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ABSTRACT

BACKGROUND. According to the data from routine epidemiological surveillance in Poland, over 70% of 
patients diagnosed with HCV infection report exclusively medical exposure which suggests that infection was 
probably associated with procedures performed in health care settings. To a large extent, neither  the source nor 
the mechanism of transmission, however, may be determined. Infections detected in an acute phase, account-
ing for ca 2 -3% of registered hepatitis C cases per year, better reflect the actual routes of HCV transmission. 
Epidemiological investigations of acute hepatitis C outbreaks allow for identifying the procedures in which the 
virus is transmitted. 
OBJECTIVE. To identify mechanisms and breaches of safety procedures, which are most frequently associated 
with HCV infection, based on a review of recent hepatitis C outbreaks in health care settings in Poland. 
METHODS. A systematic review of reports on acute hepatitis C cases registered in routine surveillance in 2006-
2013 and literature review in PubMed and SCOPUS.
RESULTS. A total of six outbreaks were documented in which 116 cases were detected. Of them, four outbreaks 
were identified based on surveillance data, including one unconfirmed outbreak, and information on two outbreaks 
was retrieved from publications. Five of the described outbreaks were acquired in health care settings, includ-
ing two outbreaks which occurred in dialysis units and one outbreak was associated with alternative medicine 
procedures. Probably, infections were most commonly transmitted due to mistakes of medical personnel result-
ing from negligence or ignorance of procedures, i.e. multiple use of disposable equipment and improper use of 
personal protective equipment (failure to change disposable gloves). In one case, neither breaches of procedure 
nor actions which could lead to HCV infection were determined.  
CONCLUSIONS. A detailed epidemiological investigation should be conducted in each registered case of acute 
hepatitis C as detected symptomatic cases allow for identifying the outbreaks. 
Epidemiological investigations of outbreaks should be improved by inclusion of molecular tests. Identification 
of breaches of binding procedures indicates a necessity of continuing training of personnel and enhanced control 
of compliance with binding recommendations, especially with regard to injection safety. 
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BACKGROUND

Irrespective of a substantial progress in the treat-
ment of chronic hepatitis C, HCV infections still con-
stitute one of the major health problems worldwide. An 
estimated 130-150 million individuals are chronically 
infected globally and 350-500,000 die each year due 
to long-term sequelae of hepatitis C, i.e. cirrhosis and 
liver cancer (1).

Injecting equipment sharing in persons who inject 
drugs is considered to be the most effective route of 
HCV transmission as well as some medical procedures, 
especially hemodialysis, invasive medical procedures, 
and transfusions of blood or blood products in the 
past (2-5). Less frequently, the infections are acquired 
through sexual contacts, vertical transmission and non-
medical procedures - tattooing, piercing, beauty treat-
ments accompanied by skin injury or acupuncture (3, 5, 
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6). In case of a number of patients, exposure/risk factor 
which could be associated with HCV infection cannot 
be established (4, 7). In particular, in the majority of 
chronic cases of long asymptomatic course a probable 
route of infection may be determined by considering an 
individual history of exposures throughout life.

Identification of dominant route of transmission 
in a given population and on a defined territory is of 
paramount importance for planning and undertaking 
hepatitis C preventive and control measures, both in 
terms of safety of procedures accompanied by skin 
injury as well as the behavior and lifestyle of people. 

In the EU countries, over 75% of detected HCV 
cases (out of those with known route of infection, in 
acute, chronic and “unknown” phases considered alto-
gether) were acquired through injection drug use and 
only 4% through medical procedures (8). In addition, the 
majority of healthcare-associated infections are linked 
with transfusions or invasive procedures performed 
in the past.  Such route of transmission, however, was 
rarely indicated in newly diagnosed acute cases.

Documented acute hepatitis C cases can provide 
more reliable data on the actual routes of HCV trans-
mission. Acute cases, however, account only for a small 
percentage of confirmed HCV infections registered 
annually due to frequent asymptomatic course - 1.7% 
based on the ECDC (8). In order to improve the safety of 
medical procedures (and safety of each hospitalization 
which is not associated with invasive procedures), it is 
necessary to determine which procedures most often 
lead to new HCV infections and strengthen the weak 
points in the existing safety standards.

The aim of this study was to identify and describe 
the procedures most often leading to HCV infections in 
Poland based on the analysis of documented outbreaks 
of acute hepatitis C in recent years.

