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Abstract

Controls in Member States have revealed the presence of phenylbutazone in horse carcasses intended
for the food chain. Following the request from the European Commission, the European Medicines
Agency and the European Food Safety Authority jointly concluded on the risk assessment on residues of
phenylbutazone in horse meat in the context of recent fraudulent practices. The Committee for
Veterinary Medicinal Products assessed the consumer safety for phenylbutazone in 1997 and identified
the main risks for the consumer as idiosyn(:raticl blood dyscrasias and the genotoxic/carcinogenic
potential for which no thresholds could be identified and no maximum residue limits could be
established. The substance can therefore not be used in animals destined to enter the food chain.
These main risks have been re-confirmed in the present statement as no new relevant information has
become available since the initial safety assessment. Exposure to phenylbutazone from horse meat
consumed as such or present in beef-based products was assessed on the basis of limited monitoring
data provided by 19 Member States and conservative assumptions. Up to 144 and up to 36,800
individuals per 100 million could be potentially exposed across countries and age groups each day. On a
given day, the probability of a consumer being both susceptible to developing aplastic anaemia and
being exposed to phenylbutazone was estimated to range approximately from 2 in a trillion to 1 in 100
million. The risk of carcinogenicity to humans from exposure was considered very low based on the
available experimental data on organ toxicity and carcinogenicity, as well as on the low exposure levels
and the infrequent exposure to phenylbutazone from horse meat or adulterated beef-based products.
Measures proposed to further minimise the risk include strengthening of the horse passport system,
harmonised monitoring of phenylbutazone and its main metabolite and better reporting of monitoring of
veterinary drug residues and other substances across the EU
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1 An idiosyncratic reaction is an unusual reaction to drugs, i.e. only expressed by some individuals.
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Background as provided by the European Commission

Phenylbutazone (4-butyl-1,2-diphenyl-3,5-pyrazolidinedione) is a non-steroidal anti-inflammatory drug
(NSAID) for the short-term treatment of pain and fever in animals.

Phenylbutazone is not authorised for use in food-producing animals as maximum residue limits are not
established for the substance. In the EU several human medicinal products with the pharmacological
substance phenylbutazone have a marketing authorisation.

Controls in Member States have revealed the presence of residues of phenylbutazone in horse meat
which indicate an illegal use of carcasses of horses treated with this pharmacological substance.

The presence of residues of phenylbutazone in horse meat prompted the competent authorities to take
appropriate and proportionate actions as laid down in Directive 96/23/EC. These include, amongst
others, restrictions on movement of animals and obligatory testing of the remaining animals.

Terms of reference as provided by the European Commission

The European Commission asks the European Food Safety Agency and the European Medicines Agency
for a joint statement on the presence of residues of phenylbutazone in horse meat.

The Agencies shall perform a risk assessment on residues of phenylbutazone in horse meat.

The statement shall provide advice on any potential risk posed to consumers from the presence of
residues of phenylbutazone in horse meat. In evaluating the matter, the agencies should consider both
the risk posed from direct consumption of horse meat and the risk from other products illegally
contaminated with such food.

The joint statement should identify, where appropriate, if additional control options are needed to
minimise the risks identified.

Approach taken to answer the terms of reference

European Medicines Agency (EMA) and European Food Safety Authority (EFSA) set up a joint ad-hoc
expert group for the preparation of the Scientific output. Experts from the EFSA Panel on Contaminants
in the Food Chain, experts on safety from the EMA Committee for Medicinal Products for Veterinary Use
(CVMP) and the EMA Committee for Medicinal Products for Human Use (CHMP) were nominated as
members of the joint expert group. EFSA was responsible for the exposure assessment and EMA was
responsible for the safety assessment. The overall risk assessment was finalised by the full group of
experts. The statement was reviewed by two external reviewers nominated by EFSA and was adopted
by the CVMP on 11 April 2013.
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Assessment

1. Introduction

The present statement, jointly prepared by the European Food Safety Authority (EFSA) and the
European Medicines Agency (EMA), deals with the risk assessment on the presence of residues of
phenylbutazone in horse meat in relation to the presence of residues of phenylbutazone in horse meat
reported by several Member States, indicating an illegal use of carcasses of horses treated with this
pharmacological substance.

Phenylbutazone (4-butyl-1,2-diphenyl-3,5-pyrazolidinedione) is a synthetic pyrazolone derivative with
anti-inflammatory, antipyretic and analgesic properties (non-steroidal anti-inflammatory drug (NSAID)).

In veterinary medicine, phenylbutazone is not authorised for use in food-producing animals in the
European Union (EU) following the evaluation by the Committee for Medicinal Products for Veterinary
Use (CVMP) in 1997 (see Appendix A CVMP Summary Report). However, phenylbutazone is used to
treat musculoskeletal disorders, such as rheumatoid and arthritic diseases and for pain relief in non-
food producing animals including horses not destined to enter the food chain.

The presence of residues of phenylbutazone in horses being sent for slaughter indicates the presence of
illegal practices, possibly occurring to facilitate the disposal of animals not intended to enter the food
chain. In the EU, horses are subjected to a specific traceability system and since 2000, they are
identified by a life-time identification document, named passport in accordance with Commission
Regulation (EC) No 504/2008°%. Horse passport is a major element of the Food Chain Information (FCI)
and the presence of illicit practices possibly including falsification of passports may then result in
animals which have been treated with drugs not approved for food-producing animals, such as
phenylbutazone, entering the food chain.

The main strengths and weaknesses of the current horse identification and FCI systems will be
addressed in further detail in the EFSA Scientific Opinion on public health hazards to be covered by
inspection of meat (solipeds) scheduled to be published by June 2013.

In human medicine, phenylbutazone is authorised for use in the treatment of severe cases of chronic
inflammatory diseases (e.g. reumathoid arthritis, arthritis urica, spondolytitis) where a satisfactory
effect cannot be achieved with other NSAIDs. The therapeutic doses typically range from 200 to 600
mg/person per day. Phenylbutazone is approved in some European Union (EU) countries only as a
second line treatment with restricted use, due to its potential serious side effects.

2. Hazard identification and characterisation

Phenylbutazone is a NSAID, classified as an enolic acid, which exerts its pharmacological and
toxicological effects through inhibition of the prostaglandin endoperoxide synthetase system. The
substance has been evaluated by the CVMP in 1997 with regard to safety of residues to the consumer.

Following a request from the European Commission dated 28 February 2013 for an evaluation of risks to
the consumer related to the presence of phenylbutazone residues in horse meat and in meat products
contaminated with horse meat, experts from EMA and EFSA reviewed the main conclusions of the CVMP
from 1997 regarding safety in the light of any new information that has become available.

2 Commission Regulation (EC) No 504/2008 of 6 June 2008 implementing Council Directives 90/426/EEC and 90/427/EEC as
regards methods for the identification of equidae. OJ L 149, 7.6.2008, p. 3-32.
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EFSA and EMA based their evaluation related to the safety of phenylbutazone on previous evaluations
and additional literature that became available since then.

2.1. Safety assessment

The EU requires by law that foodstuffs, such as meat, milk or eggs, obtained from animals treated with
veterinary medicines used in animal husbandry must not contain any residue that might represent a
hazard to the health of the consumer. Before a veterinary medicine intended for use in food-producing
animals can be authorised in the EU, the safety of its pharmacologically active substances and their
residues must be evaluated. This assessment is carried out by the CVMP and it is based on identifying
an acceptable daily intake (ADI) of residues which is calculated from the concentration level at which no
toxic effects were observed, the no observed effect level (NOEL), and applying relevant uncertainty
factors.

In 1997, the CVMP has assessed the consumer safety of phenylbutazone and concluded that no ADI
could be established (See Annex A CVMP Summary Report ). The main areas of concern identified in
relation to the substance were the lack of a NOEL for blood dyscrasias in humans, inadequate in vivo
studies on mutagenicity while some evidence of genotoxic potential had been shown in vitro, no NOEL
for neoplastic effects in mice and rats and inadequate data on reproductive toxicity. As a consequence it
was not possible to set maximum residue limits (MRLs) for phenylbutazone and thus its use in food
producing species is not permitted.

The CVMP (1997) noted that phenylbutazone is metabolised to oxyphenbutazone and y-
hydroxyphenylbutazones possibly representing the major metabolic pathways in most species. The
CVMP also noted that it was unclear whether phenylbutazone or its metabolite oxyphenbutazone was
the more potent substance in terms of pharmacological effects and toxicity to laboratory animals due to
the limited data available.

Very limited information has become available since the evaluation carried out by the CVMP in 1997.

Limited additional information on pharmacokinetics data in horses was considered which indicates that
phenylbutazone follows zero-order kinetics where longer elimination half-lives are observed as the
doses increase. Administration of phenylbutazone in a horse every 24 hours for 5 consecutive days also
indicated an increase of oxyphenbutazone during the 5-day dosing period.

2.1.1. Blood dyscrasias in humans

The 1997 CVMP summary report noted that the most critical known effects in humans treated with
phenylbutazone are blood dyscrasias, including agranulocytosis and aplastic anaemia. The myelotoxic
effects of phenylbutazone (including its metabolites) are analogous to chloramphenicol and cytotoxic
drugs. Mortality from fatal bone marrow depression due to phenylbutazone and oxyphenbutazone is
estimated at 2.2 and 3.8 per 100,000, respectively, compared to 2.5-5 per 100,000 for
chloramphenicol. The CVMP concluded that the clinical profile of phenylbutazone-induced dyscrasias is
complicated as no mechanism for phenylbutazone-induced myeolotoxicity in humans has been
demonstrated. Moreover, it was considered difficult to relate the findings of the in vitro studies to the
events observed in treated human patients and no animal model exists for the myelotoxic effects. No
NOEL could be determined for this effect.

Aplastic anaemia is a rare (approximately 1:30.000 cases), but life-threatening condition and has been
reported in human patients following therapeutic use of phenylbutazone (therapeutic doses range
typically from 200 to 600 mg/person per day). At population level, a study published in JAMA (1986)
concluded that significant excess risk estimates were found for phenylbutazone and oxyphenbutazone
(6.6 cases per million) when used any time in a 5-month period before hospital admission. There was
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also a suggestion, with limited numbers, that the risk was higher if either phenylbutazone or
oxyphenbutazone was taken regularly and for a sustained period. The risk to agranulocytosis was also
increased (0.2 cases per million) in relation to exposure 7 days prior to the event.

No new relevant data became available since the CVMP evaluation in 1997 and the mechanism for the
apparent myelotoxicity of phenylbutazone in humans is still unknown.

It is therefore concluded that given that a threshold level cannot be identified for the idiosyncratic
reactions observed in humans, it cannot be excluded that a single exposure to therapeutic doses of
phenylbutazone may cause aplastic anaemia.

2.1.2. Mutagenicity and genotoxicity

In the 1997 CVMP report several in vitro studies were assessed. Tests performed for gene mutation in
Salmonella typhimurium strains resulted in negative outcomes. Negative findings were also found in
silkworms but positive responses were observed in mouse cells. Several chromosomal aberration
studies using hamster cells showed a significant increase in aberrations but only after metabolic
activation, and negative results were observed in human fibroblasts. However, no adequate in vivo
studies were available and therefore no conclusion could be made on the genotoxicity of
phenylbutazone.

In other publicly available data, it was shown that phenylbutazone was negative for chromosomal
aberrations in in vivo bone marrow studies in rats and Chinese hamsters. However, micronuclei results
in bone marrow cells of mice were reported to be positive as well as negative.

Additional new published data also show inconsistent findings with one paper reporting that
phenylbutazone was negative in bacterial mutation assays with S. typhimurium strains TA97a, TA98,
TA100 and TA102, but caused an increase in sister chromatid exchange (SCE) in bone marrow cells of
male mice, after intraperitoneal administration (50, 100 and 200 mg/kg body weight (b.w.)).

In summary the results of the tests available are inconsistent with regard to phenylbutazone’s possible
chromosomal effects in experimental animal studies but the weight of evidence from the in vitro data
indicates that phenylbutazone is unlikely to cause gene mutations.

There is conflicting evidence in the human chromosomal aberration studies especially with regard to
dose-response.

The review of the previous evaluation confirms that on the basis of the data available on genotoxicity it
is not possible to conclude on the genotoxic potential of phenylbutazone.

2.1.3. Carcinogenicity

The 1997 CVMP summary report evaluated/considered two studies in rats and one in mice. Following a
2-year exposure to phenylbutazone, positive dose-dependent trends were observed in female rats for
leukaemia, hepatic neoplasms and adrenal pheochromocytomas. In a 103-week study in rats exposed
to phenylbutazone, small numbers of renal tubular cell adenomas and carcinomas were seen in male
rats and tubular cell adenomas and transitional cell carcinomas of the pelvic epithelium were seen in
females. Adrenal gland medullary hyperplasia was significantly increased in the high dose females. In
addition, an increased incidence of histiocytic infiltration of the lung was seen in the high dose females
and a statistically decreased incidence of mammary fibroadenomas was seen in the high dose females
with a significant negative trend.

In a 103-week study in mice, hepatocellular adenomas or hepatocellular adenomas and carcinomas
combined showed significant positive trends in male mice, whereas a significant decrease in lymphomas
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was seen in high dose male mice compared to controls. Severe liver toxicity was observed in mice (see
Section 2.1.5).

No NOELs for neoplastic or non-neoplastic effects could be identified from these studies.

The CVMP concluded that phenylbutazone is probably carcinogenic to male mice and female rats as
indicated by the results available from these studies. No further data have been published since the
CVMP report.

It was furthermore noted that the rat kidney tumours observed were associated with inflammation,
papillary necrosis and mineralization, whereas the mouse liver tumours were associated with
haemorrhage, centrilobular cytomegaly and kariomegaly, fatty metamorphosis, cellular degeneration
and coagulative necrosis. Species/sex specificity was also observed. In both cases it would be plausible
to assume that tumour formation occurred as a consequence of tissue damage/toxicity above a certain
threshold. However, since genotoxicity data are inconclusive, a genotoxic mode of action cannot be
excluded for rodent tumour formation.

2.1.4. Reproductive toxicity

The 1997 CVMP summary report indicated that there were no adequate reproductive or teratology
studies available. However, there were two studies in rats that compared the reproductive toxicity of a
number of NSAIDs and other pharmaceuticals, including phenylbutazone. Severe maternal toxicity was
reported and there was evidence of fetotoxicity in offspring of female rats exposed to phenylbutazone
for 14 days prior to mating through to weaning. Neonatal viability and survival were decreased in the
absence of maternal toxicity as well as reductions in implantations and decreased foetal and litter
weights. No NOELs could be derived from the available data.

