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Abstract: Campylobacter is a constant concern in ensuring food safety, as it is one of the most
common pathogens in food. The main source of Campylobacter species in food is poultry meat,
and the primary production of this meat is a critical point where measures need to be taken to
reduce its presence in the food chain. Therefore, poultry slaughterhouses are recognized as pla-
ces where it is necessary to implement measures to control and reduce the number of Campylo-
bacter spp. Food business operators are obliged to ensure greater hygiene on the slaughter line,
through the inspection of equipment for each step of slaughter and the application of regular
cleaning protocols. Continuous monitoring of the presence and abundance of Campylobacter
spp. on the slaughter line provides data on the validity of hygiene control measures in the sla-
ughterhouse, as well as the data needed to assess the microbiological risk in poultry meat. Mo-
nitoring the presence of Campylobacter spp. in poultry slaughterhouses is a basic activity that is
necessary for taking measures to reduce contamination, improve microbiological safety in poul-
try processing and thus improve the food safety system as a whole. This review aims to highlight
the importance of investigating the prevalence of Campylobacter spp. in poultry slaughter-
houses, but also the importance of applying measures to prevent and control this pathogen both
on farms and in slaughterhouses. These measures are necessary to minimize the presence and
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transmission of Campylobacter in poultry, thereby reducing the risk of foodborne diseases.

Introduction

Campylobacter species is a commensal, enteric bacteria that ca-
uses campylobacteriosis, the most commonly reported food-
borne zoonosis in the European Union (EU)/European Economic
Area (EEA) region since 2005 (1). As zoonotic infection that is
the leading intestinal infection in humans worldwide (2),
campylobacteriosis represents a serious public health problem.
Poultry meat, especially raw, undercooked and recontaminated
poultry meat or meat products, is the most common source of
Campylobacter spp. in food (3). Although a microaerophilic bac-
terium, Campylobacter also manages to survive in aerobic con-
ditions. (4). Surviving the presence of oxygen, as well as other
stresses, such as osmotic stress and high temperature, Campyl-
obacter spp. remains widespread throughout the poultry pro-
duction chain, all the way to fresh meat at retail (5). Its presence
in the human intestine is a consequence of consuming
contaminated food, such as, undercooked poultry, but also
unpasteurized dairy products and/or contaminated water.
Therefore, controlling the presence and elimination of

Campylobacter species from agroecosystems is an important
task of the food safety system (6).

Broilers are the dominant poultry for food production and most
food safety research is conducted on them. Starting with farm
animals, then through the entire agri-food system, this
pathogen travels to the final consumer, mainly thanks to poor
hygienic production practices. National competent authorities,
respecting European regulations, seek to establish monitoring
plans on the slaughter line, since the highest prevalence of
Campylobacter spp. is found in poultry carcasses (7, 8).
Although animals are usually infected with Campylobacter
species at the farm level, the slaughter process is considered an
important factor in re- and cross-contamination (5). During
2008, a basic survey was conducted at the EU level (9), covering
26 member states, in broiler slaughterhouses to determine the
prevalence of Campylobacter spp. in broiler carcasses. The
prevalence of Campylobacter spp. on broiler carcasses in
individual Member States ranged from 4.9% to 100% (9). In
addition to whether Campylobacter spp. is present on broilers
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during slaughter, it is also important in what number it is
present per gram of neck skin or per cm? of broiler carcass.
Handling of contaminated poultry in the process of its
processing and food production is the main route of
Campylobacter infection (10). The high prevalence of these
bacteria on broiler carcasses poses a risk to public health.
Therefore, studies to identify Campylobacter spp. and
determine its abundance on broiler carcasses, but also on the
skin in the neck area, which has been identified as a critical point
in Campylobacter contamination, are important for assessing
the risk of infection for consumers (11). Numerous measures
have been prescribed for the control and prevention of CampyI-
obacter spp. in poultry, starting at the farm level, then in the
slaughterhouse and in the poultry processing sector. However,
despite their use, Campylobacter remains a constant threat to
food safety.

