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ABSTRACT

Introduction: Clostridium difficile infection (CDI) is
currently the most frequent cause of nosocomial in-
fectious diarrhea in adults in the developed countries.
The goal of the study was to evaluate risk factors for
relapsing and severe CDI in a set of patients hospitalized
at the Clinic of Infectious Diseases at the University
Hospital Brno.

Materials and methods: A retrospective analysis of
epidemiological, clinical and laboratory data of 281
patients with proved CDI diagnosis hospitalized in the
period from 1.1. 2007 to 31.12. 2010.

Results: Patient age over 65 is a risk for severe CDI
(OR 2.95, p < 0.001) and extends hospitalization at
the first episode of CDI by about 3.2 days on average.
Patients with 2 or more comorbidities (p < 0.05) or with
a history of recent hospitalization (p < 0.001) are at risk
for both relapsing CDI and severe CDI. The use of proton
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Cil prace: Infekce vyvolana Clostridium difficile (CDI)
je nyni nejcastéjsi pricinou nozokomialnich infekénich
prdjmd u dospélych ve vyspélych zemich. Cilem pra-
ce bylo popsat rizikové faktory vzniku rekurentniho
a tézkého prlbéhu CDI v souboru pacientl hospi-
talizovanych na Klinice infekénich chorob Fakultnf
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Material a metody: Retrospektivni sledovani epidemio-
logickych, klinickych a laboratornich dat 281 pacientt

pump inhibitors may increase the number of relapses
(OR1.94,p < 0.05). If the CDI symptoms appear within
7 days of taking antibiotics, there is a greater risk of
relapse (OR 2.32, p < 0.05). If the symptoms occur
after a longer period, a mild or moderate course of the
disease can be expected (OR 0.31, p < 0.05).

Conclusions: To determine the risk level for develop-
ment of relapsing or severe CDI, focus on risk factors
from the patients’ medical history and their clinical and
laboratory status is appropriate at the outset of CDI pa-
tients treatment. An early intensive monitoring of vital
functions and administration of aggressive treatment
can reduce complications, mortality and relapses of CDI.
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s prokazanou diagnézou CDI hospitalizovanych v ob-
dobiod1.1. 2007 do 31.12. 2010.

Vysledky: Vék pacienta nad 65 let je rizikem pro tézky
pribéh CDI (OR 2,95; p < 0,001) a prodluzuje délku
hospitalizace pri [é¢bé prvni epizody CDI v prdméru
0 3,2 dne. Pacient se dvéma a vice komorbiditami
(p < 0,05) nebo s anamnézou predchozi hospitalizace
(p < 0,001) je rizikovy jak pro rekurenci onemocneni,
tak pro jeho tézky pribéh. Uzivani blokatorl protono-
vé pumpy mlze zvysovat pocet rekurenci (OR 1,94;
p < 0,05). Pokud se priznaky CDI objevi do sedmi
dnd od uzivani vyvoldvajicich antibiotik, je vétsi riziko
rekurence onemocneni (OR 2,32; p < 0,05). Pokud se
vSak pfiznaky objevi po delsi dobé, nez je tyden, Ize
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ocekavat lehky nebo stredné tézky priibéh onemocnéni
(OR 0,31, p < 0,05).

Zaveér: V Uvodu péce o nemocného s CDI je vhodné
zamerit se na rizikové faktory z anamnézy pacienta,
jeho klinicky a laboratornfi status, k uréeni miry rizika
vedouciho k tézkému nebo rekurentnimu prdbéhu
onemocnéni. Casné zavedeni intenzivniho monitorovani

INTRODUCTION

Considering the increasing number of reported
cases, Clostridium difficile-caused infections represent
amajor health problem in the developed countries.
Increasing is not only incidence, but also severity
of the disease, mortality, the number of treat-
ment failures and relapses. The infection caused
by C. difficileis now the leading cause of nosocomial
infectious diarrhea in adults in the developed
countries [1, 2]. Severity of the disease is alarming
especially in geriatric patients, where it leads to
increased morbidity and mortality [3]. The rising
costs of prevention, diagnosis and treatment asso-
ciated with this infection represent a significant
financial burden to health care.