The original CVMP conclusions on reproductive toxicity remain as no further data have become available
since the CVMP report.
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2.1.5. Subchronic and chronic toxicity

In the 1997 CVMP summary report several toxicity studies were described in mice, rats and cats

In a 13-week study in mice, half of the animals died. Liver weights were significantly increased at 300
or 600 mg phenylbutazone/kg b.w. per day. The NOEL for this study was 150 mg/kg b.w. per day. In a
2-year carcinogenicity study, also degeneration, haemorrhages and necrosis were observed in the liver
of male mice even at the lowest dose of 150 mg/kg b.w. per day at which there was no statistically
significant increase in liver tumours.

In a 13-week study in rats, similar mortality occurred as well as clinical effects including diarrhoea, and
poor grooming. Body weights were found significantly lower and liver weights were significantly
increased. Renal papillary necrosis, papillary oedema and mineralisation were seen at increased
incidences as well as testis degeneration. Lymphoid depletion of thymus, spleen and lymph nodes was
also observed. The NOEL for this study was 25 mg/kg b.w. per day.

Following an oral exposure of cats (5 animals) to phenylbutazone for 21 days, weight loss and
inappetance with clinical symptoms of alopecia, dehydration, vomiting and depression were observed.
Deaths occurred from day 12, with one animal surviving to the end of the study in a moribund
condition. Erythrocyte count and haemoglobin concentration were decreased. Renal damage, bone
marrow depression and a reduction in erythroblasts were reported at post mortem, but agranulocytosis
was not detected. No toxic effects were reported in a cat that received fortnightly doses of 2 x 12-16
mg phenylbutazone/kg b.w. for one year.

In conclusion, kidney and liver toxicity were considered the most relevant toxic effects identified in rats
and mice, respectively. While no NOEL could be established for hepatotoxicity from the chronic toxicity
studies, the lowest NOEL identified for rats for nephrotoxicity in a sub-chronic study was 25 mg/kg b.w.
per day.

2.2. Conclusions on hazard identification and characterisation

Since the CVMP assessment in 1997, very limited new information on phenylbutazone has emerged in
the literature.

The conclusions on the hazard identification and characterisation can be summarised as follows:

e The most critical potential safety findings related to toxicity of phenylbutazone were the
idiosyncratic effects on bone marrow (blood dyscrasias including aplastic anaemia). While aplastic
anaemia is a rare event after therapeutic use in human (x1:30.000) it is nevertheless a potential
life-threatening condition. The mechanism is unknown and it is not possible to determine a
threshold for blood dyscrasias.

e For mutagenicity the results indicate no genotoxic potential on bacterial systems, and equivocal
results in mammalian systems. Although at present the weight of evidence indicates that
phenylbutazone is unlikely to show relevant genotoxic effects under in vivo conditions, no
conclusive in vivo genotoxicity studies are available and hence no final conclusion can be drawn.

e Phenylbutazone is probably carcinogenic to male mice (liver tumours) and female rats
(kidney/urinary tract tumours) as was concluded in the 1997 CVMP report. The hepatotoxicity and
nephrotoxicity seen, including significant pathological effects, indicate a potential for a (non-
geno)toxic nature of tumour induction; however, the genotoxicity data are not conclusive and
therefore no firm conclusion can be made on the carcinogenic mode of action. No NOELs following
chronic exposure for neoplastic or non-neoplastic effects could be identified.

Page 8/51



¢ No adequate data on reproductive toxicity are available and therefore no NOELs can be derived.

e Nephrotoxicity and hepatoxicity are considered to be the main toxic effects in rats and mice,
respectively. The lowest NOEL of 25 mg/kg b.w. was identified for nephrotoxicity from a sub-
chronic study in rats.

3. Exposure assessment

3.1. Prevalence of phenylbutazone in horse samples

The occurrence data considered in this scientific statement were collected in the framework of the
National Residue Control Plans (NRCP), for which the results are published in annual reports. However,
these reports could not be used because inherent limitations already underlined by EFSA (EFSA, 2010)
and specific data requests had to be sent to the individual Member State.

The NRCP results from 19 Member States collated in the framework of this scientific statement,
representing a total of 2,386 samples taken from years 2005 to 2013 were used (Table B1, Appendix
B).

A limitation of this dataset is represented by the high heterogeneity present in the analysed matrices,
the sampling strategies and analytical performances. In particular it is noted that the presence of
phenylbutazone is monitored in different matrices including kidney, liver, serum, plasma and muscle.
Substantial variability of the sample proportion was observed among different Member States with in
some cases an extremely low number of samples. Finally, some differences of around a factor of 10
were observed in the limits of quantification or CCalpha reported for the different matrices.

Overall, 37 samples (1.6 %) were reported for phenylbutazone. Kidney was the matrix with the highest
detection rate (2.8 % positive samples corresponding to 33 out of 1160 kidney samples) and highest
levels measured (from traces up to 1,900 ug/kg, with a median at 4.0 ug/kg). Only one sample of
muscle out of 672 (0.1 %) was reported positive, with phenylbutazone at 19.2 ug/kg.

From these data, the prevalence of horse carcasses testing positive for phenylbutazone was calculated
to be on average 0.13 %, weighted according to annual production across EU countries. A statistical
analysis performed in order to assess the uncertainty around the prevalence of horse carcasses
containing phenylbutazone in the EU showed that, due to the low number of samples available in some
countries, the prevalence at the EU level would be below 7.2 % with a 95 % confidence level (see
Appendix D). The UK is among the Member States which reported the highest detection rates of
phenylbutazone in horse samples in the last years, with a 3.5 % percentage of positive samples
(17/480) since the beginning of 2013 in the framework of the UK-Food Standards Agency (FSA) ‘100 %
testing of horse carcasses’. This prevalence of 3.5 % was retained as a high estimate for the EU
prevalence. This estimate was within the uncertainty range of the statistical analysis performed.

3.2. Prevalence of beef-based products adulterated with horse meat

The presence of horse meat® in beef-based products was estimated considering the results from
industry tests reported by the UK-Food Standards Agency (FSA) and the Food Safety Authority of
Ireland (FSAI), from the UK wide survey of beef products and from the RASFF notifications. Overall,
horse meat was found in around 1 % of the samples tested, with 2 % being considered a high bounding

estimate. The beef-based products most frequently found positive for horse meat were pasta with meat,

3 In the context of adulterated beef based products, the term horse meat used in this statement refers indifferently to
presence of equine DNA above 1 %, or to equine proteins.
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meat burgers, meat balls, beef goulash, beef stewed and frozen pieces of beef. The percentage of horse
meat measured represented up to 100 % of the meat content in pasta with meat, 90 % of the meat
content in burgers and meatballs, 80 % of the meat stewed, and 70 % of the meat content in the other

beef based products (see Appendix B for further details).

3.3. Likelihood of dietary exposure to phenylbutazone

The likelihood of dietary exposure to phenylbutazone was estimated at the consumer level by combining
the frequency of consumption of horse meat or beef-based products potentially adulterated with horse
meat (details on consumption data reported in Appendix B) with the prevalence of phenylbutazone in
horse meat. An estimate of the number of individuals per 100 million potentially exposed each day to
phenylbutazone was then derived at the population level by combining the likelihood of exposure at the
individual level together with the estimated number of consumers of horse meat or beef-based products

within the population.

The estimated likelihood of dietary exposure to phenylbutazone is higher for the consumers of horse
meat than for the consumers of beef-based products potentially adulterated with horse meat. Based on
a horse meat consumption frequency of twice a week and a prevalence of phenylbutazone in horse
meat at 3.5 %, a consumer would be exposed to phenylbutazone once every 4 months. Using a
conservative scenario (beef-based products consumption frequency of four times a week, 2 % of the
beef-based products containing horse meat, 3.5 % (see Section 3.1) of horse meat containing
phenylbutazone), a consumer of beef-based products could be exposed to phenylbutazone once every

6.8 years.

At the population level, and across different country and age groups this would represent from up to
144 to up to approximately 30,300 individuals per 100 million potentially exposed each day to
phenylbutazone through the consumption of horse meat or horse meat products, and from up to 5 to up
to 36,800 individuals per 100 million through the consumption of beef-based products adulterated with

horse meat. The details on the exposure likelihood estimations are reported in Appendix B.

3.4. Levels of exposure to phenylbutazone

Considering the likelihood of exposure to phenylbutazone, only infrequent events of exposure are
foreseen at the individual level for both horse meat consumers and for consumers of beef-based
products potentially adulterated with horse meat. For this reason, the estimation of chronic exposure
levels were not considered relevant, and only the acute levels resulting from a single day of exposure

were estimated. The acute levels of exposure were higher in children than in adolescents and in adults.

Assuming exposure via horse meat contaminated at the highest levels measured in horse samples
(1,900 pg/kg phenylbutazone measured in kidney), the average acute exposure from the consumption
of horse meat or adulterated beef-based products was estimated to range across the population groups
from 2.24 to 9.69 ug/kg b.w. per day for children and from 1.38 to 4.42 pg/kg b.w. per day for
adolescents and adults. The 95 percentile acute exposure was estimated to range across the
population groups from 4.50 to 15.55 pg/kg b.w. per day for children, and from 2.74 to 9.00 pg/kg b.w.
per day in adolescents and adults. When considering horse meat containing phenylbutazone at a level

equal to that measured in the only positive muscle sample reported (19.2 pg/kg), average acute
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exposure levels ranging from 0.02 to 0.10 pg/kg b.w. per day for the children and from 0.01 to 0.04
pg/kg b.w. per day for the adolescents and adults were estimated. The 95 percentage acute exposure
levels were estimated to range from 0.05 to 0.16 pg/kg b.w. per day for the children, and from 0.03 to
0.09 pg/kg b.w. per day for the adolescents and adults. The details on the exposure level estimations

are reported in Appendix B.

4. Risk characterisation

The main hazards identified for residues of phenylbutazone are blood dyscrasias, genotoxicity and
carcinogenicity.

Blood dyscrasias

The occurrence of blood dyscrasias following therapeutic use of phenylbutazone (with therapeutic doses
ranging from 200 to 600 mg/person per day) in humans is low (approximately 1 in 30,000). However it
is considered that this effect might occur at lower exposure levels in sensitive humans.

Given that a threshold level cannot be set for the idiosyncratic reactions observed in humans, a risk to
human health following exposure to any amount of phenylbutazone, although low, cannot be excluded.

In the absence of a threshold for the idiosyncratic effects of phenylbutazone, no quantitative risk
characterisation can be carried out. However the likelihood that cases of blood dyscrasias could arise
from dietary exposure to phenylbutazone as a result of the recent fraudulent practices, was estimated
by considering the overall likelihood that susceptible subjects were exposed to the substance (either via
direct consumption or contaminated horse meat or the consumption of beef products containing
contaminated horse meat). Considering the different scenarios, the daily probability for an individual
both to be a subject susceptible to develop anaemia and to be exposed to phenylbutazone was
estimated to range from 2 in a trillion up to 1 in 100 million.

Genotoxicity/carcinogenicity

Data on genotoxicity are equivocal, and it is not possible to conclude that a genotoxic mode of action is
responsible for the carcinogenicity observed in laboratory animals. However it is noted from studies in
rodents that the tumours are most associated with organs that also show adverse effects at the lowest
doses tested, indicating that the carcinogenicity might be linked to organ toxicity rather than direct
genotoxicity. The doses at which organ toxicity and carcinogenicity were observed are more than three
orders of magnitude higher than those that could be expected from potential exposure to
phenylbutazone from horse meat. In addition those effects were observed following chronic exposure
which is unlikely to be the case in relation to the frequency of exposure events to humans from the
consumption of horse meat containing phenylbutazone. Therefore it is considered that the risk of
carcinogenicity to humans from this exposure is of very low concern.

5. Uncertainty analysis

An evaluation of the inherent uncertainties in the assessment of exposure to phenylbutazone has been
performed following the guidance of the Opinion of the Scientific Committee related to Uncertainties in
Dietary Exposure Assessment (EFSA, 2006). In addition, the report on ‘Characterizing and
Communicating Uncertainty in Exposure Assessment’ has been considered (WHO-IPCS, 2008).

The summary of uncertainties is reported in Table 1. A full discussion of the uncertainties identified is
given in Appendix D.
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The uncertainties are mainly related to the limited information available to estimate the prevalence and
levels of phenylbutazone in horse meat, the prevalence of fraudulent practices which entails replacing
beef meat by horse meat in beef-based products, and the consumption habits of horse meat throughout
Europe. However, assumptions were made in this regard in order to be conservative.

Table 1: Summary of qualitative evaluation of the impact of uncertainties on the risk assessment
of the exposure of phenylbutazone in horse meat.

Sources of uncertainty Direction®
Occurrence data originating from target sampling, which may not be representative +

Low number of samples available in some countries in regards to their annual +/-

production level of horse carcasses

Occurrence and maximum levels of phenylbutazone measured in parts of the animals +
not intended for consumption were taken as representative of the levels in horse meat.

Uncertainty related to the assumption that 90 % of processed beef meat was replaced +
by horse meat in meat burgers/meatballs, 80 % in beef stewed and 30 % in
minced/grounded beef

Uncertainty related to the assumption that 0.1, 1 and 2 % of the beef-based products +
would contains horse meat

Uncertainty related to the assumption that horse offal could be illicitly used in beef- +
based products

Insufficient data on the presence of oxyphenbutazone in horse meat -

Limited reliability of the data on horse meat consumption available in the EFSA +/-
Comprehensive European Food Consumption Database.

Consumption surveys not detailing the kind of meat used in meat products and +/-
reporting data disaggregated at the ingredient level for processed beef meat products

A single estimate of prevalence at European level without considering the possible +/-
variability throughout Europe

Incidence of aplastic anaemia observed in the therapeutic use of the substance +
considered to calculate the probability of potential cases of blood dyscrasias in relation
to exposure from horse meat containing phenylbutazone

(a): + = uncertainty with potential to cause over-estimation of exposure/risk; - = uncertainty with
potential to cause under-estimation of exposure/risk

It is important to acknowledge that the current assessment is restricted to horse meat and to
potentially adulterated beef-based products. The presence of residues of phenylbutazone has been
rarely reported in bovine animals (EFSA, 2011a, 2012, 2013), which has not been specifically taken into
account in the estimation of the likelihood of exposure. Moreover, due to the lack of occurrence data on
oxyphenbutazone and on its concurrent presence with phenylbutazone, this metabolite has not been
taken into consideration in the exposure assessment.

