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ABSTRACT
The last decade saw an increase in the incidence of Clostridium difficile infections.$SSUR[LPDWHO\RIWKHVH
infections occur in hospitalized patients. There are ongoing studies on the increase in the incidence of infections
with this microorganism.
2EMHFWLYHTheREMHFWLYHRIWKLVVWXG\ZDVWRDVVHVVWKHULVNIDFWRUVRIC. difficile infections in patients hospitalL]HGLQWKHWHDFKLQJKRVSLWDOLQ:DUVDZLQ
0DWHULDODQGPHWKRGV $FDVHFRQWUROVWXG\ZDVFRQGXFWHGWRDFKLHYHWKLVREMHFWLYH7KHVWXG\JURXSFRPSULVHG
SDWLHQWV3DWLHQWVLQWKHVWXG\JURXSZHUHDVVHVVHGIRUWKHIROORZLQJIDFWRUVVH[DJHSODFHRIUHVLGHQFH
KRVSLWDOL]DWLRQVWKHXVHRISURWRQSXPSLQKLELWRUV ,33 YDULRXVDQWLELRWLFVSURELRWLFVKRVSLWDOVWD\FRQGLWLRQV
and the patient’s condition.
5HVXOWV The statistical analysis showed that out of the assessed risk factors, hospitalization within the 3 months
SUHFHGLQJKRVSLWDODGPLVVLRQ 253 DQGDQWLELRWLFWKHUDS\ 253 ZHUHDVVRFLDWHG
with the highest risk of C. difficileLQIHFWLRQ+RVSLWDOVWD\FRQGLWLRQVLQFOXGLQJDVWD\LQDPXOWLEHGURRP 25
3  RULQDURRPZLWKRXWDQen suiteWRLOHW 253  ZHUHDOVRVKRZQWRSOD\DUROH7KH
risk of a C. difficileLQIHFWLRQZDVDOVRLQFUHDVHGLQWKHFDVHRI³EHGULGGHQ´SDWLHQWVUHTXLULQJWKHDVVLVWDQFHRI
KRVSLWDOVWDIIIRUWKHLUGDLO\K\JLHQH 253  
&RQFOXVLRQVThis study demonstrated that hospitalization itself, including the frequency and conditions of hosSLWDOVWD\DVZHOODVUHFHLYLQJDQWLELRWLFWKHUDS\ZHUHVLJQLILFDQWULVNIDFWRUVRIC. difficile infections in patients
hospitalized at the SP CSK. Therefore, our analysis showed that C. difficile infections are mostly nosocomial.
.H\ZRUGV: Clostridium difficile, risk factors, nosocomial infections.

INTRODUCTION
Clostridium difficileLVDQREOLJDWHDQDHURELFJUDP
SRVLWLYH VSRUHIRUPLQJ EDFLOOXV   7KH VSRUHV DUH
highly resistant to environmental factors, including
KLJKWHPSHUDWXUHGU\LQJORZS+DOFRKRODQWLELRWLFV
and disinfectants. C. difficile is a cosmopolitan microorganism found all over the world. It causes conditions
with diarrhea in people and animals. In humans, C. difficile infection may take various clinical presentations
including asymptomatic, diarrhea of various severity,
RUHYHQIXOPLQDQWFROLWLV  +HQFHWKLVV\QGURPHLV
known as Clostridium Difficile Associated Disease or
Clostridium Difficile Associated Diarrhea (CDAD) or
&ORVWULGLXP'LIILFLOH,QIHFWLRQ &',   $OWKRXJKWKH

natural C. difficileUHVHUYRLUKDVQRWEHHQGHILQLWLYHO\
identified, the sources as well as routes of infection for
WKLVPLFURRUJDQLVPKDYHEHHQGHWHUPLQHG7KHVRXUFH
of infection for humans may include another human,
either affected or a carrier, animal, contaminated food,
RU VSRUHFRQWDPLQDWHG REMHFWV DQG VXUIDFHV  $
C. difficile infection typically develops via the oral route
i.e. either as a result of ingesting contaminated food or
YLDWKHIHFDORUDOURXWH,WKDVDOVREHHQVXJJHVWHGWKDW
C. difficileVSRUHVPD\EHWUDQVPLWWHGYLDDLUDQGWKLV
ZD\HQWHUWKHRUDOFDYLW\DQGVXEVHTXHQWO\WKHJDVWURLQWHVWLQDO WUDFW KRZHYHU WKHVH REVHUYDWLRQV UHTXLUH
further evidence.(5) The first stage of infection is colonization of the human gastrointestinal tract, including
PDLQO\WKHODUJHLQWHVWLQH FRORQ   7KHVSURXWLQJ

