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CLOSTRIDIUM DIFFICILE
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ABSTRACT

The last decade saw an increase in the incidence of Clostridium difficile infections.

infections occur in hospitalized patients. There are ongoing studies on the increase in the incidence of infections 

with this microorganism. 

The C. difficile infections in patients hospital-

 

and the patient’s condition. 

 The statistical analysis showed that out of the assessed risk factors, hospitalization within the 3 months 

with the highest risk of C. difficile

en suite

risk of a C. difficile

This study demonstrated that hospitalization itself, including the frequency and conditions of hos-

C. difficile infections in patients 

hospitalized at the SP CSK. Therefore, our analysis showed that C. difficile infections are mostly nosocomial.

: Clostridium difficile, risk factors, nosocomial infections.

INTRODUCTION

Clostridium difficile

highly resistant to environmental factors, including 

and disinfectants. C. difficile is a cosmopolitan micro-

organism found all over the world. It causes conditions 

with diarrhea in people and animals. In humans, C. dif-

ficile infection may take various clinical presentations 

including asymptomatic, diarrhea of various severity, 

known as Clostridium Difficile Associated Disease or 

Clostridium Difficile Associated Diarrhea (CDAD) or 

natural C. difficile

identified, the sources as well as routes of infection for 

of infection for humans may include another human, 

either affected or a carrier, animal, contaminated food, 

C. difficile infection typically develops via the oral route 

i.e. either as a result of ingesting contaminated food or 

C. difficile

-

further evidence.(5) The first stage of infection is colo-

nization of the human gastrointestinal tract, including 
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flora colonizing the colon, including: Bacteroides spp., 

Clostridium spp., Escherichia coli, Klebsiella spp., 

Proteus spp., Enterococcus spp. and other.

Not all strains of C. difficile that colonize the hu-

man gastrointestinal tract are pathogenic. Colonization 

-

the amount of toxin produced and an increased capacity 

-

fection and the immune response, as well as features of 

in contracting a C. difficile infection and in its course. 

Exposure duration, the size of infective dose, and the 

presence of risk factors are also important.

Risk factors of C. difficile infections as well as the 

parenteral nutrition. The factors of the latter group 

include age, sex, the underlying condition.(9) The 

preventive measures.

of C. difficile infections among patients hospitalized 

and the patient’s condition.

MATERIALS AND METHODS

We conducted a case-control study to assess the risk 

factors for C. difficile infection. The study group com-

who had developed diarrhea and were diagnosed with a 

C. difficile infection, i.e. a positive culture for C. difficile 

-

ces. The study group was composed of 146 women and 

diagnostic tests for C. difficile infection due to their 

C. difficile infections were excluded. The 

control group comprised 115 women and 106 men, with 

the group of patients meeting the inclusion criteria.

-

ratory, the hospital IT network, and the patients’ records.

The association of the disease and the exposure 

-

confidence interval and critical level. The factors with 

statistical analysis was conducted with the Wald test, 

for each analyzed risk factor separately. Moreover, the 

study was expanded to include multivariate methods. 

For this reason, a logistic regression method was used 

and it helped identify significant factors from among 

all evaluated factors. In the second stage, the logistic 

regression model was adjusted for the 5 risk factors 

identified in the first stage that had demonstrated sta-

-

for statistical computing. R Foundation for Statistical 

URL http://www.R-project.org).

RESULTS

with a C. difficile infection at the SP CSK. A total of 

C. difficile infections were found to 

and the incidence rates in the Intensive Care Clinic, 

Internal Disease Clinics, and Surgical Clinics were 

patients diagnosed with a C. difficile infection.

This study evaluated the likelihood of developing a 

C. difficile infection depending on the exposure to risk 

statistical analysis demonstrated that the greatest likeli-

hood of contracting a C. difficile infection is associated 

with hospitalization during the 3 months preceding the 

-

-

sis also showed an increased risk of C. difficile infection 

depending on the conditions of hospitalization, including 

room without an en suite
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risk of C. difficile infection increased also in the case of 

C. difficile infection in individuals exposed 

to a risk factor

Risk factors

Wald test
Logistic

regression 

P

Logistic 

regression 

for 5 

P
OR P

Sex /women

1.09 0.64 0.49

Place of residence – 

Warsaw
1.16 0.45 0.34

Hospitalization within 

3 months prior to 

current admission

PPI use* 0.3

0.6

washing and disinfection
1.09 0.003

“Bed-ridden” care-

dependent patient
1.69 0.01

“Bed-ridden” care-

dependent patient

pan washing and 

disinfection 

Hospitalization in a 
1.64 0.05 0.93

Hospitalization in 

a room without a 

shower

0.16

Hospitalization in a 

room without a toilet
1.59 0.01 0.05

* during hospital stay

DISCUSSION

caused the hospitalization and the risk of contracting a 

C. difficile -

thors. Immune disorders and gastrointestinal conditions, 

in most papers as risk factors for C. difficile infections.