It is considered that the impact of the uncertainties on the risk assessment regarding human exposure
to residues of phenylbutazone in horse meat is considerable, however, it can be concluded that the risk
assessment of human exposure considered in the statement is likely to overestimate the risk.
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Conclusions and recommendations

Conclusions

Phenylbutazone is not authorised for use in food-producing animals as maximum residue limits are not
established for the substance. In 1997, the Committee for Medicinal Products for Veterinary Use (CVMP)
assessed the consumer safety of phenylbutazone and concluded that no acceptable daily intake (ADI)
could be established hence no maximum residue limits (MRL) could be recommended. Controls in
Member States have however revealed the presence of residues of phenylbutazone in horse meat which
indicate an illegal use of carcasses of horses treated with this pharmacological substance.

On 28 February 2013, the European Commission asked the European Food Safety Authority and the
European Medicines Agency for a joint statement regarding a risk assessment on residues of
phenylbutazone in horse meat, from direct consumption of horse meat as well as from other products
adulterated with such food.

It must be noted that the risk assessment has been performed on the basis of limited data in terms of
toxicity of phenylbutazone as well as in terms of actual occurrence data reported in horse meat across
the EU, which had been sampled in the previous years only occasionally, using diverse sampling and
detection methods. In view of the assumptions made to address most of the existing uncertainties, it
was concluded that the current risk assessment is likely to overestimate the risks.

The European Food Safety Authority and the European Medicines Agency conclude that:

o The safety assessment performed by the CVMP regarding phenylbutazone in 1997 has been
confirmed in the absence of any relevant new data. Therefore EMA and EFSA confirmed that it is not
possible to establish safe levels for phenylbutazone in food. In relation to the risk to the consumer,
the main concerns remain idiosyncratic blood dyscrasias and the genotoxic/carcinogenic potential.
No thresholds could be identified.

e The occurrence of blood dyscrasias following therapeutic use of phenylbutazone in humans is low
(approximately 1 in 30,000). In the absence of dose response data it is considered that this effect
might occur at lower exposure levels in sensitive humans.

e Data on genotoxicity are equivocal and a genotoxic mode of action for carcinogenicity cannot be
excluded but it is considered most likely that the carcinogenicity observed in laboratory animals
might be linked to organ toxicity.

e The results from the National Residue Control Plans (NRCP) from 19 Member States collated in the
framework of this scientific statement were used to estimate the prevalence of horse meat
containing phenylbutazone and the level to which consumers may have been exposed.

e Thirty seven samples out of 2,386 samples taken from years 2005 to 2013 were found positive for
phenylbutazone. Kidney was the matrix with the highest detection rate (2.8 % (33/1,160) and
highest levels measured (up to 1,900 pg/kg). Only one sample of muscle out of 672 (0.1 %) was
found positive, with phenylbutazone at 19.2 pg/kg.

e The likelihood of dietary exposure to phenylbutazone was estimated at the consumer level by
combining the frequency of consumption of horse meat or beef-based products potentially
adulterated with horse meat with the prevalence of phenylbutazone in horse meat.

e Based on a horse meat consumption frequency of twice a week and a prevalence of phenylbutazone
in horse meat of 3.5 %, which is considered as a conservative scenario, the probability of exposure
of a consumer to phenylbutazone would be once every 4 months. Lower probabilities of exposure
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were estimated for consumption, from two to four times a week, of beef-based products potentially
adulterated with horse meat.

At the population level and across different countries and age groups, up to 144 individuals to up to
approximately 30,300 individuals per 100 million have been potentially exposed each day to
phenylbutazone through the consumption of horse meat or horse meat products, and up to 5 to up
to 36,800 individuals per 100 million have been potentially exposed each day through the
consumption of beef-based products adulterated with horse meat.

Considering the infrequent events of exposure, only the acute levels resulting from a single day of
exposure were estimated. The estimated acute levels of exposure were higher in children than in
adolescents and in adults.

Assuming horse meat contaminated at the highest levels measured in horse samples (measured in
a kidney sample), an average acute exposure up to 9.69 pg/kg body weight (b.w.) per day, and a
95" percentile acute exposure up to 15.55 pg/kg b.w. per day were estimated from the
consumption of horse meat or adulterated beef-based products. Lower exposure can be expected
due to the lower concentration likely to be found in muscle in comparison to kidney.

There is uncertainty about the risk to potential exposure to oxyphenbutazone which was not taken
into account in the current assessment. Oxyphenbutazone was also detected in one muscle sample
at a concentration higher than phenylbutazone in the same sample. Oxyphenbutazone is a major
metabolite in horses with a slower elimination following daily administration to horses which is often
the case in veterinary practice.

In the absence of a threshold of toxicity for the idiosyncratic effects of phenylbutazone, no
quantitative risk characterisation could be carried out. However, the likelihood that cases of blood
dyscrasias could arise from dietary exposure to phenylbutazone as a result of the recent fraudulent
practices was estimated by considering the overall likelihood that sensitive subjects were exposed
to the substance (either via direct consumption or contaminated horse meat or the consumption of
beef products containing contaminated horse meat). Considering the different scenarios, on one
given day the probability for an individual both to be a subject susceptible to develop aplastic
anaemia and to be exposed to phenylbutazone was estimated to range approximately from 2 in a
trillion to up to 1 in 100 million.

The doses at which organ toxicity was observed in experimental studies in laboratory animals are
more than three orders of magnitude higher than those that could be expected from potential
exposure to phenylbutazone from horse meat consumed as such or present in beef-based products.
In addition those effects were observed following chronic exposure which is unlikely to be the case
in relation to the frequency of exposure events from the consumption of horse meat containing
phenylbutazone. Therefore it is considered that the risk of carcinogenicity to humans from this
exposure is of very low concern.

Recommendations

The findings of residues of phenylbutazone in horsemeat results from horse carcasses entering the food
chain illegally. With the aim of improving controls and minimising the risk the following

recommendations are made:

A reliable identification system to improve traceability of horses, including strengthening the “horse
passport” system, with appropriate and effective enforcement.
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As the sampling intensity and methods for horses varies substantially between Member States,
harmonised control measures in terms of sampling and performance of analytical methods in
relation to phenylbutazone should be considered.

Improvement of data reporting methodology concerning monitoring of veterinary drug residues and
other substances by Member States under Council Directive 96/23, as recommended by EFSA
(2012).

Monitoring of the main metabolite oxyphenbutazone considering its slower elimination in horses and
the likely similar pharmacological effects and toxicity of oxyphenbutazone and phenylbutazone.
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Appendices

A. Summary report CVMP (1997)

m European Medicines Agency
Veteninary Medicines and Inspectons

EMEAMRL29TST-FINAL
October 1997

COMMITTEE FOR VETERINARY MEDICINAL PRODUCTS

FHENYLEUTAZONE

SUMMARY REFORT

1. Phenylbutazone (4-butyl,l,2-diphenylpyrazohdone-3,5-dione) 15 a synthetic pyrazolone
dervative with anti-mflammatory, antipyretic and analgesic properfies. In veterinary
medicme phenylbutzzene 15 uwsed In mono-preparations by ozl or parenteral
admmistration, or m conjunchion with ramifenarone and 15 admmistered by intramuscular
or slow intravenous mjection. Phenylbutazone preparations are indicated for use m horses
as an adjmet to therapy i many mflammatory condibions of the pwsculoskeletal and
locomotor systemys. Becommended dosages are between 2.2-9 meg'ks bw'day for a
maximum of 12 days. A 2:]1 combmation product of mmfenazone and phenylbutazone 1=
available for similar indications in horses, cattle and pigs. The recommended dose is
7T mgky bw for horses and cattle parenterally, 14 mpky bw for calves and piz=
parenterally, or 20 ghorse or 8 g/pig rectally.

2. Phenylbutazone 15 a non-steroidal anb-inflammatory drug (NSAIDY), classified as an enchic
acid. In common with other non-stercidal anti-mflammatory dmgs phenylbutazone exerts
its pharmacological and tocacological effects through mhibiion of the prostaglandin
endoperoxide synthetazs systern The FD s for the inlibihon of prostaglandin synthesis m
a carrageenin exudate study m the rat was 3 x 2.8 mg phenylbutazoneky bw/day.
Phenylbutazone has vanable anfipyretic actity in different species. In the rat the effective
dose 15 apprecamately 140 mg'kg. In the rabbot, pyrexaa was reduced by 70-80%, the effect
lasting for at least 3 howrs after infravenous doses of 40 or 70 mg/kg phenylbutazone. Oral
admmistration of doses of phenylbutazone of 20-200 mg'kg to mice, increased reaction
time to thermal imtation and hot plate exposure by around 20-30% apnd 30-40%,
respectively in a dose-dependent manner. Intrapentoneal admimstration of phenylbutazone
in muce inhibats acetic acid-induced abdoounal pamn. The EDy, was reported as 20 me'ks.
In the cat, mtravenous doses of phenylbutazone have a normotensive or hypertensive effect
on blood pressure; phenvlbutazone bas no sedabng or spasmolyhc effects. Some non-
steroidal anti-inflammatory drugs such as phenylbutazone and aspnn mreversibly mbabat
platelet cyelo-oxygenase, blocking formation of thromoboxane A2 thus inhibeting platelet
agzregation, thrombosiz and haemostasis. It was pot possible to determine a
pharmacological NOEL from the data avalable.

3. Radiolabel studies m the rat mdicated rapid and almost complete absorphon of
phenylbutazone followme oral exposure. In male rats dosed with 15 mg'kg bw, over 50%
of the dose was excreted m the wine within 24 howrs. After 48 howrs approxmately 95% of
the total dose was recovered, 60%% in urine and 35% in faeces. In fomale rats given doses of
10 mg'kg bw by gavage, about 88% of the dose was recovered in the wine and faeces
within 96 hours. Phenylbutazone binds strongly to plasma proteins with around 1/4-1/3 of
the dose localised m the plasma and binding m plasma of over % being reporfed in
vanous speces. In rats and dogs the lughest fissue concentrations are seen m the kidney
and hiver.

7 Westfemy Circus, Canary Wiart, London, E14 4HB, UK
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4 A punber of metabolites have been identified ipcluding oxyphenbutazone,
7-hydroxyphenyl-butazons,  p-y-hydroxyphenylbutzzone, and C-glucwromdes  of
phenylbutazone and Y-hydroscy-phenylbutazone. Metabolism to cxyphenbutazone and
T-hydroxyphenylbutazones appears to represent the major metabohe pathway m most
species. Metabohsm and excrefion of phenylbutzzone were measured in the rat following
admmistraton of a radiclabelled dose of 15 mg'ks bw by oral zavage Comparison of
faeral and biliary excretion suggested that enferc-hepatic recirenlation was insipmaficant.
The ehminafion half-hife in most laboratory ammmals, pigs and horses 1s around 5-8 hours,
except for goats (15 howrs) and cattle (37-66 hours).

5. In humans rapid and almost complete absorphon from oral admmistration (71-8%%%
excrefion) 15 reporfed. Inframmscular absorphon 15 relatively  slow.  Followang
admmistration of 800 mg doses to bumans by oral or infrarmscular roufes absorphion was
greater by the oral route, plasma levels peaking af two hours. Intrammseular absorphon
peaked between 6-10 bours, by 24 bowrs plasma levels were simmlar for both routes. It is
reported that phenylbutazone 15 extensively metabohised in bumans with about only 1%
bemng excreted unchanged mn the wine. About 50% of the excreted dose 15 composed of C4
glucuronides of phenylbutazone (40%) and y-hydroxyphenvlbutazone (12%) and only
about 10% other known metabelites. In lnmans highest tissue levels weme reported in post-
mortem samples from adrenals, kidney and hng Excretion in humans 15 slow, 21 days
after application of a angle 400 mg labelled dose only 88% (61% m wine and 26% m
faeces) of the radicactivity had been recovered. The elimmation half-life in humans 15 66-
88 hours. The major differences in metabolism between humans and laboratory species
appear to be that in bumans both C-glocwromdation and hydroxylabon are mvolved,
whereas mm the rat and dog metabolism 15 predomunantly through bydroxylation It 1s
clammed that this may account for the difference in elinination rates. In bomams half-life is
dose-dependent, increasing with dose over the therapeutic dose-range (1.7-3 mp'kg bw).

6. The study of phenylbutazone half-hfe in monozygotic and dizygotic twins showed hittle
betereen dizygotic twins. This indicates that a penetic element may be responsible for the
wide vanafion m phenylbutazone metabolism m humans. Pretreatment wath
oxyphenbufzzone mereases the halfhife mm the rat and decveases plasma clearance.
Phenobarbitone decreases the halflife of phenvlbutazone. This can resulf in inereased
plasma levels of unbound pharmacologically active parent compound Phenylbutazone is
knowm fo mberact with the pharmacolinefics of many other compounds, includmg
bydrocortisone, tolbutamide and ammopynne, cholestyranuime,  anhcoagulants,
sulphonvlureas, phenytoin, methotrexate and hithium leading to increased toxcity.

7. Acute oral LDs; values are reported for the mouse (442-7T0]) mg'ks bw), rat (360-
1000 me'kg bw) and gumea pig (250-1220 mg'kg bw). MNecroic uleers and gasine
hasmorrhage were reporfed m mts dosed omlly with 300 mg'kg phenvlbutazone and
sacrificed befween 4-24 howrs after dosing Sipmaficant diwmal effects were reported
male rats; oral LD, value were 710 mg'kg bw am, and 525 mg'ks bw pm In a smgle
dose study companng the ulcerogenic effects of 10 non-stermdal anh-inflammatory drgs,

8. In 19-day repeated dose studies groups of 5 male and 5 female mice recerved daly oral
doses of 0, 40, 80, 150, 300 or 600 mg'kg bw by gavage. Mo effects on body weights or
dmmalngnswaempm‘teihntﬁmalﬁaniﬁﬁmnhﬂgrmlpjmmtmgmﬂdaly
doses of 0, 40, 80, 150, 300 or 600 mg'kg bw for 19 days, 3 males and 4 logh-dose females
and 2 females at 300 mz'kg died due to phenylbutazone freatment, all deaths corwming on
days 2-20 of treatment. Body weights were sipmficantly depressed at doses greater than
300 mgkg bw. NOELs could not be determined from these studies as mo data on
haesmatology, climeal chemistry or lnstopathology were reported.
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10

11.

