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ABSTRACT. Ensuring a sustainable supply of animal-based food to meet protein demands for a healthy
diet presents significant challenges in Malaysia. Malaysia’s livestock sector is categorised into ruminants
(cattle, buffalo, goats, and sheep) and non-ruminants (pigs, chickens, and ducks), with farming operations
ranging from small-scale to semi-commercial and commercial systems. The widespread and routine use of
antimicrobials in livestock farming, particularly as growth promoters or preventive measures, has raised
concerns about potential misuse and overuse. Such practices can contribute to antimicrobial resistance
(AMR) by exerting selective pressure on microbes, thereby accelerating resistance development. Although
Malaysia has been reporting antimicrobial usage (AMU) data to the World Organisation for Animal Health
(WOAH) since 2017, no comprehensive analysis has yet been conducted on veterinary antimicrobial sales
adjusted for animal biomass. This study aims to analyse trends in veterinary antimicrobial sales adjusted to
food-producing animal biomass in Malaysia from 2018 to 2021. A retrospective analysis was conducted using
antimicrobial sales data voluntarily reported by wholesalers to the Department of Veterinary Services (DVS),
combined with animal population census data and production values. The study focused on four categories
of food-producing animals: large ruminants, small ruminants, swine, and poultry. The average biomass of
food-producing animals was 2.991 billion kg, with poultry accounting for the largest share. Antimicrobial
sales, adjusted for animal biomass, averaged 177.31 mg/kg, with a decline of 7.32% (16.20 mg/kg) over the
study period. This study fills that gap by providing critical insights into antimicrobial usage patterns and
potential exposure risks among food-producing animals in Malaysia. This study fills that gap by providing
critical insights into antimicrobial usage patterns and associated exposure risks in food-producing animals in
Malaysia, particularly the potential transmission of resistant bacteria to humans through overuse or misuse
of antibiotics, leading to the development and spread of AMR bacteria.
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INTRODUCTION agricultural development. According to the Food

Theglobaldemandforanimalproteinisincreasing and Agriculture Organization (FAQ), livestock

rapidly, driven by the expansion of intensive
farming (Tiseo et al., 2020). As a key component
of the world food system, the livestock sector
is vital in enhancing food security, improving
public health, reducing poverty, and advancing

is essential to global agriculture, contributing
40% of the total agricultural output value while
supporting the livelihoods, food security and
nutrition of nearly 1.3 billion people worldwide
(Henchion et al., 2021).
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In Malaysia, livestock is categorised into two
main groups: ruminants (cattle, buffalo, goats,
and sheep) and non-ruminants (pigs, chickens,
and ducks). The classification of the livestock
sector is based on the scale of farming, which
includes small-scale, semi-commercial, and
commercial operations. Smallholders primarily
dominate ruminant farming, while large-scale
commercial farms are mainly driven by the
non-ruminant industry (Hariz & Abdul, 2011).
To meet the growing demand for animal protein,
Malaysia’s livestock industry has evolved into a
more commercialised, intensive,and modernised
production system (Zayadi, 2021).

The use of antimicrobials in livestock
significantly contributes to the emergence and
spread of antimicrobial resistance (AMR). AMR is
a complex, multifaceted issue in which resistant
bacteria can be transmitted from animals to
humans through direct contact with the food
chain and the environment. Research indicates
that food-producing animals may serve as
reservoirs for antimicrobial-resistant infections
in both animals and humans (Manyi-Loh et al.,
2018).The One Health approach acknowledges
the interconnectedness of human, animal
(livestock and pets), and environmental health.
By adopting this integrated strategy, AMR can
be effectively addressed (Magouras et al., 2017).
Many countries and international organisations
have incorporated the One Health conceptinto
their national action plans to combat AMR.
There is an urgent need for the prudent use
of antimicrobials, reinforced by appropriate
regulations, policies, and comprehensive
surveillance by relevant authorities. Additionally,
efforts should focus on public education about
AMR, infection prevention and control, proper
sanitation, and good husbandry practices to
mitigate the risks associated with antimicrobial
resistance (Pagani et al., 2020).
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In the second annual report on antimicrobial
use (AMU) published in 2017, the World
Organisation for Animal Health (WOAH)
introduced a new methodology for reporting
quantitative data on animal biomass. This
approach included an annual analysis of
antimicrobial agent usage, adjusted for animal
biomass, at both global and regional levels
(Gochez et al., 2019). To facilitate meaningful
comparisons across regions and over time,
adjustments must account for differences in
the size and composition of animal populations.
In many cases, reported data have been scaled
based on animal biomass or the total live weight
of domestic animals, serving as a proxy to
estimate antimicrobial exposure within a specific
area over a defined period (Gochez et al., 2019).

Currently, several organizations, including
the United States Food and Drug Administration
(USFDA), the European Surveillance of Veterinary
Antimicrobial Consumption (ESVAC), the Public
Health Agency of Canada (PHAC), and WOAH,
have established methodologies to quantify
antimicrobial sales in food-producing animals.
These methods involve adjusting sales data
based on animal biomass, utilizing the most
up-to-date national data available (Bulut &
Ivanek, 2022). In Southeast Asia countries, for
example, Thailand, have adopted and refined the
WOAH-recommended methodology using the
Population Correction Unit (PCU), tailored with
national livestock demographic data to better
reflect local production systems (Lekagul et al.,
2023).

Asignificant milestone in AMU data analysis
is the standardisation by animal biomass, which
represents the total live weight of domestic
animals within a country over a year. This
approach enables meaningful comparisons
across different species, regions, and periods.
Variations in regional biomass and species
composition affect antimicrobial use because
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of differences in species and production
systems. Although numerous approaches exist
to estimate biomass, none can easily be applied
to WOAH’s global database because they require
detailed data on populations of animals, classes
of production, weights and trade figures. Very
few countries are able to provide that level of
detail (WOAH, 2021a-c).