(10,11) However, the present paper demonstrated that 

the conditions most commonly diagnosed in patients 

hospitalized at the SP CSK who developed the infec-

neoplasms of the lymphatic and hematopoietic tissue 

(15.6%), gastrointestinal conditions (15%), genitouri-

-

of offered services. The SP CSK specializes in the treat-

ment of cardiovascular diseases and the treatment of 

these conditions is conducted in 3 clinics, including two 

internal medicine clinics and one surgical clinic. The 

hospital also has a Hematology Clinic, where patients 

all patients with C. difficile infection. Hence, the results 

achieved show that the risk of infection was associated 

with the hospitalization itself and, to a lesser extent, 

with the patient’s underlying disease.

Some studies have emphasized a greater propor-

tion of women in the group infected with C. difficile, 

although in none of them the difference was significant. 

in 34 European countries women constituted 56% in 

-

ing a C. difficile infection and revealed the proportion 

=

Similar results were achieved with the use of a logistic 

increase in the risk of C. difficile infection in women.

years was a risk factor of C. difficile infection.(13,14) 

Bauer et al. demonstrated a 3 times greater incidence 

and Lyytikainen et al. — a 6 greater incidence among 

increased risk of C. difficile infections in individuals 

achieved with the use of a logistic regression model 

age of patients hospitalized at the SP CSK, as the mean 

a C. difficile infection

%

Diseases of the circulatory system (I00–I99)

Malignant neoplasms of lymphoid, hematopoietic and 
15.6%

15%

Diseases of the genitourinary system (N00–N99)

Diseases of the respiratory system (J00–J99) + 

Sepsis (A40.1–A41.5) / septic shock

Injuries (S00–S99) 1.4%

Diseases of the nervous system (G00–G99) 1.4%

0.9%

0.6%

Diseases of the musculoskeletal system and connective 

tissue (M06.9, M05.1)
0.3%
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-

in-hospital presence of C. difficile

that is more pathogenous than other C. difficile strains 

and, as a result, it may cause infections in patients with 

no risk factors, including those in younger age groups.

Since the SP CSK is a super spe-

cialty teaching hospital, where patients from all over 

-

locations either in, or outside of, Warsaw. The analyzed 

data showed no increase in the risk of C. difficile in-

comparison to those from outside of Warsaw. This was 

C. difficile

C. dif-

ficile

C. difficile

i.e. fluoroquinolones, amoxicillin/clavulanate, and 

cephalosporins, especially third-generation cephalospo-

the risk of C. difficile infection was demonstrated in this, 

and other studies. The risk of contracting a C. difficile 

infection was 5 times higher in patients who received 

the use of a logistic regression model (significance 

There is a lack of 

the risk of C. difficile

and the risk of C. difficile infection (OR 3.6) whereas 

Henrich et al. demonstrated no such relationship (OR 

C. difficile infections, and demon-

strating that the risk of a C. difficile

Therefore, the present study aimed to compare the rate 

of PPI use in the C. difficile-infected and non-infected 

study groups. The results showed no increase in the 

risk of C. difficile

compositions in association with C. difficile infections.

Sac-

charomyces boulardii that has a standardized dose of 

Saccharomyces 

boulardii

The present study assessed the risk of C. difficile infec-

hospitalization. No increase in the risk of contracting 

a C. difficile infection was demonstrated in the group 

-

-

tors of contracting a C. difficile infection due to the ease 

with which the infection spreads in a hospital setting. 

The risk of colonization was shown to increase with 

patients colonized with C. difficile , and 

up to 50% after 4 weeks.(5,9) Henrich et al. showed 

of severe CDAD in patients hospitalized for the second 

C. difficile the infection 

was nosocomial and it met the pre-defined criteria for 

nosocomial infections.

