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AbstrAct:   INtrODUctION. Clostridium difficile associated colitis became over last years a worldwide medical issue. It involves patients 

of the Polish hospitals too. The aim of the study was the analysis of CdAd incidence and the course of infection in Gastroenter-
ology Ward of Regional Specialist Hospital of Zgierz, 2012-2015.

  MAtErIAL AND MEtHODs. Retrospective analysis of the medical documentation of 79 patients with CdAd was performed. 
demographic and epidemiological data and the clinical course of infection were analyzed. 

  rEsULts. The study group comprised of women in 59,5% and men in 40,5%. The patients’ average age was 70,5 years. The 
average hospitalization period was 10,3 days. CdAd infection seasonality was proved, with statistically significant peak in 
springtime. 73% of patients were previously hospitalized and 85% - had co-morbidities. 76% of patients underwent  anti-
biotherapy, whilst 29% - used PPI prior to CdAd diagnosis. 50,6% of patients had severe CdAd diagnosed. The recurrence 
reached 14%. In 19% of patients CdAd resulted in death.

  DIscUssION. The results of the study confirm increase of the  incidence of the patients with CdAd in Gastroenterology Ward 
over 4-years’ observation. The prevalence was higher among 65+ patients, after prior hospitalization and antibiotherapy. The 
co-morbidities was a significant risk factor, especially common in severe cases.

  cONcLUsION. The results we obtained confirm substantial importance of Clostridium difficile infection leading to antibio-
therapy-associated diarrhea among adults, causing prolonged hospitalization, increased prevalence and mortality of pa-
tients. Getting to know and minimizing the risk factors will prevent the future outbreak of the disease.
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INtrODUctION

Over the last years, we have seen a significant increase in the fre-
quency of nosocomial infections with Clostridium difficile, which 
can have a severe course with many complications, and can even 
cause death. A new strain of Clostridium difficile (NAPI / BI / 027), 
which has a higher virulence and produces more toxins, is respon-
sible for the increased risk of severe disease [1].

A diagnosis of Clostridium difficile–associated disease (CDAD) can 
be made when symptoms such as diarrhea and toxic distention of 
the colon occur in patients with confirmed presence of toxin-pro-
ducing bacteria or with features of pseudomembranous colitis on 
endoscopy or histopathology [2]. CDAD may cause local or syste-
mic complications, which can be life-threatening. Antibiotics are 
the most important cause of CDAD because they interfere with the 
intestinal microbiological homeostasis and lead to survival of bac-
teria resistant to antibiotics. About 90% of patients with CDAD use 
antibiotics before having symptoms of CDAD. Other risk factors for 
CDAD include age greater than 65 years, recent hospitalization or 
living in a long-term care home, comorbidities, surgical procedures, 
and immunodeficiency, such as immunosuppression or chemothe-
rapy [3]. Based on recent data, proton pump inhibitors can incre-
ase the risk for CDAD, especially for recurrence of the disease [4]. 

To date, several studies have investigated CDAD among Polish pa-
tients. Epidemiological data show an increase in both the frequ-
ency of CDAD and the number of hospitalizations due to CDAD. 
However, the risk factors for CDAD, its complications, and the 
risk of death due to CDAD remain unknown.

The aim of this study was to evaluate the number of patients with 
CDAD hospitalized in our ward, to assess any potential seasona-
lity of CDAD, and to evaluate the course of CDAD, its response 
to treatment, and the risk factors for CDAD and its recurrence. 

