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Abstract: Over the past decades, great efforts in poultry management have led to a tremendous uplift in the
productivity of poultry production. This progress, coupled with the intensification of production, has created
the potential for diseases in birds as their energy is fully oriented towards productivity but not to resistance. In
order to prevent or treat the diseases, biosecurity measures and vaccination are widely applied; nevertheless,
medication is still widely practiced worldwide. Information on influencing factors and use of veterinary medicinal
products in poultry industry as well as data on detection of residues in poultry products were collected from vari-
ous sources. The data obtained were analyzed and ranked to represent a likelihood of occurrence of substances
to be monitored in poultry and products thereof.
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1. Introduction

Residues may occur in edible tissues
from the exposure of poultry to contami-
nants or additives in feed as well as a result
of possible administration of authorized or
non-authorized veterinary medicinal prod-
ucts.[1]Veterinary drugs are used in poultry
for therapyand forprophylaxis thatmayen-
compass control and prevention of diseas-
es,[2] assistance in relieving stress[3] and, in
certain countries, acceleration of growth.[4]
It is estimated that 80% of all food-produc-
ing animals receive medication for a part
or most of their life.[5] Usually, while the

recommended dosage and withdrawal time
are respected, residue levels in edible tis-
sues do not exceed the regulatory limits,
but results of national residue monitoring
in different countries show that the reality
is far from perfect. Global trade is increas-
ing and flow of products, including poul-
try, is constantly changing.[6] In order to
complywith local and international regula-
tory requirements, the food industry needs
a more transparent global view on the resi-
due occurrence in poultry raw materials.
This would allow precise control despite of
raw material origin and guarantee compli-
ance of finished products in the countries
of sales. Implementation of multi-residue
screening methods complements assur-
ance in compliance and safety of final
products for consumer, but screening for
certain substances should be substantiated
as far as possible. This would potentially
allow the set-up of cost-effective analytical
monitoring.

The development of a monitoring plan
for residues of veterinary medicinal prod-
ucts, which would consider all substances
that could potentially be detected in par-
ticular commodity of animal origin, would
definitely help the food industry in modern
conditions of global trade, when the origin
of raw material is difficult to trace.

In order to evaluate and address the
likelihood of occurrence for veterinary
drug residues in poultry and products
thereof, information on factors which in-
fluence the use of veterinary medicinal
substances in poultry as well as results of
official residue monitoring programs were
collected and analyzed. Some diversity and
some similarities in residue occurrence of
veterinary medicinal products in poultry
products were found in different parts of
the world despite the limited available in-

formation. Diversity could be explained by
the difference in legal requirements for use
of the same drugs in farmed animals from
country to country, as well as by the variety
of different medicinal products authorized
and different veterinary practices applied
around the globe, while similarities arise
in the common targets and issues in the
poultry industry regardless of geographi-
cal location, as well as by globalization of
feed/food and pharmaceutical trade.

Egg production, eggs and products
thereof were excluded from this review.
The term ‘poultry’ is used to refer to any
farmed avian species that has the poten-
tial for its meat, byproducts and products
thereof to directly or indirectly enter the
food chain.

2. Background

Over the last 50 years, great efforts in
genetics (conventional breeding) and im-
provements in poultry management have
led to a tremendous increase in the pro-
ductivity of poultry production.[7] In the
1940s, 6.8 kg of feed over a 15 week pe-
riod were necessary to produce a 1.4 kg
chicken. Today, a chicken weighing 2.0 kg
can be produced in less than 7 weeks with
about 3.8 kg of feed. These are the conse-
quences of a continuing effort to increase
productivity, which has allowed access to
low-price poultry meat for the majority of
the worldwide population. This progress,
coupled with the intensification of produc-
tion, has created the potential for infec-
tion in birds, which may be in a weakened
state – as their energy is fully oriented to-
wards productivity but not to resistance.[8]
The difference is clearly illustrated in Fig.
1a and b.
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products, therefore residues which aremon-
itored in unprocessed materials should also
be monitored in processed products.

3. Methodology

Data on poultry health vulnerabilities
were used as a starting point and compiled
with data on use of veterinary drugs and
available results on positive residue detec-
tions. Data were collected from various
sources at international level: OIE, FAO,
and results of national monitoring plans.
Development of an efficient monitoring
plan is essential for assurance of safety and
compliance of the food products. Results
of national monitoring plans were ana-
lyzed and a likelihood of occurrence was
attributed to groups of residues and for par-
ticular substances.

