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Abstract

Global public health is seriously threatened by human campylobacteriosis, which is mostly caused with
the bacteria Campylobacter jejuni and Campylobacter coli. An extensive summary of the disease’s
epidemiology, pathophysiology, clinical presentations, diagnosis, therapy, and preventive measures is
provided in this abstract. Poultry is a key reservoir for campylobacteriosis, one of the most common
foodborne illnesses in the world. Via direct contact with sick animals or by consuming tainted food or
water, the virus can spread. Warmer months see a rise in its incidence, which reflects varying seasons and
environmental factors. When ingested, certain species of Campylobacter invade the gastrointestinal tract
and produce symptoms that can range from a minor case of gastroenteritis to more serious consequences
like Guillain-Barré syndrome. Young children and those with impaired immune systems are especially
susceptible to its crippling consequences. Microbiological culture techniques are the mainstay of
diagnosis, while molecular methods are becoming more and more popular because of their superior
sensitivity and specificity. For proper therapy and to reduce the risk of complications, early identification
is essential. In severe cases, treatment usually consists of supportive care and antibiotics, albeit there are
hurdles due to the growth of antimicrobial resistance. Furthermore, preventive measures include
appropriate food handling procedures, stringent cleanliness standards, and focused vaccination programs
for livestock. Even with improvements in knowledge and treatment, human campylobacteriosis is still a
serious public health issue. Because of its complicated epidemiology and the resilience of the
Campylobacter species, it is imperative to use a variety of strategies to stop its spread. In summary, human
campylobacteriosis poses a persistent risk to public health, requiring constant monitoring, investigation,
and cross-sector cooperation. We can work to lessen its impact on society and protect the welfare of
people everywhere by improving our comprehension of its mechanisms and putting in place efficient
control measures.
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1. Introduction

The most frequent causes of campylobacteriosis are the bacteria Campylobacter jejuni , Campylobacter
coli, which are among the Campylobacter species that cause the disease. These are spiral-shaped, maotile,
microaerophilic, gram-negative bacteria. They have flagella on ends, which helps explain why their
movement resembles a corkscrew or darting. A class of bacteria known as campylobacter species
primarily inhabit the digestive systems of various mammals. Because more and more species are being
linked to diseases in humans and animals, campylobacter species are becoming extremely important.
Campylobacter species are microaerophilic microorganisms that grow best at 42°C. They are also oxidase
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and catalase positive. Infection with Campylobacter is linked to drinking raw milk, undercooked chicken,
and tainted water. Usually, patients get a 5-to 7-day self-limited diarrheal sickness. Patients who are
elderly and immunocompromised are most vulnerable to protracted disease and morbidity. Despite the
availability of efficient treatment and eradication methods in animal reservoirs, there has been a sharp rise
in the number of cases in both developed and developing countries worldwide.

There are two types of Campylobacter species: Lior serotypes and penner serotypes. Approximately 100
Lior serotypes as well as 600 penner serotypes have been identified. Only these thermotolerant
Campylobacter species has been shown to have clinical importance among these Lior serotypes and penner
serotypes.

1. Pathogenic campulobacter specie-

Approximately 400-500 million infections cases worldwide are caused by pathogenic Campylobacter
species annually. Campylobacter jejuni, C. sputorum, C. helveticus, C. lari, C. fetal, C. mucosalis, C. coli,
C. upsaliensis, and C. ureolyticus are among the pathogenic species of Campylobacter that have been
linked to infections in humans.

2. C. Junini

A mobile microaerophilic, zoonotic, thermophilic bacterium called C. jejuni is thought to be the primary
cause of foodborne bacterial gastroenteritis globally. It belongs to the genus Campylobacter and has helical
morphology and polar flagella, which allow it to pass through viscous liquids and the mucus membrane
of the digestive system. The main enteric pathogen with notable differences in pathogenicity patterns
between strains is C. jejuni. More infections than any other pathogenic species of Campylobacter are
caused by C. jejuni, which is also the primary species of Campylobacter that frequently causes diarrhea in
humans.

