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Abstract

Healthcare-associated infections (HAIs) due to Clostridioides difficile infections (CDlIs) are a significant public health
problem globally. The emergence of the novel coronavirus disease (COVID-19) caused by Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2) in 2019 has exacerbated the situation. Elderly and chronically ill individuals are particularly
vulnerable to COVID-19, and gastrointestinal (GI) symptoms are increasingly recognized as essential symptoms of COVID-19.
Bacterial infections in COVID-19 patients are prevalent, and the rates of Clostridioides difficile infection (CDI) are high and
associated with antibiotic use. The study aims to investigate the correlation between CDI and community antibiotic usage
patterns during COVID-19 in 2021 compared to the previous year to identify the impact on overall CDI infection rates.
The study design is a non-interventional retrospective study evaluating antibiotic usage patterns in CDI patients during the
pandemic, and the data will be analysed based on the number of patients and test positivity rates. The preliminary findings
of the study reveal a 27% increase in the number of symptomatic CDI infections in 2021 as compared to pre-COVID years.
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1. Introduction

Healthcare-associated infections (HAIs) due to Clostridioides
difficile infections (CDIs) [1l]is one of the leading reason of
hospitalization that affects public health globally[2].The 2019
novel coronavirus (2019-nCoV), also known as the novel
coronavirus disease (COVID-19), which is caused by the Severe
Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2),
first appeared in Wuhan (China) in early December 2019[3].
It has since spread quickly throughout the world, resulting in a
major pandemic[4]. The most vulnerable people to COVID-19
infections are the elderly and those with underlying illnesses
and chronic disorders. When compared to young and middle-
aged adults, the elderly are particularly seriously affected
by COVID-19, both in terms of the disease's prevalence and
mortality[4-5]. Most of the time, patients present with severe
respiratory symptoms like fever, sore throat, cough, fatigue,
dyspnea, sputum production, myalgia, fatigue, and headaches.
However, it has been reported that about 19% of COVID-19
patients exhibit gastrointestinal (GI) symptoms[6], including
2-10% diarrhoea, 1-3.6% loss of appetite, nausea, vomiting, and
abdominal pain, which are now universally recognised as crucial
COVID-19 symptoms[7].

Although few studies have been published thus far, the rates
of bacterial infection in COVID-19 patients are high and are
likely underreported because it is difficult to diagnose bacterial

infections in the midst of a health emergency[8]. Atypical
COVID-19 clinical presentations in the elderly can make it
challenging to distinguish COVID-19 from bacterial infections,
and there may be an overuse of antibiotics patients with chronic
underlying conditions[9].Clostridium difficile infection (CDI)
in COVID-19 patients had received less attention from the
scientific community than other bacterial infections, despite the
fact that CDI is frequently linked to the use of broad-spectrum
antibiotics, hospital overcrowding, gut microbioma changes,
patient ageing, and frailty[10-11].

This study aims to investigate the correlation between C. Difficile
infection with community usage of antibiotics for respiratory
and other infections in 2021 as compared to the year 2020, to
identify if antibiotic usage patterns in COVID-19 had an impact
on overall C. Difficile infection rates.

2. Study Design

This study is a Non-Interventional Retrospective Study
evaluating Antibiotic usage patterns in patients with Clostridium
difficile infection during COVID 19 pandemic to identify the
impact on overall Clostridium difficile infection rates and will
be conducted NMC Specialty Hospital Abu Dhabi, United Arab
Emirates.

Patients: Patients were eligible for analysis if they were
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infected with CDI and been to NMC Specialty hospital. We are
committed to protecting patient privacy and complying with the
Good Clinical Practice (ICH-GCP E6(R2) and with the ethical
principles stated in the Declaration of Helsinki 1964, as revised
in Fortaleza, 2013.

2.2 Study Objectives

Primary: To investigate the correlation between Clostridium
difficile infection with community usage of antibiotics for
respiratory and other infections in 2021 as compared to the year
2020, to identify if antibiotic usage patterns in COVID-19 had
an impact on overall Clostridium difficile infection rates.
Secondary: Follow up on the impact of the corrective measures
taken in 2021.

2.3 Analysis

Year 2019 is taken for comparison prior to the onset of

COVID 19. Year 2020 saw an overall reduction in non-COVID
hospitalisation. By 2021, the hospital visits had returned to
normal, although the community continued to face waves of
COVID-19 infections [Figure 1]. Vaccination program was
going on in the community and new COVID 19 case volumes
gradually returned to baseline by October 2021.

