vaccine at: 2,
3-4, 5-6 and 16-18 months of age (primary vaccination
with whole-cell pertussis vaccine) and a booster dose
with acellular vaccine (DTaP) at 6 years of age life.
A vaccine with a reduced content of diphtheria and
pertussis antigens (dTap) is administered to adolescents
aged 14 and over as part of compulsory vaccinations
(booster dose). In 2017, a recommendation was added
to vaccinate people aged 19 years and over with
the dTap vaccine against pertussis, instead of the
mandatory vaccination against diphtheria and tetanus.
Pertussis vaccines used in Poland are combined
with diphtheria and tetanus vaccines (DTwP/DTaP/
dTap). Acellular vaccines (DTaP) combined with
Hib vaccines, inactivated poliomyelitis vaccine and
hepatitis B vaccine are also available in the country.

SUMMARY AND CONCLUSIONS

In Poland, the number of pertussis cases increased
by 104% in 2022 compared to the previous year, which
was undoubtedly influenced by the gradual lifting
of restrictions on social contacts and the obligation
to wear masks. A further increase in the number of
pertussis cases can be expected in the coming years
due to the complete lifting of the restrictions introduced
during the COVID-19 pandemic, which will increase
exposure and strengthen the natural circulation of the
pertussis bacillus in the environment.

The increase in the number of pertussis cases shows
that this is a disease that should not be forgotten and
remains a public health problem, because the immunity
obtained through vaccination does not last a lifetime,
it decreases with the passage of time after vaccination
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Szczepienia przeciw krztuscowi w 2022 r.
W 2022 r. poziom zaszczepienia dzieci w 2 r.z. 4 daw-
kami szczepionki przeciw krztu$cowi wynosit ogo-
tem 94,3% 1 wahat si¢ od 90,6% (woj. podlaskie) do
97,9% (woj. warminsko-mazurskie). W poréwnaniu
do lat ubieglych maleje odsetek dzieci zaszczepionych
w 2 r.z. 4 dawkami szczepionki przeciw krztu$cowi
1w 2021 r. wynosit ogétem 96,3%. Z analizy wywia-
dow epidemiologicznych wynika, ze w grupie osob,
ktore w 2022 r. zachorowaty na krztusiec 92 osoby nie
byty zaszczepione (24,8% nieszczepionych), poniewaz
urodzily si¢ jeszcze przed wprowadzeniem szczepien
(urodzone przed 1960 r.) (32 osoby) lub ze wzgledu
na wiek ponizej 2 m.z. (nie byly objete kalendarzem
szczepien) (6 osob) lub otrzymaty okresowe/trwa-
te zwolnienie ze szczepien (12 oséb) lub rodzice nie
wyrazili zgody na szczepienie (4 osoby), w przypadku
pozostatych 38 oséb nie podano informacji w wywia-
dzie o przyczynie braku szczepienia. O 86 chorych
nie wiadomo, czy byli szczepieni. Natomiast wsrod
pozostatych chorych, 98 0sob otrzymalo szczepienie
podstawowe (4 dawki), 32 osoby — szczepienie podsta-
Wowe oraz szczepienie przypominajace w 6 r.z. (5 da-
wek), 16 0sob otrzymalo szczepienie przypominajace
w 14 r.z. (6 dawek), jedna osoba otrzymata 7 dawek.
Wsrod pozostatych 0sob 20 otrzymato 3 dawki szcze-
pienia, 14 0s6b — 2 dawki i 12 os6b — 1 dawke.

Wedtug Programu Szczepien Ochronnych kaz-
de dziecko powinno otrzymac¢ 4 dawki szczepionki
DTwP w: 2, 3-4, 5-6 i 16-18 miesiacu zycia (szczepie-
nie podstawowe przy uzyciu pelnokomorkowej szcze-
pionki przeciw krztuscowi) oraz dawke przypomina-
jaca szczepionka acelularng (DTaP) w 6 roku zycia.
Szczepionke o obnizonej zawartosci antygenow bto-
nicy i krztusca (dTap) otrzymuje w ramach szczepien
obowiazkowych mlodziez w 14 r.z. (dawka przypo-
minajgca). W 2017 roku dodano zalecenie szczepienia
przeciw krztu$cowi szczepionka dTap osob w 19 r.z.,
w miejsce obowigzkowego szczepienia przeciw bloni-
cy 1 tezcowi. Szczepionki przeciw krztuscowi stoso-
wane w Polsce sg skojarzone ze szczepionka przeciw
btonicy i przeciw tezcowi (DTwP/DTaP/dTap). W kra-
ju dostepne sa takze szczepionki acelularne (DTaP)
skojarzone ze szczepionkami przeciw Hib, inaktywo-
wang szczepionkg przeciw poliomyelitis oraz szcze-
pionka przeciw wzw typu B.

WNIOSKI

W Polsce w 2022 r. odnotowano wzrost liczby
zachorowan na krztusiec o 104% w porownaniu do
roku ubieglego, na ktory niewatpliwie mialo wpltyw
stopniowe znoszenie ograniczen w kontaktach spo-
fecznych oraz obowiazku noszenia maseczek. W ko-
lejnych latach mozna spodziewac si¢ dalszego wzrostu
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(it disappears within 4-12 years). Unimmunized or
incompletely immunized newborns and infants, in
the first six months of life, account for the majority of
deaths due to pertussis in EU/EEA countries. In the
years 2011-2022, registered infant deaths occurred in
children under 6 months of age, with the majority of
deaths occurring in infants in their 1st month of life.
This highlights the importance of vaccinating pregnant
women during each pregnancy to protect the youngest
children from severe disecase and death until they
receive basic vaccinations (13). In addition, a worrying
trend is the decreasing vaccination rate against
pertussis in children aged 2 years who are covered
by mandatory basic vaccinations. An increase in the
number of people susceptible to pertussis may lead to
large compensatory epidemics in the future, therefore
in the current epidemiological situation it is necessary
to maintain the highest possible level of vaccination
of the population, >95%, to prevent new cases of
pertussis. A further increase in the number of pertussis
cases can be expected in the coming years, therefore
it is important to raise awareness, among others,
healthcare workers in the field of early recognition
of this disease, methods of diagnosis, treatment and
reporting to the State Sanitary Inspectorate, which is
necessary to continue surveillance of pertussis.
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ABSTRACT

INTRODUCTION. Tetanus is an infectious disease caused by the bacterium Clostridium tetani, which
produces a neurotoxin (tetanospasmin) that causes spastic paralysis. This disease can only be prevented by
vaccination. Tetanus is very rare in EU countries, where it mainly affects people over 60 years of age. Tetanus
is a serious health problem in countries with low vaccination rates and poor hygiene conditions, and neonatal
tetanus is a particularly significant problem in these countries. In Poland, according to the Vaccination Program,
mandatory vaccinations against tetanus should be given to children and adolescents up to the age of 19, while
adults are recommended booster doses every 10 years.

OBJECTIVES. The aim of the study was to assess the epidemiological situation of tetanus in Poland
in 2020-2022.

MATERIAL AND METHODS. The assessment of the epidemiological situation of tetanus in Poland in
2020-2022 was made based on the interpretation of data from the annual bulletins “Infectious diseases and
poisonings in Poland” for 2020-2022 and the bulletins “Vaccinations in Poland” for 2020-2022 as well as data
from individual epidemiological reports on diseases registered in the “Epibaza” system.

RESULTS. In 2020, 2 cases of tetanus were registered in Poland, in 2021 — 5 cases, and in 2022 also 5 cases.
The total incidence in 2020 was 0.005 per 100 000 people, in 2021 and in 2022 — 0.013 per 100 000 and was
lower compared to the median for 2015-2019 (0.031). In 2020-2021, all reports concerned hospitalized people,
while in 2022 one person was treated as an outpatient. No cases were recorded in people under 30 years of age.
SUMMARY AND CONCLUSIONS. In Poland, a decrease in the number of reported tetanus cases was
observed in 2020-2022 compared to previous years. Sporadic tetanus cases in Poland are recorded mainly in
older age groups, but also occur among adults under 60 years of age. The cases can be associated with the lack
of booster vaccinations in adults.

Keywords: fetanus, epidemiology, Poland, 2020-2022
STRESZCZENIE

WSTEP. Tezec jest chorobg zakazna wywolywana przez bakterie Clostridium tetani, produkujaca neurotoksy-
n¢ (tetanospazming) powodujaca porazenia spastyczne. Chorobie tej mozna zapobiegac tylko przez szczepienia.
Zachorowania na tezec sg bardzo rzadkie w krajach UE, w ktorych choruja gléwnie osoby powyzej 60 r.z. Tezec
jest powaznym problemem zdrowotnym w krajach o niskim stanie zaszczepienia i ztych warunkach higienicz-
nych, szczegoélnie istotnym problemem w tych krajach jest tezec noworodkow. W Polsce zgodnie z Programem
Szczepien Ochronnych obowigzkowe szczepienia przeciw t¢zcowi powinny otrzymaé dzieci i mtodziez do
ukonczenia 19 r.z., natomiast osobom dorostym zalecane sa dawki przypominajace szczepionki co 10 lat.

CEL PRACY. Celem pracy byta ocena sytuacji epidemiologicznej tezca w Polsce w latach 2020-2022.
MATERIAL I METODY. Oceny sytuacji epidemiologicznej t¢zca w Polsce w latach 2020-2022 dokonano na
podstawie interpretacji danych z biuletyndéw rocznych ,,Choroby zakazne i zatrucia w Polsce” za lata 2020-2022

* The work was carried out as part of task No. BE-1/2024 / Praca zostata wykonana w ramach zadania nr BE-1/2024

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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oraz biuletynow ,,Szczepienia ochronne w Polsce” za lata 2020-2022 oraz danych z indywidualnych raportow
epidemiologicznych o zachorowaniach rejestrowanych w systemie ,,Epibaza”.

WYNIKI. W 2020 r. w Polsce zarejestrowano 2 przypadki tezca, w 2021 r. — 5 przypadkéw, w 2022 r. rbwniez
5 przypadkow. Zapadalno$¢ ogotem w 2020 r. wyniosta 0,005 na 100 tys. mieszkancow, a w latach 2021 i 2022
—0,013 na 100 tys. i byta nizsza w poréwnaniu z mediang za lata 2015-2019 (0,031). W latach 2020-2021 wszyst-
kie zgtoszenia dotyczyty osob hospitalizowanych, natomiast w 2022 r. jedna osoba byla leczona ambulatoryjnie.
Nie odnotowano zachorowan u 0séb ponizej 30 r.z.

WNIOSKI. W Polsce w latach 2020-2022 obserwowano spadek liczby zgtoszonych zachorowan na tgzec w po-
roéwnaniu z wczesniejszymi latami. Sporadyczne zachorowania na tezec w Polsce odnotowywane sg gtdwnie
w starszych grupach wieku, ale wystepuja takze wsrod osob dorostych ponizej 60 r.z. Mozna je powigzaé z bra-

kiem szczepien przypominajacych u osob dorostych.

Stowa kluczowe: t¢zec, epidemiologia, Polska, 2020-2022

BACKGROUND

Tetanus is an infectious disease caused by the
ubiquitous bacterium Clostridium tetani, which
produces a neurotoxin (tetanospasmin) that inhibits
the release of blocking transmitters, causing spastic
paralysis. The disease manifests clinically as painful
muscle spasms, with the spasms starting with lockjaw
and then involving the muscles of the neck, back,
abdomen and limbs. In the later period, paroxysmal
contractions occur, which may be spontaneous or
triggered by touch, visual, auditory or emotional
stimuli. Based on clinical symptoms, four main types
of tetanus are distinguished: generalized, neonatal,
local, cerebral. In the most common form of tetanus
— generalized tetanus, muscles of the entire body are
affected. Less common forms of tetanus are local
tetanus, characterized by muscle spasm at the site of
injury, which can develop into generalized tetanus.
Cerebral tetanus involves the muscles of the head
and is associated with a disorder of the function of
the cranial nerves. It occurs most often after a head
injury: skull fracture, scalp wound, eye injury,
dental procedures, otitis media. It manifests itself by
paralysis of various cranial nerves, but the VII nerve
is most often affected. This type can also develop
into generalized tetanus. Serious complications can
occur in the course of tetanus: aspiration, aspiration
pneumonia, paralysis of the respiratory muscles and
larynx, acute respiratory failure and pulmonary
embolism. In 11% of cases, tetanus ends in death.
Neonatal tetanus is a generalized form of tetanus,
occurring in newborns of mothers who have not
been vaccinated against tetanus and as a result of
infection, e.g. during cutting the umbilical cord with
a contaminated instrument. Newborns of vaccinated
mothers do not suffer from tetanus as a result of
passive transfer of antibodies from the mother. The
disease can only be prevented through appropriate
vaccinations, including for pregnant women, because
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WSTEP

Tezec jest chorobg zakazng wywotywana przez
wszechobecna bakterie Clostridium tetani, produkuja-
cg neurotoksyne (tetanospazming) hamujacg uwalnia-
nie przekaznikow blokujacych, powodujac porazenia
spastyczne. Choroba klinicznie objawia si¢ bolesny-
mi skurczami mig$ni, przy czym skurcze zaczynaja
si¢ od szczeko$cisku, a nastepnie obejmuja migsnie
karku, grzbietu, brzucha i konczyn. W pozniejszym
okresie wystepuja napadowe prezenia, ktore moga
by¢ spontaniczne lub wywotane przez dotyk, bodzce
wzrokowe, stuchowe lub emocjonalne. Na podstawie
objawdw klinicznych wyrdznia si¢ cztery gtéwne typy
tezca: uogodlniony, noworodkowy, miejscowy, mozgo-
wy. W najczgstszej postaci tezca — tezcu uogdlnionym,
dotknigte sg migs$nie catego ciala. Rzadsze postacie
tezca to tgzec miejscowy, charakteryzujacy sie skur-
czem mig$ni W miejscu urazu, mogacy rozwingc si¢
w uogolniong postaé tgzca. Tezec moézgowy obejmuje
migénie glowy i zwigzany jest z zaburzeniem funk-
cji nerwow czaszkowych. Wystepuje on najczgsciej
po urazie glowy: zlamaniu czaszki, zranieniu skory
glowy, urazie oka, zabiegach stomatologicznych, za-
paleniu ucha $rodkowego. Objawia si¢ porazeniem
roznych nerwow czaszkowych, jednak najczesciej za-
jety jest nerw VIIL. Ten typ takze moze rozwina¢ si¢
w tezec uogdlniony. W przebiegu tezca moze dojs¢ do
powaznych powiklan: zachlysnigcia, aspiracyjnego
zapalenia pluc, porazenia migéni oddechowych i krta-
ni, ostrej niewydolno$ci oddechowej oraz zatoru ptu-
cnego. W 11% przypadkow tezec konczy sie zgonem.
Tezec noworodkowy jest uogdlniona postacia tgzca,
wystepujaca u noworodkoéw matek niezaszczepionych
przeciwko tezcowi oraz w wyniku zakazenia np. pod-
czas przecinania pepowiny zanieczyszczonym narzg-
dziem. Noworodki matek zaszczepionych nie choru-
ja na tgzec w wyniku biernego transferu przeciwciat
od matki. Chorobie mozna zapobiegac¢ tylko poprzez
odpowiednie szczepienia, takze kobiet w cigzy, ponie-
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having had tetanus does not protect against further
infection nor does it provide immunity (1,2).

Tetanus remains a serious public health problem,
particularly in low-income countries in Africa, Asia,
and South America, where vaccination coverage,
perinatal care standards, and hygiene conditions
are low. Neonatal tetanus is a significant problem
in these countries. Tetanus is estimated to cause
nearly 300,000 deaths worldwide each year and is
responsible for 5-7% of all neonatal deaths and 5%
of maternal deaths (3). The WHO estimates that
25,000 children died from tetanus in 2018 (the last
year for which data were compiled), an 88% decrease
compared to 2000. Globally, 86% of children are
vaccinated against tetanus with the DTP vaccine
(diphtheria, tetanus, and pertussis) (4).

In the EU, tetanus cases are very rare due to
widespread vaccination programs and changes in
agricultural work patterns. The highest risk of tetanus
in Europe occurs in the elderly, non-immunized and
intravenous drug users (3).

The tetanus vaccine is an inactivated vaccine,
containing purified, inactive tetanus toxin (the
so-called toxoid). Mandatory tetanus vaccination
applies to children and adolescents up to 19 years
of age. Immunity against tetanus decreases over
time, therefore booster doses are recommended for
adults every 10 years (5). According to the National
Immunization Program, all children should receive
4 doses of the DTP vaccine at: 2, 3-4, 5-6 and 16-
18 months of age (basic vaccination) using the DTP
vaccine (free of charge) or DTaP (paid) and a booster
dose (DTaP) at 6 years of age and a dose of the
vaccine (dTap) at 14 years of age. The last dose of
the vaccine against diphtheria, tetanus and pertussis
is administered at 19 years of age as a mandatory
vaccination — Td or recommended vaccination — Tdap

(©).
OBJECTIVES

The aim of the study was to assess the
epidemiological coefficients of tetanus in Poland in
2020-2022.

MATERIAL AND METHODS

The assessment of the epidemiological situation of
tetanus in Poland in the years 2020-2022 was carried
outbased onareview of data from the annual bulletins:
»Infectious diseases and poisonings in Poland” for
the years 2020-2022, while the assessment of the
immunization status of the population was made on
the basis of data from the bulletins: ,,Vaccinations
in Poland” for the years 2020-2022 and data from

waz przechorowanie t¢zca nie chroni przed kolejnym
zachorowaniem ani nie pozostawia odpornosci (1,2).

Tezec pozostaje powaznym problemem zdrowia
publicznego szczegolnie w krajach o niskich docho-
dach: Afryki, Azji i Ameryki Potudniowej, w ktérych
wystepuje niski stan zaszczepienia, niskie standardy
opieki okoloporodowej i zle warunki higieniczne.
W tych krajach istotnym problemem jest t¢zec nowo-
rodkéw. Szacuje si¢, ze tezec jest przyczyna co roku
blisko 300 000 zgonow na $wiecie i jest odpowiedzial-
ny za 5-7% wszystkich zgoné6w noworodkéw i 5% zgo-
néw matek (3). WHO szacuje, ze w 2018 r. (ostatni rok,
dla ktérego opracowano dane) z powodu tezca zmarto
25 000 dzieci, co stanowi 88% spadek w porownaniu
z 2000 r. Na $wiecie 86% dzieci jest zaszczepionych
przeciw tezcowi szczepionka DTP: przeciw btonicy,
tezcowi 1 krztuscowi (4).

W UE zachorowania na tezec sg bardzo rzadkie
z powodu realizowanych powszechnych programéw
szczepien 1 zmian w trybie pracy w rolnictwie. Naj-
wyzsze ryzyko tezca w Europie wystgpuje u osob star-
szych, nieuodpornionych oraz wérdéd oséb przyjmuja-
cych dozylnie narkotyki (3).

Szczepionka przeciw tezcowi nalezy do szczepio-
nek inaktywowanych, zawiera oczyszczong nieak-
tywna toksyne tezcowa (tzw. toksoid). Obowigzkowe
szczepienie przeciw t¢zcowi dotyczy dzieci i mtodzie-
zy do ukonczenia 19 r.z. Odpornos¢ przeciw tezco-
wi zmniejsza si¢ z uplywem czasu, dlatego osobom
dorostym zalecane sa dawki przypominajace szcze-
pionki co 10 lat (5). Zgodnie z Programem Szczepien
Ochronnych wszystkie dzieci powinny otrzymac 4
dawki szczepionki DTP w: 2, 3-4, 5-6 i 16-18 miesia-
cu zycia (szczepienie podstawowe) przy uzyciu szcze-
pionki DTP (bezptatnie) lub DTaP (odptatnie) oraz
dawke przypominajaca (DTaP) w 6 roku zycia i daw-
ke szczepionki typu (dTap) w 14 r.z. Ostatnia dawka
szczepionki przeciw btonicy, tezcowi i krztuscowi jest
podawana w 19 r.z. jako szczepienie obowigzkowe —
Td Iub szczepienie zalecane — Tdap (6).

CEL PRACY

Celem pracy byta ocena wspotczynnikéw epide-
miologicznych tezca w Polsce w latach 2020-2022.

MATERIAL I METODY

Oceng sytuacji epidemiologicznej tezca w Polsce
w latach 2020-2022 przeprowadzono w oparciu o prze-
glad danych z biuletynow rocznych: ,,Choroby zakaz-
ne 1 zatrucia w Polsce” za lata 2020-2022 , za$ oceny
stanu uodpornienia populacji dokonano na podstawie
danych z biuletynow: ,,Szczepienia Ochronne w Pol-
sce” za lata 2020-2022 oraz danych z indywidualnych
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individual epidemiological reports on diseases

registered in the ,,Epibaza” system (7-10).

According to the case definition, a confirmed
case of tetanus requires meeting at least one of two
criteria:

— isolation of Clostridium tetani from the site of
infection,

— demonstration of the presence of tetanus toxin in
the blood serum.

Probable cases require meeting at least one of the
following three clinical criteria:

— painful muscle spasms, most often of the jaw
and neck muscles, causing spasms of the facial
muscles: lockjaw and the so-called sardonic smile
(risus sardonicus),

— painful contractions of the trunk muscles,

— generalized spasms, often with arched body
posture (opistotonus) (11).

RESULTS

Epidemiological situation of tetanus in Poland in
2020-2022. In 2020, 2 cases of tetanus were registered
in Poland, in 2021 — 5 cases, and in 2022 also 5 cases.
All cases of tetanus in 2020-2022 were classified as
probable cases. The total incidence in 2020 was 0.005
per 100 000 people, and in 2021 and 2022 — 0.013 per
100 000 and was lower compared to the median for
2015-2019 (0.031/100 000) by 58%. In 2020, tetanus
cases occurred in two voivodeships (Lubelskie and
Matopolskie), in 2021 — in 3 voivodeships (Lubuskie,
Lodzkie, Zachodniopomorskie), in 2022 — in 5
voivodeships  (Kujawsko-Pomorskie, Lubelskie,
Lubuskie, Malopolskie, Zachodniopomorskie) (Table
I). In 2020-2022, there were no cases in the first

raportéw epidemiologicznych o zachorowaniach reje-

strowanych w systemie ,,Epibaza” (7-10).

Wedtug definicji przypadku, potwierdzony przy-
padek t¢zca wymaga spetnienia co najmniej jednego
z dwoch kryteriow:

— izolacji Clostridium tetani z miejsca zakazenia

— wykazania obecnosci toksyny tezcowej w surowi-
cy krwi,

natomiast przypadki prawdopodobne wymagaja spet-

nienia co najmniej jednego z nastgpujacych trzech

kryteriéw klinicznych:

— bolesne skurcze mie$niowe, najczesciej miesni zu-
chwy i karku, powodujace skurcze migéni twarzy:
szczgkoscisk i tzw. usmiech sardoniczny (risus
sardonicus),

— bolesne skurcze migsni tutowia,

— uogolnione skurcze, czesto wystepuje tukowate
wygiecie ciata (opistotonus) (11).

WYNIKI

Sytuacja epidemiologiczna tezca w Polsce w la-
tach 2020-2022. W 2020 r. w Polsce zarejestrowano
2 zachorowania na t¢zec, w 2021 r. — 5 zachorowan,
1w 2022 r. rowniez 5 zachorowan. Wszystkie przy-
padki zachorowan na tezec w latach 2020-2022 za-
kwalifikowano jako przypadki prawdopodobne. Za-
padalnos¢ ogotem w 2020 r. wyniosta 0,005 na 100
tys. mieszkancéw, a w roku 2021 i 2022 — 0,013 na
100 tys. i byta nizsza w porownaniu z mediang za lata
2015-2019 (0,031/100 tys.) o 58%. W 2020 r. zachoro-
wania na tezec wystapity w 2 wojewodztwach (lubel-
skim i matopolskim), w 2021 r. — w 3 wojewodztwach
(lubuskim, t6dzkim, zachodniopomorskim), w 2022 r.
— w 5 wojewddztwach (kujawsko-pomorskim, lubel-

H 2020 w2021 m2022

Number of cases
N

I IT

IIT

v
Quarter

Fig. 1. Number of tetanus cases in Poland in quarters 2020-2022
Ryec. 1. Liczba zachorowan na t¢zec w kwartatach w Polsce w latach 2020-2022
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Table I. Tetanus in Poland in 2015-2022. Number of cases and incidence per 100 000 population, according to voivodeship
Tabela I. Tezec w Polsce w latach 2015-2022. Zachorowania i zapadalno$¢ na 100 000 mieszkancow wg wojewodztw

Median 2015-2019 2020 2021 2022
Voivodeship Incidence Incidence Incidence Incidence
Number per Number per Number per Number per
100 000 100 000 100 000 100 000
POLAND 12 0.031 2 0.005 5 0.013 5 0.013
1. Dolnoslaskie 1 0.034 - - - - - -
2. Kujawsko-Pomorskie - - - - - - 1 0.050
3. Lubelskie 1 0.047 1 0.048 - - 1 0.049
4. Lubuskie - - - - 2 0.199 1 0.102
5. Lodzkie 1 0.040 - - 2 0.082 - -
6. Matopolskie 3 0.088 1 0.029 - - 1 0.029
7. Mazowieckie 2 0.037 - - - - - -
8. Opolskie - - - - - - - -
9. Podkarpackie 1 0.047 - - - - - -
10. Podlaskie - - - - - - - -
11. Pomorskie - - - - - - - -
12. Slaskie 1 0.022 - - - - - -
13. Swictokrzyskie 1 0.080 - - - - - -
14. Warminsko-Mazurskie - - - - - - - -
15. Wielkopolskie - - - - - - - -
16. Zachodniopomorskie 1 0.058 - - 1 0.059 1 0.061

Table II. Tetanus in Poland in 2020-2022. Total number of cases (n), annual incidence per 100 000 (inc.) and deaths

according to sex and age in urban and rural population

Tabela II. Tezec w Polsce w latach 2020-2022. Zachorowania i srednia roczna zapadalnos¢ na 100 000 mieszkancow oraz

zgony wg pici, wieku i srodowiska

Age Males Females Urban Rural Total
group n inc. |deaths| n inc. |deaths| n inc. |deaths| n inc. |deaths| n inc. |deaths
0-19 - - - - - - - - - - - - - - -
20-29 - - - - - - - - - - - - - - -
30-39 3 10.033| - 1 |0.011 - 4 10037 - - - - 4 10.022| -
40-49 1 [0.011 - - - - 1 [0.009| - - - - 1 10.006| -
50-59 I 10015 - - - - I 0012 - - - - I 10.007| -
60-69 1 (0014 1 1 (0012 - - - - 2 10036 1 2 10.013 1
70-79 - - - 1 10019 - 1 (0017 - - - - 1 ]0.011 -
=80 - - - 3 10.087| 1 1 |0.031 1 0.114 - 3 10.060
Total 6 |0.011 1 6 |0010| 1 8 10.012] 1 0.009| 1 12 (0010 2

quarter of the year, which corresponds to the lack of
gardening, which is one of the most common causes
of the gateway to tetanus infection due to injury (Fig.
D).

Tetanus cases among adults up to 60 years of age
accounted for 50% of all cases in 2020-2022, with
no cases reported in people under 30 years of age.
The total number of cases among women and men
in 2020-2022 was the same, six women and six men
(Table II). There were two deaths in the analyzed

skim, lubuskim, matopolskim, zachodniopomorskim)
(Tab. I). W latach 2020-2022 nie wystapity zachoro-
wania w I kwartale roku, co koresponduje z brakiem
prac ogrodowych, ktore sg jedng z najczgstszych przy-
czyn powstania wrot zakazenia tezca z powodu zra-
nien (Ryc. 1).

Zachorowania na t¢zec wsroéd osob dorostych do
60 roku zycia stanowity 50% ogoétu zachorowan w la-
tach 2020-2022, nie odnotowano zachorowan u osob
ponizej 30 r.z. Ogodlna liczba zachorowan wsrod kobiet
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period, one death in 2020 and one in 2022, both in
people over 60 years of age.

Among the cases reported in 2020-2022, four
occurred in rural residents and eight in urban residents
(Table II). All reports in 2020-2021 concerned
hospitalized people, while in 2022 one person was
treated as an outpatient.

The portal of infection in most cases reported in
2020-2022 was wounds. In three cases, it was a stab
wound, in two cases a cut wound, also in two cases
an abrasion/cut, in one case a contused wound and
in one case a bite wound occurred, while in three
cases there was no information about the portal of
infection.

The analysis of epidemiological interviews shows
that in the group of people who contracted tetanus in
2020-2022, one person had been vaccinated against
the disease in the past, two people were not vaccinated,
and for 9 patients there was no information about the
status of vaccination against tetanus.

Impact of the COVID-19 pandemic on the
epidemiological situation of tetanus in 2020-2022.
During the COVID-19 pandemic, a decrease in the
number of reported tetanus cases was noted. The
reasons for this include the burden on the sanitary
inspection with a large number of COVID-19 case
reports, which translated into a decrease in the
sensitivity of epidemiological surveillance of other
infectious diseases (3). It is also assumed that the
insufficient reporting of tetanus cases to the State
Sanitary Inspectorate may result from the mild
course of the disease in partially vaccinated people.
In addition, during the COVID-19 pandemic,
restrictions were introduced, including those limiting
outdoor activity, which could have had an impact on
the number of infection.

Tetanus vaccinations in 2020-2022. In 2020, the
vaccination status of children aged 2 years against
tetanus was 96.5% overall and ranged from 89.5%
(Podlaskie voivodeship) to 97.9% (Warminsko-
Mazurskie voivodeship). In subsequent years,
a decreasing percentage of children vaccinated
against tetanus at the age of 2 was noted: in
2021, the vaccination status was 96.3% overall
(from 89.1% in Podlaskie voivodeship to 97.8% in
Warminsko-Mazurskie voivodeship), and in 2022
- 96.2% (from 90.6% in Podlaskie voivodeship to
97.9% in Warminsko-Mazurskie voivodeship). The
scale of people exposed to tetanus is evidenced by
the number of people vaccinated after exposure
recorded in 2022 — 337 290 people, including 284
539 people aged 30+, i.e. in age groups subject to
booster vaccinations (10).
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i mgzczyzn w latach 2020-2022 byta taka sama — sze$¢
kobiet 1 szesciu mezczyzn (Tab. I11). W analizowanym
okresie wystapity dwa zgony, jeden zgon w 2020 roku
i jeden zgon w 2022 roku, obydwa u 0s6b powyzej 60
roku zycia.

Wsrod zachorowan zgloszonych w latach 2020-
2022 cztery wystgpity u mieszkancow wsi i osiem
u mieszkancow miast (Tab. II). Wszystkie zgloszenia
w latach 2020-2021 dotyczyly oséb hospitalizowa-
nych, natomiast w 2022 r. jedna osoba byta leczona
ambulatoryjnie.

Jako wrota zakazenia w wigkszo$ci przypadkow
zgloszonych w latach 2020-2022 podano zranienia.
W trzech przypadkach byta to rana kluta, w dwoch
rana cicta, takze w dwoch przypadkach otarcie/ska-
leczenie, w jednym przypadku rana tluczona oraz
w jednym przypadku wystapila rana kasana, nato-
miast w trzech przypadkach brak informacji o wro-
tach zakazenia.

Z analizy wywiadow epidemiologicznych wynika,
ze w grupie osob ktore zachorowaty na tezec w latach
2020-2022 jedna osoba byta zaszczepiona przeciwko
chorobie w przesztosci, dwie osoby nie byty zaszcze-
pione, a dla 9 chorych brak bylo informacji o statusie
zaszczepienia przeciwko tezcowi.

Wplyw pandemii COVID-19 na sytuacje epide-
miologiczng tezca w latach 2020-2022. W okresie
pandemii COVID-19 odnotowano zmniejszenie licz-
by zglaszanych zachorowan na tezec. Wéréd przyczyn
wymienia si¢ obcigzenie inspekcji sanitarnej duza
liczba zgtoszen zachorowan na COVID-19, co prze-
fozylo si¢ na zmniejszenie czulosci nadzoru epide-
miologicznego nad innymi chorobami zakaznymi (3).
Przypuszcza si¢ takze, ze niedostateczna zglaszalnos¢
zachorowan na t¢zec do Panstwowej Inspekcji Sani-
tarnej moze wynika¢ z tagodnego przebiegu choroby
u 0s0b czgsciowo zaszczepionych. Ponadto, w pande-
mii COVID-19 wprowadzono restrykcje m.in. ograni-
czajace aktywno$¢ na §wiezym powietrzu, co mogto
mie¢ wptyw na liczbg zakazen.

Szczepienia przeciw tezcowi w latach 2020-2022.
W 2020 r. stan zaszczepienia dzieci w 2 r.Z. przeciw
tezcowi wynosit ogotem 96,5% i wahat si¢ od 89,5%
(woj. podlaskie) do 97,9% (woj. warminsko-mazur-
skie). W kolejnych latach odnotowano malejacy od-
setek dzieci zaszczepionych w 2 r.z. przeciw tgzcowi:
w 2021 r. stan zaszczepienia wynosil ogotem 96,3%
(od 89,1% w woj. podlaskim do 97,8% w woj. war-
minsko-mazurskim), a w 2022 r. — 96,2% (od 90,6%
w woj. podlaskim do 97,9% w woj. warminsko-ma-
zurskim). O skali 0s6b narazonych na tezec Swiadczy
odnotowana w 2022 r. liczba 0s6b zaszczepionych po
narazeniu — 337 290 os6b, w tym 284 539 stanowitly
osoby w wieku 30+, a wiec w grupach wieku podlega-
jacych szczepieniom przypominajacym (10).
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SUMMARY AND CONCLUSIONS

In Poland, a decrease in the number of reported
tetanus cases was observed in 2020-2022. Despite
very low tetanus incidence rates, this disease still
poses a threat, especially for people who are not
immunized or only partially immunized against
tetanus. In previous years, cases occurred primarily
in people aged 60 or over (12). In 2020-2022, tetanus
cases among adults under 60 years of age accounted
for 50% of all cases. However, no cases were
recorded in people under 30 years of age in the above-
mentioned period. Moreover, a characteristic feature
of the reported cases is the lack of information on the
vaccination status of the sick person in many reports,
which confirms the low level of knowledge in the
adult population regarding the recommended booster
vaccinations against tetanus.

Most cases occurred outside the winter period,
in months with greater intensity of gardening. There
have been more cases of tetanus in the city than in
the countryside. The control of tetanus in Poland is
the result of a consistently implemented mandatory
program of vaccinations against tetanus for children
and adolescents and the implementation of post-
exposure prophylaxis, including the administration
of a vaccine (anatoxin), and in the case of high risk,
a vaccine together with specific immunoglobulin. In
order to increase public awareness of the need for
booster vaccinations against tetanus for adults, it is
necessary to strengthen educational activities.
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PODSUMOWANIE I WNIOSKI

W Polsce w latach 2020-2022 obserwowano spa-
dek liczby zgloszonych zachorowan na t¢zec. Pomimo
bardzo niskich wspotczynnikéw zapadalnosci na te-
zec, choroba ta nadal stanowi zagrozenie, w szczegol-
nosci dla 0osob nieuodpornionych lub tylko czgsciowo
uodpornionych przeciw tezcowi. W ubiegtych latach
zachorowania wystepowaly przede wszystkim u 0sob
w wieku 60 lat lub powyzej (12). W latach 2020-2022
zachorowania na tezec wsrdd osob dorostych ponizej
60 roku zycia stanowily 50% og6tu zachorowan. Na-
tomiast nie odnotowano zachorowan u 0so6b ponizej 30
roku zycia w w/w okresie. Ponadto, charakterystycz-
ng cechg zgtoszonych przypadkow pozostaje w wielu
zgloszeniach brak informacji o statusie zaszczepie-
nia osoby chorej, co potwierdza niski poziom wiedzy
w populacji os6b dorostych w zakresie zalecanych
szczepien przypominajacych przeciwko tezcowi.

Wiegkszos¢ zachorowan wystapila poza okresem
zimowym, w miesigcach o wickszym nasileniu prac
ogrodowych. Odnotowano wigksza liczbe zachoro-
wan na t¢zec w miescie niz na wsi. Niska liczba za-
chorowan na t¢zec w Polsce wynika z konsekwentnie
prowadzonego obowigzkowego programu szczepien
przeciwko tezcowi dzieci i mtodziezy oraz realizowa-
nej profilaktyki poekspozycyjnej obejmujacej podanie
szczepionki (anatoksyny), a przy wysokim ryzyku
szczepionki razem ze swoistg immunoglobuling.

W celu zwigkszenia §wiadomosci spoleczenstwa
w zakresie potrzeby szczepien przypominajacych
przeciwko tezcowi osob dorostych niezbedne jest
wzmocnienie dziatan edukacyjnych.
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ABSTRACT

BACKGROUND. In 2022, gonorrhoea cases in EU/EEA countries returned to the pre-pandemic upward trend,
reaching a new peak. During the third year of the COVID-19 pandemic, in February 2022, Russia’s invasion of
Ukraine led to mass migration.

OBJECTIVE. This paper aims to summarize the epidemiological situation of gonorrhoea in Poland in 2022,
a year characterized by dual crises.

MATERIAL AND METHODS. Epidemiological surveillance case-based data on gonorrhoea for 2022,
incidence rates from bulletins (years 2013-2022), and the number of patients treated in dermatology-venereology
clinics from the Statistical Bulletins of the Ministry of Health were compared with data from previous years.
RESULTS. In 2022, Poland experienced a 20.7% increase in gonorrhoea cases compared to the pre-pandemic
peak in 2019. 630 cases were reported, incidence rate 1.67 with significant regional variation (0.08/100,000-
4.66/100,000). The incidence rate was 3.22 per 100,000 men and 0.21 per 100,000 women. Over 20% of cases
reported in 2022 were diagnosed in 2020-2021. Most patients were Polish (91%), and none of the cases involved
refugees fleeing the Ukraine conflict. The median time from diagnosis to reporting was 11 days, with 75% of
cases reported within 4 weeks. Most cases involved men (93.3%) and individuals in the 25-34 age group (42.9%).
N. gonorrhoeae frequently affected the genitourinary tract (79.7%), followed by the rectum (10.1%) and the
pharynx (9.9%). Two cases of ocular infections involved adults. Nearly half of the diagnoses in 2022 were made
by dermato-venerologists (46%).

CONCLUSIONS. The COVID-19 pandemic caused delays in reporting cases of gonorrhoea. The war in
Ukraine didn’t impact the increase in 2022, suggesting that the actual number of infections among refugees
remained undetected. Strengthening surveillance and local coordination is crucial to address these and future
challenges. Healthcare workers (include surveillance) must provide complete and up-to-date epidemiological
data for effective prevention. Public health measures should improve access to diagnostics, treatment, and post-
exposure prophylaxis.

Keywords: N. gonorrhoeae, surveillance, Poland, 2022
STRESZCZENIE

WPROWADZENIE. W 2022 r. w krajach UE/EOG zachorowania na rzezaczke powrocity do przedpande-
micznego trendu wzrostowego osiggajac kolejny szczyt. W trzecim roku trwania pandemii COVID-19, w lutym
2022 nastgpita rosyjska inwazja na Ukraine, ktdra spowodowata masowa migracje ludnosci.

CEL. Podsumowanie sytuacji epidemiologicznej rzezaczki w Polsce w 2022, ktéry byl rokiem zaznaczonym
dwoma kryzysami.

MATERIAL I METODY. Porownano jednostkowe dane z nadzoru epidemiologicznego przypadkow rzezacz-
ki za rok 2022, dane o zapadalnosci z biuletynéw za lata 2013-2022 oraz liczbe pacjentow leczonych w po-

* The work was carried out as part of task No. BE-1/2024 / Praca zostata wykonana w ramach zadania nr BE-1/2024
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radniach dermatologiczno-wenerologicznych na podstawie Biuletynéw Statystycznych Ministerstwa Zdrowia
z danymi z lat poprzednich.

WYNIKI. W 2022 r. w Polsce nastapit wzrost przypadkéw rzezaczki, z 630 zgtoszonymi zachorowaniami, co
stanowi wzrost 0 20,7% w poréwnaniu do przedpandemicznego piku z 2019 r. Zapadalno$¢ wyniosta 3,22 na
100 000 mezczyzn oraz 0,21 na 100 000 kobiet, z istotnymi réznicami regionalnymi (0,08-4,66/100 000). Ponad
20% przypadkow zgloszonych w 2022 r. zostato rozpoznanych w latach 2020-2021. Wigkszo$¢ pacjentéow byta
narodowosci polskiej (91%), a zaden przypadek nie dotyczyt oséb uchodzacych przed konfliktem w Ukrainie.
Mediana czasu od rozpoznania do zgloszenia wyniosta 11 dni, przy czym 75% przypadkow zostalo zgloszo-
nych w ciggu 4 tygodni. Wigkszo$¢ przypadkow dotyczyta mezezyzn (93,3%) 1 0sob w grupie wieku 25-34 lata
(42,9%). N. gonorrhoeae umiejscowiona byta w drogach moczowo-ptciowych (79,7%), nastepnie w okolicach
odbytu (10,1%) i w gardle (9,9%). Dwa przypadki zakazen oka dotyczyty dorostych pacjentow. Blisko potowa
rozpoznan w 2022 r. zostala postawiona przez dermatologdéw (46%).

WNIOSKI. Pandemia COVID-19 spowodowata opdznienia w zglaszaniu przypadkéw rzezaczki. Wojna
w Ukrainie nie wptyneta na wzrost przypadkow w 2022 r., co sugeruje, ze rzeczywista liczba zakazen wsrod
uchodZcow pozostala nierozpoznana. Wzmocnienie nadzoru i lokalnej koordynacji jest kluczowe. Pracownicy
ochrony zdrowia i nadzoru muszg dostarczac petne i aktualne dane epidemiologiczne dla skutecznej profilakty-

ki. Prewencja powinna obejmowac¢ lepszy dostep do diagnostyki, leczenia i profilaktyki poekspozycyjnej.

Stowa kluczowe: rzezqczka, nadzor epidemiologiczny, Polska, 2022

BACKGROUND

In 2022, gonorrhoea incidence in EU/EEA
countries returned to the pre-pandemic upward trend,
reaching its highest level in a decade (17.87 per 100,000
inhabitants in 2022 vs. 10.39 per 100,000 in 2019),
with the comparison excluding the United Kingdom,
which stopped reporting data to ECDC after leaving
the European Union (1). A total of 70,881 laboratory-
confirmed cases were reported in 2022 (vs. 40,639 in
2019). Disparities in incidence rates across countries
persist — rates exceeding 30 cases per 100,000
inhabitants were recorded in Ireland (75.3/100,000),
Luxembourg (73.6/100,000), Denmark (66.9/100,000),
Spain (48.4/100,000), Malta (43.6/100,000), Iceland
(42.0/100,000), Norway (34.3/100,000), and Sweden
(32.1/100,000). Meanwhile, Romania, Bulgaria,
and Croatia reported incidence rates of less than 1
laboratory-confirmed case per 100,000 population.

In the third year of the COVID-19 pandemic,
which was 2022, Russia’s invasion of Ukraine in
February triggered mass migration. Poland received
millions of refugees from Ukraine (2). The number
of SARS-CoV-2 infections between January and
February 2022 was the highest in Poland since March
2020, accompanied by a mortality rate significantly
exceeding the average rate for EU/EEA countries
(3,4). These two crises had an impact on the
epidemiology of infectious diseases in Poland in 2022
(2). Specifically, during the pandemic years, lower
incidence rates and the number of patients treated
in dermatology-venereology clinics were observed,
along with significant disruptions in the functioning
of the epidemiological surveillance system (5-7). On
the other hand, increased population mobility is one
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WSTEP

W 2022 r. w krajach UE/EOG zachorowalno$¢ na
rzezaczke powrocita do przedpandemicznego trendu
wzrostowego osiagajac najwyzszy poziom od dekady
(17,87 na 100 000 mieszkancow w 2022 r. vs. 10,39
na 100 000 w 2019 r.), gdy poréownanie nie uwzgled-
nia Wielkiej Brytanii, ktora przestata raportowac dane
do ECDC po opuszczeniu Wspolnoty Europejskiej (1).
W 2022 r. zostato zgloszonych 70 881 zachorowan
potwierdzonych laboratoryjnie (vs. 40 639 w 2019 r.).
Weciaz utrzymuja si¢ dysproporcje w zapadalno$ci na
poziomie poszczegdlnych krajow — najwyzsze wspot-
czynniki (wigcej niz 30 przypadkow na 100 000 miesz-
kancéw) odnotowano w Irlandii (75,3 na 100 000),
Luxemburgu (73,6/100 000), Danii (66,9/100 000),
Hiszpanii (48,4/100 000), na Malcie (43,6/100 000), Is-
landii (42,0/100 000), w Norwegii (34,3/100 000) oraz
Szwecji (32,1/100 000). Wspotczynniki nie przekra-
czajace 1 potwierdzonego laboratoryjnie przypadku
na 100 000 ludnosci odnotowano w Rumunii, Bulgarii
i Chorwacji.

W trzecim roku trwania pandemii COVID-19, ja-
kim byt 2022 r., w lutym nastgpita rosyjska inwazja na
Ukraing, ktéra spowodowata masowa migracje ludno-
sci. Polska przyjeta miliony uchodzcéw z Ukrainy (2).
Liczba zakazen SARS-CoV-2 migdzy styczniem a lu-
tym 2022 byta najwyzszymi w Polsce od marca 2020
I., a towarzyszyl temu wspotczynnik umieralnos$ci zna-
czaco przewyzszajacy Sredni wspotczynnik dla krajow
UE/EOG (3,4). Te dwa kryzysy miaty przetozenie na
epidemiologi¢ chordb zakaznych w Polsce w 2022 1. (2).
W szczegblnosci w latach pandemicznych stwierdzono
nizsze wskazniki zapadalnosci rejestrowanej oraz licz-
by leczonych w poradniach skoérno-wenerologicznych
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of the risk factors for higher incidence of sexually
transmitted infections, as described in the literature
(8).

This study attempts to assess the epidemiological
situation of gonorrhoea in 2022, including an analysis
of data from routine epidemiological surveillance in
the context of previous years (considering the potential
impact of the COVID-19 pandemic and migration
related to the armed conflict in Ukraine).

MATERIAL AND METHODS

Data sources. Routine epidemiological surveillance
data on gonorrhoea for 2022 (case-based data in
the EpiBaza system (9,10)), incidence rates from
the bulletins “Infectious diseases and poisonings in
Poland” per 100,000 population (11), and data on the
number of patients treated for the first time, reported
by dermatology-venereology clinics (MZ-14 forms)
(12), were compared with data from previous years, as
described earlier (6,7,13).

Case definition of gonorrhoea in epidemiological
surveillance. The individual case data analyzed
include gonorrhoea cases documented using STI-
specific forms, such as the ZLK-3 form for diagnoses
or suspicions made by a physician or the ZLB-1 form
for positive laboratory test results. Case classification
is based on European epidemiological surveillance
standards and is divided into the following categories:
1. confirmed case — meets one of the following

laboratory criteria:

a. isolation of Neisseria gonorrhoeae from

a clinical specimen;

b. detection of N. gonorrhoeae nucleic acid in
a clinical specimen;

c. demonstration of N. gonorrhoeae by a non-
amplified nucleic acid probe test in a clinical
specimen;

d. microscopic detection of intracellular gram
negative diploccocci in a urethral male
specimen;

2. probable case — meets both of the following criteria:
a. clinical: presence of symptoms such as urethritis,

acute salpingitis, pelvic inflammatory disease,
cervicitis, epididymitis, proctitis, pharyngitis,
arthritis, or conjunctivitis in newborns;

b. epidemiological: confirmed contact with
a person whose gonorrhoea was laboratory-
confirmed, where the contact could have
resulted in transmission;

3. possible case (applied only in Poland) — refers to
cases where a physician diagnosed gonorrhoea,
however there is a lack of detailed information
regarding the clinical presentation, epidemiological
links, or diagnostic test results.

w trakcie pandemii, a takze znaczne zaburzenia funk-
cjonowania systemu nadzoru epidemiologicznego (5-7).
Z drugiej strony, zwigkszona mobilno$¢ populacji jest
jednym z czynnikéw ryzyka zwigkszonej zapadalnosci
na choroby przenoszone droga kontaktow seksualnych,
opisywanym w literaturze (8).

W niniejszej pracy podjeto probe oceny sytuacji
epidemiologicznej rzezgczki w 2022 r., uwzgledniaja-
cej analize danych dotyczacych przypadkow wykaza-
nych w ramach rutynowego nadzoru epidemiologicz-
nego w kontekscie lat ubiegtych (wlaczajac ewentual-
ny wptyw pandemii COVID-19 i migracji zwigzanej
z konfliktem zbrojnym na Ukrainie).

MATERIAL I METODY

Zrédla danych. Dane rutynowego nadzoru epide-
miologicznego nad rzezaczka za 2022 r. (jednostkowa
baza przypadkow w systemie EpiBaza (9,10)), wskaz-
niki z biuletynéw ,,Choroby zakazne i zatrucia w Pol-
sce” na 100 tys. ludnosci (11) oraz dane dotyczace
liczby 0s6b leczonych po raz pierwszy, raportowanych
przez poradnie skoérno-wenerologiczne (formularze
MZ-14) (12) poréwnano z danymi z poprzedzajacych
lat opisanymi poprzednio (6,7,13).

Definicja przypadku rzezaczki w nadzorze epi-
demiologicznym. Analizowane dane jednostkowe
obejmujg przypadki rzezaczki, ktore zostaty udoku-
mentowane za pomocg formularzy dedykowanych
STI, takich jak formularz ZLK-3 dla rozpoznan lub
podejrzen postawionych przez lekarza lub formularz
ZLB-1 dla dodatnich wynikow badan laboratoryjnych.
Klasyfikacja przypadkow opiera si¢ na europejskich
standardach nadzoru epidemiologicznego i jest po-
dzielona na nastepujace kategorie:

1. przypadek potwierdzony — obejmuje spetnienie
jednego z ponizszych kryteriow laboratoryjnych:

a. izolacja Neisseria gonorrhoeae z materiatu
klinicznego;

b. wykrycie kwasu nukleinowego N. gonorrho-
eae w materiale klinicznym;

c. wykazanie obecno$ci N. gonorrhoeae w mate-
riale klinicznym metoda hybrydyzacji z sonda;

d. wykrycie dwoinek Gram-ujemnych w badaniu
mikroskopowym wymazu z cewki moczowej
mezezyznys

2. przypadek prawdopodobny — obejmuje spelnienie
facznie nastepujacych kryteriow:

a. kliniczne: obecnos¢ objawow takich jak zapa-
lenie cewki moczowej, ostre zapalenie jajowo-
dow, zapalenie narzagdoéw miednicy mniejsze;j,
zapalenie szyjki macicy, zapalenie najadrza,
zapalenie odbytu, zapalenie gardia, zapalenie
stawow, a w przypadku noworodkéw — zapa-
lenie spojowek;
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Clinical presentation. For each gonorrhoea
case, the primary site of N. gonorrhoeae infection
was specified and assigned to one of the following
categories: AR (anorectal region), GEN (genital
organs, including urethra, cervix, vagina; urine
samples), PH (oral cavity and throat), and O (other,
including blood, eye, joint fluid, abscess aspirate).
In cases where detailed clinical data were lacking,
the type of clinical material collected for diagnostic
testing, or the 4-character ICD-10 code was used. If
neither of these details were available in the database,
the case was coded as UNK (unknown).

Type of clinical service where gonorrhoea was
diagnosed. For each case, an effort was made to
determine the specialization of the reporting facility
and classify it into one of the following service
categories: DV  (dermatology-venereology), ED
(emergency department), FPC (family planning), GP
(general practioner), GY N (gynecology), ID (infectious
diseases), O (other, including laboratories (LAB)
— based solely on reports submitted via the ZLB
form), OPC (other primary care, including internal
medicine), STI (sexually transmitted infections), and
URO (urology). Missing data were coded as UNK
(unknown).

Transmission of infection. For each case, the
most likely route of transmission was determined and
assigned to one of the following categories: HETERO
(heterosexual contact), MSM (sexual contact between
men), MTCT (mother-to-child transmission), O (other,
such as injection drug use), and UNK (unknown).

RESULTS

Gonorrhoea in Poland in 2022. A total of 630
cases of gonorrhoea were reported. The incidence rate
was 1.67 cases per 100,000 population, representing
a 20.7% increase compared to the pre-pandemic peak
in 2019 (vs. 522 cases), with regional differentiation
ranging from 4.66 to 0.08 cases per 100,000 population
(Table I). Over /5 of the cases notified in 2022 were
diagnosed in 2020 and 2021 (130/630, Fig. 1).

The longest time between diagnosis and notification
of a gonorrhoea case to sanitary-epidemiological
stations in 2022 was 627 days, with the shortest
being on the same day as diagnosis (average: 27 days,
standard deviation: 56 days, median: 11 days).

For 3/4 of the gonorrhoea cases notified in 2022,
forms were submitted to sanitary inspection within
4 weeks of diagnosis (Fig. 2).

Demographic data. Gonorrhoea cases reported
in epidemiological surveillance in 2022 were
more frequently observed in men (93.3%; 588/630,
incidence 3.22 per 100,000) than in women (6.7%;
42/630, incidence 0.21 per 100,000) and primarily
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b. epidemiologiczne: stwierdzenie powigzania
z osobg, u ktorej rzezaczka zostala potwier-
dzona laboratoryjnie, przy czym kontakt ten
mogt doprowadzi¢ do zakazenia;

3. przypadek mozliwy (stosowany wytacznie w Pol-
sce) —odnosi sie do sytuacji, w ktorej lekarz rozpo-
znat rzezaczke, ale brak jest szczegdtowych infor-
macji dotyczacych obrazu klinicznego, powigzan
epidemiologicznych lub wynikow badan diagno-
stycznych.

Obraz kliniczny. Dla kazdego przypadku rzezacz-
ki okreslono glowng lokalizacje zakazenia N. gonor-
rhoeae, przydzielajac ja do jednej z nastepujacych ka-
tegorii: AR (okolice odbytu), GEN (narzady piciowe,
w tym cewka moczowa, szyjka macicy, pochwa; ma-
terial do badan: mocz), PH (jama ustna i gardlo) oraz
O (inne, obejmujace m.in. krew, oko, ptyn stawowy,
aspirat z ropnia). W przypadku braku szczegotowych
danych na temat obrazu klinicznego, wykorzystano
informacje o rodzaju pobranego materiatu klinicz-
nego do badan diagnostycznych lub 4-znakowy kod
ICD-10. Gdy nie byto tych informacji w bazie danych,
przypadek kodowano jako UNK (brak danych).

Specjalno$é podmiotu wykonujacego dzialal-
nos$¢ lecznicza, w ktérym rozpoznano rzezaczke.
Dla kazdego przypadku starano si¢ okresli¢ specjal-
no$¢ podmiotu zglaszajacego i przypisa¢ do jednej
z nast¢pujacych kategorii ustug: DV (dermatologicz-
no-wenerologiczne), ED (szpitalny oddziat ratunko-
wy), FPC (planowanie rodziny), GP (podstawowa
opieka zdrowotna), GYN (ginekologiczne), ID (cho-
roby zakazne), O (inne, w tym laboratoria (LAB) —
klasyfikacja jedynie na podstawie zgloszenia na dru-
ku ZLB), OPC (inna podstawowa opieka zdrowotna,
w tym ch. wewnetrzne), STI (choroby przenoszone
droga kontaktéw seksualnych), URO (urologiczne).
Braki danych kodowano jako UNK.

Transmisja zakazenia. Dla kazdego przypadku
okreslono najbardziej prawdopodobng droge prze-
niesienia zakazenia, przypisujac go do jednej z na-
stepujacych kategorii: HETERO (kontakty seksualne
z osoba przeciwnej pici), MSM (kontakty seksualne
migdzy mezczyznami), MTCT (przeniesienie zakaze-
nia z matki na dziecko), O (inne, na przyktad przyj-
mowanie substancji psychoaktywnych droga iniekcji),
oraz UNK (brak danych).

