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Context Clostridioides difficile infection (CDI) is one of the most common infectious 
causes of hospital-acquired diarrhea. The actual burden of the disease is underesti-
mated in India due to inadequate diagnostic methods and limited studies conducted.
Aims The aim of this study was to determine the burden and risk factors of CDI 
among patients with hospital-acquired diarrhea.
Methods and Materials Stool specimen of patients (age > 1 year) with 
hospital-acquired diarrhea were screened for glutamate dehydrogenase antigen and 
toxin using an enzyme immunoassay. If both antigen and toxin were present, it was 
reported as positive for toxigenic CDI. Samples positive for antigen and negative for 
toxin were further tested with Cepheid GeneXpert assay for detecting the toxin pro-
ducing gene.
Results Of 75 patients (mean age 36.07 ± 20.79, 64% males), 14 (18.67%) patients 
were positive for toxigenic Clostridioides difficile (C. difficile) and 3 (4%) patients were 
nontoxigenic C. difficile. Addition of GeneXpert to the testing algorithm increased the 
yield of toxin detection in 5/14 patients who were negative by toxin assay. On analy-
sis of risk factors, prolonged hospital stay was found to have significant association 
(p-value = 0.022). Patients with factors like intensive care unit stay, presence of dia-
betes mellitus as a comorbidity, and exposure to antibiotics like carbapenems and 
glycopeptides have been found to have a higher prevalence of CDI.
Conclusions The prevalence of CDI in our population was 18.67% and the major 
risk factor associated was prolonged hospital stay. The addition of GeneXpert for the 
detection of toxin gene increased the yield from 12 to 18.68%.
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Introduction
The occurrence of diarrhea among hospitalized patients 
is quite common. Of the infectious causes of diarrhea in 

hospitalized patients, Clostridioides difficile (C. difficile) serves 
as the leading etiological agent.1 C. difficile infection (CDI) is 
defined by the presence of gastrointestinal symptoms with 

J Lab Physicians 2021;13:346–352.

Keywords
 ► Clostridioides difficile 
infection
 ► hospital-acquired 
diarrhea
 ► toxin detection

Original Article

Published online: 2021-07-09



347Clostridioides difficile Diarrhea Kannambath et al.

Journal of Laboratory Physicians Vol. 13 No. 4/2021 © 2021. The Indian Association of Laboratory Physicians.

either a stool test positive for toxigenic C. difficile or a histo-
pathological or colonoscopic evidence of pseudomembranous 
colitis.2 It presents with a wide spectrum of clinical mani-
festations, ranging from mild-to-moderate diarrhea to the 
more severe pseudomembranous colitis, toxic megacolon, 
and sepsis.2 It is also notorious for causing large outbreaks in 
health-care facilities and severe epidemics contributed by the 
hypervirulent strains. Any factor contributing to the disrup-
tion of gut microbiota is found to have an association with 
CDI. Rise in CDI has been markedly noted following the wide-
spread use of broad-spectrum antibiotics in clinical prac-
tice.3 There are several diagnostic modalities available for the 
detection of CDI in the present era, which range from stan-
dard culture methods to the latest molecular methods. But 
none of them have proven to be efficacious or cost-effective as 
a standalone test.4 Thus, it is essential to build a testing algo-
rithm that would meet diagnostic needs optimally.

Actual burden of CDI in India is underestimated, mainly 
due to inadequate diagnostic techniques. Studies conducted 
in India especially in South India related to CDI are limited 
and have shown a wide prevalence ranging from 7 to 30% 
among patients with diarrhea and 2 to 4% in asymptomatic 
patients.5 This study hence attempted to determine the bur-
den of CDI among our hospitalized patients using a two-step 
testing algorithm, and also analyzed the various risk factors 
associated with CDI in our hospital

