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The poultry industry is a major contributor to the Philippine economy. Given the rising concerns
in antibiotic resistance and food security, farmers need to maximize profit and output while
ensuring safe and ecologically sustainable farming practices. This study surveyed antibiotic
use in 12 commercial poultry farms in the Philippines. All farms reported the use of medically
important antibiotics either for prophylaxis (91.67%), metaphylaxis (100%), and growth
promotion (50%). Considering the widespread use of medically important antibiotics, we
then investigated the potential contribution of local antibiotic treatment protocols to the
emergence of antibiotic resistance genes in the fecal samples of broiler chickens under a
controlled experimental setup. Significantly, we observed the emergence of antibiotic
resistance genes (ermB) in fecal samples of antibiotic-treated broilers after 7 days and 21
days in antibiotic-free broilers raised in the same farming environment. These data were
corroborated by antibiotic resistance gene profiles of fecal samples from commercial poultry
farms. Antibiotic resistance genes (tetA, tetB, tetU, tetW, qnrB, qnrS) were prevalent in the
fecal samples of antibiotic-treated broilers treated with tetracycline and quinolone
antibiotics. Therefore, our study provides concrete evidence for the strong correlation between
the use of medically important antibiotics in poultry farming and the emergence of antibiotic
resistance genes. Antimicrobial resistance is a major contributor to failures in infectious
disease treatment strategies in humans and animals. Therefore, the cost-benefit ratio of
poorly regulated antibiotic treatment protocols in poultry farming could have a long-term
detrimental impact on our economy and public health. Our study suggests the need to
review our current policies and practices in using medically important antibiotics in the
Philippine poultry industry.
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genes isolated in humans (Hu et al., 2014; O’ Neill, 2015).
As a result, developed countries have firmly regulated
agricultural application of antibiotics in the hope of curbing
the spread of antibiotic resistance (Cogliani et al., 2011;
European Parliament, 2019; FDA, 2021).

In low and middle-income countries, drivers of the spread
of antibiotic resistance are reported to be complex and
multi-sectoral, which include: inappropriate socio-ecological
behaviors, poverty, overcrowding, lack of surveillance systems,
food supply chain safety issues, highly contaminated waste
effluents, and loose rules and regulations (Iskandar et al.,
2020). In the Philippines, an action plan to combat anti-
microbial resistance using the “One Health Approach” was
launched in 2014 (Department of Health et al., 2015) and was
followed through by the current government administration
(Inter-Agency Committee on Antimicrobial Resistance, 2019).
It includes 7 key strategies for both human and animal health

INTRODUCTION

Poultry industry gross output value has been steadily
increasing in the Philippines (Statista, 2021). Among the
regions, Central Luzon has the highest total chicken inventory
with 26.98 million birds (PSA, 2021). A leading producer in
the region is the province of Pampanga, with 164.48 thousand
metric tons of chickens a year (Mapa, 2021). Nevertheless,
accompanying the rise in poultry production is the challenge
of maintaining an environmentally sound and ecologically
sustainable means of the industry.

Ever since the empiric discovery of its beneficial effects
in animal meat production, antibiotic use in the agricultural
sector has long been a concern in mitigating the problem of
antibiotic resistance (Verraes et al., 2013; Allen & Stanton,
2014). It has been emphasized that the consumption of
antibiotics in animals correlates to antibiotic resistance
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sectors, namely: (1) committing to the Philippine action plan
through multi-sectoral engagement and accountability,
(2) strengthening surveillance and laboratory capacity,
(3) ensuring uninterrupted access to safe and quality-
assured antimicrobials, (4) regulating and promoting the
rational use of antimicrobials, (5) implementing appropriate
measures to reduce infection across all settings, (6) promoting
innovation and research on antimicrobial resistance, and
(7) improving awareness and understanding of antimicrobial
resistance through effective communication and education.
Nonetheless, there are still concerns regarding the actual
implementation of the aforementioned plan, especially in
the agricultural sector.

Regulations related to sale, prescription and distribution
of antibiotics for animal use have long been established in
the Philippines (Department of Health & Department of
Agriculture, 2013). Even so, weaknesses in the implementation
of standards for veterinary medicinal products, lack of strict
enforcement of animal antibiotic use policies, and poor
awareness of farmers on the prudent use of antibiotics, may
have contributed to the antibiotic resistance problem in the
Philippines (Barroga et al., 2020). This is exemplified by the
availability of antibiotics through over-the-counter access
in local retail stores with limited veterinary oversight. In
effect, medically important antibiotics in human medicine
are frequently utilized in Philippine poultry farms (Barroga
et al., 2020). This is in stark contrast to developed countries
where medically important antibiotics are strictly regulated
for agricultural applications (European Parliament, 2019;
FDA, 2021). Fundamentally, there might be a disparity
between Philippine’s declared animal antibiotic use
policies and what is really happening in actual farms.

