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Abstract
Background

Clostridium difficile infection (CDI) is a significant healthcare concern, marked by its rising prevalence and
associated morbidity and mortality. However, there is limited data on the epidemiology of CDI in the eastern
region of India.

Objectives

The study aims to determine the incidence of CDI among adult patients admitted to the inpatient
department of a tertiary care hospital and identify the risk factors associated with CDI.

Methodology

A prospective observational study was conducted at a tertiary care hospital between October 2022 and March
2023. Using universal sampling, 200 adult patients were included in the study. Stool samples were collected
within 24 hours of admission and again on the day of discharge or after one week, whichever period was
longer. Relevant clinical, demographic, and laboratory data were also collected. The stool samples were
analyzed for C. difficile toxins A and B using an enzyme immunoassay. Statistical analysis was performed
using the mean and independent t-test for continuous variables, while proportions and Chi-square or
Fisher’s exact tests were applied for categorical variables.

Results

The incidence of CDI during the study period was 9%. The participants had a mean age of 46.49 = 16.78
years, with a predominance of males (60%). Acute febrile illness was the most common diagnosis at
admission (36%). The mean duration of hospitalization was significantly longer in patients who tested
positive for C. difficile toxins via enzyme-linked immunosorbent assay compared to those who tested
negative (8.0 = 1.53 days vs. 3.75 = 1.25 days, p < 0.001). Exposure to broad-spectrum antibiotics, particularly
third-generation cephalosporins, was significantly associated with CDI development. Additionally, fecal
leukocytes were detected in all (100%) patients who tested positive for C. difficile toxins.

Conclusions

This study offers important insights into the incidence and risk factors of CDI among adult patients in a
tertiary care setting. The findings emphasize the need for the judicious use of broad-spectrum antibiotics to
reduce the risk of CDI. Additionally, the detection of fecal leukocytes may serve as a valuable diagnostic
marker for CDI in clinical practice.

Categories: Infectious Disease
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Introduction

Clostridium difficile is a spore-forming, Gram-positive, anaerobic bacillus ubiquitously found in the
intestinal tracts of humans and animals, as well as in various environmental settings. Transmission occurs
via the fecal-oral route through the ingestion of spores [1]. Healthcare environments often facilitate
transmission through contaminated surfaces and the hands of healthcare workers [2]. C. difficile infection
(CDI) is a leading cause of antibiotic-associated diarrhea, predominantly acquired as a nosocomial infection
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[3]-

Since the late 20th century, CDI rates have risen markedly, particularly among individuals with recent or
ongoing hospitalizations, with prevalence rates ranging from 3% to 26% [2]. In India, CDI has emerged as a
significant cause of antibiotic-associated diarrhea, with reported prevalence rates of 5-20% in the western
and central regions [4,5].

CDI is a toxin-mediated gastrointestinal disease caused by the exotoxins A and B, produced by C. difficile.
The clinical spectrum ranges from mild, watery diarrhea and abdominal pain to severe conditions like life-
threatening colitis [6]. Potential complications include toxic megacolon and intestinal perforation [7]. Risk
factors for CDI include broad-spectrum antibiotic use, advanced age, prolonged hospitalization, and
colonization by C. difficile [8].

CDI imposes a substantial burden on healthcare systems by prolonging hospital stays, increasing ICU
admissions, and raising treatment costs. It also contributes significantly to morbidity and mortality, with all-
cause mortality rates estimated between 13% and 30% [9]. While some patients recover with prompt
treatment, others face challenges such as recurrent infections [2,9,10]. Effective prevention of CDI requires
timely case detection and the implementation of comprehensive prevention strategies [10].

Case detection involves identifying clinical symptoms, particularly diarrhea defined as three or more loose or
unformed stools within 24 hours [11], alongside diagnostic methods like stool culture, enzyme
immunoassays, or PCR to detect C. difficile toxins or their genes [11,12]. Treatment typically involves
antibiotics such as vancomycin, fidaxomicin, and metronidazole, although recurrence rates remain high,
necessitating novel approaches like fecal microbiota transplantation for recurrent cases [13-16].