WYNIKI

Rzezaczka w Polsce w 2022 r. Ogdlem zgloszo-
no 630 przypadkow rzezaczki. Wspotczynnik wynosit
1,67 zachorowan na 100 000 ludnosci, co przektada
sie na wzrost 0 20,7% wzgledem przedpandemicznego
szczytu zachorowan z 2019 r. (vs. 522 przypadkow),
ze znacznym zrdznicowaniem regionalnym wynosza-
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Table I. Newly reported gonorrhoea cases in Poland in 2014-2022 (peak in 2019), by voivodeship.
Tabela I. Przypadki rzezaczki w Polsce wykazane w latach 2014-2022 (pik w 2019) wg wojewodztwa.

Median
2019 2020 2021 2022
Voivodeships 2014-2018
n rate* n rate* n rate* rate* n rate*

1.Dolnoslgskie 14 0.48 15 0.52 4 0.14 5 0.17 10 0.35
2 .Kujawsko-Pomorskie 25 1.20 20 0.96 13 0.63 10 0.50 8 0.40
3.Lubelskie 0.28 5 0.24 2 0.10 4 0.20 0.44
4 Lubuskie 5 0.49 0.39 4 0.40 3 0.30 12 1.22
5.16dzkie 11 0.44 19 0.77 9 0.37 0.29 35 1.47
6.Matopolskie 21 0.62 39 1.15 22 0.64 49 1.43 69 2.01
7.Mazowieckie 201 375 295 5.44 90 1.66 80 1.45 257 4.66
8.0polskie 3 0.30 1 0.10 0 0.00 0.32 4 0.42
9.Podkarpackie 10 0.47 5 0.24 2 0.09 0.14 13 0.62
10.Podlaskie 9 0.76 18 1.53 6 0.51 14 1.22 16 1.40
11.Pomorskie 20 0.87 26 1.11 35 1.49 15 0.64 60 2.54
12.Slaskie 28 0.61 17 0.38 7 0.16 21 0.48 30 0.69
13.Swi¢t0krzyskie 0.48 0.16 0.08 1 0.08 1 0.08
14 Warminsko-Mazurskie 7 0.49 5 0.35 2 0.14 2 0.15 2 0.15
15.Wielkopolskie 26 0.75 39 1.12 41 1.17 50 1.43 80 2.29
16.Zachodniopomorskie 9 0.53 12 0.71 8 0.47 14 0.85 24 1.46
POLAND 393 1.02 522 1.37 246 0.64 281 0.74 630 1.67
* per 100,000
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Figure 1. Gonorrhoea cases in Poland between 2019 and 2022, by time of diagnosis and time of notification.
Rycina 1. Przypadki rzezaczki w Polsce miedzy 2019 a 2022 r., z uwzglednieniem czasu rozpoznania i roku wykazania.

involved individuals of Polish nationality (91%;
573/630). For 5.4% of cases, information regarding
the nationality of the infected person was not
provided (34/630). Imported cases accounted for
two infections (0.16%; 2/630). Among individuals
of nationalities other than Polish, cases involved
residents from (in alphabetical order) Belarus,
Georgia, India, Malaysia, Norway, the Philippines,
Turkey, Ukraine (2.06%; 13/630), and the United
States of America. No cases involved individuals
fleeing Ukraine due to the armed conflict.

cym od 4,66 do 0,08 przypadkow na 100 000 miesz-
kancow (Tab. I). Ponad /s przypadkéw wykazanych
w 2022 r. w nadzorze, to zachorowania rozpoznane
w 2020 r. 12021 r. (130/630, Ryc. 1).

Najdtuzszy czas pomigdzy rozpoznaniem a zgto-
szeniem przypadku rzezaczki do stacji sanitarno-
epidemiologicznych w 2022 r. wynosit 627 dni, naj-
krotszy — w tym samym dniu co postawiona diagnoza
(Srednia: 27 dni, odchylenie standardowe: 56 dni, me-
diana: 11 dni).
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Figure 2. Time period between the diagnosis of a gonorrhoea case and the first notification to the Sanitary and
Epidemiological Station, by the year of notification (2019-2022).

Rycina 2. Okres migdzy rozpoznaniem przypadku rzezaczki a pierwszym zgloszeniem do Stacji Sanitarno-
Epidemiologicznej, w podziale na rok wykazania (2019-2022).

The largest age group affected was individuals aged
25 to 34 (42.9%; 270/630). One in four infections was
reported in the 35 to 44 age group (26.5%; 167/630).
Infections among individuals aged 20 to 24 accounted
for 17.1% (108/630), those aged 15 to 19 for 2.7%
(17/630), and those over 45 years for 10.8% (68/630). In
2022, no cases were reported among individuals under
14 years of age, including newborns.

Clinical presentation of infections. Data on the
anatomical location of N. gonorrhoeae infections were
available for 96% of cases (605/630, for comparison:
54.0% in 2019, 94.7% in 2021). The majority of
cases involved infections of the genitourinary tract
(excluding missing data: 79.7%, 482/605), followed
by infections in the anal and rectal regions (10.1%,
61/605) and the throat (9.9%, 60/605 vs. 4.5% in 2021).
The localization of infections is illustrated in Figure 3,
highlighting differences according to age group.

For 41.6% of cases (262/630), it was known that
symptoms accompanied the infection. Symptoms
were recorded in 42.7% of men (251/588) and 31%
of women (13/42). In some women (12%, 5/42), the
diagnosis of infection was associated with pelvic
inflammatory disease. N. gonorrhoeae was identified
in conjunctival swabs from two adult individuals. In
another two adults, the infection was accompanied
by arthritis (however, the infection was identified in
a urethral swab).

Type of clinical service where gonorrhoea
was diagnosed. Nearly every second diagnosis of
gonorrhoea in 2022 occurred with a dermatologist-
venereologist (46%, 289/630; Fig. 4). Infected individuals
sought care from other specialties, including infectious
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Do 4 tygodni od diagnozy, do inspekcji sanitarnej
wptynely zgloszenia dla % zachorowan na rzezaczke
wykazanych w 2022 r. (Ryc. 2).

Dane demograficzne. Zachorowania na rzezaczke
wykazane w nadzorze epidemiologicznym w 2022 r.
dotyczyly czeséciej mezczyzn (93,3%; 588/630, zapa-
dalnos$¢ 3,22 na 100 000 mezczyzn) niz kobiet (6,7%;
42/630, zapadalno$¢ 0,21 na 100 000 kobiet) oraz
glownie osob narodowosci Polskiej (91%; 573/630).
Dla 5,4% przypadkow nie przekazano informacji
dotyczacych narodowos$ci osoby zakazonej (34/630).
Przypadki importowane dotyczyty dwoch zachorowan
(0,16% 2/630). Wsrdd osob narodowosci innej niz Pol-
ska, zachorowania dotyczyty mieszkancow (kolejnosé¢
alfabetyczna) Biatorusi, Filipin, Gruzji, Indii, Malezji,
Norwegii, Turcji, Ukrainy (2,06% 13/630) oraz Stanow
Zjednoczonych Ameryki. Zaden przypadek nie doty-
czyt osoby uchodzacej z Ukrainy na skutek konfliktu
zbrojnego.

Najliczniejsza grupa wieku byty osoby miedzy 25
a 34 r.z. (42,9%, 270/630). Co czwarte zachorowanie
odnotowano w grupie 35-44 lat (26,5%, 167/630). Za-
chorowania w$rod osob w wieku 20-24 lat to 17,1%
(108/630), 15-19 lat — 2,7% (17/630), ponad 45 lat —
10,8% (68/630). W 2022 r. nie odnotowano zadnego
przypadku wérdd osob ponizej 14 r.z., w tym wsrdd
noworodkow.

Obraz kliniczny zakazen. Dane dotyczace loka-
lizacji anatomicznej zakazenia N. gonorrhoea byty
dostepne dla 96% zachorowan (605/630, dla porow-
nania: 54,0% w 2019 r., 94,7% w 2021 r.). Wigkszos¢
przypadkéow to zakazenia drég piciowo-moczowych
(wylaczajac braki danych: 79,7%, 482/605), nastepnie:
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Figure 3. Site of N.gonorrhoea infection by age group and year of notification (2019-2022).
Rycina 3. Umiejscowienie zakazenia N.gonorrhoea w poszczegolnych grupach wieku z uwzglednieniem roku wykazania

danego przypadku (2019-2022).

disease specialists (11%, 68/630), primary healthcare
(general practitioners (GP) and internal medicine
specialists (OPC) combined: 6%, (22+16)/630),
urologists (2%, 11/630), and gynecologists (1%, 8/630).
Alternatively, individuals directed themselves solely to
laboratories in nearly one-third of cases (~30%).
Treating gonorrhoea in dermatology-venerology
clinics in Poland. In 2022, 561 individuals were treated
for gonorrhoea in healthcare facilities associated with
dermatology and venereology. This number was

okolic odbytu i odbytnicy (10,1%, 61/605) oraz gardta
(9,9% 60/605 vs. 4,5% w 2021 r.). Umiejscowienie za-
kazenia dwoinka rzezaczki zestawiono na rycinie 3 —
uwidaczniajg si¢ roznice w zaleznosci od grupy wieku.

Dla 41,6% przypadkow (262/630) znana byta infor-
macja, ze infekcji towarzyszyly objawy. Objawy odno-
towano u 42,7% mezczyzn (251/588) oraz u 31% kobiet
(13/42). U czegsci kobiet (12%, 5/42) w chwili rozpo-
znania zakazenie dwoinka rzezaczki spowodowato za-
palenie narzadéw miednicy mniejszej. U dwoch oséb
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Figure 4. Type of clinical service or medical entity where gonorrhoea cases notified in 2022 in Poland were diagnosed.
Rycina 4. Rodzaj ustugi medycznej/podmiotu leczniczego, w ktdrych rozpoznano przypadki rzezaczki wykazane w 2022 r.

w Polsce.
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2022, by type of clinical service.

Rycina 5. Przypadki rzezaczki w Polsce wykazane w nadzorze epidemiologicznym i zgtoszona liczba 0sob leczonych
w zwiazku z rzezaczka w latach 2019-2022 z uwzglgdnieniem specjalnosci podmiotow zglaszajacych.
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Figure 6. Number of gonorrhoea cases by gender, rout of transmission, age group and year of notification, 2019-2022.
Rycina 6. Przypadki rzezaczki, z uwzglednieniem pici, drogi transmisji, grup wieku oraz roku wykazania danego

przypadku, 2019-2022.

higher than the cases reported by dermatology and
venereology clinics and notified in the epidemiological
surveillance (Fig. 5).

Route of infection transmission. In 2022, there
was an increase in the number of reports lacking
information on the route of infection (52.1% compared
to 49.1% in 2021 and 42.9% in 2019). As in the
previous year, the absence of information primarily
affected women (78.6%, 33/42) and young adults aged
20 to 24 (63%, 68/108). Figure 6 presents the routes
of infection for specific age groups over the past few
years. Overall, among men for whom the transmission
route was provided, in 2022, the majority of cases were
attributed to contacts with other men (MSM: 70.7%
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dorostych N. gonorrhoea zidentyfikowano w wyma-
zie ze spojowek. U kolejnych dwoch osob dorostych
zakazeniu towarzyszylo zapalenie stawow (jednakze
zakazenie zidentyfikowano w wymazie z cewki mo-
czowej).

Rodzaj podmiotu wykonujacego dzialalnosé
lecznicza, w ktorym rozpoznano rzezaczke. Bli-
sko co drugie rozpoznanie rzezaczki w 2022 r. miato
miejsce u lekarza specjalisty dermatologa-wenerologa
(46%, 289/630, Ryc. 4). Osoby zakazone zglaszaty si¢
do lekarzy innych specjalnos$ci: specjalistow chordb
zakaznych (11%, 68/630), lekarzy podstawowej opieki
zdrowotnej (lekarze pierwszego kontaktu (GP) i spe-
cjalisci chorob wewnetrznych (OPC): tacznie 6%,
(22+16)/630), lekarzy urologow (2%, 11/630) oraz gi-
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(207/293)), while 29.3% (86/293) involved heterosexual
contacts.

DISCUSSION

The year 2022 saw a rise in the number of reported
cases of gonorrhoea under the routine epidemiological
surveillance in Poland, marking the highest incidence
rate notified at least since 2013 (11,13). For sexually
transmitted infections (STIs) prior to 2012, surveillance
was conducted through a network of dermatological and
venereological clinics coordinated by the Venereology
Institute in Warsaw. Between 2013 and 2015, this
responsibility was gradually transferred to the State
Sanitary Inspection (13).

Considering the notifications of cases diagnosed in
previous years (20.6%, 130 cases out of 630 reported in
2022), there has been a return to the upward trend in V.
gonorrhoeae infections among residents of Poland that
was interrupted by the pandemic. This study identified
significant areas that require improvement concerning
the identification, treatment, and prevention of
infections:

1. Insufficient identification and diagnosis.
The results indicate a significant discrepancy in
the number of gonorrhoea cases between men and
women — there is one woman for every 14 men. On
one hand, this can be explained by the spread of
gonorrhoea among men through sexual interactions
with both male and female partners. However, the
observed clinical picture of infections among women
(the spread of infection from the urethra to the cervix,
and subsequently to the uterus, fallopian tubes, and
other pelvic organs) may suggest that infections in
women are diagnosed with a delay, which in turn may
indicate ineffective identification within the healthcare
system. Additionally, the fact that a large percentage
of reported cases exhibited symptoms of gonorrhoea,
while the natural course of the disease in females is
often asymptomatic, further supports this issue. The
problem of ineffective diagnostics may also pertain to
individuals migrating from other countries, especially
considering that in 2022, no cases were registered
among individuals fleeing from Ukraine (abuses
related to armed conflicts may be associated with an
increase in STIs). Non-Polish-speaking individuals
may face barriers to accessing healthcare in the area of
sexually transmitted infections.

2. Issues with access to healthcare and hesitancy
in data reporting by healthcare workers. Data
indicate that nearly 30% of individuals diagnosed
with gonorrhoea in 2022 went directly to laboratories,
which may suggest difficulties in accessing specialized
medical care. On the other hand, this could be related to
a failure to fulfill the obligation of reporting diagnoses/

nekologow (1%, 8/630) lub we wiasnym zakresie kie-
rowali si¢ jedynie do laboratoriéw — dotyczy to blisko
co trzeciego zgloszenia (~30%).

Leczenie rzezaczki w poradniach skérno-wene-
rologicznych w Polsce. W 2022 r. 561 0s6b leczono
z powodu rzezaczki w jednostkach medycznych zwia-
zanych z dermatologia/wenerologia. Bylo to wigcej
niz zachorowan zgtoszonych przez poradnie derma-
tologiczno-wenerologiczne i wykazanych w nadzorze
epidemiologicznym (Ryc. 5).

Droga transmisji zakazenia. W 2022 r. wzrosta
liczba zgloszen bez danych dotyczacych drogi zaka-
zenia (52,1% vs. 49,1% w 2021 r. czy 42,9% w 2019
r.). Jak w roku poprzednim brak informacji dotyczyt
gtéwnie kobiet (78,6%, 33/42) i mtodych dorostych
migdzy 20 a 24 r.z. (63%, 68/108). Na Ryc. 6 zesta-
wiono drogi zakazenia dla poszczegolnych grup wie-
ku na przestrzeni ostatnich lat. Ogétem wsrod mez-
czyzn, dla ktérych podano droge transmisji, w 2022
r. byly to kontakty z innymi me¢zczyznami (MSM:
70,7% (207/293), a w 29,3% (86/293) kontakty hete-
roseksualne.

DYSKUSJA

Rok 2022 przyniost wzrost liczby zgtoszonych
przypadkow rzezaczki w ramach rutynowego nadzo-
ru epidemiologicznego w Polsce — odnotowano naj-
wyzszy wskaznik zachorowan co najmniej od 2013 r.
(11,13). Dla STI do 2012 r. nadzor prowadzony byt
przez sie¢ poradni skorno-wenerologicznych koordy-
nowanych przez Instytut Wenerologii w Warszawie,
migdzy 2013 r. a 2015 r. stopniowo byl przekazany do
Panstwowej Inspekcji Sanitarnej (13).

Uwzgledniajac uzupetnienie zgloszen zachoro-
wan, ktore rozpoznano w latach poprzednich (20,6%,
130 przypadkow z 630 wykazanych w 2022 r.) — na-
stapit powrot do przerwanego pandemig trendu wzro-
stowego zakazen N. gonorrhoeae wsréd mieszkan-
cow Polski. Niniejsza praca zidentyfikowata istotne
obszary, ktore wymagaja poprawy w kontek$cie
identyfikacji, leczenia i zapobiegania zakazeniom
dwoinkga rzezaczki:

1. Niedostateczna identyfikacja i diagnostyka.
Wyniki wskazuja na znaczng dysproporcje w liczbie
przypadkow rzezgczki miedzy mezczyznami a ko-
bietami — na jedng kobiete przypada 14 me¢zczyzn.
Z jednej strony jest to spowodowane szerzeniem si¢
rzezaczki wsrod mezezyzn przez kontakty seksualne
zar6wno z osobami tej samej jak i przeciwnej plci.
Jednakze obserwowany obraz kliniczny zachorowan
wsrod kobiet (rozprzestrzenianie si¢ zakazenia z cew-
ki moczowej do szyjki macicy, a nastepnie do macicy,
jajowoddw i innych narzadow miednicy), moze suge-
rowac, ze zakazenia u kobiet sg rozpoznawane z opoz-
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suspected cases of gonorrhoea by physicians. The
insufficient number of cases reported by practitioners
from medical fields other than dermatology,
venereology, and infectious diseases suggests
a need to raise awareness regarding the prevalence
of STIs in Poland, the rising antibiotic resistance of
N. gonorrhoeae, and diagnostic possibilities (the role
of microscopic examinations in men, availability of
rapid tests, and the role of microbiological testing
in the identification and management of antibiotic
resistance) among physicians practicing in various
fields of medicine.

Moreover, data indicating a prolonged duration
between diagnosis and thereporting of cases to sanitary-
epidemiological stations may adversely impact the
effectiveness of monitoring the epidemiological
situation and implementing appropriate preventive
measures. The urgent need to introduce dedicated
STI forms (ZLK-3) in electronic format is apparent.
Electronic forms could contribute to faster and
more accurate reporting of cases to epidemiological
surveillance. The introduction of such solutions may
enhance the effectiveness of monitoring the situation
and enable a better response to the rising number of
cases. Currently, this format applies only to the general
form ZLK-1, which omits important information
relevant to STIs. This results in the need for additional
actions by an already burdened inspection system
and physicians who are asked to provide information
necessary for the correct classification of cases
(information that could be transmitted immediately
via the electronically submitted dedicated STI form,
ZLK-3).

3. The need for tailored prevention strategies.
The increase in infections in the throat and the
presence of conjunctival infections in adults may
indicate the growing role of oral sex in the transmission
of gonorrhoea. Changing patterns of transmission
of sexually transmitted infections may require
modifications to prevention and diagnostic strategies
that take into account sexual practices. Facilitating
preventive measures (including for sexual partners
of infected individuals), such as the introduction
of DoxyPEP (post-exposure prophylaxis), could
significantly impact the reduction of new gonorrhoea
cases (14). Attention should be given to the possibility
of implementing such strategies to effectively limit the
further spread of infections.

CONCLUSIONS

The COVID-19 pandemic contributed to delays in
reporting gonorrhoea cases. The healthcare system’s
focus on the SARS-CoV-2 virus may have limited
access to health interventions. This highlights the
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nieniem, co z kolei moze wskazywac na nieefektyw-
ne ich identyfikowane w systemie ochrony zdrowia.
Dodatkowo wskazuje na to fakt, ze w duzym odsetku
zgloszonych przypadkéw wystepowaty objawy rze-
zaczki, podczas gdy naturalny przebieg choroby u ptci
zenskiej jest najczesciej bezobjawowy. Problem braku
efektywnej diagnostyki moze rowniez dotyczy¢ osob
migrujacych z innych krajow, szczegélnie biorac pod
uwage, ze w 2022 r. nie zarejestrowano zadnego przy-
padku wsrdd osob uchodzgcych z Ukrainy (naduzycia
zwigzane z konfliktami zbrojnymi moga wigzac si¢ ze
wzrostem STI). Osoby niepolskojezyczne moga miec
utrudniony dost¢p do opieki zdrowotnej w obszarze
zakazen przenoszonych droga kontaktow seksualnych.

2. Problemy z dostepem do opieki zdrowot-
nej oraz nieche¢ do przekazywania danych przez
pracownikow medycznych. Dane wskazuja, ze pra-
wie 30% osob, u ktorych zdiagnozowano rzezaczke
w 2022 r. trafialo bezposrednio do laboratoriéw, co
moze wskazywac na trudno$ci w dostepie do specjali-
stycznej opieki medycznej. Z drugiej strony, moze by¢
to zwigzane z niedopetnianiem obowiazku przekazy-
wania zgloszen rozpoznan/podejrzen zachorowan na
rzezaczke przez lekarzy. Niedostateczna liczba przy-
padkow zgloszonych przez praktykow innych dzie-
dzin medycyny niz dermatologia, wenerologia i cho-
roby zakazne, sugeruje potrzebe zwickszenia swiado-
mosci w zakresie rozpowszechnienia STI w Polsce,
wzrostu lekoopornosci N. gonorrhoeae oraz mozli-
wosci diagnostycznych (rola badan mikroskopowych
u mezezyzn, dostepnos¢ szybkich testow, rola badan
mikrobiologicznych w ustalaniu lekoopornosci) u le-
karzy praktykujacych rozne dziedziny medycyny.

Z kolei dtugi czas migdzy rozpoznaniem a zglo-
szeniem przypadku do stacji sanitarno-epidemiolo-
gicznych moze negatywnie wptywac na efektywnos¢
monitorowania sytuacji epidemiologicznej oraz na
implementacj¢ odpowiednich dzialan. Pilnym wyda-
je sie wdrozenie formularzy dedykowanych dla STI
(ZLK-3) w formie elektronicznej. Elektroniczne formu-
larze moglyby przyczyni¢ si¢ do szybszego i bardziej
doktadnego przekazywania informacji o przypadkach
do nadzoru epidemiologicznego. Wprowadzenie ta-
kich rozwigzan moze zwickszy¢ efektywno$¢ monito-
rowania sytuacji i umozliwic lepsza reakcj¢ na wzrost
liczby zachorowan. Obecnie taka forma dotyczy jedy-
nie formularza ogoélnego ZLK-1, ktéry pomija istotne
dla STI informacje. Skutkuje to koniecznoscia podje-
cia dodatkowych dziatan przez i tak obcigzony system
inspekcji oraz lekarzy, ktorzy sa proszeni o dostarcze-
nie dodatkowych informacji niezbgdnych w procesie
prawidtowej klasyfikacji przypadku (a dane te mogty-
by zosta¢ przekazane od razu na elektronicznie prze-
sytanym formularzu dedykowanym dla STI, ZLK-3).
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need to strengthen surveillance systems that will
enable faster and more effective monitoring of the
epidemiological situation, especially in the face of
health crises.

Thewarin Ukrainedidnotleadtoanincreaseincases
in 2022, which may suggest that the actual number of
infections among displaced persons went undetected.
Therefore, it is essential to enhance coordination at the
local level to ensure that interventions are accessible
and reach non-Polish-speaking migrants.

It is necessary to raise awareness among healthcare
and sanitary inspection workers that comprehensive
epidemiological information regarding gonorrhoea
cases, provided promptly, is crucial for an accurate
assessment of the epidemiological situation. This
allows for the timely implementation of tailored
measures to prevent further infections.

Preventive efforts should be intensified, extending
beyond sexual behavior education (beyond sexual
education or social campaigns) — focusing primarily
on systemic changes to improve access to gonorrhoea
diagnostics (including antibiotic resistance testing),
ensuring effective treatment for infected individuals,
and providing post-exposure prophylaxis for those at
risk (e.g. sexual partners).
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WNIOSKI

Pandemia COVID-19 wptyneta na opdznienia
w zglaszaniu przypadkow rzezaczki. Skupienie ochro-
ny zdrowia na wirusiec SARS-CoV-2 moglo ograni-
czy¢ dostep do interwencji zdrowotnych. To podkresla
konieczno$¢ wzmocnienia systemow nadzoru, ktore
pozwolg na szybsze i skuteczniejsze monitorowanie
sytuacji epidemiologicznej, zwtaszcza w obliczu kry-
zysoéw zdrowotnych.

Wojna w Ukrainie nie miala przetozenia na wzrost
przypadkéow w 2022 r., co moze wskazywac, iz fak-
tyczna liczba zakazen wsrdd osob uchodzacych po-
zostata nierozpoznana. Niezbe¢dne jest zatem zwigk-
szenie koordynacji dziatan na poziomie lokalnym, aby
interwencje byly dostepne i docieraty do migrujacych
0s6b niepolskojezycznych.

Konieczne jest umacnianie $wiadomos$ci pracow-
nikow ochrony zdrowia oraz pracownikow inspekcji
sanitarnej, ze kompletne informacje epidemiologiczne
dotyczace przypadkéw rzezaczki dostarczane na bie-
z3co sg niezbedne do rzetelnej oceny sytuacji epide-
miologicznej, ktéra pozwala wdraza¢ na czas, skro-
jone na miar¢ dziatania zapobiegajace zakazeniom
kolejnych osob.

Nalezy intensyfikowa¢ dziatania profilaktyczne,
wykraczajace poza zachowania seksualne (poza edu-
kacje seksualng, czy kampanie spoteczne) — przede
wszystkim obejmujgce systemowe zmiany w doste-
pie do diagnostyki rzezaczki (w tym oznaczaniu le-
koopornosci), zapewnieniu skutecznego leczenia dla
0sob zakazonych, a profilaktyki poekspozycyjnej dla
0s0b narazonych (np. partneréw seksualnych).
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ABSTRACT

BACKGROUND. In 2022 due to increase in the number of migrants from Ukraine changes in HIV
epidemiological situation in Poland was noticed e.g., double number of new infections, increase among women
and children.

OBJECTIVE. The aim of the study was to assess the epidemiological situation of newly diagnosed HIV
infections, AIDS cases and deaths among AIDS cases in Poland in 2022 in comparison to the changes in
preceding years.

MATERIALS AND METHODS. Analysis of the epidemiological situation was based on reports of newly
detected HIV and AIDS cases received from doctors and laboratories and the results of the annual survey of
HIV testing conducted among the laboratories throughout the country. A dataset on clients from anonymous
Voluntary Testing and Counselling (VCT) network was also used. They are coordinated by the National AIDS
Center, which anonymously collects epidemiological and behaviour data on people who come for testing.
RESULTS. In 2022 there were 2 604 HIV cases newly diagnosed in Poland (diagnosis rate 6.88 per 100,000),
including 753 among non-Polish citizens. The number of newly detected HIV infections increased by 78.2%
compared to the previous year and was higher by 97.7% compared to the median in 2016-2020 years. The
number of non-Polish citizens increased by 219.1%. The total number of AIDS cases was 137 (incidence 0.36 per
100,000). The HIV infection was most often detected in the age group 30-39 (36.6%) and among men (67.2%).
Among cases with known transmission route, 42.9% concerned among men who had sexual contact with men
and 41.9% by heterosexual contacts. The percentage of AIDS cases diagnosed at the same time with HIV
diagnosis increased by more than 6 percent points in comparison to 2021.

CONCLUSIONS. In 2022 the number of newly detected HIV infections increased significantly in Poland
compared to the previous year, probably due to HIV infection registered among Ukrainian migrants.

Keywords: HIV infections, AIDS, epidemiology, 2022, Poland
STRESZCZENIE

WSTEP. W 2022 roku w wyniku wzrostu liczby migrantéw z Ukrainy nastgpita zmiana sytuacji epidemiolo-
gicznej zakazen HIV w Polsce tj. dwukrotny wzrost nowych zakazen, w tym wzrost zakazen wsrdd kobiet oraz
dzieci.

CEL. Celem pracy byta ocena sytuacji epidemiologicznej nowo wykrytych zakazen HIV, zachorowan na AIDS
oraz zgonow o0sob chorych na AIDS w Polsce w roku 2022 w odniesieniu do wczesniejszych lat.
MATERIALY i METODY. Oceng sytuacji epidemiologicznej przeprowadzono na podstawie zgloszen nowo
wykrytych przypadkow HIV/AIDS pochodzgcych od lekarzy i z laboratoridw oraz ankiety dotyczacej liczby

* The work was carried out as part of task No. BE-1/2024 / Praca zostata wykonana w ramach zadania nr BE1/2024

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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badan przesiewowych w kierunku HIV wykonanych przez laboratoria na terenie calego kraju. Wykorzystano
réowniez zbidr danych klientow punktow konsultacyjno-diagnostycznych (PKD). Dziatalno§¢ PKD jest koordy-
nowana przez Krajowe Centrum ds. AIDS, ktére w sposob anonimowy zbiera dane epidemiologiczne i beha-
wioralne dotyczace 0sob zglaszajacych sie na badanie.

WYNIKI. W 2022 roku w Polsce rozpoznano zakazenie HIV u 2 604 os6b (wskaznik rozpoznan 6,88 na 100
000 mieszkancéw), w tym u 753 obcokrajowcow. Liczba nowo wykrywanych zakazen HIV zwigkszyla si¢
w porownaniu z rokiem poprzednim o 78,2%, natomiast w poréwnaniu z mediang z lat 2016-2020 byta wicksza
0 97,7%. W poréwnaniu z poprzednim rokiem liczba zakazen HIV rozpoznanych u obcokrajowcow zwigkszyta
si¢ 0 219,1%. Ogodtem u 137 0sob rozpoznano AIDS (zapadalno$¢ 0,36 na 100 000 mieszkancow). Najwigcej
zakazen HIV stwierdzono u os6b w wieku od 30 do 39 lat (36,6%) oraz u mezczyzn (67,2%). Wsrod osob ze
znang droga transmisji zakazenia, najwigcej nowo rozpoznanych zakazen HIV zgloszono wséréd mezczyzn
utrzymujacych kontakty seksualne z mezczyznami (42,9%) oraz osob zakazonych poprzez kontakty heterosek-
sualne (41,9%). Odsetek zachorowan na AIDS, w przypadku ktorych zakazenie HIV wykryto rownoczesnie
z rozpoznaniem AIDS, zwigkszyl sie¢ w porownaniu z 2021 r. o prawie 6 punktéw procentowych.

WNIOSKI. W 2022 roku liczba nowo rozpoznanych zakazen HIV znacznie zwigkszyta si¢ w porownaniu z po-

przednim rokiem, glownie w wyniku zakazen HIV rejestrowanych wsrdéd migrantow z Ukrainy.

Stowa kluczowe: zakazenie HIV, AIDS, epidemiologia, rok 2022, Polska

INTRODUCTION

According to the ECDC report, there were 22,995
new HIV infections in 30 EU/EEA countries in 2022
year (diagnosis rate 5,1 per 100,000 inhabitants) (1).
The highest diagnosis rate was reported in Cyprus
(24.1 — 218 HIV infections) and in Estonia (18.8
— 250 HIV infections), and the lowest in Slovenia
(2.0 — 42 HIV infections). Diagnosis rate above
10/100,000 inhabitants was registered in 7 countries.
In Poland such rate was 5.4 and it was a few higher
than this rate in EU/EEA. Above 33% of infections
are registered among men who had sexual contact
with men (MSM). This is the main transmission
rout in most countries in Western and Central
Europe, according to WHO European region, while
in Eastern European, a region that also includes
countries that are not members of the EU/EEA, the
dominant infections are infections transmitted by
heterosexual contacts — more than 70% and among
injecting drug users — 21.1%.

In 2022, the rate of new HIV diagnoses in the EU/
EEA increased by more than 31% compared to 2021
(from 3.9 to 5.1 per 100,000 inhabitants), probably
due to registration among migrants, mainly from
Ukraine, who were accepted by various countries
due to the armed conflict in Ukraine. Considering
only countries (14 countries) in which data
stratification according to previous HIV diagnosis
was applied, about 63.7% increase in HIV diagnoses
in 2022 was observed. Seven countries reported
that more than 50% of HIV diagnoses in 2022 were
registered as to previous positive results: (Czech
Republic  (70.9%), Denmark (55.8%), Slovakia
(67.0%), Norway (63.3%), Ireland (60.0%), Estonia
(56.0%) and Sweden (55.6%)).
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WSTEP

Wedtug raportu ECDC w 30 krajach UE/EOG
w 2022 roku odnotowano 22 995 nowych zakazen HIV
(wskaznik nowych rozpoznan 5,1 na 100 000 mieszkan-
cow) (1). Najwyzszy wskaznik odnotowano na Cyprze
(24,1 — 218 zakazen HIV) i w Estonii (18,8 — 250 za-
kazen HIV), a najnizszy na Stowenii (2,0 — 42 zakaze-
nia HIV). Wskaznik powyzej 10/100 000 mieszkancoéw
zarejestrowano az w 7 krajach. Wskaznik ten w Polsce
wyniost 5,4, wiec byt nieco wyzszy niz $redni wskaznik
nowych rozpoznan dla UE/EOG. Ponad 33% zakazen
zarejestrowano wsrod mezczyzn majgcych kontakty
seksualne z mezczyznami (MSM). Jest to dominujgca
droga transmisji w wickszosci krajow Europy Zachod-
niej i Srodkowej wg podziahu regionalnego WHO, nato-
miast w krajach Europy Wschodniej, regionu obejmu-
jacego rowniez kraje nie bedace cztonkami UE/EOG,
dominujacg grupa sa zakazenia przenoszone drogg
kontaktow heteroseksualnych — ponad 70% oraz wérdod
0s0b przyjmujacych narkotyki w iniekcjach — 21,1%.

W 2022 r. odnotowano wzrost wskaznika nowych
rozpoznan HIV w UE/EOG, o ponad 31% w poréwna-
niu do 2021 r. (z 3,9 do 5,1 na 100 000 ludnosci), praw-
dopodobnie na skutek ponownego rejestrowania zaka-
zen wsrod migrantow, gtownie z Ukrainy, ktorzy zo-
stali przyjeci przez rézne kraje w zwigzku z konfliktem
zbrojnym w Ukrainie. Biorgc pod uwagg tylko kraje (14
panstw), w ktoérych mozliwa byla stratyfikacja danych
wedtug wczesniejszego rozpoznania zakazenia HIV,
zaobserwowano 63,7% wzrost diagnoz HIV w 2022 r.
W tym 7 krajow zglosito, ze ponad 50% diagnoz HIV
zgloszonych w 2022 r. to poprzednie pozytywne wyni-
ki (Czechy (70,9%), Dania (55,8%), Stowacja (67,0%),
Norwegia (63,3%), Irlandia (60,0%), Estonia (56,0%)
i Szwecja (55,6%)).
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Excluding reports of previously diagnosed
infections in the group of migrants resulted in an
increase in the number of new infections of 14%,
in 2021 it was around 8%, so this increase in the
number of new infections was not very significant
and was similar to previous years.

The aim of the study is to assess the epidemiological
situation of HIV infections and AIDS and deaths of
people with AIDS in 2022 in Poland compared to
previous years (2) and also to assess the influence
of migrants from Ukraine, on the HIV/AIDS
epidemiological situation in Poland.

MATERIALS AND METHODS

The assessment of the HIV epidemiological
situation in 2022 is based on the results of the
analysis of newly detected HIV infections and AIDS
diagnosis, provided by doctors (ZLK-4 form) and/
or laboratories (ZLB-3 form) to the State Sanitary
Inspection and verified at the end of December 2023.

The form contains variables that allow for
distinguishing migrants and information about
a previous positive HIV test result. Variables that
allow for distinguishing infection among migrants
vs. Polish citizens include: citizenship, country of
birth, year of arrival in Poland, whether it is a case
imported from another country (which one), name
and identification number of the document, e.g.
passport (in the absence of a PESEL number), key
populations — immigrants/refugees. The variable
that allows for determining a previous positive HIV
test is the date of the first positive test.

Newly reported cases are classified according to
the HIV and AIDS case definition for epidemiological
surveillance established by the Decision of the
European Commission of 19 March 2002 (3) (under
Decision No 2119/98/EC of the European Parliament
and of the European Council). Additional information
on the number of HIV screening tests performed in
Poland in 2022 and positive confirmation test results
come from a voluntary survey carried out annually
among laboratory managers (4). The questionnaire
collects aggregate data on the characteristics of
people undergoing testing, e.g. gender, age group and
place of testing. The number of deaths due to diseases
caused by HIV (ICD-10 codes: B20 — B24) in 2022
comes from the Central Statistical Office (5).

Anonymous data from Voluntary Testing and
Counselling (VCT) dataset was also used. The
activities of the VCT network are coordinated
by the National AIDS Center, which collects
epidemiological and behavioral data on people who
want to run test (data from VCT were downloaded
as of 15.03.2023 and the results may differ slightly

Wykluczenie zgloszen zdiagnozowanych wczesniej
zakazen w grupie osob migrujacych, spowodowato, ze
wzrost liczby nowych zakazen wyniost 14%, w roku
2021 wynosit okoto 8%, wigc ten wzrost w liczbie no-
wych infekcji nie byt bardzo znaczacy, a podobny do lat
poprzednich.

Celem opracowania jest ocena sytuacji epidemiolo-
gicznej zakazen HIV i zachorowan na AIDS oraz zgo-
now osob chorych na AIDS w 2022 r. w Polsce w po-
réwnaniu z poprzednimi latami (2) oraz ocena wptywu
migracji 0s6b z Ukrainy na sytuacje epidemiologiczng
HIV/AIDS w Polsce.

MATERIALY I METODY

Ocena sytuacji epidemiologicznej HIV w 2022 r.
oparta jest na wynikach analizy zgloszen nowo wy-
krytych zakazen HIV i zachorowan na AIDS, przeka-
zanych przez lekarzy (formularz ZLK-4) i/lub kierow-
nikow laboratoriow (formularz ZL.B-3) do Panstwowej
Inspekcji Sanitarnej i zweryfikowanych do konca grud-
nia 2023 roku.

Na formularzu znajdujg si¢ zmienne, ktore umozli-
wiaja wyrdznienie migrantow oraz informacje o wcze-
$niejszym pozytywnym wyniku w kierunku HIV. Do
zmiennych pozwalajagcych na rozréznienie zakazenia
wsrod migrantow vs. obywatele Polski, mozna zaliczyc:
obywatelstwo, kraj urodzenia, rok przyjazdu do Pol-
ski, czy jest to przypadek importowany z innego kraju
(jakiego), nazwa i numer identyfikacyjny dokumentu
np. paszportu (w przypadku braku nadanego numeru
PESEL), przynaleznos$¢ do populacji kluczowych — imi-
granci/uchodzcy. Zmienna pozwalajaca na stwierdze-
nie wczesniejszego dodatniego wyniku testu w kierun-
ku HIV to data pierwszego dodatniego badania.

Nowo wykryte przypadki klasyfikowane sa zgodnie
z definicjg przypadku HIV i AIDS wykorzystywang do
celow nadzoru epidemiologicznego zgodnie z Decyzja
Komisji Europejskiej z dnia 19 marca 2002 roku (3).
Definicja przypadkow, jednolita dla catej UE, stoso-
wana jest w celu zglaszania chorob zakaznych do sieci
Wspdlnoty na podstawie Decyzji No 2119/98/EC Parla-
mentu Europejskiego 1 Rady Europejskiej. Dodatkowe
informacje o liczbie wykonanych badan przesiewowych
w kierunku zakazenia HIV w Polsce w 2022 r. oraz do-
datnich wynikow testow potwierdzenia pochodza z do-
browolnej ankiety przeprowadzanej corocznie w labo-
ratoriach, ktére wykonujg badania w kierunku HIV (4).
W ankiecie zbierane sg dane zagregowane, w podziale
na pte¢, grupy wieku badanych o0séb oraz miejsce wy-
konania badania. Informacje o liczbie zgonéw z powo-
du choroby wywolywanej przez HIV (kody ICD-10:
B20 — B24) w 2022 r. pochodzg z Gtéwnego Urzedu
Statystycznego (5).
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from the final data presented in the reports of the
National AIDS Centre). In 2022, there were 27 VCT
in Poland (6). It should be emphasized, that there is no
limit to test repetitions. It means one person can do
test anonymously repeatedly in year. VCT perform
screening tests (IV generation immunoenzymatic in
laboratory or III generation rapid tests), which, in
case of a reactive result, are sent for confirmation
test.

Due to the inability to exclude multiple testing
of the same person, we summarize these data as
the number of tests performed, not the number of
people examined in a given year.

RESULTS AND DISCUSSION

HIV screening test in 2022 year. In 2022, data
regarding the number of HIV tests were provided by
210 laboratories from the whole country. According
tothis data, atotal ofatleast 1,298,354 HIV screening
tests were performed on Polish citizens (Table I).
The testing rate was 34 tests per 1,000 inhabitants,
and after excluding tests performed routinely on
blood donor candidates, the rate decreased to about
17 tests per 1,000 inhabitants. The number of HIV
screening tests performed was almost 38% lower
compared to 2021. Among the screening tests
run by laboratories there is information about the
place of origin, including, for example, whether
the sample was collected in VCT. However, due to
the large differences in reports from laboratories
and VCT, these items were included in the ‘Other
category’, because some laboratories can recode the
information from VCT and use those cases that were
included directly from the laboratories.

Generally, the frequency of detection HIV
infection in lab test among Polish citizens was
0.32 per 100 performed tests, and after excluding
candidates for blood donors, the frequency increased
to 0.62 per 100 tests. The increase is more than 4-fold
compared to previous years, i.e. 2021 and 2020. It is
possible that migrants were included in this part of
the laboratory reports and coded as missing data, as
the testing rate among migrants in this laboratory
survey seems to be greatly underestimated (see the
detailed explanation below in the description of
migrants).

The highest frequency compared to other groups
was recorded in studies of people from infectious
diseases clinics and other specialist clinics (6.87 per
100 tests) and among prisoners (2.14 per 100 tests)
(Table I).

From all laboratories, which took part in
questionnaire prepared by NIPH NIH — NRI (without
testingamong blood donors), 155 laboratories (73.8%)
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Wykorzystano rowniez zbior anonimowych danych
obejmujacy klientow punktéow konsultacyjno-diagno-
stycznych (PKD). Dziatalnos¢ sieci PKD jest koordy-
nowana przez Krajowe Centrum ds. AIDS, ktore zbiera
dane epidemiologiczne i behawioralne dotyczace osob
zglaszajacych si¢ na badanie (dane z PKD zostaly po-
brane na dzien 15.03.2023 r. i wyniki mogg nieznacz-
nie rozni¢ si¢ od ostatecznych danych prezentowanych
w sprawozdaniach KC ds. AIDS). W 2022 r. w Polsce
funkcjonowato 27 PKD (6). Nalezy zwroci¢ uwagg, ze
nie ma limitu co do powtarzania badan w PKD, tj. jedna
osoba moze zbada¢ si¢ anonimowo wielokrotnie w cig-
gu roku. W PKD wykonywane sg testy przesiewowe
(immunoenzymatyczne IV generacji w laboratoriach
lub szybkie testy I1I generacji), ktoére w przypadku wy-
niku reaktywnego sa wysylane na test potwierdzenia.

Z uwagi na brak mozliwosci wykluczenia wielokrot-
nego badania tych samych os6b, dane te podsumowu-
jemy jako liczbg wykonanych testow, a nie liczbg 0sob
przebadanych w danym roku.

WYNIKI I ICH OMOWIENIE

Badania przesiewowe w kierunku HIV w 2022
roku. W roku 2022 informacje o liczbie wykonanych
badan w kierunku HIV uzyskano z 210 laboratoriow
dzialajacych na terenie catego kraju. Wedlug tych ra-
portéw wykonano ogdétem co najmniej 1 298 354 testy
przesiewowe w kierunku zakazenia HIV obywateli
polskich (Tab. I). Wskaznik testowania wynosit 34 te-
sty na 1 000 mieszkancéw, a po wykluczeniu testow
wykonywanych rutynowo u kandydatow na dawcow
krwi, wskaznik zmniejszyt si¢ do okolo 17 testéw na
1 000 mieszkancow. Liczba wykonanych testow prze-
siewowych w kierunku HIV byta nizsza o prawie 38%
w porownaniu z 2021 r. Wérod badan przesiewowych
zgtaszanych przez laboratoria znajduja si¢ informacje
0 miejscu pochodzenia probki, w tym np. czy probka
zostata pobrana w PKD. Jednak z uwagi na duze roz-
nice w dostarczonych raportach z laboratoriow a PKD,
punkty te zostaty wtaczone do kategorii Inne, poniewaz
uznano, ze czes$¢ laboratoriow mogtla przekodowac in-
formacje z PKD 1 traktowac¢ te przypadki jako przeka-
zywane bezposrednio z laboratoriow.

Ogoéltem czestos¢ wykrywania HIV w badaniach
obywateli polskich wyniosta 0,32 na 100 badan, nato-
miast po wykluczeniu badan wsréd dawcow krwi, cze-
stos¢ wykrywania HIV wzrosta do 0,62 na 100 badan.
Wozrost jest ponad 4-krotny w poréwnaniu z poprzedni-
mi latami tj. rokiem 2021 i 2020. By¢ moze w tej czesci
zgtoszen z laboratoriow zostali umieszczeni migranci
i zakodowani jako brak danych, poniewaz czgsto$¢ ba-
dan wsréd migrantdw w tej ankiecie z laboratoriow wy-
daje si¢ bardzo niedoszacowana (doktadne wyjasnienie
ponizej przy opisie migrantow).
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reported the number of tests aggregated by gender.
Among only those laboratories, test performed
among females constituted the majority compared
to test among men, 71.0% (344,007/484,455) and
29.0% (140,448/484,455), respectively. The gender
distribution is similar to that of 2021. Overall,
4.2% of tests among women were reported as tests
among pregnant women — 14,438 tests, lower than in
previous year, however, this is probably due to the
way the data is reported and in part, the inability
to distinguish studies among pregnant women vs
studies from specialist clinics. Data regarding the
age of tested individuals were provided by 101
laboratories (48.1%). Among only those laboratories
that submitted a distribution of tests by age, most of
the tests were recorded in the 25-34 age group - over
45.8% and in the 35-44 age group — 26.9%, but the
frequency of positive tests was highest in the age
group 45-54 years (0.83 per 100 tests) and among
35-44 age group (0.75 per 100 tests) (Table I).

Table I. Testing for HIV in Poland in 2022 year

Najwyzsza czg¢stos¢ w poroéwnaniu z innymi grupa-
mi odnotowano w badaniach oséb w poradniach cho-
réb zakaznych i innych poradni specjalistycznych (6,87
na 100 badan) oraz wérod wiezniéw i1 0so6b osadzonych
w aresztach (2,14 na 100 badan) (Tab. I).

Sposrod wszystkich laboratoriow bioracych udziat
w ankiecie przygotowanej przez NIZP PZH-PIB (poza
badaniami w$roéd dawcow krwi), 155 (73,8%) podato
liczbe wykonanych testow w podziale na pte¢ bada-
nych osob. Wsrdd tych laboratoriow badania wsrod
kobiet stanowity wickszos¢ w poréwnaniu z badania-
mi w$rdéd mezezyzn, odpowiednio 71,0% (344 007/484
455) 1 29,0% (140 448/484 455). Rozktad plci jest zbli-
zony do rozktadu z 2021 roku. Prawie 4,2% badan
wsrod kobiet raportowano jako badania kobiet w czasie
cigzy — 14 438 testy, czyli mniej niz w roku poprzed-
nim, jednak moze to wynikac ze sposobu raportowania
danych i czeéciowo z braku mozliwosci rozroéznienia
badan wsrod kobiet w cigzy z badaniami z poradni spe-
cjalistycznych. Dane dotyczace wieku badanych osob

Tabela I. Badania na obecnos$¢ przeciwciat anty-HIV w Polsce w 2022 roku

Testing for HIV Reported number of tests
Total AIlHIV tests | Positive tests Frequency*

Blood donations centre Blood donors 640 419 39 0.006
Primary care clinic 126 621 146 0.12

Infectlouss;}les;jjie; ccllll?llliss and other 27 346 1380 6.87

Sexually transmitted infection clinics 3217 22 0.68

Testing site or reason for Drug treatment centers 2763 11 0.40
testing (without blood General hospitals 52319 377 0.72

donors)

Medical staff 1 865 4 0.21

Pregnancy care centers 14 438 3 0.02

Prisons 841 18 2.14

Other / unknown** 428 525 1623 0.38

] Women 344 007 872 0.25
Genderémgfs’)“t blood Men 140 448 2956 2.10
Unknown 173 480 256 0.15

15-18 years 2731 16 0.59

19-24 years 28 698 112 0.39

25-34 years 141 202 535 0.38

Age (without blood 35-44 years 82906 618 0.75
donors) 45-54 years 25 406 212 0.83

55-64 years 13 126 69 0.53

65+ years 14 262 12 0.08

Unknown 199 838 2254 1.13

Polish citizens (without blood donors) 657 935 4084 0.62

Citizenship Polish citizens (with blood donors) 1298 354 4123 0.32
Foreigners 6 827 126 1.85

*Number of positive tests with respect to number of screening tests (per 100 tests)

**tests from VCT were included in other category
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In 2022, 6,827 tests were carried out for people
who are citizens of another country, but who are
staying in Poland. Compared to the previous year,
there was a very large increase in the number
of surveys among foreigners — almost 4-times,
however, the frequency of positive outcomes
decreased by more than half (from 2.24 to 1.85 per
100 tests). This is probably burdened with a very
large error, because comparing the number of newly
reported HIV cases among migrants reported for
surveillance with the number of tests performed, the
frequency of positive results should be at least 11.04
per 100 tests. Perhaps these people were not tested
as migrants, but were reported in the group of Polish
citizens as missing data.

Data on the number of screening tests performed
in Poland concern the number of tests performed.
These are aggregated data and duplicates cannot be
excluded, which means that the number of positive
tests may not fully correspond to the number of
newly detected infections reported in routine
surveillance.

HIV screening tests among VCT clients and
positive tests in 2022 year. In 2022, about 32,053
HIV tests were performed among anonymous
Voluntary Testing and Counselling (VCT) clients,
including 23,171 screening tests were sent to
medical laboratories and 10,058 were done by rapid
diagnostic tests performed directly at the VCT.
Compare to 2021, in 2022 year there was an increase
in the number of tests, about 3,600 more tests were
done, what can be interpreted as slow increase in
HIV testing rate, which was limited by COVID-19
pandemic and by periodic closure of the VCT (7) or
increased testing of migrants as war refugees from
Ukraine.

In 2022 HIV infection was diagnosed in 528
cases by confirmatory test (the frequency of positive
test was 1.65 per 100 tests), more by 80 (17.9%)
than in 2021 year. The highest frequency of positive
tests was noticed among clients who declared that
they had already tested for HIV and it was positive
(60.84). This group includes people with diagnosed
HIV infection and most likely those who had
a reactive screening test result. The high frequency
of positive test results was recorded among people
who injected drugs in last 12 months — 7.07 and
among injecting drug users in general — 5.08. Among
non-Polish citizens, the frequency of positive results
was 5 times higher (5.87 vs. 1.24), similarly among
men compare to women the frequency of positive
results was 2 times higher (1.98 vs. 0.97). Especially
high value of rate was noticed among clients with
a history of another sexually transmitted infection
(STI) in the past — including people with syphilis
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byty dostepne w 101 laboratoriach (48,1% ogotu). Tylko
wérdd tych laboratoriow, ktore przestaty rozklad badan
wedlug wieku, najwiecej badan odnotowano w grupie
wieku 25-34 lata — ponad 45,8% oraz w grupie wieku
35-44 lata — 26,9%, natomiast czgsto$¢ dodatnich wy-
nikow byla najwicksza w grupie wieku 45-54 lata (0,83
na 100 testow) oraz w grupie 35-44 lata (0,75 na 100
badan) (Tab. I).

W roku 2022 wykonano 6 827 testow u osob beda-
cych obywatelami innego kraju, ale przebywajacych na
terenie Polski. W poréwnaniu z rokiem poprzednim,
nastapit bardzo duzy wzrost liczby badan wérod cudzo-
ziemcoOw — prawie 4-krotny, natomiast cz¢sto$¢ wyni-
kéw dodatnich spadta prawie o potowe (z 2,24 do 1,85
na 100 badan). Prawdopodobnie jest to obarczone bar-
dzo duzym blgdem, poniewaz zestawiajac liczbe zglo-
szonych do nadzoru nowo zgloszonych przypadkéw
HIV wsréd migrantéw w odniesieniu do liczby wyko-
nanych testow, czestos¢ dodatnich wynikéw powinna
wynosi¢ co najmniej 11,04 na 100 badan. By¢ moze
osoby te nie byly badane jako migranci, lecz zostali
zgtoszeni w grupie obywateli Polski jako brak danych.

Dane dotyczace liczby wykonanych badan przesie-
wowych w Polsce dotycza liczby wykonanych testow.
Sa to wigc dane zagregowane i nie mozna wykluczy¢
duplikatow, co powoduje, ze liczba dodatnich testow
moze nie do konca odpowiadac¢ liczbie nowo wykrytych
zakazen zgloszonych w rutynowym nadzorze.

Badania przesiewowe w kierunku HIV ws$rod
klientéw punktéw PKD oraz wyniki dodatnie
w 2022 roku. W roku 2022 w punktach konsultacyjno-
diagnostycznych wykonano 32 053 testy w kierunku
zakazenia HIV, w tym 23 171 testow przesiewowych,
wystanych do badania w laboratoriach medycznych i 10
058 szybkich testow diagnostycznych, wykonywanych
bezposrednio w punkcie. W roku 2022, w poroéwnaniu
do 2021 r., odnotowano wzrost liczby wykonanych te-
stow, o ponad 3 600 wiecej testow, co moze oznaczaé
powolny wzrost wskaznika testowania, ktéry zostat
ograniczony przez pandemi¢ COVID-19 oraz okresowe
zamkniecie PKD (7) lub zwickszong czgstosé testowa-
nia 0so6b migrujacych w zwiagzku z naptywem uchodz-
cow z Ukrainy.

Wsréd wszystkich wykonanych w 2022 r. testow, za-
kazenie HIV testem potwierdzenia rozpoznano w 528
przypadkach (czgstos¢ wynikow dodatnich wynosita
1,65 na 100 wykonanych badan), o 80 (17,9%) wiecej
niz w 2021 r. Najwigksza czestos¢ dodatnich wyni-
kéw odnotowano wsrdd klientow, ktorzy deklarowali,
ze wykonali juz kiedys$ test na HIV i byt on dodatni
(60,84). Grupa ta obejmuje osoby z rozpoznanym zaka-
zeniem HIV oraz najprawdopodobniej osoby, u ktdrych
wynik testu przesiewowego byl reaktywny. Wysoka
czestos¢ dodatnich wynikéw odnotowano wsrod osob,
ktore przyjety narkotyki drogg iniekcji w ostatnich 12
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Table II. Characteristics of HIV tests results among clients from VCT centers in Poland in 2022. A positive result is
confirmed by confirmatory lab test (e.g. Western Blot)

Tabela II. Charakterystyka wynikow testow wykonanych wsrdd klientow PKD w Polsce w 2022 roku. Wynik dodatni
oznacza wynik dodatni testu potwierdzenia (np. Western Blot)

All tests Positive test
Tests for HIV (N=32053) results (n =528) | Frequency*
N % n %
Men 21 547 67.2 427 80.9 1.98
Gender Women 10 447 32.6 101 19.1 0.97
unknown 59 0.2 0 - -
< 18 years 530 1.7 1 0.2 0.19
19-24 years 9255 28.9 93 17.6 1.00
25-34 years 13 507 42.1 204 38.6 1.51
Age 35-44 years 6172 19.3 151 28.6 245
45-54 years 1937 6.0 65 12.3 3.36
55-64 years 482 1.5 12 2.3 2.49
> 65 years 170 0.5 2 0.4 1.18
unknown 21 0.1 0 - -
o ) Polish citizens 29 226 91.2 362 68.6 1.24
Citizenship -
Foreigners 2 827 8.8 166 314 5.87
Sexual behaviours sexual contacts only with men 8 280 48.0 220 65.9 2.66
:231;% :;;cl?az\;hii lllji sexual contacii:rgte};wnh men and | 428 23 45 13.5 315
12m sexual contacts only with women 6 689 38.8 57 17.1 0.85
Sexual behaviours sexual contacts only with men 6 821 84.5 51 96.2 0.75
ha;rg(:;g( lf;inclfri :Z??n sexual contacii:rz‘;l;wnh men and 690 25 | 1.9 0.14
last 12 m sexual contacts only with women 265 33 1 1.9 0.38
o PWID (people who inject drugs) 295 0.9 15 2.8 5.08
Injecting drug use —
- injection < 12 m 99 33.6 7 46.7 7.07
Pregnancy (women) Total 428 1.3 7 1.3 1.64
No 16 304 50.9 223 42.2 1.37
Test on HIV at least Yes 15749 | 491 | 305 | 578 1.94
one a life
**previous test was positive (,,+) 143 0.9 87 28.5 60.84
No, declaration from clients 25324 79.0 379 71.8 1.50
Yes, declaration from clients 2035 6.3 59 11.2 2.90
syphilis 508 25.0 39 66.1 7.68
gonorrhoea 503 247 17 28.8 3.38
Other STI diseases chlamydia 288 14.2 5 8.5 1.74
recognized in the past genital herpes 90 4.4 1 1.7 1.11
non-gonococcal urethritis 55 2.7 1 1.7 1.82
HBV 30 1.5 0 - -
HCV 56 2.8 1 1.7 1.79
other 734 36.1 2 3.4 0.27

* Number of positive tests with respect to number of screening tests (per 100 tests)
** one person could be tested multiple times
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(7.68) or gonorrhea (3.38) in questionnaires (Table
II). Among the VCT clients who had done tests,
the dominant group were men (67.2%). Among
positive tests, the overwhelming majority were men
also, tests ratio performed among men compared to
women was 4.2:1. Injectable drug use concerns only
about 1% of VCT clients (295 respondents who was
tested on HIV), among whom 33.6% declare they
used injecting drugs in the last year. Injecting drug
use was indicated by 15 cases with positive tests.
More often, however, it took place in the last 12
months (46.7%). 49.1% of clients declare that they
had previously tested for HIV, while among positive
tests, the percentage of previously tested was higher
and it was 57.8%. Over 28.5% of respondents
(87/305 tested previously, who have tested positive
for the current test) admit that the previous test they
performed was already positive, so they know their
positive HIV status when they go to VCT for testing.
Approximately 6% of VCT clients who were screened
for HIV declared they have previously diagnosed
with another STI (most commonly syphilis and/or
gonorrhea). Whereas among clients with positive
HIV tests, syphilis was more common — about 66%
of cases with positive HIV test result (Table II).