1%

In a 13-week study, groups of 10 male and 10 female mice recerved daily oral doses (3
daysfweek) of 0, 40, 80, 150, 300 or 600 mg phenylbutazone’ky bw. Frve male and 4
female lngh dose ammals died before the end of the study, buf no effects on bodyweighis
or climcal signs were observed. Liver weights were significantly increased in both sexes at
300 and 600 mg'kg bw. No treatment-related pathology was observed. The NOEL was 150
mgkg bw. Groups of 10 male and 10 female rats received daily oral doses (5 day='weak)
of 0, 25, 50, 100, 200 or 300 mg'kg bw. Seven male and 8 female high dose amimals, and
male and 2 females at 200 mp'kg bwr died betwreen weeks 1-9 of the study. Chnical effects
reported at 200 and 300 mgks bw mcluded dimvhoea, poor groommg and
chromodachryorrhea. Bodyweights were sipmificantly lower mn the 200 and 300 mzks bw
oedema and munerabsation were seen at ncreased incidences at doses greater than
100 mg'kg bw 1 males and greater than 50 me'kg bwr 10 females. Testicular degeneration
was seen I 46 males at 300 mgks, 210 males at 200 mg'kg and 1/10 males at 100
mgkg Lymphoid depletion of thyoms, spleen and lymph nodes was seen in 6/7 males and
6/8 females at 300 me'kg and 1 male and 1 female at 200 mg'kg, this lesion was only seen
1o animals dying before the end of the study. The NOEL was 25 mg'ks bw.

In a chrome study, single dogs were gmiven 10, 100 or 200-250 mg phenvibutazonekg
bw/day orally for 90 days. Mo adverse effects were seen in the animals recerving 10 or 100
mgke. The lngh dose animzl developed vomting, bloody diamhoea and soft stools after 2
days. Soft stools were seen m the second week, mappetance and anorexia developed at
week mne unfil death 1n week 12. Hasmatology was normal in the lower dose animals. The
high dose ammal was muldly anaerme thronghout. No treatment related lesions were found
grossly or at mueroscopic examination of hver spleen kidney or bone mawow. Thas study
was not conducted to GLP standards and a MOEL could not be determined due to the small
number of ammals wsed and the limited laboratory myvestigations conducted.

Cats wers exposed to oral daily doses of 44 mg phenylbutazone’kg ber for 21 davs. Weight
loss and mappetance occurred with climcal symptoms of alopecia, debvdration, vommting
and depression. Deaths ocewred from day 12, one ammal surmaved to the snd of the study
i a monbund condibon Ervthrocyte count and haemoglobin concentrabion were
decreased. Renal damage, bone marrow depression and a reduction m erythroblasts were
reported at post mortem, but agranulocytosis was not detected. No tome effects were
reported m a catf that recernved fortnightly doses of 2 x 12-16 mg phenylbutazone’kg bw for
one Vear.

Adverse climeal signs of mtolerance reported in horses melude depression, lhistlessness,
inappetance, gingival and lingual uleeration, diamhoea anorexia, abdommal and preputial
oedema, recumbency, shock and death MNecropsy findings include ulceration of the oral
necrosts has been chserved mn horses but it 1s suggested that this mav not be a direct effect
of phenylbutazone, but due to debydration or coadmimstration of other nephrotoae drugs,
however, use 15 confraindicated m these circumstances. Hepatotoaaeity has been reporfed m
horses given oral doses of 8.8 mpkg bw for four days or 7.5 mg'kg bw for eight days.
The therapeutic window 15 reported fo be quife narow and adverse effects have been
reported at doses close recommended dose rates (smgle doses of 8-12 mg'ks bw for more
than four days or twice daily doses of 4.4 mg'kg bw for four davs, then 2.2 mg'kg bw for
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14.

15.

16.

17.

18.

HNo adequate reproductive or teratology studies were available. Two studies compared the
reproductive tomcology of a oumber of NSAIDs and other pharmaceuticals, meluding
phenvibutazone. There was evidence of foetotomerty n offspring of female rats exposed to
a dietary dose of 42 mg phenylbutazone'kg bwiday for 14 days pnor to mating through teo
weaning. Severe maternal foooerty was also reported. Neonatal viabahity and sumaval were
decreased, 1n the absence of maternal tencity, mn offspnng of female rats exposed to diets
contaming 44 mg'kg bw/day from dav 15 of gestation through weammg. Doses of 50, 100
or 200 mg phenylbutarone’kg bw by oral gavage to pregmant rats from days & to 15 of
gestation, resulfed m reductions in implantations and decreased foetal and hiter weights.
Investigations of teratogenicity m the rat and rabbit were inconchisive. Mo NOELs could

An in vitro test for pene mutation using 5. fphimuritm strains TASS, TAL00, TA1535 and
TAL53T and doses of phenylbutazone of 33-10000 pg'plate, with and without metabolic
actrvation {rat and hamster 59) was negative. Doses greater tham or equal to 3333 pg
phenylbutazone'plate were foxc to stam TAL0D o the absence of metabolic activation
An in vitre stody for gene mmtation mn mammahian cells using the mouse L31TEY/TE
hymphoma assay produced sigmficant positive responses at doses greater than or equal to
500 ug'ml without metabolic achvation, and greater than or equal to 400 pg'ml with
metabolic activation Lethality was reported at doses of 600 and 800 pg'ml with and
without metabolic activation Negative findings were mported in firther Ames Salmonslla
aszays, B subtilis rec rec” assays and mutagenicity studies in silkworms.

In vitre assays for chromosomal abenmations and sister chromatid exchanges (SCE) were
conducted using Chinese hamster ovary (CHO) cells. No mereases m SCEs were found
erther with or without metabohe activation. Mo merease mn chromosome aberrations were
seen without metabolic achnaton, sizmficantly meoreased meidence of aberrations were
seen with metabolic activation at 1600 and 5000 pg'ml, tat not 500 pg'ml. Positive results
for chromosomal aberrations have also been reported in cultwred hamster ling fibroblasts
(withouwt actrvation), but negative results were obtamed for chromosomal abemations or
SCE: m human fibroblasts. An in wviro study exposing lmman blood cells to
phenylbutazone at levels of 100 mg % (cf steady-state plasma concentration at 300 mg/day
of 60-130 mg %) for 16 or 40 howrs, found no evidence of chromosomal or chromatid
damage.

Chromosomal changes were seen m lymphocytes of humans exposed to prolonged
sipnificantly higher in patients taking daily doses of phenylbutazone of 100-300 mg (2%0)
than controls (0.48% ), as was the frequency of dicenine chromosomes (0.45% of 0L06%).
There was no evidence of any relationship between frequency of damaged cells and sex,
ge, duration of treatment or accurmlated dose.

Pahents presenting at clime with indications for phenylbutazone therapy were tested before
and dunng treatment. Only 3/9 patents had cells with chromosome damage (3/900 cells
exammed), pricy to treatment. Dunng treatment, chromosomal damage was found 1 §8/9
nine (6273 000 cells). Dlamape was found as early as two weeks from starting treatment and
all exght wathin 16 week=. It was not possible to reach a conclusion on the pmfagemoty of
phenyvibutazone due to the lack of adequate in wive studies.

The carcinogenic potential of phenylbutazone was evaluated by the International Agency
for Research on Cancer in 1987. The data available at that ime was limited and considered
insufficient to reach a conclusion Since that time three studies have become available,
including two GLP studies in rats and mice conducted for the US MNahonal Toxcology
Program.
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Inbred DOMEYU rats were fed diet comtammz 0, 1250 or 2500 mgks feed
phenylbutazone for 2 vears. In females dose-dependent pomtive trends were seen for
lenkaenua, hepatic neoplasms and adrenal pheochromocytomas. Tumour-promoting effects
of phenylbutazone were also mveshgated I rats. After imhahon with N-ethyl-N-
nitrosourea (ENLT) or N-propyl-N-nitrosourea (FNU), animals received erther basal diet or
diet contmiming 2500 mgkg feed phenylbutazone for 2 years. Bats exposed to MN-ethyl-N-
nitrosourea or N-propvl-N-mtrosourea showed increased incidences of ovarnan neoplasms,
leukaenma, ghomas, mtestinal neoplasms and cortical neoplasms, incidences of these
fumours were not increased by phenylbutazone exposwre. However a shight promoting
effect was noted for renal and thyroid tumours.

B&C3F |, mice were grven daily oral doses of phenylbutzzome (0, 150, 300 mg'kg bw), 3
days‘week for 103 weeks. No treatment-related chmical signs were reported and survival
was umaffected Mean bodyweights were shehily decreased m the high dose.
Hepatocellular adenomas or hepatocellular adenomas and carcmomas combimed showed
sipnificant pomfive frends m males and were mipnificantly greater at the igh dose,

neoplasms were not mereased 1 females. Non-neoplastic hepatocellular
lesions also showed mignificant (and mn some cases, dose-related) increases. A sigmificant
decrease in lymphomas was seen in lugh dose male mice compared to controls. Mo NOEL

F344/'N rat= were prven daly oral doses of phenvlbutazone (0, 50, 100 mgks bw), 5
days‘week for 103 weeks. Survival of male low dose amimals was statistically sipmficanthy
lower than controls, survival of agh dose females was shghily decreased. Bodyweaghts of
the high dose were lower than controls. Mo adverse chmical effects were reported
Incidence and seventy of nephropathy and renal lesions were sigmficantly greater i both
dose groups and both sexes than confrols. Small numbers of renal tubular cell adenomas
and care: were seen 1n male rats and fubular cell adenomas and rare transibonal cell
carcinomas of the pelvie epithelinm were seen in females. Adrenal gland medullary
hyperplasia was =pnificantly mereased m the high dose females Lesions of the
forestomach were sigmficantly increased in the treated males and hipgh dose females.
An mmereased incidence of hishocyhe infilation of the himg was seen in the lngh dose
fermnales and a statistically decreased incidence of mammary fibroadenomas was seen m the
high dose females with a sipmificant negative frend. Mo NOEL for neoplastic or non-
neoplastic effects can be denved from this study.

These stadies mdicate that phenylbutazone i1s probably carcinogenic to male moce and
fernale rats. There 15 some houted evidence that phenylbutazone can also act as a fumour
Promotor.

Mo experimental studies have been performed in ammals to investigate potential
mmmnotoxic effects of phenylbutazone. The data on adverse effects in nmans mdicates
(idiosyneratic) reactions fo the compound that hawve occasiomally been fatal. As no
mechanizm has been establizhed for the blood dyserzsias m bumoans and newtropema was
seen In some ammal species, further imvestigation of the imominotoxic capability of
phenylbutazone would be desirable.

Adverse reactions are commonly reported with elimeal use of phenylbutazone n humans.
Between 10-45% of patients report some type of side-effect, which cover a broad spectrum
of conditions. The most sentous adverse effects from phenylbutarone treatment in lmmans
and thrombocytopema may also ocour. Muc:lahtjrﬁnmfatalbnnemmmrwdwrmdneto
phenylbutazone and oxyphenbutazone 1= eshimated at 2.2 and 3.8 par 100000, respectrvaly,
compared fo a figure of around 2.5-5 per 100000 for chloramphemicol In the UK

Page 22/51



4

25,

26

7.

Inhitwtion of DNA synthesis in cultwed bumen lymphocytes in vitre by short term
even at the lowest dose tested (32 UA). In the presence of serom, phenylbutazone onby
cansed appreciable mhibition in one case (dose not specified). Inlibition of DNA synthezs
m cultured human bone marrow cells aspirated from long cancer patients has been
mvestigated In bone marmew cells from two patients (both male), phenylbutazone caused 2
dose-dependent decrease in uptake of *H-TdR. that was negated by serum, in the third
(female), a mmch greater mhabition occured and there was still inhibifion in the presence of
serum at levels of phenylbutazone (30-600 pM) well within the thermpeubc range.
S1gmficant but shight decreases m cell viabality were seen with increasing doses but at only
6% m the lnghest doses were not consmdered to be responzible for the effect on DNA
synthesis. | was also noted that imhibition was brought about by only one bow's exposure
and the magnitude of inhibition i the absence of serum is comparable to that of cytotoxe
drugs used in treatment of leukasmias, e g cytosine arabinoside and hydroxyurea. In vitro
studies to investigate effects of phenylbutazone on growth of bone marmow cells have been
performed using haematologically normal oman gramulocyte and monocyte enltures.
Dose-dependent mhition of colony formation was reported. Phenylbutazone had an EDy,
are in the region of 200-300 M. Lymphocytes from fresh peripheral blood of mne healthy
subjects were transformed to proliferating blashe forms and meubated m mednmm
containing phenylbutazone at concentrations from 30-500 pM with "H-TdR. for one hour,
both with and without the presence of 20% serum. Phenylbutazone caused inlubifion of
DMA synthesis as measured by 'H-TdR incorporation Cell counts and trypan blue
exclusion tests mdicate these effects were not caused by lethal tomoc effects. The mhibitory
acton of phenvlbutazone, on in vitre zrowth of human gramulocyte and menecyte colomes
has also been mvestigated Phenylbutazone was directly fomc to progemitor cells at
concentrafions around 250 b An EDs; value {conceniration producing 50% mhibstion of
colony formation) was obtained of about 180 phi

It 15 therefore concluded that a mechanizm for phenylbutazone-induced myelotomcity m
bumans has not yet been demonstrated The climeal profile of phenyvlbutazone-mmduced
dyscrasias 15 complicated. The in wire imvestigations using haemopoletic progemtor cells
indicate dose-dependent effects on DNA synthesis and chromosomal damage. However, it
15 difficult to relate the findings of these studies to each other, or to the evenis m
phenylbutazone treated patients. Phenvlbutazone-mduced aplastic anaesma may show an
msidions development after prolonged treatment, 1t mav ocowr months after treatment has
ceased, or occamionzlly develop acutely often on rechallenge. A granulocytosis on the other
hand appears more closely related to dmg exposure and in many cases ocows within days
of starting treatment Mo animal model exists for these myelotoxic effects.

No data ame provided on esther the effects of phenylbutazope on hwman put flora or miero-
organisms used mn food processing. Such data are not considered necessary for thas class of
substance.

Oxyphenbutazone and y-bvdroxyphenylbutazone are the pnneipal metabolites and both are
reported o exhibit anti-inflammatery activity. The available data on cxyphenbutazone was
linmted to reports of pharmacological studies, acute tomcity data and effects on the
hasmopoistic system It 15 unclear whether phenylbutazone or oxyphenbutazone is the
more potent substance n terms of pharmacolomical effects and tomeorty to laboratory
ammals. However the data on myelotoxic effects sugpest that oxyphenbutazone 1= more
toxie than the parent compound
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It was concluded that no ADI could be established for the following reasons:

* The most ciitieal known toxie effects of phenylbutazone are blood dyserasiaz m
bumans. It 15 not possible to determume a NOEL for this effect. Phenylbutazone has
been used for a enge of mmdications m the past and blood dyscrasias have been
reported over the ranpe of therapeutic doses. The myelotomic effects of
phenylbutazone and 1tz metabolites are analogous with the effects of chloramphenicol
and cytotoxac drugs;

*  Phenylbutazone 15 neplrotoxic m the rat and hepatotocoe m the mouse. There is
evidence of carcinogemeity in one or both sexes in both species. NOEL= or mimmmum
affect levels in these studies cannot be denved from these studies;

* Mo adequate data on reproductive toxicity are available;

* In vitro studies have shown evidence of mufagensc potenfial and examuination of
lymphocytes from buman pabents shows sigmficant increases m chromosomal
damage. No adequate studies to mvestigate the mmtagemic activity of phenylbutazone
in vive have been conducted.