MATERIAL AND METHODS

A retrospective analysis of individual reports on 
hepatitis C registered in routine surveillance system in 
2006-2013 was performed, with a particular attention 
paid to acute hepatitis C cases. Individual reports on 
hepatitis C cases are available in the epidemiological 
surveillance system in Poland since 2006. Cases who 
meet the criteria of hepatitis C definition adopted by 
the European Commission by means of the Decision 
2002/253/EC, and since 2009 – the decision 2008/426/
EC) are subject to registration (9).

Detailed information on risk factors is collected 
since 2009, following the modification of the report 
form, and was available for 2010-2012.

Hepatitis C case definition used for the pur-
pose of surveillance: all laboratory-confirmed cases 
(confirmed presence of antibodies or detection of 
virus nucleic acid), regardless of the clinical picture 
(2009 case definition), in previous years (2005 case 
definition): cases with clinical symptoms or cases with 
elevated transaminase activity in the course of HCV 
infection confirmed by the detection of anti-HCV or 
HCV nucleic acid in clinical samples.

Hepatitis C case definition used did not allow for 
differentiating acute and chronic cases. Classification 
of stage was based on a diagnosis made by the report-
ing physician using the following criteria of acute 
hepatitis C:
·	 case with documented anti-HCV seroconversion 

within the last 12 months
·	 OR symptomatic hepatitis C case (according to the 

case definition used in surveillance) who present 
with jaundice or elevated alanine transaminase ac-
tivity (ALT>350 IU/mL or ALT>10N)

·	 OR case with HCV RNA and undetected anti-HCV 
with a known exposure to HCV infection within the 
last 6 months
Cases with markers of hepatitis of different etiology 

(hepatitis A, hepatitis B, EBV, CMV), alcoholic or toxic 
hepatitis or a history of liver diseases were excluded.

In each case notified as acute hepatitis C, the fol-
lowing variables were verified:
- 	 exposure to HCV infection within six months prior 

to the first detection of HCV
- 	 link with the outbreak (according to the information 

provided by District Sanitary-Epidemiological Sta-
tions, DSES)

- 	 if the case occurred in the outbreak, data from out-
break investigations were analyzed.
Regardless of the surveillance data analysis, MED-

LINE/PubMed and SCOPUS databases were searched 
using the keywords: ((acute hepatitis C OR hepatitis 
C OR HCV infection) AND outbreak AND Poland) to 
identify studies describing acute hepatitis C outbreaks in 
Poland, with particular attention paid to the mechanism 
of HCV transmission.

RESULTS

According to the epidemiological surveillance data, 
a total of 19,328 hepatitis C cases were reported in 
2006 – 2013 in Poland, including 6,690 in 2010-2012. 
As a result of analysis of case-based reports, a total 
of 577 acute hepatitis C cases were identified (155 in 
2010-2012) (Tab. I). 

Out of hepatitis C cases (acute and chronic alto-
gether) registered in 2010-2012, 67-75% reported medi-
cal procedures as the most likely route of transmission 
while injection drug use was indicated only in 6-7.5% 
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of cases. Having considered only the cases with prob-
able route of transmission specified, the percentage of 
infections which were probably acquired via medical 
procedures exceeded 80% (Fig. 1).

Based on the routine surveillance data, three out-
breaks and one suspicion of outbreak were identified in 
2006-2013, in which a total of 75 persons were infected. 
All the outbreaks occurred in health care settings, in-
cluding two in dialysis units, one in the diagnostic center 
in the department of computed tomography and mag-
netic resonance imaging and one suspected outbreak, 
finally recognized as unconfirmed, on the hospital ward.

Having searched the PubMed and SCOPUS, a 
total of 28 publications were identified. Following the 
exclusion of duplicates and non-relevant articles,  two 
publications describing two HCV outbreaks in Poland in 
2003 were included in the analysis (10, 11). No publica-
tion describing hepatitis C outbreaks identified based on 
the surveillance data, i.e. 2006-2013 was found.

A total of 6 outbreaks from 2003-2013 were ana-
lyzed. Table II presents a detailed description of these 
outbreaks. As molecular studies confirming the link be-
tween strains isolated from patients were not performed 
in any of the registered outbreaks, a cluster of cases on 
a hospital ward, which was considered as unconfirmed, 
was also included.