The highest test rate done in VCT was noticed
in Mazowieckie (2.62 per 1,000 inhabitants)
and Dolnoslaskie voivodeships (1.52 per 1,000
inhabitants), while the highest frequency of positive
results was recorded in Slaskie voivodeship (5.32
per 100 tests). The frequency of positive results
for Poland was 1.65, while in rest voivodeships the
frequency of positive results was not higher than 3
per 100 tests (Fig. 1 A and B).

The frequency of positive tests, excluded people
with positive test in the past, in relation to the tests
performed is the result of the prevalence of HIV and
the percentage of diagnosed infections. However,
people with previously diagnosed infection, among
VCT clients in 2022, represented a considerable
percentage of people with positive results (almost
16% — 87/528 all clients with positive results), but
however, the vast majority were still people with
the new diagnosis, and it should be recognized that,
generally, once diagnosed, infected individuals are
provided with medical care and are not retested
within VTC. The frequency of positive results
in tests can be interpreted as an indicator of the
prevalence of undiagnosed infections.

HIV infections in 2022 year. In 2022, 2,604
new HIV infections was reported (diagnosis rate
was 6.88 per 100,000 inhabitants), i.e. more by 1,143
cases (78.2%) than in 2021, and more by 97.7% of
cases compared to the median for 2016-2020. Above
21.4% of newly detected cases of HIV infection
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miesigcach — 7,07 oraz ws$rod uzytkownikéw narkoty-
kow ogotem — 5,08. Wsrod osob innego obywatelstwa
niz polskie, czgstos¢ wynikéw dodatnich byla prawie
S-krotnie wyzsza (5,87 vs 1,24). W grupie mezczyzn
w poréwnaniu z kobietami czesto§¢ wynikow dodat-
nich byta 2-krotnie wyzsza (1,98 vs 0,97). Szczego6lnie
wysokie wartosci wskaznika wystgpity u klientow,
ktorzy deklarowali rozpoznanie u nich réwniez innej
choroby przenoszonej droga piciowa (STI) w przeszto-
$ci — zwlaszcza u 0sob z kit (7,68) lub rzezaczka (3,38)
w wywiadzie (Tab. II). Wérod klientow punktéw kon-
sultacyjno-diagnostycznych, u ktérych wykonano test,
dominujaca grupe stanowili me¢zczyzni (67,2%). Wsrod
testow z dodatnim wynikiem, stosunek testow wykona-
nych u mezczyzn w porownaniu do testow wykonanych
wsrod kobiet wynosit 4,2:1. Iniekcyjne przyjmowanie
narkotykow, wg. deklaracji respondentow dotyczy tylko
niecatego 1% klientéw PKD, u ktorych wykonano test
na HIV (295 badanych), w tym ich stosowanie ta droga
w ostatnim roku podaje 33,6% osob, ktére deklarowa-
o przyjmowanie narkotykow drogg iniekcji. Natomiast
w przypadku testow z dodatnim wynikiem, iniekcyjne
przyjmowanie narkotykéw wskazato 15 badanych. Ich
przyjecie mialo miejsce w czasie ostatnich 12 miesig-
cy u 46,7% osob. Wykonywanie testu w kierunku HIV
w przesztosci deklaruje 49,1% klientow, natomiast ana-
lizujac testy z wynikiem dodatnim, odsetek wcze$niej
badanych jest wyzszy i wynosi 57,8%. Jednocze$nie po-
nad 28,5% (87/305 badanych juz wczesniej, u ktorych
obecny test byl pozytywny) przyznaje, ze poprzedni
test, ktory wykonywali byl juz dodatni, a wigc znali
swoj status serologiczny w momencie ponownego wy-
konania testu w PKD. Okoto 6% klientow PKD, u kto-
rych wykonano badania przesiewowe w kierunku HIV
deklaruje, ze wczesniej rozpoznano u nich inng choro-
be STI, w tym wsrdd wskazanych zakazen najczesciej
bylo to zachorowanie na kile i/lub rzezaczke. Natomiast
wsrod osob z dodatnim wynikiem testu na HIV, w de-
klarowanych chorobach wspotwystepujacych najcze-
$ciej wymieniano zachorowania na kite¢ — u 66% o0sob
z pozytywnym wynikiem na HIV (Tab. II).

Najwickszy wskaznik liczby testow wykonanych
w PKD odnotowano w woj. mazowieckim (2,62 na 1
000 mieszkancow) i dolnoslaskim (1,52 na 1 000 miesz-
kancow), natomiast najwicksza czgstos¢ wynikow do-
datnich zarejestrowano w wojewddztwie §laskim (5,32
na 100 badan). Czgstos¢ wynikow dodatnich dla Polski
wynosita 1,65, a w pozostatych wojewoddztwach czg-
stos¢ wynikéw dodatnich nie byta wigksza niz 3 na 100
badan (Ryc. 1 A i B).

Czestos¢ wynikow dodatnich, po wykluczeniu osob,
u ktorych juz poprzedni test byt dodatni, w odniesieniu
do wykonanych testow jest wypadkowa rozpowszech-
nienia HIV w danej populacji i odsetka rozpoznanych
zakazen. Osoby z rozpoznanym juz wczesniej zaka-
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Fig. 1A. Screening test rate in VCT per 1000 inhabitants in
Poland in 2022 year, by voivodeships Ryc. 1A. Wskaznik
liczby testow przesiewowych w PKD na 1000 mieszkancow
w Polsce w roku 2022 wg. wojewodztw

(557 cases) were reported with delay, in 2023. This
is a slight decrease in the delay in registration
in 2022 compared to the previous year (in 2021
notifications made in the next calendar year from
diagnosis, accounted for approximately 25.9% of all
diagnoses).

Compared to the 2021 year, in 2022 year, the
number of newly detected HIV infections among
foreigners staying in Poland increased by 219.1%
(from 236 cases in 2021 to 753 cases in 2022) —
mainly it is related with war refugees from Ukraine.
Of all cases among non-Polish citizens, in 2022
HIV infections were reported among 319 men and
434 women. As in previous year the most numerous
group were Ukrainian citizens (708 cases), where
more than half cases have been diagnosed in
Ukraine (52.1% — 369/708 cases). New cases among
citizens of other countries should therefore be
treated as new diagnoses in Poland. In turn, not
all people previously diagnosed in Ukraine were
reported to the epidemiological surveillance system.
As indicated by the statistics of those treated in
most Ukrainian citizens previously treated were
accepted for treatment in Poland based on previous
documentation and were not reported as new HIV
diagnoses. Among all foreigners with a known
transmission route of infection, the most numerous
groups were people infected by heterosexual contact
— 158 cases. Underestimation of this group due to

frequency of "+" results (%) - e
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0,62
2,01
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153 214 129
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Fig. 1B. Frequency of positive results in VCT in Poland
in 2022 year (per 100 tests) Ryc. 1B. Czegsto§¢ wynikow
dodatnich w PKD w Polsce, w roku 2022 (na 100 badan)

zeniem HIV w stosunku do klientow PKD, u ktérych
stwierdzono zakazenie w 2022 roku stanowily znacz-
ny odsetek osob z wynikiem dodatnim (ponad 16% —
87/528 wszystkich z wynikiem dodatnim), to jednak na-
dal zdecydowang wigkszos$¢ stanowily osoby z nowym
rozpoznaniem i nalezy uznac, ze z reguty po rozpozna-
niu osoby zakazone trafiaja do systemu opieki zdro-
wotnej 1 nie sg po raz kolejny badane w ramach PKD.
Czestos¢ wynikow dodatnich w badaniach mozna wigc
interpretowac jako wskaznik rozpowszechnienia nie-
rozpoznanych zakazen.

Zakazenia HIV w 2022 roku. Ogoétem w 2022
r. zgloszono 2 604 nowe rozpoznania HIV (6,88 na
100 000 mieszkancow), tj. o 1 143 przypadki (78,2%)
wiecej niz w roku 2021 oraz o 97,7% wiecej niz wy-
niosta mediana w latach 2016-2020. Ponad 21,4% nowo
wykrytych przypadkow zakazenia HIV (557 przy-
padkow) zostato zgloszonych z opdznieniem, dopiero
w 2023 roku. Jest to nieznaczny spadek opdznienia
w rejestracji dla przypadkoéw rozpoznanych w 2022 r.
w poréwnaniu z rokiem poprzednim (zgloszenia do-
konane w kolejnych latach od rozpoznania stanowity
w 2021 roku 25,9% wszystkich rozpoznan).

W porownaniu z 2021 r., w 2022 r. liczba nowych
rozpoznan HIV dotyczacych obywateli innych kra-
jow przebywajacych na terenie Polski zwickszyla si¢
0 219,1% (z 236 przypadkow w 2021 do 753 przypad-
kow w roku 2022) — gltéwnie jest to zwigzane z uchodz-
cami wojennymi z Ukrainy. W 2022 r. w tej populacji
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the lack of data on nationality should be taken into
account.

The voivodeship with the highest number
of newly detected HIV infections in 2022 was
Mazowieckie — 595 (diagnosis rate 10.80 per
100,000), and with the lowest number of new
HIV infections was Swietokrzyskie — 10 cases
(0.85 per 100,000). Compared to 2021, in all
voivodeships higher number of cases were noticed
(Table III). A particularly significant increase
was noticed in Mazowieckie, Dolnos$laskie and
Zachodniopomorskie voivodeships. HIV infection
was most often detected in the age group between
30 and 39 years — 954 (36.6%). 70 people infected
with HIV (2.7%) were detected in person under
20 years of age, including: seven newborn, three
children in age 3-4 years, 15 children aged 6-12
years and 45 cases among 19 years old (Table
IV). HIV infections concern mainly men — 1,751
cases (67.2% of the total). There were 835 new
HIV infections diagnosed among women (32.1%).
Despite, that almost two times more infections
diagnosed in men than in women, both number
and the percentage of infections among women
significantly exceeds the values observed in earlier
years, even before the war in Ukraine. The highest
percentage of HIV infections among women was in
the Zachodniopomorskie voivodeship (48.0%), and
the lowest was in Lubelskie voivodeship (16.7%).
In Mazowieckie and Matopolskie voivodeships,
a high percentage of missing data on the age of the
diagnosed people was recorded (5.6% and 4.0%
respectively). These reports came from laboratories.

Table V summarizes the newly detected HIV
infections in different regions in Poland in 2022,
according to the probable transmission route. As
previously, the information on transmission route
was not reported for the majority of cases (2,093
— 80.4% of the total) and this percentage was even
higher than in the previous year (1,121 — 76.7% of
the total). Among cases with a known transmission
route of infection, the most numerous groups
were MSM — 219 people (42.9% of cases with
a known transmission route) and people infected
by heterosexual contact — 214 people (41.9%).
People who most likely acquired HIV due to the
use of injection drugs accounted for 6.5% of newly
diagnosed cases with known transmission route (33
cases). Compared to the previous year, the number
of HIV infections was higher among group infected
by heterosexual contacts and in the PWID group, by
154.8% and 153.8%, respectively, whereas a slightly
decrease among MSM group — by 7.6%. Especially
high percentage of cases without transmission
route (above 70% from all cases) were noticed

zakazenie HIV zgloszono u 319 me¢zczyzn 1 434 kobiet.
Jak w poprzednim roku wséréd cudzoziemcow najczest-
szg grupg byli obywatele Ukrainy (708 przypadkow),
w tym ponad polowa zakazen zostala potwierdzona
jeszcze w Ukrainie (52,1% — 369/708 przypadkow).
Nowe przypadki wsérod obywateli innych krajow nalezy
wigc traktowac jako nowe rozpoznanie w Polsce. Z ko-
lei nie wszystkie osoby z wczesniejszym rozpoznaniem
w Ukrainie zostaly zgloszone do systemu nadzoru epi-
demiologicznego. Jak wskazuja statystyki leczonych,
wiekszo$¢ obywateli Ukrainy leczonych juz wczesniej
zostata przyjeta do leczenia w Polsce na podstawie
weczesniejszej dokumentacji i nie zostata zgloszona jako
nowe rozpoznanie HIV. Wéro6d wszystkich zarejestro-
wanych obcokrajowcow ze znang droga transmisji, do
zakazenia dochodzito najczesciej w wyniku kontaktow
heteroseksualnych — 158 przypadkéw. Nalezy bra¢ pod
uwage niedoszacowanie tej grupy zwigzane z brakiem
danych dotyczacych narodowosci.

Najwiecej nowych przypadkéow zakazen HIV
w 2022 r. zarejestrowano w wojewodztwie mazowiec-
kim — 595 przypadkow (wskaznik rozpoznan wynosit
10,80 na 100 000 mieszkancow), a najmniej w woje-
wodztwie $wietokrzyskim — 10 przypadkow (0,85
na 100 000). W poréownaniu z 2021 r. we wszystkich
wojewodztwach zrejestrowano wigcej zakazen (Tab.
II0). Szczegbdlnie wyrazny wzrost zanotowano w woje-
wodztwach: mazowieckim, dolno$laskim i zachodnio-
pomorskim. Najwiecej nowych zakazen HIV wykryto
u 0sob w grupie wieku od 30 do 39 lat — 954 (36,6%).
W wieku ponizej 20 lat zakazenie HIV wykryto u 70
0s0b (2,7%), w tym: u siedmiu niemowlat, trojki dzieci
w wieku 3-4 lat, 15 dzieci w wieku 6-12 lat oraz u 45
osob w wieku 19 lat (Tab. V). Zakazenia HIV doty-
czyly gtownie mezczyzn — 1 751 przypadkow (67,2%
ogbdhu). Wérod kobiet wykryto 835 nowe zakazenia
(32,1%). Pomimo, ze rozpoznano dwukrotnie wiecej
zakazen u m¢zczyzn niz u kobiet, zaréwno liczba jak
i odsetek zakazen wsrod kobiet przekracza znacza-
co warto$ci obserwowane we wczesniejszych latach,
przed wojng w Ukrainie. Najwiekszy odsetek zakazo-
nych kobiet stwierdzono w woj. zachodniopomorskim
(48%), a najmniejszy w woj. lubelskim (16,7%). W wo-
jewodztwach mazowieckim i matopolskim zarejestro-
wano duzy odsetek braku danych dotyczacych wieku
badanych o0séb (odpowiednio 5,6% 1 4,0%). Zgltoszenia
te pochodzity z laboratoriow.

W tabeli V zestawiono nowo wykryte przypadki
zakazenia HIV w 2022 roku w poszczeg6lnych woje-
wodztwach, wedtug prawdopodobnej drogi zakazenia.
Podobnie jak w ubiegltych latach, u wigkszosci 0séb (2
093 — 80,4%) brak jest informacji dotyczacej drogi za-
kazenia wirusem HIV i ten odsetek jest nawet wigkszy
niz w roku poprzednim (1 121 — 76,7% ogotu). Wsrod
0s0b o znanej drodze transmisji zakazenia najliczniej-
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Table V. Newly diagnosed HIV infections in Poland in 2022, by voivodeship and transmission group
Tabela V. Nowo rozpoznane przypadki zakazenia HIV w Polsce w 2022 r. wg wojewodztwa i prawdopodobnej drogi

zakazenia
Transmission group* Infections

. . among

Voivodeship MSM | PWID Het MIC | O/Unk** |  Total blood

donors

POLAND 219 33 214 24 2114 2604 22

1.Dolnoslgskie 21 3 17 8 300 349 2
2.Kujawsko-Pomorskie 22 1 16 0 87 126 2
3.Lubelskie 12 1 0 35 54 1
4.Lubuskie 1 4 8 0 54 67 1
5.Lodzkie 10 1 15 12 137 175 2
6.Matopolskie 47 2 10 1 318 378 2
7.Mazowieckie 0 2 0 584 595 1
8.0polskie 1 10 1 26 41 0
9.Podkarpackie 0 1 0 45 51 0
10.Podlaskie 3 8 0 20 40 0
11.Pomorskie 30 4 23 1 113 171 3
12.Slaskie 8 1 7 0 53 69 2
13.Swietokrzyskie 0 2 0 4 10 0
14 Warminsko-Mazurskie 0 3 4 0 27 34 0
15.Wielkopolskie 30 3 4 0 180 217 4
16.Zachodniopomorskie 8 6 81 1 131 227 2
Unknown 0 0 0 0 0 0 0

* MSM — men who have sex with men, PWID — people who inject drugs, Het — heterosexual contact, MtC — child of HIV+

mother, O/Unk — other/unknown

** include 21 cases with known transmission: 18 cases —sexual contact, missing type of contact, 3 cases of iatrogenic infection

in 9 voivodeships: Mazowieckie, Podkarpackie,
Dolnoslaskie, Matopolskie, Wielkopolskie, Lubuskie,
Lodzkie, Slaskie and Warminsko-Mazurskie. The
lowest percentage of missing values on transmission
route was registered in Swietokrzyskie and Podlaskie
voivodeship — by 40.0%. Among HIV infected blood
donors (22 cases), two men was infected by sexual
contacts between men, one man was infected by
heterosexual contacts, for other cases transmission
route was unknown.

In 2022, there were also 24 mother-to-child HIV
transmission cases (vertical transmission). In 22
cases the infection was registered among Ukrainian
citizens, and two cases — among Polish citizens. All
infections of Ukrainian citizens were diagnosed in
Ukraine yet. Infections concerns children aged: 1
infant, 1 child in 4 years, 15 children among 7-15
years and 5 people over 16 years.

AIDS in 2022 year. In 2022, 137 cases of AIDS
were diagnosed (incidence of 0.36 per 100,000
inhabitants), more by 73 cases in comparison with
previous year and 84 cases more than in 2020.
Compared to the median from 2016-2020, there
were 35 more cases (increase by 34.3%). In 2022

sza grupe stanowiag MSM — 219 os6b (42,9% przypad-
kow o znanej drodze transmisji) oraz osoby zakazone
poprzez kontakty heteroseksualne — 214 0sob (41,9%).
Osoby, ktére prawdopodobnie zakazily si¢ w wyniku
stosowania $rodkow odurzajacych we wstrzyknieciach
stanowity 6,5% nowo rozpoznanych zakazef o znanej
drodze transmisji (33 osoby). W poréwnaniu z rokiem
poprzednim, liczba rozpoznan zwickszyla si¢ w gru-
pie 0sob zakazonych poprzez kontakty heteroseksu-
alne oraz w grupie PWID, odpowiednio o 154,8%
oraz o 153,8%, natomiast nieznacznie zmniejszyla si¢
w grupie MSM — o 7,6%. Szczegdlnie wysoki odsetek
przypadkow zgloszonych bez podania prawdopodobnej
drogi transmisji (powyzej 70% wszystkich zgloszen)
odnotowano w 9 wojewodztwach: mazowieckim, pod-
karpackim, dolnoslgskim, matopolskim, wielkopol-
skim, lubuskim, t6dzkim, $lgskim i warminsko-mazur-
skim. Najmniejszy odsetek braku danych odnotowano
w wojewodztwach $wigtokrzyskim i podlaskim — po
40,0%. Wsrod zakazonych dawcow krwi (22 przypad-
ki), u dwoch mezczyzn do zakazenia doszto w wyniku
kontaktéw seksualnych z me¢zczyznami, a u jednego
w wyniku kontaktow heteroseksualnych, dla pozosta-
tych 0sob nie ustalono drogi transmisji.
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AIDS was diagnosis among 65 foreigners, including
59 cases among Ukrainian citizens, were more
than half cases have been diagnosed in Ukraine
— 54.2% (32/59 cases). Among total number of
cases diagnosed in 2022, 24 cases (17.5%) were
registered in 2023, which results from the process
of verification in accordance with the case definition
and delays in reporting of new AIDS cases.

Compared to previous year, in 2022 the increase in
the number of AIDS registered cases was observed in
12 voivodeships, of which the increase is significant
in two voivodeships: in Dolnoslaskie — increase by 20
cases (incidence of 0.90 per 100,000 inhabitants) and
in Pomorskie — increase by 11 cases (0.72 per 100,000
inhabitants). A decrease in the number of AIDS
cases was recorded in 3 voivodeships, a significant
decrease was registered in Zachodniopomorskie
voivodeship, less by 3 cases (incidence of 0.43 per
100,000 inhabitants) (Table III).

In 2022, AIDS was diagnosed in 104 men (75.9%)
and 33 women (24.1%). The most numerous groups
were people infected by heterosexual contacts
and MSM, 24 cases (17.5%) and 22 cases (16.1%),
respectively. There were 6 cases (4.4%) diagnosed
among people who inject drugs. Compared to the
previous year, the number of AIDS cases increased
in the following groups: MSM (11 cases in 2021 vs.
22 cases in 2022), people with heterosexual contacts
(13 cases in 2021 vs. 24 cases in 2022), and among
PWID (4 cases in 2021 vs. 6 cases in 2022).

The dominant group were people aged 30-39
years — 51 cases (37.2% reports). The second largest
group were people aged 40-49 years — 45 cases
(32.8%) (Table VI).

In 2022, at least one AIDS-related disease was
determined in all 137 AIDS patients, 103 (75.2%)
were diagnosed with only 1 indicator disease, 24
people (17.5%) were diagnosed with 2 diseases,
and 6 people (4.4%) — with 3 diseases, and 4

W roku 2022 zarejestrowano 24 przypadki zaka-
zen HIV w wyniku transmisji matka-dziecko (zakaze-
nie wertykalne). W 22 przypadkach zakazenie zostato
zarejestrowane u osoOb obywatelstwa ukrainskiego,
w dwoch przypadkach —u dzieci obywatelstwa polskie-
go. Wszystkie zakazenia osob obywatelstwa ukrain-
skiego byly zdiagnozowane jeszcze w Ukrainie. Zaka-
zenia dotyczyty dzieci w wieku: 1 niemowlg, 1 dziecko
w wieku 4 lat, 15 dzieci w wieku 7-15 lat oraz 5 osob
powyzej 16 r.Z.

Zachorowania AIDS w 2022 roku. W 2022 roku
rozpoznano 137 zachorowan na AIDS (zapadalnos¢
0,36 na 100 000 mieszkancow) — o 73 przypadki wig-
cej niz w roku ubieglym oraz o 84 przypadki wiecej
niz w roku 2020. W poréwnaniu do mediany z lat 2016
— 2020 odnotowano wzrost o 35 przypadkéw (o 34,3%
wiecej). W 2022 roku AIDS zostato rozpoznane w Pol-
sce u 65 cudzoziemcow, w tym u 59 osob pochodzenia
ukrainskiego, z czego ponad potowa miata rozpoznanie
AIDS stwierdzone jeszcze w Ukrainie — 54,2% (32/59
przypadkow). Sposrod wszystkich przypadkéw rozpo-
znanych w 2022 r., 24 przypadki (17,5%) zarejestrowa-
no w 2023 r., co wynika z procesu weryfikacji wedtug
kryteriow definicji przypadku oraz opdznien w rapor-
towaniu nowych zachorowan.

W poréwnaniu z ubieglym rokiem, w 2022 roku
liczba zachorowan na AIDS wzrosta w 12 wojewddz-
twach, w tym w dwoch wzrost jest znaczacy: w woj.
dolnoslaskim o 20 przypadkéw (zapadalnos¢ 0,90 na
100 000 mieszkancow) i woj. pomorskim o 11 przy-
padkow (zapadalno$¢ 0,72 na 100 000 mieszkancow).
Spadek liczby zachorowan zanotowano w 3 wojewodz-
twach, a najwigkszy byl w wojewoddztwie zachodniopo-
morskim — mniej o 3 przypadki (zapadalno$¢ 0,43 na
100 000 mieszkancow) (Tab. III).

W 2022 r. rozpoznano AIDS u 104 me¢zczyzn
(75,9%) 1 33 kobiet (24,1%). Najliczniejszg grupe sta-
nowity osoby podejmujace kontakty heteroseksual-
ne 1 MSM, w tym odpowiednio 24 osoby (17,5%) i 22

Table VI. AIDS cases in Poland in 2022 year by sex, age* and transmission group
Tabela VI. Zachorowania na AIDS w Polsce w roku 2022, wg pici, wieku* i drogi zakazenia

Age group Sex* Transmission group* Total
(years) M F MSM PWID Het MtC O/Unk**
<20 2 1 0 0 0 2 1 3
20-29 7 2 2 1 0 1 5 9
30-39 43 8 10 3 12 0 26 51
40-49 30 15 7 2 7 0 29 45
50-59 16 6 3 0 4 0 15 22
>60 6 1 0 0 1 0 6 7
Total 104 33 22 6 24 3 82 137

* age at AIDS diagnosis; M — males, F — females; MSM — men who have sex with men, PWID — people who inject drugs,
Het — heterosexual contact, MtC — mother-to-child, O/Unk — other/unknown** include 3 cases with known transmission:
two cases — sexual contact, missing type of contact and one case of iatrogenic infection
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diseases among 4 cases (2.9%). The most frequently
diagnosed AIDS indicator disease was the wasting
syndrome due to HIV infection (41 cases), while
the second most frequent was pneumonia caused
by Pneumocystis jiroveci (26 cases) and another
Mycobacterium tuberculosis pulmonary (14 cases),
cerebral toxsoplasmosis (13 cases), esophageal
candidiasis (10 cases), Kaposi’s sarcoma (10
cases), encephalopathy, HIV-related (9 cases) and
opportunistic infections not specified (9 cases). The
remaining diseases were diagnosed in 8 or fewer
patients.

Concurrent diagnosis of HIV and AIDS has been
reported in 127 patients diagnosed with AIDS —
94.7%. It should be emphasize that for foreigners,
AIDS diagnosis was done earlier — in country of
origine and may, but does not necessarily, indicate
a late diagnosis of HIV.

Deaths and mortality among AIDS cases in
2022 year. According to CSO data for diseases

osoby (16,1%). Rozpoznano 6 przypadkow (4,4% ogo-
tu) u o0séb uzywajacych substancji psychoaktywnych
w iniekcjach. W poréwnaniu do roku ubieglego liczba
przypadkéw AIDS wzrosta w grupach: MSM (11 przy-
padkow w 2021 r. vs. 22 przypadki w 2022 r.), wérod
0s0b utrzymujacych kontakty heteroseksualne (13
przypadkoéw w 2021 r. vs. 24 przypadki w 2022 r.) oraz
w grupie PWID (4 przypadki w 2021 r. vs. 6 przypad-
kow w 2022 1.).

Dominujacg grupa byly osoby w wieku 30-39 lat —
51 o0sob (37,2% zgloszen). Druga co do wielko$ci gru-
pa byty osoby w wieku 40-49 lat — 45 osob (32,8%)
(Tab. VI).

W 2022 r. u wszystkich 137 chorych na AIDS okre-
$lono co najmniej jedng chorobe wskaznikowa AIDS,
u 103 (75,2%) zdiagnozowano tylko 1 chorobe wskazni-
kowa, u 24 0s6b (17,5%) zdiagnozowano 2 choroby, u 6
0s0b (4,4%) — 3 choroby, a u 4 0s6b (2,9%) — 4 choroby.
Choroba wskaznikows, ktora najczesciej rozpoznawa-
no byl zesp6t wyniszczenia w przebiegu zakazenia HIV

Table VII. AIDS cases in Poland in 1986-2022, by the year of diagnosis and time lapse between the diagnosis of HIV

infection and AIDS

Tabela VII. AIDS w latach 1986-2022, wg roku rozpoznania AIDS oraz czasu mi¢dzy stwierdzeniem zakazenia HIV

a zachorowaniem na AIDS

Time lapse between detection of HIV infection and AIDS diagnosis:
Year of AIDS o 3 months or
diagnosis r?lf)]ztisv ;;hklﬁ\i more after HIV between 1 to 3 3 years or later Total®
diagnosis diagnosis, but no years
later than 1 year

1986-1995 141 28 96 154 419

1996-2000 204 25 88 316 633

2001-2005 340 30 62 295 727
2006 85 5 15 60 165
2007 70 6 15 52 143
2008 95 7 11 62 175
2009 74 6 11 39 130
2010 87 6 15 65 173
2011 109 7 11 57 184
2012 87 3 12 55 157
2013 92 10 7 53 162
2014 108 3 4 33 148
2015 85 7 6 30 128
2016 70 4 8 18 100
2017 81 7 2 17 107
2018 80 2 3 25 110
2019 72 4 1 13 90
2020 33 9 7 3 52
2021 57 1 1 5 64
2022 127 2 1 4 134
Total 2097 172 376 1356 4001

* excludes 53 cases with missing date of HI'V diagnosis
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Fig.2. Indicator diseases among AIDS cases diagnosted in 2022. Number of cases.
Ryc.2. Choroby wskaznikowe wsrdd osob chorych na AIDS, rozpoznanych w 2022 r. Liczba przypadkow

caused by HIV (ICD-10 code: B20—B24), in 2022,
123 people died in Poland (mortality 0.33 per 100,000
inhabitants), it was more by 21 cases (20.6%) than in
2021. 25 deaths of people with AIDS were reported
to the Sanitary Inspection, which occurred in 2022
(mortality rate 0.07 per 100,000 inhabitants) (Table
III). Of the reported deaths, nearly 88.0% (22/25)
were deaths due to HIV/AIDS. Referring this number
to CSO data, it can be concluded that only 17.9%
(22/123) of deaths due to HIV/AIDS were reported to
surveillance. Deaths due to HIV/AIDS are reportable,
so in practice, HIV-infected deaths are not reported
to the Sanitary Inspectorate. Among all deaths, 10
cases concerns migrants from Ukraine, including
5 women and 5 men. These people were aged 31-
59 years. In 2022, 24 deaths were reported among
people who have AIDS diagnosed in 2022, one death
among person who have AIDS diagnosed in 2021.
Among 22 people HIV infections were diagnosed in
2022, and in recent three people HIV infections were
diagnosed in 1998, 2012 and 2021 year.

SUMMARY

In 2022, there was an increase in the number of
newly detected HIV infections by 90% compared
to 2021 published in epidemiological review (from
1,367 to 2,604 HIV cases) (2). Compared to the
currently updated data from 2021, this increase was
78.2% (from 1,461 in 2021 to 2,604 in 2022).

The observed increase is related, in particular,
with registration of infections diagnosed among
war refugees from Ukraine who were admitted to
Poland at the beginning of 2022. In case of lack of
documentation to continue antiretroviral treatment,
an HIV test was required. On this basis, this person
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(41 przypadkow), natomiast druga co do czgstosci bylto
zapalenie ptuc wywolane przez Pneumocystis jiroveci
(26 przypadkow), kolejnymi gruzlica ptuc (14 przypad-
koéw), toksoplazmoza mézgu (13 przypadkow), kandy-
doza przetyku (10 przypadkow), migsak Kaposiego (10
przypadkow), encefalopatia zwigzana z zakazeniem
HIV (9 przypadkow) oraz zakazenia oportunistyczne
blizej nicokreslone (9 przypadkdéw). Pozostate choroby
rozpoznano u 8 lub mniej chorych.

W przypadku 127 chorych (94,7%) na AIDS roz-
poznanie postawiono jednoczasowo z rozpoznaniem
zakazenia HIV. Nalezy jednak zaznaczy¢, ze w przy-
padku cudzoziemcow rozpoznanie AIDS czgsto bylo
postawione wczesniej, juz w kraju pochodzenia i moze,
ale nie musi §$wiadczy¢ o p6znym rozpoznaniu HIV.

Zgony i umieralno$¢ wsréd osob chorych na
AIDS w 2022 roku. Wedtug danych GUS z powodu
chorob wywotywanych przez HIV (kod ICD-10: B20—
B24) w 2022 r. zmarty w Polsce 123 osoby (umieralno$¢
0,33 na 100 000 mieszkancéw), o 21 wiecej (20,6%) niz
w 2021 r. Do Inspekcji Sanitarnej zgloszono 25 zgo-
néw oséb z rozpoznaniem AIDS, do ktérych doszio
w 2022 r. (umieralnos¢ 0,07 na 100 000 mieszkancow)
(Tab. III). Sposrod zgloszonych zgonow 88,0% (22/25)
stanowity zgony z powodu HIV/AIDS. Odnoszac t¢
liczbe do danych GUS, do nadzoru zgloszono jedynie
17,9% (22/123) zgonow z powodu HIV/AIDS. Zglosze-
niu podlegaja zgony z powodu choroby HIV/AIDS wigc
w praktyce zgony zakazonych HIV nie sg raportowane
do Inspekeji Sanitarnej. Wsrod wszystkich zgonow 10
przypadkow dotyczylo osob z Ukrainy, w tym 5 kobiet
15 megzezyzn. Osoby te byty w wieku 31-59 lat.

W 2022 roku, 24 zgony wystapity u 0sob, u ktdrych
AIDS rozpoznano w 2022 roku, a jeden zgon, u osoby,
u ktorej AIDS rozpoznano w 2021 roku. U 22 0sdb, za-
kazenie HIV rozpoznano dopiero w 2022 roku, a u po-
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was included in epidemiological surveillance as
a newly diagnosed HIV infection. This concerned
over 708 people registered as citizens of Ukraine,
including half of cases which declare they have been
diagnosed earlier in Ukraine. Also in relation to the
increase in the number of AIDS cases in 2022, it
can be noted that almost half of the cases concerned
people of Ukrainian origin, where the diagnosis of
AIDS in these people could have been made earlier
in their country of origin.

Previous infections in people from Ukraine
are also confirmed by data from various clinics
in Poland, where war refugees reported for ARV
treatment (8). The analyzed data comes from 13
treatment clinics for people living with HIV. Data
were collected between February — October 2022
(generally treatment in Poland is available in 20
clinics, including one for children treatment, and
one service only for post-exposure treatment).
Among 955 migrants, 89.1% (851/955) have been
diagnosed in Ukraine yet. Of those previously
diagnosed, 701 individuals had viral loads tests and
more than 89.6% of those people (628/701) had viral
load levels below (<50/mL), leading to successful
treatment outcomes. New diagnoses accounted for
a small percentage of infections in this group —
10.9% (104/955).

Confirmation of the presence of new infections
from Ukraine is also the change in the genotype of
the virus in Poland and its cross-border migration
from areas affected by armed conflict to some of
the larger cities in Poland, e.g. the Mazowieckie,
Zachodniopomorskie, t.6dzkie voivodeships, where
outbreaks of infections with genotype A6 of the virus,
more common in Eastern Europe, were detected (9).

ECDC data show that Europe has seen a high
increase in the number of infections among migrants
— an almost 10-fold increase (from 223 to 2,338
cases, of which almost half knew their serological
status (58.5% — 1,368) (10).

An increase in the number of vertical infections
registered in 2022 in Poland was also recorded. In
previous years for e.g. in 2020 and 2021, the number
of vertical infections was at the level of several cases,
while in 2022, 24 cases of infections were registered
with vertical transmission route of which of course
the vast majority, i.e. 22 cases, concerned children
from Ukraine, infected in the past very often. With
the growing number of infections among women
(from 147 cases in 2020, or 226 in 2021 to 835 cases
in 2022), which is related to the migrants from
Ukraine — mainly women, the increase in the number
of vertical infections poses another challenge for
public health, including ensuring access to care for
HIV infected pregnant women (2,11).

zostatych trzech osob zakazenie rozpoznano w 1998,
2012 1 2021 roku.

PODSUMOWANIE

W 2022 r. odnotowano ponad 90% wzrost liczby
nowych zakazen HIV w poréwnaniu do 2021 r. opu-
blikowanego w kronice epidemiologicznej (z 1 367 do
2 604 przypadkow HIV) (2). W stosunku do obecnie
zaktualizowanych danych z 2021, wzrost ten wynosit
78,2% (z 1 461 w 2021 r. do 2 604 w 2022 r.).

Obserwowany wzrost zwigzany jest w szczegolno-
$ci z rejestracjg zakazen rozpoznanych wsrod uchodz-
cow wojennych z Ukrainy, ktérzy na poczatku 2022
roku zostali przyjeci do Polski. W przypadku braku do-
kumentacji, do kontynuacji leczenia antyretrowiruso-
wego wymagane bylo wykonanie badania HIV. Na tej
podstawie osoba ta zostata wlaczona do nadzoru epide-
miologicznego jako nowo rozpoznane zakazenie HIV.
Dotyczyto to ponad 708 oséb zarejestrowanych jako
obywatele Ukrainy, w tym ponad potowa oséb dekla-
rowata, ze byta rozpoznana juz wczesniej w Ukrainie.
Réwniez w odniesieniu do wzrostu liczby zachorowan
AIDS w 2022 roku, mozna zauwazy¢, ze prawie poto-
wa zachorowan wsrod osob pochodzenia ukrainskiego
dotyczylta 0sob, u ktorych rozpoznanie AIDS byto po-
stawione wczesniej, jeszcze w kraju pochodzenia.

Wezesniejsze zakazenia u osob z Ukrainy potwier-
dzaja takze dane z klinik w Polsce, gdzie uchodzcy
wojenni zglaszali si¢ na leczenie ARV (8). Analizowa-
ne dane pochodza z 13 klinik oferujacych leczenie dla
0sob zakazonych i byly zbierane migdzy lutym a paz-
dziernikiem 2022 roku (ogdlnie leczenie w Polsce pro-
wadzone jest przez 20 osrodkéw, w tym jeden zajmuje
si¢ leczeniem dzieci, a jeden oferuje tylko leczenie po-
ekspozycyjne). Wsrod 955 migrantow, osoby z zaka-
zeniem rozpoznanym jeszcze na Ukrainie stanowity
89,1% (851/955) wszystkich przypadkow. Wsrod roz-
poznanych wczesniej zakazen, u 701 0sob przeprowa-
dzono badania wiremii, i u ponad 89,6% przypadkow
(628/701) poziom wiremii byt ponizej poziomu wykry-
wania (<50 kopii/mL), co §wiadczy o skutecznym le-
czeniu tych 0sob. Nowe rozpoznania stanowily niewiel-
ki odsetek zakazen w tej grupie — 10,9% (104/955).

Potwierdzeniem obecno$ci nowych zakazen z Ukra-
iny jest rowniez zmiana genotypu wirusa w Polsce 1 jego
transgraniczna migracja z obszaréw objetych konflik-
tem zbrojnym do jednych z wigkszych miast w Polsce
np. woj. mazowieckiego, zachodniopomorskiego, todz-
kiego, gdzie stwierdzano ogniska zakazen genotypem
A6 wirusa, czesciej wystepujacego w Europie Wschod-
niej (9).

Z danych ECDC wynika, ze w Europie odnotowa-
no wysoki wzrost liczby zakazen wsrod migrantow —
wzrost prawie 10-krotny (z 223 do 2 338 przypadkow,
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It must be remembered that HIV epidemic in
Ukraine is one of the biggest in East Europe, in 2020
about 15,658 new HIV diagnoses were reported
to ECDC. The rate of HIV diagnosis for Ukraine
was 37.5 per 100 000 population, and according to
estimation there were 257 000 people living with
HIV in Ukraine (12).

A migration of such huge number of migrants HIV
infected need an access to ART treatment, and the
majority of countries could not be prepared on it. At
the beginning of 2022, the Euroguidelines in Central
and Eastern Europe (ECEE) Network Group consists
of 47 experts, in the field of infectious diseases from
24 countries, took part in questionnaire to assess
the practices and resources used to provide care
to war refugees HIV infected. Totally, 14 of these
countries admitted war refugees from Ukraine.
Most HIV centers (above 80%) organized prompt
response: offered access to doctors’ consultation
and ART provision during first visits routinely
scheduling a follow-up visit, lymphocyte CD4+ and
HIV viral load measurements. Continuation of the
antiretroviral regimen was provided for 30-90 days,
depending on HIV centers (13).

A decrease in the number of tests performed
in 2022 was recorded, by almost 40%, despite an
increase in the number of laboratories reporting
HIV tests. Despite the smaller number of tests,
the frequency of positive results was almost 6-fold
higher. The highest frequency of positive results
was reported from infectious disease clinics and
other specialist clinics (an increase from 1.33 to
6.87 positive tests per 100 tests compared to 2021).
However, this allows us to emphasize how important
is HIV testing in medical care, especially in the case
of diseases related to HIV/AIDS (14,15).

Still, the actual problems with the surveillance
of newly registered cases of HIV infection has been
the significant percentage of missing data on basic
variables that allow for a definition of the infected
population, even if transmission route, where above
80.0% cases were lack of information about this
value.

CONCLUSION

1. The high increase in number of infections
among people of other citizenships is related to
the significant influx of refugees from Ukraine,
but it is still necessary to monitor infections
among people of non-Polish origin and control
the number of new infections, among others, in
order to provide treatment, especially among
women and children who consist the majority of
migrants in Poland.
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w tym prawie potowa znata swoj status serologiczny
(58,5% — 1 368) (10).

Zarejestrowano rowniez wzrost liczby zakazen wer-
tykalnych rejestrowanych w 2022 w Polsce. W latach
poprzednich tj. w 2020, czy w 2021, liczba zakazen
wertykalnych ksztattowata si¢ na poziomie kilku przy-
padkow, natomiast w 2022 zarejestrowano 24 przypad-
ku zakazen matka-dziecko, w tym oczywiScie znaczna
wickszos¢, tzn. 22 przypadki, dotyczyta dzieci z Ukra-
iny, czesto zakazonych w przesztosci. Przy rosnacej licz-
bie zakazen wsrod kobiet (ze 147 przypadkow w 2020 1.,
czy 226 z 2021 roku do 835 przypadkow w roku 2022),
co zwigzane jest z duzg liczba uchodzcow z Ukrainy
— glownie kobiet, wzrost liczby zakazen wertykalnych
stawia kolejne wyzwanie dla zdrowia publicznego m.in.
zapewnienie dostepu do opieki dla kobiet cigzarnych
zakazonych HIV (2,11).

Nalezy pamigtac, ze epidemia zakazen HI'V w Ukra-
inie jest jednym z wigkszych problemow w catej Euro-
pie Wschodniej, w 2020 z Ukrainy zgloszono 15 658
nowych zakazen do ECDC. Wskaznik nowych zakazen
wynosit 37,5 na 100 000 mieszkancow, a liczba 0sob
zyjacych z HIV zgodnie z estymacjami wynosita okoto
257 000 przypadkow (12).

Naptyw tak licznej grupy migrantow zakazonych
HIV wymaga zapewnienia dostepu do leczenia antyre-
trowirusowego, na co wigkszos¢ krajow mogta nie by¢
odpowiednio przygotowana. Na poczatku roku 2022,
grupa 47 ekspertow w dziedzinie chordb zakaznych
z 24 krajow, zrzeszona w Euroguidelines in Central
and Eastern Europe (ECEE) wzieta udziat w ankiecie
oceniajacej praktyki i srodki stosowane w celu zapew-
nienia opieki uchodzcom wojennym zakazonym HIV.
Lacznie 14 krajow przyjmowato uchodzcéw z Ukrainy.
Wiekszos¢ osrodkow HIV w tych krajach (powyzej
80,0% osrodkow) zorganizowala szybka odpowiedz na
potrzeby migrantow, w tym dostgp do konsultacji le-
karskich i zapewnienia ART jeszcze podczas pierwszej
wizyty, rutynowych wizyt kontrolnych, czy badan lim-
focytow CD4+ i wiremii HIV. Dostep do kontynuacji
leczenia byt zapewniony na 30-90 dni, w zaleznos$ci od
osrodka (13).

Zarejestrowano spadek liczby testow wykonanych
w 2022 roku, o prawie 40%, mimo wzrostu liczby la-
boratoriow raportujacych wykonanie testow w kierun-
ku HIV. Mimo mniejszej liczby badan, czgsto§¢ wyni-
kéw dodatnich byla prawie 6-krotnie wyzsza. Najwyz-
sza czestos¢ wynikow dodatnich zgloszono z poradni
choréb zakaznych i innych poradni specjalistycznych
(wzrost z 1,33 do 6,87 dodatnich testow na 100 badan
w poréwnaniu z rokiem 2021). Nalezy, wigc ponownie
podkreslic, jak istotne jest testowanie w kierunku HIV
w opiece medycznej, zwlaszcza w przypadku chorob,
ktore zwigzane sg z HIV/AIDS (14,15).
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. Niedzwiedzka-Stadnik

The increase in HIV testing in medical sectors
— Infectious diseases clinics and other specialist
clinics, indicate on the need of promotion
testing due to medical condition and self-
testing promotion also with rapid tests both with
education information about HIV infections.
The increase in the frequency of detecting
positive results with a reduced number of HIV
tests may indicate that people who are aware
of their risk of HIV infection are being tested
mostly.
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ABSTRACT

OBJECTIVE. Assessment of the epidemiological situation of hepatitis B in Poland in 2022 compared to
previous years, considering the impact of the COVID-19 pandemic.

MATERIAL AND METHODS. The epidemiological situation was assessed based on the analysis of data from
individual reports on hepatitis B and HBV infections registered by local sanitary and epidemiological stations
in the Epibaza electronic system. Data published in the annual bulletins “Infectious diseases and poisonings in
Poland” and “Vaccinations in Poland” and data on deaths were also used.

RESULTS. In 2022, a total of 2,500 cases of hepatitis B were registered, including 29 cases of acute hepatitis
B. The incidence of acute hepatitis B was 0.08/100,000 and was more than 2.5 times higher than in 2021. Acute
hepatitis B cases occurred in 11 of 16 voivodeships, most in the Mazowieckie voivodeship. 45% of acute cases
were infections among migrants, there were no cases among children and young adults up to 25 years of age. In
2022, 2,471 chronic and unknown-phase cases (UNK) were registered, the diagnosis rate was 6.53/100,000 and
was lower by 21% than the median for 2016-2020. 8.7% of chronic and UNK cases were considered imported,
mostly from Ukraine. The most frequently identified probable route of infection was transmission by medical
procedures. The vaccination coverage of 1-year-olds with 3 doses of hepatitis B vaccine was slightly higher than
in 2021 and amounted to 89.8%.

CONCLUSIONS. In 2022, a further increase in the number of diagnosed hepatitis B and HBV infections
was observed, after a sharp decline in the first year of the COVID-19 pandemic. The increase in the number
of diagnosed hepatitis B cases in 2022 was also influenced by the wave of migration from Ukraine. In 2022,
the previously observed decline in vaccination coverage in 1-year-olds with 3 doses of hepatitis B vaccine was
stopped.

Keywords: hepatitis B, epidemiology, Poland, 2022
STRESZCZENIE

CEL. Ocena sytuacji epidemiologicznej wirusowego zapalenia watroby typu B (wzw B) w Polsce w 2022 r.
w poréwnaniu z sytuacja w poprzednich latach, z uwzglednieniem wptywu pandemii COVID-19.
MATERIAL I METODY. Oceny sytuacji epidemiologicznej dokonano na podstawie analizy danych z rapor-
tow indywidualnych o zachorowaniach na wzw B i zakazeniach HBV rejestrowanych przez PSSE w systemie
elektronicznym Epibaza. Wykorzystano réwniez dane publikowane w biuletynach rocznych ,,Choroby zakazne
i zatrucia w Polsce” 1 ,,Szczepienia ochronne w Polsce” oraz dane o zgonach.

WYNIKI. W 2022 r. zarejestrowano ogotem 2500 przypadkéw wzw B, w tym 29 zachorowan na ostrg postac
wzw B. Zapadalno$¢ na ostre wzw B wynosita 0,08/100 tys. i byta ponad 2,5-krotnie wyzsza niz w 2021 r. Za-
chorowania na ostre wzw B wystapity w 11 z 16 wojewodztw, najwiecej w woj. mazowieckim (9 zachorowan)
i zachodniopomorskim (4). 45% zachorowan ostrych stanowity zachorowania w$réd migrantéw, nie bylo zacho-
rowan wsrod dzieci 1 mlodych dorostych do 25 r.z. W 2022 r. zarejestrowano 2471 zachorowan przewlektych

* The work was carried out as part of task No. BE-1/2024 / Praca zostata wykonana w ramach zadania nr BE-1/2024

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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i nieokreslonych co do fazy, wskaznik rozpoznawania wynosit 6,53/100 tys. i byt nizszy o 21% od mediany za
lata 2016-2020. 8,7% przypadkow przewlektych i BNO uznano za importowane, w wickszosci z Ukrainy. Naj-
czesciej identyfikowang prawdopodobna drogg zakazenia byty zabiegi i procedury wykonywane w placéwkach
medycznych — 80% przypadkow ze znang prawdopodobna drogg zakazenia. Stan zaszczepienia przeciw wzw B
dzieci w drugim roku zycia byt nieznacznie wyzszy niz w 2021 r. i wynosit 89,8%.

WNIOSKI. W 2022 r. obserwowano dalszy wzrost liczby rozpoznawanych zachorowan na wzw B i zakazen
HBYV, po gwattownym spadku w pierwszym roku pandemii COVID-19. Na wzrost liczby wykrytych przypad-
kow wzw B w 2022 r. miata rowniez wplyw fala migracji z Ukrainy po wybuchu wojny. W 2022 r. odnotowano
zatrzymanie obserwowanego wczesniej spadku poziomu stanu zaszczepienia przeciw wzw B dzieci w drugim

roku zycia.

Stowa kluczowe: wirusowe zapalenie wagtroby typu B, epidemiologia, Polska, rok 2022

INTRODUCTION

In 2022, despite increasingly complete control,
the impact of the COVID-19 pandemic on the
epidemiological situation of infectious diseases,
including hepatitis B (HBV), was still observed. In
Poland, after the state of the epidemic was lifted in
May 2022, the state of epidemic threat was still in force
due to SARS-CoV-2 virus infections. However, the
improvement in the epidemiological situation achieved
mainly through mass vaccinations against COVID-19
has allowed most of the restrictions introduced during
the pandemic to be lifted. As a result, patients’ access
to specialist medical care, especially infectious disease
clinics, has become easier than during the pandemic,
and some initiatives aimed at testing have also been
restored. The significant decrease in COVID-19
cases has reduced the burden on the State Sanitary
Inspectorate, thanks to which the sensitivity of
epidemiological surveillance of infectious diseases
other than COVID-19 has gradually returned to pre-
pandemic levels.

After a sharp decline in the number of diagnosed
HBV (Hepatitis B virus) infections in 2020 (almost
three times less than in 2019), a gradual increase in the
number of diagnosed and registered cases of hepatitis
B and HBV infections has been observed since 2021,
however, in 2022 the number of HBV cases registered
in surveillance was still lower than in the pre-pandemic
period (1,2).

In the EU countries, the decline in the number of
diagnosed HBV cases in 2020, the first year of the
pandemic, was not as dramatic as in Poland, and in
2022 the number of registered cases and the diagnosis
rate per 100,000 exceeded the values from 2019
(8.5/100,000 in 2022 vs. 6.5/100,000 in 2019) (3). An
increase in the rate per 100,000 in 2022 occurred in
20 of the 27 countries reporting chronic and unknown
hepatitis B, but the largest increase compared to 2021
was recorded in Germany and Romania (an increase
in the diagnosis rate from 9.9/100,000 to 20/100,000
in Germany and from 0.1/100,000 to 9.6/100,000 in
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WPROWADZENIE

W 2022 r., pomimo coraz pelniejszej kontroli, na-
dal obserwowano wptyw pandemii COVID-19 na sy-
tuacje epidemiologiczng choréb zakaznych, w tym wi-
rusowego zapalenia watroby typu B (wzw B). W Polsce
po zniesieniu stanu epidemii w maju 2022 roku nadal
obowigzywat stan zagrozenia epidemicznego w zwigz-
ku z zakazeniami wirusem SARS-CoV-2. Poprawa
sytuacji epidemiologicznej uzyskana gléwnie dzigki
masowym szczepieniom przeciw COVID-19 pozwolita
jednak na zniesienie wigkszo$ci ograniczen wprowa-
dzonych w okresie pandemii. W wyniku tego dostep do
specjalistycznej opieki medycznej, szczeg6lnie lekarzy
chordb zakaznych, stat si¢ dla pacjentow latwiejszy niz
w okresie pandemii, przywrdcono réwniez czes¢ ini-
cjatyw ukierunkowanych na testowanie. Istotny spadek
liczby zachorowan na COVID-19 zmniejszyt obcigzenie
Panstwowej Inspekcji Sanitarnej, dzigki czemu czutos¢
nadzoru epidemiologicznego nad chorobami zakazny-
mi innymi niz COVID-19 stopniowo powracata do po-
ziomu sprzed pandemii.

Po gwaltownym spadku liczby wykrywanych zaka-
zen HBV (Hepatitis B virus) w 2020 r. (blisko 3-krotnie
mniej nizw 2019 1), od 2021 r. obserwuje si¢ stopniowy
wzrost liczby wykrywanych i rejestrowanych przypad-
kow wirusowego zapalenia watroby typu B (wzw B)
1 zakazen HBV, jednak w 2022 r. liczba zarejestrowa-
nych w nadzorze HBV nadal byta nizsza niz w okresie
przedpandemicznym (1,2).

W krajach UE spadek liczby wykrytych przypad-
kow HBV w 2020 r., pierwszym roku pandemii nie byt
tak gwattowny jak w Polsce, a w 2022 r. liczba zare-
jestrowanych przypadkow i wskaznik rozpoznan na
100 tys. przekroczyty wartosci z 2019 r. (8,5/100 tys.
w 2022 r. vs. 6,5/100 tys. w 2019 r.) (3). Wzrost wskaz-
nika na 100 tys. w 2022 r. wystapit w 20 sposrod 27
krajow raportujgcych przewlekte i nieokreslone wzw B,
jednak najwigkszy wzrost w stosunku do 2021 r. od-
notowano w Niemczech i Rumunii (wzrost wskaznika
rozpoznawania z 9,9/100 tys. do 20/100 tys. w Niem-
czech oraz z 0,1/100 tys. do 9,6/100 tys. w Rumunii)
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Romania) (3). The doubling of the HBV diagnosis rate
in 2022 in Germany was achieved, as indicated by
analyses conducted there, thanks to the introduction of
population screening tests for HBsAg and anti-HCV
for people over 35 years of age as part of the “Check-
up 35” program. Previously, HBV and HCV tests were
performed as part of the same program only in people
at high risk of infection. However, only the introduction
of HBsAg and anti-HCV tests for all participants in
Q3 2021 resulted in a significant increase in HBV and
HCYV diagnoses (4).