MAtErIALs AND MEtHODs

We retrospectively analyzed medical records of 79 patients with 
CDAD who were hospitalized in the Gastroenterological Ward of 
the Provincial Specialist Hospital in Zgierz, Poland  from January 
2012 to December 2015. We analyzed data of only those patients 
who were hospitalized due to CDAD. The diagnosis of CDAD was 
based on the presence of the GDH antigen (glutamate dehydro-
genase) and Clostridium difficile toxins A and B in stool. Stool 
samples were analyzed in the WSS Microbiology Laboratory in 
Zgierz, Poland. The TECHLAB.C.DIFF QUIK CHEK COMPLETE 
test was used (a rapid enzyme immunoassay test for simultaneous 
detection of glutamine dehydrogenase antigen and the A and B 
Clostridium difficile toxins). The diagnostic criteria were in agre-
ement with the recommendations published by W. Hryniewicz et 
al. in a document entitled „Infections with Clostridium difficile. 
Diagnosis, therapy, and prophylaxis” [2]. We analyzed demogra-
phic data, comorbidities, previous hospitalizations, and the use of 
antibiotics and drugs that inhibit the secretion of gastric acid. We 
analyzed the following laboratory variables: WBC (white blood co-
unt), Hgb (hemoglobin), CRP (c-reactive protein), creatinine, and 
blood ions. We recorded imaging abnormalities on abdominal ul-
trasound, radiography, and CT in all patients. On colonoscopy, 15 
patients had pseudomembranes. 
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4 weeks before the onset of CDAD symptoms. Forty-four patients 
received one antibiotic each, 14 patients received 2 antibiotics each, 
at short intervals, and 2 patients received four antibiotics each. The 
most commonly used antibiotics were fluoroquinolones, amoxicil-
lin with clavulanic acid, and third-generation cephalosporins. Fi-
gure 3 shows detailed data on antibiotic use in the studied patients.

The most common indications for antibiotics were urinary tract 
infections (18 patients), prophylaxis of infections before surge-
ry (12 patients), and pneumonia (10 patients). Other indications 
were exacerbation of asthma or COPD (9 patients), bronchitis (3 
patients), diverticulitis, cholangitis, eradication of Helicobacter 
pylori, and respiratory failure. Based on the medical records, we 
could not determine the indications for antibiotics in 4 patients.

In the examined patients, 23 (29%) used proton pump inhibitors 
(PPI). The most common indication for the use of PPIs was preven-
tion of gastrointestinal lesions in patients treated with acetylsali-
cylic acid and non-steroidal anti-inflammatory drugs (8 patients). 
Two patients used PPIs for eradication of Helicobacter pylori, and 
another two patents used PPIs due to reflux esophagitis. Ten pa-
tients used IPP chronically despite no clear indications. No patient 
received H2 receptor blockers.

3. Comorbidities

In the examined patients, 67 (85%) had comorbidities, most often 
cardiovascular diseases, diabetes, and renal failure. Two (2.5%) pa-
tients with CDAD had ulcerative colitis (UC).  

Patients older than 65 years usually had several chronic diseases. 
Co-occurrence of cardiovascular diseases and renal failure was 
found in 15 patients, including 14 patients older than 65 years of 
age. Ten (67%) patients had a severe course of CDAD; two (13%) 
patients died because of CDAD. Co-occurrence of diabetes mel-
litus and renal failure was found in 7 patients; six (86%) patients 
were at least 65 years of age. A severe course of CDAD was diagno-
sed in 4 (57%) patients; CDAD caused death in 2 (29%) patients. 
Coexistence of diabetes mellitus, renal failure, and cardiovascular 
diseases was found in 6 patients, of whom 5 (83%) were at least 65 
years of age. In this group, 5 (83%) patients had a severe course of 
CDAD; 2 (33%) patients died because of CDAD. 

The clinical course of CDAD
Diarrhea occurred in all patients. In 55% of patients, diarrhea lasted 
for more than 7 days before the diagnosis of CDAD. The number 
of stools per day ranged from 3 to 20. Bloody stools were found in 
4% of patients. The most common symptoms were abdominal pain 
(83%), bloating (71%), nausea and vomiting (18%), and fever (16%). 

