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Introduction  

Extensive and widespread use of broad 
spectrum antibiotics has increased 
dramatically in the last decade especially in 
hospitalized patients. Despite their benefits 
in treating a lot of human infections, they 
are incriminated in changing the function 
and the composition of the intestinal 
microbiota causing what is called antibiotic 
associated diarrhea which ranges from mild, 
benign and    self     limiting    diarrhea up to            

severe life threatening colitis (Kaneria and 
Paul, 2012; Hurley and Nguyen, 2002; Kyne 
et al., 2002; Ferri, 2010).  

The disruption happened in the intestinal 
flora may result in subsequent Clostridium 
difficile (C. difficile) colonization and 
infection especially in hospitalized patients 
(Hung et al., 2014; Wilcox, 2003). C. 
difficile is responsible for about 20% of all 

ISSN: 2319-7706 Volume 5 Number 1(2016) pp. 576-585 
Journal homepage: http://www.ijcmas.com

 

Injudicious use of antibiotics in hospitalized patients increases the risk of 
Clostridium difficile associated diarrhea (CDAD). This study was conducted to 
determine the incidence of C. difficile as a cause of antibiotic associated diarrhea in 
pediatric patients in our hospital. Sixty infants and children with a history of 
antibiotic intake whether having diarrhea or not and 30 age and sex matched 
patients with no history of antibiotic intake were studied prospectively over a 
period of one year. Stool samples were processed for C. difficile isolation and 
examined for C. difficile toxin A and B by the enzyme-linked immunosorbent 
assay. 26 out of 60 cases (43.3%) suffered from diarrhea. Only (22/60) showed 
positive stool culture for C. difficile, 18 out of them had diarrhea while the 
remaining 4 patients had no diarrhea and only colonized with toxigenic C. difficile 
representing 11.8% of total 34 cases without diarrhea. Toxin A and B were 
detected in 16 patients including 4 asymptomatic carriers and 12 out of 26 cases 
with diarrhea representing 46.2%. The incidence of CDAD in our hospital was 
46.2%. The asymptomatic carriage rate was 11.8%. 
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cases of antibiotic associated diarrhea and 
the antibiotic use is considered as the most 
important risk factor for C. difficile 
associated diarrhoea (CDAD)(Voth and 
Ballard, 2005; Kaneria and Paul, 2012).  

Clostridium difficile toxins A and B are 
mainly the cause of CDAD in infected 
patients (Knecht et al., 2014). C. difficile 
infection is classified by CDC as major 
public health problem that requires urgent 
attention (CDC, 2013).  

C. difficile was first described in 1935 when 
it was isolated from stool of healthy 
individuals so it was classified as 
commensal (Hall and O Toole, 1935), it was 
not known to be a cause of diarrhea until 
1978 (Larson et al., 1987).  

Infections by C. difficile are about to be 
doubled in the last decade. (Zilberberg et al., 
2008a,b ; Sharland et al., 2011). Although the 
rate and severity of C. difficile infections 
(CDIs) have increased, it is not well 
estimated as a reason for diarrhea in 
pediatric patients less than 18 years old 
(Pokorn et al., 2008; Kim et al., 2012). The 
main cause for such underestimation is that 
the asymptomatic carriage rate in pediatrics 
is considered high about (21-48%) in 
neonatal period and early infancy (Hung et 
al., 2015) and up to 8.3% of children older 
than two years of age (Cerquetti et al., 
1995).  

Although some patients are only carriers for 
C. difficile with no symptoms they are prone 
to develop CDI and diarrhea and are 
considered as a source for CDI as they are 
associated with skin and environmental 
contamination and representing a burden for 
the health care system, thus attention should 
be paid to such carriers due to their serious 
clinical importance (Hung et al., 2015).  

However CDAD is still not well estimated 
in Egypt especially in pediatric patients 
because the anaerobic cultivation of stool 
samples is not a routine in our country and is 
somewhat considered expensive. Therefore 
we undertook a prospective study to assess 
the incidence of CDAD and asymptomatic 
carriers in hospitalized non-newborn infants 
and children received antibiotics for more 
than 10 days duration admitted to our 
hospital.  