In 2022, according to data from 24 EU countries,
38% of HBV cases (of those with known importation
status) were considered imported, with the highest
proportion of imported cases (over 90%) reported
from Denmark, Iceland, the Netherlands, Norway, and
Sweden (3). In Poland, the share of imported cases has
not exceeded 5% for many years (2), but due to the
huge wave of refugees from Ukraine after the war with
Russia broke out in February 2022, an increase in the
number of imported HBV cases was expected.

Among HBV cases diagnosed in 2022 in EU
countries, as in 2021, acute cases accounted for 7%
of all, with three out of 30 countries reporting only
acute cases. The dominant route of transmission
in chronic cases was mother-to-child transmission
(MTCT) — 41%, and in acute cases, sexual contact —
36%, however, data on the route of transmission were
known only in a small percentage of all cases (in 22%
of acute hepatitis B and 14% of chronic hepatitis B) (3).

This study aimed to assess the epidemiological
situation of hepatitis B in Poland in 2022 compared
to previous years, considering the impact of the
COVID-19 pandemic.

MATERIAL AND METHODS

The assessment of the epidemiological situation
was made based on the analysis of data on hepatitis B
and HBV infections registered by the State Sanitary
Inspectorate and data on the vaccination against
hepatitis B sent to the National Institute of Public
Health NIH — National Research Institute as part
of the Public Statistics Research Program (PBSSP:
MZ-54). Individual data on hepatitis B cases and
HBYV infections recorded by local Sanitary and
Epidemiological Stations as individual reports in the
Epibaza system were used. The source of data on
hepatitis B cases in 2022 were reports from doctors
who diagnosed or suspected hepatitis B (ZLK-1 forms)
and reports from heads of laboratories detecting
markers of HBV infection (ZLB-1 forms), based on the
applicable regulations (5,6).

We also used aggregated data published in the
annual bulletins: “Infectious diseases and poisonings

(3). Dwukrotny wzrost wskaznika rozpoznan HBV
w 2022 r. w Niemczech osiggnieto, jak wskazujg prze-
prowadzone tam analizy, dzigki wprowadzeniu popu-
lacyjnych badan przesiewowych w kierunku HBsAg
1 anty-HCV dla oséb powyzej 35 r.z. w ramach pro-
gramu “Check-up 35”. Wczesniej badania w kierunku
HBV i HCV wykonywano w ramach tego samego pro-
gramu jedynie u 0sob z grup wysokiego ryzyka zaka-
zenia. Dopiero jednak wprowadzenie badan HBsAg
i anty-HCV dla wszystkich uczestnikow w Q3 2021 r.
przyniosto istotny wzrost rozpoznan HBV i HCV (4).

W 2022 r., wedtug danych z 24 krajéow EU, 38%
przypadkéw HBV (sposrod tych o znanym statusie
importu) uznano za importowane, a najwyzsze udzia-
ly przypadkéw importowanych (ponad 90%) zgto-
szono w Danii, Islandii, Holandii, Norwegii i Szwecji
(3). W Polsce od wielu lat udziat przypadkéw impor-
towanych nie przekraczat 5% (2), jednak w zwiazku
z ogromng falg uchodzcow z Ukrainy po wybuchu woj-
ny z Rosjg w lutym 2022 r. spodziewano si¢ wzrostu
liczby importowanych przypadkow HBV.

Wsréd przypadkéw HBV rozpoznanych w 2022 r.
w krajach UE, podobnie jak w 2021 roku, zachorowania
ostre stanowity 7% ogotu zachorowati, przy czym trzy
kraje spo$rod 30 zgtaszaty tylko przypadki ostre. Domi-
nujaca drogg transmisji zakazen w przypadkach prze-
wlektych byta transmisja z matki na dziecko (MTCT,
Mother-to-Child Transmission) — 41%, a w przypad-
kach ostrych kontakty seksualne — 36%, jednak dane
dotyczace drogi transmisji byly znane tylko w niewiel-
kim odsetku wszystkich przypadkow (w 22% ostrych
wzw B 1 14% przewlektych wzw B) (3).

Celem niniejszej pracy byla ocena sytuacji epide-
miologicznej wzw B w Polsce w 2022 r. na tle sytuacji
w poprzednich latach z uwzglednieniem wptywu pan-
demii COVID-19.

MATERIAL I METODY

Oceny sytuacji epidemiologicznej dokonano na pod-
stawie analizy danych o zachorowaniach na wzw B
i zakazeniach HBV rejestrowanych przez Panstwowa
Inspekcje Sanitarng oraz danych o stanie zaszczepie-
nia przeciw wzw B przesylanych do NIZP PZH — PIB
w ramach Programu Badan Statystycznych Statystyki
Publicznej MZ-54. Korzystano z danych indywidul-
nych o zachorowaniach na wzw B oraz o zakazeniach
HBV zarejestrowanych przez Powiatowe Stacje Sani-
tarno-Epidemiologiczne w postaci raportow jednostko-
wych w systemie Epibaza. Zrédlem danych o zachoro-
waniach na wzw B w 2022 r. byly zgloszenia lekarzy
rozpoznajacych lub podejrzewajacych zachorowanie na
wzw B (ZLK-1) oraz zgloszenia pochodzace od kierow-
nikow laboratoriow wykrywajacych markery zakazenia
HBV (ZLB-1), na podstawie obowiazujacych przepisow
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in Poland” and “Vaccinations in Poland in 20217, and
descriptions of the epidemiological situation of hepatitis
B in Poland in previous years (1,2,7,8). Reports sent
to local sanitary and epidemiological stations were
classified based on the case definition of a hepatitis B
case adopted by the EC in 2012 (2012/506/EU), and
implemented for use at surveillance in Poland in 2014.

According to the case definition used in
surveillance, to diagnose a confirmed case of hepatitis
B, it is necessary to obtain positive results of at least
one or more of the following tests (or a combination
of tests):

— anti HBc IgM (for acute hepatitis B)
— HBsAg, or
— HBe Ag, or
— HBV DNA.

The classification of acute hepatitis B into sporadic
or outbreak cases was made by determining exposure
to infection within 6 months before the disease onset
(in maximum incubation period) and analyzing
possible shared exposures.

The probable route of infection in acute cases was
determined based on the history of exposure (medical
and/or non-medical) to infection within 6 months
before the onset of the disease, established during an
interview. In chronic cases and infections of unknown
phase (UNK), the probable route of infection was
determined based on the identified risk factors for
infection/being in a high-risk population, during
the entire period before the diagnosis of infection.
In the cases diagnosed in the past but not reported
to surveillance, only those risk factors that occurred
before the diagnosis of infection were taken into
account. When multiple risk factors were identified,
the most probable route of infection was considered
to be exposure with a higher risk of HBV infection,
based on known hierarchy (9).

An imported case of acute hepatitis B was
considered to be an infection in a person in whom all
identified exposures to HBV infection within 6 months
before the onset of the disease occurred outside
Poland. An imported case of chronic/UNK HBV
was considered to be an HBV infection diagnosed in
a person of non-Polish nationality, who came from
a country with higher HBV endemicity, regardless
of the length of stay in Poland, or in whom hepatitis
B was diagnosed in country of origin before arriving
in Poland, or, regardless of nationality, in persons in
whom all identified exposures to infection occurred
outside Poland.

Data on deaths due to hepatitis B, provided by the
Demographic Surveys Department of Statistics Poland
(GUS), were also used.
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(5,6). Korzystano rowniez z danych zbiorczych publi-
kowanych w biuletynach rocznych: ,,Choroby zakazne
i zatrucia w Polsce” i ,,Szczepienia ochronne w Pol-
sce w 2021 r.” oraz z opisow sytuacji epidemiologicz-
nych wzw B w Polsce w poprzednich latach (1,2,7,8).
Zgloszenia przesytane do PSSE byly klasyfikowane na
podstawie definicji przypadku wzw B przyjetej przez
KE w 2012 r. (2012/506/UE), wdrozonej do stosowania
w nadzorze w Polsce w 2014 .

Wedtug definicji stosowanej w nadzorze , dla roz-
poznania przypadku potwierdzonego wzw B niezbedne
jest wykrycie w co najmniej jednym badaniu:

— anty HBc IgM (dla ostrego wzw B)
— HBsAg, lub
— HBe Ag, lub
— HBV DNA.

Klasyfikacji ostrego wzw B na przypadki spora-
dyczne lub wystepujace w ognisku dokonywano przez
ustalenie narazen na zakazenie w okresie 6 miesigcy
przed wystapieniem choroby (max. okres wylggania
choroby) i analiz¢ mozliwych wspdlnych narazen.

Prawdopodobng droge zakazenia w zakazeniach
ostrych okreslano na podstawie zidentyfikowanych
w wywiadzie narazen (medycznych i/lub niemedycz-
nych) na zakazenie w ciagu 6 miesi¢cy przed zacho-
rowaniem (Wystapieniem objawow). W zakazeniach
przewlektych i nieokreslonych co do fazy (BNO) praw-
dopodobng droge zakazenia okreslano na podstawie
zidentyfikowanych czynnikoéw ryzyka zakazenia/przy-
naleznosci do grup podwyzszonego ryzyka zakazenia
HBV w ciagu calego okresu przed wykryciem zakaze-
nia. W przypadku wykrycia zakazenia w przesztosci
bez zgloszenia przypadku do nadzoru uwzgledniano
jedynie te czynniki ryzyka, ktore wystapity przed wy-
kryciem zakazenia. W przypadkach zidentyfikowania
wielu czynnikow ryzyka zakazenia HBV, za najbardziej
prawdopodobng drogg zakazenia przyjmowano naraze-
nie zwigzane z wyzszym ryzykiem zakazenia HBV (9).

Za przypadek importowany ostrego wzw B uznawa-
no zachorowanie u osoby, u ktorej wszystkie zidenty-
fikowane narazenia na zakazenie w ciggu 6 miesigcy
przed wystapieniem zachorowania mialy miejsce poza
granicami Polski. Za importowane przypadki przewle-
kte/BNO uznawano zakazenie HBV wykryte u oso-
by narodowosci innej niz polska, pochodzacej z kraju
o wysokiej endemiczno$ci HBV niezaleznie od dtugo-
$ci pobytu w Polsce, lub u ktérej rozpoznano wzw B
w kraju pochodzenia przed przyjazdem do Polski, lub,
niezaleznie od narodowosci, u 0sob, u ktoérych wszyst-
kie zidentyfikowane narazenia na zakazenie mialy
miejsce poza granicami Polski.

Korzystano rowniez z danych o zgonach z powodu
wzw B, udostepnionych przez Departament Badan De-
mograficznych Gléwnego Urzedu Statystycznego.
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RESULTS AND DISCUSSION

In 2022, a total of 2,500 cases of hepatitis B were
registered in epidemiological surveillance in Poland,
the diagnosis rate was 6.61/100,000 population. The
number of reported and registered cases of hepatitis
B in 2022 was higher by 61.6% than in 2021, and the
diagnosis rate was higher by 63.2%.

Compared to the median for 2016-2020, both the
number of hepatitis B cases and the diagnosis rate
were lower, by 21.8% and 20.6%, respectively.

Acute hepatitis B cases accounted for 1.2% of all
cases in 2022 (in 2021, the share of acute hepatitis B
cases was only 0.7%, and in the pre-pandemic period
in 2016-2019 it ranged from 1.3% to 1.7%) (Table I).

ACUTE HEPATITIS B

In 2022, 29 cases of acute hepatitis B were
registered, the incidence was 0.08/100,000 population
and was higher by 167% (over 2.5 times) than in 2021
and lower by 33% than the median incidence in 2016-
2020 (Table II). Cases occurred in most voivodeships
(in 11 voivodeships out of 16) and, similarly to

WYNIKI I ICH OMOWIENIE

W 2022 r zarejestrowano w nadzorze epidemiolo-
gicznym w Polsce ogdotem 2500 przypadkow wzw B,
wskaznik rozpoznawania wynosit 6,61/100 tys. ludno-
$ci. Liczba zgloszonych i zarejestrowanych przypad-
kow wzw B w 2022 1. byla o 61,6% wyzsza niz w 2021
1., a wskaznik rozpoznawania wyzszy o 63,2%. W po-
réwnaniu do mediany za lata 2016-2020 zaréwno liczba
przypadkéw wzw B jak 1 wskaznik rozpoznawania byty
nizsze, odpowiednio o 21,8% i 20,6%. Zachorowania
na ostre wzw B stanowity w 2022 r. 1,2% wszystkich
przypadkow (w 2021 r. udzial zachorowan ostrych wzw
B wynosit tylko 0,7%, a w okresie przedpandemicznym
w latach 2016-2019 wahat si¢ od 1,3% do 1,7% ) (Tab. I).

ZACHOROWANIA NA OSTRA POSTAC
WZW B

W 2022 r. zarejestrowano 29 zachorowan na ostre
wzw B, zapadalno$¢ wynosita 0,08/100 tys. ludno$ci
i byla wyzsza o 167% (ponad 2,5-krotnie) niz w 2021 r.
oraz o 33% nizsza od mediany zapadalnosci z lat 2016-
2020 (Tab. II). Zachorowania wystapity w wickszosci

Table I. Hepatitis B (total) in Poland 2016-2022. Number of cases and incidence per 100,000 population, percentage of

acute and chronic cases by voivodeship

Tabela I. Wirusowe zapalenie watroby typu B (ogdtem) w Polsce w latach 2016-2022. Liczba zachorowan, zapadalnos¢ na
100 000 Iudnosci, procentowy udziat przypadkow ostrych i przewlektych wg wojewodztw

2022
Median 2016-2020 2021 i
Voivodeship Total Acute C&il rl(l)rrlllic
I;I; crzls):sr Incidence I;I; (r;ls)zsr Incidence I(\)I; Crzls);r Incidence % %
POLAND 3196 8.32 1547 4.05 2500 6.61 1.2 98.8
1. | Dolnoslaskie 162 5.58 73 2.53 104 3.60 1.9 98.1
2. | Kujawsko-Pomorskie 243 11.71 162 7.89 183 9.10 - 100.0
3. | Lubelskie 51 241 31 1.49 48 2.36 4.2 95.8
4. | Lubuskie 64 6.32 39 3.89 43 4.38 - 100.0
5. | Lodzkie 346 14.06 179 7.38 282 11.82 0.4 99.6
6. | Matopolskie 205 6.04 60 1.76 160 4.67 1.3 98.7
7. | Mazowieckie 408 7.59 55 1.01 201 3.65 4.5 95.5
8. | Opolskie 52 5.23 23 2.36 31 3.28 3.2 96.8
9. | Podkarpackie 53 2.49 38 1.80 50 2.40 4.0 96.0
10. | Podlaskie 117 9.85 53 4.53 103 8.99 1.0 99.0
11. | Pomorskie 338 14.52 231 9.85 388 16.45 0.8 99.2
12. | Slaskie 456 10.04 227 5.08 410 9.40 - 100.0
13. | Swictokrzyskie 34 2.75 6 0.49 9 0.76 - 100.0
14. | Warminsko-Mazurskie 109 7.60 28 1.98 53 3.87 - 100.0
15. | Wielkopolskie 343 9.86 267 7.65 322 9.21 0.6 99.4
16. | Zachodniopomorskie 140 8.22 75 4.46 113 6.87 35 96.5

Source: Infectious diseases and poisonings in Poland. NIPH NIH — NRI, CSI. Warsaw. Annals 2016-2022
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Table II. Acute hepatitis B in Poland 2016-2022. Number of cases and incidence per 100, 000 population

by voivodeship.

Tabela II. Ostre wirusowe zapalenie watroby typu B w Polsce w latach 2016-2022. Liczba zachorowan oraz
zapadalno$¢ na 100 000 ludnosci wg wojewodztw

Median 2016-2020 2021 2022
Voivodeship Number of . Number of . Number of .
cases Incidence cases Incidence cases Incidence

POLAND 45 0.12 10 0.03 29 0.08
1. | Dolnoslaskie 1 0.03 1 0.03 2 0.07

2. | Kujawsko-Pomorskie 2 0.10 - - - -
3. | Lubelskie 1 0.05 - - 2 0.10

4. | Lubuskie 2 0.20 - - - -
5. | Lodzkie 5 0.20 2 0.08 1 0.04
6. | Malopolskie 1 0.03 - - 2 0.06
7. | Mazowieckie 7 0.13 - - 9 0.16
8. | Opolskie 1 0.10 - - 1 0.11
9. | Podkarpackie 2 0.09 - - 2 0.10
10. | Podlaskie 1 0.08 - - 1 0.09
11. | Pomorskie 3 0.13 - - 3 0.13

12. | Slaskie 3 0.07 2 0.04 - -

13. | Swietokrzyskie 0 0.00 - - - -

14. | Warminsko-Mazurskie 1 0.07 1 0.07 - -
15. | Wielkopolskie 6 0.17 2 0.06 2 0.06
16. | Zachodniopomorskie 3 0.18 2 0.12 4 0.24

Source: Infectious diseases and poisonings in Poland. NIPH NIH — NRI, CSI. Warsaw. Annals 2016-2022

previous years, were distributed quite evenly, from one
to four per voivodeship, except for the Mazowieckie
voivodeship, where 9 cases were recorded (incidence
0.16/100,000). In three voivodeships: Kujawsko-
Pomorskie, Lubuskie and Swietokrzyskie, out of five
in which there was no acute hepatitis B, no cases were
recorded for another year in a row.

The highest incidence, similar to 2021, was
recorded in the Zachodniopomorskie voivodeship
— 0.24/100,000. The incidence in this voivodeship
was twice as high as in 2021, but the number of
cases remained relatively low — four cases. All cases
were classified as sporadic, including those in the
Mazowieckie and Zachodniopomorskie voivodeships.
Despite the concentration of almost half of acute
cases in two voivodeships, no outbreaks were found,
the patients were mostly migrants (5 out of 9 in the
Mazowieckie and 3 out of 4 in the Zachodniopomorskie
voivodeship), without a shared source of infection. In
total, 13 out of 29 cases came from other countries,
including 9 from Ukraine. Four cases diagnosed in
migrants were considered to be imported, one was
considered to be acquired in Poland (in a woman who
had been residing in Poland for a year), and in 8 cases
there was no data on exposures necessary to determine
whether the case was imported.
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wojewodztw (w 11 woj.) i podobnie jak w poprzednich
latach byty roztozone do$¢ rownomiernie, od jednego
do czterech przypadkoéw w wojewodztwie, z wyjatkiem
woj. mazowieckiego, w ktorym odnotowano 9 zachoro-
wan (zapadalnos$¢ 0,16/100 tys.). W trzech wojewddz-
twach: kujawsko-pomorskim, lubuskim i $§wigtokrzy-
skim, sposrod pigciu, w ktorych nie byto ostrego wzw
B, brak zachorowan odnotowano kolejny rok z rzedu.

Najwyzsza zapadalno$¢, podobnie jak w 2021 r., za-
rejestrowano w woj. zachodniopomorskim — 0,24/100
tys. Zapadalno$¢ w tym wojewddztwie byta dwukrot-
nie wyzsza niz w 2021 r., jednak liczba zachorowan
pozostawata wzglednie niska — cztery zachorowania.
Wszystkie zachorowania zaklasyfikowano jako spora-
dyczne, rowniez te w woj. mazowieckim i zachodnio-
pomorskim. Pomimo skupienia blisko potowy przy-
padkéw ostrych w dwoch wojewodztwach, nie stwier-
dzono ognisk zachorowan, chorzy w wigkszosci byli
migrantami (5 z 9 w woj. mazowieckim i 3 z 4 w woj.
zachodniopomorskim), bez wspdlnego zrodta zakaze-
nia. Ogoétem 13 0sob chorych sposroéd 29 pochodzito
z innych krajow, w tym 9 z Ukrainy. Cztery przypadki
rozpoznane u migrantdw uznano za importowane, je-
den za nabyty w Polsce (u kobiety przebywajacej od
roku w Polsce), a w 8 przypadkach brak byto danych
o narazeniach niezbgdnych dla stwierdzenia czy przy-
padek byl importowany.
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In 2022, there were no cases of acute hepatitis B
in children and young adults up to 24 years of age.
The three youngest patients, aged 25-26, came from
Ukraine or Georgia, were not vaccinated or there was
no data on vaccination against hepatitis B.

The highest incidence of 0.25/100,000 was observed
in the age group 45-49 years (Table III), similar to
the previous year. In total, 17 men and 12 women fell
ill, which gives an M:F index value of 1.4, near the
value in previous years. Over 70% of patients lived
in cities. Only one person (of Polish nationality) was
fully vaccinated against hepatitis B (in adulthood), the
remaining people were unvaccinated (66% of patients)
or there was no data on vaccination status.

None of the non-Polish nationals (migrants) with
acute hepatitis B (13/29) were vaccinated against
hepatitis B.

The probable route of infection was determined
in 72% of cases (21/29). In the group of patients with
a known route of infection, over 50% (11/21) were
cases acquired probably in connection with medical
procedures, 9.5% each — infections acquired through
household contact with an infected person (2/21), or
through sexual contact (2/21), or in connection with
the injection drug use (2/21). The remaining cases
likely occurred in association with beauty treatments/
tattoos or other minor tissue injuries.

In 2022, 25 people (86%) were hospitalized due to
acute hepatitis B. According to data from Statistics
Poland, 3 people died due to acute hepatitis B, but
no death due to this disease was reported to the State
Sanitary Inspectorate. People who died in 2022 due to
acute hepatitis B according to Statistics Poland data
and were not reported as cases lived in the following
voivodeships: Matopolskie, Podlaskie and Slaskie,
which allows us to indicate these voivodeships as areas
of weakened surveillance for acute hepatitis B.

CHRONIC AND UNKNOWN STAGE OF
HEPATITIS B

In 2022, a total of 2,471 cases of chronic or UNK
(of unknown stage) hepatitis B were recorded. The
diagnosis rate was 6.53/100,000 and was higher by
62% than the rate in 2021 and lower by 21% than the
median rate in 2016-2020 (Table IV). In individual
voivodeships, the diagnosis rate was, as in 2021,
very diversified and ranged from 0.76/100,000 in the
Swietokrzyskie voivodeship to 16.32/100,000 in the
Pomorskie voivodeship. The Pomorskie voivodeship
was the only one in which the number and rate of
chronic and UNK hepatitis B diagnoses in 2022 were
higher than the median values observed before the
COVID-19 pandemic. In all voivodeships, an increase
in the number and rate of diagnosis was recorded
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W 2022 r. zachorowania na ostre wzw B nie wy-
stapity u dzieci i mtodych dorostych do 24 r.z. Troje
najmiodszych chorych, w wieku 25-26 lat, pochodzito
z Ukrainy lub Gruzji, nie byli szczepieni lub brak bylto
danych o szczepieniu przeciw wzw B. Najwyzszg za-
padalnos¢ 0,25/100 tys. obserwowano w grupie wieku
45-49 lat (Tab. I1I), podobnie jak w poprzednim roku.
Ogotem zachorowato 17 me¢zczyzn i 12 kobiet, co daje
warto$¢ wskaznika M:F 1,4, zblizong do wartosci w po-
przednich latach. Ponad 70% chorych mieszkato w mia-
stach.

Tylko jedna osoba (polskiej narodowosci) byla
w pelni zaszczepiona przeciw wzw B (w wieku doro-
stym), pozostale osoby byly nieszczepione (66% cho-
rych) lub brak bylo danych o stanie zaszczepienia.

Zadna z 0s6b innej narodowosci niz polska (migran-
tow) z ostrym wzw B (13/29) nie byla zaszczepiona
przeciw wzw B.

Prawdopodobng droge zakazenia okreslono w 72%
przypadkow (21/29). W grupie chorych o znanej dro-
dze zakazenia ponad 50% (11/21) stanowity zakazenia
nabyte prawdopodobnie w zwigzku z wykonywaniem
procedur medycznych, po 9,5% — zakazenia nabyte po-
przez kontakty domowe z osobg chorg (2/21) lub przez
kontakty seksualne (2/21) lub w zwigzku z uzywaniem
substancji odurzajacych w iniekcjach (2/21), do pozosta-
tych doszto prawdopodobnie w zwigzku z wykonywa-
nymi zabiegami upickszajgcymi/tatuazami lub innymi
drobnymi naruszeniami ciggtosci tkanek.

W 2022 r. hospitalizowano 25 o0sob (86%) z powo-
du ostrego wzw B. Wedtug danych Glownego Urzgdu
Statystycznego 3 osoby zmarty z powodu ostrego wzw
B (zaden zgon z powodu ostrego wzw B nie zostat
zgloszony do Panstwowej Inspekeji Sanitarnej). Osoby
zmarte w 2022 r. z powodu ostrego wzw B wg danych
GUS oraz nie zgloszone jako zachorowania na ostre
wzw B zamieszkiwaly w wojewodztwach: matopol-
skim, podlaskim i §laskim, co pozwala na wskazanie
tych wojewddztw jako obszaréw ostabionego nadzoru
nad ostrym wzw B.

ZACHOROWANIA NA PRZEWLEKLE ORAZ
BNO WZW B

W 2022 r. zarejestrowano tacznie 2471 zachorowan
na przewlekle wzw B lub niekreslone co do fazy (BNO,
blizej nieokreslone). Wskaznik rozpoznawania wynosit
6,53/100 tys. i byt wyzszy o 62% od wartosci wskaz-
nika w 2021 r. oraz nizszy o 21% od mediany wskaz-
nika w latach 2016-2020 (Tab. IV). W poszczegdlnych
wojewodztwach wskaznik rozpoznan byl, podobnie
jak w 2021 r., bardzo zrdéznicowany i wahal si¢ od
0,76/100 tys. w woj. §wictokrzyskim do 16,32/100 tys.
w woj. pomorskim. Woj. pomorskie bylo jedynym,
w ktorym liczba 1 wskaznik rozpoznan przewlektych
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compared to 2021, however, except for the Pomorskie
and Podkarpackie voivodeships, the recorded values
were lower than the median from 2016-2020. The
highest increase in the rate of diagnosis compared
to the previous year (over 3-fold increase; from 1.01
to 3.48/100,000) was recorded in the Mazowieckie
voivodeship, however, in this voivodeship the decrease
in registered cases in 2020-2021 was the largest and
as a result, in 2022, despite a large increase, the rate
of diagnosis per 100,000 was still twice as low as the
median from 2016-2020. A slow levelling out of the
declines from the pandemic period was also observed
in the Swietokrzyskie and Warminsko-Mazurskie
voivodeships.

Demographic diversity. The rate of new hepatitis
B diagnoses in 2022 varied significantly across age
groups — the lowest among people under 25 years of
age, i.e. among people vaccinated against hepatitis
B after birth (from 0.05/100,000 to 1.02/100,000),
the highest in the 30-34 age group — 14.32/100,000
(Table V). The age group with the highest rate of new
diagnoses includes people born in the years preceding
the introduction of the universal vaccination of
newborns in 1996 when the incidence of hepatitis B
among children up to 3 years of age was very high.
This group was vaccinated against hepatitis B at 14

1 BNO wzw B w 2022 r. byly wyzsze od mediany war-
tosci obserwowanych przed pandemig COVID-19. We
wszystkich wojewddztwach odnotowano wzrost liczby
i wskaznika rozpoznawania w stosunku do roku 2021,
jednak poza woj. pomorskim i podkarpackim odno-
towane warto$ci byly nizsze od mediany z lat 2016-
2020. Najwyzszy wzrost wskaznika rozpoznawania
w stosunku do poprzedzajacego roku (ponad 3-krotny
wzrost; z 1,01/100 tys. do 3,48/100 tys.) odnotowano
w woj. mazowieckim, jednak w tym wojewodztwie
spadek rejestrowanych przypadkow w latach 2020-2021
byt najwigkszy i w rezultacie, w 2022 r. mimo duzego
wzrostu wskaznik rozpoznawania na 100 tys. nadal byt
dwukrotnie nizszy od mediany z lat 2016-2020. Powol-
ne wyréwnywanie spadkow z okresu pandemii obser-
wowano rowniez w woj. Swictokrzyskim i warminsko
-mazurskim.

Zroznicowanie demograficzne. Wskaznik nowych
rozpoznan wzw B w 2022 r. byt istotnie zréznicowany
w poszczegolnych grupach wieku — najnizszy wsrod
0s0b ponizej 25 1.z, tj. wsrdd osob zaszczepionych prze-
ciw wzw B po urodzeniu (od 0,05 do 1,02/100 tys.),
najwyzszy w grupie wieku 30-34 lata — 14,32/100 tys.
(Tab. V). Grupa wieku o najwyzszym wskazniku no-
wych rozpoznan obejmuje osoby urodzone w latach
poprzedzajacych wprowadzenie powszechnych szcze-

Table I'V. Chronic and unknown stage of hepatitis B in Poland 2016-2022. Number of cases and incidence per 100 000

population by voivodeship

Tabela I'V. Przewlekte i BNO wirusowe zapalenie watroby typu B w Polsce w latach 2016-2022. Liczba zachorowan oraz

zapadalnos$¢ na 100 000 ludnosci wg wojewodztw

Median 2016-2020 2021 chronic & unk 2022 chronic & unk
) ) chronic & unk hepatitis B hepatitis B hepatitis B
Voivodeship
Number of . Number of . Number of .
cases Incidence cases Incidence cases Incidence

POLAND 3156 8.22 1537 4.03 2471 6.53
1. | Dolnoslaskie 159 5.48 72 2.50 102 3.53
2. | Kujawsko-Pomorskie 242 11.67 162 7.89 183 9.10
3. | Lubelskie 50 2.37 31 1.49 46 2.27
4. | Lubuskie 62 6.12 39 3.89 43 4.38
5. | Lodzkie 340 13.82 177 7.29 281 11.78
6. | Malopolskie 205 6.04 60 1.76 158 4.61
7. | Mazowieckie 397 7.39 55 1.01 192 3.48
8. | Opolskie 51 5.13 23 2.36 30 3.17
9. | Podkarpackie 49 2.30 38 1.80 48 2.31
10. | Podlaskie 116 9.77 53 4.53 102 8.90
11. | Pomorskie 335 14.39 231 9.85 385 16.32
12. | Slaskie 453 9.98 225 5.03 410 9.40
13. | Swictokrzyskie 32 2.59 6 0.49 9 0.76
14. | Warminsko-Mazurskie 105 7.32 27 1.91 53 3.87
15. | Wielkopolskie 335 9.63 265 7.59 320 9.15
16. | Zachodniopomorskie 137 8.04 73 4.34 109 6.63

Source: Infectious diseases and poisonings in Poland. NIPH NIH — NRI, CSI. Warsaw. Annals 2016-2022
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as part of catch-up vaccinations, which, however,
could not have affected the previously acquired
infection. Similarly high values of the diagnosis
rate in the cohort of people vaccinated at 14 were
observed earlier (10), in subsequent years the peak of
the diagnosis rate shifts to older age groups. Among
men, the highest diagnosis rate in 2022 occurred in the
age group of 50-54 years — 15.02/100,000, and among
women, similarly to the general population, in the age
group of 30-34 years — 14.41/100,000. The previous
demographic characteristics of chronic and UNK
hepatitis B have been preserved — cases were detected
more often among men (M:F=1.4) and among urban
residents (Urban:Rural=1.6). The factors influencing
the frequency of diagnosing infections in individual
population groups, apart from the actual prevalence of
HBYV infections, are the circumstances and frequency
of HBV testing. The frequency and availability of tests
determine, in particular, the higher value of the HBV
diagnosis rate among urban residents.

The sustained diagnosing of chronic HBV
infections in the youngest children, covered by
mandatory preventive measures (HBsAg testing in
pregnant women and vaccinations of newborns) is
worrying — a total of six detected chronic infections
in the age group 0-14, including two in the age group
0-4. In 2022, three children (out of six infected in this
age group) came from Ukraine, and their vaccination
status was unknown, but three were children from
Poland — two were vaccinated with the full course and
one with two doses. One of the infections in a Polish
child occurred through transmission from the mother
(MTCT), the other two were probably related to
medical procedures (liver transplant in one case and
frequent hospitalization due to other chronic diseases
in the other).

Among people covered by mandatory vaccinations
in the neonatal and infant periods (born after 1995), 47
HBYV infections were diagnosed, including 17 people
vaccinated against hepatitis B (36%). 27 of 47 (57%)
infected people in this group were of a non-Polish
nationality, including 18 who came from Ukraine.
Among 20 Poles born after 1995 with HBV infection
detected in 2022, 14 people (14/20; 70%) were fully
vaccinated against hepatitis B (according to the
vaccination schedule in infancy), and one person (born
in 2021, vertically infected) received two doses of the
vaccine.

In total, among migrants with chronic or UNK HBV
infection registered in 2022 (214/2471), 16 people were
vaccinated against hepatitis B with a full vaccination
course (16/214; 7.5%), and another two people received
two doses of the vaccine. Among Poles with chronic
or UNK HBYV infection diagnosed in 2022, 477 people

pien noworodkéw w 1996 r., kiedy to zapadalno$¢ na
wzw B wsréd dzieci do 3 r.z. byta bardzo wysoka. Gru-
pa ta byta zaszczepiona przeciw wzw B w wieku 14 lat
w ramach szczepien wylapujacych, co jednak nie mogto
wplyna¢ na wczesniej nabyte zakazenie. Podobnie wy-
sokie wartosci wskaznika rozpoznan w kohorcie 0sob
szczepionych w wieku 14 lat obserwowano juz wcze-
$niej (10), w kolejnych latach szczyt wskaznika ropo-
znan przesuwa si¢ na starsze roczniki. Wérod me¢zczyzn
najwyzszy wskaznik rozpoznan w 2022 r. wystgpit
w grupie wieku 50-54 lata — 15,02/100 tys., a wsrod ko-
biet, podobnie jak w populacji ogélnej, w grupie wieku
30-34 lata — 14,41/100 tys. Zachowana zostata dotych-
czasowa charakterystyka demograficzna przewlektych
i BNO wzw B — czgéciej wykrywano zachorowania
wsrod mezezyzn (M:F=1,4) oraz wérod mieszkancow
miast (M:W=1,6). Czynnikiem wplywajacym na cze-
stos¢ wykrywania zakazen w poszczegdlnych grupach
populacji, poza rzeczywistym rozpowszechnieniem
zakazen HBYV, sg okolicznosci i czgsto§¢ wykonywania
badan w kierunku HBV — czesto$¢ i dostepnosé badan
decyduje zwlaszcza o wyzszej wartosci wskaznika wy-
krywania HBV wsrod mieszkancdéw miast.

Niepokojace jest state wykrywanie przewlektych
zakazen HBV u najmtodszych dzieci (ogotem 6 wy-
krytych zakazen przewlektych w grupie wieku 0-14
lat, w tym dwa w grupie 0-4 lata), objetych obowigzko-
wymi dzialaniami profilaktycznymi (badania HBsAg
kobiet w cigzy i szczepienia noworodkéw). W 2022 r.
troje dzieci (z szesciorga zakazonych w tej grupie wie-
ku) pochodzito z Ukrainy, a status ich zaszczepienia
byl nieznany, jednak troje to dzieci z Polski — dwoje
zaszczepiono petnym cyklem, jedno dwoma dawkami.
Do jednego z zakazen polskiego dziecka doszto na dro-
dze transmisji zakazenia od matki (MTCT), do dwoch
pozostatych prawdopodobnie w zwiazku z zabiegami
medycznymi (transplantacja watroby w jednym przy-
padku oraz czeste pobyty w szpitalu w zwigzku z inny-
mi chorobami przewlektymi w drugim).

Wsrdd osdb objetych obowigzkowymi szczepienia-
mi w okresie noworodkowym i niemowlgecym (urodzo-
nych po 1995 r.) wykryto 47 zakazen HBV, w tym 17
0sob bylo zaszczepionych przeciw wzw B (36%), 27
z 47 (5§7%) osob zakazonych w tej grupie byto narodo-
wosci innej niz polska, 18 pochodzito z Ukrainy. Wsrod
20 Polakéw urodzonych po 1995 r. z zakazeniem HBV
wykrytym w 2022 r. 14 osob (14/20; 70%) byto w pet-
ni zaszczepionych przeciw wzw B (zgodnie z kalenda-
rzem szczepien, w okresie niemowlgcym), a jedna oso-
ba (ur. w 2021 r., zakazona wertykalnie) przyjeta dwie
dawki szczepionki.

Ogoétem wsérdéd migrantow z przewlektym lub
BNO HBV zarejestrowanych w 2022 r. (214/2471), 16
0s0b bylto zaszczepionych przeciw wzw B petnym cy-
klem szczepienia (16/214; 7,5%), a kolejne dwie oso-
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were fully vaccinated (477/2257; 21.1%) and 72 people
with two or one dose of the vaccine (72/2257; 3.2%).

Imported cases. In 2022, 213 (8.7%) cases of
imported chronic or UNK hepatitis B were recorded,
in 10 the importation status was unknown. Cases
were considered imported if HBV was diagnosed in
persons of a nationality other than Polish, originating
from a country with high HBV endemicity regardless
of the length of stay in Poland, or in whom hepatitis B
was diagnosed in the country of origin before arrival
in Poland, or, regardless of nationality, in persons in
whom all identified exposures to infection occurred
outside Poland. Most imported cases were acquired in
Ukraine (66%, 140/213), the remaining were identified
as imported from Belarus (9 cases), Vietnam (8), India
(5), Georgia (4), China and Moldova (3 cases each) and
single cases from other countries in Asia (9), Africa
(13), Europe (8) and the USA. In 10 cases, the country
of import was not determined. In the group of imported
cases, men slightly predominated, M:F=1.13, and the
age of patients ranged from 9 to 74 years.

Probable route of transmission. The likely route
of infection could be determined in 72% (1772/2471)
of chronic and UNK hepatitis B cases. Among cases
with known probable routes of infection, infections
acquired in connection with procedures performed
in medical facilities predominated, as in previous
years (80%, 1419/1772; 57% of all chronic and UNK
hepatitis B cases). Household contact with a person
infected with HBV was indicated in 4.6% (82/1772),
and sexual contact with HBV-infected person only
in 1.2% (21/1772). Infection acquired from a mother
infected with HBV, in cases where the infection in the
mother was confirmed during pregnancy (MTCT),
was diagnosed in 40 cases (2.3% of cases with known
route of infection), including only three cases in
persons of nationality other than Polish. In 11.9% of
cases (210/1772), another probable route of infection
was identified, including beauty treatments (tattoos,
piercings), cosmetic procedures, accidental injuries,
fights, occupational exposure and injection drug use.

Late consequences of chronic hepatitis B, i.e.
liver cirrhosis and/or hepatocellular carcinoma, were
diagnosed in 1.3% (33/2471) of patients with newly
diagnosed hepatitis B.

In 2022, only 9.6% (237/2471) of patients with
chronic or UNK hepatitis B were hospitalized.
According to Statistics Poland data, 16 people died
due to chronic hepatitis B in 2022, without taking into
account deaths due to late consequences of hepatitis B.

Impact of the COVID-19 pandemic on the
epidemiological situation of hepatitis B in 2022.
Despite the lifting of most restrictions preventing
SARS-CoV-2 infections in 2022, the effect of the
COVID-19 pandemic on the epidemiological situation
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by przyjety dwie dawki szczepionki. Wsrdéd Polakow
z przewlektym lub BNO zakazeniem HBV wykrytym
w 2022 1., 477 0s6b byto zaszczepionych w sposob pet-
ny (477/2257; 21,1%) oraz 72 osoby dwoma lub jedna
dawka szczepionki (72/2257; 3,2%).

Przypadkiimportowane. W 2022 r. zarejestrowano
213 (8,7%) przypadkow importowanych przewlektych
lub BNO wzw B, w 10 przypadkach status importu byt
nieznany. Za przypadki importowane uznawane byty
zachorowania/zakazenia przewlekle u 0sob narodowo-
$ci innej niz polska, pochodzacych z kraju o wysokiej
endemiczno$ci HBV niezaleznie od dilugosci pobytu
w Polsce, lub u ktorych rozpoznano wzw B w kraju
pochodzenia przed przyjazdem do Polski, lub, nieza-
leznie od narodowosci, u o0sob, u ktorych wszystkie
zidentyfikowane narazenia na zakazenie miaty miejsce
poza granicami Polski. Wigkszo$¢ przypadkow impor-
towanych zostalo nabytych w Ukrainie (66%, 140/213),
pozostate zidentyfikowano jako importowane z Biato-
rusi (9 przypadkow), Wietnamu (8), Indii (5), Gruzji (4),
Chin i Motdawii (po 3) oraz po 1-2 przypadki z innych
krajow Azji (9 przypadkow), Afryki (13), Europy (8)
1 USA. W 10 przypadkach kraj importu nie zostat usta-
lony.

W grupie przypadkoéw importowanych nieznacznie
przewazali me¢zczyzni, M:F=1,13, wiek chorych wahat
si¢ od 9 do 74 lat.

Prawdopodobna droga zakazenia. Prawdopodob-
na droga zakazenia mozliwa byla do ustalenia w 72%
(1772/2471) przypadkow przewlektych i BNO wzw B,
wsrod przypadkéw o znanej prawdopodobnej drodze
zakazenia przewazaly, podobnie jak w poprzednich
latach, zakazenia nabyte w zwigzku z wykonywaniem
procedur w placowkach medycznych (80%, 1419/1772;
57% wszystkich przewlektych i BNO wzw B). Kontak-
ty domowe z osoba zakazong HBV wskazano w 4,6%
(82/1772), a kontakty seksualne z osoba zakazong tylko
w 1,2% (21/1772). Zakazenie nabyte od matki zakazonej
HBYV, w przypadkach gdy zakazenie u matki potwier-
dzono w czasie cigzy (MTCT), rozpoznano w 40 przy-
padkach (2,3% przypadkoéw o znanej drodze zakazenia),
w tym tylko trzy przypadki dotyczyly osob innej naro-
dowosci niz polska. W 11,9% przypadkow (210/1772)
ustalono inng prawdopodobng droge zakazenia, w tym:
zabiegi upigkszajace (tatuaze, piercing) i kosmetyczne,
przypadkowe zranienia, bojki, ekspozycja zawodowa
1 uzywanie substancji odurzajacych w iniekcjach.

P6zne nastepstwa przewlektego wzw B tj. marskos¢
watroby i/lub raka watrobowokomorkowego rozpozna-
no u 1,3% (33/2471) chorych z nowo wykrytym wzw B.

W 2022 r. hospitalizowano tylko 9,6% (237/2471)
chorych z nowo wykrytym przewlektym lub BNO wzw
B. Wedtug danych GUS w 2022 r. z powodu przewle-
ktego wzw B zmarto 16 o0sob, bez uwzglednienia zgo-
néw z powodu poznych nastgpstw wzw B.
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of hepatitis B was still noticeable. In 2022, a levelling
off of the decline in hepatitis B diagnosing from
the 2020-2021 period was observed, however, the
diagnosis rates in most voivodeships remained below
the values from the pre-pandemic period. The effects
of the pandemic were still visible in the Mazowieckie
voivodeship, where the decline in chronic and UNK
hepatitis B diagnosis in the first year of the pandemic
was especially deep, and the levelling of the decline
occurred at a slow pace.

The epidemiological situation of acute hepatitis
B should also be interpreted in connection with the
COVID-19 pandemic — an over 2.5-fold increase in the
incidence in 2022 compared to 2021 does not indicate
the worsening of the situation of acute hepatitis B,
but rather a gradual restoration of the sensitivity
of epidemiological surveillance of acute infectious
diseases other than COVID-19. The lack of reports of
fatal cases in the surveillance (but reported in Statistics
Poland) indicates continuing problems with the
surveillance sensitivity in at least some voivodeships.
The large share of people of non-Polish nationality
(45%) among patients with acute hepatitis B in 2022
requires strengthening of surveillance to differentiate
between imported cases and those acquired after
arrival in Poland.

VACCINATION AGAINST HEPATITIS B

In the 2022 National Immunization Program
(NIP) for vaccinations against hepatitis B, a change
was introduced regarding recommended vaccinations
— the recommendation to vaccinate people with
hematologic cancers was removed, while at the same
time, a recommendation for vaccination was added to
“not yet vaccinated people suffering from cancer and
other chronic diseases for whom immunosuppressive
treatment is planned” and “to women who have not yet
been vaccinated and are planning a pregnancy.”

In Part I11: “Supplementary information —principles
of vaccination against selected infectious diseases”
the entry concerning the first and second doses of the
basic vaccination against hepatitis B has been modified
— the entry concerning the first dose: “if possible,
simultaneously with vaccination against tuberculosis”,
and the second dose: “if possible, simultaneously with
vaccination against diphtheria, tetanus and pertussis”,
has been deleted.

In 2022, the vaccination coverage of children born
in 2021 (in the second year of life) with three doses
of the hepatitis B vaccine (HepB3) was 89.8% in
Poland and ranged from 86.1% in the Mazowieckie
voivodeship to 96.1% in the Kujawsko-Pomorskie
voivodeship (Fig. 1) (8). The vaccination coverage
of children in the second year of life with at least

Wplyw pandemii COVID-19 na sytuacje¢ epi-
demiologiczng wzw B w 2022 r. Pomimo zniesie-
nia w 2022 r. wigkszosci ograniczen przeciwdziata-
jacych zakazeniom SARS-CoV-2, wptyw pandemii
COVID-19 na sytuacje epidemiologiczng wzw B nadal
byt zauwazalny. W 2022 r. obserwowano wyrownywa-
nie spadkow wykrywalno$ci wzw B z okresu 2020-
2021, jednak wskazniki rozpoznawania w wigkszosci
wojewodztw pozostawaly ponizej wartosci z okresu
przedpademicznego. Skutki pandemii nadal widoczne
byly w woj. mazowieckim, w ktérym spadek wykrywa-
nia przewleklego wzw B w pierwszym roku pandemii
byl szczegolnie gleboki, a wyréwnywanie spadku na-
stepowato w wolnym tempie.

Sytuacje epidemiologiczng ostrego wzw B row-
niez nalezy interpretowa¢ w zwigzku z pandemia
COVID-19 — ponad 2,5-krotny wzrost zapadalno-
sci w 2022 r. w stosunku do 2021 r. nie wskazuje na
pogorszenie si¢ sytuacji ostrego wzw B, a raczej na
stopniowe przywracanie czutosci nadzoru epidemio-
logicznego nad ostrymi chorobami zakaznymi innymi
niz COVID-19. Brak w nadzorze zgloszen zachorowan
zakonczonych zgonem (wykazanych w GUS) wskazu-
je na utrzymywanie si¢ problemow z czutoscia nadzo-
ru przynajmniej w niektorych wojewodztwach. Duzy
udziat 0s6b narodowosci innej niz polska (45%) wsrod
chorych na ostre wzw B w 2022 r. wymaga wzmocnie-
nia nadzoru w celu roznicowania przypadkow importo-
wanych i nabytych juz po przyjezdzie do Polski.

SZCZEPIENIA PRZECIW WZW B

W programie szczepien ochronnych na 2022 r. w za-
kresie szczepien przeciw wzw B wprowadzono zmiang
dotyczaca szczepien zalecanych przeciwko wzw typu B
— usunieto zalecenie szczepienia osobom chorym na
nowotwory ukladu krwiotworczego, jednoczesnie do-
dajac zalecenie szczepienia ,,0sobom dotychczas nie
szczepionym chorujacym na nowotwory i inne choroby
przewlekte, u ktérych planowane jest leczenie immuno-
supresyjne” oraz ,,kobietom dotychczas niezaszczepio-
nym, planujacym cigze”.

W czgsei 111 ,,Informacje uzupetniajace — zasady
szczepien przeciw wybranym chorobom zakaznym”
zmodyfikowano zapis dotyczacy pierwszej i drugiej
dawki szczepienia podstawowego przeciwko wzw
typu B — usunig¢to zapis dotyczacy pierwszej dawki:
»jezeli to mozliwe jednocze$nie ze szczepieniem prze-
ciw gruzlicy”, oraz drugiej dawki: ,,jezeli to mozliwe
jednoczes$nie ze szczepieniem przeciw blonicy, tezcowi
i krztuscowi”.

W 2022 r. stan zaszczepienia dzieci z rocznika
2021 (w drugim roku zycia) trzema dawkami szcze-
pionki przeciw wzw B wynosil ogétem dla Polski
89,8% 1 wahat si¢ od 86,1% w woj. mazowieckim do
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Fig. 1. Hepatitis B (HepB3) immunization coverage (%) among l-year-olds (born in 2021) in 2022 by voivodeship
Ryec. 1. Stan zaszczepienia (%) trzema dawkami szczepionki przeciw wzw B dzieci z rocznika 2021 w roku 2022, wedtug

wojewodztw

two doses was 97.3% overall. Moreover, in 2022,
160,622 people were vaccinated against hepatitis B
as part of recommended vaccinations and mandatory
vaccinations of particularly vulnerable individuals
(mainly vaccinations of HCV-infected persons, those
in close contact with HBV cases and patients in the
advanced phase of kidney disease) (8). In this group
vaccinations of particularly vulnerable individuals
accounted for 13.4%.

In Poland, for years, recommended vaccinations
have been mostly performed by people preparing
for planned surgeries and chronically ill, previously
unvaccinated, however, there is no detailed data on
the number of vaccinated people belonging to key
populations, i.e. MSM, PWID and people in prisons.
According to data from the pan-European online MSM
survey (EMIS-2017), which analyzed, among others,
the declared status of vaccination against hepatitis B,
only 40% of people from Poland (belonging to the MSM
population) declared vaccination against hepatitis B
(11). Considering the median age of the surveyed people
(36 years in total for all participants), the obtained
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96,1% w woj. kujawsko-pomorskim (Ryc.1) (8). Stan
zaszczepienia dzieci w drugim roku zycia co najmnie;j
dwoma dawkami wynosit ogotem 97,3%. Dodatkowo,
w 2022 r. zaszczepiono przeciw wzw B 160 622 osoby
w ramach szczepien zalecanych i szczepien obowigz-
kowych 0s6b szczegolnie narazonych (gt. szczepienia
0sOb zakazonych HCV, 0sob ze stycznosci z osobag
zakazong HBV oraz chorych w fazie zaawansowanej
choroby nerek) (8). Szczepienia 0sob szczegolnie nara-
zonych stanowity 13,4%.

W Polsce od lat szczepienia zalecane realizowane sg
w wigkszosci przez osoby przygotowywane do zabie-
gow operacyjnych i przewlekle chore, dotychczas nie-
szczepione, brak jest szczegotowych danych na temat
liczby os6b zaszczepionych nalezacych do populacji
kluczowych, tj, MSM, PWID oraz os6b w wigzieniach.
Wg danych pochodzacych z ogdlnoeuropejskiego ba-
dania internetowego MSM (EMIS-2017), w ktérym
analizowano m.in. deklarowany status zaszczepienia
przeciw wzw B, tylko 40% os6b z Polski (nalezacych
do populacji MSM) deklarowato zaszczepienie przeciw
wzw B (11). Biorac pod uwage median¢ wieku bada-
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results for Poland seem to be largely underestimated
(possible recall error), because in Poland over 98% of
people born after 1985 were vaccinated compulsorily
(those born after 1995 were vaccinated after birth and
the 1986-1995 cohort — at the age of 14). Among people
not covered by routine compulsory vaccinations, the
vaccination coverage was estimated at even 55%
(12) in 2015 and increased in the following years
thanks to consistent implementation of recommended
vaccinations, especially before planned procedures.

SUMMARY AND CONCLUSIONS

The year 2022 was another year of levelling off
the decline in hepatitis B diagnoses recorded in the
first year of the pandemic, even though, only in two
voivodeships did the rate of new diagnoses per 100,000
reach the values observed before the pandemic. In the
Mazowieckie voivodeship, where the decline in 2020
was the largest, in 2022 there was a nearly 3.5-fold
increase in the rate of diagnoses compared to 2021,
however, this increase was insufficient to reach the
number and rate of new diagnoses from before the
pandemic. The increase in new hepatitis B diagnoses
in 2022 was also influenced by the number of migrants
and refugees from war-affected Ukraine. The share of
people of nationality other than Polish among all HBV
infections diagnosed in 2022 was 9%, compared to
4.1% in 2021 (2.5% considered imported) (2).

In 2022, people from Ukraine accounted for 66%
of all people of foreign nationality with diagnosed
HBYV, but only a third of them were people who came
to Poland after the outbreak of the war. Ukraine is not
acountry with high HBV endemicity. According to data
provided by the WHO Regional Office for Europe, the
prevalence of HBsAg among adults in Ukraine in 2021
(obtained in a cross-sectional, representative study of
the general population in 2021, as part of a study for the
presence of anti-SARS-CoV-2 antibodies) was 0.83%.
In a study conducted on a group of 1793 refugees
from Ukraine (including 78% adults) in Germany in
2022, the prevalence of HBsAg among adults was
1.1% (15/1401) (13). Given the prevalence of HBV
infections being only slightly higher than in the Polish
population, each diagnosed HBV case in a person of
Ukrainian origin requires an in-depth epidemiological
interview, especially in terms of exposure to infection.

A particular share of people of other nationalities
was recorded among people with acute hepatitis
B (45%), among whom people from Ukraine also
constituted the majority (69%). Only some of the acute
hepatitis B cases among migrants and refugees could
be classified as imported due to difficult or unknown
interviews regarding exposures and length of stay in
Poland.

nych osob (36 lat ogotem dla wszystkich uczestnikow)
uzyskane wyniki dla Polski wydaja si¢ w duzym stop-
niu zanizone (mozliwy blad przypominania), poniewaz
w Polsce zaszczepiono obowigzkowo ponad 98% o0sob
urodzonych po 1985 roku (urodzeni po 1995 r. szcze-
pieni po urodzeniu, a kohorta 1986-1995 — w wieku 14
lat). W$rod osob nie objetych rutynowymi szczepienia-
mi obowiazkowymi stan zaszczepienia szacowany byt
(w 2015 1) na 55% (12) 1 wzrastal w kolejnych latach
dzigki konsekwentnej realizacji szczepien zalecanych,
zwlaszcza przed planowanymi zabiegami.

PODSUMOWANIE I WNIOSKI

Rok 2022 byt kolejnym rokiem wyréwnywania
spadkow wykrywania wzw B odnotowanych w pierw-
szym roku pandemii, chociaz tylko w dwoch woje-
wodztwach wskaznik nowych rozpoznan na 100 tys.
osiagnal wartosci obserwowane przed pandemig.
W woj. mazowieckim, w ktorym spadek w 2020 r. byt
najwigkszy, w 2022 r. odnotowano blisko 3,5-krotny
wzrost wskaznika rozpoznan w stosunku do 2021 r.
jednak byt to wzrost niewystarczajacy do osiggniecia
liczby i wskaznika nowych rozpoznan sprzed pandemii.
Na wzrost nowych rozpoznan wzw B w 2022 r. miat
wplyw réwniez wzrost liczby migrantdéw i uchodzcoéw
z Ukrainy dotknietej wojng. Udziat 0séb innej narodo-
wosci niz polska wsrod wszystkich zakazonych HBV
wykrytych w 2022 r. wynosit 9%, w poréwnaniu z 4,1%
w 2021 r. (2,5% uznanych za importowane) (2). Osoby
z Ukrainy stanowily w 2022 r. 66% wszystkich osob
obcej narodowosci z wykrytym HBYV, jednak tylko
trzecig cz¢$¢ z nich stanowily osoby, ktore przyjecha-
ty do Polski po wybuchu wojny. Ukraina nie nalezy do
krajow o wysokiej endemicznosci HBV — wedtug da-
nych udostepnionych przez WHO Regional Office for
Europe, rozpowszechnienie HBsAg wsrod osob doro-
stych w Ukrainie w 2021 r. (uzyskane w przekrojowym,
reprezentatywnym badaniu populacji ogélnej w 2021 .,
jako czg$¢ badania w kierunku obecnos$ci przeciwciat
anty-SARS-CoV-2), wynosito 0,83%. W badaniu prze-
prowadzonym na grupie 1793 uchodzcow z Ukrainy
(w tym 78% dorostych) w Niemczech w 2022 r. uzyska-
no rozpowszechnienie HBsAg wsrod dorostych wyno-
szace 1,1% (15/1401) (13). Przy rozpowszechnieniu za-
kazen HBV niewiele wyzszym niz w populacji polskie;j
kazdy wykryty przypadek zakazenia HBV u osoby po-
chodzacej z Ukrainy wymaga poglebionego wywiadu
epidemiologicznego, zwlaszcza w zakresie narazen na
zakazenie.