The incidence rates in the Intensive Care Clinic, Internal 

0.5 per 1,000 person-days, respectively. These results 

-

C. difficile infections were associated with a stay in a 

medical facility, and the places with the highest rate of 

Moreover, the present study showed an increased risk 

of contracting a C. difficile infection in patients hospi-

talized multiple times. Thus, the risk of developing a 

C. difficile infection in patients hospitalized within 3 

months prior to the index hospitalization (when they 

were diagnosed with the infection) was 5 times higher 

than in patients with no recent hospitalizations (OR 

use of a logistic regression model (significance level 

-

The C. difficile

-

tions, and the present study demonstrated that it is also 

an agent in nosocomial infections at the SP CSK. There-

fore, we evaluated the effect of hospital stay conditions 
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at the SP CSK on the risk of developing an infection. 

stay conditions. These include mainly the presence of 

demonstrated a higher risk of C. difficile infections in 

the case of the lack of an en suite toilet in the patient’s 

room. The risk of contracting a C. difficile infection 

an en suite

study also demonstrated a higher risk of contracting a 

C. difficile

patient in comparison with patients who did not require 

the help of hospital staff in maintaining their daily hy-

giene. The risk of contracting a C. difficile

times higher than that in a patient who did not require 

An analysis with the use of the Wald test demon-

strated a higher risk of contracting a C. difficile infection 

An assessment of the risk of contracting a C. dif-

ficile

namely, an analysis with the Wald test did not reveal an 

increased risk of contracting a C. difficile infection in 

-

Also, the results showed no increased risk of a 

C. difficile infection in patients using common shower 

RESULTS

Clostridium difficile -

risk factors, such as age, underlying disease. Determin-

ing the risk factors, especially identifying the modifi-

preventive measures against C. difficile infections. The 

present study demonstrated that a significant risk factor 

of C. difficile infections in patients hospitalized at the 

SP CSK was the hospitalization itself, including the 

frequency and conditions of hospital stay, as well as 

an increased risk of contracting a C. difficile infec-

tion in association with such risk factors as age, sex, 

type of underlying disease, the use of PPIs or a lack of 

C. difficile 

infection in a hospital setting are patients infected with 

C. difficile with symptoms of diarrhea. Hospitalization 

of infected patients is associated with contamination of 

hospital environment and further transmission of spores 

on the hands of staff, patients, and visitors. Spores of 

C. difficile are resistant to commonly used disinfectants 

-

cially dangerous in a hospital setting. Therefore, our 

analysis demonstrated that in order to prevent C. dif-

ficile

prophylaxis i.e. limiting the transmission of spores in a 

C. difficile 

of infected patients, hand hygiene, disinfection of the 

hospital environment with agents active against spores 

REFERENCES

-

Clostridium difficile

131-149. 

Clostridium difficile w Polsce 

 5. Verity P, et al.  Prospective evaluation of environmental 

C. difficile in isolation side rooms. J 

 6. Deneve C, et al. New trends in Clostridium difficile viru-

-

44-49.



450 No 3

-

nostyka i leczenie. Nasza Klinika, Gastroenterologia, 

 9. Cohen H,. et al. Clinical Practice Guidelines for CDI In 

10. Henrich T, J. et al, Clinical Risk Factors for Severe C. dif-

ficile associated disease, Emerging Infectious Diseases, 

Clostridium  difficile infection in Pol-

-

sociated with C. difficile

13. Bauer M P, Notermans DW, Benthem. B H B, Brazier 

J S, Rupni M, Monnet D, Dissel. J T, Kuijper E J. for 

the ECDIS Study Group, www.thelancet.com  Januar,1, 

14. Health Protection Agency UK , Department of Health, C. 

difficile

C. difficile

C. difficile

19-31.

C. difficile infection.  J Hosp 

supression and the risk of nosocomial C. difficile infec-

19. Dial S,  et al. Risk of Clostridium difficile diarrhhea 

-

factor for C. difficile associated diarrhea in hospitalized 

of the risk of enteric infection in patients taking acid 

for paediatric C. difficile infections, Aliment Pharmacol  

Clostridium dif-

ficile

-

of C. difficile – Associated Disease. Infect Control Hosp 

C. difficile infections 

in Europe with phenotypic and genotypic characterization 

-

e-mail: grazynadulny@wp.pl