The likelihood of occurrence for resi-
dues of veterinary pharmaceutical products
in poultry and products thereof was attrib-
uted according to the following principles:
a) High likelihood of occurrence: residues

of veterinary drugs have a well recog-
nized association with poultry. Use of
veterinary medicinal products in poul-
try production systems was confirmed
and presence of residues in poultry
products was repeatedly confirmed in
results of national monitoring plans.

b) Medium likelihood of occurrence:
residues of veterinary drugs have a po-
tential association with poultry while
evidence is limited or not yet demon-
strated. Use of veterinary medicinal
products in poultry production systems
was confirmed but residues were never
or rarely detected during control.

c) Low likelihood of occurrence: residues
of veterinary drugs have a weak asso-

birds’ health vulnerabilities and fight the
associated causative agents: bacteria, vi-
ruses, parasites and fungi; to treat stress
and disabilities of the musculoskeletal
system as a result of intensive breeding or
improper husbandry practices. It should
not be forgotten that cost effectiveness in
poultry production forces industry to try a
variety of means to enhance birds’ growth
and performance.

Incorrect use of veterinary drugs such as
overdose, inappropriate lengths of use, fail-
ure to follow the label instructions and poor
observance of withdrawal periods prior to
slaughter may leave residues of drugs in tis-
sues at concentrations above regulatory lim-
its and in some cases that may be harmful
to human health.[11,12] Presence of residues
of veterinary drugs could also occur from a
reluctance to seek veterinary care[13] leading
to unsupervised administration of drugs.

Different animal tissues are used in
routine control of veterinary drug residues.
In raw poultry products, veterinary drug
residue concentrations tend to be higher in
liver and kidney than in the muscle[14] and
therefore residues should be controlled in
both matrices. However, there are also a
lot of processed materials that are used as
ingredients in industrial food products. The
question whether residues should be con-
trolled in processed products remains for
many specialists taking into account the
well known fact that cooking procedures
and freezing cause some degradation of a
number of drugs. Veterinary drugs vary in
their susceptibility to degradation at com-
mon processing temperatures.[15,16] The
concentration after partial degradation in
muscles or other tissues containing residues
is subject to large variation due to different
factors. There are no predictive models
developed for drug residues in processed

The conditions of the birds’ life di-
rectly impact their health. Currently, there
are more chickens in the world than any
other birds, but unlike other birds which
live in freedom, most chickens are kept in
overcrowded sheds. Two thirds of farmed
chicken are factory grown. Globally, 70%
of meat chickens are raised in intensive
farming systems and will have more space
in the oven being cooked than when they
were alive.[9] Keeping the birds in close
conditions increases the health risks asso-
ciated with a lack of physiological move-
ment and definitely increases the potential
for the fast spread of any contagious dis-
ease in the event of an outbreak.

Economic losses to poultry diseases
are currently 10–20% of the gross value of
production in developed poultry industries,
and are likely to be higher in developing
countries.[10] Information about the health
vulnerabilities of poultry gives a hint of the
spectrum of veterinary medicinal products
used in farmed birds. The working partner-
ship for addressing animal diseases between
the Institute for Animal Health, UK; The
Food and Agriculture Organisation of the
United Nations (FAO); World Organisation
for Animal Health (OIE) and Telos ALEFF
Ltd., UK, the ‘AVIS consortium’, listed re-
spiratory organs, intestinal tract and muscu-
loskeletal system as the main bird vulner-
abilities. Respiratory organs and intestinal
tract are in direct contact with the environ-
ment and are an entry point for infectious
agents, while joints and legs are anatomical
weak points for meat-producing poultry.
If bird movements are not enabled and the
birds do not support their weight, illness,
mortality and (at least) loss of productivity
will result.[7]

Different veterinary drugs are currently
used in poultry production systems to treat

Fig. 1. Age-related changes in size of University of Alberta Meat Control strains unselected since 1957 and 1978, and Ross 308 broilers (2005).
Within each strain, images are of the same bird at 0, 28, and 56 days. Original images taken from https://academic.oup.com/ps/article/
93/12/2970/2730506.[7] ©2014 Poultry Science Association Inc.
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not have been feasible to develop the mod-
ern chicken and turkey industries without
the discovery and use of anti-coccidials.[32]
The OIE defines anticoccidials, including
arsenicals, and especially ionophores, as
drugs critically important for veterinary
use and particularly for poultry.[22] Drugs
known as anticoccidials come from a num-
ber of different pharmaceutical classes. It
should be noted that many antimicrobi-
als are used as anticoccidials, such as ni-
troimidazoles and sulfonamides, but they
have been already covered in the section
4.1 ‘Antimicrobial Agents’.