1DWLRQDO,QVWLWXWHRI3XEOLF+HDOWK±1DWLRQDO,QVWLWXWHRI+\JLHQH
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VSRUHVEHJLQWRFRPSHWHIRUIRRGZLWKQRUPDOLQWHVWLQDO
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 human gastrointestinal tract are pathogenic. Colonization
UHTXLUHVDFDSDFLW\IRUDGKHVLRQDQGFKHPRWD[LVEXWLWLV
WKH$%DQGELQDU\WR[LQVWKDWDUHUHVSRQVLEOHIRUSDWKRJHQLFSURSHUWLHVRIWKHEDFWHULXP  ,QUHFHQW\HDUV
the amount of toxin produced and an increased capacity
IRUVSRUHIRUPDWLRQKDYHEHHQFRQVLGHUHGWRLQIOXHQFHWKH
SDWKRJHQLFSURSHUWLHVDQGRULQIHFWLRXVQHVV 
)HDWXUHVRIWKHKRVWLQFOXGLQJVXVFHSWLELOLW\WRLQfection and the immune response, as well as features of
WKHPLFURRUJDQLVPVXFKDVYLUXOHQFHERWKSOD\DUROH
in contracting a C. difficile infection and in its course.
Exposure duration, the size of infective dose, and the
presence of risk factors are also important.
Risk factors of C. difficile infections as well as the
GHYHORSPHQW RI &'$'&', KDYH EHHQ H[WHQVLYHO\
GHVFULEHGLQOLWHUDWXUH  0RUHRYHUWKHVHIDFWRUV
FDQEHGLYLGHGLQWRPRGLILDEOHLHWKRVHWKDWFDQEH
FKDQJHG DQG QRQPRGLILDEOH IDFWRUV LH WKRVH WKDW
FDQQRW EH FKDQJHG 7KH IRUPHU LQFOXGH DQWLELRWLF
WKHUDS\ KRVSLWDOL]DWLRQ SURWRQ SXPS LQKLELWRU 33, 
XVH+UHFHSWRUDQWDJRQLVWWUHDWPHQWFKHPRWKHUDS\
LPPXQRWKHUDS\VXUJLFDOSURFHGXUHVHQGRJDVWULFWXEHV
parenteral nutrition. The factors of the latter group
include age, sex, the underlying condition.(9) The
SUHVHQWHGFODVVLILFDWLRQLVGLFWDWHGE\WKHDSSURSULDWH
preventive measures.
7KHREMHFWLYHRIWKLVVWXG\ZDVWRDVVHVVULVNIDFWRUV
of C. difficile infections among patients hospitalized
DW WKH ,QGHSHQGHQW 3XEOLF &HQWUDO &OLQLFDO +RVSLWDO
63&6. LQ
7KH IROORZLQJ ULVN IDFWRUV ZHUH HYDOXDWHG VH[
DJHSODFHRIUHVLGHQFHKRVSLWDOVWD\VWKHXVHRI33,V
DQWLELRWLFV SURELRWLFV FRQGLWLRQV RI KRVSLWDOL]DWLRQ
and the patient’s condition.
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control group comprised 115 women and 106 men, with
WKHPHDQDJHIRUPHQDQGZRPHQ7KHVXEMHFWVZHUH
DVVLJQHGWRWKHFRQWUROJURXSEDVHGRQWKHVLWHZKHUH
WKHUHKDGEHHQKRVSLWDOL]HGDQGUDQGRPO\VHOHFWHGIURP
the group of patients meeting the inclusion criteria.
7KHGDWDZDVREWDLQHGIURPWKH0LFURELRORJ\/DERratory, the hospital IT network, and the patients’ records.
6WDWLVWLFDODQDO\VLV
The association of the disease and the exposure
IDFWRUZDVHYDOXDWHGZLWKWKHXVHRI[WDEOHVFDOFXODWLQJWKHRGGVUDWLRRIDQXQGHVLUDEOHHYHQWDQGLWV
confidence interval and critical level. The factors with
3 ZHUH FRQVLGHUHG VWDWLVWLFDOO\ VLJQLILFDQW 7KH
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
EDVHGRQJHQHUDOL]HGOLQHDUPRGHOV,QWKHILUVWVWDJHD
ORJLVWLFUHJUHVVLRQPRGHOIRUULVNIDFWRUVZDVXVHG
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 staWLVWLFDOVLJQLILFDQFHDWWKHOHYHORI3&DOFXODWLRQV
ZHUHFRQGXFWHGZLWKWKHXVHRI5 5'HYHORSPHQW&RUH7HDP  5$ODQJXDJHDQGHQYLURQPHQW
for statistical computing. R Foundation for Statistical
&RPSXWLQJ 9LHQQD$XVWULD ,6%1 
URL http://www.R-project.org).