C. difficile, including its toxigenic strains, counts
among the common commensals of colonic mu-
cosa in humans and animals. Infection occurs
only under certain circumstances. Infection risk
factors include intestinal dysmicrobia after an-
tibiotic treatment, patient age over 65, comor-
bidity, and disorders of the immune system
- particularly mucosal immunity [4]. A previous
hospitalization poses a significant risk of co-
lonization with hospital C. difficile strains. The
disease is associated with frequent and repeated
relapses, which can lead to exhaustion of the
patient and death.

The risk factors of the disease are well described.
However, factors determining relapse or severe
course of CDI associated with poor patient progno-
sis are far less known. The focus of this study is to
identify the factors leading to relapsing or severe
colitis caused by CDI.

MATERIALS AND METHODS

The retrospective analysis evaluated epidemiologi-
cal, clinical and laboratory data of patients with
proved diagnosis of C. difficileinfection hospitalized
at the Clinic of Infectious Diseases (CID) of The
University Hospital (UH) Brno from 1. 1. 2007 to
31. 12. 2010. Data about the patiens’ age, gender,
comorbidities, the number and length of hospita-

EPIDEMIOLOGIE, MIKROBIOLOGIE, IMUNOLOGIE 2014, 63, C. 1

SOUHRNNA SDELENI « PUVODNI PRACE * KAZUISTIKY

Zivotnich funkcii a agresivnilécby, mlze vést ke snizeni
poctu komplikaci, ke snizeni mortality a rekurence CDI.

KLICOVA SLOVA

infekce Clostridium difficile - rizikové faktory
rekurence CDI - rizikové faktory tézkého pribéhu CDI
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lizations at CID, other previous hospitalizations,
previous antibiotic use, gastric acid suppressions,
corticosteroids and chemotherapies were extracted
from the patients’ medical records.

The study icluded inpatients with clinical signs
of CDI, who had confirmed toxins A or B in the
stool sample. If the sample was negative, and
there was a persistent clinical suspicion of CDI,
the proof of the toxin in the stool sample was re-
peated several times with samplings at least one
day apart. Cultivated stool samples of all patients
were also examined to exclude obligatory intesti-
nal pathogens as alternative cause of infectious
diarrhea. Patients diagnosed with CDI at another
medical facility and admitted to our clinic only
for treatment were excluded from the study, be-
cause their laboratory tests were not repeated.
Microbiological examinations were conducted at
the Department of Clinical Microbiology (DCM)
of The University Hospital Brno. In 2007-2009,
toxins A and B of C. difficile were analyzed by ELISA
(Enzyme Linked Immunosorbent Assay) method
using the mini-VIDAS set (Bio-Merieux). The im-
munochromatographic set C.diff Quick chek com-
plete (Techlab) was used in 2010.

CDI relapse was defined as re-appearence of clinical
symptoms after an asymptomatic period following
an episode of CDI. Each relapse was confirmed
by a repeated proof of the CDI toxin in the stool
sample and an exclusion of another infectious
cause of the diarrhea. The criteria for severe CDI
were adopted from the document "Diagnosis and
Therapy of Clostridium difficile infection: The Czech
National Guidelines", published in 2012 [4]. The
disease is regarded as severe, if any one of these
symptoms presents: fever (> 38 °C), rigors and
chills, haemodynamic instability including signs
of septic shock, signs of peritonitis, signs of pa-
ralytic ileus, leukocytosis (> 15 x 109/L), marked
left shift (band neutrophils > 20 % of leukocytes),
elevated serum creatinine (> 50% above the base-
line), elevated serum lactate, pseudomembranous
colitis (by endoscopy) or distension of large intes-
tine (by imaging).
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STATISTICAL EVALUATION

Statistical analysis of data from 281 patients was
carried out in two parts. The first analysis eva-
luated risk factors according to the frequency of
CDI relapse, the second one evaluated risk factors
according to the severity of CDI. Patients who died
during the first hospitalization (n = 42, n - number
of patients) as well as patients who died within 30
days of discharge (n = 6) were excluded from the
CDIrelapse evaluation. Therefore, only 233 patients
were analyzed. The second analysis - risk factors
for severe CDI - included all 281 patients. According
to the patiens’ clinical and laboratory status data
during all CDI episodes, a subset of patients with
severe course of CDI (n = 181) was identified.