Materials and Methods  

This study was conducted prospectively 
over one year from August 2014 to 
September 2015 on 60 non-newborn infants 
and children with mean age (49.6±31) 
months, 50% males and 50% females on 
antibiotics including (Penicillins, 
aminoglycosides, cephalosporins, 
carbapenems, clindamycin, quinolones) 
whether had diarrhea or not and 30 age and 
sex matched controls with no antibiotic 
intake admitted to Department of Pediatrics 
at Tanta University hospital in Egypt. 
Patients with other infective causes of 
diarrhea (amoebiasis, acute gastroenteritis, 
enteric fever, hepatitis A), inflammatory 
bowel disease, irritable bowel syndrome and 
other causes of chronic diarrhea were 
excluded.   

A detailed case history including age, sex, 
type of feeing and duration of antibiotic 
therapy were collected from patients' 
medical records. Written consent was taken 
from parents of each patient  

Stool samples were collected in sterile wide 
mouthed sealed containers from all the 
studied cases and control and transferred 
immediately to Microbiology laboratory at 
faculty of Medicine, Tanta University, 
Egypt and the samples were processed 
immediately. All stool samples cultured 
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anaerobically on cefoxitin-cycloserine 
fructose agar (CCFA) (Biomerieux, France). 
Colonies grown on CCFA plate were 
presumptively identified as C. difficile were 
subjected to biochemical reactions. The 
remaining part of all stool samples were 
then stored at -80ºC for further detection of 
C. difficile A and B toxins using ELISA kit 
(Supplied by Diagnostic Automation, Cortez 
Diagnostics, Inc., USA)  

Processing of the Samples  

Stool samples were mixed in a ratio 1:1 with 
PBS to be homogenized and then heat 
shocked (80ºC for 10 min.). Samples then 
centrifuged (at 4000x g for 1 min.)   

Isolation and Identification of C. difficile  

Culture: 1-2 drops from the supernatant 
were streaked onto CCFA to obtain single 
colonies. The plates were then incubated in 
anaerobic gas pack jar at 37 ºC for 48-72 h 
using anaerobic air pack (Oxoid, UK).  

On CCFA, circular, yellow, fimbriate 
colonies of 4mm size or larger, Gram 
positive bacilli with subterminal oval spores 
having horse stable odour was 
presumptively identified as C. difficile.  

Colonies morphologically resembling the 
organism were confirmed by biochemical 
reactions (Willis, 1977; Jousimies-Somer et 
al., 2002).   

Toxin Testing by ELISA  

Detection of toxins A and B of C. difficile 
was performed using C. difficile Toxin A+B 
2nd Generation ELISA Kit according to the 
manufacturer s instructions. The results 
were read spectrophotometrically at 450 nm 
wavelength.  

Statistical Analysis  

Statistical presentation and analysis of data 
in the present study was conducted using the 
mean, standard deviation and Chi- square 
test by SPSS V.16. P value of 0.05 
indicated statistical significance.   

Results and Discussion  

Stool samples of 60 non neonate infants and 
children cases received antibiotics and 30 
control patients with no history of antibiotic 
intake were collected over the period of the 
study. Demographic, clinical and laboratory 
data of the studied group and their controls 
were summarized in table 1.  

The specimens collected from the cases and 
cultured on CCFA were classified as 
positive and negative according to C. difficle 
isolation and compared in table 2.  

The percentage of C. difficile and their 
toxins among the studied cases with or 
without diarrhea were illustrated in table 3.  

Antibiotic administration in the studied 
cases with positive and negative stool 
cultures was illustrated in table 4.  

C. difficile is a gram positive anaerobic 
sporulating rods that causes a variety of 
clinical presentations ranging from 
asymptomatic carrier state, mild diarrhea to 
severe debilitated disease that may be fatal 
in some cases (Beaulieu et al., 2007; 
Vaishnavi, 2010).  