In the context formerly described, this study aims to
demonstrate the emergence of antibiotic resistance genes
in the fecal samples of broiler chickens that were raised in
an experimental setup, using a local poultry farm antibiotic
treatment protocol. In addition, surveys of antibiotic use in
12 commercial poultry farms, as well as collection of 10 fecal
samples in 2 volunteer commercial poultry farms, aim to
demonstrate the effects of current antibiotic practices with
respect to their antibiotic resistance gene contents. However,
isolation and identification of resistant bacterial isolates
are outside the scope of this study. Demonstrating antibiotic
resistance genes from actual bacterial isolates, as well as an
expanded sampling size, can be pursued in future studies.
Nonetheless, this study may provide additional insights for
the effective implementation of the Philippine’s comprehensive
action plan in combatting the spread of antibiotic resistance.

MATERIALS AND METHODS

Animal Handling and Care
Treatment protocol was adopted from the study of Nicdao
(2020). Eighteen commercially-acquired 1-day-old Cobb
broiler chicks were separated into 2 treatment groups:
antibiotic-treated and antibiotic-free/control group. Each
group (n=9) were housed in a cage made of polyvinyl chloride-
coated wire mesh with hover-type brooder heat lamps and
removable catch trays for animal litter. Both cages were
exposed to natural ventilation and were protected from
direct sunlight and wet weather conditions. Erythromycin
(250mg/L; days 1-3), doxycycline (250mg/L; days 7-10),
amoxicillin (250mg/L; days 17-19), and tetracycline (275mg/L;
days 22-24) powder were mixed through drinking water using
commercially prescribed prophylactic doses for the
antibiotic-treated group (Figure 1). Identical schedule of
antibiotic-free starter feeds (days 1-21), grower feeds (days
22-28), and finisher feeds (days 28-32) were given ad libitum
for both treatment groups. Weekly fecal samples were
collected and pooled starting at day 0 until termination of
the experiment (day 32). Institutional Animal Care and Use
Committee approval was acquired from Pampanga State
Agricultural University, where all animal experiments were
housed and conducted.

Poultry Farm Data and Fecal Samples Collection
Representatives from 12 commercial broiler poultry farms in
the Philippines were interviewed between the years 2018-
2019. Antibiotic practices, as well as projected annual industry
output, were elicited using a prepared questionnaire.
Interviews were conducted in coordination with the local
municipal agriculture office. Among the interviewed farms,
only five agreed to participate in fecal sample collection.
Fecal samples from ten broilers were individually collected
using sterile cloacal plastic bags fastened in the caudal
region to directly catch fecal material with minimal
environmental contamination. Between the five poultry
farms, only two farms that reported the use of the
most frequently utilized medically important antibiotics
(quinolones and tetracyclines) were included in the study.
Commercial poultry farm 1 administered prophylactic doses
of Doxycycline everyday per orem mixed with daily feeds
(250mg/kg of feeds), except during the recommended 7-day
antibiotic withdrawal period before culling. Commercial
poultry farm 2 utilized Doxycyline (250mg/L) and Enrofloxacin
(50mg/L) once a week while using Levofloxacin (50mg/L)
only once for growth promotion. Aforementioned 3

Figure 1. In the experimental setup, Erythromycin (250mg/L), Doxycycline (250mg/L), Amoxicillin (250mg/L) and Tetracycline
(275mg/L) were individually administered per orem by mixing them with drinking water while following commercially
prescribed prophylactic doses.
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antibiotics were administered per orem through mixing with
drinking water while following their commercially prescribed
prophylactic doses.

Screening of Antibiotic Resistance Genes
Fecal samples were frozen (-18°C) until ready for DNA
extraction. Fecal DNA were isolated using Quick-DNA Fecal/
Soil Microbe Miniprep Kit (Cat# D6010) as instructed in the
product manual. Isolated DNA were subjected to initial
denaturation (95°C x 1-minute) and 30 cycles of uniplex PCR
(denaturation: 95°C x 15-seconds, annealing: 52°C x 15-

seconds, extension: 72°C x 10-seconds) using MyTaq Red DNA
Polymerase (Cat# BIO-21108). Plasmid-encoded antibiotic
resistance genes (ereB, ermB, tetA, tetB, tetU, tetW, tla-1, ctx-
M-1, qnrB, qnrS) were screened using their appropriate primer
pairs and positive controls (Table 1). All positive controls
were synthesized (Kinovett Scientific Solutions Co.) based
on primer sequences available in literature. Resulting
amplicons were then run at 75-volts for 40-minutes in 1%
agarose in 2.5x TBE buffer gel-electrophoresis with pre-cast
addition of 1x GelRed stain.
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Table 2. Reported antibiotics utilized in interviewed local poultry farms

Antibiotics ATC Classification 2017 WHO Classification of Medically Important Antimicrobials