Odds ratio (OR) for all parameters was calculated
according to univariate logistic regression for relap-
se or for severe course of the disease. The estimates
always included a 95% confidence interval (CI) and
asignificance level p (Wald test). The selected level
of significance was a = 0.05. The reference category
is always a result related to the complement of pa-
tients to the overall 233 patients (the first analysis)
or 281 patients (the second analysis), unless stated
otherwise. When evaluating the length of the first
hospitalization relative to the patient age, statisti-
cal significance was assessed non-parametrically
using the Mann-Whitney test (MW test).

RESULTS

In 2007-2010, 281 patients with CDI, confirmed by
laboratory tests at the DCM UH Brno, were hos-
pitalized at the Clinic of Infectious Diseases. 73
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patients were hospitalized repeatedly, 106 (37.7%)
of them were male and 175 (62.3%) were female.
Average patient age was 73.2 with a minimum of
19 and a maximum of 99, the median age was 79.
Figures1and 2 shows annual distribution of cases
and patient age distribution, respectively.

Hospitalization period was 1-55 days. The average
length of hospitalization at the first episode of CDI
was 16 days (median 14 days). Comparison of age
groups < 65 and over 65 has shown a statistically
significant difference in the length of the first
hospitalization (the result of M-W test = 0.003).
The length of the first hospitalization in the group
of younger patients was 13.5 days on average (me-
dian 12), but in the group of elderly patients, the
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Fig. 1 The number of hospitalized CDI patients in years
2007-2010 divided into age subsets
Graf.1  Pocet hospitalizovanych pacientt s CDI v jednotli-
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Fig. 2 Distribution of CDI patients by age
Graf. 2 Vékové rozlozeni pacientti s CDI
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average was 16.7 days (median 15). Patients older
than 65 stayed in the hospital by 3.2 days longer
on average.

1. The risk factors for relapsing CDI

In the first analysis of data from 233 patients,
87 (37.3%) patients had relapsing disease and 146
(62.7%) patients had only a single episode of CDI.
Out of the 174 patients in the age group over 65,
70 patients (40.2%) relapsed, p = 0.119. Neither age
over 65, nor gender was a risk for relapse according
to our analysis. Data about the following comor-
bidities were collected from the patients’ medical
history: ischemic heart disease, diabetes mellitus,
cerebrovascular diseases, chronic renal failure,
immobility, chronic obstructive pulmonary dise-
ase and oncological diseases. A coincidence of 2

Table 1.
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or more comorbidities represented a significantly
higher risk of relapse, p = 0.013 (Table 1).

A hospitalization within 4 weeks before the onset
of CDI was a significant risk factor. There were 149
previously hospitalized patients, of whom 71 had
relapsed (47.7%), p < 0.001. Other previous insti-
tutionalizations (a stay in a retirement home or
a rest home) did not represent a risk of relapsing
CDI (see Table 1).

A previous antibiotic treatment within 60 days
before the CDI diagnosis was documented in 207
patients, 82 of them received 2 or more antibio-
tics. Neither the type of antibiotics, nor their
combination factored in the relapse. The interval
between the onset of CDI symptoms and the anti-
biotic treatment was also evaluated. The patients
were more prone to relapse if their symptoms of

Evaluation of CDI relapse relative to the patients’ medical history

Tabulka 1. Vyhodnoceni rekurence CDI vzhledem k anamnestickym udajim pacient

Total,

n

Patients with relapse,

Odds ratio

(95% 1) P-value

n (%)

Total number of patients 233 87 (37.3) - -
Age at 1st hospitalization

<65 years 59 17 (28.8) reference category =

> 65 years 174 70 (40.2) 1.66 (0.88-3.15) 0n9
Gender

Male 87 31(35.6) reference category -
Female 146 56 (38.4) 112 (0.65-1.95) 0.678
Comorbidities

Ischemic heart disease 107 44 (41.0) 1.35 (0.79-2.30) 0.272
Diabetes mellitus 57 20 (35.1) 0.88 (0.47-1.64) 0.686
Cerebrovascular disease 53 24 (45.3) 1.54 (0.83-2.86) 0.175
Chronic renal failure 50 15 (30.0) 0.66 (0.34-1.30) 0.228
Immobility 48 22 (45.8) 1.56 (0.82-2.97) 0.174
Chronic obstructive pulmonary disease 33 14 (42.4) 1.28 (0.61-2.71) 0.515
Oncological disease 29 14 (48.3) 1.67 (0.77-3.66) 0.196
Number of comorbidities