Materials and Methods
This cross-sectional analytical study was conducted in a ter-
tiary care hospital in Southern part of India after obtaining 
approval from the Institute Ethics Committee for Human 
studies. Patients > 1 year of age who presented with diarrhea 
any time after 48 hours of hospital admission till discharge 
were enrolled from the Departments of Medicine, Medical 
Oncology, and Pediatrics. Diarrhea was defined as passage 
of three or more unformed stools in 24 hours and persist-
ing for at least 2 days. Patients using laxatives concurrently 
or used 2 days before diarrhea onset were excluded. All con-
secutive samples were taken till the sample size of 75 was 
reached. Sample size was calculated using open epi software 
version 3.01 taking into account the prevalence rate of 16% of 
CDI as observed by Vishwanath et al in 2013.6

Informed consent was obtained from each of the patients 
and stool samples were collected in clean leak proof con-
tainers. Information was also collected from the medical 
records wherever available, regarding the colonoscopic 
and histopathological examination findings of suspected 
patients. The stool specimens were tested following an algo-
rithm as shown in ►Fig. 1. It was initially screened using a 
rapid membrane enzyme immunoassay, C. DIFF QUIK CHEK 
COMPLETE (Tech laboratory, Inc. Abbott, Blacksburg, Virginia, 
United States) for simultaneous detection of both glutamate 
dehydrogenase (GDH) antigen and toxin A/B of C. difficile. 
Procedure was followed as per the kit protocol. If both GDH 
antigen and toxin were negative, the sample was reported 
as negative for C. difficile and, when both GDH antigen and 
toxin are positive, it was interpreted as positive for toxigenic 

C. difficile. All samples that were positive for GDH antigen 
and negative for toxin A/B were further tested with Cepheid 
Xpert C. difficile/Epi assay (Sunnyvale, California, United 
States), a cartridge-based real-time multiplex polymerase 
chain reaction (PCR) assay, for detecting “tcd B,” a toxin pro-
ducing gene present in C. difficile. Also, it was utilized for 
presumptive identification of the epidemic strain ribotype 
BI/NAP1/027 by detecting binary toxin gene sequences and 
the single base pair deletion at the nucleotide 117 in the tcd 
C gene. The test was performed on the Cepheid GeneXpert 
Dx System according to the manufacturer’s instruction. The 
results were recorded as: if the toxin gene was detected, the 
stool specimen was reported as positive for toxigenic C. dif-
ficile and if undetected, it was considered as nontoxigenic C. 
difficile. All the stool samples were also subjected to routine 
screening for parasitic ova and cyst, as well as, culture for 
detecting other bacterial pathogens.

Statistical Analysis
All categorical variables were expressed in terms of fre-
quency and percentages. The association of outcome variable 
with these was done using the chi-squared test or Fisher’s 
exact test. The continuous variables were expressed as mean 
with standard deviation or median with range based on nor-
mality and was compared with the outcome variable using 
independent Student’s t-test or Mann–Whitney U test. All 
statistical analyses were carried at 5% level of significance 
and a “p-value” of < 0.05 was considered statistically signif-
icant. To express the magnitude of association between the 
outcome variable and independent variables, prevalence 
ratio was used. Statistical analysis was performed using SPSS 
software version 19.

Results
Demographic Profile, Clinical Features, and 
Comorbidities of the Patients with Hospital-Acquired 
Diarrhea
A total of 75 patients were enrolled in the study as per 
the inclusion and exclusion criteria. Of the 75 patients, 43 

Fig. 1 A two-step testing algorithm for detecting the presence of 
both Clostridioides difficile (C. difficile) glutamate dehydrogenase 
(GDH) antigen (Ag) and toxin in stool samples.
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(57.3%) were admitted in the Department of Medicine, 27 
(36%) in Medical Oncology, and 5 (6.7%) in Pediatrics, while 
37 (49.3%) patients had intensive care unit (ICU) admission. 
Male to female ratio was 1.77:1. The mean age of the total 
population studied was 36.07 ± 20.79 years. Mean duration 
of hospital stay for the total population was 20 days, with a 
range of 5 to 93 days. Patients presented with a 4 days median 
duration of diarrhea with a range of 2 to 26 days. They also 
had a median frequency of 5 episodes of diarrhea per day 
with a range of 4 to 11 episodes. Out of 75 patients, 27 (36%) 
had fever and 14 (18.7%) had abdominal pain. None of them 
had any histopathological or colonoscopic evidence of pseu-
domembranous colitis. Also, 29 of the 75 patients (38.67%) 
had malignancy as a comorbidity, with predominance of 
hematological malignancy (30.7%). It was followed by diabe-
tes mellitus (17.3%) and chronic kidney disease (17.3%). All 
the patients were on antibiotics—of the total 75 patients, 71 
(94.7%) patients were exposed to more than one antibiotic. 
Most common antibiotics in use were carbapenems (72%) 
followed by β lactam and β-lactamase inhibitors (57.3%). 
The usage of third-generation cephalosporins and metroni-
dazole were similar (42.7%). Median duration of antibiotic 