Szczegolnie duzy udziat 0sob innej narodowosci od-
notowano wsrod oséb z ostrym wzw B (45%), wsrod
nich réwniez osoby z Ukrainy stanowily wigkszos¢
(69%).
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The incidence of acute hepatitis B in 2022 increased
more than 2.5-fold compared to 2021 but remained at
a low level, and it should not be interpreted as a signal
of a worsening epidemiological situation. However, it
requires constant monitoring, especially in the context
of the growing share of migrants with a lower level
of immunization against hepatitis B than the general
Polish population.

In the area of chronic and UNK hepatitis B, an
increase in the diagnosis rate after the end of the
pandemic is desirable, and this will only be possible if
previous testing programs are restored and new ones
are launched. The German example indicates that it
would be advisable to implement testing regardless of
risk factors, e.g. in the Prevention 40+ program.

In the area of hepatitis B vaccinations, a halt to
the unfavorable downward trend in the vaccination
coverage of children in their second year of life was
noted in 2022 (89.8% vs. 89.3% in 2021), however, the
increasing differentiation in vaccination rates at the
voivodeship level is worrying. The decrease in the
vaccination coverage of children threatens to lose one
of the goals set in the hepatitis elimination strategy —
vaccinating 90% of children in their second year of
life with three doses of the vaccine. An additional
challenge may be maintaining a high vaccination
coverage with increased migration.
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ABSTRACT

BACKGROUND. Tuberculosis (TB) tuberculosis remains a worldwide health problem.

OBJECTIVE. To evaluate the TB epidemiology in 2022 in Poland and compare it with European Union and
European Economic Area (EU/EEA) countries.

MATERIAL AND METHODS. Analysis of cases registered in 2022, drug susceptibility results, Central
Statistical Office data on deaths due to tuberculosis, NIZP PZH — PIB data on tuberculosis as an AIDS indicative
disease and the European Centre for Disease Prevention and Control report.

RESULTS. In 2022, 4314 cases of TB were registered in Poland (11.4 per 100 000), including 4148 cases of
pulmonary tuberculosis. Pulmonary TB was confirmed bacteriologically in 81.9% (9.0 per 100 000). 98 patients
had multidrug-resistant tuberculosis (MDR-TB). The highest incidence was in older age groups. The incidence
in men was three times higher than in women. Foreigners (295) accounted for 6.8 per cent of all patients.
Number of cases with HIV co-infection is unknown, just like the treatment outcomes. 472 persons died from
TB (mortality 1.2 per 100 000).

CONCLUSIONS. In 2022, TB incidence in Poland was higher than in 2021 (by 17.5%). The percentage of TB
cases with bacteriological confirmation was 80.9%, in EU/EEA countries 70.6%. The percentage of MDR-TB
among cases with known drug susceptibility was lower than in EU/EEA countries (3.1% vs. 4.4%). In Poland the
highest incidence was in older age groups, in EU/EEA countries in persons aged 25 to 44. Children represented
1% in total, in the EU/EEA countries 3.5%. In Poland, the incidence of tuberculosis in males was three times
higher than in females, in EU/EEA countries twice. Foreigners made up 6.8% of all, in the EU/EEA countries
33.3%. In the EU/EEA countries the percentage of tuberculosis patients infected with HIV was 4.1% of cases
with known HIV status, data not known for Poland. Treatment outcomes not reported in Poland. TB mortality
in Poland has not decreased.

Keywords: tuberculosis (TB), TB incidence, TB confirmed by culture, drug resistance
STRESZCZENIE

WPROWADZENIE. Gruzlica pozostaje waznym problemem zdrowotnym wspotczesnego $wiata.

CEL. Analiza sytuacji epidemiologicznej gruzlicy w Polsce w 2022 roku przez poréwnanie z sytuacjg w kra-
jach Unii Europejskiej (UE) i Europejskiego Obszaru Gospodarczego (EOG).

MATERIAL I METODY. Analiza przypadkow zarejestrowanych w 2022 roku, wynikow lekowrazliwosci,
danych GUS o zgonach z przyczyny gruzlicy, danych NIZP PZH — PIB o przypadkach gruzlicy jako choroby
wskaznikowej AIDS oraz raportu ECDC o gruzlicy w krajach UE/EOG w 2022 roku.

WYNIKI. W 2022 roku zarejestrowano w Polsce 4314 przypadkow gruzlicy (11,4/100 000), w tym 4148 gruzli-
cy pluc. W 81,9% przypadkéw gruzlicy ptuc rozpoznanie potwierdzono bakteriologicznie (9,0/100 000). 98 cho-

* This work was carried out within the framework of the statutory activities of the Institute of Tuberculosis and Lung Diseases, Research Task No.
2.1/2022. / Praca zostala zrealizowana w ramach dziatalnosci statutowej Instytutu Gruzlicy i Chor6b Ptuc, Zadanie Badawcze Nr 2.1/2022

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)
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rych miato gruzlice wielolekooporng (MDR-TB). Zapadalnos$¢ byta tym wigksza im starsza byta grupa wieku.
Zapadalno$¢ me¢zczyzn byta trzykrotnie wigksza niz kobiet. Cudzoziemcy (295) stanowili 6,8% ogoétu chorych
na gruzlice. Liczba przypadkow gruzlicy wspotwystepujacej z zakazeniem HIV jest nieznana, podobnie jak
wyniki leczenia. Gruzlica byla przyczyna zgonu 472 osob, umieralno$¢ wynosita 1,2/100 000.

WNIOSKI. Zapadalnos$¢ na gruzlice w Polsce w 2022 roku byta wieksza niz w roku 2021 (o 17,5%). Odsetek
przypadkow gruzlicy z potwierdzeniem bakteriologicznym wynosit 80,9%, w krajach UE/EOG 70,6%. Odse-
tek MDR-TB wsrod przypadkow ze znanymi wynikami lekowrazliwosci byt mniejszy niz w krajach UE/EOG
(3,1% vs. 4,4%). Najwicksza zapadalno$¢ stwierdza si¢ w Polsce w starszych grupach wieku (w krajach UE/
EOG w wieku od 25 do 44 lat). Odsetek dzieci w wieku do 14 lat wsrod ogotu chorych na gruzlice wynosit
1,0%, $redni w krajach UE/EOG 3,5%. W Polsce zapadalno$¢ na gruzlice me¢zczyzn byla trzykrotnie wigksza
niz kobiet, w krajach UE/EOG dwukrotnie. Odsetek cudzoziemcow wsrod ogotu chorych w Polsce wynosit
6,8%, w krajach UE/EOG — 33,3%. Odsetek chorych na gruzlicg, zakazonych HIV, wynosit w krajach UE/EOG
4,1% przypadkoéw ze znanym statusem HIV; w Polsce brak danych. Wyniki leczenia gruzlicy w Polsce nie sg

raportowane. Umieralnos$¢ z powodu gruzlicy w Polsce nie zmniejszyla sie.

Stowa kluczowe: gruzlica, zapadalnosc, potwierdzenie bakteriologiczne, lekoopornosé

INTRODUCTION

Tuberculosis is an infectious disease caused by
bacilli belonging to the Mycobacterium tuberculosis
complex. The most common form of tuberculosis
is pulmonary tuberculosis, but tuberculous lesions
can occur in any organ of the body (extrapulmonary
tuberculosis).

The COVID-19 pandemic contributed to slowing,
holding back or reversing earlier progress in the
control of tuberculosis worldwide. The most visible
and immediate impact of the pandemic was a large
global fall in the number of people diagnosed with
TB. The number of cases reported by countries to
the World Health Organization (WHO) declined from
7.1 million in 2019 to 5.8 million in 2020 (an 18%
drop). More TB cases were registered in 2022, 7.5
million. The increase was the result of better access to
medical services in many countries, limited during the
COVID-19 pandemic, and the number of people who
could be diagnosed and treated for TB improved (1).

According to WHO estimates, the actual global
number of new TB cases in 2022 was 10.6 million
(9.9 to 11.4 million), the incidence 133 per 100,000
population (124 to 143 per 100,000). It is presumed that
in 3.1 million people TB was undetected and patients
were not treated. The incidence of tuberculosis varies
widely between regions of the world from <1 case per
100,000 in the US in people born there to more than
1,000 per 100,000 in sub-Saharan African countries.

The majority of TB patients, 55%, were men, 33%
women, and 12% children under 14. In 2022, 2/3 of
the world’s TB patients were residents of 8 countries:
India (27%), Indonesia (10%), China (7.1%), Philippines
(7.0%), Pakistan (5.7%), Nigeria (4.5%), Bangladesh
(3.6%) and Congo (3.0%). Between 1.18 million and
1.43 million people, including those infected with HIV,
died from TB in 2022. India alone accounted for 29% of

WSTEP

Gruzlica jest choroba zakazng wywotang przez
pratki z grupy Mycobacterium tuberculosis complex.
Najczestsza postacig gruzlicy jest gruzlica ptuc, ale
choroba moze rozwija¢ si¢ w innych narzadach ciata.

Pandemia COVID-19 przyczynita si¢ do spowol-
nienia, wstrzymania lub odwrdcenia wczesniejszych
postepow w walce z gruzlicg na §wiecie. Najbardziej
widocznym 1 natychmiastowym skutkiem pandemii
byt duzy globalny spadek liczby osob, u ktorych wy-
kryto gruzlice. Liczba przypadkéw zgloszonych przez
kraje do Swiatowej Organizacji Zdrowia (World He-
alth Organization, WHO) zmniejszyla si¢ z 7,1 milio-
na w 2019 roku do 5,8 miliona w 2020 roku (spadek
o 18%). W 2022 roku zarejestrowano wigcej przy-
padkow gruzlicy, 7,5 miliona. Wzrost byl wynikiem
lepszego w wielu krajach dostepu do ustug medycz-
nych, ograniczonego w czasie pandemii COVID-19, co
zwigkszyto liczbg osob, u ktorych mozna bylo gruzli-
c¢ wykry¢ i leczy¢ (1).

Zgodnie z szacunkami WHO, rzeczywista global-
na liczba nowych zachorowan na gruzlice wynosita
w 2022 roku 10,6 min (od 9,9 do 11,4 milionéw), za-
padalnos¢ 133 na 100 000 ludnosci (od 124 do 143 na
100 000). Przypuszcza si¢, ze u 3,1 mln osob gruzlica
nie zostata wykryta i chorzy nie byli leczeni. Rozpo-
wszechnienie gruzlicy r6zni si¢ w duzym stopniu mig-
dzy regionami $wiata od <1 zachorowania na 100 000
w USA, u 0s6b tam urodzonych, do powyzej 1000 na
100 000 w krajach Afryki subsaharyjskie;.

Wigkszo$¢ chorych na gruzlicg, 55%, stanowili
mezczyzni, 33% kobiety, 12% dzieci do lat 14. W 2022
roku 2/3 $wiatowej liczby chorych na gruzlice byto
mieszkancami 8 krajow: Indii (27%), Indonezji (10%),
Chin (7,1%), Filipin (7,0%), Pakistanu (5,7%), Nigerii
(4,5%), Bangladeszu (3,6%) i Konga (3,0%). Z powodu
gruzlicy zmarlo w 2022 roku od 1,18 do 1,43 miliona
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the total number of TB deaths worldwide. The number
of TB deaths among HIV-infected people has been
declining for many years, with 167,000 deaths in 2022
(from 139,000 to 198,000) (1).

As a result of mismanagement of the patients
in various ways, some of them develop drug-
resistant TB. The number of patients with so-
called multi-drug-resistant tuberculosis (MDR-TB),
caused by Mycobacterium tuberculosis strains
resistant to the two main antimycobacterial drugs,
rifampicin and isoniazid, and rifampicin-resistant
tuberculosis was, according to the estimates of
WHO, 410,000 in 2022. Some such patients have
extensively drug-resistant tuberculosis (XDR-TB).
XDR-TB is defined as tuberculosis caused by M.
tuberculosis strains resistant to rifampicin, isoniazid,
levofloxacin or moxifloxacin and to bedaquiline or
linezolid. Resistance to rifampicin, isoniazid and
a fluoroquinolone classifies a case as pre-XDR-TB.
The highest percentages of MDR-TB among total TB
patients worldwide are found in countries that were
former republics of the USSR (in 2022, 41.5% in
Belarus, 25.2% in Ukraine) (1,2).

In 2022, 36,179 TB cases were registered in all
European Union and European Economic Area (EU/
EEA) countries, the incidence was 8.0 per 100,000
population — from 2.5 per 100,000 in Liechtenstein
to 48.7 per 100,000 in Romania. TB incidence has
declined over the past 5 years in most EU/EEA
countries. The 2020 and 2021 figures may have been
affected by the COVID-19 pandemic with restrictions
on access to health care (2).

Most EU/EEA countries had TB incidence rates
of less than 10 per 100,000, indicating that these
countries are in the pre-elimination phase of TB (2).
The percentage of cases with drug resistant strains
of mycobacteria remained low, despite the arrival in
many Western European countries of refugees from
war-torn Ukraine, where MDR-TB is common (2,3).

In 2022, in fourteen EU/EEA countries, immigrants
from areas of the world where TB is prevalent
accounted for more than half of all TB patients (2).

The prevention and control of tuberculosis in
Poland is regulated by the law (Act on preventing
and controlling infections and infectious diseases in
humans of 5 December 2008) (4). According to the Act,
people with tuberculosis are subjected to compulsory
hospitalization during the period of infectivity or
a justified suspicion of infectivity.

Treatment of pulmonary tuberculosis is compulsory.
The Act contains rules on reporting and registering
cases of infectious disease. Physicians and feldshers
who suspect or diagnose infection, infectious disease, or
death due to infection or infectious disease are obliged
to report this fact without delay, not later than within
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0s0b, wiaczajac osoby zakazone HIV. W samych In-
diach zmarlo 29% ogo6lnej liczby zmartych na gruz-
lice na $wiecie. Liczba zgonow z powodu gruzlicy
wsrod osob zakazonych HIV zmniejsza si¢ od wielu
lat, w 2022 roku wynosita 167 000 (od 139 000 do
198 000) (1).

Na skutek roznego typu nieprawidtowosci w opie-
ce nad chorymi, u czg¢$ci z nich dochodzi do rozwoju
gruzlicy opornej na leki. Zgodnie z szacunkami WHO
liczba chorych na gruzlice wielolekooporng (multi dru-
g-resistant tuberculosis, MDR-TB), wywotang przez
pratki oporne na dwa gtéowne leki przeciwpratkowe,
ryfampicyng i izoniazyd oraz na gruzlice oporna na
ryfampicyne wynosita w 2022 roku 410 000. Najwiek-
sze na $wiecie odsetki MDR-TB wsrdod ogotu chorych
na gruzlicg stwierdza si¢ w krajach bedacych w prze-
szlosci republikami ZSRR (w 2022 roku na Biatorusi
41,5%, na Ukrainie 25,2%) (1,2).

W 2022 roku we wszystkich krajach Unii Europej-
skiej i Europejskiego Obszaru Gospodarczego (UE/
EOG) zarejestrowano 36 179 przypadkéw gruzlicy,
zapadalno$¢ wynosita 8,0 na 100 000 ludno$ci — od
2,5 na 100 000 w Ksigstwie Liechtensteinu do 48,7 na
100 000 w Rumunii. Zapadalnos$¢ na gruzlice zmniej-
szyla si¢ w ciggu ostatnich 5 lat w wigkszo$ci krajow
UE/EOG. Na dane z roku 2020 i 2021 wptyw mogta
mie¢ pandemia COVID-19 powodujaca ograniczenia
dostepu do opieki zdrowotnej (2).

W wigkszosci krajow UE/EOG wspotczynniki za-
padalnosci na gruzlice byly mniejsze niz 10 na 100
000, co oznacza, ze kraje te sa w fazie poprzedzajacej
eliminacje¢ gruzlicy. Odsetek przypadkow z oporno-
$cig pratkow na leki pozostawal nieduzy, mimo przy-
bycia do wielu krajow zachodniej Europy uchodzcow
z ogarni¢tej wojng Ukrainy, gdzie MDR-TB jest cze-
stym zjawiskiem (2,3).

W 2022 roku w czternastu krajach UE/EOG imi-
granci z rejonow S$wiata, gdzie gruzlica jest rozpo-
wszechniona, stanowili ponad potowe ogotu chorych
na gruzlice (2).

W Polsce zasady i tryb zapobiegania oraz zwalcza-
nia zakazen i choréb zakaznych u ludzi okresla usta-
wa z dnia 5 grudnia 2008 roku (4). Zgodnie z ustawa,
osoby chore na gruzlice w okresie pratkowania oraz
osoby z uzasadnionym podejrzeniem o pratkowanie
podlegaja obowigzkowej hospitalizacji.

Osoby chore na gruzlice ptuc podlegaja obowigz-
kowemu leczeniu. Ustawa naktada na lekarzy i felcze-
row, ktorzy podejrzewaja lub rozpoznaja zakazenie,
chorobe zakazng lub zgon z powodu zakazenia lub
choroby zakaznej obowigzek zgloszenia tego faktu
wlasciwemu panstwowemu inspektorowi sanitarne-
mu w ciggu 24 godzin od momentu rozpoznania lub
powzigcia podejrzenia zakazenia, choroby zakaznej
lub zgonu z powodu zakazenia lub choroby zakazne;j.
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24 hours, to the competent state sanitary inspector.
All case report forms with data on the particular
case of tuberculosis are subsequently submitted to
the Institute of Tuberculosis and Lung Diseases. The
Institute that Chief Sanitary Inspectorate designated as
the body competent in tuberculosis keeps the National
Tuberculosis Register (Register).

The data of the register is material for health
policy in Poland and also are a valuable scientific
database, which has been maintained in the Institute of
Tuberculosis and Lung Diseases uninterruptedly and
comprehensively since 1957.

The Institute of Tuberculosis and Lung Diseases
provides data on tuberculosis in Poland to the European
Centre for Disease Prevention and Control and WHO,
which make aggregate reports from countries and
supervise supranational tuberculosis surveillance.

AIM OF THE STUDY

To assess the epidemiological situation of
tuberculosis in Poland in 2022 by comparison with
that in the countries of the European Union and
European Economic Area, taking into consideration
the following parameters:

— the TB incidence in several population groups (in
different age groups, in males and females),

— theparticipation of newly diagnosed and previously
treated cases among all TB cases,

— the proportion of extrapulmonary TB among all
TB cases,

— the participation of cases with bacteriological
confirmation among all TB cases,

— the proportion of pulmonary TB with positive
sputum bacterioscopy among pulmonary TB
cases,

— the burden of drug-resistant TB,

— TB cases of foreign origin,

— the extent of the TB/HIV co-infection,

— mortality from tuberculosis.

MATERIALS AND METHODS

The following TB data were analysed:

— data gathered in the National Tuberculosis Disease
Registry, obtained from the forms for reporting
tuberculosis (ZLK-2) regarding cases registered in
2022,

— anti-TB drug-susceptibility testing results (DST)
from laboratory registries,

— data on deaths from TB in 2022 (obtained from the
Central Statistical Office),

— data on subjects with HIV co-infection in whom
tuberculosis was the AIDS-defining disease (data
provided by the NIPH NIH — NRI),

Wszystkie formularze zgloszenia przypadku gruz-
licy w Polsce finalnie przekazywane sg do Instytutu
Gruzlicy i Chordb Ptuc. Placowka, na mocy decyzji
Glownego Inspektora Sanitarnego, jest krajowa spe-
cjalistyczng jednostka wiasciwa w zakresie gruzlicy
i prowadzi Krajowy Rejestr Zachorowan na Gruzlice
(Rejestr).

Rejestr stuzy celom biezacego nadzoru nad gruz-
lica, stanowi baz¢ naukowa do analiz sytuacji epide-
miologicznej gruzlicy w Polsce i zmian zachodzacych
W czasie.

Instytut Gruzlicy i Choréb Phuc przekazuje dane
o gruzlicy w Polsce do Europejskiego Centrum do
Spraw Zapobiegania i Kontroli Choréb oraz do Swia-
towej Organizacji Zdrowia, ktore publikujg raporty
zbiorcze 1 pordéwnania sytuacji epidemiologicznej
gruzlicy w poszczegdlnych krajach w wielu aspektach.

CEL PRACY

Celem pracy byta ocena sytuacji epidemiologicznej
gruzlicy w Polsce w 2022 roku uwzgledniajaca:

— zapadalno$¢ w grupach wieku i pftci,

— udziat wsrdd ogoétu przypadkow gruzlicy:

— mnowych zachorowan i wznow,

— gruzlicy ptuc i pozaptucne;j,

— gruzlicy z potwierdzeniem bakteriologicznym
i gruzlicy pluc z dodatnim wynikiem badania
bakterioskopowego plwociny,

— zachorowan wywolanych przez pratki oporne na
leki,

— zachorowan u cudzoziemcow,

— wspotwystepowanie gruzlicy i zakazenia HIV,

— umieralno$¢ z powodu gruzlicy

— poréwnanie sytuacji epidemiologicznej gruzlicy
w Polsce z sytuacja w krajach UE i EOG.

MATERIAL I METODY

Analizowano nast¢pujace zbiory danych dotyczace
gruzlicy:

— dane zgromadzone w Krajowym Rejestrze Zacho-
rowan na Gruzlicg, uzyskane z formularzy zgto-
szenia rozpoznania gruzlicy (ZLK-2), dotyczace
przypadkow zarejestrowanych w 2022 roku;

— wyniki lekowrazliwosci pratkow z rejestréow labo-
ratoryjnych;

— dane uzyskane przez Gtowny Urzad Statystyczny
o zgonach z powodu gruzlicy;

— dane NIZP PZH — PIB o liczbie przypadkow gruz-
licy jako choroby definiujacej AIDS u os6b zaka-
zonych HIV;

— raport: “European Centre for Disease Prevention
and Control, WHO Regional Office for Europe.
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— data from the report: European Centre for Disease
Prevention and Control, WHO Regional Office for
Europe. Tuberculosis surveillance and monitoring
in Europe 2024 — 2022 data.

RESULTS

In 2022, 4314 tuberculosis cases were registered,
which means 610 more tuberculosis cases than in
the previous year and 2936 fewer cases compared to
2013. The incidence rate of tuberculosis of all forms
in 2022 was 11.4 per 100,000, which was 17.5% higher
than in 2021 but lower than in 2019 before COVID-19
pandemic ( 13.9 per 100,000) and lower than in the
past (for example 39.4% lower than a decade earlier in
2013, when it was 18.8 per 100,000 population) (later
in the text, the denominator in rate is skipped) (Table
I) (5,6). Polish data on tuberculosis have a high level of
completeness (7).

Significant differences in incidence rates between
voivodeships, which have been observed for years,
also occurred in 2022. Nearly every year, the same
voivodeships are among those with the lowest or the
highest incidence rates. In 2022, the highest incidence
of tuberculosis was in the voivodeships: Slaskie —
16.1, Lubelskie — 14.4 and Dolnoslaskie — 14.2. In the
voivodeships Podlaskie — 5.9, Warminsko-Mazurskie
— 6.3 and Wielkopolskie — 6.6, the incidence rates
for tuberculosis of all forms were the lowest in the
country. In 2022, 15 voivodeships had an increase in
the incidence of tuberculosis compared to the previous
year. The greatest increase in incidence (72.4%)
compared to 2021 was found in voivodeship Lubuskie
(rate 10.1 vs. 5.8), Dolnoslaskie, by 46.4%, (rate 14.2

Tuberculosis surveillance and monitoring in Euro-

pe 2024 — 2022 data”.

Wspoétczynniki  zapadalnos$ci/umieralnosci  obli-
czono na 100 000 osob badanej populacji.

W tekscie nie podawano mianownika wspdlczyn-
nikow.

WYNIKI

W 2022 roku zarejestrowano 4314 zachorowan na
gruzlice, co oznacza 610 przypadkéw gruzlicy wie-
cej niz w roku poprzednim i 2936 przypadkow mniej
w porownaniu z rokiem 2013. Zapadalno$¢ na gruzlice
wszystkich postaci w 2022 roku wynosita 11,4 i byta
wigksza o 17,5% w pordéwnaniu z rokiem 2021, ale
mniejsza niz w roku 2019 przed pandemia COVID-19
(13,9) i w latach wcze$niejszych (mniejsza o 39,4%
w poroéwnaniu z rokiem 2013, czyli o dekade wcze-
$niej, w ktorym wynosita 18,8) (5,6) (Tabela I). Polskie
dane dotyczace gruzlicy sa kompletne (7).

Znaczne réznice wspolczynnikow zapadalnosci mie-
dzy wojewdodztwami, obserwowane od lat, wystapity
takze w roku 2022. Niemal kazdego roku te same woje-
wodztwa znajduja sie¢ wsréd wojewddztw o najmniejszej
lub najwigkszej zapadalnosci. W 2022 roku najwigksza
zapadalno$¢ na gruzlice zarejestrowano w wojewodz-
twach: §laskim — 16,1; lubelskim — 14,4 1 dolno$laskim
— 14,2. W wojewodztwach: podlaskim — 5,9; warmin-
sko-mazurskim — 6,3 i wielkopolskim — 6,6 wspdlczyn-
niki zapadalno$ci na gruzlice wszystkich postaci byty
najmniejsze w catym kraju. W 2022 roku w 15 woje-
wodztwach nastapit wzrost zapadalnosci na gruzlice
wszystkich postaci w porownaniu z rokiem poprzednim.
Najwigkszy wzrost (0 72,4%) zapadalnosci w poré6wna-
niu z rokiem 2021 stwierdzono w woj. lubuskim (10,1 vs.

Table I. Tuberculosis cases and tuberculosis notification rates by age groups. Poland 2012-2022. Rates per 100,000

population. Data from National TB Register.

Tabela I. Liczba przypadkow i zapadalno$é na gruzlice w Polsce w latach 2012-2022 w grupach wieku. Wspétczynniki na
100 000 ludnosci. Dane z Krajowego Rejestru Zachorowan na Gruzlice.

Year Numbers of cases in age groups Rates in age groups

Total 0-14 15-19 | 20-44 | 45-64 | 65+ Total 0-14 15-19 | 20-44 | 45-64 | 65+
2012 7542 95 166 1996 | 3404 1881 19.6 1.6 7.3 13.8 32.1 34.8
2013 7250 116 113 1903 3241 1877 18.8 2.0 5.2 13.2 30.8 337
2014 | 6698 70 86 1787 3001 1754 17.4 1.2 4.1 12.4 28.7 30.4
2015 6430 81 83 1752 2909 1605 16.7 1.4 4.1 12.2 28.1 26.9
2016 | 6444 103 76 1801 2853 1611 16.8 1.8 3.9 12.6 27.8 26.0
2017 5787 68 69 1604 | 2601 1445 15.1 1.2 3.6 11.3 25.6 22.6
2018 5487 52 60 1473 2494 1408 14.3 0.9 33 10.5 24.7 21.3
2019 5321 81 48 1434 | 2405 1353 13.9 1.4 2.6 10.4 239 19.8
2020 | 3388 39 49 941 1503 856 8.8 0.7 2.7 6.9 15.0 12.1
2021 3704 37 51 1199 1578 839 9.7 0.6 2.8 9.0 15.8 11.7
2022 4314 42 58 1372 1832 1010 11.4 0.7 32 10.5 18.5 13.9
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Table II. Tuberculosis cases and tuberculosis notification rates by voivodeships. Poland 2018-2022. Rates per 100,000
population. Data from National TB Register.

Tabela II. Liczba przypadkéw i zapadalnosé na gruzlice w Polsce wg wojewodztw w latach 2018-20212 Wspotczynniki na
100 000 Iudnosci. Dane z Krajowego Rejestru Zachorowan na Gruzlice.

Voivodeships Numbers Rates

2018 2019 | 2020 | 2021 2022 | 2018 2019 | 2020 | 2021 2022
Poland 5487 5321 3388 | 3704 4314 14.3 13.9 8.8 9.7 11.4
1. Dolnoslaskie 377 384 265 279 410 13.0 13.2 9.1 9.7 14.2
2. Kujawsko-Pomorskie 211 253 173 222 236 10.1 12.2 8.4 10.8 11.7
3. Lubelskie 497 423 280 249 293 234 20.0 13.3 11.9 14.4
4. Lubuskie 119 94 102 58 98 11.7 9.3 10.1 5.8 10.0
5. Loédzkie 406 429 241 246 317 16.4 17.4 9.8 10.1 13.3
6. Matopolskie 440 398 314 290 345 13.0 11.7 9.2 8.5 10.1
7. Mazowieckie 954 885 599 668 655 17.7 16.4 11.0 12.3 11.9
8. Opolskie 127 112 82 93 91 12.9 114 8.4 9.6 9.6
9. Podkarpackie 263 236 179 192 203 124 11.1 8.4 9.1 9.8
10. Podlaskie 86 114 65 63 68 7.3 9.7 5.5 54 5.9
11. Pomorskie 349 280 180 220 240 15.0 12.0 7.7 9.4 10.2
12. Slaskie 844 863 309 565 703 18.6 19.1 6.9 12.6 16.1
13. Swietokrzyskie 209 208 141 137 147 16.8 16.8 11.5 11.2 12.4
14. Warminsko-Mazurskie | 124 150 93 82 86 8.7 10.5 6.5 5.8 6.3
15. Wielkopolskie 279 281 217 199 232 8.0 8.0 6.2 5.7 6.6
16. Zachodniopomorskie 202 211 148 141 190 11.9 12.4 8.7 8.4 11.5

Table I11. Tuberculosis cases and tuberculosis notification rates by age and voivodeships. Poland 2022. Rates per 100,000
population. Data from National TB Register.

Tabela Ill. Liczba przypadkow i zapadalnos$¢ na gruzlice w Polsce w roku 2022 wg ptci, miejsca zamieszkania i wojewodztw.
Wspoétezynniki na 100 000 ludnosci. Dane z Krajowego Rejestru Zachorowan na Gruzlice.

Voivodeships Numbers Rates

total | 0-14 | 15-19 | 20-44 | 45-64 | 65+ | total | 0-14 | 15-19 |20-44 | 45-64 | 65+
Poland 4314 | 42 58 | 1372 | 1832 | 1010 | 114 | 0.7 32 | 105 | 185 | 139
1. Dolnoslaskie 410 4 7 134 | 185 80 142 | 09 56 | 13.1 | 249 | 13.8
2. Kujawsko-Pomorskie 236 9 1 71 108 47 1.7 | 29 1.0 104 | 20.1 | 12.2
3. Lubelskie 293 4 5 80 104 | 100 | 144 | 1.3 49 | 11.8 | 193 | 246
4. Lubuskie 98 - - 30 41 27 10.0 - - 9.0 157 | 143
5. Lodzkie 317 1 1 85 130 | 100 | 13.3 | 0.3 09 | 109 | 20.3 | 195
6. Matopolskie 345 1 2 102 | 140 | 100 | 10.1 | 0.2 1.2 83 | 16.2 | 16.5
7. Mazowieckie 655 8 10 211 | 282 | 144 | 119 | 09 3.8 | 10.8 | 20.6 | 14.1
8. Opolskie 91 - 2 31 39 19 9.6 - 4.8 9.8 | 146 | 10.1
9. Podkarpackie 203 - 2 53 98 50 9.8 - 1.9 7.3 179 | 133
10. Podlaskie 68 1 1 21 24 21 5.9 0.6 1.8 5.4 7.7 9.7
11. Pomorskie 240 9 5 89 102 35 102 | 23 43 | 106 | 173 | 83
12. Slaskie 703 3 10 235 | 313 142 | 16.1 | 0.5 5.1 16.2 | 26.3 | 16.0
13. Swictokrzyskie 147 - 3 34 65 45 124 - 5.4 88 | 203 | 17.8
14. Warminsko-Mazurskie | 86 - - 29 35 22 6.3 - - 6.2 9.4 8.7
15. Wielkopolskie 232 1 4 91 99 37 6.6 0.2 2.3 7.4 11.1 5.9
16. Zachodniopomorskie 190 1 5 76 67 41 1.5 | 04 6.5 137 | 152 | 12.3
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vs. 9.7), Zachodniopomorskie, by 36.9%, (rate 11.5 vs.
8.4) (Table 11, III).

There were 3787 new tuberculosis cases in 2022
(rate 10.0) and they accounted for 87.8% of the total
incidence. New cases represent patients who had never
been treated for tuberculosis before, or if they had been
taking anti-tuberculosis drugs for less than a month.
Previously treated cases at number 527 (rate 1.4) made
up 12.2% of all reported cases.

The most common form of tuberculosis was
pulmonary tuberculosis, which accounted for 96.2% of
all cases in 2022. There were 4148 cases of pulmonary
tuberculosisregistered (rate 11.0). In 23 cases, pulmonary
tuberculosis occurred together with extrapulmonary
tuberculosis. Patients with coexisting tuberculosis lesion
in the lungs and in other organs shall be registered as
pulmonary tuberculosis cases. The most common form
of pulmonary tuberculosis was infiltrative tuberculosis
(95.8% of cases). Miliary TB was diagnosed in 0.3% of
all cases. Fibrous-cavernous tuberculosis and caseous
pneumonia were found in one case each.

In 2022, patients with  extrapulmonary
tuberculosis only, 166 cases (rate 0.4), comprised
3.8% of the total cases. The most common form of
extrapulmonary tuberculosis, it has been so for years,
was tuberculous pleuritis (57 cases, 34.3% of all cases
with extrapulmonary location). In second place was
tuberculosis of peripheral lymph nodes, 27 patients,
followed by tuberculosis of bones and joints, 24 patients,
including four cases of tuberculosis of the spine, and
tuberculosis of genitourinary organs, 14 patients. Three
people, there were no children under 14 among them but
there was one person between the ages of 15 and 19, got
tuberculous meningitis. In Poland, the extrapulmonary
TB rate has been relatively low for years.

In 2022, 3488 patients, including 3396 cases of
pulmonary tuberculosis, had tuberculosis confirmed
by positive culture of respiratory tract specimen or
positive bacterioscopy and molecular test positive at the
same time. The incidence of all forms of tuberculosis
confirmed bacteriologically was 9.2; the incidence of
pulmonary tuberculosis confirmed definitively was 9.0
(Table 1V). Patients with bacteriological confirmation
represented 80.9% of the total TB patients. Among
pulmonary tuberculosis patients, the percentage was
81.9%. In the entire group of 166 extrapulmonary
tuberculosis patients, the diagnosis was confirmed
bacteriologically in 92 cases (55.4%).

The highest incidence rates of bacteriologically
confirmed pulmonary tuberculosis in the country were
found in voivodeship Dolno$laskie — 13.0, Slaskie — 12.2
and Lubelskie — 10.0. The incidence of bacteriologically
confirmed pulmonary tuberculosis was the lowest in
Warminsko-Mazurskie voivodeship — rate 5.3 and
Podlaskie — rate 5.5.
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5,8), dolnoslaskim, o 46,4%, (14,2 vs. 9,7), zachodniopo-
morskim, 0 36,9%, (11,5 vs. 8,4) (Tabela II, III).

Nowych przypadkow bylo w 2022 roku 3787
(wspotczynnik 10,0) 1 stanowity one 87,8% ogdtu za-
chorowan. Nowe przypadki oznaczaja chorych, kto-
rzy nigdy wczesniej nie byli leczeni na gruzlice lub
jesli przyjmowali leki przeciwpratkowe, to krocej niz
miesigc. Kolejne zachorowania w liczbie 527 (wspot-
czynnik 1,4) stanowity 12,2% wszystkich zgtoszonych
przypadkow.

Najczestsza postacig gruzlicy byta gruzlica phuc,
ktora stanowita w 2022 roku 96,2% wszystkich za-
chorowan. Zarejestrowano 4148 przypadkoéw gruzlicy
ptuc (wspotczynnik 11,0). W 23 przypadkach gruzlica
ptuc wystegpowata razem z gruzlica pozaptucng. Cho-
rzy z jednoczesnym procesem gruzliczym w ptucach
1 w innych narzadach sg rejestrowani jako przypadki
gruzlicy ptuc. Najczestszg postacia gruzlicy ptuc byta
gruzlica naciekowa (95,8% przypadkow). Prosowke
gruzlicza rozpoznano u 0,3% wszystkich przypadkow.
Gruzlicg wioknisto-jamistg 1 serowate zapalenie ptuc
stwierdzono po jednym przypadku.

Chorzy tylko na gruzlice pozaptucng — 166 przy-
padkow (wspotczynnik 0,4), stanowili 3,8% ogdtu
chorych zarejestrowanych w 2022 roku. Najczestsza
postaciag gruzlicy pozaptucnej byto, jak od wielu lat,
gruzlicze zapalenie optucnej (57 zachorowan, 34,3%
wszystkich przypadkéw o lokalizacji pozaptucne;j).
Na drugim miejscu byta gruzlica obwodowych we-
ztow chtonnych — 27 chorych, kolejno gruzlica kosci
1 stawow — 24 chorych, w tym 4 przypadki gruzlicy
kregostupa, gruzlica narzadéw moczowo-ptciowych
— 14 chorych. Trzy osoby, nie bylo wérdd nich dzieci
do lat 14, ale byla jedna osoba w wieku od 15 do 19
lat, zachorowaty na gruzlicze zapalenie opon mdzgo-
wo-rdzeniowych. Gruzlica pozaptucna stanowi od lat
nieduzy odsetek ogotu zachorowan w Polsce.

W 2022 roku u 3488 chorych, w tym w 3396 przy-
padkach gruzlicy ptuc, gruzlica zostata potwierdzona
dodatnim wynikiem posiewu. Zapadalno$¢ na wszyst-
kie postaci gruzlicy potwierdzonej bakteriologicznie
wynosita 9,2; zapadalno$¢ na gruzlice ptuc potwier-
dzonag definitywnie 9,0 (Tabela IV). Chorzy z potwier-
dzeniem bakteriologicznym stanowili 80,9% ogotu
chorych. Wsrod chorych na gruzlice ptuc odsetek ten
wynosit 81,9%. W calej grupie 166 chorych na gruzli-
c¢ pozaptucng rozpoznanie potwierdzono bakteriolo-
gicznie u 92 osdb (55,4%).

Najwicksze w kraju wspolczynniki zapadalno-
$ci na gruzlice ptuc potwierdzong bakteriologicznie
stwierdzono w wojewddztwie dolnoslaskim — 13,0,
Slaskim — 12,2 i lubelskim — 10,0. W wojewodz-
twach warminsko-mazurskim i podlaskim, w ktérych
wspotczynniki zapadalnosci wynosily odpowiednio
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Table I'V. Culture confirmed pulmonary tuberculosis cases and notification rates by age groups. Poland 2022.
Rates per 100,000 population. Data from National TB Register.
Tabela IV. Gruzlica ptuc potwierdzona bakteriologicznie w Polsce w roku 2022: liczba przypadkow i zapadalno$¢ wg grup

wieku. Wspotczynniki na 100 000 ludnosci.

Vear Numbers of cases in age groups Rates per 100,000 population

Total 0-14 15-19 | 20-44 | 45-64 | 65+ Total 0-14 15-19 | 20-44 | 45-64 | 65+
2012 | 4870 17 87 1458 2246 1062 12.6 0.3 3.8 10.1 21.2 19.7
2013 4663 13 56 1389 2133 1072 12.1 0.2 2.6 9.6 20.2 19.2
2014 | 4603 14 58 1356 | 2073 1102 12.0 0.2 2.8 9.4 19.8 19.1
2015 4472 12 41 1333 2082 1004 11.6 0.2 2.0 9.3 20.1 16.8
2016 4475 10 45 1387 | 2039 994 11.6 0.2 2.3 9.7 19.9 16.1
2017 | 4057 10 47 1221 1883 896 10.6 0.2 2.5 8.6 18.5 14.0
2018 3935 14 52 1158 1852 859 10.2 0.2 2.8 8.3 18.3 13.0
2019 3926 21 34 1149 1853 869 10.2 0.4 1.9 8.3 18.4 12.7
2020 | 2573 7 30 779 1181 576 6.7 0.1 1.7 5.7 11.8 8.2
2021 2970 8 37 1012 1296 617 7.8 0.1 2.1 7.6 13.0 8.6
2022 | 3396 12 38 1147 1498 701 9.0 0.2 2.1 8.8 15.2 9.7

Highly infectious pulmonary tuberculosis patients,
in whom mycobacteria were also found on sputum
bacterioscopy, accounted for 54.2% of all pulmonary
tuberculosis patients and 66.2% of pulmonary
tuberculosis patients with bacteriological confirmation.
There were 2249 such cases registered (rate 5.9). The
highest incidence of pulmonary tuberculosis with
positive bacterioscopy was recorded in Dolnoslgskie
voivodeship, rate 9.9, and Slqskie, rate 8.1, the lowest in
Podlaskie, rate 3.2.

In 2022, as in previous years, there were noticeable
differences between voivodeships regarding the
percentage of bacteriologically confirmed pulmonary
tuberculosis cases, from 61.4% in L.odzkie to 94.5% in
Dolnoslaskie (Table V).

The highest percentage of patients with positive
bacterioscopy among all pulmonary tuberculosis
patients was in voivodeship Warminsko-Mazurskie —
79.0% and the lowest in L.odzkie — 34.4%.

In 2022, MDR-TB was diagnosed in 98 patients
(including six cases of extrapulmonary tuberculosis);
63 of them were foreigners. Twelve MDR-TB patients
showed pre-XDR resistance, one person XDR-TB. MDR-
TB cases accounted for 2.8% of all bacteriologically
confirmed TB cases and 3.1% of cases with known drug
susceptibility results (known in 91.2% of patients with
positive cultures). Resistance to isoniazid alone was
detected in 92 patients (2.9% of cases with known drug
susceptibility results).

In 2022, the average age of patients of Polish
nationality was 52.9 years. TB incidence rates increased
in subsequent age groups, but only up to ages 45-64, and
ranged from 0.7 in children up to age 14 to 18.5 in those
aged 45 to 64. In those aged 65 and older, the incidence
rate was 13.9. Until 2014, this was the group with the

5,3 1 5,5 zapadalno$¢ na gruzlice ptuc potwierdzong
w posiewach byta najmniejsza w Polsce.

Chorzy na gruzlice ptuc o duzej zakaznosci, u kto-
rych pratki stwierdzono takze w bakterioskopii plwo-
ciny, stanowili 54,2% wszystkich chorych na gruzlice
ptuc i 66,2% chorych na gruzlice pluc z potwierdze-
niem bakteriologicznym. Zarejestrowano 2249 takich
przypadkow (wspotczynnik 5,9). Najwickszg zapadal-
no$¢ na gruzlice ptuc z dodatnim wynikiem bakterio-
skopii odnotowano w woj. dolnoslaskim — wspdlczyn-
nik 9,9 i $laskim — wspotczynnik 8,1; najnizsza w woj.
podlaskim — wspotczynnik 3,2.

Uwidocznity sig, jak w latach poprzednich, réznice
miedzy wojewodztwami odnosnie odsetka zachoro-
wan na gruzlicg phuc potwierdzong bakteriologicznie:
od 61,4% w woj. t6dzkim do 94,5% w woj. dolnosla-
skim (Tabela V).

Najwiekszy odsetek chorych z dodatnim wyni-
kiem bakterioskopii wsrod ogotu chorych na gruzlice
ptuc byt w woj. warminsko-mazurskim — 79,0% a naj-
mniejszy w woj. todzkim — 34,4%.

W 2022 roku MDR-TB rozpoznano u 98 chorych
(w tym 6 przypadkow gruzlicy pozaptucnej); 63
z nich bylo cudzoziemcami. U dwunastu chorych na
MDR-TB wykazano opornosc¢ typu pre-XDR, u jedne-
go chorego XDR-TB. Przypadki MDR-TB stanowity
2,8% wszystkich zachorowan na gruzlice potwierdzo-
ng bakteriologicznie oraz 3,1% zachorowan ze znany-
mi wynikami lekowrazliwos$ci (znane u 91,2% chorych
z dodatnimi wynikami posiewow). Opornos¢ na sam
izoniazyd wykryto u 92 chorych (2,9% przypadkoéw
ze znanymi wynikami lekowrazliwosci).

W 2022 roku $redni wiek chorych narodowosci
polskiej wynosit 52,9 lat. Wspotczynniki zapadalno$ci
na gruzlicg wzrastaly w kolejnych grupach wieku, ale
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Table V. Rank-list of voivodeships by percentage of culture confirmed pulmonary tuberculosis cases in total notified

pulmonary cases in Poland in 2022.

Tabela V. Ranking wojewddztw wg odsetka przypadkéw gruzlicy ptuc potwierdzonej bakteriologicznie wsrod ogotu

zachorowan na gruzlice ptuc w Polsce w 2022 roku.

Voivodeships % Rank-list %
Poland 81.9% Poland 81.9%
1. Dolnoslaskie 94.5% 1. Dolnoslaskie 94.5%
2. Kujawsko-Pomorskie 90.5% 2. Podlaskie 94.0%
3. Lubelskie 71.2% 3. Wielkopolskie 93.7%
4. Lubuskie 76.3% 4. Opolskie 91.1%
5. Lodzkie 61.4% 5. Kujawsko-Pomorskie 90.5%
6. Malopolskie 87.3% 6. Zachodniopomorskie 89.1%
7. Mazowieckie 80.2% 7. Warminsko-Mazurskie 88.9%
8. Opolskie 91.1% 8. Matopolskie 87.3%
9. Podkarpackie 80.1% 9. Pomorskie 83.8%
10. Podlaskie 94.0% 10. Mazowieckie 80.2%
11. Pomorskie 83.8% 11. Podkarpackie 80.1%
12. Slaskie 77.3% 12. Slaskie 77.3%
13. Swigtokrzyskie 76.2% 13. Lubuskie 76.3%
14. Warminsko-Mazurskie 88.9% 14. Swictokrzyskie 76.2%
15. Wielkopolskie 93.7% 15. Lubelskie 71.2%
16. Zachodniopomorskie 89.1% 16. Lodzkie 61.4%

highest incidence of tuberculosis. Those aged 45 to
64 accounted for the largest percentage of TB patients
(42.5%). In addition, those aged 45 to 64 years have
the highest incidence of bacteriologically confirmed
pulmonary tuberculosis (Table I, III, IV). People in this
age group also have the highest incidence of pulmonary
tuberculosis with positive sputum bacterioscopy results.

Forty-two cases of tuberculosis in children up to
14 years of age were reported, which was 1% of all
cases. Pulmonary tuberculosis was detected in 35
children, and extrapulmonary tuberculosis in seven.
Bacteriological confirmation was obtained in 15
pediatric cases, i.e. in 35.7% of cases in this age group,
including 12 children with pulmonary tuberculosis
(Table I, III, IV). Two children also had positive
sputum bacterioscopy results. In 2022, higher numbers
of pediatric cases than in the previous year was
reported in seven voivodeships: Kujawsko-Pomorskie
(9 vs. 2), Pomorskie (9 vs. 3), Lubelskie (4 vs. 0),
Dolnoslgskie (4 vs. 2) and Lodzkie, Wielkopolskie,
Zachodniopomorskie (I vs. 0). In five voivodeships:
Lubuskie, Opolskie, Podkarpackie, Swigtokrzyskie
and Warminsko-Mazurskie, no TB case was detected
in this age group. The highest incidence rates of
tuberculosis in children were found in the voivodeships
Kujawsko-Pomorskie — 2.9, Pomorskie — 2.3 and
Lubelskie — 1.3 (Table VI).

In 2022, 58 cases of tuberculosis were registered
among adolescents aged 15 to 19 years, rate 3.2. Most
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tylko do wieku 45-64 lata i wynosity od 0,7 u dzieci
w wieku do 14 lat do 18,5 u 0s6b w wieku od 45 do 64
lat. U oséb w wieku 65 lat i starszych wspodtczynnik
zapadalno$ci wynosit 13,9. Do 2014 roku byla to grupa
o najwigkszej zapadalnosci na gruzlicg. Osoby w wie-
ku od 45 do 64 lat stanowity najwickszy odsetek wsrod
chorych na gruzlice (42,5%). U 0séb w wieku od 45 do
64 lat stwierdza si¢ takze najwicksza zapadalnos¢ na
gruzlice ptuc potwierdzong bakteriologicznie (Tabela
I, IIL, IV). W tej grupie wieku najwieksza jest ponadto
zapadalnos$¢ na gruzlicg ptuc z dodatnimi wynikami
bakterioskopii plwociny.

Zgloszono 42 przypadki gruzlicy u dzieci w wie-
ku do 14 lat, ktore stanowity 1,0% ogotu zachorowan.
U 35 dzieci wykryto gruzlice ptuc, u siedmiorga gruz-
lice pozaptucna. Potwierdzenie bakteriologiczne uzy-
skano w 15 przypadkach dziecigcych, tzn. w 35,7%
zachorowan w tej grupie wieku, w tym u 12 dzieci
chorych na gruzlice ptuc (Tabela I, 111, IV). U dwojga
dzieci dodatni byt takze wynik bakterioskopii plwo-
ciny. W 2022 roku wigksza niz w roku poprzednim
liczbe przypadkéw pediatrycznych odnotowano w 7
wojewodztwach: kujawsko-pomorskim (9 vs. 2), po-
morskim (9 vs. 3), lubelskim (4 vs. 0), dolnoslaskim (4
vs. 2) 1t6dzkim, wielkopolskim oraz zachodniopomor-
skim (1 vs. 0). W pieciu wojewddztwach: lubuskim,
opolskim, podkarpackim, §wigtokrzyskim i warmin-
sko-mazurskim nie wykryto zadnego zachorowania
w tej grupie wieku. Najwigksze wspotczynniki za-
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Table VI. Tuberculosis cases and tuberculosis notification rates in children (0-14 years old) by voivodeships.

Poland 2018-2022. Rates per 100,000 population.

Tabela V1. Zapadalnos$¢ na gruzlice wszystkich postaci wsrdd dzieci (0-14 lat) w Polsce wg wojewddztw w latach 2018-

2022. Wspodlezynniki na 100 000 ludnosci.

Voivodeships Numbers Rates
2018 2019 | 2020 | 2021 2022 | 2018 2019 | 2020 | 2021 2022
Poland 52 81 39 37 42 0.9 1.4 0.7 0.6 0.7
1. Dolno$laskie 2 8 2 2 4 0.5 1.9 0.5 0.5 0.9
2. Kujawsko-Pomorskie 1 10 1 2 9 0.3 32 0.3 0.6 2.9
3. Lubelskie 3 2 1 - 4 1.0 0.6 0.3 - 1.3
4. Lubuskie 1 1 - - - 0.6 0.6 - - -
5. Lodzkie 2 3 1 - 1 0.6 0.9 0.3 - 0.3
6. Malopolskie 5 4 - 5 1 0.9 0.7 - 0.9 0.2
7. Mazowieckie 18 30 16 17 8 2.1 34 1.8 1.9 0.9
8. Opolskie - 3 - 1 - - 2.3 - 0.8 -
9. Podkarpackie 5 2 2 2 - 1.6 0.6 0.6 0.6 -
10. Podlaskie 2 2 6 1 1 1.2 1.2 3.5 0.6 0.6
11. Pomorskie 1 4 4 3 9 0.3 1.0 1.0 0.8 2.3
12. Slgskie 6 3 1 4 3 0.9 0.5 0.2 0.6 0.5
13. Swigtokrzyskie - 2 3 - - - 1.2 1.8 - -
14. Warminsko-Mazurskie 1 2 - - - 0.5 0.9 - - -
15. Wielkopolskie 4 3 1 - 1 0.7 0.5 0.2 - 0.2
16. Zachodniopomorskie 1 2 1 - 1 0.4 0.8 0.4 - 0.4

of the patients aged 15 to 19 years had pulmonary
tuberculosis (87.9%). Bacteriological confirmation of
tuberculosis was obtained in 43 adolescents between the
ages of 15 and 19, that is, 74.1% of this group of patients,
including 38 cases of pulmonary tuberculosis (Table I,
III, IV). Sputum bacterioscopy was also positive in 26
patients between the ages of 15 and 19.

The highest numbers of tuberculosis patients aged
15 to 19 years was registered in the Mazowieckie and
Slaskie voivodeships — 10 cases in each voivodeship.
The highest incidence of tuberculosis in this age
group was found in the Zachodniopomorskie (rate
6.5), Dolnoslaskie (rate 5.6) and Swictokrzyskie (rate
5.4) voivodeships. In two voivodeships (Lubuskie
and Warminsko-Mazurskie), there were no cases
of tuberculosis in people aged 15 to 19 (Table VII).
The highest incidence of bacteriologically-confirmed
pulmonary tuberculosis in adolescents was reported
in the Opolskie — rate 4.8, Slaskie — rate 4.1 and
Dolnoslgskie — rate 4.0, voivodeships. The highest (rate
3.9) incidence of pulmonary tuberculosis with positive
sputum bacterioscopy was found in adolescents aged
15 to 19 in the Zachodniopomorskie voivodeship (3
persons).

In 2022, the incidence of tuberculosis among men
was three times that of women. Substantial differences
in TB incidence between men and women have been
observed in Poland as a permanent phenomenon.

padalnosci na gruzlice u dzieci stwierdzono w woje-
wodztwach: kujawsko-pomorskim — 2,9; pomorskim
—2,3 1 lubelskim — 1,3 (Tabela VI).

W 2022 roku zarejestrowano 58 zachorowan na
gruzlice wsroéd mlodziezy w wieku od 15 do 19 lat,
wspotczynnik 3,2. Wigkszos$¢ chorych w wieku od 15
do 19 lat miata gruzlicg ptuc (87,9%). Potwierdzenie
bakteriologiczne gruzlicy uzyskano u 43 nastolatkow
w wieku od 15 do 19 lat, czyli u 74,1% tej grupy cho-
rych, w tym w 38 przypadkach gruzlicy ptuc (Tabela
I, IIL, IV). U 26 0séb w wieku od 15 do 19 lat, chorych
na gruzlice ptuc, dodatni byt takze wynik bakterio-
skopii plwociny.

Najwiekszg liczbe chorych na gruzlice w wieku
od 15 do 19 lat zarejestrowano w woj. mazowieckim
i $laskim — po 10 przypadkéw w kazdym z tych woje-
wodztw. Najwickszg zapadalnos¢ na gruzlice u osob
w tym wieku stwierdzono w woj. zachodniopomor-
skim (6,5), dolnoslaskim (5,6) 1 swigtokrzyskim (5,4).
W dwoch wojewodztwach (lubuskie i warminsko-ma-
zurskie) nie byto przypadkéw gruzlicy u osob w wie-
ku od 15 do 19 lat (Tabela VII). Najwickszg zapadal-
no$¢ na gruzlice ptuc potwierdzong bakteriologicznie
u miodziezy w wieku od 15 do 19 lat odnotowano
w wojewddztwach: opolskim — 4,8, Slaskim — 4,1
i dolnoslaskim — 4,0. Najwigksza (3,9) zapadalnos¢
na gruzlice ptuc z dodatnim wynikiem bakterioskopii
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Table VII. Tuberculosis cases and tuberculosis notification rates in adolescents (15-19 years old) by voivodeships. Poland

2017-2022. Rates per 100,000.

Tabela VII. Zapadalno$¢ na gruzlice wszystkich postaci wsréd mtodziezy (15-19 lat) w Polsce wg wojewodztw w latach

2017- 2022. Wspotczynniki na 100 000.

Voivodeships Numbers Rates
2018 2019 | 2020 | 2021 2022 | 2018 2019 | 2020 | 2021 2022

Poland 60 48 49 51 58 33 2.6 2.7 2.8 3.2
1. Dolnoslaskie 2 4 7 5 7 1.6 32 5.6 4.0 5.6
2. Kujawsko-Pomorskie 6 4 - 5 1 5.8 39 - 5.0 1.0
3. Lubelskie 7 8 7 6 5 6.5 7.6 6.8 5.9 49
4. Lubuskie - 1 1 1 - - 2.1 2.1 2.1 -

5. Lodzkie 3 2 3 4 1 2.7 1.8 27 3.7 0.9
6. Matopolskie 6 2 - 3 2 34 1.2 - 1.8 1.2
7. Mazowieckie 7 10 5 7 10 2.8 4.0 2.0 2.7 3.8
8. Opolskie 1 1 2 - 2 2.2 2.3 4.7 - 4.8
9. Podkarpackie 5 2 - 1 2 44 1.8 - 0.9 1.9
10. Podlaskie - 3 2 2 1 - 53 3.6 3.6 1.8
11. Pomorskie 3 4 10 2 5 2.6 3.5 8.7 1.7 43
12. Slaskie 9 2 2 6 10 4.5 1.0 1.0 3.1 5.1
13. Swietokrzyskie 2 1 2 - 3 33 1.7 35 - 54
14. Warminsko-Mazurskie 2 - - - - 2.7 - - - -

15. Wielkopolskie 6 3 9 4 3.5 1.8 29 5.2 2.3
16. Zachodniopomorskie 1 1 - 5 1.2 1.3 3.8 - 6.5

There were 3182 registered cases in men —rate 17.4 and
1132 in women — rate 5.8. TB cases in men accounted
for 73.8% of all patients. The highest incidence of
tuberculosis in men was found in Slaskie voivodeship,
rate 24.8; the lowest in Warminsko-Mazurskie, rate
9.3; in women, the largest incidence rates differences
were in voivodeships Slaskie and Podlaskie, 8.1 vs. 2.5
(Table VIII, IX). The incidence rate of bacteriologically
confirmed pulmonary tuberculosis was 14.0 in men;
4.2 in women.