According to results of national residue
monitoring programs, numerous incidents
of non-compliance have occurred in the
recent past, so these compounds continue
to be of concern. In the EU, the results for
poultry in 2011–2015 showed that non-
compliant results for anticoccidials rep-
resent 0.15–0.22% of analyzed samples
and 20–29% of the non-compliant results
recorded across all groups of substances
each year, following non-compliant results
for antimicrobials. If the most detected
anticoccidial nicarbazin results are dis-
counted in EU national residue monitoring
in 2005–2010, the ionophore group: lasa-
locid, maduramicin, salinomycin and mo-
nensin account for approximately 70% of
the non-compliant results; for the non-ion-
ophoric group: diclazuril and robenidine
are most detected, with occasional detec-
tions of amprolium, clopidol, decoquinate
and toltrazuril sulfone.[1] The situation
seems to be similar all over the world even
in the absence of a full picture for some
countries: according to EU RASFF reports
anticoccidials were reported in poultry
samples from Brazil, China and Israel.
Canadian results repeat the EU pattern.

Arsenicals are also used to control coc-
cidiosis in poultry, but data on their use are
not presented in national residuemonitoring
results; data on their sales unfortunately is
not available either. Despite being non-ap-
proved in the EU andwithdrawal of approv-
al for the last arsenical, nitarsone, in 2015
in USA,[33] the OIE still mentions arsenicals
roxarsone and nitarsone as drugs of impor-
tance. Despite the absence of reported posi-
tives, in Australia,[34] Canada[35] and other
countries, e.g. China and Peru, arsenicals
are still approved for poultry production.

4.3.2 Anthelmintic Substances
Treatment against three main worm

classes (nematodes, trematodes and ces-
todes) in order to eradicate helminthiases
is applied in poultry production systems
all over the world. Certain limited infor-
mation is available from anthelmintic sub-
stance studies in poultry production: benz-
imidazoles (flubendazole, albendazole and
fenbendazole), levamisole, piperazine and
ivermectin.[12,14]

in poultry production systems around the
world and there is a significant probability
of detecting their residues in poultry prod-
ucts. Special consideration was paid to the
substances not included on the OIE list but
detected in poultry products during national
monitoring.

All the substances mentioned in the
OIE list were ranked at medium likelihood
of occurrence unless positive detections
were reported. All substances ever report-
ed in positive results of national residue
monitoring were ranked with high likeli-
hood of occurrence. Results of analyses are
compiled in Table 1.

4.2 Antiviral Substances
Despite the wide variety of viral diseas-

es in poultry, the use of chemical antiviral
substances in poultry production systems is
linked to the prevention or/and treatment of
avian influenza. Although the presence of
antivirals in poultry and egg products is not
officially regulated in many countries, their
wide use to prevent/treat avian influenza in
poultry was opposed by international orga-
nizations[23] due to possible development of
antimicrobial resistance.

The most known and discussed case of
wide use of antivirals is the administration
of amantadine against avian flu in poultry
in China.[24] It seems that its use is still on-
going in different countries due to certain,
mostly economic reasons.[25–27]

Many substances can be used to control
viral diseases. Amantadine was and still is
a detected substance in products of poul-
try origin, but there are other substances
reported in the scientific literatute[28,29] as
suitable for treatment of avian influenza
in poultry. Substances other than aman-
tadine are not used widely due to their
limited availability, lower efficiency or
higher prices. The likelihood of occurrence
for antiviral substances is summarized in
Table 1.

4.3 Substances Used against
Parasitic Diseases: Anticoccidials,
Antihelminthics and Insecticides

Parasitic diseases continue to be of
great concern in deep-litter and free-range
commercial systems. In traditional sys-
tems, a number of parasites are widely
distributed and contribute significantly to
low productivity worldwide.[30] The main
problems in poultry production associated
with parasites are coccidiosis, intestinal
worms, lice and mites. The likelihood of
occurrence for anti-coccidials is summa-
rized in Table 2.