Currently, Malaysia lacks a standardized
method for adjusting veterinary antimicrobial
sales data based on animal biomass. Thus, this
study aims to determine the trends in veterinary
antimicrobial sales adjusted for food-producing
animal biomass in Malaysia from 2018 to 2021
using the WOAH’s methodology aligned to the
livestock industry in Malaysia.

MATERIALS AND METHOD
Study design, types and sources of data

A retrospective analysis was conducted using
data collected by the Department of Veterinary
Services (DVS) from 2018 to 2021 to determine
Malaysia's veterinary antimicrobial sales adjusted
for the biomass of food-producing animals.
The study focused on four categories of food-
producing animals: large ruminants (cattle and
buffalo), small ruminants (goats and sheep),
swine, and poultry (chickens and ducks).

The data selected for this study included the
total sales of veterinary antimicrobials intended
for use in food-producing animals and the
food-producing animal population census and
production values from 2018 to 2021.Veterinary
antimicrobial sales for animal use were defined
as the total annual sales reported by wholesalers
to DVS.The data used in this study were acquired
from DVS on March 22, 2023.

The population census and production
values of Malaysia’s food-producing animals for
2018,2019, 2020, and 2021 were retrieved from
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the DVS website (https://www.dvs.gov.my/index.
php/pages/view/4315) on May 10, 2023. The
Strategic Planning and Veterinary Assessment
Division, DVS Putrajaya (DVS Malaysia, 2022)
compiled and verified this data. Additionally,
the reference document used by DVS for animal
population and production statistics, Teknikal
Parameter Pengeluaran Tempatan dan Nilai
Pengeluaran, last updated on June 28, 2018
(Annex 1, Appendix 1), was consulted. These
data sets were utilised to calculate the biomass
of Malaysia’s food-producing animals. Written
permission for dataaccess and use were obtained
from the Director General of DVS.

Calculation of food-producing animal
biomass according to WOAH methodology

Animal biomass refers to the total weight of all
live domestic animals within a specific area over
a year. It serves as an indicator of the animals
potentially exposed to antimicrobial agents.
In this study, the biomass of food-producing
animals was determined following the WOAH
methodology outlined in the 6th Edition of the
Annual Report on Antimicrobial Agents Intended
for Use in Animals (WOAH, 2021b).

The denominator for calculating WOAH
biomass for a specific animal species was based
on the annual average weight at slaughter, also
known as the live weight, which was estimated
from the carcass weight. The carcass weight (kg)
was determined using the following formula
(Equation 1):

weight of the animal species
slaughtered (kg)

carcass weight (kg) =
number of animals of the
species slaughtered (heads)

The carcass weight was then converted to
the live weight at slaughter by dividing it by a
species-specific conversion coefficient (k), as

2



MALAYSIAN JOURNAL OF VETERINARY RESEARCH

defined by Eurostat (European Commission
Eurostat, 2009). This coefficient, also referred to
as the dressing percentage (Géchez et al.,
2019) was applied using the following formula
(Equation 2):

carcass weight (kg)

live weight (kg) =
conversion coefficient (k)

whereby, the conversion coefficient (k)
represents the ratio between the processed
carcass weight and the estimated live weight
of an animal before slaughter.

Animal weight varies depending on age and
population class within a species. To account
for this variability, the population structure was
considered by distinguishing between animals
with a lifespan exceeding one year and those
living less than a year. Estimating the proportion
of adult versus young animals is essential to
ensure accurate application of average weights.
Species-specific formulas were used for this
estimation. Population proportions (P.pop) for
calves, younglings, adult cows, and adult males
were derived from Malaysia’s food-producing
animal census for 2018-2021 (DVS Malaysia,
2022).

The four-year average P.pop values for large
ruminants were calculated as follows: calves
(22.15%), younglings (32.84%), adult cows
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(34.15%), and adult males (10.87%). Additional
factors were incorporated to refine biomass
estimates for large ruminants and swine such
as Eurostat’s livestock unit classification (LSU)
that was used to determine population structure
for large ruminants. The standard weight of sows
in the Asia-Pacific region and the estimated
percentage of sows in the swine population
where sows are raised for over a year for breeding
purposes were also considered.

The quantity of antimicrobial sales was then
adjusted to the food-producing animal biomass
using the following calculation for each study
year (Equation 3):

antimicrobial agents reported (mg)

animal biomass (kg)

RESULTS

Tables 1a and 1b detail the total quantity of
antimicrobials sold for use in food-producing
animals and sales data categorized by the WHO
classification of criticallyimportant antimicrobials
for human medicine in Malaysia from 2018 to
2021.To calculate veterinary antimicrobial sales
adjusted for the biomass of food-producing
animals in Malaysia during this period, the total
sales of veterinary antimicrobials intended for use
in food-producing animals and the population
census from 2018 to 2021 were used.

Table 1a: Total sales quantity of antimicrobials intended for use in food-producing animals in

Malaysia from 2018 to 2021

Year Quantities (kg) Quantities (mg)
2018 664,119.60 664,119,600,000
2019 550,915.10 550,915,100,000
2020 305,691.30 305,691,300,000
2021 594,251.30 594,251,300,000




VOLUME 16 NO 2 DEC 2025

MALAYSIAN JOURNAL OF VETERINARY RESEARCH

Table 1b: Sales quantity of veterinary antimicrobials according to the WHO classification in critically
important antimicrobials of human medicine in Malaysia from 2018 to 2021

Quantities (mg)
WHO Classification
2018 2019 2020 2021
Critically Important 257,741,200,000 | 166/422,400,000 | 119,079,900,000 | 267,035,500,000
Antimicrobial (CIA)
Highly Important 242,428700,000 | 218575200000 | 128,544,900,000 | 251,408,700,000
Antimicrobial (HIA)
Important Antimicrobial (Al) | 152,259,300,000 | 156,054222,000 | 47,766,100,000 | 65,771,405250

Total food-producing animal biomass

Figure 1 shows the total animal biomass for four
categories of food-producing animals in Malaysia
from 2018 to 2021. In 2018, the total food-
producing animal biomass was 3.000 billion
kg. The highest animal biomass reported was
in 2020 (3.048 billion kg). There was a decrease
of 4.96% of the total food-producing animal
biomass in 2021 compared to 2020, where
2021 reported the lowest amount of food-
producing animal biomass. The average food-
producing animal biomass was 2.991 billion kg.