3. C.coli

Campylobacter coli comprises a single-flagellum, S-shaped, curved cell that is between 0.2 and 0.5
micrometers long. It resembles C. jejuni quite a bit, and both bacteria make people's intestines inflamed
and diarrheal . The second most frequently reported species of Campylobacter that infects humans is C.
coli.

4. C. fetus

Curved-cell, fastidious motile bacteria called C. fetus is mostly responsible for septic abortions in
agricultural animals. Humans can contract an infection from C. fetus by direct contact with animals,
undercooked contaminated meat eating, or ingestion of food or water tainted with animal excrement.

2. Etiology

Campylobacter species, particularly Campylobacter jejuni as well as Campylobacter coli, are the primary
cause of campylobacteriosis, a bacterial infection that is common throughout the world. Investigating the
microbiological traits of these infections, their origins, their modes of transmission, and the elements pro-
moting their growth and virulence are crucial to comprehending the etiology of campylobacteriosis.
2.1 Microbiology

Gram-negative, spiral-shaped bacteria called Campylobacter species are members of the Campylobacter-
aceae family. Because they are microaerophilic, they can flourish in low-oxygen settings like the gastro-
intestinal tracts of humans and animals. The capacity of certain Campylobacter species to pierce and col-
onize the intestinal mucosal surface is attributed to their spiral shape and flagellar movement.
As far as human infections are concerned, the most prevalent species are Campylobacter jejuni as well as
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Campylobacter coli. Adhesins, cytotoxins, which and invasion-associated proteins are just a few of the
virulence factors they possess. These help them connect to intestinal epithelial cells, invade host tissues,
and elude the immune system.

2.2 Origins of Contamination

Numerous species of Campylobacter can be found in the environment; their reservoirs include water, soil,
vegetation, and both domestic as well as wild animals as well as birds. Chickens, the turkeys, and ducks
in particular are thought to be important sources of Campylobacter species because of their high intestinal
tract colonization rates. Other animals that produce food, such sheep, pigs, and cattle, may also host
asymptomatic strains of Campylobacter.

Raw vegetables, unpasteurized milk, and undercooked poultry are among the contaminated food items
that are frequently used to spread Campylobacter illnesses to humans. Inadequate food hygiene procedures
and cross-contamination during the preparation of food both contribute to the pathogen's proliferation.
Apart from the consumption of contaminated food, contact with contaminated animals or their excrement,
drinking tainted water from contaminated sources, including person-to-person transmission.

2.3 Routes of Transmission

Ingestion of contaminating food or water is the main way that humans contract Campylobacter species.
Meat and eggs from poultry, as well as other undercooked or uncooked poultry products, are common
sources of infection in cases of foodborne transmission. In the kitchen and food processing facilities, Cam-
pylobacter contamination can be introduced and spread by improper food handling, insufficient cooking
temperature, and contamination during food preparation.

The ingestion of untreated water tainted with animal excrement harboring Campylobacter species can lead
to the waterborne spread of campylobacteriosis. If a water source is contaminated, recreational water ac-
tivities including swimming in polluted lakes or ponds may also put you at risk for infection. Direct contact
with diseased animals raises the risk of Campylobacter transmission, especially when involved in veteri-
nary or agricultural operations. People who visit zoos, animals farms, or home chicken keepers may come
into contact with settings polluted with Campylobacter, which can cause diseases through animal or ex-
crement contact.
Although less frequent, transmission from person to person of campylobacteriosis can happen in places
like homes, daycare centers, and hospitals where poor cleanliness standards exist. Containing hands, the
surfaces, or objects are examples of fecal-oral transmission channels that can aid in the infection's spread
among close contacts.