CDI represents a significant global health challenge, with increasing rates of community-acquired
infections. Its impact on healthcare systems, particularly through heightened mortality, underscores the
importance of understanding its burden in both hospital and community settings. However, studies on CDI
in the eastern region of India remain limited, despite its unique sociodemographic and healthcare dynamics.
The 2021 ICMR national surveillance study reported that less than 5% of its data originated from eastern
India, highlighting significant knowledge gaps regarding CDI's epidemiology and burden in this region [10].

Determining the incidence of CDI and identifying the factors associated with infection among hospitalized
patients can provide valuable insights for healthcare workers and stakeholders. These findings can guide the
implementation of effective diagnostic methods, optimize therapeutic strategies, and strengthen infection
control practices to mitigate the burden of CDI in healthcare settings.

Keeping these considerations in mind, the study was conducted with the aim of determining the incidence of
CDI among adult patients admitted to the inpatient department of a tertiary care hospital and identifying the
risk factors associated with CDI.

Materials And Methods

A prospective observational study was conducted over six months, from October 2022 to March 2023, after
obtaining Institutional Ethics Committee approval (IEC approval no. KIIT/KIMS/IEC/1030/2022, dated
August 25, 2022). The study was carried out at the Kalinga Institute of Medical Sciences in Bhubaneswar,
India. All consecutively admitted patients aged over 18 years, regardless of clinical condition or gender, and
who consented to participate, were enrolled. A total of 200 patients were included in the study.

Patient demographic data, including age and sex, as well as medical history, were collected via a case record
form. This included information on underlying diseases such as irritable bowel syndrome, inflammatory
bowel disease, type 2 diabetes mellitus, and other immune-related disorders. Clinical variables, including
provisional diagnoses at admission, broad-spectrum antibiotic usage during hospitalization (such as
fluoroquinolones, third- and fourth-generation cephalosporins, and carbapenems), and hospital-related
variables for gastrointestinal symptoms like diarrhea, dysentery, and abdominal pain occurring after 72
hours of hospitalization, were also recorded. The duration of hospital stay was noted as well.

Two stool samples were collected from each patient: the first within 24 hours of admission and the second
on the day of discharge or after one week, whichever was longer. Patients were provided with wide-mouth
sterile containers with lids for stool collection and were instructed not to take any laxatives the night before
collection. Fresh stool samples of 10-15 grams, either formed or unformed, were placed in leakproof
containers and transported to the laboratory in ice packs to maintain a temperature of 4-8°C, then stored in
a refrigerator for further testing.

Stool samples were processed in the microbiology laboratory. A routine microscopic examination was
performed to detect fecal leukocytes or pus cells. The samples were tested for C. difficile toxins A and B using
the enzyme-linked immunosorbent assay (ELISA) method in a multi-step process to confirm CDI cases.
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ELISA kit and procedure

The Epitope Diagnostics ELISA kit for C. difficile Toxin A and B was used for toxin detection. The kit included
all required reagents and instructions specific to toxin detection. The procedure was performed according to
the manufacturer’s guidelines. At the end of the ELISA procedure, the absorbance (optical density, OD) of

each microwell was measured using a Bio-Rad ELISA reader at 450 nm, with duplicate readings for each well.

Interpretation of results

The average OD value for each well was calculated. Results were interpreted according to the manufacturer's
guidelines: a positive result was defined if the OD value exceeded the positive cutoff (0.168), negative if the
OD was below the negative cutoff (0.138), and equivocal if the OD was between the two cutoffs (0.139-
0.167). For equivocal results, the test was repeated with a different sample.

Clinical and laboratory data were entered into Microsoft Excel. Statistical analysis was performed using IBM
SPSS Statistics for Windows, Version 26.0 (Released 2019; IBM Corp., Armonk, NY, USA). Descriptive
statistics such as mean, standard deviation, and median were calculated for continuous variables.
Proportions were determined for categorical variables. The Mann-Whitney U test was used to assess
associations between continuous variables, while the chi-square or Fisher’s exact test was used for
categorical variables. A p-value of less than 0.05 was considered statistically significant.