Diagnosis of Clostridium difficile is made by testing for the
presence of C. Difficile antigen A or antigen B in those patients
who present with diarrhoea, using immunochromatographic
test. In the outpatient’s service, investigations are carried out in
those with no apparent reason for the diarrhoea and common
actiologies have been excluded. This is different from the
practice in the inpatient’s service, where a new onset diarrhoea
is promptly screened for C Difficile antigen in the interest of safe
infection control practices.

Daily New Cases

Cases per

Data as of 0:0

Novel Coronavirus Daily Cases

Day
GMT=0

@ Daily Cases

Figure 1: Covid-19 Cases in UAE 2019-2023 Courtesy Worldometers.Info

From July 2021, a spike in the total number of C difficile
turning positive was observed among patients visiting out-
patients department as well as admitted patients. This remained
consistently above the average incidence in similar months
in the preceding years [Figure 2]. These patients included

those presenting to the outpatient’s services with symptoms of
diarrhoea, abdominal pain and fever. During the same period,
a spike was also noted in the number of admitted patient’s
developing C Difficile diarrhoea.
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Figure 2: Percentage of C. difficile antigen tests that were positive from 2019 to 2022

As compared to the pre-COVID year, there was an increase in symptomatic C difficile infections in 2021[Table 1].

Year | Total tests | Positive Percentage
2019 [ 813 51 6%

2020 | 589 28 5%

2021 | 620 65 10%

2022 | 720 11 2%

Table 1: Percentage Positivity of C Difficile Test

A similar spike for noted in the infection rates among the in-patients, in the same period between July to December 2021[Table 2].

Year C Difficile infection in IP
2019 0
2020 1
2021 4
2022 0

Table 2: C. Difficile Among Admitted Patients

On analysing the demographics, no significant sex difference was observed among patients. Highest occurrence was among the
younger age group between 18 to 39 years [Table 3].

Demographics 2021
Sex

Male 38 58%
Female 27 42%
Total 65

Age

<18 3 5%
18 to 39 32 49%
40 to 59 21 32%
>60 9 14%
Total 65

Table 3: Demographic Distribution of C Difficile Antigen Positive Patients in 2021
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Among those infected, 48.3 % had prior antibiotic prescription from the hospital or by doctors with referral links to the hospital.

Antiobiotic used in the preceding 6 months

Metronidazole Azithromyein

Ciprofloxacin

Cefuroxime Combination

Figure 3: Antibiotic Usage Identified in the 6 Months Preceding C Difficile Infection

Antibiotic Number of patients | % Indication

Metronidazole 7 25% | Diarrhoea

Azithromycin 6 21% | Respiratory infection
Ciprofloxacin 4 14% | Urinary infection
Cefuroxime 4 14% | Respiratory/Urinary infection
Combination antibiotics |4 14% Sepsis

Table 4: Indications for Prior Antibiotic Use.

Out of the 65 positive cases, prior antibiotic usage in the
preceding 6 months was noted in 28 (48%) out of the 65 patients.
The commonest antibiotic used was Metronidazole, immediately
followed by Azithromycin [Figure 3]. The reasons for prior
antibiotic usage were as per [Table 4].

3. Discussion

There are significant concerns about a potential rise in
Clostridioides difficile infections (CDIs) as a result of the
widespread use of broad-spectrum antibiotics during the historic
COVID-19 pandemic[12]. Clostridioides difficile is a multi-
resistant pathogen that is known as the most common cause
of diarrhoea in healthcare settings. Due to its association with
antibiotic use, high morbidity, and mortality rates, it is considered
one of the most important public health threats[13-14]. C. difficile
causes over 500,000 infections and 29,000 deaths annually in
the United States (US)[15], whereas in Europe, it causes 8382
annual deaths and 152,905 instances of C. difficile infection
(CDI)[16].The elderly, immune-compromised individuals,
hospitalised patients, or those receiving antibiotic treatment,
which is the primary risk factor for this infection, are the target
populations for CDI[17].

Our retrospective study conducted at NMC Specialty Hospital
in Abu Dhabi, revealed a 27% increase in the number of
symptomatic CDI infections in 2021 compared to 2019, and
the highest occurrence was among the younger age group
between 18 to 39 years. The analysis revealed a spike in the

total number of CDI positive patients, both among those visiting
outpatient departments and among admitted patients, from
July to December 2021.This is consistent with the previously
published data as some single-center studies also reported an
increase in HA-CDI cases during the COVID-19 pandemic[18].
Boccolini et al[19] reported that CDI rates in an intensive care
unit (ICU) in an Italian hospital climbed from 0.0% to 3.2%
between March-April 2019 and March-April 2020,whereas
Lewandowski et al[18] have noticed an increase in CDI rates in
a Warsaw hospital from 2.6% in the pre-pandemic era to 10.9%
during the COVID pandemic.