Source and prevalence of Campylobacter spp.
in poultry meat

Campylobacter spp. has been reported in both domestic and
wild birds, especially commercial poultry (13). High population
density is cited as one of the reasons for its widespread pre-
sence on poultry farms (14). In addition to this, there are various
other factors that contribute to the widespread distribution of
Campylobacter spp. in commercial poultry farms, such as the
type of farming, housing systems and farm biosecurity stan-
dards (15). This bacterium is most commonly transmitted hori-
zontally within the flock. Numerous epidemiological studies on
the origin of Campylobacter in poultry have cited possible sour-
ces such as: insects (16), rodents (17), wild birds (18), other live-
stock farms and residual Campylobacter spp. populations from
previous flocks (19). In addition, the environment of poultry
farms, such as soil, water sources, dust, surfaces and air, is very
often a source of this pathogen (20, 21). Poor biosecurity and
hygiene standards in the poultry house are the most common
reasons for the presence of Campylobacter species in poultry
(22). Bailey et al. report a possible increased risk of contamina-
tion of poultry on the farm due to poor disinfection of drinking
water and lack of adequate pest control treatments on poultry
farms (23). Some other on-farm risk factors include waste reuse
practices, time of year, general conditions on broiler farms, and
age of broilers (24, 25). Due to the presence of numerous on-
farm sources of Campylobacter spp. and the numerous risks of
contamination, preharvest Campylobacter spp. control research
has mainly focused on management practices (biosecurity and
hygiene measures) and nutritional strategies that either prevent
bacterial colonization or reduce their concentration in the gut of
broilers (26). However, despite the implementation of such stra-
tegies, broilers from colonized flocks enter the slaughter process
with high levels of Campylobacter bacteria on their feathers,
most often due to contact with dirt and feces in the poultry ho-
use, as well as re-contamination during transport (27). There are
numerous steps that each broiler carcass goes through in the
slaughterhouse, and the most important processing steps for re-
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/cross-contamination of carcasses are plucking and evisceration
(28). These steps are supplemented by scalding and plucking,
practices known to increase the spread of foodborne pathogens
(29). Scalding involves immersing the carcasses in hot water to
open the feather follicles and allow for easy removal of the feat-
hers during the harvesting process. The plucking phase occurs
before the evisceration phase and involves the removal of the
feathers and the upper layer of integument (30). Although it wo-
uld be expected that Campylobacter spp. numbers would dec-
rease after scalding, this process has not been proven to have
any effect on reducing its abundance on broiler carcasses (31).
Possible reasons for this include the fact that Campylobacter
spp. are particularly well adapted to living on the skin of broilers,
where they can form organic biofilms, and the fact that the tem-
perature in the subcutaneous tissue is often 3°C to 4°C lower
than the scalding temperature (32). Regarding the evisceration
process, it is a step in which cross-contamination with Campylo-
bacter spp. can significantly increase due to disruption of inter-
nal organs and stomach contents (33). Situations such as the
spread of contamination from work equipment, from the envi-
ronment, from the contents of injured internal organs are just
some of the sources of contamination in this area of poultry car-
cass processing. Defecation also occurs in parallel with this step,
which, if inadequately carried out, results in a high risk of con-
tamination of broiler carcasses and slaughter equipment (34).
Scientific evidence on the impact of these slaughterhouse pro-
cesses on Campylobacter spp. abundance on carcasses is in-
consistent. While some have observed an increase in the
number of this pathogen during and after these steps (35), other
authors have reported a decrease (19) or a complete absence of
difference in the number of Campylobacter bacteria after
evisceration (36, 37). In processing plants, different systems are
used for cooling carcasses. One of the frequently used systems
is cold water. Meat immersed in cold water has a significantly
lower number of Campylobacter spp. than meat cooled in air
(38). A study conducted in 20 US processing plants showed that
the use of chlorine in the chilling tank significantly reduced the
amount of Campylobacter, but did not completely eliminate the
bacteria (39), making this carcass processing step a source of
cross-contamination (40). It should be noted that chlorine-ba-
sed rinses and similar antimicrobial agents are not approved for
use on poultry carcasses in the European Union under Regula-
tion (EC) No. 853/2004. Most other European countries, especi-
ally CEFTA countries, prohibit the use of these agents on poultry
carcasses, while this is not the case in certain non-EU countries,
such as the United States. In facilities that use cold air to chill
carcasses, it has been shown to have either no microbiological
effects (40) or only minor effects (23) on Campylobacter levels.
Close contact between carcasses and equipment also contribu-
tes to the spread of contamination, as it results in the accumu-
lation of tissue fragments containing Campylobacter spp., which
in turn contaminate subsequent carcasses (29). Furthermore,
the risk of cross-contamination increases when carcasses are
handled during processing and storage (41). Slaughterhouse
workers and the equipment they use are a constant source of
Campylobacter spp. contamination in slaughterhouses (42, 31).