The total biomass of four categories of food-
producing animals in Malaysia for the year 2018
to 2021 were calculated using the WOAH animal
biomass calculation methodology. The detailed
calculations can be found in Annex 2 (Tables
4a-i).

Food-producing animal biomass according
to animal categories

Malaysia’s food-producing animal biomass data,
by animal categories for the years 2018 to 2021,
is presented inTable 3.1n 2021, the total biomass
of food-producing animals was lower than in
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Figure 1.Total animal biomass of food-producing animals in Malaysia between 2018
and 2021 (Adapted from DVS, Malaysia website https://www.dvs.gov.my/index.php/
pages/view/4315, accessed on May 10, 2023, from a database of population census

and production values (DVS, 2022))
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Table 2: Animal biomass data for food-producing animals in Malaysia, by animal categories between

2018 and 2021

Animal category

Animal biomass (billion kg)

2018 2019 2020 2021
Large ruminant 0.270 0.335 0.270 0.243
Small ruminant 0.038 0.035 0.062 0.039
Swine 0.330 0.286 0.283 0.253
Poultry 2.362 2.365 2433 2.361
Total 3.000 3.021 3.048 2.896
2020, with reductions ranging from 2.92% to TR
37.66% across all categories. Biomass trends for d — o —
ruminants and swine fluctuated throughout the :;] - I I ] iy
four years from 2018 to 2021. 3 o
Poultry consistently accounted for the 3 =
largest share of Malaysia’s food-producing ' " .
animal biomass each year, ranging from 78.28% - ERP”
t0 81.53%, with the highest percentage recorded = . .
B ke s M Ry = ATEnge cmy g

in 2021. Swine, large ruminants, and small
ruminants followed in descending order, as
illustrated in Figure 2.

Figure 2. Animal biomass data for food-
producing animals in Malaysia by animal
categories between 2018 and 2021. The blue
barrepresents poultry, the green bar represents
swine, the orange bar represents the small
ruminant, and the dark blue bar represents the
large ruminant. (Accessed on May 10,2023, from
a database of population census and production
values (DVS, 2022))

@

Figure 3. Antimicrobial sales quantities adjusted
to food-producing animals biomass in Malaysia
between 2018 and 2021

Total antimicrobial sales quantities adjusted
by food-producing animal biomass

Antimicrobial sales quantities, adjusted according
to food-producing animal biomass in Malaysia
from 2018 to 2021, are shown in Figure 3.

In 2018, antimicrobial use stood at 221.38
mg/kg of animal biomass, decreasing to 182.36
mg/kg in 2019 and further to 100.31 mg/kg in
2020, before increasing to 205.18 mg/kg in 2021.
The average antimicrobial use across the four
selected food-producing animal categories over
this period was 177.31 mg/kg. Between 2018
and 2021, antimicrobial sales adjusted for food-
producing animal biomass declined by 7.32%,
equivalent to a reduction of 16.20 mg/kg, as
detailed in Table 3. The adjusted sales quantity
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Table 3: Quantities and percent changes of antimicrobial sales quantities adjusted by food-

producing animals in Malaysia from 2018 to 2021

Year Sales quantities adjusted Quantities change Percent change (%)
by animal biomass (mg/ kg)
(mg/ kg)

2018 221.38 -
2019 182.36 -39.02 -17.62
2020 100.31 -82.05 -44.99
2021 205.18 104.87 104.55

Total -16.20 -7.32

dropped by 17.62% (39.02 mg/kg) in 2019 and
44.99% (82.05 mg/kg) in 2020, followed by a
significant increase of 104.55% (104.87 mg/kg)
in 2021.

Antimicrobial sales quantities adjusted by
food-producing animal biomass according
to WHO critically important antimicrobials
of human medicine

Antimicrobial sales quantities, adjusted for
food-producing animal biomass based on
the WHO classification of critically important
antimicrobials (CIA) for human medicine in
Malaysia from 2018 to 2021, are shown in Figure
4.In 2018, the CIA category recorded the highest
antimicrobial sales, adjusted to food-producing
animal biomass, at 85.92 mg/kg, followed by the
Highly Important Antimicrobials (HIA) category
at 80.81 mg/kg. HIA had the highest sales in
2019 (72.35 mg/kg) and 2020 (42.18 mg/kg).
Although HIA increased to 86.80 mg/kg in
2021, itremained lower than CIA.The Important
Antimicrobials (IA) category remained stable in
2018 (50.75 mg/kg) and 2019 (51.66 mg/kg),
before declining to 15.67 mg/kg in 2020 and
then rising to 22.71 mg/kg in 2021. Over the
fouryears, all three WHO-classified antimicrobial
categories were widely used in Malaysian food-
producing animals.
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Figure 4. Antimicrobial sales quantities adjusted
by food-producing animal biomass for critically
important antimicrobials of human medicine
(WHO classification) in Malaysia between 2018
and 2021.The blueline represents the CIA group,
the orange line represents the HIA group, and
the green line represents the IA group

DISCUSSION

This study utilized the biomass calculation formula
recommended by WOAH to estimate the total
biomass of food-producing animals in Malaysia.
While various calculation methods exist, differing
mainly in the denominator used, the WOAH
formula remains the most reliable approach for
global monitoring of antimicrobial sales in food
animals (Bulut & Ivanek, 2022). During the study
period, the average biomass of Malaysia’s four
major food-producing animal categories—Ilarge
ruminants, small ruminants, poultry, and swine
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were 2.991 billion kg. Poultry accounted for the
largest share (79.59%) due to its high population,
fast-rearing cycle, and well-established production
chain in Malaysia. Compared to the ruminant
sector, the poultry industry has expanded rapidly
to meet growing local and international demand,
undergoing intensification and scaling up (Zayadi,
2021).