No radiometric studies were presenfed in the target species, hence no ustficaton for the

chotce of a marker residue was given and po mfrmation concerming the ratie of marker to

total residues for any of the target species was provided.

In pigs, miravenous doses of 20 and 40 mg phenylbutarone’ks bw zave phenylbutazone Vy
values of .14 and 0.22 1kg respectively. In the same plasma samples the V,; values of the
metabolite oxyphenbutazone were .19 and 0.4]1 Lkg respectively. Elinvination data were
also presented for commercial phenylbutazone preparations m pigs (ntramuscular 7 me'ks
bw; fin = 12.5 bhows). The metabolites in 24 hour unne samples from pigs dosed
greater than Y-hydroxy-phenylbutazone greater than py-dibvdroxyphenylbutazone and
greater than phenylbutazone.

When pomes were dosed orlly or mbavenously wath 4.4 mg phenylbutazone'ks bwr
{(commercial formmulation) the changes m plasma phenylbutazone concentratons with tme
fitted a two compartment open model The plasma concentrafions of phenylbutazone
following oral admimstration indicated a mean bioavailabahty of 68% based on the AUC,.
138 - Elimimation data were also presented for commercial phenylbutazone preparations in
horses (Intravenous 6 mg'kg bw; t,, = 6.2 hours).

In cattle treated with 7.8 mg phenylbutazone’kg bw (commercial formulation contaimng
rammfenarone), the hghest fissue concentrations B bowrs after dosing were detected m
plasma, edible tissues contained relatrvely lower residue concentrafions (1.4 mg'ks m hver
and 1.3 mgky m kidney).

In healthy and leukaemia vius infected cattle the ehmination half-lives (t,) following
nfravenous and oral admmistration of 2 * 5 mg phenylbutazone’ky bw were 31.4 to 78.2
hours (healthy to infected) and 36.8 to 78.2 hours (healthy to infected) respectively.

In cattle dosed twice with 5 mg'kg ber with a 3 week mterval between doses, the variaton
1n plasma concentrabions with tme fitted a three compartment open model and ndicated a
mean bioavaillability of 68%. In cattle treated with 7.8 mg phenvibutazoneky bwr
{commercial formmlaton containmg ramufenazone), the area under the cuwrve was 5221
mgh'l Plasma protein binding of phenylbutazone was found to be greater than 90% m all
species tested.

e
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The majonty of the 45 pharmaccokinetic studies presented by the apphcants were extracted
from the published ltersiure. None of the studies presented were complant with the
requrements of GLP. The pharmacokinetic studies were performed using commercial
preparations of phenylbutazone containng other pharmacologically active compounds
(ranafenazone and/or dexamethasops), or used sopropylantipyrne (3 compound closely
related to phenylbutazone making crifical companson of the data mmposaible When the
target species were dosed with phenylbutazone the major metabolites m plasma and wine
samples were phenylbutarone and oxyphenbutazone (by HPLC or GLC).

When pizs were intrarmiscularly dosed 21 mg phenylbutazoneks bw with a commereial
phenyvibutazone preparstion (containmg ramfenarone and dexamethasone), all tissues at 6,
8 and 10 day tomepoints confamed residue concentrabions afpheu}rhlama:ul,
oxyphenbutazone and ramifenazone below 300 pz'ks (the analbytical lmit of detection).
concentrations In mjection site tissues were not measured. The study did not comply with
the requrementz of Volume VI of the Bules Governmmg Medicinal Products m the
European Commmmnity in terms of the number of ammals per fime point.

In a pemy & hours after oral desing with 4 4 mg phenylbutazone'’ks bw phenylbutazone and
oxyphenbutazone concentrations were 700 pgkg and 200 pgkg respectively m bver,
T00 ug'kg and 1100 pgkg respectively mn kidney amd 100 pgkz and 100 pgks
respectively in mmscle. Phenylbutazone and cxyphenbutazone residue concentratons m a
pony killed 24 hours after dosing were 200 pg'ks and less than 100 pg'kg respectively m
liver, 400 pg'kg and 400 pg'ke respechvely m kndney and less than 100 pgpke and less
than 100 pz'ks respectively in mmscle. Plasma residue copcenfrations over the same tfime
pencd fell from 3.3 pgml and 1.1 pwgml respectively to 0,600 pgpml and 0.2 pgml
respectively. No results for residue concentrations in the fat tissues of pomes after dosing
with phenylbutazone were presanted Higher residues were found 1n a study m horses wath
one ammal slaughtered per time pomt; bowever the dosage repime for this study was not
FIven.

When cows were mbevencusly mjected with 7.5 mg phenyvlbutazoneky b,
phenylbutazone concentrations in biopsy samples of Inver and mmscle were nghest (8400
pe'ky and 3600 pz'kg respectrvely) 7 howrs after dosmp (second tmepoint) These
concentrafions depleted to below the lmit of detection (Jess than 50 pgkg actual value not
grven) by 392 hours {ca. 17 days) after dosing. Mo kndney or fat samples were analysed. In
another study using intravenous mjection of 7.8 mg'ks bw phenyvlbutazone (+ 14.4 mg'kg
bw metamizole) and ? ammals per tome point residues of phenylbutazone . lver and
kidnev were 1420 and 1380 pg'ke, 192 hours after dosmmg and less than 500 and 800 pgks
240 howrs after desmg. Residues m fat samples were below 500 pgkg ( the Lt of
detection). Mone of the caftle sindied complied with the requrements of Volume VI m
terms of mumbers of animals per ime poimnt.

In & lactating cows 1 bowr affer miravenous dosing 7.8 my phenylbutazone'ky bor mean
residue concentrations of phenylbutazone and oxyphenbutazone i mulk were 5 pg'kg and
64 pgks respectively. These concentrafions had depleted to below the lirmt of detection (3
pe'kg) in all samples by 24 bowrs for phenvibutazone and 48 howrs for oxyphenbutarone.

Hone of the residue depletion studies presented meet the equrements of Vohmme VI It
was not posshle to assess  the  smtability of phenylbutazone o
phenylbutazone+oxyphenbutazone as the marker residue mn food producing species due to
the lack of data. The ratio of these marker residues to total tissue residue was not known
for any of the target species. Additionally, metabolism data in rats and bumans suggest that
phenylbutazone residues represent only a very munor fraction (less than 5%) of unnary
residues  and that metabolites such as  py-dibydroxyphenylbutazone or  7-
hydroccyphenylbutazene could be better chowces for a marker residue. Furthermore, there
was evidence of rapid phenylbutazone degradation in mmscle tissue homogenates.
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41l. A pumber of analytical methods were provided for the defermnation of residues of
phenylbutazone or phenylbutazone+oxyphenybutazone as the marker residue m sample
matnices from food producing species. Most methods were based on HPLC. None of the
methods was validated in accordance with the requirement= of Veolume VL

Counelusions
Having considered that no information was provided in answer to the hst of questions
regarding:

the pharmacological and toxicological NOELs,
the submission of adequate mutapemicity studies,

the mechamsm of the carcinogenic potential of phenylbutazone observed 1n laboratory
ammals,

phenylbutazone and a threshold level for these effects,

radiometnic studies demonstrating residue depletion and the ratio of marker residue to
the choice of the marker residue,

a routine analytical method for monitoring purposes,

and that no ADI could be established and therefore no MELs could be elaborated,

the Commuttes for Veterinary Mediemal Products concluded that 2 recommendation for the
inclusion of phenylbutazone info amy of the annexes of Counml Regulahon (EEC)
Mo 2377790 cannot be made.
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B. Exposure assessment

B1 Phenylbutazone in horse samples

v' Data from National Residue Control Plans

The EU Member States (MS) routinely monitor residues of veterinary medicinal product in live animals and animal
products under the provision of the Council Directive 96/23/EC*. In this framework, most of the MS ((22/27) are
looking for phenylbutazone in horse samples as part of their National Residue Control Plans (NRCP); the few
countries that are not monitoring phenylbutazone producing less than 3 % of the total EU horse production.

Results from the NRCP of 19 Member States were collated in the framework of this scientific statement, representing
a total of 2 386 samples taken from years 2005 to 2013 (Table B1). The samples were mostly taken at the
slaughterhouse. Different matrices were tested: kidney and liver (1,171 samples), muscle (672 samples), serum and
plasma (475 samples), other (milk, urine: 10 samples). Overall, 37 samples (1.6 %) were found positive for
phenylbutazone. Kidney was the matrix with both the highest detection rate (2.9 % corresponding to 33 out of 1 160
kidney samples) and highest levels measured: from traces up to 1 900 pg/kg, with a median at 4.0 pg/kg. Two samples
of plasma and serum (0.4 %) were found positive for phenylbutazone with levels at 3 and 6.5 ug/kg. Only one sample
of muscle out of 672 (0.1 %) was found positive, with phenylbutazone at 19.2 pg/kg.

A limitation of this dataset is represented by the high inconsistency present both in the analysed matrices and the
sampling strategies. In particular it is noted that the presence of phenylbutazone is monitored in different matrices
including kidney, liver, serum, plasma and muscle. Regarding the sampling strategy, a substantial variability of the
sample proportion was observed among different Member States with in some cases an extremely low number of
samples. Finally, some differences of around a factor 10 were observed in the limits of quantification or CCalpha
reported for the different matrices.

In addition to these data, it has to be pointed out that in the framework of their NRCP, some countries have also found
phenylbutazone in beef samples. The EFSA reports on the results from the monitoring of veterinary medicinal product
residues and other substances in live animals and animal products mention that 17 beef samples were found positive
to phenylbutazone during the 2009 — 2011 period (EFSA, 20114, 2012, 2013).

v Information from the Rapid Alert System for Food and Feed (RASFF)

The presence of phenylbutazone has also been notified to the Rapid Alert System for Food and Feed (RASFF) in
horse products imported into the European Union (EU). In 2012, phenylbutazone was found by the Canadian
authorities at 10 pg/kg in kidney and 1.3 pg/kg in muscle tissue of a horse, for which some derived products have
been imported into the EU (RASFF notification n°2012.1078).

The presence of phenylbutazone has been reported in frozen beef burgers and meatballs taken from the market in
Portugal at levels of 2 and 11 pg/kg. These samples were also found positive for horse DNA but quantification gave
less than 1 % of horse DNA (RASFF notification n°2013.0445).

* Council Directive 96/23/EC of 29 April 1996 on measures to mo
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Table B1: Results from the monitoring of phen

ylbutazone in horse samples throu

ghout Europe.

Total Total
Member Average Monitoring number numk_)e_r . Analytical LoOQ or .
annual . of positive | Matrices analysed . CCalpha | Quantified values (ug/kg)
State S (a) period of samples technique
production samples (ng/kQg)
tested
(%0)
Austria 943 na Na na Muscle na na
Belgium 12,000 2009-2012 132 0 Muscle LC-MS/MS 2-10
Bulgaria 2,667 2011 8 0 Muscle na 11.3
Cyprus 6,800 -* -* -* -* -* -*
Czech Republic 305 2010-2012 24 1(4.2) Muscle HPLC-MS 2.5 19.2
LC-MS/MS,
Denmark 2,454 2008-2012 33 1 (3.0) Plasma HPLC-DAD 2-13.6 3
Estonia 0 -* -* -* -* -* -*
Finland 1,102 2008-2012 30 0 Muscle LC-MS/MS 3.2
France 16,446 2008-2012 329 0 Muscle LC-MS/MS 0.92
Liver, plasma,
Germany 9,109 2005-2012 188 1 (0.5) serum, muscle, na na 8.2 (liver)
kidney, milk, urine
Greece 0 -* -* -* -* -* -*
Hungary 173 2010-2012 3 0 Liver, muscle, na na
plasma

Ireland 4,291 2005-2012 361 1 (0.3) Kidney na 5 10
Italy 94,375 2009-2011 47 0 Plasma na na
Latvia 418 2010-2012 7 0 Muscle na na
Lithuania 2,205 na Na na Muscle na na
Luxembourg 0 -* -* -* -* -* -*
Malta 131 na Na na Kidney na na
The 1,992 2005-2012 36 0 Muscle na na
Netherlands
Poland 43,651 2009-2011 92 0 Muscle na 3.8
Portugal 1,044 2010-2012 9 0 Muscle na na
Romania 20,651 2011 2 0 Muscle na 1.66
Slovakia 11 -* -* -* -* -* -*
Slovenia 1,494 2010-2012 6 0 Plasma na 26
Spain 28,562 2008-2012 58 0 Muscle na na
Sweden 3,724 2010-2012 225 1 (0.4 Serum LC-MS/MS 2.5 6.5

Traces x5, 0.84, 1.0x2,
United . 1.1x2,1.4,1.6, 2.0, 2.3,
Kingdom 4,175 2009-2013 796 32 (4.0) Kidney na na 25 2.8. 3.8, 4.1, 4.9, 5,

5.3,6.4,6.5,8,8.2,10, 12,
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Total

Average . . Total number . LOQ or
Member Monitoring number o . Analytical -
State annual eriod of samples of positive | Matrices analysed technique CCalpha | Quantified values (ng/kg)
production® P testepd samples a (ng/kg)
(%)
49, 110, 1200x2, 1900
Eﬁ?gﬁea” 303,067 2,386 37 (1.6)

na: data not available; LC-MS/MS: liquid chromatography — tandem mass spectrometry; HPLC: high performance liquid chromatography; MS: mass spectrometry; DAD:

diode array detection; LOQ: limit of quantification.

(a) : annual production: average number of animals produced during the period 2008-2010 (EFSA, 2011a, 2012, 2013). *: Phenylbutazone not tested in horse meat. na: data

not available.
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B2 Oxyphenbutazone in horse samples

This metabolite of phenylbutazone is monitored by some MS in the framework of their NRCP. The EFSA reports on
the results from the monitoring of veterinary medicinal product residues and other substances in live animals and
animal products mention eight positive samples found during the 2009 — 2011 period (EFSA, 2011a, 2012, 2013).
Seven of them were corresponding to horse blood taken in live animals during a local competition in Belgium in 2010
and were not considered as relevant for the analysis. The last sample corresponded to horse muscle taken in Czech
Republic in 2011. Oxyphenbutazone and phenylbutazone were respectively found at 57.1 and 19.3 pg/kg in that
sample.