RESULTS

,QKRVSLWDOL]HGSDWLHQWVZHUHGLDJQRVHG
with a C. difficile infection at the SP CSK. A total of
RXWRIWKHC. difficile infections were found to
EHQRVRFRPLDOZKLFKFRQVWLWXWHGRIDOOQHZFDVHV
and the incidence rates in the Intensive Care Clinic,
Internal Disease Clinics, and Surgical Clinics were
DQGSHUSHUVRQGD\VUHVSHFWLYHO\
MATERIALS AND METHODS
7DEOH , SUHVHQWV WKH FDXVHV RI KRVSLWDOL]DWLRQ LQ
patients diagnosed with a C. difficile infection.
We conducted a case-control study to assess the risk
This study evaluated the likelihood of developing a
factors for C. difficile infection. The study group com- C. difficile infection depending on the exposure to risk
SULVHGSDWLHQWVKRVSLWDOL]HGDWWKH63&6.LQ IDFWRUV7DEOH,,SUHVHQWVWKHUHVXOWVRIWKHDQDO\VLV7KH
who had developed diarrhea and were diagnosed with a statistical analysis demonstrated that the greatest likeliC. difficile infection, i.e. a positive culture for C. difficile hood of contracting a C. difficile infection is associated
ZDVREWDLQHGDQGRU$%WR[LQVZHUHGHWHFWHGLQWKHIH- with hospitalization during the 3 months preceding the
ces. The study group was composed of 146 women and FXUUHQWKRVSLWDODGPLVVLRQ 253 DQGUHPHQZLWKWKHPHDQDJHIRUZRPHQDQGPHQ FHLYLQJDQWLELRWLFWKHUDS\ 253 7KHDQDO\7KH FRQWURO JURXS FRPSULVHG  SDWLHQWV ZKR sis also showed an increased risk of C. difficile infection
ZHUHKRVSLWDOL]HGDWWKH63&6.LQDQGXQGHUZHQW depending on the conditions of hospitalization, including
diagnostic tests for C. difficile infection due to their DVWD\LQDPXOWLEHGURRP 253  DQGLQD
GLDUUKHDEXWC. difficile infections were excluded. The room without an en suiteWRLOHW 253  7KH
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Risk factors of Clostridium difficile

7DEOH, &DXVHVRIKRVSLWDOL]DWLRQLQSDWLHQWVGLDJQRVHGZLWK
a C. difficile infection
8QGHUO\LQJGLVHDVH ,&'
Diseases of the circulatory system (I00–I99)
Malignant neoplasms of lymphoid, hematopoietic and
UHODWHGWLVVXH &±&
'LVHDVHVRIWKHGLJHVWLYHV\VWHP .±.
Diseases of the genitourinary system (N00–N99)
Diseases of the respiratory system (J00–J99) +
WXEHUFXORVLV
0DOLJQDQWQHRSODVPV &±&
(QGRFULQH QXWULWLRQDO DQG PHWDEROLF GLVRUGHUV (±
(±ZLWKRXW(±(
'LVHDVHV RI WKH EORRG DQG EORRGIRUPLQJ RUJDQV
'±
Sepsis (A40.1–A41.5) / septic shock
Injuries (S00–S99)
Diseases of the nervous system (G00–G99)
0DOQXWULWLRQ (±(
%HQLJQQHRSODVPV ''
Diseases of the musculoskeletal system and connective
tissue (M06.9, M05.1)

%


DISCUSSION

7KHDVVRFLDWLRQEHWZHHQWKHSDWLHQW¶VFRQGLWLRQWKDW
caused the hospitalization and the risk of contracting a
15.6%
C. difficileLQIHFWLRQKDVEHHQHYDOXDWHGE\YDULRXVDXthors. Immune disorders and gastrointestinal conditions,
15%