3. Epidemiology

Infections with campylobacter are more prevalent in the summer in certain regions, but they are primarily
occasional in wealthy nations. Because of the COVID-19 pandemic, the rate of campylobacteriosis has
dropped in the majority of countries. The reported death rate of campylobacteriosis in the EU/EEA in 2021
was 0.03%, remaining consistent from the five years prior. Hospitalizations accounted for 23.9% of cases
in 2021, while travel inside the EU was a contributing factor in 65.7% of cases involving travel.
The age group of between the ages of 15 and 29 old and infants below 1 year old are the most commonly
infected with campylobacter. According to one study, males are less likely than females to have Campyl-
obacter infection, and diarrheal stools are more common than non-diarrheal stools. Additionally, the in-
fection becomes more common as the kid grows, peaking around months 9 and 11.

The disease's widespread occurrence indicates how adaptable Campylobacter is to a variety of habitats. It
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is becoming more and more common for people and animals to travel internationally, making it difficult
to stop the spread of Campylobacter. The CDC has worked to inform the public about disease prevention
for visitors to nations where there is a high risk of coming into into contact with contaminated sources as
well as illness signs and symptoms. Hand hygiene, segregating meat that is raw from other meals when
cooking, fully cooking food, staying away from raw dairy, and using untreated water are some of these
measures.

4. Pathophysiology

Gram-negative, microaerophilic bacteria such as C. jejuni and Campylobacter coli are the main culprits
behind the gastrointestinal illness known as campylobacteriosis. Examining the complex interactions
between host immune responses, mucosal integrity, and bacterial virulence factors is necessary to
comprehend the pathophysiology of campylobacteriosis. The pathophysiological mechanisms of
Campylobacter infection, including bacterial adhesion, invasion, toxin generation, host inflammatory
reactions, and clinical symptoms, are thoroughly examined in this essay.

4.1 The Adherence and Invasion of Bacteria

Many bacterial adhesives and surface features help campylobacter species adhere to and colonize the
intestinal epithelium, which is how infection begins. Bacterial adhesion to host cells is facilitated by
adhesins like FIpA (fibronectin-like peptide A) and CadF (Campylobacter adhesin with fibronectin),
which promote binding to parts of the extracellular matrix like fibronectin and laminin.

After adhering, Campylobacter penetrates epithelial cells by a variety of processes, which aids in the
transfer of germs over the intestinal barrier. By means of endocytosis mediated by receptors or membrane
ruffling, the production of invasion-associated protein molecules, like Cia proteins (This bacteria invasion
antigen), facilitates the internalization of bacteria into host cells. Upon entering an epithelial cell,
Campylobacter creates an intracellular niche for survival and replication while dodging the host immune
system.

4.2 Toxin Generation

Numerous virulence factors, such as toxins and cytotoxins, are produced by Campylobacter species and
aid in tissue damage and disease. The cdt gene cluster encodes a cytolethal distending toxins (CDT), which
causes apoptosis, DNA damage, and cell cycle arrest in host cells as a result of its genotoxic actions.
Intestinal epithelial integrity is compromised by CDT-mediated cytotoxicity, which encourages bacterial
invasion and spread.

Other toxins, such as cytolethal extending toxins B (CdtB), which stimulates the production of pro-
inflammatory cytokines, breaks tight junctions, and affects barrier function, may also be produced by
Campylobacter strains. The clinical signs of campylobacteriosis, such as fever, diarrhea, and abdominal
pain, are exacerbated by these toxins, which also cause epithelial damage and mucosal inflammation.
4.3 Host Defense Mechanisms

The etiology of campylobacteriosis is largely influenced by the host immune system, which coordinates
both adaptive and innate immune responses in order to limit bacterial invasion and eradicate the infection.
Innate immune cells, which include dendritic cells, macrophages, and epithelial cells, release pro-
inflammatory cytokines like interleukin-8 (IL-8), the alpha form of tumor necrosis factor (TNF-a), and
interleukin- beta (IL-1PB) when they recognize Campylobacter antigens.

By attracting neutrophils along with other immune-regulating cells to the infection site, these cytokines
aid in tissue healing, phagocytosis, and bacterial removal. Dysregulated immune responses, on the other
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hand, can result in tissue damage, excessive inflammation, and clinical consequences such reactive
arthritis, inflammatory diarrhea, including Guillain-Barré syndrome (GBS).