All detected outbreaks, except for one from 2003, 
occurred in healthcare settings and were associated with 

medical procedures performed. Two outbreaks occurred 
in dialysis units, one was detected in the department 
of computed tomography (CT) and the suspected out-
break concerned patients hospitalized on hematology 
ward. Infections in the outbreak unrelated to healthcare 
settings (10), was also associated with the procedures 
considered to be medical i.e. intravenous infusions car-
ried out without compliance with the safety standards 
in alternative medicine settings.

Acute hepatitis C was recognized in individ-
ual cases based on various criteria. In the outbreaks 
detected in dialysis units, diagnosis was based on 
anti-HCV seroconversion in patients which were reg-
ularly examined due to chronic dialysis. None of the 
infected dialysis patients presented perceptible symp-
toms of viral hepatitis. Detection of outbreaks asso-
ciated with CT and “chelation therapy” resulted from 
linking the first symptomatic patients hospitalized on 
infectious diseases wards with a common exposure 
within the incubation period of the disease and then 
by active searching for cases in the remaining persons 
being the patients/clients at the time when the infec-
tion could occur.

Outbreak of hepatitis C in patients hospitalized on 
gynecological ward was confirmed in epidemiological 
investigation which was by means of civil court request 
after the infected patients brought the legal action 
against the hospital (11). Diagnosis of acute hepatitis 

Table I.	 Number of hepatitis C cases recorded in surveillance in 2006-2013 in Poland.

2006 2007 2008 2009 2010 2011 2012 2013
Total number of hepatitis C cases 2949 2753 2353 1939 2179 2241 2270 2644
Number of acute hepatitis C cases 100 98 89 66 44 64 47 69
Number of hepatitis C outbreaks 1  -  -  -  - 1  - 2

          Fig 1. Hepatitis C in Poland in 2010-2012. Percentage of probable routes of transmission  
                     of HCV in the total number of cases.
                     Source: Case-based reports collected in routine mandatory surveillance system  

2010 2011 2012 Total HepC
Transfusion, invasive medical procedures, dialysis 48 52 51
Minor medical procedures 19 22 24
PWID 6 7,2 7,5
Tattooing/piercing or beauty treatments 2 3,5 3
Occupational exposure 0,6 2,5 2,2
HCV-infected sexual partner or householder 0,8 2,5 1,7
Vertical transmission 0,1 0,5 0,4
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Fig 1. 	 Hepatitis C in Poland in 2010-2012. Percentage of probable routes of transmission of HCV in the total number 
of cases.

	 Source: Case-based reports collected in routine mandatory surveillance system
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C (acute or recent hepatitis C) was made on a basis of 
symptoms or elevated transaminase activity and detec-
tion of HCV RNA (in all 26 infected women). 

Suspicion of hepatitis C outbreak on hematology and 
oncology ward was made following the detection of anti-
HCV in 8 patients of this ward receiving chemotherapy 
within a few months preceding the detection of HCV, in 
most cases on the same ward. As many as three patients 
presented with the symptoms of acute hepatitis or sig-
nificantly elevated transaminase activity which allowed 
for the initial diagnosis of acute hepatitis C. Presence of 
other exposures reported in the incubation period of the 
disease, the lack of molecular confirmation of infection 
with the same strain of the virus, the absence of informa-
tion on genotype in the majority of patients and detection 
of anti-HCV prior to the initiation of chemotherapy in 
one patient (a possible source of infections) however, did 
not allow for confirming the outbreak.

Sequencing of HCV to confirm the infection with 
the same strain was not performed in any of the de-
scribed outbreaks. In three outbreaks, all patients were 
infected with the same HCV genotype (G1 or G2) and 
other exposures to infection within the incubation period 
were excluded.

The source of infection was indicated only in one 
outbreak (chronically infected patient). Sequencing 
of virus allowing for confirming a common source of 
infection for all infected persons in the outbreak, how-
ever, was not performed. Chronically infected patients,  
whose status was known previously (12 HCV positive 
persons in one unit, no data on the number of infected 
dialysis patients in the second unit), were also a prob-
able source of infection in outbreaks reported in dialysis 
units. In none of these outbreaks, a  common source of 
new infections was identified.

In case of two outbreaks, a probable mechanism of 
infection transmission was specified, i.e. in CT depart-
ment and dialysis unit in 2006 (Tab. II). In dialysis sta-
tion, however, a number of breaches were established 
(multiple use of disposable needles, syringes and cap-
illary tubes for ionometer, failure to change dialyzers 
between patients, use of erythropoietin in multi-dose 
vials for more than one patient and injecting the re-
maining blood used to test the electrolyte back to the 
line, no separate stands for patients previously infected 
with HCV) which could lead to infection transmission 
between patients. 