Aerosols and droplets generated by excessive washing during
the hanging, scalding, and evisceration stages of slaughter can
also contribute to the spread of the disease (43).

Prevention and control of Campylobacter spp.
in poultry chain

The ability of Campylobacter spp. to colonize avian species (e.g.,
chickens, turkeys, starlings, quail, crows, and ducks) and dome-
stic livestock (e.g., pigs, sheep, cattle, and goats) contributes to
its spread among different animal species (44). Although dome-
stic mammals and environmental contamination can be sources
of infection, the main source of Campylobacter infection in hu-
mans is poultry products contaminated with this microbe (45).
Campylobacter jejuni and Campylobacter coli are the most com-
monly isolated species in cases of human campylobacteriosis
(46). Chicken has been identified as the main source of this food-
borne pathogen, with the slaughter process as the step that con-
tributes most to the contamination of chicken carcasses. In par-
ticular, the contamination of chicken carcasses with intestinal
contents of Campylobacter-infected chickens during processing
in slaughterhouses is the riskiest step in the entire process (47).
Therefore, general disease control strategies have been introdu-
ced that include pre-harvest and post-harvest intervention con-
trol points. Pre-harvest control points include (I) implementa-
tion of biosecurity measures to reduce exposure to Campylo-
bacter spp. from the environment, (ll) vaccination of poultry,
and (1) use of alternative antibiotic products to reduce or elimi-
nate infection in chickens, such as: prebiotics, probiotics, essen-
tial oils, bacteriophages, etc. Post-harvest control points include
() implementation of carcass sanitation methods in slaughter-
houses, (Il) the use of permitted methods for decontamination
of carcasses, and (lll) implementation of eggshell sanitation
methods (47). Implementation of all these strategies and other
control measures is necessary to reduce the burden of Campylo-
bacter spp. on chicken carcasses, and thus the risk of its trans-
mission from poultry products to humans.

On-farm biosecurity measures are part of pre-harvest measures
and include, among others: (a) providing sufficient space for
chickens on farms to reduce contact between them and thus
possible horizontal transmission of Campylobacter spp.; (b) con-
tinuous sanitation of the environment on and around the farm
to reduce the presence or elimination of Campylobacter spp. on
farms; (c) strict control and application of biosecurity measures
when it comes to human activities on the farm by eliminating or
minimizing the transmission of Campylobacter spp. from the
external environment via contaminated clothing, leather and
boots of farm workers (46).

In addition to the application of biosecurity measures on farms,
vaccination is one of the strategies applied to reduce the pre-
sence of Campylobacter spp. with poultry on farms. The pre-
sence of maternal antibodies in chicks up to 14 days old
supports the application of this measure (48). But after this pe-

riod of passive immunity, chickens become susceptible to infec-
tion, especially in cases where Campylobacter spp. is present in
older flocks and the environment. Post-infection immune re-
sponses do not appear to limit Campylobacter spp. colonization
until the age of broiler slaughter (46). Numerous techniques
have been used in the development of effective vaccines, such
as: whole cell or subunit vaccination, microorganism-vectored
vaccines, and nanoparticle vaccines. However, despite attempts
over the past decades to develop a successful vaccine against
Campylobacter spp. in broilers, successful commercial vaccines
are currently not available (49).