In 2022, once again, the incidence of tuberculosis
among urban residents was higher than in rural areas —
rate 12.3 vs. 10.1. 2780 cases were registered in urban and
1534 in rural regions. Until 2010, the epidemiological
situation of tuberculosis in Poland was worse in rural
than in urban areas. Currently, a higher incidence than
in urban areas persists in older rural residents.

Among all 4314 TB patients registered in 2022, 295
were of foreign origin (132 in 2021). The largest group,
199 people, were newcomers from Ukraine; the second
largest, by far, were Georgians (13) and the Hindu (9).
Foreign nationals diagnosed with tuberculosis came to
Poland from 37 countries around the world. TB cases in
foreigners accounted for 6.8% of all cases.

In 2022, according to NIPH NIH — NRI data,
tuberculosis was AIDS-indicative disease in 13 patients
with HIV co-infection. In Poland, testing of tuberculosis
patients for HIV infection is not mandatory, depends
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plwociny stwierdzono w tej grupie wieku w woj. za-
chodniopomorskim (3 osoby).

W 2022 roku zapadalnos$¢ na gruzlice wsrod mez-
czyzn byla trzykrotnie wigksza niz u kobiet. Roz-
nice zapadalno$ci migdzy mezczyznami i kobieta-
mi sg w Polsce statym zjawiskiem. Zarejestrowano
3182 zachorowania me¢zczyzn — wspdlczynnik 17,4
1 1132 kobiet — wspotczynnik 5,8. Przypadki gruzli-
cy u me¢zcezyzn stanowity 73,8% ogodtu zachorowan.
Najwigkszg zapadalno$¢ na gruzlice u me¢zczyzn
stwierdzono w woj. $laskim — wspotczynnik 24.8;
najmniejsza w woj. warminsko-mazurskim — wspot-
czynnik 9,3; u kobiet najwicksze roznice zapadalno-
sci dotyczyty woj. slaskiego i podlaskiego: 8,1 vs. 2,5
(Tabela VIII, 1X)). Zapadalno$¢ na gruzlice ptuc po-
twierdzong bakteriologicznie wynosita u m¢zczyzn
14,0; u kobiet — 4,2.

W 2022 roku po raz kolejny zapadalno$¢ na gruz-
lice wérdd mieszkancow miast byta wigksza niz na
wsi — 12,3 vs. 10,1. Zarejestrowano 2780 zachorowan
w miastach i 1534 w regionach wiejskich. Do 2010
roku sytuacja epidemiologiczna gruzlicy w Polsce
byta gorsza na wsi niz w miescie. Obecnie wigksza
niz w miescie zapadalno$¢ utrzymuje si¢ u starszych
mieszkancow wsi.

Wsrdd 4 314 chorych na gruzlice zarejestrowanych
w 2022 roku bylo 295 cudzoziemcéw (w 2021 roku
132). Najwicksza grupe — 199 os6b — stanowili przy-
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Table VIII. Rank-list of voivodeships by tuberculosis notification rates and sex — males. Poland 2022. Rates per 100,000

population.

Tabela VIII. Ranking wojewddztw wg zapadalno$ci na gruzlicg wszystkich postaci wg ptci — mezczyzni w Polsce w roku

2022. Wspoélezynniki na 100 000 ludnosci.

Voivodeships Rates Rank-list Rates
Poland 17.4 Poland 17.4
1. Dolnoslaskie 22.1 1. Warminsko-Mazurskie 9.3
2. Kujawsko-Pomorskie 17.4 2. Podlaskie 9.5
3. Lubelskie 22.2 3. Wielkopolskie 10.2
4. Lubuskie 14.3 4. Lubuskie 14.3
5. Loédzkie 204 5. Pomorskie 14.6
6. Malopolskie 15.9 6. Opolskie 14.7
7. Mazowieckie 18.2 7. Podkarpackie 15.6
8. Opolskie 14.7 8. Malopolskie 15.9
9. Podkarpackie 15.6 9. Kujawsko-Pomorskie 17.4
10. Podlaskie 9.5 10. Zachodniopomorskie 17.4
11. Pomorskie 14.6 11. Swigtokrzyskie 17.9
12. Slaskie 24.8 12. Mazowieckie 18.2
13. Swigtokrzyskie 17.9 13. Lodzkie 20.4
14. Warminsko-Mazurskie 9.3 14. Dolnoslaskie 22.1
15. Wielkopolskie 10.2 15. Lubelskie 22.2
16. Zachodniopomorskie 17.4 16. Slaskie 248

Table IX. Rank-list of voivodeships by tuberculosis notification rates and sex — females. Poland 2022. Rates per 100,000

population.

Tabela IX. Ranking wojewodztw wg zapadalno$ci na gruzlicg wszystkich postaci wg ptci — kobiety w Polsce w roku 2022.

Wspotczynniki na 100 000 ludnosci.

Voivodeships Rates Rank-list Rates
Poland 5.8 Poland 5.8
1. Dolnoslaskie 6.9 1. Podlaskie 2.5
2. Kujawsko-Pomorskie 6.5 2. Wielkopolskie 33
3. Lubelskie 7.2 3. Warminsko-Mazurskie 34
4. Lubuskie 59 4. Podkarpackie 4.1
5. Lodzkie 6.8 5. Matopolskie 4.5
6. Matopolskie 4.5 6. Opolskie 4.9
7. Mazowieckie 6.1 7. Lubuskie 59
8. Opolskie 4.9 8. Pomorskie 6.0
9. Podkarpackie 4.1 9. Zachodniopomorskie 6.0
10. Podlaskie 2.5 10. Mazowieckie 6.1
11. Pomorskie 6.0 11. Kujawsko-Pomorskie 6.5
12. Slaskie 8.1 12. Lodzkie 6.8
13. Swigtokrzyskie 7.3 13. Dolnoslaskie 6.9
14. Warminsko-Mazurskie 3.4 14. Lubelskie 7.2
15. Wielkopolskie 33 15. Swietokrzyskie 7.3
16. Zachodniopomorskie 6.0 16. Slaskie 8.1

on the doctor’s decision in each case. Data on HIV co-

infection in individual TB cases are not reportable.
Among TB patients registered in 2022, 124 were

reported from prisons (incidence of 171.0 per 100,000

inmates).

bysze z Ukrainy; druga co do liczebnosci, zdecydowa-
nie mniejszg, Gruzini (13) i Hindusi (9). Cudzoziemcy,
u ktoérych rozpoznano gruzliceg, przybyli do Polski z 37
krajow $wiata. Przypadki gruzlicy u cudzoziemcow
stanowity 6,8% wszystkich zachorowan.
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In 2022, tuberculosis was the cause of death for
472 persons. The mortality rate was 1.2 per 100,000
population. The main cause of death from tuberculosis,
as in previous years, was pulmonary tuberculosis,
with 461 patients dying of this disease. Deaths from
tuberculosis accounted for 0.1% of all deaths in 2022
in Poland and 18.7% of deaths from all infectious and
parasitic diseases. The highest numbers of people who
died from tuberculosis were in the 45 to 64 age group,
233; the mortality rate in people of this age was 2.4,
higher than in other age groups. From the mid-1950s
until 2020, the highest TB mortality rates were found
in persons > 65 years old; for the past two years, the
highest mortality rates have been in persons 45 to 64
years old. No death from TB in child was recorded,
as in the last 6 years. For the first time since 2015,
a TB death was registered in a teenager. In 2022, the
number of men who died of tuberculosis in Poland
(389) was 4.7 times higher than that of women (83);
mortality rates were 2.1 and 0.4, respectively. In 2022,
the country’s highest mortality rates from tuberculosis
of all forms were registered in the Slaskie voivodeship,
2.0 (89 deaths) and the voivodeships Lubelskie and
Dolnoslaskie, 1.6 (33 and 47 deaths), while the lowest
rates were registered in the voivodeships Opolskie and
Podlaskie, 0.6 (6 and 7 deaths) and the Wielkopolskie
voivodeship, 0.7 (26 deaths).

DISCUSSION

In 2022, a total of 36 179 TB cases were reported
in the European Union and European Economic
Area countries, with an incidence of 8.0 per 100,000
population (in 2021 7,8 per 100,00), ranging from 2.5
per 100,000 in Liechtenstein (1 case) to 48.7 per 100,000
in Romania (9270 cases). A similarly low incidence to
that in Liechtenstein was found in Slovakia (2.9 per
100,000). TB incidence has decreased over the past 5
years in most EU/EEA countries. The 2020 and 2021
data may have been influenced by the COVID-19
pandemic and the resulting reductions in access to
healthcare in many countries (2).

The majority of patients, 74.9 %, were treated
for TB for the first time, 13.2 % were those already
treated in the past, and in 11.9 % the status of previous
treatment was unknown. In nine countries, including
Poland, the proportion of retreated patients was 10 %
or more, most notably in Spain (30.2 %) (2).

The incidence of tuberculosis in men was twice
that of women, with the highest male prevalence found
in those between 45 and 64 years of age.

The majority (66.2%) of TB patients in EU/EEA
countries were aged between 25 and 64 years. The
highest incidence was found in the age group 25 to 44
years (9.5 per 100,000).
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Gruzlica, wedtug danych NIZP PZH — PIB, byta
w 2022 roku chorobg wskaznikowa u 13 chorych na
HIV/AIDS. W Polsce nie bada si¢ rutynowo statusu
HIV u chorych na gruzlicg. Dane dotyczace wspotwy-
stepowania zakazenia HIV w poszczegélnych przy-
padkach gruzlicy nie sg raportowane.

Wsérod chorych na gruzlice zarejestrowanych
w 2022 roku odnotowano 124 osoby, ktore przebywa-
ty w aresztach $ledczych i zaktadach karnych (zapa-
dalno$¢ 171,0 na 100 000 osadzonych).

W 2022 roku gruzlica byta przyczyng zgonu
472 oso6b. Wspotczynnik umieralnosci wynosit 1,2
na 100 000 ludnos$ci. Gléwng przyczyna zgondw
z powodu gruzlicy, podobnie jak w latach wcze-
$niejszych, byta gruzlica ptuc, zmarlo na nig 461
chorych. Zgony z powodu gruzlicy stanowity 0,1%
og6tu zgonow w 2022 roku w Polsce i 18,7% zgondw
z powodu wszystkich chorob zakaznych i pasozytni-
czych. Najwigcej osob zmartych z powodu gruzlicy
byto w wieku od 45 do 64 lat — 233; wspotczynnik
umieralnosci u 0osob w tym wieku wynosit 2,4 i byt
wiekszy niz w pozostatych grupach wieku. Od poto-
wy lat pie¢dziesigtych ubiegtego wieku do 2020 roku
najwigksze wspotczynniki umieralnosci z powodu
gruzlicy stwierdzano u osob > 65 lat, od dwoch lat
najwicksza umieralno$¢ dotyczy osob w wieku od
45 do 64 lat. Nie odnotowano, podobnie jak w ciggu
wcezesniejszych 6 lat, zgonéw na gruzlice u dzieci.
Po raz pierwszy od 2015 roku zarejestrowano zgon
z powodu gruzlicy u osoby nastoletniej. W 2022 roku
liczba m¢zczyzn zmartych w Polsce z powodu gruzli-
cy (389) byta 4,7 razy wieksza niz kobiet (83); wspot-
czynniki umieralno$ci odpowiednio — 2,1 i 0,4. Naj-
wieksze w kraju wspotczynniki umieralnosci z po-
wodu gruzlicy wszystkich postaci zarejestrowano
w 2022 roku w wojewodztwie §laskim — 2,0 (89 zgo-
n6w), dolnoslaskim i lubelskim — 1,6 (47 i 33 zgony),
za$ najmniejsze w woj. opolskim i podlaskim — 0,6 (6
17 zgonow) oraz wielkopolskim — 0,7 (26 zgonow).

DYSKUSJA

W 2022 roku w krajach Unii Europejskiej i Euro-
pejskiego Obszaru Gospodarczego zgltoszono ogdtem
36 179 przypadkéw gruzlicy, zapadalno$¢ wynosita
8,0 na 100 000 ludnosci, od 2,5 na 100 000 w Ksig-
stwie Liechtensteinu (1 przypadek) do 48,7 na 100 000
w Rumunii (9270 zachorowan). Podobnie mata zapa-
dalno$¢ jak w Ksiestwie Liechtensteinu stwierdzono
na Stowacji (2,9 na 100 000). Zapadalnos¢ na gruzlice
zmniejszyla si¢c w ciggu ostatnich 5 lat w wigkszosci
krajow UE/EOG. Na dane z roku 2020 i 2021 wptyw
mogta mie¢ pandemia COVID-19 i powstale w nastep-
stwie pandemii ograniczenia dostepu do opieki zdro-
wotnej w wielu krajach (2).
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The incidence of TB in children up to the age of 4
years was 2.3 per 100,000, in the group from 5 to 14
years 1.5 per 100,000 (2).

23,357 TB patients (64.6% of the total) were born
in or were citizens of the country reporting their
disease; 12,051 (33.3%) patients were of foreign
origin; the status of 771 people (2.1%) was unknown.
The smallest proportions of foreigners among total TB
patients were in Bulgaria (1.1%), Lithuania (1.9%) and
Romania (0.6%). The percentage of non-foreign TB
cases increased in EU/EEA countries from 61.7% in
2021 to 64.4% in 2022 (2).

In 2022, following the Russian invasion of Ukraine,
some five million Ukrainians were displaced to EU/
EEA countries. Incidence rates per 100,000 Ukrainians
remained stable in EU/EEA countries, but the number
of TB cases in Ukrainians almost quadrupled (2019-
2021 average: 201, 2022: 780). Poland, Germany
and the Czech Republic reported 71% of TB cases
diagnosed in Ukrainian nationals in the EU/EEA (3).

Of the 36,179 TB cases reported in 2022 in EU/
EEA countries, there were 26,717 (73.8%) pulmonary
TB cases, 2 293 (6.3%) pulmonary and extrapulmonary
TB cases, 6 885 (19.0%) extrapulmonary TB cases.
The highest proportions of extrapulmonary TB cases
among the total were found in Iceland (47.1 %) and the
Netherlands (40.8 %) (2).

Bacteriological confirmation of tuberculosis was
obtained in 25,556 cases (70.6% of the total cases);
in 677 of this group, tuberculosis was confirmed not
by culture but by a positive sputum bacterioscopy
and molecular test. Cases of pulmonary TB were
bacteriologically confirmed in 77.7%, new cases of
pulmonary TB in 79.3%.

In 2022, 83.2% of TB cases with bacteriological
confirmation had mycobacterial drug susceptibility
test results available, at least to rifampicin. RR/
MDR-TB was detected in 863 (4.9%) individuals. The
proportion of TB cases with rifampicin resistance or
multidrug resistance increased in 2022 compared with
2021 (rifampicin resistance 4.9% in 2022 and 4.4%
in 2021; multidrug resistance 4.4% in 2022 and 3.8%
in 2021). 135 patients had pre-XDR-TB, 12 patients
had XDR. The increase in MDR-TB cases in 2022
may have been due to better TB care than during the
COVID-19 pandemic, also the influx of war refugees
from Ukraine, a country with a high prevalence of
drug-resistant TB. Despite a slight increase in 2022,
the number of MDR-TB cases in the EU/EEA remains
relatively stable (2).

HIV infection status was known in 14,970 TB
patients. Data on results of targeted testing for HIV
infection, usually incomplete, were reported by 21
countries (ranging from 2.9 % of all TB cases in
Croatia to 100 % in Malta and Latvia). HI'V infection

Wigkszo$¢ chorych, 74,9%, byta leczona z powodu
gruzlicy po raz pierwszy, 13,2% stanowily osoby le-
czone juz w przesztosci, u 11,9% status wczesniejszego
leczenia nie byt znany. W dziewigciu krajach, w tym
w Polsce, odsetek 0sob leczonych kolejny raz wynosit
10% lub wiecej, najwiecej w Hiszpanii (30,2%) (2).

Zapadalno$¢ na gruzlicg u me¢zczyzn byta dwukrot-
nie wigksza niz kobiet, najwickszg przewage mezczyzn
stwierdzano u 0os6b miedzy 45 a 64 rokiem zycia.

Wigkszos¢ (66,2%) chorych na gruzlice w krajach
UE/EOG miata od 25 do 64 lat. Najwicksza zapadal-
no$¢ stwierdzono w grupie wiekowej od 25 do 44 lat
(9,5 na 100 000).

Zapadalno$¢ na gruzlice u dzieci w wieku do 4
roku zycia wynosita 2,3 na 100 000, w grupie od 5 do
14 roku zycia 1,5 na 100 000 (2).

23 357 chorych na gruzlice (64,6% ogoétu) urodzito
sie¢ w kraju zglaszajagcym ich zachorowanie lub byto
jego obywatelami; 12 051 (33,3%) chorych mialo obce
pochodzenie; status 771 0sob (2,1%) nie byt znany. Naj-
mniejsze odsetki cudzoziemcow wsrod ogdtu chorych
na gruzlice byty w Butgarii (1,1%), na Litwie (1,9%)
i w Rumunii (0,6%). Odsetek przypadkéw gruzlicy nie
bedacych cudzoziemcami wzrdst w krajach UE/EOG
z 61,7% w 2021 roku do 64,4% w 2022 roku (2).

W 2022 roku, po rosyjskiej inwazji na Ukraine,
okoto pieciu milionéw Ukraincow zostato przesiedlo-
nych do krajow UE/EOG. Wskazniki zapadalnosci
na 100 000 Ukraincéw pozostaty w krajach UE/EOG
stabilne, ale liczba przypadkéw gruzlicy u Ukraincow
wzrosta prawie czterokrotnie (Srednia w latach 2019-
2021: 201, w roku 2022: 780). Polska, Niemcy i Cze-
chy zgtosity 71% przypadkéw gruzlicy rozpoznanej
u obywateli Ukrainy na terenie UE/EOG (3).

Wsréd 36 179 przypadkéw gruzlicy zgltoszonych
w 2022 roku w krajach UE/EOG byto 26 717 (73,8%)
przypadkow gruzlicy ptuc, 2293 (6,3 %) przypadkow
gruzlicy ptuc i pozaplucnej, 6 885 (19,0%) gruzlicy
pozaptucnej. Najwicksze odsetki przypadkow gruz-
licy pozaplucnej wsrod ogédtu chorych stwierdzono
w Islandii (47,1%) i Niderlandach (40,8%) (2).

Potwierdzenie bakteriologiczne gruzlicy uzyskano
u 25 556 o0sob (70,6% ogodtu przypadkow), u 677 osob
z tej grupy gruzlica byla potwierdzona nie posiewem,
ale dodatnim wynikiem bakterioskopii plwociny 1 te-
stu molekularnego. Przypadki gruzlicy ptuc byty bak-
teriologicznie potwierdzone w 77,7%, nowe zachoro-
wania na gruzlic¢ ptuc w 79,3%.

W 2022 roku u 83,2% przypadkow gruzlicy z po-
twierdzeniem bakteriologicznym dostepne byly wy-
niki badania lekowrazliwosci pratkow, co najmniej
na ryfampicyne. RR/MDR-TB wykryto u 863 (4,9%)
os6b. W 2022 roku odsetek przypadkéw gruzlicy
z oporno$cig na ryfampicyne lub z wielolekooporno-
$cig wzrost w porownaniu z rokiem 2021 (opornos¢ na
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was detected in 620 people, i.e. 4.1 % of those tested.
The highest proportions of TB-HIV co-infection were
found in Cyprus (18.5 %), Hungary (12.5 %) and
Portugal (10.1 %) (2).

Treatment success was achieved in 64.0% of TB
patients registered in 2021. RR/MDR-TB patients from
2020 were treated at success in 52.5%. Poland, Greece,
Italy, Luxembourg and Latvia do not report treatment
outcomes. The proportion of cases whose treatment
was successful was lower in EU/EEA countries than
the WHO target to be achieved (85% for total patients
and 75% for RR/MDR-TB cases) (2).

CONCLUSIONS

The incidence of tuberculosis in Poland in 2022
(11.4 per 100,000) was 17.5% higher than in 2021 (9.7
per 100,000), but lower than in 2019 ( 13.9 per 100,000)
and earlier years. The increase in incidence in 2022 can
be explained, as other countries do, by the cessation
of the COVID-19 pandemic and improved access to
health services. In 2022, there was an increase in the
number of TB cases in foreigners, mostly Ukrainian
nationals; however, the proportion of foreign cases
among total TB patients was much lower than the
average in EU/EEA countries (6.8% vs. 33.3%).

In Poland, the proportion of tuberculosis cases with
bacteriological confirmation, i.e. of definitive cases, was
80.9% and was higher than in the EU/EEA countries
(71.0%). The proportion of MDR-TB cases was lower
among patients with known drug susceptibility results
than the average in EU/EEA countries (3.1% vs. 4.4%).
This difference was smaller than in previous years.
The increase in MDR-TB patients in EU countries,
apparent in Poland, was mainly due to the arrival of
war refugees from Ukraine, a country with a high
prevalence of MDR-TB.

The highest TB incidence rates in Poland were
found in 2022 in people aged 45 to 64 years, in the
EU/EEA countries in a younger group, 25 to 44 years.

The proportion of children aged up to 14 years
among all TB patients was 1.0%, in EU/EEA countries
an average of 3.5%.

In Poland, the proportion of extrapulmonary
tuberculosis patients has been low for many years, in
2022 it was 3.8%, five times lower than in EU/EEA
countries; the reason for this is not clear.

In 2022, the incidence of tuberculosis in males in
Poland was three times higher than in females, in EU/
EEA countries twice.

The proportion of foreigners among the total
number of TB patients in 2022 increased in Poland
compared to previous years and amounted to 6.8 per
cent; however, the impact of migration on the TB
epidemiological situation in Poland was lower than
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ryfampicyn¢ 4,9% w 2022 roku i 4,4% w roku 2021;
wielolekooporno$¢ 4,4% w 2022 roku i 3,8% w roku
2021). 135 chorych miato pre-XDR-TB, 12 oséb XDR.
Wzrost zachorowan na MDR-TB w 2022 roku mogt
by¢ wynikiem lepszej opieki nad chorymi na gruzli-
c¢ niz podczas pandemii COVID-19, takze naptywu
uchodzcow wojennych z Ukrainy, kraju o duzym roz-
powszechnieniu gruzlicy opornej na leki. Pomimo
niewielkiego wzrostu w 2022 roku, liczba przypad-
kow gruzlicy wielolekoopornej na obszarze UE/EOG
pozostaje stosunkowo stabilna (2).

Status zakazenia HIV znany byl u 14 970 chorych
na gruzlice. Dane o wynikach badan ukierunkowa-
nych na wykrycie zakazenia HI'V, zwykle niekomplet-
ne, przekazato 21 krajow (dotyczyty od 2,9% przypad-
kow gruzlicy — Chorwacja, do 100% — Malta i Lotwa).
Zakazenie HIV wykryto u 620 oséb tzn. 4,1 % bada-
nych. Najwiekszy odsetek wspotwystepowania gruzli-
cy i zakazenia HIV stwierdzono na Cyprze (18,5%), na
Wegrzech (12,5%) i w Portugalii (10,1%) (2).

Sukces leczenia osiagnigto u 64,0% chorych na
gruzlice zarejestrowanych w 2021 roku. Chorzy na
RR/MDR-TB z 2020 roku zakonczyli leczenie z do-
brym wynikiem w 52,5%. Polska, Grecja, Wtochy,
Luksemburg i Lotwa nie raportuja wynikow leczenia.
Odsetek przypadkow, ktorych leczenie byto skutecz-
ne i zakonczylo si¢ sukcesem byt mniejszy w krajach
UE/EOG, niz wyznaczony przez WHO jako cel do
osiagniecia (85% dla ogotu chorych i 75% dla przy-
padkow gruzlicy RR/MDR) (2).

WNIOSKI

Zapadalno$¢ na gruzlice w Polsce w 2022 (11,4
na 100 000) roku byta wieksza o 17,5% w pordéwna-
niu z rokiem 2021 (9,7 na 100 000), ale mniejsza niz
w roku 2019 (13,9 na 100 000) i latach wcze$niejszych.
Wozrost zapadalnosci w 2022 roku mozna tlumaczy¢,
jak to czynig inne kraje, wygaszaniem pandemii CO-
VID-19 i poprawa dostepnosci do ustug medycznych.
W 2022 roku zwigkszyta si¢ liczba przypadkow gruz-
licy u cudzoziemcow, w wiekszosci obywateli Ukra-
iny, niemniej udziat takich przypadkow wsrod ogotu
chorych na gruzlicg byl znacznie mniejszy niz $redni
w krajach UE/EOG (6,8% vs. 33,3%).

W Polsce odsetek przypadkow gruzlicy z potwier-
dzeniem bakteriologicznym, czyli przypadkow pew-
nych, wynosit 80,9% i byl wigkszy niz w krajach UE/
EOG (71,0%). Odsetek zachorowan na MDR-TB byt
wsrdd chorych ze znanymi wynikami lekowrazliwosci
mniejszy niz przecigtny w krajach UE/EOG (3,1% vs.
4,4%). Roznica ta byta mniejsza niz w latach poprzed-
nich. Wzrost liczby chorych na gruzlice wielolekoopor-
ng w krajach UE, wyrazny w Polsce, byt glownie na-



Maria Joanna Korzeniewska-Koseta, Stefan Wesotowski

in the EU/EEA countries overall (33.3 per cent of all
cases). Among MDR-TB patients registered in Poland,
the proportion of foreigners was 64.3%.

In Poland, the number of HIV-infected people
with TB as an indicator disease for AIDS was low in
2022. Results of tests targeting the detection of HIV
infection are not routinely performed in TB patients in
our country; if performed in individual cases, they are
not reported.

Results of treatment are also not reported in Poland,
which prevents cohort evaluation of its effectiveness.
The large proportion of cases treated again (12.2% of
the total) indicates possible inadequacies in patient
care.

With regard to tuberculosis mortality in Poland,
there was no improvement. The mortality rate due to
tuberculosis in 2022 was 1.2 per 100,000, as in the
previous year. Nearly half of the people who died from
TB were aged between 45 and 64 years. There was one
death from TB in a teenager, the first since 2015.
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stepstwem przybycia uchodzcoéw wojennych z Ukrainy,
kraju o znacznym rozpowszechnieniu MDR-TB.

Najwigksze wspotczynniki zapadalnosci na gruzli-
c¢ w Polsce stwierdzono w 2022 roku u 0séb w wieku
od 45 do 64 lat, w krajach UE/EOG w mlodszej gru-
pie, od 25 do 44 Iat.

Odsetek dzieci w wieku do 14 lat w$rod ogotu cho-
rych na gruzlice wynosit 1,0%, w krajach UE/EOG
$rednio 3,5%.

W Polsce odsetek chorych na gruzlicg pozaptucna
jest od wielu lat nieduzy, w 2022 roku wynosit 3,8%,
pigeciokrotnie mniej niz w krajach UE/EOG.

W 2022 roku w Polsce zapadalno$¢ na gruzlice
u me¢zezyzn byla trzykrotnie wigksza niz u kobiet,
w krajach UE 1 EOG dwukrotnie.

Odsetek cudzoziemcow wsrod ogdtu chorych na
gruzlice w 2022 roku zwickszyl si¢ w Polsce w po-
réwnaniu do lat poprzednich i wynosit 6,8%, niemniej
wplyw migracji na sytuacj¢ epidemiologiczng gruzli-
cy w Polsce byt mniejszy niz ogétem w krajach UE/
EOG (33,3% wszystkich przypadkow). W grupie cho-
rych na MDR-TB zarejestrowanych w Polsce odsetek
cudzoziemcoéw wynosit 64,3%.

W Polsce liczba 0s6b zakazonych HIV, u ktorych
gruzlica byla choroba wskaznikowa dla AIDS, byta
w 2022 roku niewielka. Wyniki badan ukierunkowa-
nych na wykrywanie zakazenia HIV nie sa w naszym
kraju wykonywane rutynowo u chorych na gruzlice,
jezeli zostaty wykonane w indywidualnych przypad-
kach, to nie sg raportowane.

Wyniki leczenia takze nie sa w Polsce raportowa-
ne, co uniemozliwia kohortowg oceng jego skuteczno-
$ci. Duzy odsetek przypadkéw leczonych kolejny raz
(12,2% ogotu) wskazuje na mozliwos¢ nieprawidtowo-
$ci w opiece nad chorymi.

W odniesieniu do umieralno$ci z powodu gruzli-
cy w Polsce nie stwierdza si¢ poprawy. Wspotczynnik
umieralnosci z powodu gruzlicy w 2022 roku wynosit
1,2 na 100 000, jak rok wczesniej. Blisko potowa 0sob
zmartych z powodu gruzlicy byta w wieku od 45 do 64
lat. Odnotowano jeden zgon z powodu gruzlicy u oso-
by nastoletniej, pierwszy od 2015 roku.
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ABSTRACT

BACKGROUND. In 2020, due to the COVID-19 pandemic, there was a significant decrease in the number of
detected syphilis cases in Poland, but in the following years a more than two-fold increase in new infections was
observed.

OBJECTIVE. The aim of the study was to assess the epidemiological situation of syphilis cases in Poland in
2021-2022 in comparison to previous years.

MATERIAL AND METHODS. Analysis of the epidemiological situation was based on case-based data
from reports of newly detected syphilis cases recognized in 2021-2022 years and received from doctors and
laboratories. Additionally aggregated data from MZ-56 reports on infectious diseases, infections and poisoning
from 2016 to 2019 sent from Sanitary Inspections to NIPH NIH — NRI was used. Also, data about treatment
patients in dermatology/venerology clinics in 2016-2022 reported on MZ-14 forms and published in statistics
bulletin on NIPH NIH — NRI website.

RESULTS. In 2021 in Poland 1,403 newly diagnosed syphilis cases were reported (diagnosis rate was 3.67 per
100,000), including 31 cases among non-Polish citizens. However in 2022, 44.8% more cases were diagnosed,
i.e. 2,032 cases (diagnosis rate 5.38 per 100,000 inhabitants), including 75 infections of citizenship other than
Polish.

Between 2021 and 2022, the most often syphilis cases were detected among people below 40 year old (74.2%)
and among men (88.4%).

CONCLUSIONS. In 2020, the number of reported newly detected syphilis cases decreased more than by half
compared to the previous year, what is probably connected with COVID-19 pandemic and action taken to
limited this. However, the increase in infections observed since 2021 confirms changes in the frequency of
syphilis detection in Poland observed even before the pandemic.

Keywords: ST, syphilis, Poland, epidemiology, 2021-2022
STRESZCZENIE

WPROWADZENIE. W 2020 roku w wyniku pandemii COVID-19 nastapil znaczny spadek liczby wykry-
wanych przypadkow kity w Polsce, jednak w kolejnych latach obserwowano ponad dwukrotny wzrost nowych
zakazen.

CEL. Celem pracy byla ocena sytuacji epidemiologicznej kity w Polsce w latach 2021-2022 w poréwnaniu
z poprzednimi latami.

MATERIAL I METODY. Ocene sytuacji epidemiologicznej przeprowadzono na podstawie zgloszen nowo
wykrytych przypadkow kity pochodzacych od lekarzy i z laboratoridw rozpoznanych w latach 2021-2022. Wy-
korzystano réwniez zagregowane zgloszenia przekazane przez Panstwowa Inspekcj¢ Sanitarng do NIZP PZH
— PIB w ramach sprawozdan o zachorowaniach na choroby zakazne, zakazeniach i zatruciach MZ-56 (meldunki
dwutygodniowe, kwartalne, roczne) od roku 2016 do roku 2019 oraz dane ze sprawozdan MZ-14 o leczonych

* The work was carried out as part of task No. BE-1/2024 / Praca zostata wykonana w ramach zadania nr BE-1/2024
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w poradniach skérno-wenerologicznych publikowane w biuletynach statystycznych NIZP PZH — PIB za lata
2016-2022.

WYNIKI. W 2021 roku w Polsce zgloszono 1403 przypadki nowo rozpoznanej kity (wskaznik rozpoznan 3,67
na 100 000 mieszkancéw), w tym u 31 obcokrajowcow. Natomiast w 2022 roku rozpoznano juz o 44,8% wigcej
przypadkow, tj. 2032 przypadki (wskaznik rozpoznan 5,38 na 100 000 mieszkancow), w tym 75 przypadkow
u 0s6b innego obywatelstwa niz Polskie. Migdzy 2021-2022 roku, najwiecej przypadkéw stwierdzono u oséb
ponizej 40 r.z. (74,2%) oraz me¢zczyzn (88,4%).

WNIOSKI. W 2020 roku liczba zgloszen nowo rozpoznanych przypadkéw kity zmniejszyta si¢ o ponad po-
towe¢ w poréwnaniu z poprzednim rokiem co prawdopodobnie jest zwigzane z wptywem pandemii COVID-19
i dziatan podejmowanych w celu jej ograniczania. Jednak wzrost zakazen obserwowany od 2021 roku potwier-

dza zmiany w cze¢sto$ci wykrywania kity w Polsce obserwowane jeszcze przed pandemig.

Stowa kluczowe: ST1, kita, epidemiologia, Polska, 2021-2022

INTRODUCTION

According to the World Health Organization
(WHO) estimates, in 2022 there were 8 million new
Treponema pallidum infections worldwide in the
population of people aged 15-49. The prevalence of
syphilis remains at 0.6% both among women and men,
and the incidence rate was 2.0 per 1000 inhabitants for
both women and men [CI: 1,4-2,6] (1).

According to European data published by the
European Center for Disease Prevention and Control
(ECDC), in 2022, 35,391 confirmed cases of syphilis
were reported from 29 EU/EEA countries. The rate of
new diagnoses was 8.5 cases per 100,000 inhabitants,
which consist a 34% increase compared to 2021. The
diagnosis rate of syphilis was 8 times higher in men
than in women and highest in men aged 25-34 years
(40 cases per 100,000 inhabitants).

Among cases of syphilis with a known route of
transmission, the majority were reported in men who
have sex with men (MSM — 74% of cases). At EU level,
the number of new reports of syphilis cases has been
increasing since 2013, mainly due to an increase in
the number of cases among MSM. During the same
period, there were minor fluctuations in the number of
cases reported among heterosexuals (2).

Also in Poland between 2013 and 2019 an increase
in the number of diagnosed syphilis cases was observed
(3,10), unfortunately, due to the COVID-19 pandemic,
the analysis of data from 2020 may be distorted and
may not reflect the full scale of the problem associated
with the growing trend in the number of new infections
with syphilis. Generally there were decreased in
reporting to surveillance for a majority of infectious
diseases in 2020 (4), also with a big delay in reporting
anew cases.

The aim of the present study was to assess the
epidemiological situation of syphilis in Poland in 2021
and 2022 in relation to previous years, based on data
available from routine monitoring systems.

WSTEP

Wedhug szacunkéw Swiatowej Organizacji Zdro-
wia (WHO) w skali globalnej w 2022 r. na $§wiecie
wystapito 8 milionow nowych zakazen Treponema
pallidum w populacji 0s6b migdzy 15 a 49 r.z. Prewa-
lencja kity utrzymuje si¢ na poziomie 0,6% w popula-
cji zaro6wno kobiet, jak 1 mezczyzn, a wskaznik zapa-
dalno$ci wynosi 2,0 na 1000 mieszkancow zaré6wno
dla kobiet, jak i mezczyzn [Cl: 1,4-2,6] (1).

Wedtug danych europejskich publikowanych przez
Europejskie Centrum ds. Prewencji i Kontroli Chorob
(ECDC) w 2022 r. zgloszono 35 391 potwierdzonych
przypadkow kity z 29 panstw UE/EOG. Wskaznik no-
wych rozpoznan wyniost 8,5 przypadkow na 100 000
mieszkancow, co stanowi wzrost o0 34% w porownaniu
z 2021 r. Wskaznik nowych rozpoznan kity byt 8 razy
WYZSZy U mezczyzn w porownaniu z kobietami i naj-
wyzszy u mezezyzn w wieku 25-34 lata (40 przypad-
kéw na 100 000 mieszkancow).

Wsrdd przypadkéw kily ze znang drogg transmisji
zakazenia, wigkszo$¢ zostala zgltoszona u mezczyzn
utrzymujacych kontakty seksualne z mezczyznami
(MSM - 74% przypadkow). Na poziomie UE, liczba
nowych zgloszen przypadkow kity wzrasta od 2013
roku, gtéwnie ze wzgledu na wzrost liczby przypad-
kéw wsrod MSM. W tym samym okresie odnotowano
niewielkie wahania w liczbie przypadkow zgloszo-
nych wsrod osob heteroseksualnych (2).

Rowniez w Polsce w latach 2013-2019 obserwo-
wano wzrost liczby nowo rozpoznanych przypadkow
kity (3,10), niestety z powodu pandemii COVID-19
analiza danych z 2020 r. moze by¢ zaburzona i nie od-
dawac¢ petnej skali problemu zwigzanego z rosngcym
trendem liczby nowych przypadkow kity. Ogoélnie, dla
wigkszosci chorob zakaznych zarejestrowano spadek
zglaszalnosci do nadzoru w 2020 roku (4), jak 1 duze
opoOznienia w raportowaniu nowych przypadkow.

Celem obecnego opracowania jest ocena sytuacji
epidemiologicznej kily w Polsce w 2021 i 2022 r.
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MATERIAL AND METHODS

Analysis of the syphilis epidemiological situation
in 2021-2022 was based on case-based data from
reports of newly detected syphilis cases received from
doctors (ZLK-3 forms) and/or reports from laboratories
about confirmed cases (ZLB-1 forms) sent to Sanitary
Inspection and verified do the end of December 2024,
Newly diagnosed cases were classified according to
case classification for surveillance based on European
Commission decision from 22 June 2018. A case
definition, uniform for the whole EU, is used for
reporting communicable diseases to the Community
network on the basis of Decision No 2119/98 / EC of the
European Parliament and of the European Council (5).
In Poland it was introduced in 2009, but in later years it
was modified for surveillance specification and includes
reporting of probable, confirmed and possible cases (6).

Additionally aggregated data from MZ-56 reports
on infectious diseases, infections and poisoning
from 2016 to 2019 sent by Sanitary Inspections to
Department of Infectious Diseases and Surveillance in
NIPH NIH — NRI was used. MZ-56 reports are based
on newly detected syphilis cases received from doctors
according to Ministry of Health ordinance from 2019
(7) and reports from laboratories about confirmed test
results for biological pathogens according to Ministry
of Health ordinance from 2020 (8).

Also, data about treatment patients in dermatology/
venerology clinics in 2021-2022 reported on MZ-14
forms according to data from Centre for Healthcare
Information Systems (pl. CEZ), collected under
the “Programe of statistical surveys for public
statistics” (9).

Newly diagnosed syphilis cases include both
early and late syphilis, and early latent syphilis. The
number of latent cases depends on the screening tests
performance. Hence, in the analysis for total syphilis,
the values of the diagnosis rate were defined as the
number of new diagnoses in relation to the population.

RESULTS AND DISCUSSION

Syphilis diagnosis rates in Poland. In 2021 there
were 1,403 syphilis cases (diagnosis rate was 3.67 per
100,000), including 31 cases among non-Polish citizens.
The number of newly detected syphilis cases increased
by 90.6% — mainly due to reporting of cases that were
not reported in 2020 year, while decreased compared
to the median in 2016-2019 years — by 11.8% (Table I).

In 2022, 2,032 syphilis cases were diagnosed, i.e.
44.8% more than in 2021 (diagnosis rate was 5.38
per 100,000 inhabitants). Among all new infections,

' Due to COVID-19 pandemic from 2020 the notification and verification
process was extended, so all data can be changed in next years.
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w odniesieniu do lat ubiegtych na podstawie danych
dostepnych z rutynowych systeméw monitorowania.

MATERIAL I METODY

Ocene sytuacji epidemiologicznej kity w latach
2021-2022 oparto na wynikach analizy zgloszen nowo
wykrytych przypadkéw kity przekazanych przez le-
karzy (formularz ZLK-3) i/lub na podstawie zgloszen
dodatnich wynikow badan w kierunku 7. pallidum
przekazanych przez kierownikéw laboratoriéw (for-
mularz ZLB-1) do Panstwowej Inspekcji Sanitarnej
i zweryfikowanych do konca grudnia 2024 roku'.
Nowo wykryte przypadki klasyfikowano zgodnie
z definicja przypadku kity wykorzystywang do celow
nadzoru epidemiologicznego zgodnie z Decyzja Ko-
misji Europejskiej z dn. 22 czerwca 2018 r. Definicja
przypadkow, jednolita dla catej UE, stosowana jest
w celu zglaszania chordb zakaznych do sieci Wspol-
noty na podstawie Decyzji No 2119/98/EC Parlamen-
tu Europejskiego i Rady Europejskiej (5). W Polsce
definicja ta zostala wprowadzona w 2009 r., jednak
w kolejnych latach zostata nieznacznie rozszerzona
na potrzeby nadzoru w Polsce i obejmuje zglaszanie
przypadkow prawdopodobnych, potwierdzonych oraz
mozliwych (6).

W pracy wykorzystano rowniez dane zagregowane
ze sprawozdan MZ-56 przekazywanych przez Stacje
Sanitarno-Epidemiologiczne do Zaktadu Epidemio-
logii Chordb Zakaznych i Nadzoru NIZP PZH — PIB
w latach 2016-2019. Raporty MZ-56 sa przygotowy-
wane na podstawie zgloszen kity rozpoznanej przez
lekarzy, zgodnie z Rozporzadzeniem Ministra Zdro-
wia z 2019 r. (7) i zgloszen dodatnich wynikow ba-
dan w kierunku biologicznych czynnikéw chorobo-
tworczych przez kierownikéw laboratoriow, zgodnie
z Rozporzadzeniem Ministra Zdrowia z 2020 r. (8).

Dane o leczonych po raz pierwszy w poradniach
skorno-wenerologicznych w latach 2021-2022 poda-
no wg danych Centrum Systemow Informacyjnych
Ochrony Zdrowia (CEZ), zbieranych w ramach “Pro-
gramu badan statystycznych statystyki publicznej”,
sprawozdanie MZ-14 (9).

Nowo rozpoznane przypadki kity dotycza zar6wno
kity wezesnej jak i poznej, w tym kily utajonej. Liczba
przypadkow kilty utajonej zalezy w duzej mierze od
wykonania badan przesiewowych. Stad w analizie dla
kity ogétem podano wartosci wskaznika nowych roz-
poznan zdefiniowanego jako liczba nowych rozpoznan
w odniesieniu do populacji.

' Z powodu pandemii COVID-19 od 2020 roku proces zglaszania
i weryfikacji danych zostat wydtuzony, dlatego dane nadal moga ulega¢
zmianie
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people with citizenship other than Polish accounted for
3.7% (75/2,032 — including most infections diagnosed
among people from Ukraine — 58 people) (Table I).
The highest syphilis diagnosis rate, both in 2021 and
2022 year, was indicated in Mazowieckie voivodeship:
9.60 cases per 100,000 in 2021 and 11.34 cases per
100,000 in 2022).

The smallest diagnosis rate for syphilis was
registered in Swictokrzyskie voivodeship—0.49 in 2021
and 0.42 in 2022 year. Average diagnosis rate for Poland
in 2021 was exceeded in 4 voivodeships: Malopolskie,
Pomorskie, Wielkopolskie and Zachodniopomorskie,
and in 2022 year it was for 3 voivodeships: Lodzkie,
Wielkopolskie and Zachodniopomorskie. Significant
increase of diagnosis rate in 2021 and 2022 compared
to the previous years was registered in 6 voivodeships:
Lodzkie, Malopolskie, Mazowieckie, Podkarpackie,
Podlaskie and Zachodniopomorskie (Table I).

The majority of cases diagnosed in 2021 were
reported in 2021 — 62.2% (873 cases), however
the remaining cases were reported with a delay,
respectively 26.2% in 2022 (367 cases) and 11.4%
in 2023 (160 cases), and 3 cases even in 2024 year.
Similar reporting delay concerned cases diagnosed

WYNIKIIICH OMOWIENIE

Wskazniki nowych rozpoznan kily w Polsce.
W 2021 roku w Polsce rozpoznano kite u 1 403 osob
(wskaznik rozpoznan 3,67 na 100 000 mieszkancéw),
w tym u 31 obcokrajowcoéw. Liczba nowo wykrytych
przypadkow kity wzrosta o 90,6% — glownie w wyni-
ku raportowania przypadkow, ktore nie zostaty zglo-
szone w roku 2020, natomiast nieznacznie zmniejszy-
fa si¢ w porownaniu z mediang w latach 2016-2019 —
o 11,8% (Tab. I).

W 2022 roku rozpoznano 2 032 przypadki kity tj.
0 44,8% wigcej przypadkow niz w 2021 roku (wskaz-
nik rozpoznan 5,38 na 100 000 mieszkancow). Wsrod
wszystkich nowych zakazen, przypadki osob innego
obywatelstwa niz Polskie stanowity 3,7% (75/2032,
w tym wickszo$¢ zakazen rozpoznano wsrdod osob
z Ukrainy — 58 os6b) (Tab. I). Najwyzszy wskaznik
nowych rozpoznan, zarowno w roku 2021, jak i 2022
stwierdzono w wojewodztwie mazowieckim: 9,60
przypadkow na 100 000 mieszkancow w 2021 i 11,34
przypadki na 100 000 mieszkancow w 2022.

Najnizszy wskaznik zarejestrowano w wojewodz-
twie §wietokrzyskim — 0,49 w 2021 i 0,42 w 2022

Table I. Newly diagnosed syphilis cases in Poland in 2016-2022, by voivodeship
Tabela I. Nowo wykryte przypadki kity w Polsce w 2016-2022, wg wojewodztw

Newly diagnosed syphilis cases
Voivodeship median 2016-2020 2021 2022
n* d n d n d
1. Dolno$laskie 50 1.72 31 1.07 77 2.67
2. Kujawsko-Pomorskie 54 2.59 54 2.62 45 2.24
3. Lubelskie 32 1.50 30 1.43 57 2.82
4. Lubuskie 25 2.46 33 3.28 36 3.67
5. Lodzkie 67 271 25 1.03 162 6.81
6. Matopolskie 99 291 144 4.22 177 5.16
7. Mazowieckie 525 9.75 521 9.60 625 11.34
8. Opolskie 38 3.86 24 2.46 40 4.24
9. Podkarpackie 25 1.17 39 1.84 66 3.17
10. Podlaskie 15 1.27 25 213 42 3.67
11. Pomorskie 100 4.30 95 4.05 118 5.00
12. Slgskie 114 2.50 96 2.14 135 3.1
13. Swietokrzyskie 18 1.45 6 0.49 5 0.42
14. Warminsko-Mazurskie 19 1.33 22 1.55 27 1.98
15. Wielkopolskie 220 6.29 193 5.52 294 8.42
16. Zachodniopomorskie 47 2.76 65 3.85 126 7.68
POLAND 1589 4.13 1403 3.67 2032 5.38

*n — number, d — diagnosis rate per 100,000 population

Source: done by NIPH NIH — NRI based on sanitary inspection data: aggregation data (MZ-56 forms) for years 2014-2019

and case-based data for years 2020-2022

Zrédto: opracowanie NIZP PZH — PIB w oparciu o sprawozdania z Inspekcji Sanitarnej: dane zagregowane (MZ-56) dla

lat 2014-201 i dane jednostkowe dla lat 2020-2022
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in 2022, where 75.5% (1,534 cases) were reported in
2022, however over 24% (494 cases) were reported
with a delay in 2023, and 4 cases in 2024 year.

Syphilis by gender and age group. In 2021-2022
more cases were registered among men 88.4% (3,038
cases), compared to 11.6% in women (397 cases). The
highest percentage of cases among women was in
Opolskie voivodeship — 21.9% and Slaskie — 19.0%.
Above 15% of cases among women occurred additionally
in 4 voivodeships and the lowest percentage of cases
among women was diagnosed in Lubelskie — 5.7%.

The highest number of cases were registered among
people below 30 years old (37.7% —1,296 cases) and in
the age group 30-39 years — 36.6% (1,254 cases). Most
people below 30 years old, related to all cases in each
voivodeships, were registered in Lubelskie voivodeship
— 46.0%. The highest number of people aged 30-39
were diagnosed in Warminsko-Mazurskie voivodeship
—42.9%, and among people in aged above 40 years old,
the highest recognition was in Lodzkie — 35.8% and
Swigtokrzyskie voivodeship — 36.4% (Table II).

Transmission route for 7. pallidum. Both for
women and men, a high percentage of reports without
data for transmission route for 7. pallidum was
registered — respectively 53.8% (86 cases in 2021) and
57.8% (137 cases in 2022), and among men — by 51.9%

roku. Sredni wskaznik dla Polski w 2021 roku zostat
przekroczony w 4 wojewodztwach: matopolskim,
pomorskim, wielkopolskim i zachodniopomorskim,
aw 2022 w 3 wojewddztwach: t6dzkim, wielkopol-
skim i zachodniopomorskim. Znaczny wzrost wskaz-
nika nowych rozpoznan kity w 2021 i 2022 roku w po-
rownaniu z poprzednimi latami zarejestrowano w 6
wojewodztwach: 10dzkim, matopolskim, mazowiec-
kim, podkarpackim, podlaskim i zachodniopomor-
skim (Tab. I).

Wiekszo$¢ przypadkow rozpoznanych w 2021 zo-
stata zgloszona w roku 2021 — 62,2% (873 przypadki),
jednak pozostate zostaly zgloszone z opodznieniem,
odpowiednio — 26,2% w roku 2022 (367 przypad-
kow) oraz 11,4% w roku 2023 (160 przypadkow), a 3
przypadki nawet w 2024 roku. Podobne opdznienia
w zgtaszalno$ci dotyczyly przypadkow rozpoznanych
w 2022 roku, sposrod ktorych 75,5% (1 534 przypadki)
zostato zgloszonych w 2022 roku, jednak ponad 24%
(494 przypadki) zgloszono z opdznieniem w 2023 r.,
a 4 przypadki w 2024 roku.

Wystepowanie kily w podziale na pleé¢ i wiek.
W latach 2021-2022 wigcej przypadkow kity stwier-
dzono u me¢zezyzn, 88,4% (3 038 przypadkow), w po-
rownaniu do 11,6% u kobiet (397 przypadkow). Za-
chorowania wsrod kobiet stanowily najwyzszy odse-

Table II. Newly diagnosed syphilis cases in Poland in 2021-2022, by sex, age and voivodeship
Tabela II. Nowo wykryte przypadki kity w Polsce w 2021-2022 r. wg plci, wieku i wojewodztwa

Sex Age group*

Votvodeship N o | e | 0w | 3039 | =40 0%)
Dolnoslaskie 108 12 (11.1%) 96 (88.9%) 47 (43.5%) 40 (37.0%) 21 (19.4%)
Kujawsko-Pomorskie 99 13 (13.1%) 86 (86.9%) 35 (35.4%) 33 (33.3%) 31 (31.3%)
Lubelskie 87 5(5.7%) 82 (94.3%) | 40(46.0%) | 28(32.2%) 19 (21.8%)
Lubuskie 69 13 (18.8%) 56 (81.2%) 23 (33.3%) 28 (40.6%) 18 (26.1%)
Lodzkie 187 31 (16.6%) | 156 (83.4%) | 49 (26.2%) 71 (38.0%) 67 (35.8%)
Matopolskie 321 22 (6.9%) 299 (93.1%) | 141 (43.9%) | 122 (38.0%) | 58 (18.1%)
Mazowieckie 1146 106 (9.2%) | 1040 (90.8%) | 426 (37.2%) | 420 (36.6%) | 299 (26.1%)
Opolskie 64 14 (21.9%) 50 (78.1%) 28 (43.8%) 21 (32.8%) 15 (23.4%)
Podkarpackie 105 7 (6.7%) 98 (93.3%) 45 (42.9%) 39 (37.1%) 21 (20.0%)
Podlaskie 67 10 (14.9%) 57 (85.1%) 24 (35.8%) 27 (40.3%) 16 (23.9%)
Pomorskie 213 21 (9.9%) 192 (90.1%) | 97 (45.5%) 63 (29.6%) 53 (24.9%)
Slaskie 231 44 (19.0%) | 187 (81.0%) | 81 (35.1%) 81 (35.1%) 69 (29.9%)
Swietokrzyskie 11 1 (9.1%) 10 (90.9%) 5 (45.5%) 2 (18.2%) 4 (36.4%)
Warminsko-Mazurskie 49 5(10.2%) 44 (89.8%) 15 (30.6%) 21 (42.9%) 13 (26.5%)
Wielkopolskie 487 58 (11.9%) | 429 (88.1%) | 179 (36.8%) | 184 (37.8%) | 123 (25.3%)
Zachodniopomorskie 191 35 (18.3%) | 156 (81.7%) | 61 (31.9%) 74 (38.7%) 56 (29.3%)
POLAND 3435 397 (11.6%) | 3038 (88.4%) | 1296 (37.7%) | 1254 (36.6%) | 883 (25.7%)

N — total; *missing age for Mazowieckie and Wielkopolskie for 2 person

Source: done by NIPH NIH — NRI based on sanitary inspection data: case-based data for 2021-2022

Zrédto: opracowanie NIZP PZH — PIB w oparciu o sprawozdania z Inspekcji Sanitarnej: dane jednostkowe dla 2021-2022

roku
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in 2021 and 2022 year (645 cases in 2021 vs. 931 cases
in 2022 year). In the rest cases the infection was most
likely transmitted through sexual contact.

Among men with given transmission route on
reports, most diagnosed syphilis cases were reported
from men who have sex with men —respectively 55.4%
in 2021 and 60.1% in 2022 (331 vs. 519 cases among
MSM). Infections among heterosexual contacts
concern 21.6% in 2021 and 22.5% in 2022 year (129 vs.
194 cases). In the rest cases there were sexual contact
without type of contact registered by — 23.1% and
17.5% men in 2021 and 2022 year respectively (138 vs.
151 cases) (Fig. 1).

Cases among women were mostly due to
heterosexual contacts — 71.6% and 74.0% (53 vs. 74
women cases in 2021 and 2022 year), the rest infections
among women with known transmission route was
indicated as transmission route by sexual contacts
without type of contact — 28.4% in 2021 and 26.0% in
2022 respectively (21 vs. 26 cases).

Among all cases with known transmission route,
casesamong MSM most often werereported (above 60%
of all cases) in Lubelskie, Mazowieckie, Pomorskie and
Wielkopolskie voivodeships. Heterosexual contacts
accounted for the higher percentage in Lubuskie,
Podlaskie and Warminsko-Mazurskie voivodeships —
more than 40% of all cases with known transmission
route. Whereas sexual contacts with missing type
of contact consist the higher percentage in Slaskie
voivodeship — 31.0% (Table III).
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tek w wojewodztwie opolskim — 21,9%, oraz §laskim
—19,0%. Powyzej 15% zachorowan wsrod kobiet od-
notowano jeszcze w 4 wojewodztwach, a najnizszy
odsetek przypadkow wsrod kobiet rozpoznano w wo-
jewddztwie lubelskim — 5,7%.