In the chelation therapy-related outbreak, intra-
venous infusions of an unknown agent was the only 
exposure identified. Neither the exact mechanism of 
transmission (e.g. use of multi-dose packages for several 
patients, multiple use of disposable equipment etc.) nor 
the source of infection (lack of access to the investiga-
tion report), however, could be determined.

In all outbreaks reported in healthcare settings ex-
cept for one (dialysis unit, 2011), numerous breaches of 
standards were identified which could lead to infection 
transmission between patients.

DISCUSSION

All of the identified acute hepatitis C outbreaks were 
related to medical procedures, including the outbreak 
reported in alternative medicine center, in which intra-
venous infusions were administered without  adherence 
to safety standards.

Results of inspections carried out in healthcare set-
tings reported to be the places of exposure  showed, to a 
large extent, the lack of developed procedures or lapses 
in existing procedures which confirms the possibility 
of HCV patient-patient transmission. 

Although the precise determination of the mechanism 
of transmission is not possible, collected data allow for 
making some hypotheses. According to the available infor-
mation, the infections probably occurred most frequently 
due to human error resulting from the lack of adequate 
training of the personnel to operate specialist equipment 
(dialysis station, 2006) or deliberate omission of known 
procedures (Gyn. ward, CT). The latter may occur par-
ticularly with regard to the use of disposable equipment 
which does not have a visible contact with the patients’ 
blood (e.g. contrast administration set, syringes, gloves). 
Only in one case (dialysis station, 2011), no breaches in 
existing procedures was established. Outbreaks described 
were associated with procedures of documented risk of 
HCV infection - in dialysis units, in connection with inva-
sive surgical procedures or injections performed without 
compliance with safety standards (12-17).

Both registered outbreaks in healthcare settings as 
well as the percentage of acute cases reporting medical 
procedures as a route of transmission in the surveillance  
(over 60%) indicate that problem of healthcare-related 
HCV infections in Poland remains still unresolved. In 
the recent years, publications appear which indicate 
that the number of healthcare-acquired HCV infections 
in the European countries may be considerably higher 
(4, 7, 18-20) compared to the above-cited ECDC data. 
Having considered underestimated European data, how-
ever, Poland still stands out negatively against other EU 
countries. Due to the risk of HCV infection which is 
present even in case of minor procedures accompanied 
by skin or mucous injury, there is a necessity to remind 
of the strict compliance with the existing safety stan-
dards in all medical and non-medical settings in which 
procedures accompanied by skin injury are performed 
and to periodically verify the knowledge and compli-
ance with the existing procedures by the personnel. In 
several cases, transmission was related to use of rather 
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complex equipment, usually by the mid-level person-
nel. Basic training on the risk of blood-borne infections 
usually focuses on the safety of injections. Thus, it may 
not be adequate with regard to more complex medical 
devices. Lack of awareness and/or competence of the 
personnel indicates the need for a more precise risk 
assessment by nosocomial infection control teams and 
carrying out specific trainings tailored to the procedures 
performed in a defined unit. 

A certain limitation of the present review of out-
breaks results from the difficulties to determine a clear 
definition of acute hepatitis C. Due to the asymptomatic 
course,  most of acute cases remain undetected, how-
ever, the presence of symptoms and/or a significant 
increase of transaminase activity at the time of the 
first positive anti-HCV test result still do not provide a 
sufficient basis for diagnosis of acute hepatitis C (21). 
The only accepted criteria for the diagnosis of acute 
hepatitis C are: documented HCV seroconversion (in 
case of prior negative test result within the last 6-12 
months) or detection HCV RNA or HCV core antigen 
with simultaneous lack of anti-HCV antibodies (detec-
tion of infection in the window period) (8). To meet the 
first of these criteria, regular anti-HCV testing should 
be performed. In Poland, however, it is carried out in 
an organized manner only in case of chronic dialysis 
patients. To detect infections in the window period, it 
is necessary to perform HCV RNA testing regardless of 
the anti-HCV test result (blood donors testing or, less 
frequently, in cases suspected of HCV infection with 
a known exposure). Other registered cases of acute 
hepatitis C, diagnosed based on clinical symptoms of 

acute hepatitis and/or significant ALT elevation should 
be considered as probable acute hepatitis C cases.