exposure in the total population was 13 days with a range 
of 5 to 55 days. Of the total 75 patients, 66 (88%) patients 
were on proton pump inhibitors (PPIs), 23 (30.7%) on chemo-
therapeutic agents, 28 (37.3%) on enteral tube feeding, and 
15 (20%) had history of previous hospitalization in the past 
12 weeks.

Laboratory Test Results
Out of 75 samples, both GDH antigen and toxin were 
detected in 9 (12%) samples, only GDH antigen was detected 
in 8 (10.67%) samples by enzyme immunoassay (EIA). Out 
of these eight samples, toxin gene was detected in five sam-
ples by GeneXpert. Therefore, out of 75 samples, a total of 
14 (18.67%) samples were positive for toxigenic C. difficile, 
whereas 3 (4%) samples were nontoxigenic C. difficile. None of 
the samples were found to be positive for the epidemic strain 
ribotype 027. Samples negative for GDH antigen and positive 
for the toxin were not found. In addition, stool wet mount and 
culture were also performed for all the samples. Hookworm 
egg and larva were detected in one sample each; three sam-
ples had cysts of Entamoeba histolytica/moshkovskii/dispar. In 
stool culture, Shigella species was isolated from one sample. 

Table  1  Comparison between CDI-positive and CDI-negative population with respect to their demographic characters, clinical 
features, comorbidities, and laboratory results

Parameter CDI positive  
(n = 14)

CDI negative  
(n = 61)

p-Value Prevalence ratio  
(95% CI)

Demographic characters and clinical features

Male gender 11 (78.6%) 37 (60.7%) 0.208 2.06 (0.62–6.75)

ICU stay in days 10 (71.4%) 27 (44.3%) 0.067 2.5 (0.8–7.4)

Age in years (mean with standard deviation) 42.57 ± 17.4 34.57 ± 21.3 0.196 –

Duration of hospitalization in days (median with 
range)

24.5 (7–60) 19 (5–93) 0.022 –

Number of days of diarrhea (median with range) 3 (2–26) 4 (2–15) 0.397 –

Number of episodes of diarrhea (median with range) 5 (4–8) 5 (4–11) 0.654 –

Presence of fever 2 (14.3%) 25 (41%) 0.061 0.3 (0.07–1.2)

Presence of abdominal pain 2 (14.3%) 12 (19.7%) 1 0.7 (0.2–2.9)

Drugs administration, presence of comorbidities, and other risk factors

Exposure to proton pump inhibitors 13 (92.9%) 53 (86.9%) 1 1.77 (0.26–11.9)

Exposure to chemotherapeutic agents 3 (21.4%) 20 (32.8%) 0.53 0.61 (0.19–2)

Malignancies 3 (21.4%) 26 (42.6%) 0.14 0.43 (0.13–1.42)

Diabetes mellitus 5 (35.7%) 8 (13.1%) 0.059 2.65 (1.06–6.6)

Chronic kidney disease 3 (21.4%) 10 (16.4%) 0.69 1.3 (0.42–4)

Transplant 1 (7.1%) 2 (3.3%) 0.47 1.85 (0.35–9.85)

Enteral tube feed 6 (42.9%) 22 (36.1%) 0.64 1.25 (0.48–3.25)

Prior hospitalization 3 (21.4%) 12 (19.7%) 1 1.09 (0.34–3.24)