Despite a straightforward WHO recommendation against the
use of broad-spectrum empirical antibiotics in COVID-19
patients, there had been excessive use of antimicrobial drugs in
these patients, particularly in those with asymptomatic or mild-
to-moderate disease[21]. The majority of pulmonary bacterial
super-infections appear to be nosocomial and were linked to
the use of empirical antibiotic therapy[22]. Several studies have
presented data on antibiotic use in patients with COVID-19. It
has been estimated that about 72% of COVID-19 patients were
treated with broad-spectrum antibiotics, mostly respiratory
quinolones, to prevent bacterial co-infections and super-
infections[22]. About 75% of long term care residents receive
at least one course of antibiotics during 6 or more months of
permanence[23]. In addition to being more vulnerable to CDI,
these patients may also be more likely to develop new, aggressive
strains of C. Difficile due to antibiotic misuse, which will lead to
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negative consequences[24].

Our study also revealed that 48.3% of infected patients had
prior antibiotic prescriptions from the hospital or referral links.
Azithromycin usage for respiratory infections was noted as the
second-highest association in patients who had developed C.
Difficile infections following prior antibiotic usage. This is in
contrast to another study which revealed that azithromycin has
been demonstrated to not have any effect on CDI development
in patients with COVID-19 compared with other antibiotics,
probably due to a lower risk of CDI associated with this
antibiotic[24]. Antibiotics affects the biomass, composition
and function of the gut microbiota and consequently reduce
colonization resistance capacity against opportunistic pathogens
such as C. Difficile, and subsequently develop CDI Furthermore,
the promiscuous use of antibiotics alters the overall diversity and
makeup of the gut microbiota and throws off the delicate balance
of microbes. Antibiotic-induced disruption of the gut microbiota
is a risk factor for CDI[25-26].

It is crucial to keep in mind that the COVID-19 pandemic
could make CDI diagnosis more difficult. In fact, patients with
COVID-19 may not have a clinical suspicion for CDI because
SARS-CoV-2 commonly induces gastrointestinal symptoms
such nausea, vomiting, and diarrhoea[27-28]. Moreover, due
to concerns about the presence of SARS-CoV-2 in feces[29],
stool tests may have been discouraged during the pandemic
to avoid nurse contact with faeces during collection, which
led to an underreporting of CDI. Regarding this, delays in
CDI diagnosis have been noted while COVID-19 patients
were hospitalised[30-31]. A recent study conducted in nine
hospitals in Massachusetts reports that about 40% of patients
with COVID-19 have experienced diarrhea after admission and
that two of these patients, critically ill, died prior to receiving a
correct therapy for CDI[31].

The study’s strength lies in its non-interventional retrospective
design, which makes it less prone to biases. The study also adhered
to ethical principles stated in the Declaration of Helsinki and
Good Clinical Practice (ICH-GCP E6(R2)).However, this study
has some limitations. Firstly, it was a single-center study which
may limit the generalizability of the findings to other populations
or settings and the lack of standards for the treatment of CDI in
COVID-19. This highlights the importance of judicious use of
antibiotics for potential secondary bacterial infection in patients
with COVID-19. Further studies are needed to better assess the
impact of infection control procedures reinforcement during
the COVID-19 pandemic on CDI incidence and to clarify the
interplay between COVID-19 and CDI.

4. Conclusion

The study highlights the potential correlation between
community antibiotic usage for respiratory and other infections
during the COVID-19 pandemic and the incidence of C. difficile
infection. It emphasises the need for judicious use of antibiotics,
improved surveillance, and the identification of patients at risk
to prevent C. difficile infection. The findings suggest the need
for more judicious antibiotic prescribing practises and greater

awareness among physicians and the public about the potential
risks associated with rampant antibiotic usage. Such measures
can help reduce the incidence of CDI and other antibiotic-
resistant infections, particularly during a pandemic. It will also
guide antibiotic stewardship programmes to mitigate the risk of
C. difficile infections in the future. Moreover, further research
is needed to explore the long-term impact of COVID-19 on
antibiotic usage patterns and C. difficile infection rates.
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