Review of hepatitis C outbreaks in Poland revealed 
limitations with regard to the possibility of full con-
firmation of link between detected cases, especially 
concerning molecular confirmation of genetic relat-
edness between isolates. Lack of molecular analysis 
may explain the absence of outbreaks associated with 
exposures different from healthcare-related ones. In 
case of infections associated with individual exposure 
e.g. injection drug use, it is very difficult to determine 
a common exposure or transmission between individu-
als. Moreover, despite the high number of acute cases 
registered  in surveillance system, in which healthcare-
related  procedures were reported to be the only expo-
sure during the incubation period of disease (62% of 
acute hepatitis C cases in 2010-2012, in which probable 
route of transmission was specified, Fig. 2), the major-
ity of cases were classified as sporadic, not linked with 
other cases. Active searching for cases was carried out 
only if two or more acute cases with common exposure 
during incubation period were detected, most frequently 
occasionally. Therefore, it should be assumed that the 
actual number of outbreaks associated with medical 
procedures was higher, however, their detection was 
impossible due to failure to detect and register persons 
with asymptomatic HCV infection. Lack of the use of 
molecular methods in the surveillance applies also to 
the registered outbreaks. Out of six described outbreaks, 
virus genotype was determined only in three outbreaks 
(subtype was established only in one of them). Sequenc-
ing was not performed in any of them. 

         Fig 2. Acute hepatitis C in Poland in 2010-2012. Percentage of probable routes of  
                    transmission of HCV in acute hepatitis C cases.
                    Source: Case-based reports collected in routine mandatory surveillance system 
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Invasive medical procedures, dialysis 22,7 25,0 23,4
Minor medical procedures 27,3 23,4 36,2
PWID 9,1 14,1 4,3
Tattooing/piercing or beauty treatments 6,8 3,1 8,5
Occupational exposure 6,8 12,5 2,1
HCV-infected sexual partner or householder 6,8 7,8 12,8
Vertical transmission 0,0 0,0 2,1
Other 0,0 1,6 0,0
Unknown 20,5 12,5 10,6
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Fig 2. 	 Acute hepatitis C in Poland in 2010-2012. Percentage of probable routes of transmission of HCV in acute hepatitis 
C cases.

	 Source: Case-based reports collected in routine mandatory surveillance system
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Situation described above may result from the fact 
that genotyping and, possibly, viral sequencing are or-
dered in Poland by clinicians in patients under specialist 
care, and the knowledge of genotype and viral sequence 
does not influence the therapeutic decisions in acute 
hepatitis C. Knowledge of HCV sequences is an added 
value in the epidemiological surveillance as it allows 
for indicating the geographical origin of the virus, ex-
amining the virus circulation depending on the route of 
transmission, changes in its virulence and the time of 
infection (22-24). Phylogenetic analysis may assist in 
determining the route of transmission if it is unknown 
or confirming the common source of infection (25).

Analysis of surveillance data also revealed the lack 
of a common protocol of outbreak investigation. A com-
mon element of investigations consist in controlling the 
compliance with the existing procedures in healthcare 
settings. However, there is a lack of description of ac-
tivities carried out to identify the source of infection or 
specify a group of people exposed. 

Having indicated the limitations of the surveillance 
system, however, it should be noted that current hepatitis 
C surveillance methods allow for detecting new out-
breaks, which indicates the improvement of surveillance 
sensitivity. Outbreaks identified on a basis of publica-
tions occurred in 2003, i.e. prior to the implementation 
of the case definition used in the routine surveillance in 
the EU countries and before introduction of a uniform 
epidemiological questionnaire.

CONCLUSIONS

	Detected outbreaks of acute HCV infections confirm 
that healthcare-related procedures accompanied by 
skin injury are an important source of new HCV 
infections in Poland.

	In the majority of cases, a detailed mechanism of 
transmission remains undetermined, however, in a 
half of detected outbreaks unsafe injections practices 
were indicated. 

	Numerous breaches of existing procedures indicate 
a need to strengthen the monitoring of compliance 
with procedures and continuous education of per-
sonnel with regard to the current recommendations. 

	Epidemiological investigations conducted in HCV 
outbreaks should be extended by molecular analysis 
of isolated viruses. There is also a need for training 
concerning outbreak investigation, firstly, in point 
source outbreak in healthcare settings. 
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