Oorl 105 30 (28.6) reference category -

2 or more 128 57 (44.5) 2.01(116-3.47) 0.013
Previous hospitalization

0-4 weeks 149 71(47.7) 3.87 (2.06-7.28) <0.001
Institutionalization

No 209 76 (36.4) reference category =
Yes 24 11(45.8) 1.48 (0.63-3.47) 0.366
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Table2.  Evaluation of CDI relapse relative to history of antibiotics administration, gastric acid suppression and the use
of immunosupressive drugs
Tabulka 2. Vyhodnoceni rekurence CDI vzhledem k predchozimu uzivani antibiotik, antiulcerézni a imunosupresivni terapie

Total, Patients with relapse, Odds ratio
] n (%) (95% IS)

Total number of patients 233 87 (37.3) - -
Previous antibiotics
No 21 6 (28.6) reference category -
Yes 207 79 (38.2) 1.54 (0.57-4.14) 0.389
Number of antibiotics
0 21 6 (28.6) reference category =
1 101 45 (44.6) 2.01(0.72-5.60) 0.182
2 or more 82 27 (32.9) 1.23(0.43-3.52) 0.703

Time of the CDI symptoms onset relative to the administration of antibiotics

Symptoms during treatment 89 24 (27.0) reference category -
Within 7 days after treatment 39 18 (46.2) 2.32 (1.06-5.09) 0.035
More than 7 days after treatment 16 8 (50.0) 2.71(0.91-8.02) 0.072
Other therapy

Proton pump inhibitors 97 45 (46.4) 1.94 (113-3.32) 0.016
H2 receptor antagonists 7 2(28.6) 0.66 (0.13-3.50) 0.629
Chemotherapy 4 2 (50.0) 1.69 (0.23-12.25) 0.601
Corticosteroids 21 8(38.1) 1.04 (0.41-2.61) 0.940

diarrhea occurred during the first week after the
end of antibiotic treatment, p = 0.035 (Table 2).
Previous use of antiulcer drugs and immunosupres-
sive drugs was also monitored. Out of 97 patients of
the entire set, who had a history of proton pump
inhibitors use, 45 patients (46.4%) had relapsed,
p = 0.016. Consequently, the use of proton pump
inhibitors increased the risk of relapse. The pre-
vious use of histamine H2 receptor antagonists,
treatments with systemic corticosteroids (dose =
5 mg prednisone) at the time of CDI, or the use of
chemotherapy in the last 60 days did not affect the
emergence of the CDI relapse (see Table 2).

2, The risk factors for severe CDI

Severe CDI during any episode of the disease was
observed in 181 (64.4%) of all 281 patients, while
the remaining 100 (35.6%) patients had a mild or
moderate course of CDI.

Patient age over 65 was definitely a risk factor for
severe CDI. Out of 216 patients over 65 years old,
152 (70.4%) had severe CDI, p = 0.001. Gender was
notin correlation with the severity of the disease.
Among the observed comorbidities, a group of pa-
tients with a history of ischemic heart disease and

chronic renal failure were at risk for severe CDI,
as were also patients with 2 or more comorbidities
(Table 3).

Patients, previously hospitalized 4 weeks before
the onset of CDI, had more likely a severe course
of the disease. Out of the 188 previously hospita-
lized patients, 134 patients had severe CDI (71.3%),
p = 0.001. Previous institutionalization was not
a risk of severe CDI (see Table 3).

Previous use of antibiotics singly or in a combina-
tion did not pose a risk of severe CDI development.
The patients with CDI symptoms onset more than
7 days after antibiotic treatment were statisti-
cally less affected by severe CDI than patients who
had symptoms during the antibiotic treatment or
within one week since. The use of antiulcer drugs,
treatment with systemic corticosteroids at the ti-
me of CDI, or the use of chemotherapy in the last
60 days did not affect the severity of CDI (Table 4).