Between 2018 and 2021, Malaysia's
antimicrobial sales quantities adjusted for
food-producing animal biomass declined from
221.38 mg/kg in 2018 to 205.18 mg/kg in 2021.
This trend contrasts with global data, where
antimicrobial use increased from 115.38 mg/
kg in 2019 to 169.86 mg/kg (WOAH, 2021b,
2023, 2024). In comparison, Thailand reported
a substantial reduction in antimicrobial
consumption using a national Population
Correction Unit (PCU) based methodology,
with usage decreasing from 658.7 mg/PCU in
2017 to 336.3 mg/PCU in 2019 (Lekagul et al.,
2023). While PCU normalized figures cannot be
directly compared with biomass-based (mg/kg)
values, both indicators reflect adownward trend
in antimicrobial use over time.These reductions
demonstrate growing regional awareness and
efforts to improve antimicrobial stewardship
in the livestock sector. Malaysia’s declining
trend is encouraging and suggests progress in
aligning with regional best practices, although
continuous improvement is needed to further
optimize AMU and support national AMR
containment goals.

The average antimicrobial sales quantity
adjusted for biomass in Malaysia from 2018
to 2021 was 177.31 mg/kg, showing a 7.32%
reduction over the period. This decline may
be influenced by the COVID-19 pandemic and
the early implementation of AMU regulations.
However, caution is needed when interpreting
the data, as this study only includes major food-
producing species in Malaysia, such as poultry,

o
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swine, cattle, buffalo, goats, and sheep, whereas
the WOAH biomass denominator includes a
broader range of terrestrial species, such as
equines, rabbits, camelids, and cervids. As a
result, the AMU rates presented here may not be
directly comparable to WOAH-submitted data,
which includes additional species.

More precise biomass estimates can be
achieved by refining key parameters, such as
the conversion coefficient (k), commonly known
as the dressing percentage. WOAH applies
a standard value of 0.54 for large ruminants
(Géchez et al., 2019). However, studies on
Malaysian cattle suggest that a conversion
coefficient of 0.56 is more appropriate, given
that the dressing percentage of Kedah-Kelantan
(KK) cattle ranges between 55.6% and 56.7%
Ariff et al. (1993). As KK and its crossbreeds are
predominant in Malaysia’s cattle population
(Ariff et al., 2015), using this revised coefficient
ensures a more accurate biomass calculation.

Another crucial factor is the correction
applied to estimate the mean adult cattle weight.
Research suggests that adult cattle weigh, on
average, 15% morethantheirgenericlive weightat
slaughter (Gochezetal., 2019).This study derived
the generic live weight for large ruminants in
Malaysia using census and production data from
2018 to 2021. The findings align with previous
Malaysian studies, which reported pre-harvest
live weights of 227.8 kg for KK cattle and between
316.5 kg and 333.3 kg for crossbreeds such as
Hereford-KK, Brahman-KK, and Friesian-KK (Ariff
et al., 1993). More recent data showed average
live weights of 320.7 kg for Sawah buffaloes and
356.6 kg for Murrah buffaloes (Azmi et al., 2021).
However, this study did not incorporate WOAH's
standard 15% weight correction factor for large
ruminants. Instead, after calculating the generic
mean live weight at slaughter, the average was
determined to be 489 kg, which was used as the
reference value.
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This study further used population
proportions (P.pop) obtained from the national
food-producing animal census from 2018 to
2021 (Annex 2, Table 4e). This helps to make the
estimates more representative and minimizes
the possibility of overestimation of biomass in
the large ruminant category. Part of Malaysia's
statistical data on the population and production
of food-producing animals still depended on
estimation due to constraints in capacity and
facilities that rendered precise data collection
impossible. The technical parameters used are
fromastudy conductedin 2005 and later updated
in 2018 by the Veterinary Strategic Planning and
Evaluation Division, DVS. However, considering
the long period of the study, demographic
changes, and changes in farming practices,
genetics, and nutrition may have changed these
parameters. The analysis revealed notable trends
in the use of antimicrobials classified by WHO as
CIA, HIA, and IA in Malaysian food-producing
animals.In 2018, CIA antimicrobials recorded the
highest biomass-adjusted sales (85.92 mg/kg),
highlighting their predominantrole in livestock
production. This dominance persisted in 2021,
despite an increase in HIA usage. Notably, HIA
surpassed CIA in 2019 (72.35 mg/kg) and 2020
(42.18 mg/kg), indicating a temporary shift in
prescribing or purchasing patterns during those
years. The sharp rise in HIA use in 2021 (86.80
mg/kg), although still slightly lower than CIA,
is concerning given its designation as a highly
important class for human medicine.

Meanwhile, the |A category remained
relatively stable in the early years (2018-2019)
but experienced a sharp declinein 2020, possibly
linked to disruptions during the COVID-19
pandemic, changes in disease prevalence, or
shifts in antimicrobial prescribing behaviour.
The subsequent increase in 2021 to 22.71 mg/
kg suggests a rebound or adjustment in usage.
Overall, the sustained and widespread use of all
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three antimicrobial categories across the four
years raises important questions regarding
stewardship practices, the accessibility of
alternatives, and the enforcement of guidelines
in veterinary settings. These patterns underscore
the need for targeted interventions, particularly
in promoting responsible use of CIAs and HIAs,
which are essential to preserving the efficacy of
antimicrobials critical to human health.

Given the current limitations in national
antimicrobial data, which have yet to include
species-specific antimicrobial consumption,
this study seeks to provide a comprehensive
estimation of antimicrobial sales quantities
adjustedtothefood-producinganimal biomassin
Malaysia for the respective study year. Malaysia’s
veterinary antimicrobial sales data, recorded at
the wholesale level, did not distinguish between
different animal species. This limitation reduces
the precision of antimicrobial sales estimates
adjusted by species-specific biomass. Continual
re-evaluation and refinement of biomass
estimation methodologies are essential to
ensure accurate antimicrobial use monitoring
in food-producing animals, which is critical
for informed decision-making and effective
strategies to combat antimicrobial resistance
in Malaysia.