Results

The present study enrolled a total of 200 patients admitted to the medicine wards of a tertiary care hospital.
The incidence of CDI during the study period was found to be 9% (18/200). The median age of the
participants was 45.5 years, with a range from 18 to 80 years. Male patients (60%) outnumbered female
patients (40%). A total of 38 patients (19%) had a history of prior hospitalization, and 22% had underlying
diseases. The median duration of hospitalization among participants was four days. Broad-spectrum
antibiotic exposure during hospitalization was noted in 60% of patients.

After 72 hours of hospitalization, 21% of the participants developed loose stools. At the time of admission
(when the first stool samples were collected), none of the samples showed the presence of pus cells on
routine microscopic examination or C. difficile toxin on the ELISA test. However, stool samples collected at
discharge or after one week (second stool sample) tested positive for both stool pus cells and C. difficile
toxins by ELISA in 9% of cases. Table I provides the sociodemographic and clinical parameters of the study
participants.
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Sociodemographic and clinical variables

Number (percentage)

Age

Mean age (years + SD) 46.49 £ 16.74
Median age (years) 455

Sex

Female 80 (40%)
Male 120 (60%)
Recent hospitalization (within two months) 38 (19%)
Underlying diseases present 44 (22%)
Duration of hospital stay in days

Mean duration of hospital stay in days 414 +£1.76
Median duration of hospital stay in days 3
Broad-spectrum antibiotic exposure in IPD 120 (60%)
Development of Gl symptoms (after 72 hours of hospitalization) 42 (21%)
Stool samples collected on the day of admission

Presence of pus cells in stool routine microscopy 0
Clostridium difficile toxin A and B ELISA positive 0

Stool samples collected on the day of discharge

Presence of pus cells in stool routine microscopy 18 (9%)

C. difficile toxin A and B ELISA test positive 18 (9%)

TABLE 1: Sociodemographic and clinical parameters of study participants

IPD, inpatient department

Figure I shows that among the 200 admitted patients, acute febrile illness was the most common provisional
diagnosis, accounting for 36% of cases, followed by urinary tract infection at 17%.
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FIGURE 1: Provisional diagnosis of the study participants at the time of
admission

Table 2 presents the sociodemographic and clinical profile of the C. difficile-infected cases. The mean age of
the C. difficile toxin-positive patients was 50.77 £ 16.12 years, with a median age of 49 years. CDI was
detected in 10% (12/120) of male patients and 7.5% (6/80) of female patients. Among participants with and
without a history of prior hospitalization, CDI was found in 4/38 (10.5%) and 14/162 (8.6%), respectively.
Fourteen of the 18 toxin-positive cases had no underlying comorbidities. There was no significant
association between CDI-positive cases and prior hospitalization or underlying comorbidities.

Clostridium difficile toxin ELISA positive C. difficile toxin ELISA negative

p-value
cases (n =18) cases (n = 182)
50.77 £ 16.12 46.06 + 16.78 0.256*
49 45 0.24*
12 (10%) 108 (90%) 0.545
4 (10.5%) 34 (89.5%) 0.753**
4(9.1%) 40 (90.9%) 0.981**
18 (15%) 102 (85%) <0.001**
12 (28.6%) 30 (71.4%) <0.001**
8 3 <0.001*
18 (100%) 0 <0.001**

TABLE 2: Sociodemographic and clinical profile of Clostridium difficile-infected cases

The statistical analyses performed include the Chi-square test, *Mann-Whitney U test, and **Fisher’s exact test to determine the associations between

variables.

The median duration of hospital stay was significantly longer in ELISA-positive cases (eight days) compared
to ELISA-negative cases (three days). All CDI cases (100%) were exposed to broad-spectrum antibiotics
during hospitalization. After 72 hours of hospitalization, 42/200 patients developed loose stools, 28.6% of
whom were C. difficile toxin ELISA positive. Stool pus cells were detected in all CDI-positive cases. The
development of CDI was significantly associated (p < 0.001) with the mean duration of hospitalization,
exposure to broad-spectrum antibiotics, the development of gastrointestinal symptoms, and the presence of
stool pus cells.
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Figure 2 shows that CDI cases were most commonly detected among patients with acute febrile illness,
pneumonia, and enteric fever.
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M Positive