Antibiotic is considered the well known risk 
factor for CDAD (Kaneria and Paul, 2012). 
C. difficile causes diarrhea through secretion 
of exotoxins (A, B) that are responsible for 
the pathogenicity and disease production 
(Voth and Ballard, 2005).   



Int.J.Curr.Microbiol.App.Sci (2016) 5(1): 575-585 

579  

The scope of the present study includes the 
isolation of C. difficile by culture, 
identification of C. difficile colonies by 
biochemical reactions, detection of toxins A 
and B by ELISA among pediatric patients 
with diarrhoea and thereby detecting the 
incidence of CDI in the studied group.  

CDAD is still not well recognized in Egypt 
due to lack of clinical suspicion, cost of the 
toxin assay and difficulty in culturing the 
organism. Therefore we undertook a 
prospective study to determine the incidence 
of CDAD in our hospital.  

Among 60 infants and children previously 
treated with antibiotics for 10 days or more, 
26 cases (43.3%) showed clinical diarrhea, 
22 cases (36.7%) had positive stool culture 
for C. difficile, and 16 cases (26.7%) showed 
C. difficile toxins in stools by ELISA. Our 
results were somewhat higher than the study 
done by Justin et al. (2015) who reported 
that (15.22%) of samples were culture 
positive for C. difficile and only (10.87%) of 
isolates from cases with diarrhea were 
positive for C. difficile toxins A and B by 
EIA. The higher incidence of toxic isolates 
in our study may be due to the presence of 
four cases from total 16 with toxigenic C. 
difficile were on antibiotics but had no 
diarrhea.   

None of the control infants and children had 
diarrhea and all of them were negative for C. 
difficile organism and toxin. The difference 
between case and control was significant, 
indicating significant relationship between 
antibiotic administrations and C. difficile 
diarrhea or colonization. (table1)  

These results agreed with the study 
performed by Levy (2000) who reported that 
antibiotics lead to increased susceptibility to 
the acquisition of C. difficile. Similarly, 
McFarland (1998) reported that diarrhea is a 

common complication of antibiotics which 
occurs in between 5% to 39% of patients. 
This effect is caused by disturbance of the 
normal balance of intestinal organisms.   

On the other hand our results disagreed with 
Wistrom et al. (2001) who stated that 
antibiotic associated diarrhea can occur up 
to 2-3 weeks following cessation of 
antibiotic therapy rather than during the 
treatment.  The same was reported by 
Niyogi et al. (1991) who stated that C. 
difficile cytotoxin has been reported in 7% 
of studied patients, in a hospital in Calcutta, 
who did not had prior antibiotics.  

In this study toxin was detected in 12 out of 
26 cases with diarrhea so the incidence of 
CDAD was (46.2%). These findings were 
much higher than results obtained by 
Kaneria and Paul (2012) & Turck et al. 
(2003) who reported that the incidence of 
CDAD in their hospital was 10% and 11% 
respectively. Turck et al. (2003) study 
included children in outpatient setting and 
this may be the cause of this big difference 
between their results and ours as CDAD is 
primarily acquired from the hospital 
environment, which leads to the higher 
incidence noted in hospitalized patients who 
are treated with antibiotics, compared with 
those in outpatient settings .  

The results of the current study were 
somewhat higher than Gupta et al. (1985) 
who isolated C. difficile from 25.3% of 
hospitalized patients with diarrhea. Also, 
Vaishnavi et al. (1999) reported 30% 
positivity for C. difficile toxin in 
hospitalized patients of all age groups 
receiving antibiotics for various diseases. 
Moreover, McFarland (2007) reported that 
C. difficile associated diarrhea was the 
etiology of 30% of all studied pediatric 
patients with diarrhea.  
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Table.1 Demographic, Clinical and Laboratory Data of the Studied Cases and their Controls  

Cases 
(antibiotic intake) 

Controls 
(No antibiotic 
intake) 