DISCUSSION

Since 2007, a significant increase in the number
of CDI cases was noted at our clinic. Until then, it
was only individual cases. This trend follows the
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Table3.  Evaluation of severe CDI relative to the patients’ medical history
Tabulka 3. Vyhodnoceni tézkého pribéhu CDI vzhledem k anamnestickym tdajiim pacientt

Total, Patients with relapse,

Odds ratio

n n (%) (95% IS) Pvalue
Total number of patients 281 181(64.4) - -
Age at 1st hospitalization
< 65 years 65 29 (44.6) reference category =
> 65 years 216 152 (70.4) 2.95(1.67-5.21) <0.001
Gender
Male 106 70 (66.0) reference category -
Female 175 111 (63.4) 0.89 (0.54-1.48) 0.658
Comorbidities
Ischemic heart disease 130 94 (72.3) 1.92 (1.16-3.17) 0.01
Diabetes mellitus 67 46 (68.7) 1.28 (0.71-2.30) 0.406
Cerebrovascular disease 59 39 (66.1) 110 (0.60-2.01) 0.761
Chronic renal failure 64 52 (81.3) 2.96 (1.49-5.86) 0.002
Immobility 58 42 (72.4) 1.59 (0.84-3.00) 0.155
Chronic obstructive pulmonary disease 40 27 (67.5) 117 (0.58-2.39) 0.660
Oncological disease 38 29 (76.3) 1.93 (0.87-4.26) 0.104
Number of comorbidities
Oorl 131 73 (55.7) reference category -
2 or more 150 108 (72.0) 2.04 (124-3.35) 0.005
Previous hospitalization
0-4 weeks 188 134 (71.3) 2.43 (1.45-4.06) 0.001
Institutionalization
No 250 160 (64) reference category =
Yes 3] 21(67.7) 118 (0.53-2.62) 0.682

incidence of CDI reported in the Czech Republic.
According to the Epidat database of The National
Institute of Public Health in the Czech Republic,
303 cases of CDI were reported in 2008, 1,552 cases
in 2011, and a total of 2,241 cases in 2012 [5]. By
comparison, the study of authors Polivkova et
al. included 82 patients with CDI for the period
from1. 1. 2008 to 30. 6. 2010 [6]. However, the in-
creased number of reported CDI cases in the Czech
Republic in recent years is partly influenced by the
implementation of better diagnostic methods and
improved quality of reporting.

The average length of the first hospitalization of
CDI patients was 16 days, almost twice longer than
the average length of stay of all patients admitted
to CID in 2007-2010 (8.3 days). In addition, the
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average length of the first hospitalization for the
treatment of CDI in patients older than 65 was by
3.2 days longer than in younger patients. Aside
from severe course of CDI, it might be caused by
a greater frequency and severity of comorbidities
at the older age.

Any course of CDI in the patients over 65 is consi-
dered serious, even without clinical signs of severe
colitis; this was confirmed in our evaluation, too.
Age over 65 did not represent a significant risk for
CDI relapse. There were 1.5 times more women
than men in our patient set, but the patients’
gender was not correlated to the severity or relapse
of CDI. Many studies did not find a relationship
between gender and severity of CDI, although one
prospective study suggests a link between the male
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Table 4. Evaluation of severe CDI relative to history of antibiotics administration, gastric acid suppression and the use of immuno-
supressive drugs
Tabulka 4. Vyhodnoceni téZzkého pribéhu CDI vzhledem k pfedchozimu uzivani antibiotik, antiulcerdzni a imunosupresivni terapie

Patients with relapse, Odds ratio
n (%) (95% IS)

Total number of patients 281 181(64.4) - -
Previous antibiotics
No 23 14 (60.9) reference category -
Yes 253 165 (65.2) 1.21(0.50-2.90) 0.676
Number of antibiotics
0 23 14 (60.9) reference category =
1 123 77 (62.6) 1.08 (0.43-2.68) 0.875
2 or more 100 72 (72.0) 1.65 (0.64-4.25) 0.297

Time of the CDI symptoms onset in a relation to the administration of antibiotics

Symptoms during treatment 104 70 (67.3) reference category -
Within 7 days after treatment 47 28 (59.6) 0.72 (0.35-1.46) 0.357
More than 7 days after treatment 18 7 (38.9) 0.31(0.11-0.87) 0.026
Other therapy