Laboratory parameters

TLC (cubic mm)–median with range 11,345
(1165–57,380)

8,290
(50–57,290)

0.14 –

Serum glucose (mg/dL)–mean with SD 98.21 ± 38.4 100.08 ± 43.9 0.89 –

Serum creatinine (mg/dL)–median with range 0.98
(0.47–11.39)

0.9 (0.39–10.3) 0.78

Serum albumin(g/L)–median with range 3 (2–4) 3 (1–4) 0.44 –

Abbreviations: CDI, Clostridioides difficile infection; CI, confidence interval; ICU, intensive care unit; SD, standard deviation; TLC, total lymphocyte count.
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All the positive findings in stool wet mount and culture were 
detected in samples that were negative for C. difficile.

Characteristics of CDI-Positive Patients
Out of 14 patients with CDI, 11 (78.6%) patients were from 
medicine, 3 (21.4%) patients were from medical oncology, 
while majority were males (78.6%) and belonged to the age 
group > 18–45 years (64.3%). Median duration of hospital-
ization was 24.5 days with a range of 7 to 60 days. Majority 
of them (10/14) were admitted in the ICU. Median duration 
of diarrhea was 3 days with a range of 2 to 26 days and the 
median frequency of diarrhea per day was 5 episodes with 
a range of 4 to 8 (►Table  1). Out of 14 patients, 2 (14.3%) 
patients each had associated fever and abdominal pain, 
13 (92.9%) patients were on multiple antibiotics and PPIs, 
and 3 (21.4%) patients were on chemotherapeutic agents 
(►Table 1). Majority of the CDI-positive patients were treated 
with carbapenems (85.7%) followed by glycopeptides (57.1%; 
►Table  2). Median duration of antibiotic exposure among 
patients with CDI was 15 days with a range of 5 to 45 days 
(►Table  2). Out of the 14 patients, 3 (21.4%) patients had 
hematological malignancy, 5 (35.7%) patients were diabetics, 
3 (21.4) patients had chronic kidney disease, 1 patient had 
undergone bone marrow transplantation, 6 (42.9%) patients 
were on enteral tube feeding, and 3 (21.4%) patients had his-
tory of previous hospitalization (►Table  1). A comparison 
has been made between CDI-positive and CDI-negative pop-
ulation with respect to their demographic characters, clinical 

features, antibiotic exposure, comorbidities, and laboratory 
results illustrated by ►Table 1 and antibiotic exposure com-
parison between the two groups is depicted in ►Table  2. 
All the CDI-positive patients responded to treatment by 
metronidazole.

Discussion
From our study, the burden of CDI in our population was esti-
mated at 18.67%, which is similar to some of the studies con-
ducted in India. A prevalence of 17% was observed in a study 
conducted by Ingle et al in a hospital in Mumbai.7 Similarly, 
a prevalence of 19.8% was obtained by Chakraborty et al in a 
study conducted on patients with antibiotic-associated diar-
rhea in Kolkata.8 Kumar and Uma in his study had observed a 
prevalence of 27% using combined EIA for GDH antigen and 
toxin.9 A study conducted by Segar et al in the same region 
as ours in 2017 had shown a prevalence of 4% that was very 
low compared with our study.10 This can be explained due 
to the difference in population studied and the difference in 
methodology adopted for testing. Our chosen study popula-
tion were patients with hospital acquired diarrhea, whereas 
Segar et al had analyzed patients with acute diarrhea both 
from hospital and outpatients. They had also used combined 
EIA for the GDH antigen and toxin detection similar to ours 
for screening the stool samples. The addition of GeneXpert 
for the detection of toxin gene in our study increased the rate 
of toxigenic C. difficile detection from 12 to 18.68%. Major 

Table  2  Comparison between CDI-positive and CDI-negative population with respect to their antibiotic exposure

Parameter CDI positive  
(n = 14)

CDI negative 
(n = 61)

p-Value Prevalence ratio  
(95% CI)

Exposure to multiple antimicrobial agents (> 1 
antibiotic)