Although there are limitations in the data
used in this study, the calculated antimicrobial
sales quantities adjusted for food-producing
animal biomass serve as an essential reference
point for benchmarking antibiotic use in
Malaysia against other countries and guiding
future reports. This preliminary dataset lays
the groundwork for enhanced antimicrobial
use monitoring and improved data collection
efforts in the country. Transitioning to species-
level AMU data reporting is both practical and
beneficial for Malaysia. This can begin with
strengthening policies, conducting pilot studies,
and implementing digital reporting systems.
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These steps will enable the collection of more
accurate data to support national decision-
making and contribute effectively to global
efforts to control antimicrobial resistance.

CONCLUSION

Although Malaysia has yet to show significant
reduction trends in AMU for the four years
studied, this data serves as a benchmark for
monitoring antimicrobial use among food-
producing animals equivalent to the national
population. The trend should be considered a
“reference point” to ensure that Malaysia's use
of antimicrobials in food-producing animals will
not pose a threat to public health. For this reason,
routine collection and analysis of national
AMU data are potent tools for public health
promotion regarding the containment of AMR.
The approach towards the targeted reporting of
dataamong wholesalers has to be designed and
carried out efficiently to enhance the prudent
use of antimicrobials in food-producing animals
among veterinarians, farmers, livestock producer
organizations,and pharmaceuticalsin the animal
sector as part of strategies for dealing with AMR
in Malaysia.
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Appendix 1: Teknikal Parameter Pengeluaran Tempatan Dan Nilai Pengeluaran, by DVS
(last updated on 28 June 2018)

TEKNIKAL PARAMETER

PENGELUARAN TEMPATAN DAN NILAI PENGELUARAN

1. DAGING LEMBU / KERBAU
Parameter :

1.1, Bilangan sembelihan terakan yang direkod

1.2 Anggaran bilangan sembeithan ternakan tidak di reked
Lembu - 23 %
Kerbau - 20 %

1.3 Berat hidup
Lembu - 320 kg / ekoe

Kerbau - 450 kg / ekor
1.4, Dressing %
Lemby KK - 40% - 45 %
Fidlot - 50% - 55 %
1.5. Berat karkas / ekor
Lembu - 113.4 kg / ekor [ k3jian 2005 ~ 144.6 kg )
Kerbau - 181.4 kg / ekor ( kzjian 2005 - 178,55 kg )

2. DAGING KAMBING / BEBIRI
Parameter :

2.1. Bilangan sembeiihan temakan yang direkod
2.2. Anggran bilangan sembefihan termnakan tidak di rekod

Kambing . S0 %
Bebini - 22 %
2.3. Berat hidup
Kambing - 33 kg / ekor ( kapan 2005 - 14,19 kg )
Bebirl - 40 kg / ekor
24. Dressing %
Kambing - 45 %
Bebin - 50%
2.5. Berat karkas / ekor
Kambing - 14.2 kg / ekor
Bebiri . 22.5 kg / ekor
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3. DAGING AYAM
Parameter :
3.1, Bilangan populasi ayam pedaging
3.2, Anggaran bilangan pusingan / tahun ~ 5.4 kall
3.3 Kadar sembelihan / jualan - 94 %
3.4. Berat hidup - 2.3 kg / ekor
3.5, Berat bersih / eker - 1,61 kq / ckor
4. DAGING ITIK
Parameter :

4.1, Bilangan populasi itik pedaging
4.2, Anggaran bilangan pusingan / tahun~ 4.0 kall

4.3. Kadar sembelthan  « 96 %

4.4, Berat hidup ~ 3.1 kg / ekor

4.5, Berat bersih - 2.6 kg / ekor
5. TELUR AYAM

Parameter ;

5.1, Bilangan populasi ayam penelur

5.2 Kadar pengeluaran - 75.0 %
5.3, Purata pengeluaran telur - 230 bijt
5.4, Purata berat telur / biji - 60 gm
6. TELUR ITIK

Parameter ;
6,1, Bilangan populasi itk penclur
6.2, Kadar pengeluaran - 80 %
6.3. Purata pengeluaran telur / tahun — 220 biji
6.4, Purata berat telur / bijt . 75gm
6.5. Purata harga telur ( 2017)

Besar - 47 sen /| blji

Sedang - 39.sen / biji
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Appendix 2: The conversion coefficient (k) specific to each species by Eurostat

Correspondence table for meat SBS

Product code [N ON 2009 Self-eaplanatory texts in Engiish

A10.4110-4012 | 082 | 0j02 o 1o Pure-bred hreeding heifers femld bovines that have never
colved™
41041114112 | 052 | 0102 1030 Pure-beed breeding cows (excl bafers)

AT | usa | 0102 [0 Pars-bred breeding lovines (evcl heifers gt coust

A10SH401Y | 0S5 | 01029008 Live domoestc bovimes of # weight <« K0 Ry (excl. pure.
reee I rl 11
0401 .A012 | 0ST | o292y Doemeatic hovimes of 3 weight of > K kg and <= 160 4g

1041114102 | 087 | 6120629 Live domestic bovines of # weight of » 80 kg snd <« 160
kg (oxed, aninals for alaghicr sad pare-hred hreeding
animals)