Najwigkszg liczbe przypadkoéw zarejestrowano
u osob w wieku ponizej 30 r.z. (37,7% — 1 296 przy-
padkow) oraz u os6b w wieku 30-39 lat — 36,6% (1 254
przypadki). Najwigcej osob w wieku ponizej 30 r.z.
w odniesieniu do wszystkich przypadkéw w da-
nym wojewodztwie, odnotowano w woj. lubelskim —
46,0%. Najwigcej osob migdzy 30 a 39 r.z. zostato roz-
poznanych w wojewddztwie warminsko-mazurskim —
42,9%, a wsrod osob po 40 r.z. rozpoznawalnos$¢ byta
najwyzsza w wojewodztwie todzkim — 35,8% 1 §wie-
tokrzyskim — 36,4% (Tab. 11).

Droga transmisji zakazen 7. pallidum. Zar6wno
dla kobiet, jak i mezczyzn zarejestrowano bardzo wy-
soki odsetek zgtoszen bez podania informacji na temat
prawdopodobnej drogi zakazenia 7. pallidum, odpo-
wiednio u kobiet 53,8% (86 przypadkow w 2021 roku)
i 57,8% (137 przypadkéw w 2022 roku) oraz u me¢z-
czyzn — po 51,9% w 2021 i 2022 roku (645 przypad-
kow w 2021 roku vs. 931 przypadkéw w 2022 roku).
W pozostatych przypadkach najprawdopodobniej do-
szto do zakazenia droga kontaktow seksualnych.

Wsréd mezezyzn z podang drogg zakazenia na
zgloszeniu, najwigcej nowo rozpoznanych przypad-
kéw kity zgloszono wéréd mezezyzn utrzymujacych
kontakty seksualne z mezczyznami — odpowiednio
55,4% w 2021 roku i 60,1% w 2022 roku (331 vs. 519

women women

2021 2022

M sexual contacts, missing type of contacts

Figure 1. Percentage of syphilis cases in Poland in 2021-2022, by transmission group among men and women (percentage

count based on known transmission route)

Rycina 1. Odsetek przypadkow kity w Polsce w 2021-2022 roku, wg drogi zakazenia w$rdd mezczyzn i kobiet (odsetek

liczony wzgledem znanej drogi transmisji)

Source: done by NIPH NIH — NRI based on sanitary inspection data: case-based data for 2021-2022
Zrédto: opracowanie NIZP PZH — PIB w oparciu o sprawozdania z Inspekcji Sanitarnej: dane jednostkowe dla 2021-2022

roku
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The lowest percentage of infections among MSM
was registered in Slaskie voivodeship — 38.0%, whereas
the lowest heterosexual contacts transmission was
registered in Matopolskie — 18.3%, and the percentage
for infections by sexual contact with missing type of
contact was lowest in Dolnoslaskie voivodeship — 7.6%
cases with known transmission route.

Infections by 7. pallidum laboratory confirmed
according to case classification for surveillance
requirements. In 2021 and 2022, 1,159 confirmed cases
vs. 1,707 confirmed cases respectively were registered
(82.6% vs. 84.0% of all cases), which according to the
case definition had positive test results confirming 7.
pallidum infection. Possible cases concerned 16.7%
cases in 2021 (234 cases) and 14.8% in 2022 year (301
cases). While only 10 syphilis cases were classified
as probable cases in 2021 year and in 2022 year there
were 24 probable cases.

Clinical stage of syphilis at the moment of
diagnosis among women and men in Poland. In
2021, early syphilis consisted 39.0% of all diagnoses
reported to surveillance (547 cases) and other syphilis
and undetermined consisted 57.7% (809 cases). More
cases of early syphilis (ICD-10 code: AS51) were

przypadkow wsrod MSM). Zakazenia wérod mez-
czyzn podejmujacych kontakty heteroseksualne doty-
czg 21,6% w 2021 i 22,5% w 2022 roku (129 vs. 194
przypadki). W pozostatych przypadkach nie okreslo-
no typu kontaktéw seksualnych: dla 23,1% i 17,5%
mezczyzn, odpowiednio w 2021 i 2022 roku (138 vs.
151 przypadkéw) (Rye. 1).

Przypadki wsrdd kobiet najczesciej byty wynikiem
zakazen heteroseksualnych — 71,6% i 74,0% (53 1 74
przypadki kobiet w 2021 i 2022 roku), pozostate za-
kazenia wsréd kobiet o potwierdzonej drodze ptciowej
zakazenia, zostaly podane bez okreslonego typu kon-
taktu seksualnego — odpowiednio 28,4% w 2021 roku
126,0% w 2022 roku (21 i 26 przypadkow).

Wsrod wszystkich osob ze znang droga zakaze-
nia, najczesciej zakazenia wérod MSM (powyzej 60%
wszystkich zakazen) zgtaszano w wojewodztwach: lu-
belskim, mazowieckim, pomorskim i wielkopolskim.
Z kolei zakazenia drogg kontaktow heteroseksualnych
stanowity najwyzszy odsetek w woj. lubuskim, pod-
laskim 1 warminsko-mazurskim — ponad 40% wsrod
wszystkich przypadkow ze znang drogg transmisji.
Natomiast zakazenia droga kontaktow seksualnych

Table I11. Newly diagnosed syphilis cases in Poland in 2021-2022, by voivodeship and transmission group
Tabela I11. Nowo wykryte przypadki kity w Polsce w 2021-2022 r. wg wojewodztwa i drogi zakazenia

Transmission group*
‘ . Sexual
Voivodeship MSM Heterosexual f:optacts, Unknown Total
contacts missing type
of contacts

POLAND 863 450 323 1799 3435
1. Dolnoslaskie 43 30 6 29 108
2. Kujawsko-Pomorskie 32 26 15 26 99
3. Lubelskie 46 19 6 16 87
4. Lubuskie 17 18 4 30 69
5. Lodzkie 38 24 24 101 187
6. Matopolskie 129 43 63 86 321
7. Mazowieckie 136 54 32 924 1146
8. Opolskie 16 15 8 25 64
9. Podkarpackie 28 17 11 49 105
10. Podlaskie 24 23 8 12 67
11. Pomorskie 91 37 23 62 213
12. Slaskie 60 49 49 73 231
13.Swietokrzyskie 4 3 3 11
14. Warminsko-Mazurskie 11 12 3 23 49
15. Wielkopolskie 129 41 34 283 487
16. Zachodniopomorskie 59 39 36 57 191

* MSM - men who have sex with men

Source: done by NIPH NIH - NRI based on sanitary inspection data: case-based data for 2021-2022
Zrédto: opracowanie NIZP PZH - PIB w oparciu o sprawozdania z Inspekcji Sanitarnej: dane

jednostkowe dla 2021-2022 roku
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diagnosed among men compared to women — 40.3%
vs. 28.8%, respectively (501 cases for men vs. 46 for
women). However, late syphilis was diagnosed more
often in the female population: 6.9% vs. 2.9% (11
cases in women vs. 36 cases in men). Similarly, among
women, other syphilis and undetermined syphilis
were diagnosed much more often (ICD-10 code: A53),
as much as 64.4% of cases among women (103 cases),
compared to 56.8% (706 cases) among men (Fig. 2).

Similar proportions of clinical stage was observed
among cases reported in 2022, when early syphilis
accounted for 39.8% of all diagnoses (808 cases),
and other and undetermined syphilis as much as
55.9% (1,136 cases). More cases of early syphilis were
diagnosed among men compared to women — 41.5%
vs. 26.6% (745 cases among men vs. 63 cases among
women), respectively. On the other hand, late syphilis
was diagnosed more often in the female population:
5.9% vs 4.1% (14 cases among women vs. 74 cases
among men). Similarly, other and undetermined
syphilis was diagnosed much more often among
women, as much as 67.5% of cases among women
(160 cases) compared to 54.4% (976 cases) among men
(Fig. 2).

Treatment of patients suffering from syphilis in
dermatology/venerology clinics (MZ-14) in Poland. In
2021, according to the MZ-14 reports, 1,667 patients were
treated in dermatology/venereology clinics, including
the most numerous patients with early symptomatic
syphilis —46.4% (773 cases), as well as late syphilis and
other syphilis and undetermined — 31.7% (529 cases).
The smallest number of patients were treated at the
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bez okreslenia typu kontaktu stanowity najwyzszy
odsetek w wojewodztwie §laskim — 31,0% (Tab. III).

Najmniejszy odsetek zakazen wsrod MSM zareje-
strowano w woj. $laskim — 38,0%, natomiast najmnigj
zakazen wsrod osob heteroseksualnych zarejestrowa-
no w woj. matopolskim — 18,3%, a zakazenia przez
kontakty seksualne bez okreslenia typu kontaktu sta-
nowily najmniejszy odsetek w woj. dolnoslaskim —
7,6% zakazen ze znang droga zakazenia.

Zakazenia T. pallidum potwierdzone laborato-
ryjnie zgodnie z klasyfikacja przypadku dla potrzeb
nadzoru. W roku 2021 i 2022 rozpoznano odpowied-
nio 1 159 potwierdzonych przypadkow vs. 1 707 przy-
padkéw (82,6% vs. 84,0% wszystkich), ktore zgodnie
z definicjg przypadku, posiadaty dodatnie wyniki
badan potwierdzajacych zakazenie T. pallidum. Przy-
padki mozliwe dotyczyly 16,7% przypadkow w 2021
roku (234 przypadki) i 14,8% w 2022 roku (301 przy-
padkow). Natomiast jako przypadki prawdopodobne
sklasyfikowano tylko 10 przypadkow kity w 2021 roku
i 24 przypadki w 2022 roku.

Posta¢ kliniczna kily w momencie rozpoznania
wsréd kobiet i mezczyzn w Polsce. W 2021 roku
kita wczesna stanowita 39,0% wszystkich rozpoznan
zgloszonych do nadzoru (547 przypadkow), a kita inna
i nieokreslona az 57,7% (809 przypadkow). Wiecej
przypadkow kity wezesnej (kod ICD-10: AS1) rozpo-
znawano wérod mezczyzn w porownaniu do kobiet
— odpowiednio 40,3% vs. 28,8% (501 przypadkow
wsrod mezezyzn vs. 46 przypadkow wsrod kobiet).
Natomiast kila pdzna rozpoznawana byla czgsciej
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Figure 2. Syphilis stage at the moment of diagnosis in Poland in 2021-2022, among men and women

Rycina 2. Posta¢ kliniczna kity w momencie rozpoznania w Polsce w 2021-2022 roku, w$réd mezczyzn i kobiet

Source: done by NIPH NIH — NRI based on sanitary inspection data: case-based data for 2021-2022 year

Zrédto: opracowanie NIZP PZH — PIB w oparciu o sprawozdania z Inspekcji Sanitarnej: dane jednostkowe dla 2021-2022

roku
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early latent syphilis stage — 21.9% (365 cases) (Table
IV). The highest rate of treated people due to early
symptomatic syphilis was reported in Mazowieckie
voivodeship — 5.36 per 100,000 inhabitants, and the
lowest in Swictokrzyskie — 0.08, i.e. 1 case of syphilis.
On the other hand, late and undetermined syphilis was
most often treated in Malopolskie — 2.93 cases per
100,000 inhabitants, and the lowest in Swictokrzyskie
—0.16 per 100,000 inhabitants (Table V).

In 2022, according to the MZ-14 reports, 2,202
patients were treated in dermatology/venereology
clinics, including the most numerous patients with
early symptomatic syphilis — 44.2% (974 cases),
as well as late syphilis and other syphilis and
undetermined — 38.0% (836 cases). The smallest
number of patients were treated at the early latent
syphilis stage — 17.8% (392 cases). The highest rate
of treated people due to early symptomatic syphilis
was reported in Mazowieckie voivodeship — 6.86 per
100,000 inhabitants, and the lowest in Podlaskie — 0.17.
Whereas, late and undetermined syphilis was most
often treated in Zachodniopomorskie — 3.66 cases per

w populacji kobiet: 6,9% vs. 2,9% (11 przypadkow
wsrod kobiet vs. 36 przypadkow wsrod mezczyzn).

Podobnie wsrdd kobiet znacznie czgséciej rozpo-
znawano kit¢ inng i nieokres$long (kod ICD-10: AS53),
az 64,4% przypadkow wsrod kobiet (103 przypadki),
W poréwnaniu z mg¢zczyznami — 56,8% (706 przypad-
kéw) (Ryc. 2).

Podobne proporcje stadiow klinicznych obserwo-
wano réwniez wsrod rozpoznan zgloszonych w 2022
roku, wérdd ktorych kita wezesna stanowita 39,8%
(808 przypadkow), a kita inna i nieokreslona az 55,9%
(1136 przypadkow). Wiecej przypadkow kity wezesnej
rozpoznawano w$réd me¢zczyzn w poréwnaniu do ko-
biet — odpowiednio 41,5% vs. 26,6% (745 przypadkow
wsrod mezezyzn vs. 63 przypadki wérod kobiet). Na-
tomiast kita p6zna rozpoznawana byta czgsciej w po-
pulacji kobiet: 5,9% vs. 4,1% (14 przypadkéw wsrdd
kobiet vs. 74 przypadki wsrod mezczyzn). Podobnie
wsrod kobiet znacznie czeg$ciej rozpoznawano kite
inng i nieokreslona, az 67,5% przypadkéw wsrod ko-
biet (160 przypadkéw), w pordwnaniu z me¢zczyznami
— 54,4% (976 przypadkow) (Ryc. 2).

Table IV. First time treated syphilis cases in dermatology/venerology clinics in Poland in 2021-2022 by voivodeship and

syphilis stage

Tabela I'V. Osoby leczone na kile po raz pierwszy w poradniach skoérno-wenerologicznych w Polsce w 2021-2022 roku wg

wojewodztwa i postaci klinicznej kity

2021 2022
Early syphilis Late latent. Early syphilis Late latent,
Voivodeship sircgllll?ira};/y early latent uncc)lte}tl:rrrililfe d slzzlcl)qujlg;/y early latent u n(()iiehtz ;I:g ed

(A51.0-A51.4) (ASLS-ASLIN - (A 52-A53) (A51.0-A51.4) (ASLS-ASL9) | (A57-A53)

n 1 n 1 n 1 n 1 n 1 n 1
1. Dolno$laskie 44 1.52 | 43 149 | 27 | 093 | 48 1.66 | 35 1.21 80 | 2.77
2. Kujawsko-Pomorskie 38 1.84 16 0.78 4 0.19 20 1.00 10 0.50 15 0.75
3. Lubelskie 6 0.29 6 0.29 16 | 076 | 60 | 2.96 5 025 | 60 | 2.96
4. Lubuskie 15 1.49 14 1.39 17 1.69 17 1.73 9 0.92 11 1.12
5. Lodzkie 13 0.53 6 0.25 16 | 0.66 | 29 1.22 | 20 | 0.84 | 41 1.72
6. Matopolskie 135 | 3.96 11 032 | 100 | 293 | 150 | 4.37 8 023 | 97 | 2.83
7. Mazowieckie 291 | 536 | 115 | 212 | 118 | 2.18 | 378 | 6.86 | 118 | 2.14 | 190 | 3.45
8. Opolskie 12 1.23 6 0.61 26 | 2.66 | 14 1.49 11 1.17 16 1.70
9. Podkarpackie 16 | 0.75 0.05 0.19 8 0.38 3 0.14 11 0.53
10. Podlaskie 13 111 1 0.09 8 0.68 0.17 0.09 3 0.26
11. Pomorskie 94 | 4.01 66 | 2.81 40 170 | 74 | 314 | 60 | 2.54 | 50 | 212
12. Slaskie 53 1.18 21 0.47 | 48 1.07 | 82 1.89 | 32 | 074 | 43 | 0.99

13. Swigtokrzyskie 1 0.08 0 - 2 0.16 7 0.59 0 - 0 -
14. Warminsko-Mazurskie | 11 0.78 17 1.20 14 0.99 15 1.10 20 1.46 35 2.56
15. Wielkopolskie 13 1037 | 33 | 094 | 52 1.49 | 42 1.20 | 46 1.32 | 124 | 3.55
16. Zachodniopomorskie 18 1.07 9 0.53 37 | 2.19 | 28 1.71 14 | 085 | 60 | 3.66
POLAND 773 | 2.02 | 365 | 095 | 529 | 1.38 | 974 | 2.58 | 392 | 1.04 | 836 | 2.21

n — number, | — treatment rate per 100.000 population
Source: done by NIPH NIH — NRI based on CEZ data — e-health system data (MZ-14 forms — number of treatment cases)
Zrédto: opracowanie NIZP PZH — PIB na podstawie danych z CEZ (sprawozdania MZ-14 — liczba leczonych)
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100,000 inhabitants, and the lowest in Podlaskie — 0.26
per 100,000 inhabitants (Table I'V).

Comparing the number of diagnosed syphilis
cases reported to epidemiological surveillance with
the number of treated people in Poland, it is worth
noting that the number of people treated in 2020
decreased only slightly compared to previous years,
and the observed increase recorded in 2022 was at
the level of 44%. On the other hand, in the case of
syphilis infections diagnosed by 2022 and reported to
surveillance, the impact of the COVID-19 pandemic on
the delay in data reporting is clearly visible. Excluding
the decrease in 2020 year and comparing the number
of diagnosed cases from 2022 to the year before the
pandemic, i.e. 2019, the increase is not as large and
amounts only 25.7% of new infections (Fig. 3).

SUMMARY

In Poland, an increase in new diagnoses of syphilis
has been observed in 2021-2022 years (10). Although
during the COVID-19 pandemic in 2020 the number of
reported cases decreased significantly compared to 2019
(3), this is mainly the result of delays in reporting, which
can be observed thanks to the currently analyzed data,
where over 40% of cases diagnosed in 2021 (during the
pandemic time), were reported in the following years,
including 11.6% with a two-year delay.

Despite the decrease in the number of consultations
and hospitalizations among people with suspected
STIs, including syphilis, in one of the STI treatment
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Leczenie pacjentéw chorujacych na kile w po-
radniach skorno-wenerologicznych  (MZ-14)
w Polsce. W 2021 roku w poradniach skorno-wene-
rologicznych, zgodnie ze sprawozdaniem MZ-14, bylto
leczonych 1 667 pacjentéw, w tym najczesciej byli to
pacjenci w stadium kily wczesnej objawowej — 46,4%
(773 przypadki), a takze kity pdznej oraz kity innej
i nieokreslonej — 31,7% (529 przypadkow). Najmnigj
pacjentow byto leczonych w stadium kity wczesnej
utajonej — 21,9% (365 przypadki) (Tab. IV). Najwyz-
szy wskaznik leczonych oso6b z powodu kily wczesnej
objawowej zgloszono w wojewodztwie mazowieckim
— 5,36 na 100 000 mieszkancow, a najnizszy w woj.
swigtokrzyskim — 0,08 tj. 1 przypadek kity. Natomiast
kita pézna 1 nieokre$lona najczesciej byta leczona
w woj. malopolskim — 2,93 przypadkéw na 100 000
mieszkancow, a najrzadziej w wojewddztwie Swieto-
krzyskim — 0,16 na 100 000 mieszkancow (Tab. I'V).

W 2022 roku w poradniach skorno-wenerologicz-
nych, zgodnie ze sprawozdaniem MZ-14, byto leczo-
nych 2 202 pacjentéw, w tym najczesciej byli to pa-
cjenci w stadium kity wczesnej objawowej — 44,2%
(974 przypadki), a takze kily pdznej oraz kity innej
1 nieokreslonej — 38,0% (836 przypadkow). Najmniej
pacjentow byto leczonych w stadium kilty wczesnej
utajonej — 17,8% (392 przypadki). Najwyzszy wskaz-
nik leczonych 0s6b z powodu kity wczesnej objawowej
zgloszono w wojewodztwie mazowieckim — 6,86 na
100 000 mieszkancéw, a najnizszy w woj. podlaskim
—0,17. Natomiast kita pdzna i nieokreslona najczesciej
byta leczona w woj. zachodniopomorskim — 3,66 przy-
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Syphilis - total (treated)

Syphilis - total (surveillance)

Figure 3. Number of reported syphilis cases and treated person in Poland in 2016-2022

Rycina 3. Liczba zgtoszen kity, a liczba leczonych pacjentéw w Polsce w 2016-2022 roku

Source: done by NIPH NIH — NRI based on sanitary inspection data: case-based data for 2020-2022 and aggregated data
from MZ-56 for 2016-2019 and CEZ data — e-health system data (MZ-14 forms — number of treatment cases) for 2016-2022
Zrédto: opracowanie NIZP PZH — PIB w oparciu o sprawozdania z Inspekcji Sanitarnej: dane jednostkowe dla 2020-2022
roku i dane zagregowane z MZ-56 dla 2016-2019 roku oraz dane z CEZ (sprawozdania MZ-14 — liczba leczonych) dla

2016-2022
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centers in Poland during the COVID-19 pandemic the
number of patients with syphilis increased from 28.0%
to 39.4% (11).

The geographical differentiation between the
number of cases reported to surveillance and the
number of treated cases in dermatology/venerology
clinics indicates deficiencies in reporting cases from
some voivodeships. The highest rates of new diagnoses
were recorded in the north-west and central Poland,
while higher rates of treated cases occur in voivodeships
where treatment centers are located in larger cities,
including for e.g. Pomorskie, Mazowieckie and
Matopolskie voivodeships in 2021, and in 2022 year
voivoseships: Pomorskie, Mazowieckie, Malopolskie,
Zachodniopomorskie, Wielkopolskie, Dolno$laskie
and Lubelskie.

In 2021 and 2022, similarly as in previous year,
a high percentage of infections among women was
detected as other and undetermined syphilis. Whereas
the majority of syphilis cases, as well as early syphilis
were diagnosed among men and people below 40
years old. Also, among cases with known transmission
route, most cases were reported among men who have
sexual contact with men, compare to people who have
only heterosexual contacts. This indicates the need
to implement preventive measures in this population
including screening tests and improving the level
of education, which is confirmed by other studies
conducted in this target population (12).

There was also a problem with the quality of
the collected data, which undoubtedly, in the case
of syphilis, affects the correct classification and
verification of reported cases. The deficiencies concern
for example: transmission route, stage of syphilis,
clinics, information on previous treatment of syphilis
or a set of laboratory tests allowing for the classification
of the case in accordance with the case definition for
the needs of epidemiological surveillance of infectious
diseases.

CONCLUSIONS

1. Improving the surveillance and reporting of
complete data on identified infections is essential
for assessment the epidemiological situation.

2. Large regional differences in Poland indicate on
a problem with recognition or reporting of new cases.

3. COVID-19 pandemic has impacted on the
epidemiological surveillance system, which
continues to hinder a reliable assessment of the
epidemiological situation of other infectious
diseases.

4. The increase in new cases is also related to the
delay in reporting previously diagnosed infections.
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padkow na 100 000 mieszkancow, a najrzadziej w wo-
jewoddztwie podlaskim — 0,26 na 100 000 mieszkan-
cow (Tab. IV).

Poréwnujac liczbe rozpoznanych przypadkow kity,
ktore zostaly zgloszone do nadzoru epidemiologiczne-
g0 z liczba 0s6b leczonych w Polsce, zwraca uwage, ze
liczba leczonych w 2020 r. ulegta jedynie niewielkiemu
spadkowi w stosunku do poprzedzajacych lat, a obser-
wowany wzrost odnotowany w 2022 roku ksztattowat
si¢ na poziomie 44%. Natomiast w przypadku zakazen
kity rozpoznanych do 2022 roku i zgloszonych do nad-
zoru, wida¢ wyraznie wptyw pandemii COVID-19 na
opOznienie raportowania danych. Pomijajac spadek
w 2020 roku i odnoszac liczbg rozpoznanych przy-
padkow z 2022 roku do roku przed pandemig tj. 2019,
wzrost nie jest juz tak duzy i wynosi tylko 25,7% no-
wych zakazen (Ryc. 3).

PODSUMOWANIE

W Polsce w latach 2021-2022 obserwowano konty-
nuacj¢ wzrostu nowych rozpoznan kity (10). Co praw-
da w okresie pandemii COVID-19 w 2020 r. znacznie
zmniejszyla si¢ liczba zgloszonych przypadkéw w sto-
sunku do 2019 r. (3), jednak jest to gtéwnie wynikiem
opOznien w raportowaniu, co mozna zaobserwowac
dzieki obecnie analizowanym danym, w ktorych po-
nad 40% przypadkdéw rozpoznanych w roku 2021
(okresie trwania pandemii), zostata zgloszona dopiero
w kolejnych latach, w tym 11,6% z dwuletnim op6z-
nieniem.

Mimo zmniejszenia liczby konsultacji i hospita-
lizacji wérod osob z podejrzeniem STI, w tym kity,
w jednym z o$rodkéw leczenia STI w Polsce w okresie
pandemii COVID-19, liczba pacjentow z kitg wzrosta
z 28,0% do 39,4% (11).

Zrdéznicowanie geograficzne migdzy liczbg przy-
padkow zgtoszonych do nadzoru, a liczbg 0s6b leczo-
nych w poradniach skérno-wenerologicznych wskazu-
je na braki w raportowaniu przypadkéw z niektorych
wojewddztw. Najwyzsze wskazniki nowych rozpoznan
zarejestrowano na potnocnym zachodzie i w centrum
Polski, podczas gdy wyzsze wskazniki osob leczonych
wystepuja w wojewodztwach, gdzie osrodki leczenia
zlokalizowane sg w wigkszych miastach i dotyczy to
m. in. woj. pomorskiego, mazowieckiego 1 matopol-
skiego w 2021 roku, a w 2022 roku: pomorskiego, ma-
zowieckiego, matopolskiego, zachodniopomorskiego,
wielkopolskiego, dolnoslaskiego i lubelskiego.

W 2021 i 2022 roku, podobnie jak w latach po-
przednich, wysoki odsetek zakazen wsrdd kobiet
wykrywanych jest jako kita inna i nieokreslona. Na-
tomiast wigkszos¢ przypadkow kity, w tym Kkily
wczesnej, rozpoznawana jest nadal wéréd mezczyzn
1 0s0b przed 40 r.z. Wérdd osob ze znang droga za-
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kazenia, wigkszos¢ przypadkow rozpoznawana jest
wsréd mezezyzn utrzymujacych kontakty seksualne
Z mezczyznami, w porownaniu z osobami podejmuja-
cymi tylko kontakty heteroseksualne. Wskazuje to na
potrzebe wdrozenia dziatan profilaktycznych w tych
grupach, w tym badan screeningowych i poprawy po-
ziomu edukacji, co potwierdzajg inne badania prowa-
dzone w tej populacji docelowej (12).

Zarejestrowano rowniez problem z jakos$cig gro-
madzonych danych, co w przypadku kity niewatpli-
wie wptywa na poprawnos¢ klasyfikacji i weryfikacji
zgloszonych przypadkoéw. Braki dotycza np. drogi
transmisji, postaci klinicznej, informacji o poprzed-
nim leczeniu kity czy kompletu badan laboratoryjnych
pozwalajacych na klasyfikacje przypadku zgodnie
z definicjg przypadku dla potrzeb nadzoru epidemio-
logicznego nad chorobami zakaznymi.

WNIOSKI

1. Poprawa nadzoru i raportowania pelnych danych
dotyczacych rozpoznanych zakazen jest niezbgdna
w celu oceny sytuacji epidemiologiczne;.

2. Duze roéznice regionalne w Polsce wskazuja na
problem z rozpoznawalno$cia lub zgtaszalno$cia
nowych przypadkow.

3. Pandemia COVID-19 miata wplyw na system
nadzoru epidemiologicznego, co nadal utrudnia
rzetelng ocene sytuacji epidemiologicznej innych
chordb zakaznych.

4. Wzrost nowych przypadkow jest rowniez zwigza-
ny z opdznieniem w raportowaniu rozpoznanych
wczesniej zakazen.
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ABSTRACT

OBJECTIVES. We summarize the epidemiological situation of infectious diseases in 2022 in Poland, with
particular attention to the potential impact of the COVID-19 pandemic and the influx of refugees from Ukraine,
which occurred as a result of Russian aggression against this country.

MATERIAL AND METHODS. The evaluation uses published surveillance reports for individual diseases
(Epidemiological Chronicle) and data from the national register of infectious diseases, Epibaza, which collects
mandatory reports and information obtained during epidemiological investigations conducted by the State
Sanitary Inspection. Data on mortality were obtained from Statistics Poland Office.

RESULTS. In 2022, 2,370,351 cases of COVID-19 and 29,026 deaths due to this disease were recorded.
COVID-19 mortality in 2022 was significantly lower (by 68%) than in 2021, although COVID-19 still caused
more deaths than other infectious diseases combined. In 2022, mass testing for SARS-CoV-2 was withdrawn,
causing significant incidence underestimation. For diseases such as influenza and influenza-like illnesses,
chickenpox, Lyme disease, the 2022 incidence corresponded to the median for the years 2016-2020. The
incidence of tick-borne encephalitis (+70.8% vs. 2016-2020 median), Clostridioides difficile infections (+93.5%
vs. 2016-2020 median), norovirus infections (+62.8% vs. 2016-2020 median), invasive pneumococcal disease
(+88.8% vs. 2016-2020 median), and sexually transmitted infections returned to the upward trend. In the case
of HIV, diagnoses among migrants from Ukraine also contributed to the increased number of new diagnoses
(+100.9%). Migrants from Ukraine accounted for the highest percentage of HIV/AIDS cases (23.9%), hepatitis
B (6.2%) and C (10.6%), tuberculosis (4.6%), measles (11.1%), and rubella (4.8%). The size of the Ukrainian
migrant population in Poland in 2022 was estimated at 2%-3% of the general population.

CONCLUSIONS. For most diseases, there was an increase in recorded incidence compared to 2020-2021 and
areturn to pre-pandemic trends. The impact of the influx of refugees from Ukraine was modest for most diseases.

Keywords: infectious diseases, COVID-19, epidemiology, Ukrainian migrants, Poland, 2022
STRESZCZENIE

CEL PRACY. W pracy podsumowano sytuacje epidemiologiczna chorob zakaznych w 2022 r. Szczegdlng uwa-
ge poswigcono ocenie potencjalnego wptywu pandemii COVID-19 oraz napltywu uchodzcéw z Ukrainy, ktory
mial miejsce w wyniku rosyjskiej agresji na ten kraj.

MATERIAL I METODY. Oceny sytuacji dokonano w oparciu o opracowania dla poszczegdlnych jednostek
chorobowych (Kronika Epidemiologiczna) oraz dane z krajowego rejestru choréb zakaznych, Epibaza, ktory
gromadzi obowigzkowe zgloszenia i informacje uzyskane w trakcie dochodzen epidemiologicznych przeprowa-
dzanych przez Panstwowa Inspekcje Sanitarng. Dane dotyczace umieralnosci pozyskano z raportow Gltownego
Urzedu Statystycznego.

WYNIKI. W 2022 r. odnotowano 2 370 351 przypadkow COVID-19 i 29 026 zgondéw z powodu tej choroby.
Umieralnos$¢ z powodu COVID-19 w 2022 r. byta znaczaco nizsza (o 68%) niz w 2021 r. cho¢ nadal COVID-19

* The work was carried out as part of task No. BE-1/2024 / Praca zostata wykonana w ramach zadania nr BE-1/2024

This article is available in the Open Access model and licensed under Creative Commons Attribution-Non-Commercial 4.0. (CC BY-NC)

524



Magdalena Rosinska, Mirostaw P. Czarkowski, Matgorzata Sadkowska-Todys

odpowiadat za wigcej zgonoéw niz inne choroby zakazne tacznie. W 2022 r. wycofano masowe testowanie w kie-
runku SARS-CoV-2, co poglebito niedoszacowanie liczby przypadkow tej choroby. Dla chordb takich jak gry-
pa i zachorowania grypopodobne, ospa wietrzna, borelioza zapadalnos¢ rejestrowana w 2022 r. odpowiadata
medianie za lata 2016-2020. Do wzrostowych trendow powrocita zapadalnos$¢ na kleszczowe zapalenie mozgu
(+70,8% vs mediana 2016-2020), zakazenia Clostridioides difficile (+93,5% vs mediana 2016-2020), zakaze-
nia norowirusowe (+62,8% vs mediana 2016-2020), inwazyjna chorob¢ pneumokokowa (+88,8% vs mediana
2016-2020), czy na choroby przenoszone droga ptciowa. W przypadku zakazen HIV do zwigkszonej liczby no-
wych rozpoznan (+100,9%) przyczynity si¢ rowniez rozpoznania wsréd migrantow z Ukrainy.

Migranci z Ukrainy stanowili najwyzszy odsetek wsrod przypadkow HIV/AIDS (23,9%), wirusowego zapale-
nia watroby B (6,2%) i C (10,6%), gruzlicy (4,6%), odry (11,1%) i r6zyczki (4,8%). Liczebno$¢ populacji migran-
tow z Ukrainy pozostajacych w Polsce szacuje si¢ na 2%-3% populacji ogolne;j.

WNIOSKI. Dla wigkszosci choréb odnotowano wzrosty rejestrowanej zapadalnosci w stosunku do lat
2020-2021 i powrot do trendéw sprzed pandemii. Wptyw naptywu uchodzcow z Ukrainy byl niewielki w przy-

padku wiekszosci chorob.

Stowa kluczowe: choroby zakazne, COVID-19, epidemiologia, migranci z Ukrainy, Polska, rok 2022

INTRODUCTION

The epidemiological situation of infectious
diseases in 2022 was still strongly influenced by
the COVID-19 pandemic. Although the COVID-19
incidence continued to be very high, the burden of this
disease had already decreased significantly in 2022.
The reason for this situation was, on the one hand, the
evolution of the virus towards less virulent variants,
and on the other, the increasing level of immunization
of the population in connection with the conducted
vaccination program, as well as post-infection
immunity.

In Poland, the state of epidemic was lifted on May
12, 2022, although the intensity of epidemic control
measures had already been significantly limited since
the beginning of 2022 (1).

Due to significant disruptions in the functioning
of healthcare systems during the pandemic in 2020—
2021, long-term effects of failure to meet all the health
needs, the so-called “health debt”, are expected. The
health debt of the pandemic results from interrupted
or reduced preventive measures, including screening
programs, delays and interruptions in the diagnosis
and treatment of chronic diseases, as well as adverse
changes in health behaviors. In the context of
infectious diseases, the following phenomena could
have impact on the epidemiology in the post-pandemic
period. The first is the accumulation of people
susceptible to infection. This is especially important
in the case of airborne diseases, for which COVID-19
epidemic control measures have significantly reduced
transmission (2,3). The second is the delayed diagnosis
of diseases such as HIV/AIDS or chronic viral hepatitis,
as a result of the suspension of screening programs
during the period of intensified non-pharmaceutical
public health interventions. In this mechanism, on
the one hand, a higher frequency of diagnoses in the

WSTEP

Sytuacja epidemiologiczna choréb zakaznych
w 2022 r. nadal pozostawata pod silnym wpltywem
pandemii COVID-19. Cho¢ zapadalnos¢ na tg choro-
be wciaz byta bardzo wysoka, to w 2022 r. obcigzenie
spoteczne COVID-19 znacznie si¢ juz zmniejszylo.
Powodem takiej sytuacji byla z jednej strony ewolu-
cja wirusa w kierunku mniej zjadliwych wariantow,
a z drugiej wzrastajacy stopien uodpornienia spo-
feczenstwa w zwigzku z prowadzonym programem
szczepien ochronnych, a takze odpornoscia po zacho-
rowaniach.

W Polsce stan epidemii zostal odwotany 12 maja
2022 r., przy czym nasilenie dzialan przeciwepide-
micznych bylo juz znacznie ograniczone od poczatku
2022 r. (1).

Z uwagi na istotne zaktocenia w funkcjonowaniu
systemow ochrony zdrowia w okresie pandemii w la-
tach 2020 — 2021, spodziewane bylo wystgpienie od-
legtych skutkow braku zaspokojenia innych potrzeb
zdrowotnych, tzw. ,,dtugu zdrowotnego”. Dtug zdro-
wotny pandemii wynika z przerwanych lub zreduko-
wanych dzialan profilaktycznych, w tym badan prze-
siewowych, op6znien i przerw w diagnostyce i leczeniu
chordb przewlektych, a takze z niekorzystnych zmian
w zachowaniach zdrowotnych. W kontekscie chorob
zakaznych kluczowe dla ksztaltowania si¢ sytuacji
epidemiologicznej w okresie post-pandemicznym jest
wziecie pod uwage nastepujacych zjawisk. Pierwsze
to akumulacja osob wrazliwych na zakazenie. Ma to
zwlaszcza znaczenie w przypadku choréb przenoszo-
nych droga powietrzng lub kropelkowa, w przypadku
ktorych dziatania przeciwepidemiczne podczas zwal-
czania COVID-19 znaczaco ograniczyly transmisje
(2,3). Drugim jest op6znione rozpoznawanie choréb ta-
kich jak HIV/AIDS czy przewlekle wirusowe zapalenia
watroby, w wyniku zawieszenia badan przesiewowych
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advanced stage of the disease is expected , and on the
other hand, an increased incidence of these diseases
due to the accumulation of people with undiagnosed
and untreated infections, who may become a source
of infection for others. The third phenomenon is the
increase in attitudes reluctant to vaccination. The
period of the pandemic in many countries, including
Poland, has caused a crisis of trust in state institutions
and even hospitals and medical facilities, as shown
by studies in the United States (4). Research suggests
that this trust is crucial to maintaining a high level of
participation in public health interventions, including
vaccination programs (5). Vaccine hesitancy in Poland
has contributed to the low coverage of vaccination
against COVID-19 compared to other European
countries (1). Additionally, a growing number of
people evading mandatory vaccinations of infants and
children is observed (6).

The rather complex epidemiological situation of
infectious diseases in Poland in 2022, towards the
end of the COVID-19 pandemic, was complicated
by increased migration from Ukraine as a result of
Russian aggression against that country. According to
data from the Statistics Poland office, at the beginning
of 2023, approximately 998 thousands Ukrainians
benefited from temporary protection in Poland (7). The
actual number of migrants from Ukraine who stayed
for shorter time periods in Poland in 2022 was much
higher. Although it is difficult to estimate precisely,
statistics on mobile devices classified as belonging to
people from Ukraine indicate that at the peak, in May
2022, there could have been over 3.4 million people
from Ukraine in Poland. These data also indicate that
for most, Poland was a transit country before continuing
their journey to Western European countries (8).

According to previous studies, migrants in the EU/
EEA are at increased risk of death from infectious
diseases and most often have suboptimal vaccination
rates against infectious diseases. Depending on the
country of origin, the frequency of diseases such as
tuberculosis, viral hepatitis, or HIV infection is higher
(9). Additionally, living conditions during migration,
including staying in crowded rooms, lower hygiene
levels, or difficult access to running water and food may
lead to disease outbreaks. In the context of refugees
from Ukraine, the European Centre for Disease
Prevention and Control (ECDC) draws attention to the
risk of vaccine-preventable diseases (poliomyelitis,
measles, COVID-19, influenza, tuberculosis), HIV, as
well as outbreaks of food- and water-borne diseases
(e.g. salmonellosis, shigellosis, viral infections) (10).

In 2022, several new public health threats were
reported in European countries, the most important
of which was the occurrence of a large outbreak of
monkeypox (mpox, mpx) (11,12).
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w okresie nasilonych restrykeji przeciwepidemicznych.
W tym mechanizmie oczekuje si¢ z jednej strony wigk-
szej czestosci rozpoznan w zaawansowanej fazie cho-
roby, a z drugiej zwigkszonej zapadalnosci na te choro-
by z uwagi na nagromadzenie os6b z nierozpoznanym
inieleczonym zakazeniem, ktore moga stac si¢ zrodtem
zakazenia dla innych. Trzecim zjawiskiem jest wzrost
postaw niechetnych szczepieniom. Okres pandemii
w wielu krajach, w tym w Polsce, spowodowat kryzys
zaufania w stosunku do instytucji panstwowych, a na-
wet szpitali i placéwek medycznych, jak wynika z ba-
dan np. w Stanach Zjednoczonych (4). Wskazuje sie, ze
zaufanie to jest kluczowe, by utrzymac¢ wysoki poziom
uczestnictwa spoteczenstwa w dziataniach przeciwepi-
demicznych, w tym programach szczepien ochronnych
(5). Postawy niechetne szczepieniom w Polsce wpty-
nety na niski, w poréwnaniu z innymi krajami euro-
pejskimi stan zaszczepienia przeciwko COVID-19 (1).
Dodatkowo obserwuje si¢ rosnaca liczbg uchylajacych
si¢ od obowigzkowych szczepien ochronnych niemow-
1t i dzieci (6).

Na dos¢ ztozong sytuacje epidemiologiczng cho-
rob zakaznych w Polsce w 2022 r. pod koniec okresu
pandemii COVID-19, natozyta si¢ nasilona migracja
z Ukrainy w wyniku rosyjskiej agresji na ten kraj.
Wedtug danych Gtéwnego Urzedu Statystycznego na
poczatku 2023 r. z ochrony tymczasowej korzystato
w Polsce ok. 998 tysiecy mieszkancow Ukrainy (7).
Rzeczywista liczba migrantéw z Ukrainy, ktora prze-
bywata przez jaki$ okres na terenie Polski w 2022 r.
byta jednak duzo wigksza. Cho¢ trudno to doktadnie
oszacowac, to statystyki dotyczace urzadzen mobil-
nych sklasyfikowanych jako nalezace do osob z Ukra-
iny wskazuja, ze w szczytowym momencie, w maju
2022 r., 0s6b z Ukrainy mogto by¢ w Polsce ponad 3,4
miliona. Dane te wskazuja rowniez, ze dla wigkszosci
z nich Polska byta krajem tranzytowym przed dalsza
podro6za do krajow Europy Zachodnigj (8).

Wedtug wezesniejszych badan u migrantoéw w UE/
EOG stwierdza si¢ podwyzszone ryzyko zgonu z po-
wodu choréb zakaznych i najczgsciej suboptymalny
poziom zaszczepienia przeciwko chorobom zakaz-
nym. W zalezno$ci od kraju pochodzenia czgstsze jest
wystepowanie chorob takich jak gruzlica, wirusowe
zapalenia watroby, czy zakazenie HIV (9). Dodatko-
wo, warunki zycia podczas migracji, w tym przeby-
wanie w zattoczonych pomieszczeniach, nizszy po-
ziom higieny czy utrudniony dostep do biezacej wody
1 zywnosci mogg prowadzi¢ do wystepowania ognisk
zachorowan. W kontekscie uchodzcow z Ukrainy,
Europejskie Centrum Prewencji i Kontroli Choréb
(ECDC) zwraca uwage na ryzyko chorob, ktérym za-
pobiega si¢ poprzez szczepienia (poliomyelitis, odre,
COVID-19, grype, gruzlice), HIV, a takze ogniska
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OBJECTIVE

This paper summarizes the epidemiological
situation of infectious diseases in Poland in 2022
based on the papers published in Epidemiological
Chronicle referring to 2022. The Epidemiological
Chronicle has been a permanent section of the
Przeglad Epidemiologiczny-Epidemiological Review
journal since the 1960s. Its articles include a detailed
epidemiological analysis of diseases of significant
importance to public health. This article pays
particular attention to the impact of the COVID-19
pandemic, considering the possible interpretation
of data in the context of changes that could have
resulted from the restrictions introduced, as well
as the impact of disruptions in the diagnostic and/
or reporting system for infectious diseases that
occurred in 2020-2021 (13). In addition we aimed
to evaluate the impact of significant migration wave
from Ukraine in 2022.

MATERIAL AND METHODS

The epidemiological situation was assessed
using data included in reports submitted by the
State Sanitary Inspection (MZ-56 form) based on
notifications of diagnosed and/or suspected cases of
infectious diseases and infections made by doctors
and notifications of positive laboratory test results
submitted by laboratory diagnosticians, as well as
epidemiological investigations conducted by Sanitary
— Epidemiological Stations. These data are published
in the annually prepared bulletins “Infectious
diseases and poisonings in Poland” (14) and
“Protective vaccinations in Poland” (15). Vaccination
coverage was calculated in relation to the size of the
population of children and adolescents included in
the MZ-54 reports prepared by primary health care
units and submitted to the State Sanitary Inspection.
In the years 2012-2022, it was usually >95% of the
population aged 0-19 years reported by the Central
Statistical Office (currently Statistics Poland). The
vaccination evasion rate was defined as the share of
persons aged 0-19 years who did not receive any of
the mandatory vaccinations, as reported by doctors to
the State Sanitary Inspection as cases of “evasion”, in
relation to the population included in the vaccination
status reports.

Data on deaths were taken from the data made
available by the Demographic Research Department of
the Statistics Poland Office, from the part constituting
a compilation of data on deaths due to infectious and
parasitic diseases registered in 2022.

chorob przenoszonych przez zywnos$¢ i wode (np. sal-
monellozy, czerwonka, zakazenia wirusowe) (10).

W 2022 r. w krajach europejskich odnotowano kil-
ka nowych zagrozen dla zdrowia publicznego, z kto-
rych najwazniejszym bylo wystgpienie duzego ogni-
ska ospy matpiej (mpox, mpx) (11,12).

CEL PRACY

Niniejsza praca podsumowuj¢ sytuacj¢ epidemio-
logiczng chorob zakaznych w Polsce w 2022 r. na pod-
stawie Kroniki Epidemiologicznej, obejmujac artyku-
ty odnoszace si¢ do 2022 r. Kronika Epidemiologiczna
jest statym dziatlem czasopisma Przeglad Epidemiolo-
giczny od lat 60. XX w. W jej poszczegolnych artyku-
tach mozna znalez¢ szczegdtowa analizg epidemiolo-
giczng w zakresie jednostek chorobowych o istotnym
znaczeniu dla zdrowia publicznego. W obecnym ar-
tykule zwrdcono szczegdlng uwage na wptyw pande-
mii COVID-19, rozwazajac mozliwg interpretacje da-
nych w kontekscie zmian, ktoére mogly by¢ wynikiem
wprowadzonych restrykcji, a takze wplywu zaklocen
systemu diagnostyki i/lub raportowania chordb zakaz-
nych, ktére miaty miejsce w latach 2020 — 2021 (13).
Dodatkowo, wzigto pod uwage wptyw znaczacej fali
migracji z Ukrainy w 2022 .

MATERIAL I METODY

Do oceny sytuacji epidemiologicznej wykorzy-
stano dane uj¢te w raportach przekazywanych przez
Panstwowa Inspekcje Sanitarng (druk MZ-56), spo-
rzadzanych na podstawie zgloszen rozpoznan lub po-
dejrzen chordb zakaznych i zakazen dokonywanych
przez lekarzy oraz zgloszen dodatnich wynikéw ba-
dan laboratoryjnych przekazywanych przez diagno-
stow laboratoryjnych, a takze z dochodzen epidemio-
logicznych przeprowadzanych przez Stacje Sanitarno
-Epidemiologiczne. Zweryfikowane dane ze zgloszen
przedstawiane sg w przygotowywanych corocznie
biuletynach ,,Choroby zakazne i zatrucia w Polsce”
(14) oraz ,,Szczepienia ochronne w Polsce” (15). Stan
zaszczepienia podano wzgledem liczebno$ci popula-
cji dzieci i mlodziezy uwzglednionej w sprawozda-
niach ze szczepien ochronnych (MZ-54) sporzadza-
nych przez placowki podstawowej opieki zdrowotnej
1 przesytanych do Panstwowej Inspekcji Sanitarne;.
W latach 2012-2022 bylo to na ogoét >95% populacji
w wieku 0-19 lat wykazywanej przez Gtéwny Urzad
Statystyczny (GUS). Wskaznik uchylania si¢ od szcze-
pien definiowano jako udziat przypadkow osob w wie-
ku 0-19 lat, ktére w ramach szczepien obowigzkowych
nie otrzymaly jakiego$ obowigzkowego szczepienia,
zgloszonych przez lekarzy do inspekcji sanitarnej jako
przypadki ,,uchylania si¢”, w stosunku do liczby przy-
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RESULTS AND DISCUSSION

In 2022, the incidence of COVID-19 continued to be
high, with over 2.3 million cases and over 29 thousand
deaths related to this disease recorded in Poland (Table
I). Despite the decrease in the number of registered
infections compared to the previous year, 2021, the
actual incidence could have been higher than in 2021.
This hypothesis bases on the following premises.
Firstly, at the end of 2021, the Omicron variant
became the dominant variant of the virus in Poland,
and then, in 2022, its subsequent subvariants (1,16).
These variants were characterized by particularly
high infectivity, exceeding the infectivity of the
preceding variants, as well as an increased ability to
escape the immune response, both post-vaccination
and acquired as a result of infection. In consequence,
these variants were able to circulate in a population
partially immunized against the previous variants.
Secondly, in 2022 (exactly on May 12, 2022), the state
of epidemic was officially lifted in Poland, and the level
of non-pharmacological interventions was gradually
decreasing even before its official lifting. This resulted
in easier circulation of the SARS-CoV-2 virus (as well
as other pathogens transmitted by droplets or direct
contact). Moreover, the completeness of the disease
registration was impacted by a significant reduction in
testing for SARS-CoV-2 after the lifting of the state of
epidemic. The number of tests performed decreased
more than 10-fold, from over 2,000 per 100,000
inhabitants per week in the first weeks of 2022 to 50-
250/100,000 per week in the second half of the year.
Given the already low initial level of testing in Poland,
this raises questions about the interpretability of data
on registered COVID-19 cases. That said, with the
decreasing burden of the disease, maintaining a high
level of COVID-19 testing would be economically
unjustified. According to the ECDC recommendations,
COVID-19 surveillance in the current epidemiological
situation should be organized in the form of sentinel
surveillance, integrated with surveillance of influenza
and RSV (17). Such an approach has not been adopted in
Poland, hence in 2022 and later it became problematic
to measure the real incidence of COVID-19.

Epidemiological trends of other infectious
diseases should be considered in the context of the
aforementioned gradual withdrawal of restrictions,
as well as taking into account the possible impact of
the influx of refugees from Ukraine. Figure 1 shows
the percentage of migrants from Ukraine among
newly registered cases. This percentage ranges from
less than 1% to over 20%. This percentage should be
interpreted as the lower limit of the actual percentage
since it was not always feasible to determine the
migrant status for the reported cases, especially in the
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padkow wykazanych w sprawozdaniach ze stanu za-
szczepienia.

Dane o zgonach zaczerpnigto z zestawienia De-
partamentu Badan Demograficznych GUS, glownie
z czesci stanowigcej zestawienie danych dotyczacych
zgonow z powodu choréb zakaznych i pasozytniczych
zarejestrowanych w 2022 r.

WYNIKI I ICH OMOWIENIE

W 2022 r. nadal odnotowywano wysoka zapadal-
no$¢ na COVID-19, w Polsce zarejestrowano ponad
2,3 miliona zachorowan oraz ponad 29 tysigcy zgo-
now zwigzanych z tg chorobg (Tab. I). Pomimo spadku
liczby rejestrowanych zakazen w stosunku do poprze-
dzajacego roku 2021, rzeczywista zapadalno$¢ mogta
jednak by¢ nieco wyzsza niz w 2021 r. Tez¢ tg mozna
oprze¢ na nastepujacych przestankach: po pierwsze,
pod koniec 2021 r. w Polsce dominujagcym wariantem
wirusa stal si¢ wariant Omicron a nastepnie, w 2022 .
jego kolejne podwarianty (1,16). Warianty te cechowa-
ty sie szczegolnie wysoka zakazno$cia, przekraczajaca
zakazno$¢ poprzedzajacych wariantow, a takze zwigk-
szong zdolnoscia omijania odpowiedzi immunologicz-
nej, zar6wno poszczepiennej jak i nabytej w wyniku
zakazenia. W zwigzku z tym, warianty te byly w stanie
krazy¢ w czeSciowo uodpornionej przeciw poprzednim
wariantom populacji. Po drugie, w 2022 r. (doktadnie
12.05.2022 r.) zostat oficjalnie w Polsce odwotany stan
epidemii, a poziom niefarmakologicznych dziatan prze-
ciwepidemicznych sukcesywnie si¢ zmniejszat jeszcze
przed jego oficjalnym odwotaniem. Powodowalo to
latwiejsze krazenie wirusa SARS-CoV-2 (a takze in-
nych patogenow przenoszonych droga kropelkowa lub
przez kontakt bezposredni). Z punktu widzenia wia-
rygodnos$ci rejestrow zachorowan najwazniejsze bylo
jednak znaczace ograniczenie testowania w kierunku
SARS-CoV-2 po odwotaniu stanu epidemii. Liczba
wykonywanych testow obnizyla si¢ ponad 10-krotnie,
z ponad 2000 na 100 tysigcy mieszkancow tygodniowo
w pierwszych tygodniach 2022 r. do 50-250/100 tysiecy
tygodniowo w drugiej potowie roku. Przy i tak niskim
wyj$ciowym poziomie testowania w Polsce, postawilo
to pod znakiem zapytania interpretowalno$¢ danych
dotyczacych zarejestrowanych przypadkow COVID-19.
Trzeba tu jasno wskazac, ze przy malejgcym obcigzeniu
chorobg utrzymanie wysokiego poziomu wykonawstwa
badan w kierunku COVID-19 byloby ekonomicznie
nieuzasadnione. W tej sytuacji, wedtug rekomendacji
ECDC, nadzér nad tg chorobg powinien zosta¢ zorgani-
zowany w formie nadzoru sentinelowego, zintegrowa-
nego z nadzorem nad grypa i RSV (17). Takie podejscie
nie zostalo jednak wprowadzone w Polsce, stad osza-
cowanie realnej zapadalnosci na COVID-19 w 2022 r.
i po6zniejszych latach jest problematyczne.
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case of common diseases for which the State Sanitary
Inspection does not perform detailed epidemiological
investigations and bases on information obtained from
the notifying clinician. Considering the size of the
refugee population, this group periodically accounted
for approx. 2% to even over 8% of the population.
Due to high mobility, it is difficult to estimate this
percentage on an annual basis, but data on decisions
on temporary protection issued indicate that number of
migrants staying in our country for longer periods was
closer to the lower limit, i.e. 2%. As for children and
adolescents, according to data from the Educational
Information System, available on the Open Data
portal ( https://dane.gov.pl ), the number of children
and adolescents studying in Polish schools at the
end of 2022 was about 147 thousands, and about 37
thousands children attended kindergartens. They
accounted for approximately 2.6% of all children and
adolescents in Poland, although this percentage varied
significantly by region. It seems plausible, therefore,
that the percentage of infectious disease cases among
migrants in the range of up to 3% indicates a similar
risk of infection or disease in this group as among
the residents of Poland. HIV/AIDS, viral hepatitis,
measles and rubella were above this limit. However, it
should be noted that in the case of measles and rubella,
the overall number of cases was low. Migrants also

C difficile

Lyme disease

Varicella

Enteropathogenic, enterotoxigenic, enteroinvasive, enterohaemorrhagic E. coli
Invasive disease: pneumocccal
Campylobacteriosis
Salmonelosis

Yersiniosis

Mumps

Gonorrhea

Whooping cough

Rotavirus

Invasive disease: menigococcal
Norovirus

Invasive disease: H.influenzae

0,0%

Syphilis

Rubella

Viral hepatitis A
Viral hepatitis B
Viral hepatitis C
Measles

HIV/AIDS

H 2021 m2022

Trendy epidemiologiczne innych choréb zakaz-
nych nalezy rozpatrywaé w konteks$cie wspomniane-
g0 powyzej stopniowego wycofywania restrykcji, jak
réwniez napltywu migrantéw z Ukrainy. Na rycinie 1
pokazano odsetek, jaki stanowili migranci z Ukrainy
wsrod nowo zarejestrowanych zakazen i zachorowan.
Odsetek ten ksztattujacy si¢ od warto$ci ponizej 1%
do ponad 20%, nalezy traktowa¢ jako dolng granice
rzeczywistego odsetka ze wzgledu na brak mozliwo-
$ci ustalenia statusu migranta dla wszystkich zglasza-
nych przypadkéw zachorowan. Bylo to niemozliwe
zwlaszcza w przypadku czestych chordb, dla ktorych
Panstwowa Inspekcja Sanitarna nie wykonuje szcze-
gotowych dochodzen epidemiologicznych bazujac na
informacji pozyskanej od lekarza. Biorac pod uwage
liczebno$¢ populacji uchodzcow, grupa ta stanowita
okresowo ok. od 2% do nawet ponad 8% populacji.
Z uwagi na duzg mobilno$¢ trudno oszacowac ten
odsetek w skali rocznej, ale dane dotyczace wydawa-
nych decyzji o ochronie tymczasowej wskazuja, ze
0sOb przebywajacych w naszym kraju przez dtuzsze
okresy byto blizej dolnej, podanej powyzej granicy, tj.
2%. Jesli chodzi o dzieci i mlodziez to wedtug danych
z Systemu Informacji O$wiatowej, dostepnych na por-
talu Otwarte Dane (https://dane.gov.pl), liczba dzieci
i mlodziezy uczacej si¢ w polskich szkotach pod ko-
niec 2022 r. wynosita ok. 147 tysigcy, a okoto 37 tysig-

5,0% 10,0% 15,0% 20,0% 25,0%

Figure 1. Percent of Ukrainian migrants among newly registered cases of selected infectious diseases in Poland in 2022
Rycina 1. Odsetek migrantéw z Ukrainy wséréd nowo zarejestrowanych przypadkéow wybranych choréb zakaznych

w Polsce w 2022 r.
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accounted for a significant percentage of tuberculosis
cases (not included in Fig. 1). It was 4.6% (18).