Another strategy implemented with the intention of reducing
Campylobacter spp. colonization in broilers and ultimately redu-
cing its presence on broiler carcasses is the use of feed additives.
Given the efforts to minimize the use of antibiotics as growth
promoters in poultry production, alternative strategies are
being used to compensate for their effects. Therefore, prebio-
tics, probiotics, essential oils, bacteriophages and other alterna-
tive antibiotic products are added to poultry feed (46). Despite
studies showing a small effect of prebiotics in reducing Campylo-
bacter spp. in the gastrointestinal tract of poultry (50,51), their
supplementation continues largely due to the knowledge that
these indigestible fibers have a beneficial effect on the gut mic-
robiota. The use of probiotics in poultry feed has been shown to
protect farmed poultry from Campylobacter infection (52).
These beneficial microorganisms are used as an antimicrobial al-
ternative to antibiotics in poultry feed. They exert their antimic-
robial effects by competing with microbial pathogens for adhe-
sion and colonization sites and by modulating intestinal immune
responses and microbiome composition (53). In addition, probi-
otic bacteria produce antimicrobial substances, such as bacteri-
ocins, lactic acid, and hydrogen peroxide, which have direct bac-
tericidal activity against enteric pathogens (53,54). Different
Lactobacillus species have been shown to exert immunomodu-
latory and anti-campylobacter effects (52). The presence of dif-
ferent Lactobacillus species in the intestines of poultry results in
inhibition of Campylobacter invasion in cultured intestinal
epithelial cells and a reduction in the expression of C. jejuni vi-
rulence genes. In addition, Lactobacillus species have shown the
potential to enhance the phagocytic activity of chicken
macrophages and modulate their immune responses (52). Al-
though many studies support the role of probiotics in providing
protection against Campylobacter infection, the results of these
studies are largely heterogeneous. It is unclear whether the in-
consistencies in probiotic efficacy are due to strain-specific
effects and/or are related to differences in age and species of
birds, dose and combinations of probiotics, route of administra-
tion, frequency and duration of application, and other environ-
mental and management factors, including housing type and fe-
eding regimen (55). In addition to prebiotics and probiotics, es-
sential oils, organic acids, small molecule inhibitors, short-chain
fatty acids, and bacteriophages are added to poultry feed. These
additives have individual or symbiotic antibiotic effects in the
poultry gut (46).
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In addition to on-farm control measures, sanitation practices
should be implemented in poultry processing facilities to further
reduce Campylobacter levels along the food chain. Research on
the control of Campylobacter spp. in broilers in primary produc-
tion confirms that the proportion of broiler flocks infected with
Campylobacter is directly related to the prevalence of Campylo-
bacter spp. on broiler carcasses (4.9% to 100%) (56). Campylo-
bacter spp. content in the caecum of chickens before slaughter
reaches approximately 8 logio CFU/g, and contamination of chic-
ken feathers with faecal material during transport to the sla-
ughterhouse can also be a significant external source of carcass
contamination during the plucking/feathering process (57).

Given the poor tolerance of Campylobacter spp. to conditions
outside the gastrointestinal tract, increasing the dwell time in
cages between flocks and effective cleaning are suggested as
options to reduce the risk of horizontal exposure (58). Effective
carcass decontamination practices are another step in reducing
the concentration of Campylobacter spp. in poultry meat. Con-
tamination of meat products with intestinal contents is difficult
to prevent during processing in slaughterhouses due to the high
number of Campylobacter spp. in the intestines and the high
percentage of infected broilers (46). Since chicken meat is
recognized as the main cause of the most common foodborne
zoonosis, studies on the presence of Campylobacter in fresh
chicken meat at retail are frequent and numerous. They have
shown that contamination is common, ranging from 59.9% of
chicken meat samples from retail establishments (59). To reduce
the burden of Campylobacter spp. on poultry carcasses, physi-
cal, chemical and biological control measures are taken on pro-
duction lines.

European Food Safety Authority has recommended a series of
control measures as part of the Process Hygiene Criteria (PHC)
for Campylobacter spp. in accordance with Regulation (EU) No
2017/1495 (12). The purpose of the PHC is to ensure, through
their mandatory and regular application, constant control of
Campylobacter spp. on the slaughter line and thus ensure safe
poultry meat (3). The treatment of carcasses at the end of the
processing line is highlighted as significant, since in addition to
the risk of carcass contamination during evisceration, cross-con-
tamination from processing equipment, due to insufficient clea-
ning and disinfection, is considered another source of contami-
nation during the slaughter process. Therefore, the use of pre-
viously proven safe physical and biological methods for carcass
decontamination is considered potentially beneficial for food sa-
fety later at a later stage of the food chain. (46). In order to find
safe and effective disinfectants on the slaughter line, the use of
organic acids and quaternary ammonium compounds was expe-
rimentally tested. (60). Effective and safe agents for treating po-
ultry carcasses to reduce Campylobacter infection are: agents
with 2% lactic acid, then sodium chlorite (1200 mg/L) and triso-
dium phosphate (10-12%; pH 12) (61). The modest efficacy of
these agents was not sufficient to justify their use in the treat-
ment of poultry carcasses in the European Union countries.
Therefore, the use of sodium chlorite and trisodium phosphate
is not approved for use on poultry carcasses at all, and the use