During adaptive immunity, T and B lymphocytes that are specific to Campylobacter elicit antigen-specific
responses, producing memory cells and antibodies that provide protection against reinfection. Th17 cells
are essential for regulating mucosal immunity and preserving intestinal homeostasis because they secrete
the interleukin-17 (IL-17) or interleukin-22 (1L-22), which support the integrity of the epithelium barrier
and the release of antimicrobial peptides.

5. Diagnosis

Global public health is greatly concerned about campylobacteriosis, which is mostly caused by the
microorganisms named Campylobacter jejuni and Campylobacter coli. For the purpose of putting control
measures in place, starting the right therapy, and stopping the infection from spreading, a prompt and
precise diagnosis is essential. This paper offers a thorough analysis of the many diagnostic techniques and
strategies—such as laboratory procedures, clinical assessment, differential diagnosis, and developing
technologies—that are employed in the identification of Campylobacter infections.
5.1 Medical Assessment

From minor gastrointestinal symptoms to serious systemic consequences, campylobacteriosis can present
with a wide range of clinical presentations. Frequent signs and symptoms include fever, nausea, vomiting,
diarrhea (sometimes bloody), cramping in the abdomen, and lethargy. Severe cases may result in
consequences such reactive arthritis, electrolyte imbalance, and dehydration, especially in susceptible
groups like young children.

In order to do a clinical evaluation on a patient who may have campylobacteriosis, a thorough medical
history including past travel, dietary preferences, animal exposure, and symptom start must be obtained.
A physical exam may reveal fever, pain in the abdomen, and symptoms of dehydration. However, clinical
diagnosis is difficult due to the generic character of signs and overlap with various gastrointestinal
infections, which emphasizes the significance of laboratory confirmation.

5.2 Diagnosis in Lab

Confirming a diagnosis for campylobacteriosis and determining the causal agent primarily depend on
laboratory testing. There are numerous techniques in microbiology, molecular biology, and immunology
that can be used to identify different kinds of Campylobacter in clinical materials such as blood, feces,
and rectal swabs.

Stool Culture: The most reliable method for identifying Campylobacter infections is still conventional
culture. Stool samples are placed onto selective medium, like Campylobacter blood-free selection agar
(CCDA), and then left to incubate for 48-72 hours at 42°C in a microaerophilic environment. Small,
transparent, grayish and white colonies with a distinctive "darting™ or spreading development pattern are
the outward appearance of campylobacter colonies. Typically, biochemical assays such oxidase and
catalase responses, gram staining, as hippurate hydrolysis are used to confirm the species of
Campylobacter.

Molecular Methods: The rapid, sensitive, and precise detection of Campylobacter Genome in clinical
specimens is made possible by PCR (polymerase chain reaction) techniques. Target genes are amplified
and found using particular primers and fluorescent probes, such as the hipO gene, 23S rRNA, and 16S
rRNA. Multiplexing real-time PCR (qPCR) technologies allows for the simultaneous detection of
numerous diseases and allows for the quantitative measurement of bacterial load. In surveillance studies,
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outbreak investigations, and situations when culture-based techniques produce unfavorable results, PCR
assays are especially helpful.

Commercially available enzyme immunoassays (EIAs) identify Campylobacter antigens in stool
specimens, which include Campylobacter-alike organism (CLOs) or Campylobacter-specific proteins.
These tests can be carried out in medical labs without the need for specialist equipment and have quick
turnaround times. They are less popular than PCR or culture techniques, and their specificity and
sensitivity might change based on the target antigen and test design.

Testing using Serology: Serological assays can help with epidemiological research and retrospective
diagnosis by measuring antibodies (IgM, 1gG) produced in reaction to a Campylobacter infection.
However, because of delayed antibody generation and a cross-reaction with other infections, serological
testing is not as useful in acute cases.