OS] 4182 | 057 | 0102w 8 Domeatic dovencs of @ woight of = 160 kg send <= 300 ky
O HI-4112 | 057 | 0l2 WY Live donuestic bosines of & weight of = 160 kg and < 300
‘ kg (exc). anbnals Yor slanghter and pure-bred Breeding

animals)
SIOATH14112 [ 08 | 0102 W SE Heefers fomale domseatic bovines that have pever calved™ of
4 weight of > 100 kg
AI0-F111AL12 | 034 | 0102 %0 5% Lave bevfors female domestic b ines that have pover
‘ catvad” of  wetght of = 300 ki fexcl mminsaly G slaughier
and poco-bred beeding sajmaly)]
AL03111-4112 052 | 012 el Cows formale domestio bovines™ of a weaght of > 300 kg
1031114112 | 0,53 | 0102 50 6% Lave cowy Tenale domestic bovioes™ of @ woight of = 300
kg (oxel ammals for slavghtes
A1 A2 0sSe | 01029071 Live domestic bovines of & weight of > 300 kg
A0-41014112 | 056 | 010290 79 Lave gomestic v mes of 8 wesght of = 300 kg texcl
arimals for slaughter
Si0drLl4112 1wk | 0201 1000 Carcases of hall-cascases of bovine anumals
A10-410 14112 | 1,00 | 0201 2020 Comporsated™ g of bovme bs with hoog i
A1041 14112 | L oa | 0201 20 30 Unseparntod or sepersted foesquancrs of bavime 1y
41041114112 L0 | 0201 2050 Unsey § or sop ed hindguarters 0f bovine il
A10-1114012° | 1o | 0201 2090 Fresh v chnlbed bovime cuts
41040004012 130 | 0201 3000 Fresh or chilliad bovine meat
ANGAT1A11T 100 | 02021000 Feozen dovine carcases und hall-carcancs

SIE011112 | Lo | 0202 2010 Frazen compeusatad”™ boying guurtets

Q1041113112 | 100 | 620220 30 Vrozen useparaned or soparated bovine foreguancn
1020104002 | 00| 020220 S0 Feoren parated of sy § bovine handsat,
41021114012 100 | 0202 20 %0 T'eozen buvine Suls

H10A1114182 1,30 | 020230 1 Froren bovine hancdess foreguaners, whole or cut s, S
pivces, cach quarter in 1 block: “compenared” quartens i 2
Blucks, oo votitaining the foragquanter, whole of cut in may.
£ picces, amd the other the whole hmdguarter, exxl the
rendertom, In oo prece

A0AT13002 | 1,30 | 020230 30 Froren bovine boncless crop, £huck and blade and brisket

L Culs
201114112 | 130 | 02023090 Froren bovine boncless meat (exch foroquatices

S10A111-102 | 100 | 0210 2000 Alear of boving annuls

Slodniane 138 | 02102090 Hooelows nvest of bovine snimals

A0 135 1602 50 10 Prepased of preservad meat or offal of bovine animals
21041014112 | 125 | 12 s0 1) Cormed boet, im asrtight contaners

BI040 1.4102 | 128 | 1602 50 95 Meat o offal of bovine animaly, prepated of preserved,
cewoked (eack comed e in altfight comamen, sausages
and similar produ ty, finely hamogenoed preparations pet
up for setal sale as infand Tood or By Jdiehetic pumposes, in-
<contuiners of & net weight of <= 250 g, peeparations of hives |
a0 ot extraces and juives) ; ]
Pare-bred beeeding swine |

A0 0.7x L O1U3 10 00
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weighing »= 164 kg (endl, pure-bired for breeding)
LI 078 | 91039219 Live dotboslic swimne
4120 100 | B2031110° | brewh or chilled demestic swine ol Bl »
K | 100 | 820312101 Freah of chilled with boec i
420 100 | 02031219 Freatyor Chilled with bone in
H 100 | 9203 19 1) Fresh or ¢hlled forescmls amd cats shereol of domeate
e Awes
4120 o0 | R20s 1908 Fresh or <l heans and cuts 1Bereo! of domestae swine
LN 100 | p203 9 1S° Freah or chiliod Bulfics stecaky ™ and cus thierood of
o stie wwine™
0 130 | 8203 [958 Feeals or ¢hilled boaclons meat of donwatic ssmnc fexel,
belfics and cuts thereef)
20 100 | 9203 1939 Fresh or chitled boneless meat of domesine swine fexcl.
carcases and halfcarcases
4120 100 10203 2110 Frosen Somestic switie Carvases und T l-cacaws
120 o | e2oy 221t Frocen booeiews hama end cuts (hereof of domesty ywine
T L edus 224y Froven honciess shouhiers and <iats thereal of Sarmesic
A e
FTR N ORI Foozen fure<emite and s theroof of domestic swiee
H 100 | 2632910 Froven loles and ¢uts thoreol of domesiic swine, with bang
Az,
4120 100 | 02012018 Frosen beliios, streaky ™ and cuts theroo! of dosmmtic swime”™
10 130 | 02032955 Froecn bobchos meat of domestic swine {evel, beflics und
<uls
4120 100 | 8203 29 50 Froven boncless meat of Sormestic swine.
1120 100 | 020900 1) VIO UG OF Tro2en subealancous fig fak, wlied of
heing
i 120 | o2mou e Dot or azmoboend sibcutaneotss pig fat
4120 100 | 0209 00 30 g 2, ot rendiered of oihietwing exaead
Ho Lo | eloana Domiestie wsine Bams aod cits Sl
4120 oo | 21011 Duopsentic s ine shyousdons anid cuts therool
"o 120 | m101) 314 Dosststic awing hams and cuts thereol
4120 120 | 92101139 Domcatic swine shoukdon and cuts therent
4120 too ool Dellien stieahy™ wnd ouls thiereot of dore st swii
4120 120 | 02104219 ethes strcaky™ and cuts thereo! of $oreilic vwing
410 [ELE SO TR T JLaceut ShIes Of SNTICON oF BOTmete AW e
an20 1o | 02101920 Theee-quance-sides or middies of domestic swine
20 A | eneyio. Fore-ends und cum thereol of 3 W AWne
[N Foo | 02101940 Lown and cuts Biereol of damestic swine
FE0 [ T30 [ R0 TV | e o Gt e, saied o T e (el Ram,
) r shoolders and cuts thoreof, Bellacs and cuts threof, hacon
ides o spencers, INree Guirior sedes oo middles, und fore
ctdy, hring and cuts theeof)
1120 120 | 02101960 Damestic swine fore-onds and cuts thereol
4120 120 [ e2oivTn Domestic swine Sowns and curs hercof
10 130 | 0210191 Diniad ur sahed botielcis shotistic swite ot (excl
{ Belhes atd cuts thereof)
4120 120 | 0210 1939 Diied of sk domestic awimns ussat
11320 COND | 1601 D091 UHicooh e sAtages Of MEat, 01141 0f BIood (e3c). Trver)
o OX5 | 1001 0699 | Samsapes and samedar produces of inear
4120 120 | 16024100 1 Lems and cuts thoreol
4120 120 | Vo0 4210 Prepared o presen od Mouliders and cuts theeeot
120 120 | 1023511 Prepared of presened domestic sw ine kins and pacts
thendoll el sl tures of koiny oe by (encl cotlen |
420 120 | jeuzd9is Prepacd o preserved domestic swine epflan. and pams
- thereof, ind]. smintures of colars and shoudders
LN 120 [ o2 av s, Prevated ve nreserved mintones bf donwak swine hame |
| ' | ahoctders, foina. cullirs £nd varis hoteod texel. mivures o
| i i 1 omly Sokes s o of ouly collars and shoulecrs
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HiZo 0.60 | 1602 49 30 Trepared or preserved meal, offal and mextires. of damesie
»wine, containing > 407 bust < 307, meat or offal of any
Rind and fars of any kisd (excl. sausages and similar
products, finely bmmw propanitions pot up for retall
sale ay wfant fond o For Beteti ofa
net weight of == 240 ;mnmofu\vud meat
cxtracts)