| Slovenian Veterinary Research 2025 | Vol XX No X

of lactic acid is only approved for the decontamination of bovine
carcasses in accordance with Commission Regulation (EU) No.
101/2013. The slaughter phase is also the optimal point in the
production cycle for decontamination using UV light and high
temperatures, which have the potential for very high levels of
efficiency if successfully implemented in slaughterhouses (62).
However, the main disadvantage of these effective decontami-
nation methods is their impact on the sensory properties of the
meat. Freeze-thaw cycles, irradiation and pre-cooked meat are
unfavorable and undesirable qualities for consumers in terms of
sensory properties and overall food perception (63). In addition
to chemical and physical control measures, biological treat-
ments of broiler carcasses using essential oils, bacteriophages,
bacteriocins and probiotics are also being applied. Data on the
effectiveness of these methods in reducing Campylobacter spp.
numbers after harvest are scarce, but based on their effects on
other foodborne pathogens, their potential for controlling
Campylobacter spp. in food is highlighted (64, 65).

Food safety and public health significance

Recognizing slaughterhouses as a risk point for contamination,
many European countries have implemented a surveillance
system for Campylobacter spp. in the broiler meat chain, which
aims to reduce the contamination of broiler carcasses at the sla-
ughter line. However, only a few European countries also take
measures to reduce and control the spread of Campylobacter
spp. in broiler flocks (66). According to the current legislation,
each EU/EEA Member State is responsible for carrying out
Campylobacter spp. surveillance, which includes the collection,
analysis and interpretation of data (67). In addition, surveillance
includes control measures taken to mitigate the negative con-
sequences of the pathogen in the food chain, which help to con-
trol and prevent the transmission of pathogens. The introduc-
tion of mandatory campylobacter surveillance (68, 12) was ba-
sed on the scientific opinion of EFSA which estimated that broi-
ler meat alone accounted for 20—-30% of human campylobacte-
riosis cases. This scientific opinion highlights the fact that these
cases of human campylobacteriosis could be reduced by >50%
or even >90%, if the microbiological criteria in all slaughter
batches tested on neck and breast skin were set at a critical limit
of 1000 or 500 colony-forming units per gram (CFU/g) (3). Man-
datory monitoring of Campylobacter spp. in poultry slaughter-
houses is based on Process Hygiene Criteria (PHC) and includes
guantification of Campylobacter spp. on neck skin samples. Ac-
cording to the established slaughter hygiene criteria, a limit
threshold of acceptable carcass contamination (<1,000 CFU/g)
was set (12). Subjects in the food sector, respecting the obliga-
tion to conduct surveillance tests weekly, assess the success of
the slaughter process. The information obtained over time,
helping to identify trends, variations and problems, provides the
basis for decision-making and corrective action to maintain con-
trol within established limits. The acceptance criteria, valid until
January 1, 2025, stated that the hygiene of the slaughter process



was considered satisfactory if a maximum of 15 out of 50 sam-
ples (30%) did not exceed 1,000 CFU/g of neck skin for Campyl-
obacter spp. As of January 1, 2025, this criterion has been tight-
ened, so that a maximum of 10 out of 50 samples can exceed
the limit value of 1000 CFU/g of Campylobacter (12). The regu-
lations require interventions to effectively manage and reduce
the microbial load on carcasses, ensuring food safety and regu-
latory compliance (68).