B3 Data on the presence of horse meat in beef products

Two analytical techniques are currently available to identify and quantify meat species: the polymerase chain reaction
(PCR), which is based on the detection and quantification of horse DNA, and the Enzyme-Linked Immunosorbent
Assay immunological (ELISA), which is based on the detection and quantification of horse proteins. In the further
paragraphs, the term ‘horse meat” used without further details refers either to horse DNA or horse proteins. Moreover,
the percentage of equine DNA relative to bovine DNA is considered equivalent to the percentage of horse meat
related to the total meat content. According to the European Commission Recommendation (2013/99/EU)°®, a working
limit of 1 % undeclared ‘horse meat’ in a food containing beef triggers further investigation of possible adulteration.
Indeed, levels below this working limit might result from cross-contamination. Some results were reported according
to such working limit whereas some other were reported in regards to the limit of detection/quantification.

B3.1.  Results from industry tests

According to the third summary report on results of industry testing of meat products published by the UK FSA on the
1% March 2013, around 1 % of the beef-based products tested (44/4,196 samples) contained more than 1 % horse meat
(UK-FSA, 2013a). Horse meat was not found in other (non-beef) meat products (223 samples tested). The beef based
products found positive for horse meat corresponded to: pasta with meat (lasagne, tortellini, etc...), meat sauce (sauce
Bolognese), meat burgers, minced/ground beef meat.

According to the reports of industry tests for horse meat published by the Food Safety Authority of Ireland on the 1%
and 25" March 2013, horse meat was found above 1 % in 31 out of 1,856 (1.7 %) beef-based products tested (FSAI,
2013a,b). The beef-based products found positive corresponded to pasta with meat (lasagne, spaghetti Bolognese),
beef burgers and meatballs, meatloaf and cottage pie. Horse meat was found to represent up to 30 % of the meat
content in burgers, up to 100 % of the meat content in pasta with meat (FSAI, 2013c,d) and up to 5.2 % of the meat
content in the other products. Horse meat was not found in beef meat ingredients (429 samples tested).

B3.2.  Results from Member States surveys

The preliminary results of the UK FSA’s UK wide survey of beef products, as published by the UK FSA on the 26" of
March 2013 (UK-FSA, 2013b), aimed to be representative of the products available across UK, showed that 2
samples out of 362 were found to contain horse DNA above 1 %. At the time of the publication, three samples were

5 Commission Recommendation of 19 February 2013 on a coordinated control plan with a view to establish the prevalence of
fraudulent practices in the marketing of certain foods. OJ L 48, 21.2.2013, p. 28-32.
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still undergoing further investigations, as their results were disputed by the food business or manufacturer. The two
positive samples corresponded to meat burger and meat balls.

B3.3  Information from the Rapid Alert System for Food and Feed

On the 15™ March 2013, 37 notifications of adulteration of beef based products with horse meat were received by the
RASFF originating from 13 MS. Around one quarter of the notifications corresponded to pasta with meat. The other
beef based products found positive more than once were meat burgers, meat balls, beef goulash, beef stewed and
frozen pieces of beef. The presence of horse meat was also notified in sauce Bolognese, chilli con carne, corned beef,
canned beef, cottage pie, beef wraps, beef kebab, minced beef and frozen sausage. The percentage of horse meat
measured represented up to 90 % of the meat content in burgers and meatballs, 80 % of the meat stewed, 100 % of the
meat content in pasta with meat and 70 % of the meat content in the other beef based products.

B4 Consumption data of horse and beef based products

The EFSA Comprehensive European Food Consumption Database (Comprehensive Database) is a source of
information on food consumption across the European Union (EFSA, 2011b). It gathers detailed data originated from
32 national food consumption surveys representing 66,492 individuals of 22 EU Member States covering all age
groups (infant, toddlers, other children, adolescents, adults, elderly, very elderly).

B4.1  Consumption habits of horse products

The consumption levels available for horse meat are detailed for the different countries and age groups in the Table
B2.

Consumption of horse meat and/or horse meat products (sausages, preserved meat) was reported in 9 out of 22
countries: France, Italy, Belgium, Sweden, Spain, the Netherlands, Germany, Slovenia and Slovakia. Whatever the
country and the age class considered, the number of consumers of horse meat was very low: less than 10 individuals
in 20 population groups, between 11 and 53 individuals in 8 population groups. The maximum percentage of horse
meat consumers estimated across the population groups was estimated to be approximately 3 %.

From the surveys with at least 7 reporting days, the frequency of horse meat consumption among the consumers only
was estimated to be on average approximately 1.5 times per week, with a the 95" percentile of two times per week.

From the surveys with at least 5 horse meat consumption events (i.e. days of horse meat consumption), the average
daily portion size ranged across the population groups between 16.9 and 85.5 g for children up to 10 years old and
between 30.9 to 152.4 g for adults. Due to the very low number of consumption events, the high daily portion size
consumed — i.e. 95" percentile — could be characterised only for French and Italian adults at 200.0 g (N = 61
consuming days) and 252.0 g (N = 60 consuming days) respectively.

No consumption event of horse offal was reported in the Comprehensive Database. It is assumed that horse offal
would not be consumed as such in Europe or at very infrequent occasions.
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Table B2: Horse meat consumption data from the Comprehensive Database.

Number of Average Daily portion size
horse Number | frequency of Number of
. Number of of horse meat . Average P95
Dietary survey Country Lo meat . . consuming
individuals reporting | consumption
consumers days g/kg a/kg
(%) days per week 9 |lbw. | 9 |bw
(P95)
Toddlers ((= 1 year to < 3 years old)

Regional Flanders Belgium 36 1(2.8) 3 - 1 - - - -
NUTRICHILD Bulgaria 428 0 (0) - - - - - - -
DIPP Finland 500 0 (0) - - - - - - -
DONALD 2006, 2007, 2008 Germany 261 0 (0) - - - - - - -
INRAN_SCAI_2005_06 Italy 36 0 (0) - - - - - - -

The 0 (0) - - - - - - -
VCP_kids Netherlands 322
1ZZ_FAO_2000 Poland 79 0 (0 - - - - - - -
enKid Spain 17 0 (0) - - - - - - -

Other children (= 3 years to < 10 years old)

Regional Flanders Belgium 625 8 (1.3) 3 - 8 67.3 3.9 - -
NUTRICHILD Bulgaria 434 0 (0) - - - - - - -

Czech 0 (0) - - - - - - -
SISP04 Republic 389
Danish_Dietary Survey Denmark 490 0 (0 - - - - - - -
DIPP, STRIP Finland 1,183 0 (0 - - - - - - -
INCA2 France 482 9 (1.9) 7 1.2 (-) 11 85.5 | 3.8 - -
DONALD 2006, 2007, 2008 Germany 660 0 (0) - - - - - - -
Regional Crete Greece 847 0 (0 - - - - - - -
INRAN_ SCAI 2005 06 Italy 193 1 (0.5) 3 - 1 - - - -
EFSA TEST Latvia 190 0 (0) - - - - - - -
VCP_Kkids The 957 2 (0.2) - 2 - - - -

Netherlands
1ZZ FAO 2000 Poland 409 0 (0) - - - - - - -
NUT_INKO5 Spain 399 2 (0.5) 2 - 3 - - - -
enKid Spain 156 1 (0.6) 2 - 1 - - - -
NFA Sweden 1,473 15 (1.0) 4 - 18 16.9 0.8 - -

Adolescents (= 10 years to < 18 years old)

Diet National 2004 | Belgium | 611 | 6.0 | 2 | - | 6 | 1448 ] 26 | - -
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Number of Average Daily portion size
horse Number | frequency of Number of
. Number of of horse meat . Average P95
Dietary survey Country S meat . . consuming
individuals reporting | consumption
consumers days og/kg a/kg
(%0) days pe(rp‘é"g)e" 9 lbw. | 9 |bw.

NSFIN Bulgaria 162 0 (0 - - - - - - -
Childhealth Cyprus 303 0 (0 - - - - - - -

Czech 0 (0) - - - - - - -
SISP04 Republic 298
Danish_Dietary Survey Denmark 479 0 (0 - - - - - - -
INCA2 France 973 21 (2.2) 7 1.2 (0 26 130.8| 2.6 - -
National Nutrition Survey Il | Germany 1,011 0 (0) - - - - - - -
INRAN_SCAI_2005 06 Italy 247 7 (2.8) 3 - 7 118.1 | 2.4 - -
EFSA_TEST Latvia 496 0 (0) - - - - - - -
1ZZ FAO 2000 Poland 666 0 (0) - - - - - - -
NUT_INKO5 Spain 651 1 (0.2) 2 - 1 - - - -
enKid Spain 209 2 (1.0 2 - 2 - - - -
AESAN_FIAB Spain 86 0 (0 - - - - - - -
NFA Sweden 1,018 9 (0.9) 4 - 13 30.9 0.9 - -

Adults (= 18 years to < 65 years old)

ASNS Austria 2,123 0 (0 - - - - - - -
Diet_National 2004 Belgium 1,356 16 (1.2) 2 - 18 1524 | 1.9 - -
NSFIN Bulgaria 691 0 (0) - - - - - - -

Czech 0 (0) - - - - - - -
SISP0O4 Republic 1,666
Danish Dietary Survey Denmark 2,822 0 (0) - - - - - - -
NDS 1997 Estonia 1,866 0 (0 - - - - - - -
FINDIET 2007 Finland 1,575 0 (0) - - - - - - -
INCA2 France 2,276 52 (2.3) 7 1.2 (2.2) 61 139.3| 2.0 |200.0| 3.5
National Nutrition Survey Il | Germany 10,419 12 (0.1) 2 - 12 118.5| 1.3 - -
National Repr_ Surv Hungary 1,074 0 (0 - - - - - - -
NSIFCS Ireland 958 0 (0 - - - - - - -
INRAN_SCAI 2005 06 Italy 2,313 57 (2.5) 3 - 60 122.6 | 1.7 |252.0| 3.7
EFSA _TEST Latvia 1,384 0 (0) - - - - - - -
DNFCS_2003 The 750 2 (0.3) 2 - 2 - - - -

Netherlands
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Number of Average Daily portion size
horse Number | frequency of Number of
. Number of of horse meat . Average P95
Dietary survey Country S meat . . consuming
individuals reporting | consumption
consumers days og/kg a/kg
days per week g
(20) (P95) b.w. b.w.

1ZZ_FAO_2000 Poland 2,527 0 (0) - - - - - -
SK_MON_2008 Slovakia 2,761 1 (0.0 1 - 1 - - -
CRP_2008 Slovenia 407 1(0.2) 1 - 1 - - -
AESAN, AESAN-FIAB Spain 1,391 0 (0) - - - - - -
Riksmaten 1997 98 Sweden 1,210 8 (0.7) 7 1.6 13 40.0 0.6 -

United 0 (0) - - - - - -
NDNS Kingdom 1,724

Elderly (= 65 years to < 75 years old)
Diet _National 2004 Belgium 534 11 (2.1) 2 - 12 86.6 1.2 -
NSFIN Bulgaria 151 0 (0 - - - - - -
Danish Dietary Survey Denmark 309 0 (0) - - - - - -
FINDIET 2007 Finland 463 0 (0) - - - - - -
INCA2 France 264 8 (3.0) 7 1.0 8 134.4| 1.9 -
National Nutrition Survey Il | Germany 2,006 2 (0.1) 2 - - - - -
National Repr_Surv Hungary 206 0 (0 - - - - - -
INRAN_SCAI_2005 06 Italy 290 11 (3.8) 3 - 15 73.8 1.0 -
1ZZ FAO 2000 Poland 329 0 (0) - - - - - -
Very elderly (= 75 years old)

Diet _National 2004 Belgium 744 8 (1.1) 2 - 9 126.6 | 1.9 -
NSFIN Bulgaria 200 0 (0 - - - - - -
Danish Dietary Survey Denmark 20 0 (0) - - - - - -
INCA2 France 84 0 (0) - - - - - -
National Nutrition Survey Il | Germany 490 0 (0) - - - - - -
National Repr_ Surv Hungary 80 0 (0 - - - - - -
INRAN_SCAI_2005 06 Italy 228 4 (1.8) 3 - 4 94.3 1.7 -
1ZZ FAO 2000 Poland 124 0 (0) - - - - - -
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B4.2  Consumption habits of beef-based products

Consumption of beef-based products (pasta filled with meat, meat burgers and balls, minced beef meat, beef canned,
beef corned, beef goulash, beef kebab, beef loaf, beef stewed, beef sausage, meat pie, sauce Bolognese and chilli con
carne) was reported in almost all countries (21/22 countries) (Table B3). The percentage of consumers of beef-based
products was higher in the groups of children and adolescents (up to 92 % consumers according to the survey) than
among the groups of adults and elderly (up to 65 % consumers according to the survey).

From the surveys with at least 7 reporting days, the frequency of beef-based products consumption among consumers
only was estimated on average around 2 times per week, and at the 95" percentile around 4 times per week.

Table B4 summarizes the daily portion sizes estimated for the meat content of different beef-based products. In the
children population groups, the highest portion sizes corresponded to meat burgers and meat balls (80 % meat), which
ranged across the population group on average between 33.2 and 142.4 g and between 84.0 and 224.0 g for the 95
percentile. In the adult population groups, the highest average portion sizes corresponded to beef stewed (80 % meat),
which ranged across the population groups between 43.1 and 203.8 g. The highest high (95" percentile) portion sizes
corresponded to minced/ground beef meat (100 % meat), which ranged between 129.6 and 300.0 g.
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Table B3: Number of consumers and frequency of consumption of beef-based products in the Comprehensive database.