13 (92.9%) 58 (95.1%) 1 0.73 (0.12–4.3)

Duration of exposure to antimicrobial agents in 
days (median with range)

15 (5–45) 12 (5–55) 0.33 –

Exposure to individual antibiotics

β-lactam/β-lactamase inhibitors 5 (35.7%) 38 (62.3%) 0.07 0.41 (0.15–1.1)

Third-generation cephalosporin 5 (35.7%) 27 (44.3%) 0.56 0.74 (0.27–2)

Fourth-generation cephalosporin 1 (7.1%) 2 (3.3%) 0.47 1.84 (0.35–9.4)

Carbapenems 12 (85.7%) 42 (68.9%) 0.32 2.3 (0.57–9.5)

Aminoglycosides 5 (35.7%) 25 (41%) 0.72 0.83 (0.3–2.2)

Fluoroquinolones 2 (14.3%) 7 (11.5%) 0.67 1.22 (0.32–4.6)

Glycopeptides 8 (57.1%) 21 (34.4%) 0.11 2.16 (0.82–5.47)

Macrolides 1 (7.1%) 8 (13.1%) 0.42 0.56 (0.08–3.8)

Linezolid 1 (7.1%) 12 (19.7%) 0.44 0.36 (0.05–2.56)

Clindamycin 1 (7.1%) 4 (6.6%) 1 1.07 (0.17–6.6)

Colistin 3 (21.4) 15 (24.6%) 1 0.86 (0.27–2.75)

Metronidazole 5 (35.7%) 27 (44.3%) 0.56 0.74 (0.27–2)

Cotrimoxazole 3 (21.4%) 8 (13.1%) 0.42 1.58 (0.52–4.78)

Amphotericin B 1 (7.1%) 6 (9.8%) 1 0.74 (0.11–8.49)

Azoles 3 (21.4%) 25 (41%) 0.17 0.45 (0.14–1.5)

Antivirals 1 (7.1%) 8 (13.1%) 1 0.56 (0.08–3.81)

Abbreviations: CDI, Clostridioides difficile infection; CI, confidence interval; ICU, intensive care unit; SD, standard deviation; TLC, total lymphocyte count.
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disadvantage of using molecular methods for the detection 
of CDI is overdiagnosis of the cases. Even though they detect 
the toxin producing gene, the functionality of the gene or 
whether actually the organism is producing the toxin in vivo 
is unknown, since toxigenic strains are known to be colo-
nizers of the gastrointestinal tract. Recently, an automated 
ultrasensitive toxin assay was approved by US Food and Drug 
Administration, which showed comparable sensitivity with 
the testing algorithm utilizing a GDH-and-toxin EIA and cell 
cytotoxicity neutralization assay.11 A study was conducted for 
comparing the C. difficile toxin concentration in adults with 
symptomatic infection and asymptomatic carriage using the 
ultrasensitive quantitative immunoassay, which failed to 
yield any difference.12

The GeneXpert, however, in our study did not detect any 
hypervirulent ribotype 027 strain. But the possibility of its 
presence in our population cannot be ruled out because 
GeneXpert was not performed on samples that were already 
positive for toxin by EIA. Studies on the prevalence of strain 
types in India are rare. A study conducted by Vaishnavi et al, 
using both PCR for detection of various toxin genes and PCR 
ribotyping, found 9.2% of the strains to harbor the gene for 
one of the components of binary toxin either cdtA or cdtB. 
PCR ribotyping did not detect the presence of ribotype027. 
In the epidemic strain NAP1/BI/027, both the components of 
binary toxin gene are present.13

Male patients with CDI detected in our study were 78.6%. 
But there was no statistically significant association between 
male gender and occurrence of CDI. The proportion of males 
among the total population analyzed was high (64%) com-
pared with females. This may be the reason for higher preva-
lence of CDI among males in this study. Various studies have 
shown different gender preponderance among CDI patients. 
Incidence of CDI has been found to be higher in females 
according to the data from Centers for Disease Control and 
Prevention’s Emerging Infections Program surveillance con-
ducted in 2011.14