6. Treatment

Diarrhea, pain in the abdomen, fever, and sometimes vomiting are the symptoms of a self-limited
gastrointestinal infection called campylobacteriosis, which is mostly caused by the bacteria
Campylobacter jejuni as well as Campylobacter coli. While the majority of instances end on their own
without the need for special care, some patient demographics and extreme presentations may call for
medical attention. The fundamentals of treating and managing campylobacteriosis are examined in this
essay. These include medical treatment, supportive measures, antibiotic therapy, preventing issues, and
public health initiatives.

6.1 Clinical Assessment and ldentification

A comprehensive clinical evaluation that includes the individual's medical history, signs, and
epidemiological risk factors is the first step in the diagnosis of campylobacteriosis. Clinical signs include
fever, lethargy, cramping in the abdomen, runny or bloody diarrhea, and rarely nausea or vomiting. It is
important to inquire about recent travel, contaminated water or food consumption, exposure at work, and
interactions with sick people.

Microbiological examination of stool specimens is used to confirm campylobacteriosis in a laboratory
setting. While molecular diagnostic techniques like PCR (polymerase chain reaction) and immunoassays
using enzymes (EIA) provide quick and sensitive alternatives, stool culture is still the most reliable
approach for identifying Campylobacter species, especially in outbreak situations or cases that need to be
diagnosed right once.

6.2 Antimicrobial Treatment

Antimicrobial therapy is not recommended in the majority of instances with uncomplicated
campylobacteriosis because of the infection's self-limiting nature and worries about the emergence of
antibiotic resistance. Antimicrobial medicines, however, might be administered in severe or protracted
instances, those with compromised immunity, or individuals at risk of consequences in order to speed up
symptom resolution and stop the infection from spreading systemically. Antibiotic susceptibility patterns,
patient-specific characteristics, local guidelines, and the severity of the illness all play a role in the
selection of an antibiotic medication. Azithromycin, ciprofloxacin, and tetracyclines, such as doxycycline,
are examples of regularly used antibiotics that are active against Campylobacter species.

Because of its effectiveness, safety record, and easy-to-follow dosage schedule, azithromycin is frequently
chosen as first-line treatment, especially for children and expectant mothers. Ciprofloxacin should only be
used in patients who cannot tolerate azithromycin or in situations where resistance to macrolide is
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suspected. Tetracyclines are less frequently utilized because of worries about resistance and side effects,
but they can be regarded as alternative agents. In patients with severe instances or extraintestinal
consequences such meningitis, invasive infections, or bacteremia, antimicrobial treatment should be
started very away. Treatment usually lasts three to seven days, while longer courses can be required for
those with chronic symptoms or those who are immunocompromised.

7. Strategies for public health

Comprehensive public health policies that target various phases of the chain of production and
consumption of food are necessary to prevent and control campylobacteriosis. In order to detect and reduce
the sources of contamination, regulatory agencies are essential in carrying out surveillance operations,
enforcing  food  safety  regulations, and carrying out outbreak  investigations.
The goal of pre-harvest biosecurity policies, livestock vaccinations, and antimicrobial management is to
lower the colonization of Campylobacter in food animals. In order to prevent transmission of foodborne
illnesses in food manufacturing and preparation, it is crucial to follow appropriate hygiene procedures,
thoroughly  cook chicken items, pasteurize milk, and avoid cross-contamination.
Public education efforts that stress the value of good food handling, hand cleanliness, and drinking safe
water can increase consumer awareness and encourage behavior change. Working together, healthcare
professionals, public health organizations, food manufacturers, regulators, and consumers can effectively
tackle the complex issues surrounding campylobacteriosis and protect public health.
In summary, a multidisciplinary strategy involving clinical care, supporting measures, antibiotic therapy,
complication prevention, and public health efforts is required for the management and treatment of
campylobacteriosis. Healthcare professionals, public health officials, and legislators can lessen the impact
of campylobacteriosis and advance the health and well-being of afflicted individuals and communities by
putting evidence-based interventions into practice at different levels.
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