 
No. % No. % 

X2 test p-value 

Total 60 100% 30 100%  
Age (months)  
mean ±SD 

49.6±31 25.6±21.4 0.335 0.739 

Sex 
Male 
Female  

30 
30  

50.0% 
50.0%  

16 
14  

53.3% 
46.7%  

0.044  0.833 

Mode of delivery 
NVD 
C.S  

40 
20  

66.7% 
33.3%  

16 
14  

53.3% 
46.7%  

0.756  0.384 

Type of feeding 
Breast feeding 
Artificial feeding  
Food  

24 
22 
14  

40.0% 
36.7% 
23.3%  

8 
6 
16  

26.7% 
20.0% 
53.3%  

4.093  0.129 

Stool Consistency 
Diarrhea 
No diarrhea  

26 
34  

43.3% 
56.7%  

0 
30  

0.0% 
100.0%  

9.141  0.002** 

Stool culture for         C. 
difficile 
+ve 
-ve   

22 
38   

36.7% 
63.3%   

0 
30   

0.0% 
100.0%  

7.279  0.007** 

Toxin detected by ELISA 
+ve 
-ve   16 

44   
26.7% 
73.3%   

0 
30   

0.0% 
100.0%  

4.14  0.04* 

This table showed that there was no statistically significant difference between studied cases and their controls as 
regards, age, sex, mode of delivery and the type of feeding. But there was a statistically significant relation between 
diarrhea and antibiotic intake (P < 0.05). Also C. difficile detection by stool culture and the presence of their toxins in 
stools was significantly higher in the studied cases than their controls (P <0.05)              
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Table.2 Comparison between C. difficile Positive and Negative Cultures among the Studied 
Infants and Children Cases  

Cases 
Stool culture for C. difficile 
+ve -ve 

 
No. % No. % 

X2 test   p-value 

Total 22 100% 38 100%  
Sex 
Male 
Female  

10 
12  

45.5% 
54.5%  

20 
18  

52.6% 
47.4%  

0.144  0.705 

Type of feeding 
Breast feeding 
Artificial feeding  
Food  

6 
8 
8  

27.3% 
36.4% 
36.4%  

18 
14 
6  

47.4% 
36.8% 
15.8%  

1.968  0.374 

Stool Consistency 
Diarrhea 
No diarrhea  

18 
4  

81.8% 
18.2%  

8 
30  

21.1% 
78.9%  

10.476  0.001** 

Toxin detected by ELISA 
+ve 
-ve  

16  
6  

72.7% 
27.3%  

0 
38  

0.0% 
100.0%  

15.77  0.001** 

Duration of antibiotic 
therapy before inclusion in 
research (days)  
mean ±SD 

15.3±5.8 14.9±6.6  
0.158  0.270 

This table showed that there was no statistically significant difference between C. difficile positive and negative cases 
among studied infants and children as regards, sex, type of feeding, type of diarrhea, frequency of diarrhea, age and 
duration of antibiotic therapy.  
While C. difficile detection by culture and their toxins by ELISA among cases with diarrhea was significantly high 
when compared to cases without diarrhea after antibiotic intake (p<0.05)   

Table.3 The Percentage of C. difficile and their Toxins among the Studied Cases with or without 
Diarrhea  

Diarrhea No diarrhea Culture on 
CCFA 

Toxin 
detected 
by 
ELISA 

No=26 %  
Culture 
on 
CCFA 

Toxin 
detected 
by 
ELISA 

No=34 % 

+ve 12 66.6 +ve 4 100.0 +ve (18) 
-ve 6 33.3 

+ve (4) 
-ve 0 0.0 

+ve 0 0.0 +ve 0 0.0 -ve  
(8) -ve 8 100.0 

-ve (30) 
-ve 30 100.0 

This table showed that 46.2% (12 out of 26) of patients with antibiotic associated diarrhea were infected by 
toxigenic C. difficile so the incidence of CDAD was (46.2 %).. While 4 out of the 34 cases with no diarrhea were 
colonized with toxigenic C. difficle and were considered as asymptomatic carriers representing (11.8%)  
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Table.4 Antibiotic Administration in the Studied Cases with Positive and Negative Stool 
Cultures  