Provisional diagnosis

FIGURE 2: Distribution of Clostridium difficile toxin-positive cases
across different diseases

PUO, pyrexia of unknown origin

In Figure 3, the frequency of antibiotic use among C. difficile toxin ELISA positive and negative cases is
presented. Among the 200 study participants, the majority (32%) were treated with a combination of various
antibiotics, followed by third-generation cephalosporins. Of the 18 CDI cases, the majority (six cases) were
treated exclusively with third-generation cephalosporins, followed by a combination of antibiotics (four

cases).
90
80
39
70
60
26
50
Total (n=120)
40 ~#—CDtoxin ELISA Negative
=& CDtoxin ELISA Positive
30
20
10
o
Combination of Third generation Fluroquinolones Azithromycin Doxycyclin Piperacilin Meropenem

antibiotics  Cephalosporins tazobactum

FIGURE 3: Frequency of antibiotic exposure (in numbers) among
Clostridium difficile toxin-positive and toxin-negative cases

Discussion

CDI is a significant healthcare concern, primarily due to its association with antibiotic use and nosocomial
transmission. This study aimed to investigate the incidence of CDI among patients attending a tertiary care
teaching hospital and explore the associated risk factors and clinical characteristics.

Our findings revealed that the incidence of CDI among hospitalized patients during the study period was 9%,
aligning with previous studies reporting incidence rates ranging from 3% to 29% [4,5,17-19]. Notably, this
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rate was slightly higher than that reported by Ozaki et al. [20], but consistent with studies by Chaudhry et al.,
which reported a 6% incidence rate [21]. Interestingly, studies from India have shown considerable variation
in CDI prevalence, with some reporting rates as high as 25-30% among hospitalized patients with diarrhea.
In contrast, Segar et al. reported a prevalence rate of 4% in their study [22]. These differences can be
attributed to variations in population characteristics, diagnostic methods, and hospital settings.

The relatively low prevalence observed in our study could be due to several factors, including selective
prescribing of probiotics to patients on prolonged and broad-spectrum antibiotic therapy, stringent
surveillance with an improved antibiotic policy, and the active involvement of the hospital infection control
team. Additionally, we did not include ICU-admitted patients in our study, who are typically exposed to
higher antibiotic use and have longer hospital stays, increasing the likelihood of CDI occurrence.

Although age was not found to be a significant factor for CDI development in this study, the mean age of the
C. difficile toxin-ELISA positive cases was numerically higher (50.77 + 16.12 years) than that of the negative
cases. This finding is consistent with previous studies by Vishwanath et al. [18] and Segar et al. [22], which
reported a higher prevalence of CDI among older patients. Advanced age (>60 years) is a recognized risk
factor for CDI, likely due to increased healthcare exposure, antibiotic use, and the presence of underlying
comorbidities. However, this observation was not statistically significant in our study and should be
interpreted with caution.

Regarding gender distribution, our study showed a higher proportion of C. difficile toxin-positive cases
among males (60%), consistent with findings by Chaudhry et al. [21]. This finding contrasts with reports by
Vaishnavi et al., suggesting variability in CDI gender distribution across different studies [23]. Gender
differences in CDI incidence may result from biological factors such as differences in immune responses and
sociocultural factors like variations in healthcare-seeking behavior or antibiotic exposure. Further studies
are needed to understand the factors contributing to gender disparities in CDI prevalence.

In this study, cases of acute febrile illness, pneumonia, and enteric fever were associated with CDI
development, likely due to the widespread use of broad-spectrum antibiotics and prolonged hospital stays.
Remarkably, the majority of toxin-positive cases in our study lacked underlying comorbidities, indicating
that CDI can affect individuals regardless of their health status. The mean duration of hospitalization among
ELISA-positive cases was significantly longer (8.0 = 1.53 days) than that of ELISA-negative cases (3.75 * 1.25
days). The strong association between hospitalization duration and CDI positivity highlights the role of
prolonged hospital stays as a risk factor for CDI acquisition, which is consistent with research conducted by
Choudhury et al., emphasizing the importance of hospital infection control measures and antimicrobial
stewardship programs [21].