Proton pump inhibitors 17 83 (70.9) 1.64 (0.99-2.73) 0.054
H2 receptor antagonists 10 7 (70.0) 1.30 (0.33-5.15) 0.708
Chemotherapy 4 3(75.0) 167 (0.17-16.26) 0.659
Corticosteroids 25 18 (72.0) 1.47 (0.59-3.64) 0.409

gender and severe course of CDI. The study did not
prove a correlation between ethnicity and severity
of the disease [7]. Pépin’s retrospective study of
2007, including 1,616 CDI inpatients at a Canadian
tertiary care hospital, described the following risk
factors for severe CDI: age over 65, male gender,
immunosuppression, nosocomial infections, en-
teral nutritions, short duration of diarrhea, fever,
leukocytosis and increased creatinine [8].

The number of comorbidities is correlated to the
patient’s age; therefore the combination of 2 or
more monitored comorbidities presents a risk of
both relapsing and severe CDI. Our study did not
confirm the expected impact of patient’s long-term
immobility on relapse or severity of CDI. Some stu-
dies have reported pre-existing renal insufficiency
or chronic pulmonary disease as a risk factor for
increased mortality. A correlation between severe
CDI and a history of malignancy has also been
suggested [9, 10]. Interestingly, despite the widely
accepted fact about increased susceptibility of dia-
betes mellitus patients to various infections, none
of the studies has demonstrated a link between
diabetes mellitus and severity of CDI [9].

Publications classify CDI as healthcare facility
onset CDI (begins 48 hours after admission to the
hospital), healthcare facility-associated communi-
ty onset CDI (up to 4 weeks after hospitalization) or
community associated CDI (symptoms begin more
than 12 weeks after previous hospitalization). The
period between 4-12 weeks after hospitalization is
referred to as indeterminate [11]. Previous hospi-
talization within 4 weeks before the onset of CDI
represents a significantrisk factor for relapse and
severity of CDI in our patient set. According to our
results, a stay in a retirement home without prior
hospitalization is not a risk for development of
CDI. Asymptomatic faecal carriage of C. difficilewas
reported in 10% of residents in an Irish continuing
care institution for the elderly, 7% of them were
toxin positive [12]. There is no information availab-
le about C. difficile carriage in the Czech Republic.

The use of antibiotics is considered the most im-
portant risk factor for intestinal colonization with
strains of C. difficile. Lincosamides, aminopeni-
cillins, cephalosporins and quinolones represent
the highestrisk levels. Aminoglycosides, co-trimo-
xazole, penicillin, carbapenems and tetracyclines
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are considered relatively safe [13-15]. According to
our results, the use of any specific class of antibio-
tics cannot be correlated with the risk of relapse
or severe CDI, although the use of quinolones
was described as a risk factor for relapsing CDI in
a smaller patient set in the USA [16].

Suppressed acidity of gastric secretion predisposes
to a variety of intestinal infections. Some studies
indicate the use of proton pump inhibitors as a risk
factor for CDI, but others have not confirmed this
[17-20]. Howell et al. documented an increased risk
of nosocomial infection of C. difficile depending on
the pharmacological suppression of gastric acid
secretion [18]. A connection between pharmaco-
logical suppression of gastric acid secretion and
severity of CDI has not been demonstrated yet [21,
22]. Another study comprising 125 patients iden-
tified the use of proton pump inhibitors as well as
the age over 65 and a low serum albumin (< 25 g/L)
as significant risk factors for CDI relapse [23]. The
relationship between the use of proton pump in-
hibitors and the risk of relapse, demonstrated by
our study, indicates a reinfection with C. diffici-
le rather than a relapse of previous disease. CDI
patients contaminate the hospital environment
with spores contained in the stool, which can be
a source of reinfection of predisposed persons. It
is important to realize that a failure of antibiotic
treatment due to the resistance of C. difficile is not
the cause of these recurrences [4].

Treatment with systemic corticosteroids at the ti-
me of CDI or the use of chemotherapy in the last 60
days did not influence relapses or disease severity
in our patient set. Our results do not correspond
with the described effect of immunosuppression as
arisk factor for severe CDI [8], nor with the results
of another study, which demonstrated a signifi-
cant 2.1-fold increase in 30-day mortality in CDI
patients who received corticosteroids for at least
15 days before the CDI diagnosis [24].

