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Abstract

The recent decades have witnessed the emergence and re-emergence of foodborne pathogens that cause significant morbidity
and mortality worldwide. Clostridium difficile is an anaerobic, spore-forming pathogen that is a common cause of hospital and
antimicrobial-associated diarrhea. Clostridium difficile has been isolated from food animals, vegetables, and retail meat that it might
be a zoonotic and foodborne pathogen. Zoonotic transmission of Clostridium difficile has occurred after direct or indirect contact
with contaminated animal feces. Understanding how the bacterium enters foods and humans are important for developing science-
based prevention strategies. The presence of asymptomatic animals that bring and shed bacterium into the environment, infecting
individuals or communities directly or through the food chain, is a major public health concern. The most common symptom of
Clostridium difficile infections is diarrhea, which is not visibly bleeding and may be soft or watery. In addition, hypoalbuminemia,
and sometimes fulminating colitis are some of the other symptoms exhibited by the patient. Since nucleic acid tests have a lower
specificity, some clinicians agree that toxin enzyme immunoassays are better predictors of disease. The use of toxin gene cycle
thresholds to predict the existence and absence of toxins has recently piqued interest. A variety of novel Clostridium difficile infections
therapies are in different growth stages, including an antibiotic ridinilazole and RBX2660, and a vaccine is all in phase 3 trials. Certain
measures like hand hygiene, isolation precautions, environmental sanitation, and limited use of broad-spectrum antibiotics may help
in the prevention and control of infection due to Clostridium difficile.
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Introduction

For public health agencies and organizations, the emergence
and re-emergence of foodborne pathogens is a constant concern
[1]. Changes in the behavior of microorganisms and consumers,
changes in agricultural practices, and climate changes are con-
tributing to the emergence of foodborne pathogens. After acquir-
ing new virulence factors, foodborne pathogens can re-emerge as
more dangerous. Previously established foodborne pathogens will
re-emerge as more virulent pathogens after gaining new virulence

factors, such as antibiotic resistance determinants [2].

Clostridium difficile is an anaerobic, spore forming pathogen

that is a common cause of hospital and antimicrobial associated

diarrhea. In humans and animals, Clostridium difficile is an
important gastrointestinal pathogen [3]. Recent studies have dem-
onstrated the isolation of Clostridium difficile from foods mostly in
the developed country and meat products intended for consump-
tion by pets [4].

Clostridium difficile infection in humans has not been proven
to be transmitted directly from animals, food, or the environment.
Several studies have found Clostridium difficile in a variety of foods,
including meat, raw milk, vegetables, and seafood, supporting the
theory that spore-contaminated foods could be contributing to
Clostridium difficile exposure and transmission [5]. The presence
of Clostridium difficile in animals and common PCR ribotypes be-

tween humans and animals help zoonotic transmission [6].
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The presence of asymptomatic animals that bring and shed the
bacterium into the environment, infecting individuals or commu-
nities directly or through the food chain, is a major public health
concern [7]. Clostridium difficulties the pathogen that causes the
most healthcare-associated infections in the US, with an estimat-
ed 500,000 infections and 29,000 deaths each year [8]. The most
common symptom of CDI is diarrhea, which is not visibly bleeding
and may be soft or watery. Fever, leukocytosis, stomach pain, ileus,
hypoalbuminemia and sometimes fulminant colitis are some of the

other symptoms exhibited by the patient [9].

Clostridium difficile testing is usually done using an enzyme
immunoassay procedure in most laboratories [10]. A variety of
novel CDI therapies are in different growth stages. The antibiotic
ridinilazole, the microbiome products SER-109 and RBX2660, and
a vaccine are all in phase 3 trials currently. Probiotics, especially
Saccharomyces boulardii and more recently, fecal microbiota trans-
plantation, have emerged as effective forms of prevention and
therapy. Understanding how Clostridium difficile enters foods and
humans are important for developing science-based prevention
strategies [11]. The present communication delineates the emerg-
ing role of Clostridium difficile as an emerging foodborne pathogen

of public health concern.

Clostridium difficile in food-producing animals

Clostridium difficile produces resistant spores that allow long-
term survival and dispersal in the health-care system and the wid-
er environment [12]. According to molecular characterization and
epidemiological research, the zoonotic risk for Clostridium difficile
associated with dogs and cats in the population is minimal. Recent
reports of Clostridium difficile colonization and infection in dogs
suggest that Clostridium difficile may be a pathogen that affects
small pets [13].