Tracking the source of the pathogen and its prevalence in
poultry meat would facilitate better understanding and
development of interventions from management practices and
feeding regimens to further reducing the risk of contamination
before entering the processing plant. The broiler sector has
undergone dramatic changes in recent years, moving from
conventional production to antibiotic-free programs,
implementing biosecurity practices, changing broiler feeding
strategies, and influencing their genetics (26). These and
numerous other strategies (nutritional, vaccines, competitive
inhibition, or biosecurity practices), at the pre- and post-
slaughter level, are applied to reduce the presence of
Campylobacter spp. in food and thus contribute to the
protection of public health and the reduction of treatment
costs. Campylobacter, along with Salmonella, causes the largest
number of foodborne illnesses. Data from the United States
show that their incidence contributes to approximately 70.7% of
foodborne infections, 71.6% of hospitalizations, and 59% of
deaths from foodborne illnesses (69). In the European Union,
campylobacteriosis has been the most commonly reported
food-borne gastrointestinal infection in humans since 2005.
EFSA reports that in 2023 there were 148,181 confirmed cases
of human campylobacteriosis in EU countries, corresponding to
a European Union notification rate of 45.7 cases per 100,000
population (68). The same source states that the overall trend
for Campylobacter human infections did not show a statistically
significant increase or decrease overthe 2019-2023 period. In 5
member states, fresh broiler and turkey meat shows the highest
percentages of contamination, 21.6% and 19.4%, respectively
(68).

Campylobacteriosis is mostly caused by C. jejuni. Most people
infected with campylobacteriosis either show no symptoms or
only moderate symptoms, including diarrhea (which may or may
not be bloody), nausea, fever, and abdominal pain (70). Some of
the more serious complications that can occur due to
Campylobacter infection include: pancreatitis, peritonitis,
bacteremia, reactive arthritis, and Guillain-Barré syndrome (71).
For these cases of complications with long-term consequences
caused by Campylobacter infection, the precise mechanism is
not clear. The estimated incidence of campylobacteriosis in the
United States is 14 cases per 100,000 people (72). The actual
incidence of campylobacteriosis is estimated at 9 million cases
per year in Europe due to the asymptomatic nature of the
disease (25). Campylobacteriosis cases are most common in July
and August, coinciding with the peak season for Campylobacter
isolation from chickens and other poultry in industrialized
countries (73). There is no consensus on the infective dose, but

it has been reported that a dose of 500 C. jejuni cells is sufficient
to cause diarrhea and abdominal pain, and clinical symptoms
can occur with exposure to a dose of 800 to 10° of C. jejuni cells
(25). Control measures in the food production include numerous
activities performed at different stages, and one of them is the
education of producers, resulting in the improvement of
biological security on farms and general purity of agricultural
holdings and processing plants (74). The education of the
population in safe practices for food management and
preparation is also one of the measures in ensuring safe food
and public health. Waganaar et al. have announced that after
the application of the education strategy in Iceland, the number
of cases of campilobacteriosis fell by 72% (75). Bearing in mind
that cases of campilobacteriosis often occur when raw poultry
is improperly handled in home cuisine (76), permanent
population education is desirable.

One Health approach to prevention, treat-
ment and control of campylobacteriosis

In the control and prevention of foodborne diseases, the con-
cept of “One Health” seems to be effective, as there are joint
efforts aimed at improving health between the human health,
animal health and food safety sectors (77). Today, this concept
is implemented in national action plans for the control and pre-
vention of foodborne diseases (78), where surveillance is based
on risk and appropriate control actions. Surveillance and risk-
based control actions can be set according to different levels of
risk in different segments of the population of interest. Thus, for
example, surveillance can be risk-based, with priority given to
segments of the population that are at higher risk of: exposure,
infection, impact, transmission of infection or other consequen-
ces (79). Similarly, control actions can be more effective in mi-
tigating the risk of foodborne diseases in humans if they are tar-
geted at individual levels of production, starting from livestock
farming, agricultural operations and ending with the production
and management of the food product (78).