Our study highlighted antibiotic exposure as a critical risk factor for CDI, as all toxin-positive cases (100%)
were exposed to broad-spectrum antibiotics during hospitalization. Third-generation cephalosporins were
the most frequently implicated antibiotic class, in line with findings from studies showing an association
between cephalosporin use and CDI incidence [19]. This reinforces the need for cautious and judicious
antibiotic prescribing practices to mitigate CDI risk in hospital settings.

The development of gastrointestinal symptoms after 72 hours of hospitalization was significantly associated
with CDI in our study, consistent with findings from previous research [19]. Additionally, the presence of
fecal leukocytes in stool samples from CDI-positive patients indicated an inflammatory response, which is
commonly associated with CDI. However, studies by Reddymasu et al. have noted the poor predictability and
low sensitivity of fecal leukocyte counts for CDI detection [24].

Limitations

Our study had a few limitations. The study duration was short, and the sample size was relatively small. Only
ELISA was employed for CDI detection, and we only included patients from indoor wards. Including patients
from all hospital wards and ICUs could provide a more comprehensive analysis of CDI trends. Furthermore,
molecular testing, such as PCR for toxin gene detection, is more sensitive and specific, and using this
method might yield a more accurate CDI rate.

Conclusions

The present study provides valuable insights into the incidence rate, risk factors, and clinical characteristics
of CDI among hospitalized patients. The incidence of CDI was found in one-tenth of the study population.
Patients admitted with provisional diagnoses of acute febrile illnesses and pneumonia were more likely to
develop CDI. Significant factors for CDI development included the use of third-generation cephalosporins
and longer hospitalization durations. These findings suggest that targeted interventions are needed to
reduce CDI incidence and associated morbidity and mortality. The results emphasize the importance of
implementing effective infection control measures, including hand hygiene, contact precautions, surface
disinfection, antimicrobial stewardship programs, and diagnostic strategies to mitigate the CDI burden in
healthcare settings. Further research is needed to explore CDI diagnostics, risk factors, pathogenesis, and
community-acquired CDI to develop targeted diagnostic, therapeutic, and preventive strategies.

2024 Ishanvi et al. Cureus 16(12): €75071. DOI 10.7759/cureus.75071 7 of 9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus 3‘5; Published via KIMSAC - Kalinga Institute of

Partof SPRINGERNATURE T Medical Sciences Academic Channel

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Kumudini Panigrahi, Shubhransu Patro, Basanti Kumari Pathi

Acquisition, analysis, or interpretation of data: Kumudini Panigrahi, Ishanvi Ishanvi, Vibha Sharma,
Chikkam Sandeep, Smrutisree Mohapatra, Smaranita Sabat

Drafting of the manuscript: Kumudini Panigrahi, Ishanvi Ishanvi, Shubhransu Patro, Vibha Sharma,
Chikkam Sandeep, Smrutisree Mohapatra, Smaranita Sabat, Basanti Kumari Pathi

Critical review of the manuscript for important intellectual content: Kumudini Panigrahi, Shubhransu
Patro, Smaranita Sabat

Supervision: Kumudini Panigrahi

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. The Institutional Ethics Committee of the Kalinga Institute of Medical Sciences
issued approval KIIT/KIMS/IEC/1030/2022. The approval was obtained on August 25, 2022, prior to the
commencement of the study. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements

This study was supported by the Indian Council of Medical Research (ICMR) under the Short-Term
Studentship (STS) program. We sincerely thank the ICMR for their financial support and encouragement,
which made this research possible.

References

1. Lessa FC, Mu Y, Bamberg WM, et al.: Burden of Clostridium difficile infection in the United States. N Engl |
Med. 2015, 372:825-34. 10.1056/NE]Mo0a1408913

2. Singhal T, Shah S, Tejam R, Thakkar P: Incidence, epidemiology and control of Clostridium difficile
infection in a tertiary care private hospital in India. Indian ] Med Microbiol. 2018, 36:381-4.
10.4103/ijmm.IJMM_18_340

3. Khanna S, Baddour LM, Huskins WC, et al.: The epidemiology of Clostridium difficile infection in children: a
population-based study. Clin Infect Dis. 2013, 56:1401-6. 10.1093/cid/cit075