On admission to the ward, 34% of patients had hypokalemia, and 

We analyzed statistically the relationships between quantitative va-
riables (age, length of hospitalization, WBC, and CRP values) and 
qualitative parameters (sex, calendar month of diagnosis, risk factors, 
treatment type). We used descriptive statistics (arithmetic mean, 
standard deviation); counts and percentages were used for qualita-
tive variables. The chi-squared test with the Yates’ correction was 
used to investigate the following relationships: between the occur-
rence of CDAD and the age of patients, between the occurrence of 
CDAD and the sex, and  between the occurrence of severe CDAD 
and death. Residual analysis of regression of two variables tested the 
relationship between hospitalization length and the age of patients 
(p = 0.07, after discarding two extreme measurements; p = 0.09, α = 
0.05). The Statistica software (license number JPZ 701E504330AR-
-B) was used for statistical analyses. The Bioethics Committee of the 
Medical University of Lodz approved this study (RNN / 99/14 / EC). 

rEsULts 

Between the years 2012-2015, 244 patients with suspected CDAD 
were examined in our department; CDAD was confirmed in 79 
patients (32%). Table I presents the incidence rates for CDAD in 
our ward for the studied period. 

The average age of hospitalized patients with CDAD was 70.5 years 
± 15.8 (range, 24-91 years). Among the analyzed patients, 59.5% 
(47) were women aged 24-91 years (average age, 73.9 ± 15.0 years), 
and 40.5% (32) were men aged 27-87 years (average age, 65.4 ± 15.9 
years). Of the studied patients, 21 (26.58%) were younger than 65 
years, and 58 patients (73.41%) were older than 65 years (p<.01). 
Among patients younger than 65 years, 38% (8) were women, and 
62% (13) were men. Among patients older than 65 years, 67% (39) 
were women, and 33% (19) were men. The average length of hospi-
talization was 10.3 days (range, 2 to 28 days). The average length of 
hospitalization in patients younger than 65 years was 8.5 days, and 
among patients older than 65 years, it was 11 days. The patients’ 
age was associated with the length of hospitalization (correlation 
coefficient r = 0.20597) (Fig. 1).

Seasonality of CDAD
We analyzed the seasonality of CDAD in the study period. Based 
on the date of admission to hospital, the number of hospitalized 
patients was calculated for each calendar month (Fig.2).

The numbers of patients with CDAD were significantly different 
for individual calendar months (p<.001).

Analysis of risk factors for CDAD
1. Hospitalization or living in a long-term care home

In the examined patients with CDAD, 58 (73%) had been hospi-
talized within 3 months before the admission to our ward. Those 
patients were most often hospitalized in internal diseases wards 
(23 patients, 29%), surgical wards (9, 11%), and cardiology wards 
(8, 10%). Two patients (2.5%) had lived in long-term care homes. 

2. Pharmacologic treatment 

Among the studied patients, 60 (76%) had received antibiotics within 

tab. I.  Incidence rates for CdAd in the gastroenterology ward from 2012 to 2015.

cDAD INcIDENcE IN tHE 2012 2013 2014 2015 MEAN FOr  
2012–2015

Per 10,000 hospitalizations 107 64 134 151 114

Per 10,000 person-days 37 23 45 43 37
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in combination; 1 (1%) patient initially received metronidazole 
and vancomycin, and then fidaxomycin. No patient underwent a 
bacterial flora transplant. In 9 patients with recurrence of CDAD, 
metronidazole was used in combination with vancomycin; 1 pa-
tient received fidaxomycin. 

DIscUssION

Many epidemiological studies have shown an increasing inciden-

21% had hyponatremia. Anemia occurred in 37% of patients (52%, 
normocytic; 27.5%, macrocytic; 20.5%, microcytic). Forty-five (57%) 
patients had leukocytosis (>10,000 / mm3). In 25 patients (32%), 
leukocytosis was greater than 15,000/mm3; 3 (4%) patients had 
leukopenia (<4,000/mm3 ). Normal CRP concentrations (0.03 - 
5.0 mg/dl) were found in 31 (39%) patients; in 14 (18%) patients, 
the CRP concentrations ranged from 5.01 to 10.0 mg/dl, and in 
34 (43%), the CRP concentrations were over 10 mg/dl. The CRP 
concentrations above 30 mg/dl were found in 4 (5%) patients.  On 
abdominal radiography, 15 (19%) patients showed signs of gastro-
intestinal sub-ileus. Twenty-one (27%) patients had abnormalities 
on abdominal ultrasound. These abnormalities included thickening 
of the colon wall (19 patients) and the presence of fluid between 
the intestinal loops (2 patients). In 6 (8%) patients, contrast-enhan-
ced abdominal CT showed thickening of the intestinal wall with 
reactive adipose tissue infiltration and intestinal stenosis. In the 
examined patients, no symptoms of toxic colonic distension were 
found, both on admission and during hospitalization. In 15 (19%) 
patients, pseudomembranes were found on colonoscopy; in 3 of 
these patients, histology confirmed the diagnosis of pseudomem-
branous colitis (inflammatory changes in the surface epithelium 
and single crypt abscesses). The indications for endoscopic exami-
nation were diagnostic uncertainty (a positive GDH result and a 
negative toxin result [in 10 patients]) and a high clinical probability 
of infection with no improvement after first-line treatment (in 5 
patients). Due to the increased complication risk in the inflamed 
intestine, colonoscopy was performed only up to   the splenic fold. 