[#120 030 | 1602 29 SO Prepaced of prescrved meat, offal and manturcs of Soracsic
Swine contamning <4 meat or offal of any Kind and Lus
of any M (oxc]. ssusages st simibar products,
hasnegenisad preparativns for pul ap reral e oy inefant
food o for dictety iscrs of & net weight
of =250 g, muwofhumd et extacts and

<)

|4 130 047 | 010470 10 Pure-bred shoep for broeding

4130 047 | 0104100 Live l-ulhah«pqnaoywow'(nd prrebred beceding
LLLLION

1410 047 | 0104 10 30 va‘lup(ud Luenbs and pure-bred beeoding ansmuls)

4100 647 | 010420 10 Ture-brad breeding posts

4140 047 | 0104 20 %0 Live poats (excd, pare-ded for beooding)

41 M 100 | D2 00 Froad o challed Lamb carcases and hallcarcases

4180 100 | 020421 €O Frosh oe challed shoep carcases und balf-carcases (excd
fantn)

4130 1Lo¢ WQIO 'rmucmwwmm

4130 100 | 02042230 | Fresk or challed sheep chines and/or bodt exds

4130 1,00 | 020222 50 Fresh pe chilied shecp bogs

4130 1,00 | 0204229 Fresh or chilled boacless culs of sheep

4130 1.50 | 0204 2300 !'mhotchik\:hueckumaobkq: =

4130 100 | 0204 30 00 Froren blimb carcaves md half-Curcases

4150 100 | 0203 41 00 Frozen sheep carcases and half-carvases {excl. larmby)

4130 1,00 | 020442 10 Frozen shoep short foroguartens

4130 100 | 02044250 Frozen sheep chines and'or Bt eods

4110 1.00 | 0204 42 50 Frozct shoop begs

410 100 | 62044290 Frozen cuts of sheep

400 170 | X341 10 Frogen moex of Lambs

410 190 | 0204 4340 Frozen meat of sheep

Ao 100 | oxa %0010 Frosh or challed post earcases and half-carcases

4130 oo | 0283 Froeh or challed goat short foecquancrs.

4130 100 | 0208 20 18 Feesh or chlled gout chimes senlior heat ends

4150 1.00 | 0208 5019 Fresh ov chilbod egs of goot

410 100 | 024 20 31 Feesh o challed cuts of goat

4130 1,70 | 0204 €039 Freoh or chulled boneless cuts of goat

4130 1,00 | 0204 50 51 Feoren goas carcaves amd hall-carcaics

A3 1.00 | 020450 53 Froaen goat short Soroquaton

4130 Lo | G204 50 55 Frozcn gost cuncs and'or bos cods

4150 1.00 | (204 30 3% Frozen gow ks

4130 Lo | eossoTy Frozen cuts of goat

4150 1,00 | il MEAT OF SHEEF AND GUATS. SALTED, IN BRINE,
ORIED OR SMOKED, WITHBONEIN. |

2130 135 | 0210s92n RONELESS MEAT OF SHELP AND GOATS, SALTED,

e R IN BRINE, DRIIED OR SMOKED

4130 1.50. | 020450 79 Frozen bomeless cuts of goa)

4130 160 | 10290 72 Prepared of preserved mant of offal of stheep, sncookad,
¢l mantates of cookad mnd uncooked meat of offal (exck,
saasages and pambar peaducts and preparations of liver)

1130 Lao | 2074 mm«mmmmﬁl.-rm noctaked,

of cooked and ted meat or offal (excl,
NMMMU ¢ products ard prepantions of fiver)
4130 160 | 16029076 mmwwwwuoﬂﬂolm toolt\llev:l
o and wmht du fncly
ons for retail & or
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|} in of a net weight of <= 250 g,
mghnsoﬂnaadnwnmwgm[ |
4130 162 | IMR290TR Froparod or preserved ment or ofTal of goats, cookad teacl,
sausages mnd similar producte. finely homogenieed |
preparations pat up Sor retail sale as mfant food or for
dictethe pumposes, in mmnor-mueuln of <= 2%0 g,

prepantns of Liver and jukces

4140 0% | w0t oo Puze-beed breeding horves

4140 050 | DioI90 1L Horses for slaughter

4140 050 | DioL 909 Live homes (exel those puare bred for beeeding and for
saughive)