LQFOXGLQJLQIODPPDWRU\ERZHOGLVHDVHKDYHEHHQOLVWHG
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 infecWLRQZHUHFDUGLRYDVFXODUGLVHDVHV  PDOLJQDQW

neoplasms of the lymphatic and hematopoietic tissue

(15.6%), gastrointestinal conditions (15%), genitouri1.4%
QDU\FRQGLWLRQV  DQGUHVSLUDWRU\V\VWHPFRQGL1.4%
WLRQV  7KHUHVXOWVDUHPRVWO\FRQVLVWHQWZLWKWKH
0.9%
UHVXOWVE\RWKHUDXWKRUVQRQHWKHOHVVWKLVDOVRVHHPVWR
0.6%
EHDVVRFLDWHGZLWKWKHKRVSLWDO¶VSURILOHDQGWKHUDQJH
0.3%
of offered services. The SP CSK specializes in the treatment of cardiovascular diseases and the treatment of
these conditions is conducted in 3 clinics, including two
risk of C. difficile infection increased also in the case of internal medicine clinics and one surgical clinic. The
³EHGULGGHQ´SDWLHQWVUHTXLULQJWKHKHOSRIKRVSLWDOVWDII hospital also has a Hematology Clinic, where patients
IRUWKHLUGDLO\K\JLHQH 253  
ZLWKO\PSKDWLFDQGEORRGQHRSODVPVUHFHLYHWUHDWPHQW
,QWKHVHFOLQLFVSURYLGHGWUHDWPHQWWRRI
7DEOH,,5LVNRIC. difficile infection in individuals exposed
all patients with C. difficile infection. Hence, the results
to a risk factor
achieved show that the risk of infection was associated
Logistic
Logistic
with the hospitalization itself and, to a lesser extent,
Wald test
regression regression
with the patient’s underlying disease.
IRU
for 5
Risk factors
6H[Some studies have emphasized a greater proporYDULDEOHV YDULDEOHV
OR
P
P
P
tion of women in the group infected with C. difficile,
Sex /women



although in none of them the difference was significant.
$JH
1.09
0.64
0.49
,QWKHDQDO\VLVFRQGXFWHGLQ)LQODQGEHWZHHQDQG
Place of residence –
ZRPHQFRQVWLWXWHGDQGLQVWXGLHVFRQGXFWHG
1.16
0.45
0.34
Warsaw
in 34 European countries women constituted 56% in
Hospitalization within
WKH&'$'JURXS  7KHSUHVHQWVWXG\HYDOXDWHG
3 months prior to
  

WKHUHODWLRQVKLSEHWZHHQVH[DQGWKHULVNRIGHYHORScurrent admission
ing a C. difficile infection and revealed the proportion
PPI use*


0.3
$QWLELRWLFWKHUDS\
  

RIZRPHQLQWKHVWXG\JURXSZDVVKRZQWREH
1RXVHRISURELRWLFV


0.6
DQGLQWKHFRQWUROJURXS± 253= 
0DQXDOEHGSDQ
Similar results were achieved with the use of a logistic
1.09

0.003

washing and disinfection
UHJUHVVLRQPRGHO 3  7KXVWKLVVWXG\VKRZHGQR
“Bed-ridden” care1.69
0.01


increase in the risk of C. difficile infection in women.
dependent patient
$JH 0DQ\ VWXGLHV GHPRQVWUDWHG WKDW WKH DJH 
“Bed-ridden” caredependent patient
years was a risk factor of C. difficile infection.(13,14)
ZLWKPDQXDOEHG


Bauer et al. demonstrated a 3 times greater incidence
pan washing and
and Lyytikainen et al. — a 6 greater incidence among
disinfection
SHRSOH  \HDUV ROG LQ FRPSDULVRQ WR WKH XQGHU 
Hospitalization in a
1.64
0.05
0.93
DJHJURXS  7KLVVWXG\GLGQRWGHPRQVWUDWHDQ
URRPZLWKEHGV
increased risk of C. difficile infections in individuals
Hospitalization in
a room without a