4.3.1 Anticoccidial Substances
Worldwide thepoultry industry spendsa

significant amount ofmoney for the preven-
tion and treatment of several diseases, one
of which is avian coccidiosis.[31] It would

ciation with poultry. This includes sub-
stances that are naturally present (such
as hormones) or residues that may oc-
cur in poultry products by an indirect
path (such as insecticides used to treat
the environment).
Evaluation for residues of different

pharmaceutical classes and particular sub-
stances in poultry and products thereof was
limited by publically available information
on official control and results of national
monitoring plans. In this review, the fol-
lowing data were considered: European
Union results of national residue moni-
toring (2006–2015),[17] and Rapid Alert
System for Food and Feed (EU RASFF)
alerts (2007–2017),[18] and with data col-
lected over different time periods from na-
tional residue monitoring plans of United
States ofAmerica (2001–2014),[19]Canada
(2010–2014),[20] and Australia (2011–
2014).[21]

4. Results

Veterinarymedicinal products arewide-
ly used in poultry production. Information
on occurrence of residues of veterinary
drugs vary a lot due to different veterinary
practices and systems of veterinary drug
residue control, developed considering na-
tional practices and information collected
from importing countries.

4.1 Antimicrobial Agents
Antimicrobial agents are the largest

group of important veterinary medication
used in poultry. In the absence of ultimate
global traceability for raw materials and in
the absence of a global database of veteri-
nary drugs registered for legal use in differ-
ent countries, the ‘OIE list of antimicrobi-
als of veterinary importance’[22] was used
for comparison with results of national
monitoring plans. The list was developed
in 2007 as one of the steps towards fight-
ing antimicrobial resistance, with further
refinement and adoption in 2013 and 2015.
It is based on the data from food and vet-
erinary controlling authorities of OIEmem-
ber-countries representing all geographical
zones and considering twomain criteria: (1)
more than 50% of the countries identified
the importance of the antimicrobial class
in veterinary practice and (2) compounds
within the class are identified as essential
against specific infections with a lack of
sufficient alternatives. The list includes sub-
stances legally approved in some countries
and banned in others as well as antimicro-
bials used in some countries in poultry as
performance enhancers (so-called ‘growth
promoters’). Use of this list in this evalua-
tion was based on the assumption that sub-
stances mentioned and allocated to treat-
ment of avian species on it are widely used



710 CHIMIA 2018, 72, No. 10 Food AnAlysis: MeAt And MeAt Products

tetrachlorvinphos, chloryphos, stirophos,
spynosad, malathion, carbaryl, propoxur,
permethrin, deltamethrin, cypermethrin,
fenvalerate, cyfluthrin, bifenthrin, gamma
(lambda) cyhalothrin.[1,36] Although infor-
mation is available that these substances
are widely distributed in the poultry tis-
sues and could persist in tissues high in
fat content (e.g. fat, skin) for a long time,
according to USA, EU, Australia, Canada
and Brazil results of national residuemoni-
toring programs, there were no detections
at the levels above MRLs in poultry in
2005–2014. Specific cases for insecticides
used on poultry are: nicotine and fipronil.

a medium level of likelihood of occurrence
was attributed to all mentioned substances.

4.3.3 Insecticides
Many substances are used to control

insects in poultry production and normally
they are used indirectly; their use comple-
ments biosecurity measures. They are used
to treat the equipment and premises where
the birds are kept. The following insec-
ticide classes are used as in poultry: or-
ganophosphorus compounds, carbamates,
pyrethrins and pyrethroids. Substances
reported as widely used against ectopara-
sites in poultry are: phoxim, coumaphos,

National residue monitoring results
show that residues of different antihelmin-
thics are present in poultry products, but the
detection rate of antihelminthics in poul-
try products at levels exceeding maximum
residue limits (MRL) is very low. The latest
reported antihelminthics in poultry and egg
products are: cyromazine in poultry meat
from China (2012), EU: ivermectin (2008),
oxfendazole (2006, 2011), moxidectin
(2010) in poultry meat, Canada: ivermectin
below MRL and febendazole and morantel
in duck and fowl meat (2011–2014). Due
to some cases of positive detection for anti-
helminthics in poultry and products thereof,

Table 1. Likelihood of occurrence for antimicrobial agents and antiviral substances in poultry and products thereof.