400 05 | M08 1090 Pure-bred breeding asses

0101 %030 Live assen (excl, pure-tred for beeedung)

2140 0% | 0105 1690 Puse-bred breeding asses

4140 1,02 | 02050020 Fresh or challed meat of borses, asses. mules of binnics

4140 100 | 6208 g0 sn Froven mweat of horses, nsses, mules or himnees

4140 L9 21099 10 Horsemen, salted, m boee or dricd

4130 0 [ 0103110 Cigatndpagent weand pascni fomals chicks of fowls of the
spevics Gallus domesticas laying stocks of 3 weight of <=
I8 g

4150 073 | 0i0S 1119 Grandparent urd pazcat feenade chicks fowl of the spocies
Clallus domesticus of s weight of <= 18S g (exel laying
spocky)

4150 070 | 01051191 Laying stock fowls of te spevics Gallus domestious™ of
weight of <= 1 RS g (excl. yrardparent nmwd parest fomalke
chicks)®

4150 070 | 0108 1190 Live fowli of the spevses Galbas domestious of & waight of
<< IS5 g (enel turkexs

4150 0,79 | 01051200 Live damestic nurkeys

S150 070 | DI0S 1920 Live damesiic poese

4150 0,79 | 0105 1290 Live domestic duchs und gainca fuwis

450 0.70 | vI0sS 900 Live fowls of 1he specees Galbas dumnesticus, welghing =
123

4150 067 | DI0S92 10 Lave domestic ducks

4§50 07% | 01059920 Live Smestic goese

EYRT 0,75 | 01059530 Lave domestic turkeys

4130 0,78 | vIOS W 50 Lave domestic guinca fowls

4153 Loo | ea? i Fresh or chilled, pluckal und gutted fowls of spocies Gallus

domesticus, with heads and l]‘yg, Known as "X chickom™
a1 1L [ 0X7 130 Fresh or chilled, plucked and drawn fowls of spocaes Galius

domesticus, without beads and feet but with necks, hearts,
livers and glrraniy, known as "20%% chackens™

EYREY Loo | 0207 5190 Feash or ctnlled, plocked and drswn fowbs of spoces Gallus
domesticus, withous heads, feet, necks, bearts, livers and
prezands, known as "63% chickens™, and other forms of
trosh or chilted fowl, not cut i picces (exel “X¥v and e
chickens™)

a5 A0 | 0207 2410 Freahs or clulied, plucked and Jrawm mekeys of the specics
domesticus, without beads and feet but with necks, beans,
Bovwrs st gizzante, knowe s “R0% takeys™

a7 Loa | 072990 Fresh or chilled, plscked and drawn turkeys of the speces
domesticus, whibout heads; fect, necks, hoarts, livers and
grzzasds, knowh ay "73% turkeys®, and other formes of fresh
or chillod turkcys, nod ot i picees (exel TR0 turkeyy™)

415% Lo [ w732 Fresh oe chillad, plucked, hled, guited or mot drawn ducks of
the species domenticns with heads amd feet, brows as "85
ducks”

4159 L0 | 02073215 Fresh or ehiliesd, plocked and drawn ducks of the spocics

domestions, without heads and feet but with necks, hearts,
Sivers and girrard, known as *70% ducks™

ajen 103 | 020732 19 Fresh or chilled, placked and drawn ducks of the spocies
domnesticus, without Beads, feet, pecks, hearts, livers aad
ghrzands, Lnown as "63% ducks®, and other furom of ducks,
not cut i proces (excl, TREYS el TG dueis™)
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MALAYSIAN JOURNAL OF VETERINARY RESEARCH VOLUME 16 NO 2 DEC 2025
Table 4c: Carcass weight
Animal category Carcass weightin  Carcass weightin Carcass weightin Carcass weight in
2018 (kg)' 2019 (kg)' 2020 (kg)' 2021 (kg)'
Large ruminant 254 337 268 237
Small ruminant 27 35 59 52
Swine 132 m 116 101
Poultry 1.84 1.76 1.63 1.68
Note:
'Carcass weight = Total weight of species slaughtered/ Population of species slaughtered
Table 4d: Calculation of adult large ruminant weight at slaughter
Average weight at Average weight at Average weight at Average weight at
slaughter in 2018 (kg)' slaughter in 2019 (kg)' slaughter in 2020 (kg)' slaughter in 2021 (kg)'
(k=0.56) (k=0.56) (k=0.56) (k=0.56)
453 601 478 424

Note:

'Average weight at slaughter = Carcass weight/ Conversion factor
Conversion coefficient (k)=0.56 was taken from the manual for compilation of the supply balance sheet for meats (live domestic
bovines of a weight >300kg) and refers to the dressing percentage of KK cattle and cross-breed cattle in Malaysia at 56.1-56.7%

(Dahlan et al., 1985)
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Table 4i: Calculation of biomass for large and small ruminants, swine and poultry by the WOAH methodology

Animal Biomass in

Animal Biomass in

Animal Biomass in

Animal Biomass in

Rnlmicateoony 2018 (kg) 2019 (kg) 2020 (kg) 2021 (kg)
Large ruminant 270,223,205 335,252,799 270,142,846 243,178,762
Small ruminant? 37,787,004 35,420,097 62,002,709 38,652,403

Swine’ 329,501,385 285,629,615 282,803,077 253,040,513
Poultry* 2,362,428,571 2,364,714,286 2432,571,429 2,361,428,571
Total 2,999,941,066 3,021,016,797 3,047,520,060 2,896,300,249

Notes:

'Large biomass = Average weight at slaughter x (Census population + [Import - Export Quantity])
2Small biomass = (Average weight at slaughter x number of slaughtered) + (census population - number of slaughtered/1.5) x 75kg

3Swine biomass = (Average weight at slaughter x Population of species slaughtered) + (Census population x Standard weight of a sow
in Asia & Pacific x Expected percentage of living sows in swine population)

*Poultry biomass = Average weight at slaughter x Population of species slaughtered