0.16

\HDUVROG 253  6LPLODUUHVXOWVZHUH
shower
achieved with the use of a logistic regression model
Hospitalization in a
3  7KLVPD\EHH[SODLQHGE\DUHODWLYHO\\RXQJ
1.59
0.01
0.05

room without a toilet
age of patients hospitalized at the SP CSK, as the mean

* during hospital stay
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DJHRIDOOWKRVHKRVSLWDOL]HGLQZDV7KHLQFLGHQFHLQ\RXQJHUDJHJURXSVPD\DOVREHDUHVXOWRIWKH
in-hospital presence of C. difficileVWUDLQ1$3%,
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.
3ODFHRIUHVLGHQFHSince the SP CSK is a super specialty teaching hospital, where patients from all over
3RODQGDUHWUHDWHGWKHUHODWLRQVKLSEHWZHHQWKHLQIHFWLRQDQGWKHSODFHRIUHVLGHQFHZDVHYDOXDWHGEDVHGRQ
locations either in, or outside of, Warsaw. The analyzed
data showed no increase in the risk of C. difficile inIHFWLRQLQSDWLHQWVIURP:DUVDZ 253  LQ
comparison to those from outside of Warsaw. This was
FRQVLVWHQWZLWKWKHUHVXOWVREWDLQHGZLWKWKHXVHRID
ORJLVWLFUHJUHVVLRQPRGHO 3  7KHVHUHVXOWVFDQQRW
EHFRPSDUHGZLWKWKRVHE\RWKHUDXWKRUVEHFDXVHVXFK
VWXGLHVKDYHQRWEHHQFRQGXFWHG
$QWLELRWLFWKHUDS\C. difficileEDFLOOLDUHDQHVWDEOLVKHG
HWLRORJLFDOIDFWRURIDQWLELRWLFDVVRFLDWHGGLDUUKHDV7KLV
ZDVGHPRQVWUDWHGE\PDQ\DXWKRUVLQGLIIHUHQWVWXGLHV
 WKDWVKRZHGDUHODWLRQVKLSEHWZHHQC. difficileLQIHFWLRQDQGDQWLELRWLFWKHUDS\7KHDQWLELRWLFV
GHVFULEHGLQWKHOLWHUDWXUHDVSDUWLFXODUO\SUHGLVSRVLQJWR
C. difficileLQIHFWLRQVEHORQJWRWKUHHGLIIHUHQWFODVVHV
i.e. fluoroquinolones, amoxicillin/clavulanate, and
cephalosporins, especially third-generation cephalospoULQV$FOHDUUHODWLRQVKLSEHWZHHQDQWLELRWLFWKHUDS\DQG
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
DQWLELRWLFVWKDQSDWLHQWVZKRGLGQRWUHFHLYHDQWLELRWLFV
253 6LPLODUUHVXOWVZHUHVKRZQZLWK
the use of a logistic regression model (significance
OHYHO3 
3URWRQSXPSLQKLELWRU 33, XVHThere is a lack of
FRQVHQVXVDVWRWKHUHODWLRQVKLSEHWZHHQ33,XVHDQG
the risk of C. difficileLQIHFWLRQQDPHO\+RZHOOHWDO
GHPRQVWUDWHG D UHODWLRQVKLS EHWZHHQ WKH XVH RI 33,V
and the risk of C. difficile infection (OR 3.6) whereas
Henrich et al. demonstrated no such relationship (OR
3    1RQHWKHOHVVWKHUHDUHDQXPEHU
RISXEOLFDWLRQVVKRZLQJWKHH[LVWHQFHRIDUHODWLRQVKLS
EHWZHHQ33,XVHDQGC. difficile infections, and demonstrating that the risk of a C. difficileLQIHFWLRQLVEHWZHHQ
DQGWLPHVKLJKHULQWKH33,JURXS  
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. difficileLQIHFWLRQLQWKH33,JURXS 25
3  6LPLODUUHVXOWVZHUHREWDLQHGZLWKWKHXVHRI