CDI is mostly associated with advanced age (> 65 years) 
mainly due to presence of other comorbidities, increased 
exposure to medications, and more frequent hospitaliza-
tion in this age group.15 Mean age of CDI in our population 
was 42.57 ± 17.4, compared with 34.57 ± 21.3 seen in non-CDI 
patients, which was not statistically significant. Prevalence of 
CDI among pediatric age group is also rising.15 In our study, 
22.67% belonged to the age group greater than 1 and less than 
18 years. Patients less than 1 year of age had been excluded 
from the study because of the high level of colonization of 
C. difficile in this group. Most common causative agents of 
diarrhea in this age group are the gastroenteric viruses. Due 
to these reasons, interpretation of a positive result of C. diffi-
cile becomes difficult. Proportion of CDI among the pediatric 
population (1–18 years) in our study was 5.9%. In an Indian 
study conducted by Singh et al, a prevalence of 14% of CDI 
was observed in this age group.16

CDI was found 2.5 times more prevalent in patients who 
were admitted in ICU. This is in concordance with the study 
conducted by Ingle et al7 in Mumbai, Kim et al,17 and Cho 
et al18 in Korea. A retrospective case-control study of CDI 

among pediatric patients by Karaaslan et al showed a signif-
icant association between CDI occurrence and pediatric ICU 
stay.19 Duration of hospital stay in CDI patients prior to the 
onset of symptoms ranged from 7 to 60 days with a median 
of 24.5 days in our study. This was found to have a statis-
tically significant association with the occurrence of CDI 
(p-value = 0.022). Similar results have been seen in a retro-
spective cohort study conducted in Australia by Selvey et al 
among patients with hematological malignancies, in which 
median number of days of admission was 29 days in CDI 
patients.20 Cho et al in his study had found a significant asso-
ciation between CDI and stay in long-term care facilities.18

All the patients in the CDI population as well as the 
non-CDI population were exposed to antibiotics in our study. 
Among the CDI-positive population, 92.9% were on multiple 
antibiotics that were almost similar to non-CDI group, which 
had a multiple antibiotic exposure of 95.1%. Prevalence of 
CDI was highest among the patients who were on carbap-
enems (prevalence ratio = 2.3), followed by the glycopeptide 
group (prevalence ratio = 2.2). Even though no statistically 
significant association was found between exposure to these 
antibiotics and occurrence of CDI, it is clinically significant. 
Carbapenems are broad-spectrum antibiotics that have 
action on anaerobes as well. Use of carbapenems could dis-
rupt the normal anaerobic flora present in the intestine that 
could be the reason for higher prevalence among this popu-
lation. In a study conducted by Lv et al, glycopeptides were 
found to have a protective effect against CDI contradictory 
to our study.21 Most of the studies have found significant 
association between the use of third-generation cephalospo-
rins, clindamycin, and fluoroquinolones.3 In our study, 35.7% 
patients were on third-generation cephalosporins, 7.1% were 
on clindamycin, and 14.3% were on fluoroquinolones. But 
there was no statistically significant association between 
exposure to any particular group of drug and occurrence of 
CDI. Association between use of PPIs and CDI has shown vari-
ations by different studies.22 Theoretically, acid suppression 
by PPI use can promote colonization as well as infection with 
C. difficile. In our study, 92.6% of the CDI-positive population 
was exposed to PPI compared with 86.9% among non-CDI 
group, and was not statistically significant. Our results cor-
roborate with the study of Tleyjeh et al, which demonstrated 
a weak association between PPI use and CDI in a systematic 
review and metanalysis.23 Patients exposed to chemotherapy 
are thought to be at more risk of CDI. In our study, 21.4% of 
the CDI patients were on chemotherapy, but did not have 
a statistically significant association. Similar observations 
were made in a case-control study conducted by Fueredes et 
al among hematooncology patients.24