CONCLUSIONS

Retrospective analysis of clinical and epidemiologi-

cal data of patients hospitalized at CID with a pro-

ved diagnosis of C. difficile infection in 2007-2010

leads to the following key conclusions:

1. Patient age over 65 is a risk factor of severe CDI
(OR 2.95, p < 0.001) and leads to extension of
hospitalization at the first episode of CDI by
about 3.2 days on average.

2. Patients with 2 or more comorbidities (p < 0.05)
or with a history of recent hospitalization
(p <0.001) are at risk for relapsing CDI and also
severe CDI.

3. The use of proton pump inhibitors may increase
the number of relapses (OR 1.94, p < 0.05),
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probably because of reinfection with spores of
C. difficile.

4, If CDI symptoms appear within 7 days of taking
antibiotics, there is a greater risk of relapse
(OR2.32, p<0.05). If the symptoms occur after
a longer period such as one week, a mild or
moderate course of the disease can be expected
(OR0.31, p<0.05).

At the beginning of CDI patients’ treatment, it is
appropriate to focus on risk factors known from
patients’ medical history and their clinical and la-
boratory status to assess risk of relapsing or severe
disease. Early intensive monitoring of vital functions
and administration of aggressive treatment can re-
duce complications, mortality and relapses of CDI.
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tetanu (T), pertusi (acelulémikomponenta) (Pa), hepatitd B (ONA) (HBV), poliomyelitdé (inaktivovand) (IPV) akonjugovand vakeina proti Hagmaphilus influenzaetypu b (Hib), (adsorbovand). Kvalitativni

a kvantitativni slozeni: Po rekonstituci jedna davka (0,5 ml) obsahuje: Diphtheriag anatoxinum ne mén nez 30 mezindrodnich jednotek (1U), tetani anatoxinum ne mén nez 40 mezindrodnich jednotek

; (IU), pertussis anatoxinum 25 mikrograma, haemagglutininum filamentosum 25 mikrogramd, pertactinum 8 mikrogramd, antigenum tegiminis hepatitidis B 10 mikrogram, virus poliomyelitis (inaktivovany)

- typus 1 (kmen Mahoney) 40 D jednotek antigenu, typus 2 (kmen MEF-1) 8 D jednotek antigenu, typus 3 (kmen Saukett) 32 D jednotek antigenu, Haemaphilus influenzae typus b polysaccharidum

I l a I l rl 8 /7 6 JC a 10 mikrogram (olyrbosyiibitoli phosphas) conjugata cum tetani anatoxinum jaka nosnym proteinem priblizné 25 mikrogramd, pomocné Iétky: hydrosid hinity, hycratovang (AI(OH),) 0,5 miligramd AP,
fosforetnan hinity (AIPO,) 0,32 miligrami AP, beavod laktaza, chlorid sodny (NaCl), kultivagni medium M 199 obsahuji hlawn aminokyseliny, minerdlnf soli a vitaminy, voda na injekei. Indikace: Infanrix

hexa e urten pro zakladni odkovani a preockoveini datiproti difterl tetanu, pertusi, hepatitds B, poliomyeliids a onemocnénim zptsobenym Hagmaphilus influenzaetypu b. Davkovani a zpisob podani:

— LéKladni otkovacf schéma spociva v podani i 0,5 ml dévek (napfiklad ve 2., 3, 4. mésick ve 3., 4, 5. mésici ave 2., 4, 6. mésici) nebo dvou davek (napilad ve 3. a 5. méici). Mezijednotlivjmi dévkami