Pharmaceutical class
of substances

High likelihood of occurrence Medium likelihood
of occurrence

Low likelihood of occurrence

Aminoglycosides dihydrostreptomycin spectinomycin, streptomycin,
kanamycin, neomycin, paromo-
mycin, apramycin, fortimycin,
gentamicin

Amphenicols chloramphenicol thiamphenicol, florphenicol

Nitrofurans nitrofurazone, furaltadone, fura-
zolidone, nitrofurantoin

Quinolones flumequin, oxolinic acid, cipro-
floxacin, difloxacin, enrofloxa-
cin, sarafloxacin

danofloxacin, marbofloxacin,
norfloxacin, ofloxacin

Sulfonamides sulfadiazine, sulfadimethoxine,
sulfadimidine, sulfathiazole,
sulfachlorpyridazine, sulfaqui-
noxaline, sulfamethoxydiazine

sulfaguanidine, sulfamerazine,
sulfadimethoxazole, sulfa-
monomethoxine, sulfanilamide,
sulfamethoxypyridazine

Tetracyclines tetracycline, oxytetracycline,
doxycycline, chlortetracycline

Nitroimidazoles metronidazole, dimetridazole,
ronidazole

Penicillins amoxicillin benzylpenicillin, ampicillin,
phenoxymethylpenicillin, di-
cloxacillin, oxacillin

Macrolides erythromycin, tylosin carbomycin, josamycin, kitasa-
mycin, spiramycin, tilmicosin,
mirosamycin, terdecamycin,
tylvalosin

Lincosamides lincomycin pirlimycin

Polypeptides colistin enramycin, bacitracin, poly-
mixin

Diaminopyrimidines trimethoprim Ormetoprim

Cephalosporins ceftiofur, ceftriaxone

Others olaquindox bicozamycin, avilamycin, phos-
phomycin, tiamulin, valnemu-
lin, virginiamycin

Adamantines amantadine rimantadine

Neuraminidase
inhibitors

oseltamivir, zanamivir
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Cotinine, a nicotine metabolite, was re-
ported in Germany in 2012–2014 in poul-
try meat without a clear explanation of ori-
gin. Special attention should be also paid
to fipronil as it is often used even though
its administration is illegal.[13]

Taking into account that normally in-
secticides are used indirectly to comple-
ment biosecurity measures the likelihood
of occurrence for those substances could
be characterized as low, except nicotine
and fipronil, for which it is characterized
as medium.

4.4Non-steroidal Anti-inflammatory
Drugs

Non-steroidal anti-inflammatory drugs
(NSAIDs) have the potential to relieve
pain and inflammation without the myriad
potential metabolic, hemodynamic, and
immunosuppressive adverse effects as-
sociated with corticosteroids.[37] Usually
non-steroidal anti-inflammatory drugs
are used in poultry to reduce stress during

transportation or heat shock which could
be provoked by increase of environment
temperature. At the same time, results of
intensive breeding with development of
fast growing chickens has resulted in is-
sues with their musculoskeletal system.
Leg health of intensively reared broiler
chickens is a significant problem.[38,39]
NSAIDs could be used to compensate
these problems.

Not all the countries include NSAIDs
in their national monitoring plans. For sub-
stances reported during last year’s results
of EU monitoring plans: aspirin, carpro-
fen, meloxicam ketoprofen, diclofenac,
antipyrin, flunixin, tolfenamic acid were
reported in poultry according to results of
EU national monitoring plans from year to
year, and therefore a high likelihood of oc-
currence was attributed to all of them. For
the substances approved for use in poultry
but not included into monitoring plans or
never reported: mefenamic acid, naproxen,
(oxy) phenilbuthazone, a medium likeli-

hood of occurrence was set. Likelihood
for non-steroidal anti-inflammatory sub-
stances is summarized in Table 3.

4.5 Performance Enhancers
There is no history of widespread abuse

in poultry for this group of substances[9]
but legal requirements and several posi-
tive findings show that this group of sub-
stances requires attention. Residues of
these substances in poultry products could
be explained either by illegal practices or
by failure to follow good agricultural prac-
tices, e.g. cross contamination during feed
production or use of medicated feed to
non-targeted species. Likelihood of occur-
rence for performance enhancers is sum-
marized in Table 3.

4.5.1 Natural and Synthetic Hormonal
Substances, Stilbenes and Resorcylic
Acid Lactones

Monitoring results from EU, Canada
and USA show that naturally occurring

Table 2. Likelihood of occurrence for substances used against parasitic diseases: anticoccidials, antihelminthics and insecticides in poultry and
products thereof.