DORJLVWLFUHJUHVVLRQPRGHO 3  
3URELRWLFXVH7KHUHKDYHEHHQPDQ\SXEOLFDWLRQVRQ
WKHWKHUDSHXWLFDQGSUHYHQWLYHUROHVRIYDULRXVSURELRWLF
compositions in association with C. difficile infections.
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  2XW RI WKH SURELRWLF VWUDLQV LW LV RQO\ Saccharomyces boulardii that has a standardized dose of
JK$FFRUGLQJWRDPHWDDQDO\VLVSaccharomyces
boulardiiDWJSHUGD\SUHYHQWVDQWLELRWLFDVVRFLDWHG
GLDUUKHD LQFLGHQFHORZHUHGIURPWR   
The present study assessed the risk of C. difficile infecWLRQLQDJURXSZKRGLGQRWUHFHLYHSURELRWLFVGXULQJ
hospitalization. No increase in the risk of contracting
a C. difficile infection was demonstrated in the group
UHFHLYLQJQRSURELRWLFVGXULQJKRVSLWDOL]DWLRQYHUVXVWKH
JURXSUHFHLYLQJSURELRWLFV 253  6LPLODU
UHVXOWVZHUHREWDLQHGZLWKWKHXVHRIDORJLVWLFUHJUHVVLRQPRGHO 3  
+RVSLWDOL]DWLRQ7KHUHKDYHEHHQDQXPEHURIVWXGLHV
VKRZLQJKRVSLWDOL]DWLRQWREHRQHRIWKHPDLQULVNIDFtors 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
HDFKZHHNRIKRVSLWDOVWD\ZLWKDSSUR[LPDWHO\RI
patients colonized with C. difficileDIWHUZHHNV, and
up to 50% after 4 weeks.(5,9)Henrich et al. showed
WKDWQRWRQO\WKHUHLVDUHODWLRQVKLSEHWZHHQIUHTXHQW
KRVSLWDOL]DWLRQVDQGWKHLQIHFWLRQEXWDOVRWKDWWKHUDWH
of severe CDAD in patients hospitalized for the second
WLPHLVWLPHVKLJKHU 
7KH SUHVHQW VWXG\ GHPRQVWUDWHG WKDW LQ  RXW RI
 SDWLHQWV LQIHFWHG ZLWK 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
'LVHDVH&OLQLFVDQG6XUJLFDO&OLQLFVZHUHDQG
0.5 per 1,000 person-days, respectively. These results
DUHFRQVLVWHQWZLWKWKHUHVXOWVREWDLQHGE\RWKHULQYHVWLJDWRUVLQGLFDWLQJWKDWDSSUR[LPDWHO\RIGLDJQRVHG
C. difficile infections were associated with a stay in a
medical facility, and the places with the highest rate of
LQIHFWLRQVZHUH,QWHQVLYH&DUH8QLWV 
Moreover, the present study showed an increased risk
of contracting a C. difficile infection in patients hospitalized 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
3 6LPLODUUHVXOWVZHUHREWDLQHGZLWKWKH
use of a logistic regression model (significance level
3  7KLV VKRXOG EH FRQVWUXHG DV D UHVXOW RI
FRORQL]DWLRQDFTXLUHGGXULQJWKHVXEVHTXHQWKRVSLWDOL]DWLRQV7KHVHUHVXOWVDUHFRQVLVWHQWZLWKWKRVHE\RWKHU
DXWKRUVZKRFRQGXFWHGVXFKDQHYDOXDWLRQ 
+RVSLWDOVWD\FRQGLWLRQVThe C. difficileEDFLOOXVKDV
EHHQDJHQHUDOO\HVWDEOLVKHGDJHQWLQQRVRFRPLDOLQIHFtions, and the present study demonstrated that it is also
an agent in nosocomial infections at the SP CSK. Therefore, we evaluated the effect of hospital stay conditions