A musf byt interval nejmené 1 mésfc. Jestize je pfi narozent podéna prvn dévka vakciny proti hepatitidé B, miize byt od veku 6 tydnii k podani dalSich davek vakeiny proti hepatitidé B pouiita vakeina Infanrix
hexa. Pokud se druhd dévka vakefny proti hepatiidé B podava pred dosazenim tohoto véku, je nuné pouzit monovalentni vakeinu proti hepatitids B. Po otkovani 2 dévkami vakeiny Infanrix hexa (napfiklad
ve 3. 2 5. mésio) se musf podat posilovact dévka nejméng & mésfc po poddnt posledni dévky zakladniho otkovéni. Upfednostiiuje se poddn mezi 11. a7 1. mésicem véku itéte. Po ockovéni 3 dévkami
vakeiny Infanrix hexa (napfiklad ve 2., 3., 4. mésici; ve 3., 4., 5. mésici ave 2, 4., 8. mésici) se musf podat posiovact dévka nejmén 6 mésicl po podéni posledni dévky zakladniho otkovéni. Upfednostiiuje
se poddnf pred 18, mésicem véku ditéte. Bezpetnost a Utinnost vakeiny Infanrix hexa u déf starsfch 36 mésic nebyla stanovena. Infanrix hexa je uréen k hiuboke intramuskuldrni aplikaci. Dalsf dévky je
vhodné poddvat vZdy do opatné konetiny, nez byla podéna predchozi davka. Kontraindikace: Precitivélost na Iégivé Idtky nebo na jakekoliv pomocné Iétky nebo na neomycin a polymyxin. Precitlivélost
po predchozf aplikaci vakei proti difteri, tetanu, pertusi, hepattidé B, poliomyelitidé nebo Hib. Infanrix hexa je kontraindikovdn u d&t, u nich se do sedmi dnd po predchozim otkovéni vakeinou obsahufcr
pertusovou slozku vyskytla encefalopatie nezndmé etiologie. V takovych pripadech se mus ockovani proti pertusi prerusita déle se ockuje jen vakeinami proti z&Skrtu-tetanu, hepatitidé B, poliomyelitidé a Hib.
Podobné jako u jinjch vakein  aplikace vakciny Infanrix hexa musf byt odloZena u osob trpicich vézngm akutnim horeEnatym onemacnénim. Prtomnost slabé infekce vSak nenf povazovéna za kontraindikaci.
Ivlastni upozorneni: Jesti7e dojde v casove souvislostis aplikacivakeiny obsahujci pertusovou slozku k nekteré 2 dale popsanjch reakel je nuiné Fédné zvdit podanidalkich davek vakein, které pertusovou
sloku obsahujt Teplota = 40,0 °C b&hem 48 hodin po otkovénis neprokézanou inou souvislost, kolaps nebo Sokovy stav (hypotonicke-hyporeaktivni epizoda) béhem 48 hoin po ockovdni rvaly neutiSitelny
IAE trvajici = 3 hodiny béhem 48 hodin po ockovani, kiece s horetkou nebo bez nf behem prunich 3 dni po ockovani. Za urcityeh podminek, napfiklad v pripads vysokeho wyskytu dévivého kasle, viak
06ekdvany prinos imunizace prevz moznd rizka. Podobné jako u jiného ockovani by se mel pegiive zvétit prospéch a riziko imunizace vakcinou Infanrix hexa nebo jejf odklad u kojenc nebo u déff rpicich
néstupem nove ataky nebo progresf zévazng neurologické poruchy. Stejné jako u jinjch injekenich vakein musf byt i po aplikaci této vakeiny pro pripad rozvoje anafylaktickeho Soku okamite k dispozici
odpovidajcr ékarskd péce a dohled. Nemocnym s trombocytopenit a s poruchami srdZlivosti krve musf bjt vakeina Infanrix hexa aplikavéna se 2vySenou opatmosti, nebot po intramuskuldrnim podénf miize
dojit ke krvacen. Infanrix hexa nesm byt v Zadném piipadg aplikovan infravaskularné nebo intraderméling. Podobné jako u jinjch vakein, nemust bt u vsech ockovanych jedincli vyvoléna ochrannd imunitni
17 odpovad: Vskyt febrilnich kfecfv anamnéze ditéte, wiskyt febrilnich krezinebo SIDS (syndrom nahlgho dmri ditéte) v rodinng anamnéze nenfkontraindikacf pro pouzitivakciny Infanrix hexa. Ockované jedince,
MUZETE SE SPOLEHNOUT nichz se v anamnéze febrilnf kfeie vyskytly, je tfeba peclivé sledovat, protozZe se tyto nezédouct d&inky mohou bihem 2 a7 3 dnii po vakeinaci objevit. Infekce HIV nepFedstavuje kontraindikaci pro vakeinaci.
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