Stool culture 
C. difficile +ve 

culture 
(total 22) 

C. difficile -ve 
culture 

(total 38) 
Antibiotics 

No. % No. % 

X2 

Mann-
Whitney 

p-value 

Penicillins 22 100% 34 89.47% 1.24 0.27 
Aminoglycosides 10 45.45% 16 53.33% 0.03 0.86 
Cephalosporins 20 90.9% 30 78.94% 0.72 0.40 
Carbapenems 4 18.18% 8 21.05% 0.04 0.85 
Clindamycin 2 09.09% 4 10.52% 0.02 0.90 
Quinolones 4 18.18% 8 21.05% 0.04 0.85 

This table showed that penicillins, cephalosporins and aminoglycosides were the most commonly used 
antibiotics associated with CDI. Moreover, there was no statistically significant difference between studied 
cases with C. difficile positive and negative cultures and one type of antibiotics used  

On the other hand results obtained by 
Wistrom et al. (2001), showed that C. 
difficile contributed to more than 55.4% of 
diarrheal inpatients from five Swedish 
hospitals with great variance among the 
hospitals themselves obtained as high as 
62.5% of tested patients in one of the 
studied centers. These results are slightly 
higher than ours because the study was done 
on adult patients.  

Our study also showed that 4 out of the 34 
cases with no diarrhea were colonized with 
toxigenic C. difficle and were considered as 
asymptomatic carriers whose toxin levels 
were low and not sufficient to produce 
symptoms and representing (11.8%) (table 
4).   

This result was higher than results of 
Kaneria and Paul (2012) who reported that 
the toxigenic C. difficile asymptomatic 
carriage rate was 6%. This difference may 
be due to environmental considerations and 
different population factors.  

The current study showed that there was no 
statistically significant difference between 
studied cases with C. difficile positive and 

negative cultures and one type of antibiotics 
used.  

These results agreed with McFarland (1998), 
who stated that the occurrence of antibiotic 
associated diarrhea varies greatly and is 
influenced by a number of factors other than 
the type of antibiotic used, including 
nosocomial outbreaks, patterns of 
antimicrobial use, individual susceptibility 
and the length of hospitalization (the 
infection rates for C. difficile are reported to 
be around 10% after 2 weeks of 
hospitalization but may reach 50% after 4 or 
more weeks).  

As regard to antibiotics used in the cases of 
study, we found that penicillin was used in 
all cases with positive C. difficile infection 
followed by cephalosporins (90.9%) and 
aminoglycosies (45.45%) although it was 
not statistically significant when compared 
with culture negative cases. Our 
observations were in accordance with the 
results of van der Kooi et al. (2008); King 
and Lager (2011); Kaneria and Paul (2012) 
who observed that previous treatment with 
cephalosporins is associated with high 
incidence of CDAD  
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Other study done by Takahashi et al. (2014) 
reported that the use of all types of 
intravenous antibiotics was significantly 
more prevalent in the CDI group than the 
control group. No significant differences 
were identified between the two groups with 
respect to oral antibiotic use. While our 
study showed no statistically significant 
differences between the two groups in all 
types of antibiotics used whether oral or 
intravenous.  

In conclusion, Antibiotic therapy is the main 
risk factor of CDI in infants and children. 
The incidence of CDAD in the studied cases 
of infants and children admitted to our 
hospital 46.2% of the 26 patients with AAD. 
This high incidence may be attributed to 
injudicious use of broad spectrum 
antibiotics, defects in infection control 
measures that help in minimizing the 
nosocomial transmission of C. difficile 
among hospitalized patients. The 
asymptomatic carriage rate was 11.8%. All 
the cases had mild to moderate diarrhea. 
None of our studied cases had complications 
or mortality.   
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