Various underlying illnesses are considered as predis-
posing factor for CDI. In our study, CDI was 2.6 times more 
prevalent in patients with diabetes. Eliakim Raz et al con-
ducted a retrospective case-control study in patients with 
diabetes and found that diabetics were at a higher risk 
of CDI compared with the general hospitalized patients 
(30 vs. 12%).25 Malignancy especially hematological malig-
nancies are more often associated with CDI. Ingle et al,7 Lall 
et al,26 and Vaishnavi et al13 in their studies have found a 
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significant association between presence of malignancy and 
occurrence of CDI. In our study, 21.4% of the CDI patients 
had hematological malignancies, but no statistically signif-
icant association was found. In a retrospective case-control 
study by Kim et al, the prevalence of CDI among patients with 
and without chronic kidney disease (CKD) was compared. 
It was found that patients with advanced stage of CKD and 
end-stage renal disease requiring dialysis were at two and 
three times more risk of acquiring CDI, respectively.17 In our 
study, 21.4% of CDI patients presented with chronic kidney 
disease compared with 16.4% among non-CDI patients. But 
this difference was also not found to be statistically signif-
icant. High risk of acquiring CDI is also witnessed among 
transplant patients.27 Selvey et al in their study conducted 
in patients with hematological malignancies found a signifi-
cant association between CDI and autologous stem cell trans-
plant.20 In our study, we had come across three patients who 
have undergone bone marrow transplantation, developing 
hospital acquired diarrhea, out of which only one patient was 
detected to be have CDI.

Enteral tube feeding and history of previous hospitaliza-
tion are seen associated with higher incidence of CDI in many 
studies. Ingle et al in his study found a significant associa-
tion between CDI and enteral tube feeding.28 Khanafer et al 
have conducted a study in French University, which revealed 
that patients with a history of previous hospitalization were 
at more risk of acquiring CDI.29 In our study, 42.9% of the 
patients with CDI were on enteral tube feeding compared 
with 36.1% in non-CDI cases. History of prior hospitalization 
within the past 12 weeks of illness was present in 21.4% of the 
CDI patients compared with 19.7% among non-CDI patients. 
However, no statistically significant difference was found in 
both the parameters.

Various laboratory parameters could guide in presumptive 
identification of CDI as well, as they are indicators of severity 
of disease. High leukocyte count, elevated serum creatinine, 
alanine aminotransferase level, and hypoalbuminemia are 
predictors of severe CDI. In our population, total leukocyte 
count was elevated in the CDI group (median of 11,345 with 
a range of 1,165–57,380 cubic mm) compared with non-CDI 
group (median of 8,290 with a range of 50–57290 cubic mm). 
This did not account for a statistically significant difference. 
Laboratory parameters were mostly influenced by the under-
lying illnesses present in these patients in our study.

Small sample size was a major limitation in our study. 
Confining the study to only three departments in the hos-
pital and absence of follow-up of the cases was also a disad-
vantage. Sensitizing clinicians to send samples for all cases of 
hospital-acquired diarrhea was also a challenge, as many of 
the cases were self-limiting and many subsided with initia-
tion of empirical therapy with metronidazole.

Conclusion
From our study, it is evident that CDI is an emerging problem 
that cannot be neglected. It is under recognized in our coun-
try mainly due to the limitations of the existing diagnostic 

techniques. Adopting a suitable testing algorithm as well as 
having a good clinical correlation would further help in accu-
rate diagnosis of CDI. Addition of molecular method improved 
the yield of toxin detection that was negative by toxin assay. 
Various factors have been associated with the occurrence 
of CDI. In our study, prolonged duration of hospitalization 
was found to be a statistically significant risk factor. Patients 
with factors like ICU stay, presence of diabetes mellitus as a 
comorbidity, exposure to antibiotics like carbapenems, and 
glycopeptides have been found to have a higher prevalence 
of CDI. A more extensive study, including a greater number 
of patients, preferably multicentric studies, would help to 
understand the predisposing factors of CDI better. Our study 
could be considered as a stepping stone toward that.

Note
This paper was previously presented at the 42nd Annual 
Conference of Indian Association of Medical Microbiologists 
(MICROCON 2018) held at Bengaluru, India from  November 
28 to December 2, 2018 (oral presentation).
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