4. Kapoor S, Nema S, Biswas D, Khadanga S, Saigal S, Maheshwari M: Antibiotic associated diarrhea due to
Clostridioides difficile in a tertiary care teaching hospital, central India. Iran ] Microbiol. 2023, 15:55-61.
10.18502/ijm.v15i1.11918

5. Bhatawadekar SM, Yadav LS, Babu A, el al: Antibiotic-associated Clostridium difficile diarrhoea in tertiary
care hospital - a study from western India. ] Pure Appl Microbiol. 2023, 17:1471-6. 10.22207/]JPAM.17.3.08

6. Czepiel ], Dr6zdz M, Pituch H, et al.: Clostridium difficile infection: review. Eur ] Clin Microbiol Infect Dis.
2019, 38:1211-21. 10.1007/s10096-019-03539-6

7. Bagdasarian N, Rao K, Malani PN: Diagnosis and treatment of Clostridium difficile in adults: a systematic
review. JAMA. 2015, 313:398-408. 10.1001/jama.2014.17103

8. Krutova M, Kinross P, Barbut F, Hajdu A, Wilcox MH, Kuijper E]: How to: surveillance of Clostridium difficile
infections. Clin Microbiol Infect. 2018, 24:469-75. 10.1016/j.cmi.2017.12.008

9. Antibiotic resistance threats in the United States, 2019. (2019). Accessed: November 13, 2024:
https://ndc.services.cdc.gov/wp-content/uploads/Antibiotic-Resistance-Threats-in-the-United-States-
2019.pdf.

10. Infection control practices. (2021). http://icmr.org.in.

11.  Cohen SH, Gerding DN, Johnson S, et al.: Clinical practice guidelines for Clostridium difficile infection in
adults: 2010 update by the society for healthcare epidemiology of America (SHEA) and the infectious
diseases society of America (IDSA). Infect Control Hosp Epidemiol. 2010, 31:431-55. 10.1086/651706

12.  Debast SB, Bauer MP, Kuijper EJ: European Society of Clinical Microbiology and Infectious Diseases: update
of the treatment guidance document for Clostridium difficile infection. Clin Microbiol Infect. 2014, 20 Suppl
2:1-26.10.1111/1469-0691.12418

13.  Delmée M: Laboratory diagnosis of Clostridium difficile disease . Clin Microbiol Infect. 2001, 7:411-6.

2024 Ishanvi et al. Cureus 16(12): €75071. DOI 10.7759/cureus.75071 8of9


https://dx.doi.org/10.1056/NEJMoa1408913?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa1408913?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ijmm.IJMM_18_340?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ijmm.IJMM_18_340?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/cid/cit075?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/cid/cit075?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18502/ijm.v15i1.11918?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18502/ijm.v15i1.11918?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.22207/JPAM.17.3.08?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.22207/JPAM.17.3.08?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10096-019-03539-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10096-019-03539-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2014.17103?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2014.17103?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cmi.2017.12.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cmi.2017.12.008?utm_medium=email&utm_source=transaction
https://ndc.services.cdc.gov/wp-content/uploads/Antibiotic-Resistance-Threats-in-the-United-States-2019.pdf?utm_medium=email&utm_source=transaction
https://ndc.services.cdc.gov/wp-content/uploads/Antibiotic-Resistance-Threats-in-the-United-States-2019.pdf?utm_medium=email&utm_source=transaction
http://icmr.org.in?utm_medium=email&utm_source=transaction
http://icmr.org.in?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1086/651706?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1086/651706?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/1469-0691.12418?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/1469-0691.12418?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1198-743x.2001.00294.x?utm_medium=email&utm_source=transaction

Cureus

Part of SPRINGER NATURE

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

a?; Published via KIMSAC - Kalinga Institute of
»»»»»»» Medical Sciences Academic Channel

10.1046/j.1198-743x.2001.00294.x

Burnham CA, Carroll KC: Diagnosis of Clostridium difficile infection: an ongoing conundrum for clinicians
and for clinical laboratories. Clin Microbiol Rev. 2013, 26:604-30. 10.1128/CMR.00016-13

Gouliouris T, Brown NM, Aliyu SH: Prevention and treatment of Clostridium difficile infection. Clin Med
(Lond). 2011, 11:75-9. 10.7861/clinmedicine.11-1-75

Butler M, Olson A, Drekonja D, Shaukat A, Schwehr N, Shippee N, Wilt T]: Early diagnosis, prevention, and
treatment of Clostridium difficile: update [Internet]. Agency for Healthcare Research and Quality (US),
Rockville (MD); 2016.