Clostridium difficile has been widely described both in diarrheic
and healthy pigs. In the early 1980s, Clostridium difficile was dis-
covered in cattle as an intestinal contaminant. Clostridium difficile
in ruminants had not been well studied until recently. Further-
more, the most common manifestation of cattle CDI is pre-wean-
ing neonatal calf enteritis with a high mortality rate [7]. In poultry,
necrotizing enteritis, acute onset diarrhea and rapid progression
to death are the clinical manifestations of CDI infection. Infected
birds typically die within three days of showing symptoms. The
mortality rates of CDI-infected poultry are usually very high [14].
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The bacterium’s invasion of healthy sheep and goats promotes
animal-to-animal transmission as well as zoonotic transmission.
Sheep and goats have primarily been identified as asymptomatic
carriers of Clostridium difficile and infection appears to decrease
with age in sheep and goats [7].

Diagnosis and treatment of Clostridium difficile infections

Clostridium difficile-associated disease (CDAD) is diagnosed in
the laboratory using fecal specimens for culture and toxin detec-
tion. Culture is carried out on a selective media that is commer-
cially available. When viewed under a dissecting microscope, the
morphology of Clostridium difficile colonies is typical. Gas-liquid
chromatography is the best method for obtaining definitive identi-
fication [2]. Nucleic acid tests are the method of choice in approxi-
mately 50% of laboratories in the United States, and they are the
most sensitive and least complex methods for detecting Clostridium
difficile in the stool. Since nucleic acid tests have a lower specific-
ity, some clinicians agree that toxin enzyme immunoassays [15],
despite their poor performance in some patient populations, are

better predictors of disease [10].

The cell cytotoxicity neutralization assay (CCNA), toxigenic
culture (TC), toxin AB enzyme immunoassay (toxin AB EIA), glu-
tamate dehydrogenase (GDH) assay and nucleic acid amplification
tests are currently available for diagnosing Clostridium difficile in-
fections [16]. Over diagnosis of Clostridium difficile infection (CDI)
occurs when nucleic acid amplification tests (NAATS) are used to
diagnose the infection. To enhance the clinical specificity of NAATSs,
the use of toxin gene cycle thresholds (CTs) to predict the existence

and absence of toxins have recently piqued interest [17].

Prevention and Control

It is extremely difficult to eradicate Clostridium difficile spores
from the farrowing environment because they are resistant to most
disinfectants, heat, and ultraviolet light. As a result, veterinarians
who are dealing with neonatal infections should keep this in mind
[18]. It is important to use limited antibiotics, strict enteric mea-
sures while caring for diarrhea patients, and thorough cleaning of
clinical areas for the prevention of the disease. Generally, hand hy-
giene, isolation precautions, environmental sanitation, and limited
use of broad-spectrum antibiotics are all strategies for preventing

and controlling Clostridium difficile infection [12].
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Conclusions and Recommendations

Clostridium difficile has remained a major source of concern in
hospitals and a major research subject around the world. Animals
and humans may be colonized with similar Clostridium difficile
clones or strains that cluster in the same lineage. Clostridium dif-
ficile be classified as a zoonotic pathogen, with the possibility of
interspecies transmission and the presence of a common contami-
nation source with animals serving as a reservoir for humans. The
epidemiology of Clostridium difficile infection is changing, with a
rise in disease incidence and severity, the emergence of a new out-
break strain, and an apparent increase in infections among com-
munity residents. There are several unanswered questions regard-
ing Clostridium difficile epidemiology, so it is important to keep
an eye on ongoing studies to see whether it poses a danger as a
foodborne pathogen. Based on the above conclusion the following

recommendations are forwarded:

e  Good hand hygiene before entering a patient’s room and after
caring for a patient with CDI by washing hands with soap and

water.

e  One Health approaches that focus on collaborative efforts be-
tween human and animal health professionals will contrib-
ute significantly to zoonotic infectious disease management

and reducing the environmental risks of Clostridium difficile.
e  Public education on the zoonotic disease can be useful to de-

crease the effects and risks.

e  Further studies should be conducted on the role of risk fac-
tors in the emergence and re-emergence of this emerging
foodborne zoonotic pathogen.
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