In 2022, there was a significant increase in the
incidence of droplet-borne diseases compared to the
pandemic years of 2020-2021. Already in 2021, an
increased incidence was noted compared to 2020,
when restrictions related to the COVID-19 pandemic
were the strongest. In 2022, the incidence for a number
of diseases reached or even exceeded the median
level observed in 2016-2020, which mostly covered
pre-pandemic years. The incidence of influenza and
influenza-like illnesses, as well as chickenpox, were
similar to the rates before the pandemic. Vaccination
coverage against these diseases remains very low.
In 2022, slightly over 1,107,000 vaccinations against
influenza were performed, which corresponds to less
than 3% of the population and constitutes a decrease as
compared to 2021. The highest number of vaccinations
against influenza were performed in the age group of
65 +, but even in this group the percentage of those
vaccinated in 2022 did not exceed 10% (15). These data
are confirmed by a survey among people aged 50 +
conducted in European Union countries. In this study,
the percentage of people vaccinated against influenza
in Poland in 2021 was 9.2%, which means that Poland
was ranked, together with Bulgaria and Slovakia,
as one of the 3 countries with the lowest vaccination
coverage against influenza in Europe (19). The uptake of
vaccination against chickenpox also remained at a very
low level. As in previous years, slightly over 123,000
varicella vaccinations were performed, approximately
half as part of mandatory vaccinations of exposed
persons and half as part of recommended vaccinations.

The incidence of pertussis was significantly below
the median from the pre-pandemic years (-76.9%).
This disease occurs in 3-5-year cycles and another
peak was expected around 2020 (20). However, the
circulation of the bacteria was effectively interrupted
during the pandemic in Poland as well as in other
European countries. In Europe, the pertussis incidence
remained at a very low level in 2022 (21), causing
the accumulation of susceptible individuals in the
population. In 2022, there were no compensatory
epidemics yet — significant increases were observed
only in 2023 (22). The incidence of measles and rubella,
as well as invasive meningococcal disease, were also
below the 2016-2020 median. This could be related
to the generally downward trend in the occurrence of
these diseases. It is worth emphasizing that although the
overall number of measles and rubella cases in Poland
was low, several cases were recorded among migrants
from Ukraine. This situation requires monitoring due
to the lower vaccination rate of children against these
diseases in Ukraine than in Poland and their relatively
high incidence in that country (23).
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cy dzieci uczgszczato do przedszkoli. Byto to ok. 2,6%
ogdhu dzieci i mtodziezy w tym wieku, cho¢ odsetek
ten byl znacznie zréznicowany geograficznie. Wyda-
je si¢ wiec, ze odsetki zachorowan wérdéd migrantow
w granicach do 3%, wskazuja na ryzyko zachorowania
w tej grupie, zblizone do ryzyka wsrod mieszkancow
Polski. Powyzej tej granicy znalazty si¢ HIV/AIDS,
wirusowe zapalenia watroby, odra i rozyczka. Nale-
zy jednak zaznaczyé¢, ze w przypadku odry i rézyczki
ogoblna liczba zachorowan byta niewielka. Osoby mi-
grujace stanowity rowniez istotny odsetek zachoro-
wan w przypadku gruzlicy (nie ujetej na ryc. 1). Byto
to 4,6% (18).

W 2022 r. obserwowano wyrazny wzrost zapa-
dalno$ci na choroby przenoszone droga kropelko-
wa w stosunku do lat pandemicznych 2020-2021.
Juz w 2021 r. odnotowano zwickszong zapadalnos¢
w stosunku do 2020 r., w ktorym restrykcje zwiaza-
ne z pandemiag COVID-19 byty najsilniejsze. W 2022
r. dla szeregu chordb zapadalnos¢ osiggnela poziom
mediany obserwowanej w latach 2016-2020, obejmu-
jacej w wiekszosci lata przedpandemiczne, lub nawet
przekroczyta ten poziom. Na podobnym poziomie
jak przed pandemia ksztaltowata si¢ zapadalno$¢ na
grype¢ 1 zachorowania grypopodobne, jak rowniez na
osp¢ wietrzng. Stan zaszczepienia przeciwko tym cho-
robom pozostaje na bardzo niskim poziomie. W 2022
r. wykonano nieco ponad 1107 tysigcy szczepien prze-
ciwko grypie, co odpowiada mniej niz 3% popula-
cji i stanowi spadek w stosunku do 2021 r. Najwie-
cej szczepien przeciwko grypie wykonano w grupie
wieku 65 lat i wigcej, ale nawet w tej grupie odsetek
zaszczepionych w 2022 r. nie przekroczyt 10% (15).
Dane te potwierdzaja badania ankietowe wsrdd osob
w wieku 50 lat i wiecej przeprowadzone w krajach
Unii Europejskiej. W badaniach tych odsetek zaszcze-
pionych przeciwko grypie w Polsce w 2021 r. wyniost
9,2% 1 tym samym Polska uplasowala si¢ wraz z But-
garig i Stowacja wsrdd trzech krajow o najnizszym
stanie zaszczepienia przeciwko grypie w Europie (19).
Na bardzo niskim poziome pozostato réwniez wyko-
nawstwo szczepien przeciwko ospie wietrznej. Podob-
nie jak w poprzedzajacych latach wykonano niewiele
ponad 123 tysigce szczepien, mniej wiecej po potowie
w ramach szczepien obowigzkowych 0sob narazonych
i w ramach szczepien zalecanych.

Zachorowalno$¢ na krztusiec znalazta si¢ istotnie
ponizej mediany z lat przedpandemicznych (-76,9%).
Choroba ta wystepuje w cyklach 3-5-letnich i ok. 2020
1. byl spodziewany kolejny szczyt (20). Krazenie bak-
terii zostato jednak skutecznie przerwane w trakcie
pandemii tak w Polsce jak i w innych krajach europej-
skich. W Europie zapadalno$¢ na krztusiec pozosta-
wala jeszcze w 2022 r. na bardzo niskim poziomie (21),
powodujac nagromadzenie osob wrazliwych w popu-
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In turn, the incidence of invasive H. influenzae
disease and invasive pneumococcal disease exceeded
the 2016-2020 rates, respectively +48.2% and +88.8%
compared to the median. In the case of H. influenzae
the number of cases remained low, and by large the
disease concerned unvaccinated individuals (24).
On the other hand, the incidence of pneumococcal
disease was high and the significant upsurge of
invasive disease cases could be attributed to the
increased circulation of other respiratory pathogens
after the pandemic, including respiratory viruses,
affecting the risk of developing invasive disease in
the case of S. pneumoniae infection. Of note, invasive
pneumococcal disease occurred mainly in adults,
especially the elderly, and this shift towards older
age is most likely associated with the introduction of
pneumococcal vaccination to the routine childhood
immunization calendar in 2017. Adult immunization
is recommended, but only since September 2023, the
13-valent conjugate pneumococcal vaccine has been
included in the list of reimbursed drugs and this only
for people aged 65+ from pneumococcal disease risk
groups.

In the context of vaccine-preventable diseases the
decreasingvaccinationcoverageinthe Polishpopulation
is particularly upsetting. In 2022 the increasing trend
of vaccination evasion rate (9.9 per 1,000 people
aged 0-19 vs. 8.3 in 2021) continued. Considering the
percentage of children vaccinated according to the
calendar, in 2022 only 83.9% of children aged 3 were
fully vaccinated, which was similar to 2021 (83.4%),
but slightly lower than in 2019-2020 (85%) (15).
Taking into account also the geographical differences,
for some diseases the vaccination coverage may fall
below the herd immunity threshold, which poses a risk
of a significant deterioration of the epidemiological
situation (25).

Increased incidence, as compared to 2021, was
also recorded in the case of tick-borne diseases (Lyme
disease, tick-borne encephalitis). In 2021, the incidence
of these diseases remained below expected level,
which could be attributed to reporting disruptions still
related to the increased burden on the surveillance
system during the pandemic (26). However, while the
incidence of Lyme disease returned to values similar
to pre-pandemic values in 2022, the incidence of TBE
was significantly higher. This is related to the overall
upward trend in the incidence of this disease, but can
also, in part, be explained by improved diagnostics
(27). Similarly, the higher number of registered cases of
legionellosis should rather be associated with improved
detection, considering that no larger outbreaks of this
disease were detected in 2022.

In terms of bacterial gastrointestinal infections,
as in previous years, the most common infections

lacji. W 2022 r. nie wystgpowaly jeszcze epidemie
wyrownawcze — znaczne wzrosty zaobserwowano do-
piero w 2023 r. (22). Ponizej mediany z lat 2016-2020
znalazla si¢ rowniez zapadalnos$¢ na odre i roézyczke,
a takze na inwazyjng chorobe¢ meningokokowa. Mo-
glo to by¢ zwigzane z generalnie spadkowym tren-
dem wystepowania tych chorob. Warto podkresli¢, ze
cho¢ ogodlna liczba zachorowan na odre¢ 1 na rozyczke
w Polsce byta niska, to odnotowano po kilka zacho-
rowan wsrod migrantow w Ukrainy. Sytuacja ta wy-
maga monitorowania z uwagi na nizszy niz w Polsce
stan zaszczepienia dzieci przeciwko tym chorobom
w Ukrainie i ich stosunkowo wysoka zapadalnos¢
w tym kraju (23).

Z kolei zachorowalno$¢ na inwazyjng chorobe wy-
wotang przez H. influenzae oraz inwazyjng chorobe
pneumokokowa przekroczyta mediang za lata 2016-
2020, odpowiednio +48,2% i +88,8% w stosunku do
mediany. W przypadku H. influenzae liczba zachoro-
wan pozostawala na niskim poziomie i w duzym od-
setku chorowaly osoby niezaszczepione (24). Zapa-
dalno$¢ na chorobe pneumokokowsa byla szczegdlnie
wysoka, co mozna przypisa¢ zwickszonemu kraze-
niu patogendéw po okresie pandemii, w tym wirusow
oddechowych, wplywajacych na ryzyko rozwinigcia
si¢ choroby inwazyjnej w przypadku zakazenia S.
pneumoniae. Warto podkresli¢, ze chorowaty glow-
nie osoby doroste, a szczegolnie starsze, co wigze si¢
z wprowadzeniem w 2017 r. szczepienia przeciwko
pneumokokom do kalendarza szczepien ochronnych.
Szczepienia dorostych sg szczepieniami zalecanymi,
ale od wrzesnia 2023 r. 13-walentna skoniugowana
szczepionka przeciwko pneumokokom znalazta si¢ na
liscie lekow refundowanych dla osob w wieku 65 lat
1 wiecej, z grup ryzyka wystgpienia choroby pneumo-
kokowe;j.

W kontekscie powyzszych chordb, ktorym mozna
zapobiegaC poprzez szczepienia, szczegolne zagroze-
nie stanowi zmniejszajgcy si¢ poziom zaszczepienia
w populacji polskiej. Rok 2022 byt kolejnym rokiem
zwigkszajgcego si¢ poziomu wskaznika uchylania
si¢ od obowigzkowych szczepien (9,9 na 1000 osob
w wieku 0-19 lat vs. 8,3 w 2021 r.). Biorac pod uwa-
ge odsetek dzieci zaszczepionych wedtug kalendarza,
w 2022 r. wérdd dzieci w 3 roku zycia jedynie 83,9%
zostato zaszczepionych w pelni, i byt to odsetek po-
dobny jak w 2021 r. (83,4%), ale nieco nizszy niz w la-
tach 2019-2020 (85%) (15). Biorac pod uwage takze
zroznicowanie geograficzne, dla niektoérych chorob
stan zaszczepienia moze spada¢ ponizej progu odpor-
nosci zbiorowiskowej, co stwarza zagrozenie znaczg-
cego pogorszenia sytuacji epidemiologicznej (25).

Wzrosty w porownaniu do 2021 r. odnotowano
rowniez w przypadku chordb odkleszczowych (bo-
relioza, kleszczowe zapalenie mozgu). W 2021 r. za-
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were caused by Clostridioides difficile (21,563
cases, incidence 57.0 per 100,000), which were also
characterized by a high fatality rate. Overall, 1,288
deaths due to C. difficile infection were recorded,
which was the highest number of deaths due to this
disease recorded so far. Salmonellosis remained
a common factor in intestinal infections (6,575 cases,
incidence 17.4 per 100,000), however, in the case of
these infections, a continuation of the downward trend
observed over the last 20 years was noted in 2022.

There has been a stabilization of the upward
trend in norovirus infections , the incidence of which
increased significantly in 2021. The increase in 2022
in the registered number of rotavirus infections was
less expected. For these infections, an increase was
noted to the level observed in the pre-pandemic years,
which were also the years before the introduction of
routine immunization against this disease. In 2022,
children born in 2021 were vaccinated in 86.7%,
while in 2021, children born in 2020 were vaccinated
in 39.4%. Moreover, similarly to the preceding
years, diagnostics and consequently registration of
rotavirus infections, most often take place mainly for
severe cases. In 2022, similarly to the previous year,
the percentage of hospitalized cases among those
reported was 91.7% (14) . The increase in incidence
in the year after the introduction of vaccination is
unexpected because in most countries, a 40% decrease
in the number of hospitalizations of children due to
rotavirus gastrointestinal infections was observed in
the first year after the introduction of routine rotavirus
vaccination (28). This may be due to the increased
circulation of the virus after the pandemic. In addition,
the increase may correspond to the cycle of periodical
peaks in incidence occurring every 2-3 years, as
observed previously. However, the effectiveness of the
vaccination program requires monitoring.

Inthe case of STEC infections, a significant increase
in the number of cases was recorded in 2022. Most of
them were reported in the Pomeranian Voivodeship
-19 out of 36 registered in Poland in total, of which 11
cases were associated with the STEC O104 outbreak
in a kindergarten. The remaining cases in both the
Pomeranian Voivodeship and other voivodeships were
sporadic cases. Apart from the outbreak cases, the
number of sporadic cases also increased significantly
in 2022, which may be due to the implementation of
molecular methods for routine clinical diagnostics
enabling rapid identification of STEC among patients
with diarrhea, and not only at the stage of haemolytic-
uraemic syndrome occurrence. The current wide use
of molecular diagnostics can be considered a positive
effect of the COVID-19 pandemic.

Increases from 2021 were noted for viral hepatitis
B and hepatitis C, respectively, incidence 6.61 vs.
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padalno$¢ na te choroby pozostawata jeszcze ponizej
oczekiwanej, co mozna byto przypisa¢ zaburzeniom
w raportowaniu zwigzanym wcigz ze zwickszonym
obcigzeniem systemu nadzoru w okresie pandemii
(26). O ile jednak zapadalnos$¢ na boreliozg powrocita
do wartosci zblizonych do warto$ci przedpandemicz-
nych, o tyle zapadalno$¢ na KZM ksztattowata si¢ na
poziomie znaczaco wyzszym, co jest zwigzane z 0gol-
nie wzrostowym trendem wystepowania tej choroby,
ale moze rowniez, cze$ciowo, by¢ wyjasniane popra-
wa diagnostyki (27). Podobnie wyzsza liczbe zareje-
strowanych przypadkéw legionelozy nalezy taczy¢
raczej z poprawa wykrywalnosci, bioragc pod uwage,
ze w 2022 r. nie wykryto duzych ognisk tej choroby.

W zakresie bakteryjnych zakazen zotadkowo-jelito-
wych podobnie jak w ubieglych latach najczesciej wy-
stepowaly zachorowania spowodowane Clostridioides
difficile (21 563 zachorowan, zapadalnos¢ 57,0 na 100
tysiecy), ktore jednoczesnie cechowaty si¢ wysokim
wspofczynnikiem $miertelnosci. Odnotowano 1288
zgondéw z powodu zakazenia C. difficile 1 byta to naj-
wyzsza dotad notowana liczba zgonéw z powodu tej
choroby. Czestym czynnikiem zakazen jelitowych po-
zostawaty salmonellozy (6 575 przypadkow, zapadal-
nos$¢ 17,4 na 100 tysigey), jednakze w przypadku tych
zakazen w 2022 r. odnotowano kontynuacj¢ trendu
spadkowego obserwowanego w ciggu ostatnich 20 lat.

Odnotowano stabilizacj¢ trendu wzrostowego zaka-
zen norowirusowych, zapadalnos¢ ktorych w 2021 r.
istotnie wzrosta. Mniej spodziewany byt w 2022 r.
wzrost rejestrowanej liczby zakazen rotawirusowych.
Dla tych zakazen odnotowano wzrost do poziomu
obserwowanego w latach przedpandemicznych, kto-
re jednocze$nie byly latami przed wprowadzeniem
szczepien ochronnych przeciwko tej chorobie. W 2022
1. dzieci z rocznika 2021 byty zaszczepione w 86,7%,
podczas gdy w 2021 r. dzieci z rocznika 2020 byty
zaszczepione w 39,4%. Co wiecej, podobnie jak w la-
tach poprzedzajacych, diagnostyka, a w konsekwencji
i rejestracja zakazen rotawirusowych najczesciej ma
miejsce gtéwnie w ciezkich przypadkach. W 2022
r., podobnie jak poprzednio, odsetek hospitalizowa-
nych przypadkéw wsrod zgloszonych wyniost 91,7%
(14). Wzrost zapadalno$ci w roku po wprowadzeniu
szczepien jest o tyle niespodziewany, ze w wigkszo-
sci krajow po wprowadzeniu rutynowego szczepienia
przeciwko rotawirusom juz w pierwszym roku po
jego wprowadzeniu obserwowano spadki liczby ho-
spitalizacji dzieci z powodu rotawirusowych zakazen
zotadkowo-jelitowych rzedu 40% (28). Wplyw moze
tu mie¢ zwigkszone krazenie wirusa po okresie pan-
demii. Wzrost moze ttumaczy¢ takze cykliczno$¢ wy-
stepowania wigkszych liczb zachorowan co 2-3 lata,
w ubieglych latach. Niemniej skuteczno$¢ programu
szczepien wymaga monitorowania.
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4.05 and 6.68 vs. 3.26 per 100,000 inhabitants, but
these values remained below the median for 2016-
2020. Considering that currently >99% are diagnoses
as chronic cases (29,30), these numbers indicate
diagnostic problems that remained after the pandemic.
In addition, the epidemiology of viral hepatitis in 2022
was influenced by the influx of war refugees from
Ukraine. The estimated prevalence of both HBV and
HCV infections in Ukraine is higher than in Poland (31),
so this impact is in line with expectations. In the case
of hepatitis B, 30% of acute cases were diagnosed in
migrants, mostly from Ukraine, who had not received
vaccination against HBV (30). The percentage of
imported cases also increased to 8.7% among chronic
or unspecified hepatitis B cases and from 2.7% to 5.7%
among chronic or unspecified hepatitis C cases (29).
It should be emphasized that these are still very low
percentages compared to other European countries.
For example, almost 40% of new diagnoses hepatitis B
in Europe are imported cases (32) .

The influx of refugees into Ukraine has had
a particular significance for the epidemiology of
HIV/AIDS in Poland. Ukraine is one of the countries
most affected by the HIV epidemic, especially in the
WHO European Region. In 2022, epidemiological
surveillance recorded 2,604 new HIV diagnoses in
Poland (compared to 1,461 in 2021 and the median for
2016-2020 — 1,317), and 23.9% of all diagnoses were
the diagnoses among migrants, mainly migrants from
Ukraine (33). However, these numbers do not include
all refugees from Ukraine living with HIV. According
to information provided by the National AIDS Center
in the report on the implementation of the National
Program for the Prevention of HIV Infection and
Combating AIDS, a total of almost 3,000 refugees
from Ukraine were accepted for antiretroviral
treatment in 2022, the vast majority of whom were
people previously treated in Ukraine.

In Poland, 215 cases of monkeypox were reported
in 2022, mainly in men (99.1%; rate: 1.17 cases per
100,000 men and 0.01 cases per 100,000 women) aged
35-39 (24.9%) and 30-34 (23.9%), and transmission
occurred through sexual contact. Compared to other
EU countries, this number was quite low (12).

MORTALITY DUE TO INFECTIOUS DISEASES

With the COVID-19 incidence rate recorded in 2022
decreasing only by 16% compared to 2021, the number
of deaths due to SARS-CoV-2 infections registered by
the Statistics Poland Office decreased in Poland over
threefold during this time (Table I), which should
be primarily attributed to the lower virulence of the
dominant virus variant (Omicron) during this period.
In total, 29,026 COVID-19 deaths were recorded,

W przypadku zakazen STEC odnotowano w 2022
. znaczacy wzrost liczby przypadkow. Wigkszos¢
z nich zgloszono w wojewddztwie pomorskim -19 na
36 wszystkich zarejestrowanych w Polsce, z tego 11
zachorowan zwigzanych byto z ogniskiem STEC O104
w przedszkolu. Pozostate przypadki zar6wno w woje-
wodztwie pomorskim jak i innych wojewddztwach
byly zachorowaniami sporadycznymi. Pomijajac za-
chorowania w ognisku réwniez liczba przypadkoéw
sporadycznych znacznie wzrosta w 2022 r. co moze
wynika¢ z faktu wdrozenia metod molekularnych
do rutynowej diagnostyki klinicznej umozliwiajacej
szybka identyfikacje¢ STEC wsrod chorych z biegun-
ka, a nie dopiero na etapie wystapienia zespotu he-
molityczno-mocznicowego (HUS). Obecnie szerokie
wykorzystywanie diagnostyki molekularnej mozna
traktowa¢ jako pozytywny efekt pandemii COVID-19.

Wzrosty w stosunku do 2021 r. odnotowano
w przypadku wirusowych zapalen watroby typu B
i typu C, odpowiednio zapadalnos¢ 6,61 vs. 4,05 oraz
6,68 vs. 3,26 na 100 tysiecy mieszkancow, jednak
wartosci te pozostawaly ponizej mediany za lata 2016-
2020. Biorac pod uwagg, ze diagnozowane sg obecnie
w >99% zachorowania przewlekle (29,30) liczby te
wskazuja na problemy z diagnostyka pozostajace jesz-
cze po okresie pandemii. Ponadto, na epidemiologi¢
wirusowych zapalen watroby w 2022 r. wplynat na-
ptyw uchodzcéw wojennych z Ukrainy. Szacunkowe
rozpowszechnienie zakazen zarowno wirusami HBV
jak 1 HCV w Ukrainie jest wyzsze niz w przypadku
Polski (31), wigc wplyw ten jest zgodny z oczekiwa-
niami. W przypadku wzw B 30% ostrych zachorowan
dotyczyto migrantéw, w wigkszosci z Ukrainy, kto-
rzy nie otrzymali szczepienia przeciwko HBV (30).
Wzroést tez odsetek przypadkdéw importowanych do
8,7% wsrdd przypadkow przewlektych lub nieokre-
Slonych wzw B oraz z 2,7% do 5,7% przypadkow
przewlektych lub nieokreslonych wzw C (29). Nalezy
podkresli¢, ze sg to nadal bardzo niskie odsetki w po-
réwnaniu do innych krajéw europejskich. Przyktado-
wo prawie 40% nowych rozpoznan wzw B na terenie
Europy to przypadki importowane (32).

Naplyw uchodzcow w Ukrainy mial szczegol-
ne znaczenie dla epidemiologii HIV/AIDS w Polsce.
Ukraina jest bowiem jednym z najbardziej dotknig-
tych epidemig HIV krajow, zwlaszcza jesli chodzi
o Region Europejski WHO. W 2022 r. w ramach nad-
zoru epidemiologicznego odnotowano 2604 nowe
rozpoznania HIV w Polsce (w poréwnaniu do 1461
w 2021 r. i mediany z lat 2016-2020 — 1317), a 23,9%
wszystkich rozpoznan stanowity rozpoznania wsrod
migrantow, glownie migrantow z Ukrainy (33). Liczby
te nie obejmujg jednak wszystkich uchodzcéw z Ukra-
iny zyjacych z HIV. Wedlug informacji podawanych
przez Krajowe Centrum ds. AIDS w sprawozdaniu
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including deaths, in which the cause was indicated
as COVID-19 diagnosed only clinically, without
laboratory confirmation, which accounted for about
1%. Taking into account only laboratory-confirmed
cases (28,708 cases), mortality due to COVID-19
in Poland in 2022 was 75.9/100,000 population and
accounted for 6.4% of all deaths recorded in Poland
this year (in 2021 it was 17.1%).

The territorial variation in the mortality rates due
to COVID-19 by voivodeship was significantly greater
in 2022 than in the previous year. While in 2021 the
percentage difference between the lowest and the
highest mortality rate was around 65%, in 2022 it was
more than two-fold. The lowest mortality rate — as in
the previous year — was recorded in the Wielkopolskie
voivodeship (49.5/100,000) and the highest mortality
rate — in the Lodzkie voivodeship (105.2). The share of
deaths due to COVID-19 in the total mortality rate of
the population in individual voivodeships ranged from
4.5% in the Wielkopolskie voivodeship to 7.8% in the
Opolskie voivodeship.

Men died more often from COVID-19 (78.7/100,000)
than women (73.2) and residents of cities (80.3) more
often than the residents of rural areas (69.3). However,
these differences (less than 8% and more than 16%,
respectively) decreased compared to those observed
in previous years, especially in terms of gender
differences (46% in 2020 and 23% in 2021).

The changes thathave occurredinthe epidemiological
situation of COVID-19 (taking into account both
the evolution of the virus and the increasing level of
immunization) had the greatest impact in 2022 on the
improvement of the health situation of the population
aged 40-44 to 65-69. With a three-fold decrease in
overall mortality due to COVID-19 compared to 2021,
it was in these age groups that the largest decrease in
mortality was recorded, more than fourfold. In other age
groups, this decrease was smaller. In the most at-risk
group of people aged 85+, among whom the mortality
was the highest (1265.3/100,000), the decrease was only
by half.

The number of deaths due to COVID-19 in
2022 exceeded the number of deaths recorded by
the Statistics Poland Office due to other infectious
and parasitic diseases combined, by more than ten
times. Taking into account (additionally) deaths
caused by some forms of meningitis and encephalitis
and influenza (symbols G00-GO5 and J10-J11 acc.
International Classification of Diseases), 2,895 such
cases were recorded, which constituted 0.65% of all
deaths in 2022 and corresponded to a mortality rate
of 7.7/100,000 population, which is almost 1/5 higher
than the mortality rate due to these causes in 2021.

However, the higher mortality rate did not change
the clear relationships observed in recent years in the
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z realizacji Krajowego Programu Zapobiegania Zaka-
zeniom HIV i1 Zwalczania AIDS - do leczenia antyre-
trowirusowego w 2022 r. przyjeto tacznie prawie 3 ty-
sigce uchodzcow z Ukrainy, sposrod ktdrych znacza-
ca wieckszo$¢ stanowity osoby leczone juz wczesniej
w Ukrainie.

W Polsce w 2022 r. zgloszono 215 zachorowan na
ospe matlp, gldwnie u mezezyzn (99,1%; wskaznik: 1,17
przypadkéw na 100 000 mezczyzn oraz 0,01 przypad-
kow na 100 000 kobiet) w wieku 35-39 lat (24,9%) oraz
30-34 lata (23,9%), a transmisja zakazen miata miejsce
na drodze kontaktow seksualnych. W poréwnaniu z in-
nymi krajami UE liczba ta byta do$¢ niska [12].

UMIERALNOSC Z POWODU CHOROB
ZAKAZNYCH

Przy spadku zarejestrowanej w 2022 r. zapadal-
no$ci na COVID-19 tylko o 16% w stosunku do roku
2021 liczba zgonow z powodu zakazen SARS-CoV-2
zarejestrowanych przez GUS zmniejszyta si¢ w Polsce
w tym czasie ponad trzykrotnie (Tab. I), co przede
wszystkim nalezy wigza¢ z mniejsza zjadliwos$cia
dominujacego w tym okresie wariantu wirusa (Omi-
cron). Ogotem odnotowano 29 026 zgondw z tej przy-
czyny wsérod ktorych przypadki zgonow, w ktérych
jako przyczyng wskazywano COVID-19 rozpoznany
wylacznie klinicznie, bez potwierdzenia laborato-
ryjnego, stanowity okoto 1%. Bioragc pod uwage wy-
facznie przypadki potwierdzone laboratoryjnie (28
708 przypadkow) umieralno$¢ z powodu COVID-19
w Polsce w 2022 roku wyniosta 75,9/100 000 ludnosci
i odpowiadata za 6,4% wszystkich zgonow odnotowa-
nych w Polsce w tym roku (w 2021 r. byto to 17,1%).

Terytorialne zr6znicowanie wysokosci wspdlczyn-
nikow umieralnosci z powodu COVID-19 odnotowy-
wanych na terenie poszczegoélnych wojewddztw byto
w 2022 r. wyraznie wigksze niz rok wczesniej. O ile
w roku 2021 procentowa réznica mi¢dzy umieralno-
$cig najnizsza w skali wojewddztw a umieralnoscig
najwyzszg wynosila okoto 65%, to w 2022 r. byla to
roéznica ponad dwukrotna. Najnizsza umieralnos$¢ —
tak jak rok wezesniej — odnotowano w woj. wielkopol-
skim (49,5/100 000) a umieralno$¢ najwyzsza — w woj.
todzkim (105,2). Udziat zgonéw z powodu COVID-19
w ogoélnej umieralnosci ludnosci w poszczegolnych
wojewodztwach wahat si¢ od 4,5% w woj. wielkopol-
skim do 7,8% w woj. opolskim.

Z powodu COVID-19 czgsciej umierali megzczyzni
(78,7/100 000) niz kobiety (73,2) i czgéciej mieszkan-
cy miast (80,3) niz wsi (69,3). Réznice (odpowiednio:
niecate 8% i ponad 16%) zmniejszyly si¢ jednak w sto-
sunku do obserwowanych we wczesniejszych latach,
szczegolnie jesli chodzi o réznice zwigzane z plcia
(46% w 2020 1. 1 23% w 2021 r.)
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socio-demographic characteristics of people who died
from these diseases. The overall mortality rate in cities
(8.7/100,000) was higher than in rural areas (6.1), and
among males (8.3) than females (7.0). Mortality rates
for people over 10 years of age increased exponentially
from 0.05 in the 10-14 age group to 88.2/100,000 in the
85+ age group.

In individual provinces, the share of deaths due to
infectious diseases other than COVID-19 in the total
number of deaths ranged from 0.38% in the Podlaskie
voivodeship to 0.96% in the Kujawsko-Pomorskie
voivodeship, and mortality — from 4.3/100,000 in the
Podkarpackie voivodeship to 11.5 in the Kujawsko-
Pomorskie voivodeship.

Almost half of all deaths due to infectious diseases
other than COVID-19 were caused in 2022 by intestinal
infections caused by Clostridioides difficile (1,288
deaths; 45.5% of all deaths in this group of diseases;
mortality rate 3.4/100,000). The number of deaths due
to these infections has been growing rapidly in the
last twenty years and in 2017 exceeded the number of
deaths due to tuberculosis, which for several decades
was the main cause of deaths due to infectious diseases
in Poland, although mortality due to it, although quite
slowly, decreased (Fig. 2). It should be noted that in
C. difficile infections, hospitalizations are one of the
key risk factors in recent years. Data collected by the
Chief Sanitary Inspectorate show that more than half
of the hospital infection outbreaks detected in 2022
(excluding SARS-CoV-2 outbreaks) were caused by
this pathogen (34).

Tuberculosis and its late sequelae caused 495 deaths
in 2022 (17.1% of all deaths in this group of diseases;
mortality rate 1.3/100,000), bacterial meningitis and/
or encephalitis — 125 deaths (respectively: 4.3%; 0.3),
AIDS — 123 deaths (4.2%; 0.3) and viral hepatitis (all
types, total with late effects) — 119 deaths (4.1%; 0.3).
Unfortunately, after a one-year break, streptococcal or

Zmiany, jakie zaszlty w sytuacji epidemiologiczne;j
COVID-19 (uwzgledniajac zarowno ewolucj¢ wirusa
jak 1 wzrastajacy poziom uodpornienia spoteczenstwa)
najwigkszy wptyw miaty w 2022 r. na poprawe sytu-
acji zdrowotnej ludnosci w wieku od 40-44 do 65-69
lat. Przy ogdlnym (w skali calej populacji) trzykrot-
nym spadku umieralnosci z powodu COVID-19 w sto-
sunku do roku 2021, wiasnie w tych grupach wieku
odnotowano najwickszy spadek umieralnosci, bo
przeszto czterokrotny. W innych grupach spadek ten
byl mniejszy. W najbardziej zagrozonej grupie osob
w wieku 85+, w ktorej umieralno$¢ byta najwyzsza
(1265,3/100 000), byt to spadek zaledwie o potowe.

Liczba zgonéw z powodu COVID-19 w 2022 roku
ponad dziesi¢ciokrotnie przewyzszalta liczbe zgonow
odnotowanych przez GUS z powodu innych choréb
zakaznych i pasozytniczych tgcznie. Uwzgledniajac
(dodatkowo) zgony spowodowane przez niektore po-
stacie zapalenia opon mozgowych i mézgu oraz grype
(symbole G00-GOS5 i J10-J11 wg. Miedzynarodowej
Klasyfikacji Chordb) przypadkow takich zarejestro-
wano 2 895, co stanowilo 0,65% wszystkich zgonow
w 2022 r. i oznaczato umieralnos$¢ 7,7/100 000 ludno-
$ci, a wiec wyzsza prawie o 1/5 od umieralnosci z tych
powodow w roku 2021.

Wyzsza umieralno$¢ nie zmienita jednak obser-
wowanych w minionych latach wyraznych zaleznosci
wystepujacych w spoteczno-demograficznej charakte-
rystyce osob zmartych z powodu tych chorob. Ogolna
umieralno$¢ w miastach (8,7/100 000) byta wyzsza od
umieralnosci na wsi (6,1), umieralno$¢ mezczyzn (8,3)
byta wyzsza od umieralno$ci kobiet (7,0), a wysoko$¢
wspotczynnikéw umieralno$ci os6b powyzej 10 roku
zycia wzrastata wyktadniczo od 0,05 w grupie wie-
ku 10-14 lat do poziomu 88,2/100 000 w grupie wieku
85+

W poszczegdlnych wojewodztwach udziat zgondw
z powodu chorob zakaznych innych niz COVID-19
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other sepsis (codes A40 and A4l ICD-10) reappeared
among the causes of deaths registered by the Statistics
Poland Office — 121 cases (4.2%; 0.3), which—according
to WHO recommendations — should not be indicated
as the primary causes of death. This indicates the need
to continue activities to improve the quality of data on
the causes of death in Poland.

SUMMARY

In 2022, the epidemiological situation of infectious
diseases in Poland was shaped by the effects of the
COVID-19 pandemic, in particular the lifting of
public health restrictions, and the influx of refugees
from Ukraine. In addition, the return to normal
functioning of epidemiological surveillance system,
after disruptions caused by the involvement of State
Sanitary Inspection in the pandemic interventions, led
to an increase in the number of registered cases.

Increased population mobility following the
lifting of restrictions has led to an increase in the
circulation of infectious diseases, most of which have
returned to pre-pandemic trends, such as seasonal
respiratory infections, including influenza. Notable
increases, above expected levels, have been observed
in invasive pneumococcal disease and H. influenzae
invasive disease. The incidence of other vaccine-
preventable diseases remained generally below pre-
pandemic levels. The incidence of other infections,
particularly Clostridioides difficile, showed, as before,
upward trends, apparently reflecting a worsening
epidemiological situation or, as in the case of tick-
borne encephalitis, also improved diagnostic practices.

The proportion of cases among refugees remained
below 3% for most diseases, consistent with the
estimated share of migrants in the population.
However, higher rates were recorded for HIV/AIDS,
tuberculosis, viral hepatitis, mumps and rubella,
reflecting Ukraine’s less favorable epidemiological
situation and lower vaccination coverage.

The downward trend in childhood vaccination rates
in Poland, with over 15% of children not vaccinated in
line with the current immunization callendar in recent
years, poses a risk of vaccine-preventable disease
outbreaks, especially when combined with increased
mobility due to migration and the accumulation of
susceptible individuals following the pandemic. This
underscores the importance of ongoing monitoring and
vaccination programs in mitigating public health risks.
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W 2022 r. sytuacja epidemiologiczna chorob za-
kaznych w Polsce zostata uksztaltowana przez efek-
ty pandemii COVID-19, w szczegolnosci zniesienie
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INSTRUKCJA DLA AUTOROW

ZASADY PRZYGOTOWANIA MANUSKRYPTOW KIEROWANYCH DO PUBLIKACJI
W PRZEGLADZIE EPIDEMIOLOGICZNYM — EPIDEMIOLOGICAL REVIEW

—

. General principles:

The manuscript must be submitted via the Editorial
System: https:/www.editorialsystem.com/epi/
The manuscript entered into the system is
subjected to editorial review, after which the
Editorial Team decides to accept the work and
send it to two independent Reviewers, or to reject
it. The Reviewers’ comments serve to increase the
scientific value of the work. The Author is obliged
to respond to all Reviewers’ comments or to justify
their rejection.

Amendments made to the article after review
should be marked precisely, preferably in a different
color or in the “track changes” mode.

The Editorial Team reserves the right to reject the
work at any stage, providing a justification for its
decision.

After receiving the decision to qualify the article
for publication, the Authors are obliged to send
the “License statement” to the Editorial Office.
The document will be generated automatically
by the system and requires the signature of the
Corresponding Author..

When preparing the manuscript for publication,
the Editorial Team reserves the right to make
minor editorial corrections, mainly related to the
linguistic correction of the text, i.e. corrections of
typos, sentence order or the format of the citation
list.

. Procedure for submitting works:

To submit an article to Przeglad Epidemiologiczny
— Epidemiological Review, log in/register in the
Editorial System (hereinafter referred to as ES).
To create an account, go to the ES website and
click “Create a new account”, then enter your
e-mail address as the login, complete the form and
enter the password. After logging in, click “Send
new article” and follow the instructions displayed:
select the type of article and the language in which

1. Zasady ogolne:

N

Prace nalezy ztozy¢ przez Editorial System:
https://www.editorialsystem.com/epipl
Wprowadzony do systemu manuskrypt zostaje
poddany ocenie redakcyjnej, po przeprowadze-
niu ktorej zespot redakcyjny decyduje o przyjeciu
pracy i skierowaniu jej do dwoch niezaleznych
Rcenzentow lub tez o jej odrzuceniu. Uwagi Re-
cenzentéw shuza podniesieniu wartosci naukowe;j
pracy. Autor jest zobowigzany odpowiedzie¢ na
wszystkie uwagi recenzentéw lub tez uzasadnic¢
ich odrzucenie.

Poprawki wniesione do artykutu po recenzji po-
winny zosta¢ dokladnie oznaczone, najlepiej in-
nym kolorem lub w trybie ,,§ledZz zmiany”.

Zespo6t redakeyjny zastrzega sobie prawo od od-
rzucenia pracy na dowolnym etapie, z podaniem
uzasadnienia swojej decyzji.

Podczas przygotowywania manuskryptu do publi-
kacji zespot redakcyjny zastrzega sobie prawo do
wprowadzania drobnych poprawek redakcyjnych,
dotyczacych glownie korekty jezykowej tekstu, tj.:
korekt literowek, szyku zdania badz formatu wy-
kazu cytowan.

. Procedura zglaszania prac:

Aby zgtosi¢ prace do Przegladu Epidemiologicz-
nego — Epidemiological Review nalezy zalogowaé
si¢/zarejestrowa¢ si¢ w Editorial System (dalej
ES). W celu utworzenia konta nalezy wejs¢ na
stron¢ Editorial System i klikng¢ ,,Utworz nowe
konto”, a nastepnie jako login podaé¢ swoj adres
e-mail, wypetni¢ formularz i wprowadzi¢ hasto.
Po zalogowaniu nalezy klikna¢ w ,,Wyslij nowy
artykut” 1 postgpowac zgodnie z wyswietlany-
mi instrukcjami: wybra¢ typ artykutu oraz jezyk
w jakim przygotowana zostala jego tres¢. Okresle-
nie typu artykutlu bedzie mialo znaczenie podczas
dodawania streszczenia.
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its content was prepared. Specifying the article
type will be important when adding an abstract.
The summary in Polish and English should be
identical and not exceed 300 words.

In the case of review articles, the structure
of the summary is arbitrary. In the case of
original articles, the abstract should be divided
into sections: INTRODUCTION, PURPOSE,
MATERIAL AND METHODS, RESULTS AND
CONCLUSIONS.

The person submitting the text will be automatically
considered the Corresponding Author, which
means that all communication with the Editorial
Office will be sent to the e-mail address of this
person. The Corresponding Author can be changed
when adding additional Authors of the article. In
the case of Authors who already have an account
in the system, simply provide their e-mail address
and their data will be filled in automatically. Please
include information on additional funding sources
in the “Additional information” section.

Authors have the option to provide suggested
Reviewers. The Editorial Team is under no
obligation to use these suggestions.

The main text of the manuscript should be prepared
in doc, docx, rtf, odt formats. Due to the principle
of mutual anonymity of Reviewers and Authors,
before adding the text, please make sure that it does
not contain any data that could be used to identify
the Authors. The Editors also allow adding tables
(doc, docx, rtf, odt, xIsx formats) and figures (jpg,
gif, tif, png, pdf, xlsx formats) in separate files
with a mandatory signature in Polish and English
versions.

In the last step, the system will assign the article
a number that can be used in contacts with the
Editorial Office. After sending, the Corresponding
Author will receive an automatic e-mail confirming
the submission of the manuscript.

. Editorial guidelines:

The Editorial Office accepts papers in Polish and
English versions. Polish-language Authors are
obliged to provide an English-language version
after reviews and editorial work. NOTE: The
Editorial Office does not offer text translation
services, you must prepare the English version
yourself.

The volume of submitted manuscripts, including
all tables, figures and references, should not exceed
15 pages.

Manuscripts sent to the Editorial Office should be
written in Times New Roman font, size 12, with
line spacing of 1.5.

W

Streszczenie w jezyku polskim i w jezyku angiel-
skim powinno by¢ tozsame i nie przekracza¢ 300
wyrazow.

W przypadku prac pogladowych struktura stresz-
czenia jest dowolna. W przypadku prac orygi-
nalnych streszczenie nalezy podzieli¢ na sekcje:
WPROWADZENIE, CEL, MATERIAL I METO-
DY, WYNIKI I WNIOSKI.

Osoba sktadajaca tekst zostanie automatycznie
uznana za Autora korespondencyjnego, oznacza
to, ze cata komunikacja z Redakcja bedzie prze-
sylana na adres e-mail tej osoby. Autora kore-
spondencyjnego mozna zmieni¢ przy dodawaniu
kolejnych Autoréw pracy. W przypadku Autorow,
ktorzy juz posiadaja konto w systemie, wystarczy
poda¢ ich adres e-mail, a ich dane zostang uzu-
pelnione automatyczne. W sekcji ,,Dodatkowe
informacje” nalezy umiesci¢ informacje na temat
dodatkowych zrodet finansowania.

Autorzy majg mozliwo$¢ podania sugerowanych
Recenzentow. Zespo6t redakcyjny nie ma obowiaz-
ku z tych sugestii skorzystac.

Tekst gléwny manuskryptu powinien zostac
przygotowany w formatach doc, docx, rtf, odt.
W zwigzku z zasada wzajemnej anonimowosci
Recenzentow i Autoréw, prosimy aby przed doda-
niem tekstu upewni¢ si¢, ze nie zawiera on zad-
nych danych mogacych postuzy¢ do identyfikacji
Autorow. Redakcja dopuszcza rowniez dodanie
w oddzielnych plikach tabel (formaty doc, docx,
rtf, odt, xlsx) oraz rycin (formaty: jpg, gif, tif,
png, pdf, xlsx) wraz z obowigzkowym podpisem
w wersji polskiej oraz angielskiej.

W ostatnim kroku system nada artykulowi nu-
mer, ktorym mozna postugiwac si¢ w kontaktach
z Redakcja. Po wystaniu, Autor korespondencyjny
otrzyma automatycznego e-maila potwierdzajace-
go zlozenie pracy.

. Wytyczne edytorskie:

Redakcja przyjmuje prace w wersji polskiej i an-
gielskiej. Autorzy polskojezyczni maja obwigzek
dostarczenia wersji anglojezycznej po recenzjach
i opracowaniu redakcyjnym. UWAGA: Redakcja
nie oferuje ustugi ttumaczenia tekstow, wersje an-
glojezyczng nalezy przygotowaé we wlasnym za-
kresie.

Objetos¢ przysytanych manuskryptow wraz ze
wszystkimi tabelami, rycinami i pi$miennictwem
nie powinna przekraczaé 15 stron.

Prace nadestane do Redakcji powinny by¢ pisane
czcionkg Times New Roman, rozmiar 12, z inter-
linig 1,5.
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Summary and abstract: should recapitulate the
facts and conclusions contained in the article and
should not exceed 300 words.

Keywords: 3 to 5 in both language versions,
should refer to the main topic of the article.

The introduction of the article should discuss
the justification for taking up the topic or the
research undertaken in the original papers. The
literature cited in the introduction should be
limited only to items directly related to the content
of the introduction. The introduction should not
include the results or conclusions of the research
conducted.

Material and methods — for commonly known
methods, references should be provided, including
statistical methods in the article. For methods
already published but generally unknown, provide
a short description with references, and for new
or significantly modified methods, provide their
full description. Epidemiological studies should
provide information about the study plan (protocol)
covering the study population (age, gender
and other important characteristics, e.g. living
environment, vaccination history), randomization
method or allocation to specific groups. If a form
developed by another institution, e.g. WHO, was
used for the study, the Author is obliged to obtain
the consent of the above-mentioned institution to
use the form, if required.

Results should be presented in a logical sequence
in the text, with possible reference to tables and
figures. Data from tables and figures should not be
repeated in the text, where only the most important
information should be included.

The discussion should highlight new or important
aspects of the results and discuss their implications
and limitations. The results of your own research
should be assessed against the background of the
literature used by the Authors. The detailed data
presented in the previous parts of the article should
not be repeated here.

Conclusions can be specified in bullet points or
presented briefly in descriptive form. Conclusions
should be logically connected with the goals
set in the article. You should avoid statements
and conclusions that do not result from your
own observation. Authors should avoid making
statements about costs or benefits unless their
paper includes economic data and analysis. If
a hypothesis is proposed, it must be clearly stated
that it is a hypothesis. Results should also not be
included in applications.

References — should be limited only to items
quoted in the text and directly related to the topic of
the articles. The number of cited items should not

Streszczenie i abstrakt: powinno rekapitulowac
fakty i wnioski zawarte w pracy i nie przekraczac¢
300 wyrazow.

Stowa kluczowe: w ilosci od 3 do 5 w obu wer-
sjach jezykowych, powinny odnosi¢ si¢ do gtéw-
nego tematu artykutu.

We wstepie pracy nalezy omowi¢ uzasadnienie
podjecia tematu lub podjetych badan w pracach
oryginalnych. Cytowane we wstepie pismiennic-
two nalezy ograniczy¢ tylko do pozycji majacych
bezposredni zwiazek z trescig wstepu. We wste-
pie nie nalezy podawa¢ wynikéw ani wnioskow
z przeprowadzonych badan.

Material i metody — dla powszechnie znanych
metod nalezy podac pozycje pismiennictwa, tacz-
nie z metodami statystycznymi w pracy. Dla metod
juz opublikowanych, ale powszechnie nieznanych,
podac¢ krotki opis z pozycjami pi§miennictwa, na-
tomiast dla nowych lub istotnie zmodyfikowanych
—podac ich petny opis. W pracach epidemiologicz-
nych nalezy poda¢ informacje o planie (protokole)
badania obejmujacym badang populacje (wiek,
ple¢ i inne wazne cechy np. srodowisko zamiesz-
kania, histori¢ szczepien ochronnych), metody
randomizacji czy przydzialu do poszczegoélnych
grup. W przypadku, gdy do badania zostat uzyty
formularz opracowany przez inng instytucje, np.
WHO, autor ma obowigzek uzyskac zgode wyzej
wymienionej instytucji na wykorzystanie formu-
larza, jesli taki jest wymog.

Wyniki nalezy poda¢ w logicznej sekwencji
w tekscie, z ewentualnym odniesieniem do tabel
i rycin. Danych z tabel i rycin nie nalezy powta-
rza¢ w tekscie, gdzie powinny zosta¢ zawarte tyl-
ko najwazniejsze informacje.

W dyskusji nalezy podkresli¢c nowe lub wazne
aspekty wynikow i omowi¢ ich implikacje oraz
poda¢ ich ograniczenia. Wyniki badan wlasnych
powinny by¢ ocenione na tle pi$miennictwa wyko-
rzystywanego przez autorow. Nie nalezy tutaj po-
wtarzaé szczegdtowych danych przedstawionych
w poprzednich czesciach artykutu.

Whioski mozna sprecyzowa¢ w punktach lub
przedstawi¢ krotke w formie opisowej. Wnioski
powinny laczy¢ si¢ logicznie z celami postawio-
nymi w pracy. Nalezy wystrzega¢ si¢ stwierdzen
1 wnioskéw niewynikajacych z wlasnej obserwa-
cji. Autorzy powinni wystrzega¢ si¢ stwierdzen
na temat kosztow lub korzysci, jesli ich praca nie
zawiera danych ekonomicznych i ich analizy. Jesli
proponuje si¢ hipoteze, nalezy jasno podaé, ze jest
to hipoteza. We wnioskach nie nalezy réwniez za-
mieszczaé wynikow.
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exceed 30, however, the Editorial Office reserves
the right to agree to increase this number in the
case of review papers. Items in the reference list
should be arranged in accordance with the order
they appear in the text. When citing publication in
the text, only the ordinal number of the relevant
publication in the reference list should be provided
in round brackets. The position should also be
given in tables or figure legends. Articles accepted
for publication, but not yet published, should be
marked as “in press”, and the Authors should
obtain written consent to cite such article, as well
as confirmation that the cited article has been
accepted for publication. The current citation style
in our journal is the Vancouver style, a description
of which with examples can be found at: https:/
www.nlm.nih.gov/bsd/uniform_requirements.
html

4. Review process:

548

Przeglad Epidemiologiczny - Epidemiological
Review uses the “double blind review” principle in
the review procedure. This means full anonymity
of the review, the Authors and Reviewers do not
know each other’s identities. Therefore, we ask the
Authors to pay special attention to ensuring that
the manuscript is prepared in such a way as not
to reveal the identity of the Authors. The Authors’
names and affiliations should be placed only in
specially designated places in the ES and should
not be repeated in the content of the article.

All submitted articles undergo a preliminary
assessment by the Editorial Office in terms of
compliance with the topics and fields in which the
journal specializes.

Articles that meet the substantive and editorial
criteria are then sent to two independent Reviewers
who assess the scientific value of the paper.
Reviews are prepared in an electronic review form
available after accepting the invitation to review
directly from the link in the e-mail or after logging
in to your account in the ES.

The duration of the review process is closely
related to the availability of Reviewers and may be
longer during holiday or holiday seasons or when
the publication concerns a field with a limited
number of specialists.

Reviews (including Reviewer comments directly
in the manuscript, if added) are sent to Authors.
In the event of the Editorial Office’s decision on
the possibility of publishing the work after making
corrections or a major revision, the Editorial Office
requires the Authors to refer to all comments
submitted by the Reviewers and to precisely mark
all corrections, changes and additions in the text,

PiSmiennictwo — nalezy ograniczy¢ tylko do po-
zycji cytowanych w tekscie i majgcych bezposred-
ni zwigzek z tematem pracy. Liczba cytowanych
pozycji nie powinna przekracza¢ 30, jednak Re-
dakcja zastrzega sobie prawo do wyrazenia zgody
na zwigkszenie tej liczby w przypadku prac prze-
gladowych. Pozycje w wykazie pi$miennictwa po-
winny by¢ utozone zgodnie z ich kolejnoscig poja-
wiania si¢ w tekscie. Przy cytowaniu prac w tek-
scie nalezy poda¢ w okragtych nawiasach tylko
liczbg porzadkowa odnosnej publikacji w wykazie
pismiennictwa. Pozycje nalezy réwniez podac
w tabelach lub legendach rycin. Prace zaakcepto-
wane do druku, ale jeszcze nieopublikowane, po-
winny by¢ oznaczone jako ,,w druku”, a autorzy
powinni uzyskaé pisemng zgode na zacytowanie
takiej pracy, jak tez potwierdzenie, ze cytowana
praca zostala zaakceptowana do druku. Obowia-
zujacym stylem cytowania w naszym czasopi$mie
jest styl Vancouver, ktorego opis wraz z przykta-
dami mozna znalez¢ na stronie: https:/www.nlm.
nih.gov/bsd/uniform_requirements.html

4. Proces recenzowania:

W Przegladzie Epidemiologicznym — Epidemio-
logical Review w procedurze recenzowania stoso-
wana jest zasada ,,double blind review”. Oznacza
to pelng anonimowos¢ recenzji, Autorzy i Recen-
zenci nie znaja swoich tozsamosci. W zwigzku
tym zwracamy si¢ do Autoréw o zwrdcenie szcze-
golnej uwagi na to, aby manuskrypt zostat przygo-
towany w taki sposob, aby nie zdradza¢ tozsamo-
$ci Autorow. Nazwiska i afiliacje Autorow nalezy
umiesci¢ tylko w specjalnie wyznaczonych do
tego miejscach w Editorial System i nie powiela¢
ich w tredci artykutu.

Wszystkie nadestanie prace przechodza wstepna
oceng przez Redakcje pod katem zgodnosci z te-
matyka 1 dziedzinami, w ktorych specjalizuje si¢
czasopismo.

Artykuly spelniajace kryteria merytoryczne
i edytorskie sg nastepnie przesylane do dwoch nie-
zaleznych Recenzentow, ktorzy dokonujg oceny
wartos$ci naukowej pracy.

Recenzje sporzadzane sg w elektronicznym for-
mularzu recenzji dostgpnym po zaakceptowaniu
zaproszenia do recenzji bezposrednio z linku
w mailu lub po zalogowaniu si¢ do swojego konta
w systemie redakcyjnym

Dtugos¢ trwania procesu recenzji jest $cisle po-
wigzana z dostgpnoscia recenzentdw i moze wy-
dtuzac si¢ w czasie trwania sezonu urlopowego,
Swigtecznego lub w przypadku, gdy publikacja
dotyczy dziedziny o ograniczonej liczbie specja-
listow.
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and if it is not possible to introduce a correction, to
respond to the comment in a letter to the Reviewers.
The revised article undergoes another editorial
review, and then the Editorial Office makes the final
decision regarding publication of the manuscript.
The final publication date depends on the number
of manuscripts waiting for publication.

Recenzje (wraz z komentarzami recenzentow bez-
posrednio w manuskrypcie, jesli zostang dodane)
sg przesytane do autorow. W przypadku decyzji
Redakcji o mozliwosci opublikowania pracy po
dokonaniu poprawek lub duzej rewizji Redakcja
wymaga, aby Autorzy odniesli si¢ do wszystkich
uwag zgloszonych przez Recenzentéw i doktadnie
oznaczyli w tekscie wszystkie poprawki, zmiany
i uzupetnienia, a w przypadku braku mozliwosci
wprowadzenia poprawki, ustosunkowali si¢ do
uwagi w pi$mie do recenzentow.

Poprawiony artykut przechodzi ponowng oceng
redakcyjng, a nastgpnie Redakcja podejmuje osta-
teczng decyzj¢ dotyczacg publikacji manuskryptu.
Ostateczny termin publikacji jest uzalezniony do
liczby manuskryptow oczekujacych na publikacje.
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