Katyal R, Vaishnavi C, Singh K: Faecal excretion of brush border membrane enzymes in patients with
Clostridium difficile diarrhoea. Indian ] Med Microbiol. 2002, 20:178-82.

Vishwanath S, Singhal A, D'Souza A, Mukhopadhyay C, Varma M, Bairy I: Clostridium difficile infection at a
tertiary care hospital in south India. ] Assoc Physicians India. 2013, 61:804-6.

Kannambath R, Biswas R, Mandal ], Vinod KV, Dubashi B, Parameswaran N: Clostridioides difficile diarrhea:

an emerging problem in a south Indian tertiary care hospital. ] Lab Physicians. 2021, 13:346-52. 10.1055/s-
0041-1731944

Ozaki E, Kato H, Kita H, et al.: Clostridium difficile colonization in healthy adults: transient colonization
and correlation with enterococcal colonization. ] Med Microbiol. 2004, 53:167-72. 10.1099/jmm.0.05376-0
Chaudhry R, Sharma N, Gupta N, et al.: Nagging presence of clostridium difficile associated diarrhoea in
north India. J Clin Diagn Res. 2017, 11:DC06-9. 10.7860/JCDR/2017/29096.10592

Segar L, Easow M, Srirangaraj S, Hanifah M, Joseph NM, Seetha KS: Prevalence of Clostridium difficile
infection among the patients attending a tertiary care teaching hospital. Indian ] Pathol Microbiol. 2017,
60:221-5. 10.4103/0377-4929.208383

Vaishnavi C, Singh M, Kapoor P, Kochhar R: Clinical and demographic profile of patients reporting for
Clostridium difficile infection in a tertiary care hospital. Indian ] Med Microbiol. 2015, 33:326-7.
10.4103/0255-0857.153570

Reddymasu S, Sheth A, Banks DE: Is Fecal Leukocyte Test a good predictor of Clostridium difficile
associated diarrhea?. Ann Clin Microbiol Antimicrob. 2006, 5:9. 10.1186/1476-0711-5-9

2024 Ishanvi et al. Cureus 16(12): €75071. DOI 10.7759/cureus.75071

90f9


https://dx.doi.org/10.1046/j.1198-743x.2001.00294.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1128/CMR.00016-13?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1128/CMR.00016-13?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7861/clinmedicine.11-1-75?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7861/clinmedicine.11-1-75?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/27148613/?utm_medium=email&utm_source=transaction
https://www.sciencedirect.com/science/article/pii/S0255085721031856?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/24974492/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0041-1731944?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0041-1731944?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1099/jmm.0.05376-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1099/jmm.0.05376-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7860/JCDR/2017/29096.10592?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7860/JCDR/2017/29096.10592?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0377-4929.208383?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0377-4929.208383?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0255-0857.153570?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0255-0857.153570?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1476-0711-5-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1476-0711-5-9?utm_medium=email&utm_source=transaction

	Incidence and Risk Factors of Clostridium difficile Infection Among Adult Patients Admitted to the Inpatient Department of a Tertiary Care Hospital: A Hospital-Based Observational Study
	Abstract
	Background
	Objectives
	Methodology
	Results
	Conclusions

	Introduction
	Materials And Methods
	ELISA kit and procedure
	Interpretation of results

	Results
	TABLE 1: Sociodemographic and clinical parameters of study participants
	FIGURE 1: Provisional diagnosis of the study participants at the time of admission
	TABLE 2: Sociodemographic and clinical profile of Clostridium difficile-infected cases
	FIGURE 2: Distribution of Clostridium difficile toxin-positive cases across different diseases
	FIGURE 3: Frequency of antibiotic exposure (in numbers) among Clostridium difficile toxin-positive and toxin-negative cases

	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