Based on the ESCMID criteria from 2014, 40 (50.6%) patients 
were diagnosed with severe CDAD. Among these patients, 12 died 
(30%). A statistically significant correlation was found between the 
severe course of CDAD and the risk of death (p = 0.0251). Of pa-
tients with severe CDAD, 83% had been previously hospitalized. 
The mean age of these patients was 76.5 years, and the hospita-
lization length was 2 to 11 days (average, 6.6 days). All patients 
with severe CDAD had been previously treated for cardiovascu-
lar diseases. These patients also had diabetes (4), renal failure (2), 
previous stroke (3 ), and previous cancer (2). 

Of 79 patients hospitalized due to CDAD, 15 (19%) died. The ave-
rage age of the patients who died was 75 years, and the average 
time of hospitalization was 7.7 days. Exacerbation of heart failu-
re caused death in 9 patients, and renal failure caused death in 
3 patients. Two patients with symptoms of gastrointestinal ob-
struction were disqualified from surgery because of multi-organ 
failure. Moreover, one patient was diagnosed with a generalized 
thromboembolic disease. 

Recurrence of infection 
In 11 (14%) patients, CDAD recurred. Among patients with recur-
rent CDAD, two patients had two recurrences and one patient had 
three recurrences, with the last one fatal. Recurrence was most 
frequently observed 14-20 days after the first episode of CDAD. 

Treatment 
As first-line therapy, 49 patients (62%) received metronidazole, 
and 6 patients (8%), vancomycin. Three patients (4%) received fi-
daxomycin as part of the clinical trial EXTEND 2819-MA-1002. 
In 20 (25%) patients, metronidazole and vancomycin were used 

Fig. 3.  The number of patients who received antibiotics before the onset of CdAd.

Fig. 2.  The number of hospitalized patients with CdAd for individual calendar 
months from 2012 to 2015.

Fig. 1.   The relationship between the age of patients and the length of hospitalization.

Length of hospitalization vs. Age
Length of hospitalization = 5,0632 +,07491 * Age  

Correlation: r= ,20597
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patients were hospitalized before the onset of diarrhea due to in-
fection with Clostridium difficile [12].

Intestinal dysbiosis due to the use of antibiotics disrupts intestinal 
homeostasis and facilitates colonization with Clostridium difficile. 
Our findings support this hypothesis. Among our patients, 76% 
received antibiotics before the onset of CDAD, which is similar 
to the data from other Polish hospitals. In the study by Stolarz et 
al., 75% of patients received antibiotics before the onset of CDAD 
[12], and in the study of Musz-Kawecka et al., 83% of patients re-
ceived antibiotic at the diagnosis of CDAD [5]. 

Many studies investigated the relationship between the use of pro-
ton pump inhibitors and the risk of infection with Clostridium dif-
ficile. Kujawa-Szewieczek et al. showed that 78% of patients with 
CDAD used proton pump inhibitors [11]. In the study by Stolarz 
et al., 45% of patients used proton pump inhibitors [12]. In our stu-
dy, 29% of patients used proton pump inhibitors, which is lower 
than in the previous studies, potentially due to a more stringent 
prescription of these drugs.

Chronic diseases are also a significant risk factor for infections with 
Clostridium difficile [8,12]. In the analyzed patients with CDAD, 
85% were had chronic diseases. The most common were cardio-
vascular diseases, diabetes, and renal failure. 