Number of beef Number Average frequency of beef
Dietary survey Country .N“f“'?er of products® of . products consumption per
individuals reporting
consumers (%26) week (P95)
days
Toddlers ((= 1 year to < 3 years old)

Regional Flanders Belgium 36 27 (75.0) 3 -
NUTRICHILD Bulgaria 428 125 (29.2) - -
DIPP Finland 500 242 (48.4) 3 -
DONALD 2006, 2007, 2008 Germany 261 73 (28.0) 3 -
INRAN_SCAI_2005_06 Italy 36 1 (2.8 3 -

The 120 (37.3) 2 -
VCP_Kkids Netherlands 322
1ZZ_FAO_2000 Poland 79 29 (36.7) - -
enKid Spain 17 1 (5.9 - -

Other children (= 3 years to < 10 years old)

Regional Flanders Belgium 625 454 (72.6.9) 3 -
NUTRICHILD Bulgaria 434 133 (30.6) - -

Czech 56 (14.4) 2 -
SISP04 Republic 389
Danish Dietary Survey Denmark 490 0 (0) - -
DIPP Finland 948 698 (73.6) 3 -
STRIP Finland 250 230 (92.0) 4
INCA2 France 482 389 (80.7) 7 2.0 (4.0
DONALD 2006, 2007, 2008 Germany 660 200 (30.3) 3 -
Regional Crete Greece 847 372 (43.9) 3 -
INRAN_SCAI 2005 06 Italy 193 6 (3.1) 3 -
EFSA _TEST Latvia 190 58 (30.5) 2 -
VCP_kids The 957 309 (32.3) 2 -

Netherlands
1ZZ FAO 2000 Poland 409 120 (29.3) - -
NUT_INKO5 Spain 399 5 (1.3) 2 -
enKid Spain 156 34 (21.8) 2 -
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Number of beef Number Average frequency of beef
Dietary survey Country .N“f”'?er of products® of . products consumption per
individuals reporting
consumers (%6) days week (P95)
NFA Sweden 1,473 1,318 (89.5) 4 -
Adolescents (= 10 years to < 18 years old)

Diet_National 2004 Belgium 611 270 (44.2) 2 -
NSFIN Bulgaria 162 33 (20.4) - -
Childhealth Cyprus 303 143 (47.2.0) 3 -

Czech 54 (18.1.7) 2 -
SISP0O4 Republic 298
Danish Dietary Survey Denmark 479 0 (0) - -
INCA2 France 973 773 (79.4) 7 2.0 (4.0
National Nutrition_Survey Il | Germany 1,011 334 (33.0) 2 -
INRAN_SCAI_2005 06 Italy 247 18 (7.3) 3 -
EFSA _TEST Latvia 496 121 (24.4) 2 -
1ZZ_FAO_2000 Poland 666 236 (35.4) - -
NUT_INKO5 Spain 651 39 (18.7) 2 -
enKid Spain 209 12 (5.7) 2 -
AESAN_FIAB Spain 86 41 (47.7) 3 -
NFA Sweden 1,018 874 (85.9) 4 -

Adults (= 18 years to < 65 years old)

ASNS Austria 2,123 308 (14.5) 1 -
Diet National 2004 Belgium 1,356 497 (36.7) 2 -
NSFIN Bulgaria 691 116 (16.8) - -

Czech 239 (14.3) -
SISP0O4 Republic 1,666
Danish Dietary Survey Denmark 2,822 0 (0) - -
NDS 1997 Estonia 1,866 444 (23.8) 1 -
FINDIET 2007 Finland 1,575 615 (39.0) 2 -
INCA2 France 2,276 1,480 (65.0) 7 1.9 (4.0)
National Nutrition Survey Il | Germany 10,419 2,999 (28.8) 2 -
National Repr Surv Hungary 1,074 37 (3.4) 3 -
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Number of beef Number Average frequency of beef
Dietary survey Country .N“f”'?er of products® of . products consumption per
individuals reporting
consumers (%6) days week (P95)

NSIFCS Ireland 958 528 (65.1) 7 1.8 (4.0)
INRAN_SCAI_2005_06 Italy 2,313 101 (4.4) 3 -
EFSA_TEST Latvia 1,384 270 (19.5) 2 -
DNFCS_2003 The 750 313 (41.7) 2 -

Netherlands
1ZZ_FAO_2000 Poland 2,527 1044 (41.3) - -
SK_MON_2008 Slovakia 2,761 176 (6.4) 1 -
CRP_2008 Slovenia 407 3 (0.7) 1 -
AESAN Spain 418 126 (30.1) 2 -
AESAN-FIAB Spain 982 424 (43.2) 3 -
Riksmaten 1997 98 Sweden 1,210 651 (53.8) 7 1.6 (4.0)

United 989 (57.4) 7 1.9 (4.0)
NDNS Kingdom 1,724

Elderly (= 65 years to < 75 years old)
Diet National 2004 Belgium 534 137 (25.7) 2 -
NSFIN Bulgaria 151 12 (7.9 - -
Danish_Dietary Survey Denmark 309 0 (0 - -
FINDIET 2007 Finland 463 122 (26.3) 2 -
INCA2 France 264 101 (38.3) 7 1.6 (3.0)
National Nutrition _Survey Il | Germany 2,006 487 (24.3) 2 -
National Repr Surv Hungary 206 1 (0.5) 3 -
INRAN_SCAI 2005 06 Italy 290 16 (5.5) 3 -
1ZZ FAO 2000 Poland 329 114 (34.7) - -
Very elderly (= 75 years old)

Diet_National 2004 Belgium 712 172 (23.1) 2 -
NSFIN Bulgaria 200 12 (6.0) - -
Danish_Dietary Survey Denmark 20 0 (0 - -
INCA2 France 84 37 (44.0) 7 1.4 (2.4)
National Nutrition Survey Il | Germany 490 108 (22.0) 2 -
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Number of beef Number Average frequency of beef
. Number of @ of .
Dietary survey Country S products . products consumption per
individuals reporting
consumers (%6) days week (P95)
National Repr Surv Hungary 80 1(1.3) - -
INRAN_SCAI_2005_06 Italy 228 13 (6.7) 3 -
1ZZ FAO 2000 Poland 124 32 (25.8) - -

P95: 95™ percentile.

a: the beef-based products taken into account are those for which the presence of horse meat has been notified at least once at the European level: pasta filled with
meat, meat burgers and balls, minced beef meat, beef canned, beef corned, beef goulash, beef kebab, beef loaf, beef stewed, beef sausage, meat pie, sauce

Bolognese and chilli con carne.

Table B4: Range of daily portion sizes of beef meat contained in beef-based products estimated from the Comprehensive database.

Children (up to 10 years old)

Adults (from 10 years old)

Beef products Average 95" percentile Average P95
N oo T WNIN e RN N e (RN e | R
Beef canned - - - - - 5 45122_ OfS_ - - -
Beef goulash 1 42.6 - - - 7 i%g 7_ Of5_ 2 1; g;_lg_ 2;6_
Beef kebab - - - - - 2 | AT 23 |- - -
Beef loaf 53.9-58.4 | L°° 2 | S2A- | 0T
Beef sausage 37.7—-43.9 1.6 — 100.0 — 56-6.5| 21 24.8 — 0.3 — 91.0 — 1.2 —
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35 118.8 131.3 1.9 240.0 3.6
Beef stewed 3 | 48.6 - 95.6 2:'3(_)9_ 1| 1200 48 |12 ‘;%;_g O;_;S_ 3 1f§6(.)o_ 2:'3?5‘
Chilli con carne - - - - - - 1 103.4 1.5 - - -
Comedbeet |- | - S I | ®| e | ho |®| 720 | 54
oo 1| s | B || i |soceslw| Ba | | W |4
Meat pie 1 64.5 2.4 3 691&';2_ 0;_37‘ - _ _
Meat balls é 33.2-98.3 1":5_ 4 2‘;'2_ 5 |39-91]13 %277_ Of |4 12286(.)0_ 14'12.32_
et |1 e | A (3] 05 avs|w| Wi | S ] s | e
Pasta with meat 5 |19.8-43.6 O;O_ 3 |60.0-90.0 [2.3-3.9| 14 11(;35_ 06:.39_ 4 | 59.3-75.0 1i(.)6_
Sauce bolognese | 4 | 4.2 -22.2 Oé%s_ 1 40.0 1.7 7 1§f7_ Oc'f?_ 6 gi%'g_; Of3_

N = number of population groups; b.w.: body weight; P95

: 95" percentile.

Note that the average daily portion size is derived from at least 5 consumption events in a survey, and the 95" percentile from at least 60 consumption events in a
survey. The cooked beef meat was estimated to represent 15 % of pasta filled with meat (i.e. lasagne, tortellini), 20 % of meat sauce, 80 % of meat burgers, meat
balls and meat loaf, 40 % of beef kebab, beef stewed, beef goulash, meat pie and chilli con carne, 100 % of minced/grounded meat, beef sausage, beef canned,

beef corned.
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B5 Likelihood of dietary exposure to phenylbutazone

The likelihood of dietary exposure to phenylbutazone was estimated at the consumer level by combining the
frequency of consumption of horse meat or beef-based products potentially adulterated with horse meat with the
prevalence of phenylbutazone in horse meat. An estimate of the number of individuals per 100 million potentially
exposed each day to phenylbutazone was then derived at the population level by combining the likelihood of exposure
at the individual level together with the estimated number of consumers of horse meat or beef meat products within
the population. Calculations were done for each subgroup of population (country x age class combinations) with at
least one consumer. Taking the uncertainty around the input parameters into account, different scenarios were
considered (Table B5):

- Prevalence of phenylbutazone in horse meat: at 0.13% and 3.5 %. In absence of data related to the presence of
phenylbutazone in horse meat as available on the EU market, the results from the NRCP on the presence of
phenylbutazone in horse carcasses produced in Europe were used. Considering that in the framework of the
global European market, a positive horse sample found at the production level in one country may have been
associated with horse meat products found in the market of other countries, one single estimate was determined in
order to represent the whole European market. 0.13 % corresponds to the average between the percentages of
positive samples observed in the different countries weighted by the average annual production in the
corresponding countries (Table B1). This scenario relies on the idea the results of the NRCP provide a true
picture on the percentage of positive samples, even for the countries where a very low number of samples have
been tested in regards to their production levels. A statistical analysis performed in order to assess the uncertainty
around the prevalence of horse carcasses containing phenylbutazone in the EU showed that due to the low
number of samples available in some countries, the prevalence at the EU level would be below 7.2 % with a 95 %
confidence level (see Appendix D). The UK is among the Member States which reported the highest detection
rates of phenylbutazone in horse samples in the last years, with a 3.5 % percentage of positive samples (17/480)
since the beginning of 2013 in the framework of the UK-Food Standards Agency (FSA) ‘100% testing of horse
carcasses’. This prevalence of 3.5 % was retained as a high estimate for the EU prevalence. This estimate was
within the uncertainty range of the statistical analysis performed.

- Frequency of consumption: at 1.5 and 2 times a week for horse meat, and 2 and 4 times a week for beef-based
products, which corresponded to the highest average and 95" percentile frequency of consumption estimated
among consumers only across the surveys with at least 7 days of consumption available in the Comprehensive
database.

- Prevalence of horse meat in beef products: 0.1 %, 1 % corresponding to the results of the industry tests published
UK-FSA (UK-FSA, 2013a), and 2 % as a high bounded scenario, extrapolated from the results of the industry
tests published by FSAI (FSAI, 2013a,b) (1.7 %) and the preliminary results of the UK-FSA UK wide survey of
beef products which revealed up to 5 positive samples out of 362 (1.4 %) (UK-FSA, 2013b).

The estimated likelihood of dietary exposure to phenylbutazone is higher for the consumers of horse meat than for the
consumers of beef-based products potentially adulterated with horse meat. Based on a horse meat consumption
frequency of twice a week and a prevalence of phenylbutazone in horse meat at 3.5 %, a consumer would be exposed
to phenylbutazone once every 4 months. Using a conservative scenario (beef-based products consumption frequency
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of four times a week, 2 % of the beef-based products containing horse meat, 3.5 % (see Section 3.1) of horse meat
containing phenylbutazone), a consumer of beef-based products could be exposed to phenylbutazone once every 6.8

years.

At the population level, and across different country and age groups this would represent from up to 144 to up to
approximately 30,300 individuals per 100 million potentially exposed each day to phenylbutazone through the
consumption of horse meat or horse meat products, and from up to 5 to up to 36,800 individuals per 100 million
through the consumption of beef-based products adulterated with horse meat.

It must be taken into consideration that these estimates are based on the prevalence of fraudulent practices as observed
during the first quarter of 2013, which is expected to decrease with time.
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Table B5: Likelihood of dietary exposure to phenylbutazone.

Expected frequency of exposure
Individuals Individuals
Years®  per 100 Ye(grs per 100
million® million®
With a prevalence of With a prevalence of
phenylbutazone in horse phenylbutazone in
meat of 0.13 % horse meat of 3.5 %@
From the consumption of horse
meat
e 1.5times a week 9.8 5 - 844 0.4 144 -22,727
. 192 —
e 2 times a week 7.4 7—-1,126 0.3 30,303
From the consumption of beef-
based products
e 2 times a week with a
prevalence of horse meat in
beef-based products of:
0.1 % 7,376 0.2-34 274.0 5 —920
1.0 % 737.6 2 —-342 27.4 49 — 9,200
2.0 % 368.8 4 — 683 13.7 97 — 18,400
e 4 times a week with a
prevalence of horse meat in
beef-based products of:
0.1 % 3,688 0.4 — 68 137.0 10 — 1,840
1.0 % 368.8 4 — 683 13.7 97 — 18,400
194 —
2.0 % 184.4 7 — 1,367 6.8 36.800

(a): Period of time expressed in years within which a consumer could be exposed at least once to a product containing
phenylbutazone

(b): Range of individuals per 100 million is the minimum — maximum number of individuals per 100 million
estimated to be exposed each day to a product containing phenylbutazone across the population groups taken into
account (N = 28 for horse products and N = 76 for beef products). The population groups taken into account are
described in Sections B4.1 and B4.2 of this Appendix.

(c): 0.13% is the average percentage of horse samples positive to phenylbutazone weighted according to the
production level of each country estimated from the results of the National Residue Control Plan (Table B1)

(d): 3.5% is the percentage of horse sample positive to phenylbutazone found in the UK during the first months of
2013, particularly in the framework of the “100% testing of horse carcasses’.

B6 Levels of exposure to phenylbutazone

Considering the likelihood of exposure to phenylbutazone, only infrequent events of exposure are foreseen at the
individual level for both horse meat consumers and for consumers of beef-based products adulterated with horse meat.
For this reason, the estimation of chronic exposure levels were not considered relevant and, only the acute levels
resulting from a single day of exposure were estimated. The highest portion sizes expressed relatively to the body
weight observed among population groups with at least 5 consumption events for the average and 60 consumption
events for the 95™ percentile were retained (Tables B2 and B4). Concerning the beef based products, only the meat

Page 43/51



Phenylbutazone - joint statement EFSA - EMA FINAL

burgers/balls, minced/ground beef meat and beef stewed were considered as they were associated with the highest

portion sizes. It was assumed that respectively 90 %, 80 % and 30 % of the meat content of meat burgers/balls, beef

stewed and minced/ground beef meat was horse meat, corresponding to the highest percentage of horse meat found in
the industry tests published by the UK-FSA, FSAI or notified to the RASFF. Considering the uncertainty around the
levels of phenylbutazone in horse meat, two scenarios were considered:

- A Asa high bounding case scenario, the highest level of phenylbutazone found to date in a kidney sample

was considered (1,900 pg/kg), assuming that levels found in kidney could also be found in horse muscle or

that meat products could also be adulterated with horse offal.