In the context of public health, increasing attention has been
paid to the ability of campylobacteriosis to cause relapses, as
well as the spread of antimicrobial resistance (80). The increase
in industrial poultry production, as well as the widespread use
of antibiotics in animals during their fattening, but also in hu-
mans, has led to the emergence and spread of a new threat from
antibiotic-resistant Campylobacter species. Campylobacter spp.
can cause severe or systemic infections in immunocompromised
or young/elderly patients. Treatment of such conditions often
requires antibiotic therapy with first-line antibiotics, including
fluoroquinolones and macrolides. Over time, Campylobacter
spp. has acquired resistance to these clinically important antibi-
otics, compromising the effectiveness of antibiotic treatment. To
address the problem of antimicrobial resistance, research and
development of new and alternative measures for the control of
antibiotic-resistant Campylobacter spp. in animal reservoirs and
human hosts have been conducted. Special attention is being
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paid to the development of new alternative approaches to com-
bat this pathogen (81). Therefore, several strategies have been
evaluated to date for the control of Campylobacter infections in
animal reservoirs and in humans, but none of the alternative
approaches have yielded results that are as effective as antibio-
tic therapy (82, 83). For antibiotic therapy in humans, the use of
alternative antibiotics is being considered, as well as the deve-
lopment and use of antibiotic adjuvants that can improve the
usefulness of existing antibiotics. New clinical studies are ne-
eded for these approaches. Regarding vaccines, some of them
have shown good protective effects in experimental animal mo-
dels, but have not been able to produce protective immunity in
human clinical trials (84). Such research results have led to the
conclusion that host specificity plays an important role in immu-
nization with Campylobacter vaccines and will certainly lead to
different approaches for future vaccine development. In ad-
dition to activities within the framework of human health pro-
tection, a significant amount of research has been carried out in
the animal health sector, all with the aim of mitigating Campylo-
bacter spp. colonization in animal reservoirs. This is particularly
true for poultry. In this segment, some approaches, such as the
use of N-glycan-based vaccines, bacterial and phage therapies,
have shown encouraging results (85), while others (e.g. prebio-
tics and probiotics) have achieved limited success because their
effects are modest and highly variable (44, 86). In addition,
when it comes to domestic livestock farming, it is necessary to
take into account economic factors and the cost-effectiveness of
using alternative methods (81). All these issues complicate the
situation, and a combination of several approaches may be ne-
cessary to achieve optimal outcomes in the control of Campylo-
bacter spp. in the food chain, which is why the "One Health"
approach is considered potentially effective and efficient.

Conclusion

Campylobacter spp. is a persistent and widespread foodborne
pathogen. Its prevalence in the food chain is most evident in
fresh poultry meat and poultry products. Therefore, pre- and
post-mortem measurements of poultry are a constant topic of
attention from a food safety perspective. With continued rese-
arch, an integrated approach of health, veterinary and food sa-
fety systems, through the “One Health” concept, seems to be a
good solution for building a system for the control and monito-
ring of Campylobacter spp. along the entire food chain.
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Vrste kampilobaktrov v klavnicah za perutnino: pregled

I. Z. Bogdanovi¢

lzvlecek: Bakterija kampilobakter je nenehna skrb pri zagotavljanju varnosti hrane, saj je eden najpogostejsih patogenov v njej.
Glavni vir kampilobaktra v hrani je perutninsko meso, pri ¢emer je primarna proizvodnja tega mesa kriticna tocka, kjer je treba
sprejeti ukrepe za zmanjsanje njegove prisotnosti v prehranjevalni verigi. Zato so perutninske klavnice prepoznane kot kraji, kjer
je treba izvajati ukrepe za nadzor in zmanjsanje Stevila bakterij Campylobacter spp. 1zvajalci Zivilske dejavnosti so dolZni zagotoviti
vecjo higieno na klavni liniji, in sicer s pregledom opreme za vsak korak klanja in izvajanjem rednih protokolov ¢is¢enja. Nenehno
spremljanje prisotnosti in Stevil¢nosti bakterij Campylobacter spp. na klavni liniji zagotavlja podatke o ustreznosti ukrepov za
nadzor higiene v klavnici, pa tudi podatke, potrebne za oceno mikrobioloSkega tveganja v perutninskem mesu. Spremljanje pri-
sotnosti bakterij Campylobacter spp. v klavnicah za perutnino je osnovna dejavnost, ki je neizogibna za sprejetje ukrepov za
zmanjSanje onesnaZenja, izboljSanje mikrobioloske varnosti pri predelavi perutnine in s tem izboljSanje sistema varnosti hrane
kot celote. Namen tega pregleda je poudariti pomembnost preucevanja razsirjenosti bakterij Campylobacter spp. v perutninskih
klavnicah, pa tudi izvajanja ukrepov za preprecevanje in nadzor tega patogena tako na kmetijah kot v klavnicah. Ti ukrepi so nujni
za zmanjSanje prisotnosti in prenasanja kampilobaktra pri perutnini, s ¢imer se zmanjsa tudi tveganje za bolezni, ki se prenasajo
s hrano.

Kljucne besede: vrste kampilobaktrov; perutnina; klavnice; bolezni, ki se prenasajo s hrano; varna hrana
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