Our patients with CDAD received metronidazole (62%), metro-
nidazole plus vancomycin (25%), vancomycin (8%), and fidaxo-
mycin (4%); 1 patient received metronidazole with vancomycin, 
followed by fidaxomycin. In the study by Stolarz et al., 42% of pa-
tients were received metronidazole, 33% received vancomycin, and 
25% received metronidazole plus vancomycin [12]. In the study 
by Ulatowska et al., who analyzed the course of CDAD in geria-
tric patients, 63% of patients received vancomycin, 31% received 
metronidazole and vancomycin, and 6% of patients died before 
receiving treatment [8]. 

Among our patients, 19% died because of CDAD, a lethality rate 
similar to previous studies performed in Polish hospitals (e.g., 17% 
in the study of Stolarz et al.) [12]. In the study by Czepiel et al. at 
the University Hospital in Krakow, the lethality rate at non-surgi-
cal wards was 13% [6]. A significantly higher lethality rate (50%) 
was observed in geriatric patients (mean age of 83.3 years) [8].  

Among our patients with CDAD, 51% had a severe disease course; 
the lethality rate in this group was 30%. A statistically significant 
relationship was found between severe CDAD and the risk of death.  

In addition to age, previous hospitalization and co-morbidities (in 
particular cardiovascular diseases), and high indicators of inflam-
mation at the time of diagnosis were unfavorable prognostic factors.

ce of CDAD in hospitalized patients. In our study, the incidence 
of CDAD increased gradually in the subsequent years of observa-
tion. Only in 2013, a decrease in the incidence of CDAD was ob-
served, which could have been due to a series of training sessions 
for medical and nursing staff organized by the hospital infection 
team in 2013.

In the analyzed group of patients, 59.5% were women, and 40.5% 
were men. These results are consistent with previous studies, in 
which women had CDAD more frequently than men did. In the 
study by Musz-Kawecka et al., 61% of hospitalized patients with 
confirmed CDAD were women  [5]. In the study by Czepiel et al., 
among patients with CDAD, 52% were women [6]. In the study 
by Dulny et al among patients hospitalized due to CDAD, women 
accounted for 55% and  men - 45% (the average age of all hospita-
lized patients was 59 years) [7]. Among geriatric patients (mean 
age 83.3 years) with CDAD, most were women (69%) [8].

In many previous studies, age  greater than 65 years was a risk fac-
tor for CDAD. In our study, among patients with CDAD, indeed, 
73.41% were over 65 years of age, and CDAD was significantly more 
frequent in patients older than 65 years than in the younger patients. 
Similarly, in the study by Musz-Kaweckiej et al., among patients 
with CDAD, 68% were over 65 years [5]. Next, we studied the sex 
distribution in patients younger and older than 65 years. There were 
more men than women among patients younger than 65 years; in 
contrast, there were more women than men among patients older 
than 65 years. Other investigators reported similar findings. 

We also analyzed the length of hospitalization. The average length 
of hospitalization in our study was 10.3 days, and it is similar to 
the data reported by other investigators [5]. 

The analysis of the seasonality of CDAD among our patients gave 
similar conclusions as previous studies. Most previous studies 
reported that CDAD is most common in the spring, and it is le-
ast common in the summer and fall. When analyzing the seaso-
nality of CDAD, one should take into account a two-month delay 
between the occurrence of symptoms and the antibiotic use [9]. 
Data from Polish hospitals published in the document „Infectious 
diseases and poisoning in Poland in 2013” are similar to our data 
[10]. Further research should assess the effect of environmental 
factors on the seasonal nature of CDAD. 

Many previous studies indicated that, apart from antibiotic the-
rapy, hospitalization was the main risk factor for infections with 
Clostridium difficile. In our study, 58 (73%) of patients with CDAD 
had been previously hospitalized. Similar figures were reported 
by other researchers. In a study evaluating CDAD in patients ho-
spitalized in the department of nephrology, 70.3% of patients had 
been previously hospitalized [11]. In the study by Stolarz et al., all 
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