- B: In another scenario, the highest level of phenylbutazone reported to date in a muscle sample of horse was

considered (19.2 ug/kg).

Table B7: Acute dietary exposure level to phenylbutazone.

Children (up to 10
years)

Adolescents and
adults (above 10

years)
Avera Po5 Avera Po5
ge ge
Scenario A: residue level of 1,900 pg/kg
From horse products consumption
e Horse meat 7.22 -* 3.61 7.03
From beef products consumption:
(¢)
¢ Meat burgers/balls (90 % horse 9.69 15.55 4.4 9.00
meat)
e Beef stewed (80 2% horse meat) 5.92 7.30 4.27 5.38
1 O,
¢ Minced/ground beef meat (30 %o 224 4.50 138 > 74
horse meat)
Scenario B: residue level of 19.2 ug/kg
From horse products consumption
e Horse meat 0.07 -* 0.04 0.07
From beef products consumption:
(o)
¢ Meat burgers/balls (90 % horse 0.10 0.16 0.04 0.09
meat)
e Beef stewed (80 % horse meat) 0.06 0.07 0.04 0.05
1 O,
¢ Minced/ground beef meat (30 %o 0.02 0.05 0.01 0.03

horse meat)

P95: 95" percentile.

*: not enough data available to derive a large portion size of horse meat for children.

The acute levels of exposure were higher in children than in adolescents and in adults (Table D2). Assuming exposure

via horse meat contaminated at the highest levels measured in horse samples (1,900 pg/kg phenylbutazone measured

in kidney), the average acute exposure from the consumption of horse meat or adulterated beef-based products was
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estimated to range across the population groups from 2.24 to 9.69 ug/kg b.w. per day for children and from 1.38 to
4.42 pg/kg b.w. per day for adolescents and adults. The 95" percentile acute exposure was estimated to range across
the population groups from 4.50 to 15.55 pg/kg b.w. per day for children, and from 2.74 to 9.00 pg/kg b.w. per day in
adolescents and adults. When considering horse meat containing phenylbutazone at a level equal to that measured in
the only positive muscle sample reported (19.2 pg/kg), average acute exposure levels ranging from 0.02 to 0.10 pg/kg
b.w. per day for the children and from 0.01 to 0.04 pg/kg b.w. per day for the adolescents and adults were estimated.
The 95™ percentage acute exposure levels were estimated to range from 0.05 to 0.16 pg/kg b.w. per day for the
children, and from 0.03 to 0.09 pg/kg b.w. per day for the adolescents and adults.
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C. Estimation of combined likelihood for an individual to be bothe a subject sensitive to
develop aplastic anaemia and to be exposed to phenylbutazone from consumption of horse
meat

Table C1: Combined likelihood was calculated considering the likelihood of dietary exposure (See Appendix
B, Table B5) to be exposed and the likelihood to be a subject susceptible to aplastic anaemia (1:30000)

Likelihood of
dietary
exposure
Individuals per Combined
100 million likelihood
From the consumption of horse
meat
e 1.5 times a week 144 — 22,727 4.8x10M -7.58x10°
e 2 times a week 192 — 30,303 6.4x10 - 1.01 x10°®
From the consumption of beef-
based products
e 2 times a week with a
prevalence of horse meat in
beef-based products of:
0.1 % 5—920 1.67 x10™*-3.07 x10™
1.0 % 49 — 9,200 1.63 x10™ —3.07 x10°
2.0 % 97 — 18,400 3.23x10™" - 6.13x10°
e 4 times a week with a
prevalence of horse meat in
beef-based products of:
0.1 9% 10 — 1,840 3.33x10™-6.13 x10™
1.0 % 97 — 18,400 3.23x10™ - 6.13x10°
2.0 % 194 — 36,800 6.47 x10™"" - 1.23 xx10°
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D. Source of uncertainty

The evaluation of the inherent uncertainties in the assessment of exposure to phenylbutazone has been performed
following the guidance of the Opinion of the Scientific Committee related to Uncertainties in Dietary Exposure
Assessment (EFSA, 2006). In addition, the report on ‘Characterizing and Communicating Uncertainty in Exposure
Assessment’ has been considered (WHO-IPCS, 2008).

The prevalence and levels of exposure were estimated on the ground of the available datasets generated by the EU
MSs in the context of the National Residue Control Plans. Those monitoring programmes are designed for
enforcement purposes and not with the aim of estimating the exposure for consumers. In this respect several
uncertainties were identified, namely:

- Some monitoring programmes may be designed to target suspect samples, leading to a potential
overestimation of the prevalence.

- In addition, a low number of samples were taken in some countries with high production of horse meat,
bringing a considerable uncertainty in the estimation of the parameters of interest.

o0 All results were taken into account to estimate the prevalence, independently from the matrices
analysed. It was assumed that if phenylbutazone was found in a matrix other than muscle, then it
might have been also present in muscle. Nevertheless, considering the pharmacokinetic profile of
phenylbutazone in horses, the substance is expected to be most frequently found and at higher levels
in kidney than in muscle. This may have led to an overestimation of the prevalence of
phenylbutazone in horse meat.

0 In addition, a low number of samples were taken in some countries with high production of horse
meat, bringing a considerable uncertainty in the estimation of the parameters of interest. A
quantitative uncertainty analysis was conducted through a Bayesian approach which indicated that
the true prevalence of contaminated carcasses out of the total throughput at EU level would be
below 7.2 % with a 95 % confidence interval (see paragraph D2). However, assuming 3.5 % of the
horse meat present in the EU market being positive to phenylbutazone was considered as a high
bounding scenario (see Annex B).

0 The acute exposure was assessed based on scenarios considering the highest levels of
phenylbutazone measured up-to-date. A high percentile of contamination, such as the 95"
percentile, is usually preferred, as it is more stable and less biased by potential outliers.
Nevertheless, for both kidney and muscle, the 95" percentile of contamination was falling into the
left censored area (not detected results). This is considered as a conservative scenario.

The prevalence of fraudulent practices consisting in replacing beef meat by horse meat in beef-based products is
currently unknown. Different scenarios were set, based on the results available from industry tests in UK and Ireland,
and preliminary results from the UK-FSA survey, which showed between 1 and 2 % of beef-based products samples
tested positive to horse meat. This is considered as a conservative estimate, as the positive samples were withdrawn
from the market. Moreover, it is not known whether horse offal would also enter the food chain illicitly. An exposure
scenario considering the levels of phenylbutazone found in horse kidney was considered.
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Based on the highest rate of horse meat found to date in beef-based products, it was considered that 90 % of meat
present in beef burgers and meat balls, 80 % of the meat present in beef stewed and 30 % of the minced/grounded beef
meat corresponded to horse meat. This is considered as a conservative estimate.

The EFSA Comprehensive European Food Consumption Database does not cover all the European population (some
Member States/age groups, particularly for children are missing). The consumption surveys are usually covering 1 up
to 7 days of reporting, and hence they are of limited reliability for the characterisation of levels and frequency of
consumption of rarely consumed foods, such as horse meat. Different frequencies of consumption were simulated. A
frequency of two consumption events per week was assumed as conservative for horse meat consumers.

In the EFSA Comprehensive Database, the kind of meat present in a meat product is not systematically specified.
Except for meat pie, pasta with meat, meat burger, meatballs and sauce Bolognese, only the consumption data
specifically mentioning the presence of beef meat were taken into account. For meat pie, pasta with meat, meat
burger, meatballs and sauce Bolognese, both the consumption data mentioning the presence of beef meat and meat of
unspecified origin were taken into account. Moreover, the EFSA Comprehensive Database contains data mostly
expressed at the ingredients level. For example, in some surveys, beef goulash is reported as a composite dish “meat
goulash”. In that case, the consumption level includes both the meat and other ingredients entering in the composition
of beef goulash. But in most surveys, the beef part of that composite dish has been reported as an ingredient “beef
meat”. In that case, the consumption level refers only to the meat content. Some adjustments were made, but this adds
uncertainty in the consumption estimates of beef-based products.

The exposure scenarios are based on a single “European” estimate, without considering the possible variability
throughout Europe. As a consequence, the exposure estimates (both likelihood and level) produced at a population
group level may sometimes be overestimated, sometimes underestimated. The data available don’t allow to describe
the variability of occurrence. Indeed, as the kind of matrices analysed differs according to the country, it is not
possible to distinguish a matrices effect from a country effect. Moreover, the results taken into consideration mostly
correspond to samples taken in slaughterhouses. In the framework of a global European market, this may not reflect
the occurrence levels in meat present on the each country’s market.

The exposure scenarios are based on the presence of phenylbutazone in horse meat consumed as such, or illicitly
present in beef-based products. It must be underlined that phenylbutazone has been reported in bovine animals
(EFSA, 20114, 2012, 2013). This source of exposure has not been taken into account as such, leading to a potential
underestimation of the dietary exposure levels of the European population to this substance.

Because of the lack of data on oxyphenbutazone and on its concurrent presence with phenylbutazone, this metabolite
has not been taken into consideration in the exposure assessment, which may lead to an underestimation of the risk.

Finally, no information is available on the incidence of aplastic anaemia related to the exposure to phenylbutazone at
doses in the range of those estimated to occur from the consumption of horse meat (approximately 15 pg/kg b.w. per
day or below). The incidence of 1 case of aplastic anaemia over 30000, observed in the therapeutic use of the
substance at doses typically ranging from 200 to 400 mg/person per day, was considered for the calculation of the
combined likelihood that a subject is both sensitive to develop aplastic anaemia and is exposure to phenylbutazone
from the consumption of horse meat, likely leading to an overestimation of the risk.
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D.1 QUANTITATIVE ANALYSIS AROUND THE PREVALENCE OF PHENYLBUTAZONE IN
HORSE CARCASSES

A stochastic approach based on binomial process and Bayesian inference principles was applied in order to include
uncertainty and variability around the parameter of interest. In the specific case, the estimation of the prevalence was
performed by means of a binomial process. The true underlying prevalence was estimated considering the data
reported in Table B1 and assuming a Beta probabilistic distribution with an uninformative prior (considering the
number of samples to be not representative of the overall target population). Under this approach the prevalence of
horse carcasses containing phenylbutazone can be expressed as follows:

p~Betalx,s+1n—s5+1) = .___-,L--.:‘l—_x.' W

5 1—£)1—5dt

i

Where n is the number of tested samples and s is the number of positive samples.

Once the underlying prevalence and its uncertainty were calculated, it was possible to estimate, for each country, the
actual number of positive carcasses out of the total throughput. The overall prevalence, i.e. the prevalence of positive
carcasses at EU level, could then be estimated as follows:

Yo Cases. |
i=1 .-E"_ e (2)

pEl =
=14V

where m is the number of reporting countries, Cases is the estimated number of real cases for each country and N is
the average annual throughput per country.

Data were stored and managed in Microsoft Excel. The modelling exercise and the simulations were performed using
the software @Risk®. The simulation ran 10.000 iterations.

Results

Equation (1) was used to estimate the underlying true prevalence at country level. The values of the 95" percentile
confidence level and the mode are reported in Table D1.

Table D1: Data on sample size (n) and number of positive tests (s) for each country. The mode represents the most
likely value estimated for the prevalence. 95 % represents the 95™ percentile of the uncertainty distribution around the
prevalence at country level.

Prevalence

Member State S n Mode 95 9%
Belgium 0 132 3.77E-05 0.0223
Bulgaria 0 8 5.57E-04 0.2830

Czech Republic 1 24 4.01E-02 0.1761

® @RISK, Risk Analysis Add-In for Microsoft Excel, Version 5.0.1: Professional Edition; Copyright 2008, Palisade Corporation
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Denmark 1 33 3.18E-02 0.1321
Finland 0 30 1.62E-04 0.0921
France 0 329 1.52E-05 0.0090

Germany 1 188 5.59E-03 0.0249
Hungary 0 3 1.25E-03 0.5270
Ireland 1 361 2.77E-03 0.0130

Italy 0 47 1.04E-04 0.0605
Latvia 0 7 6.27E-04 0.3122

The Netherlands 0 36 1.36E-04 0.0777
Poland 0 92 5.39E-05 0.0317

Portugal 0 9 5.01E-04 0.2588

Romania 0 2 1.67E-03 0.6315
Slovenia 0 6 7.17E-04 0.3482
Spain 0 58 8.51E-05 0.0495
Sweden 1 225 4.31E-03 0.0208

United Kingdom 32 796 4.00E-02 0.0536
SUM 37 2 386

As can be seen from Table D1, the uncertainty around the prevalence at country level is directly related to the number

of collected samples.

The underlying prevalence at European level was then estimated using Equation (2).

The result from a simulation (10,000 iterations) gives the cumulative distribution shown in Figure D1, which allows

estimating with a 95 % confidence that the prevalence of horse carcasses containing phenylbutazone at EU level

is below 7.2 %.

EU_Psim
0.0140 0.0722

Figure D1: Estimated prevalence of horse carcasses containing phenylbutazone at European Union level. It can be stated with a

95 % confidence that the true underlying prevalence is below 7.2 %.
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Abbreviations

ADI Acceptable daily intake

b.w. Body weight

Comprehensive Database EFSA Comprehensive European Food Consumption Database
CHMP EMA Committee for Medicinal Products for Human Use

CVMP EMA Committee for Medicinal Products for Veterinary Use
EFSA European Food Safety Authority

ELISA Enzyme-Linked Immunosorbent Assay

EMA European Medicines Agency

EU European Union

FCI Food Chain Information

FSAI Food Safety Authority of Ireland

HPLC-DAD High performance liquid chromatography — diode-array detection
HPLC-MS High performance liquid chromatography — mass spectrometry
LC-MS/MS Liquid chromatography — tandem mass spectrometry

LOQ Limit of quantification

MRL Maximum residue limits

MS Member State

NOEL No-observed-effect level

NRCP National Residue Control Plan

NSAID Non-steroidal anti-inflammatory drug

PCR Polymerase chain reaction

RASFF Rapid Alert System for Food and Feed

UK FSA United Kingdom Food Standards Agency
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