Class of substances High likelihood of occurrence Medium likelihood
of occurrence

Low likelihood of occurrence

Anticoccidials maduramicin, monensin, nara-
sin, salinomycin, semduramicin,
lasalocid, decoquinate, dicla-
zuril, nicarbazin, robenidine,
clopidol, halofuginone, toltra-
zuril, amprolium

roxarsone, nitarsone, arsanilic
acid

Anthelmintics ivermectin, oxfendazole, mox-
idectin, febendazole, morantel

Insecticides nicotine, fipronil phoxim, coumaphos, tetrachlor-
vinphos, chloryphos, stirophos,
spynosad, malathion, carbaryl,
propoxur, permethrin, deltame-
thrin, cypermethrin, fenvalerate,
cyfluthrin, bifenthrin, gamma
(lambda) cyhalothrin

Table 3. Likelihood of occurrence for non-steroidal anti-inflammatory substances and performance enhancers in poultry and products thereof.

Class of substances High likelihood of occurrence Medium likelihood
of occurrence

Low likelihood of occurrence

Non-steroidal anti-in-
flammatory drugs

aspirin, carprofen, meloxicam
ketoprofen, diclofenac, anti-
pyrin, flunixin, tolfenamic acid

mefenamic acid, naproxen,
(oxy) phenilbuthazone

Performance enhancers ractopamine natural and synthetic hormonal
substances (e.g. progesterone,
estradiol, nandrolone);
stilbenes and resorcylic acid
lactones;
beta-agonists, others than racto-
pamin (e.g. isoxsuprin, terbuta-
line, metoprolol)
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systems. Welfare issues at intensive poultry
production systems such as pecking or can-
nibalism are well known.An understanding
of the possible administration and use of
pharmaceuticals, which could compensate
these issues, such as sedative or antipsy-
chotic substances should be addressed in the
future. The information published in regard
of their possible use and residue detection in
poultry products is controversial.

Extension of the geographical scope of
national monitoring results is required to
complement the findings. The attribution
of the level of likelihood of occurrence
was made based on limited criteria and
publically available national contaminant
monitoring results. Development of statis-
tic substantiation would be beneficial for
a better overview of the overall situation.
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hormones, such as progesterone, estradiol
and some others, are regularly detected in
poultry meat. The reasons are not always
obvious and they could be present due to
the birds’ physiological state or adminis-
tration of the hormonal substance. Levels
for these substances in the poultry products
are not limited by national or international
regulations, mostly because after adminis-
tration the increased levels remain within
normal physiological limits. Results of EU
national residue monitoring in poultry also
show sporadic presence of synthetic ste-
roids such as nandrolone.

While natural hormones are naturally
present in birds’ tissues, synthetic sub-
stances are not approved for use in birds
and enter the poultry production system
most probably indirectly or due to illegal
practice. A low likelihood of occurrence
was attributed to this group of veterinary
medicinal products.

Detections of stilbenes and resorcylic
acid lactones was not reported for poultry
products over the past years. The likelihood
of occurrence could be characterized as low.

4.5.2 Beta-agonists
The situation with beta agonists seems

to be more complex than with other classes
of performance enhancers. Some countries
allow the use of beta agonists in farmed
poultry, e.g. Canada allows the use of rac-
topamin in turkeys, while some others, e.g.
EU and China have totally banned these
substances in animal production systems.
Analyzing national residue monitoring
results, there are detections of ractopamin
reported in chicken, turkey and game birds
in Canada, and isoxsuprin, terbutaline,
metoprolol in poultry in EU. A high likeli-
hood of occurrence attributed to ractopa-
min as its use in birds is approved and low
likelihood of occurrence was attributed for
the rest of the pharmaceutical substances
belonging to this group, as their presence
could be explained by indirectly entering
the poultry production systems.

5. Conclusions and Further Steps

This was the first attempt to make sub-
stantiated recommendations for the devel-
opment of monitoring plans for veterinary
medicinal product residues in poultry and
products thereof based on published of-
ficial monitoring results from different
countries. Some similarities in residue oc-
currence in poultry were found, the list of
the substances to control was proposed, but
the scope of substances and ranking sys-
tem require further development.

Some classes of residues were not high-
lighted in this review, e.g. substances which
could be used to compensate animalwelfare
problems in intensive animal production