449

Risk factors of Clostridium difficile

No 3

at the SP CSK on the risk of developing an infection.
0DQ\SXEOLFDWLRQVKDYHGHVFULEHGWKHULVNIDFWRUVRIDQ
LQIHFWLRQLQDKRVSLWDOL]HGSDWLHQWEDVHGRQWKHKRVSLWDO
stay conditions. These include mainly the presence of
VDQLWDU\ZDUHLQWKHURRPDVWD\LQDPXOWLSOHEHGURRP
DQG WKH SRVVLELOLW\ RI WUDQVPLWWLQJ WKH LQIHFWLRQ YLD
WKHKDQGVRIKRVSLWDOVWDII  7KHVWXG\
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
E\SDWLHQWVXVLQJDFRPPRQWRLOHWZDVWLPHVKLWKHU
253  LQFRPSDULVRQWRSDWLHQWVZKRXVHG
an en suiteWRLOHW6LPLODUUHVXOWVZHUHREWDLQHGZLWKWKH
XVHRIDORJLVWLFUHJUHVVLRQPRGHO 3  7KHSUHVHQW
study also demonstrated a higher risk of contracting a
C. difficileLQIHFWLRQE\D³EHGULGGHQ´FDUHGHSHQGHQW
patient in comparison with patients who did not require
the help of hospital staff in maintaining their daily hygiene. The risk of contracting a C. difficileLQIHFWLRQE\
D³EHGULGGHQ´FDUHGHSHQGHQWSDWLHQWZDVQHDUO\
times higher than that in a patient who did not require
VXFKFDUH 253  7KHLQFUHDVHGULVNZDV
SUREDEO\GXHWRWUDQVPLWWLQJWKHLQIHFWLRQYLDWKHKDQGV
RIKRVSLWDOVWDII6LPLODUUHVXOWVZHUHREWDLQHGZLWKWKH
XVHRIDORJLVWLFUHJUHVVLRQPRGHO 3  
An analysis with the use of the Wald test demonstrated a higher risk of contracting a C. difficile infection
LQSDWLHQWVVWD\LQJLQDPXOWLEHGURRP RIPRUHWKDQ
SDWLHQWVSHUURRP LQFRPSDULVRQZLWKWKHSDWLHQWV
VWD\LQJ LQ WZREHG DQG VLQJOHEHG URRPV 25 
3  +RZHYHUWKLVZDVQRWFRQILUPHGE\DORJLVWLF
UHJUHVVLRQWHVW 3  
An assessment of the risk of contracting a C. difficileLQIHFWLRQLQWKHFDVHRIDODFNRIDXWRPDWHGEHG
SDQZDVKHUVDWWKH&OLQLF\LHOGHGFRQWUDGLFWRU\UHVXOWV
namely, an analysis with the Wald test did not reveal an
increased risk of contracting a C. difficile infection in
SDWLHQWVKRVSLWDOL]HGLQD&OLQLFZLWKQRDXWRPDWHGEHG
SDQZDVKHUV 253  ZKHUHDVDORJLVWLFUHJUHVVLRQWHVWVKRZHGDQLQFUHDVHLQVXFKULVN 3  
Also, the results showed no increased risk of a
C. difficile infection in patients using common shower
VWDOOV 253  6LPLODUUHVXOWVZHUHREWDLQHG
ZLWKWKHXVHRIDORJLVWLFUHJUHVVLRQWHVW 3  

RESULTS
Clostridium difficile LV DQ RSSRUWXQLVWLF EDFWHULXP WKXV DQ LQIHFWLRQ DQG VXEVHTXHQW GHYHORSPHQW
RI&'$'&',UHTXLUHVDFRPELQDWLRQRIULVNIDFWRUV
7KRVHLQFOXGHWKHVRFDOOHGPRGLILDEOHULVNIDFWRUVVXFK
DVKRVSLWDOL]DWLRQDQWLELRWLFWKHUDS\DQGQRQPRGLILDEOH
risk factors, such as age, underlying disease. Determining the risk factors, especially identifying the modifi-

DEOHIDFWRUVLVWKHEDVLVIRUWKHLQWURGXFWLRQRIWDUJHWHG
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
DQWLELRWLF WKHUDS\ +RZHYHU WKLV VWXG\ GLG QRW VKRZ
an increased risk of contracting a C. difficile infection in association with such risk factors as age, sex,
type of underlying disease, the use of PPIs or a lack of
SURELRWLFXVH7KXVRXUHYDOXDWLRQVKRZHGC. difficile
LQIHFWLRQVWREHPRVWO\QRVRFRPLDO$QDFWLYHVRXUFHRI
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
DQG DQWLELRWLFV ZKLFK PDNHV WKHVH SDWKRJHQV HVSHcially dangerous in a hospital setting. Therefore, our
analysis demonstrated that in order to prevent C. difficileLQIHFWLRQVHPSKDVLVVKRXOGEHSODFHGRQSULPDU\
prophylaxis i.e. limiting the transmission of spores in a
KRVSLWDOVHWWLQJ7KHEDVLVIRUSUHYHQWLRQRIC. difficile
LQIHFWLRQVLQDKRVSLWDOVHWWLQJDUHDQHDUO\HVWDEOLVKHG
GLDJQRVLV UHOLDEOH GLDJQRVWLF DVVHVVPHQWV LVRODWLRQ
of infected patients, hand hygiene, disinfection of the
hospital environment with agents active against spores
DQGWKHXVHRIUDWLRQDODQWLELRWLFWKHUDS\
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