Amoxicillin (J01C) beta-lactam penicillins (critically important) aminopenicillins

Bacitracin (J01X) other antibacterials (important) cyclic polypeptides

Colistin (J01X) other antibacterials (critically important) polymyxins

Co-trimoxazole (J01E) sulfonamides and trimethroprim (highly important) sulfonamides, dihydrofolate reductase inhibitors and combinations

Doxycycline (J01A) tetracyclines (highly important) tetracyclines

Enrofloxacin n/a (critically important) quinolones

Fosfomycin (J01X) other antibacterials (critically important) phosphonic acid derivatives

Gentamycin (J01G) aminoglycosides (critically important) aminoglycosides

Levofloxacin (J01M) quinolones (critically important) quinolones

Nifuroxazide (J01X) other antibacterials (important) nitrofurantoins

Ofloxacin (J01M) quinolones (critically important) quinolones

Penicillin (J01C) beta-lactam penicillins (critically important) natural penicillins

Tylosin n/a (critically important) macrolides

Data Analysis
Predicted rates of screened antibiotic resistance genes in
participating commercial poultry farms were reported as
confidence intervals. Confidence intervals for a population
proportion at 95% confidence level were calculated using
the formula:

where ρ is the sample proportion, n is the sample size, and
z * is the appropriate value (1.96) for the standard normal
distribution at 95% confidence level (Rumsey, 2021).

RESULTS

Local poultry farms utilize medically important antibiotics
Representatives from 12 commercial poultry farms were
interviewed to elicit their respective antibiotic practices. All
interviewed farms (100%) reported the use antibiotics for
broiler production. Eleven out of the 12 farms (91.67%) use
antibiotics for prophylaxis while all farms (100%) use
antibiotics for metaphylaxis. Six out of the 12 farms (50%)
use antibiotics for growth promotion. All 12 farms (100%)
utilize antibiotics that are classified under the 2017 WHO
list of medically important antimicrobials (Table 2). Among
the antibiotic classes, nitrofurantoins (25%) were the
most frequently reported for prophylaxis (Figure 2A);
aminoglycosides (23.08%) were the most frequently reported
for metaphylaxis (Figure 2B); quinolones (33.33%) were the
most frequently reported for growth promotion (Figure 2C).
In consideration of their reported poultry farm productions,
quinolones (39.94%) are the most utilized class of antibiotics,
followed by tetracyclines (29.33%) and aminoglycosides
(18.78%) (Figure 2D). With widespread use of medically
important antibiotics, it is important to investigate its direct
effect to the emergence of antibiotic resistance genes in
fecal samples for broiler chickens.

Antibiotic resistance gene (ermB) appeared as early as day 7 in
antibiotic-treated broilers within the experimental setup
Broilers were grown in an experimental setup to investigate
weekly changes in their antibiotic resistance gene contents.
Pooled fecal samples from the antibiotic-treated and
antibiotic-free experimental groups were initially free of
any of the screened antibiotic resistance genes. After the
first week (day 7), ermB appeared in the antibiotic-treated
group and was consistently present until termination of the

experiment. In the antibiotic-free group, no antibiotic
resistance genes were found until the third week (day 21),
when ermB also persisted until the termination of the
experiment (Figure 3A). No other screened antibiotic
resistance genes were found in both treatment groups (Figure
3B). With the emergence of antibiotic resistance genes in
the experimental setup, investigating antibiotic resistance
gene contents of broilers in actual commercial poultry farms
becomes even more significant.

Tetracycline resistance genes (tetA, tetB, tetU, tetW) were
demonstrated in fecal samples acquired from commercial poultry
farms
Fecal samples from two participating commercial poultry
farms were acquired to investigate the effect of their
respective antibiotic treatments to broiler antibiotic resistance
gene contents. In the first commercial poultry farm where
only doxycycline was used, 8 out of the 10 fecal samples
(80%) contained tetA (Figure 4A), 10 out of 10 (100%) contained
tetB (Figure 4B), 9 out of 10 (90%) contained tetU (Figure 4C),
8 out of 10 (80%) contained tetW (Figure 4D). In the second
commercial poultry farm where doxycycline, enrofloxacin and
levofloxacin were used, 3 out of the 10 fecal samples (30%)
contained tetA (Figure 4A), 3 out of 10 (30%) contained tetB
(Figure 4B), 6 out of 10 (60%) contained tetU (Figure 4C), 7
out of 10 (70%) contained tetW (Figure 4D). It appears that
tetracycline resistance genes are more prevalent in the first
commercial poultry farm when compared to the second.

Quinolone resistance genes (qnrB, qnrS) were demonstrated only
in fecal samples acquired from the commercial poultry farm that
used tetracycline and quinolone antibiotics
Interestingly, in the second commercial poultry farm, which
included quinolones in their antibiotic regimen, 2 out of the
10 (20%) fecal samples contained qnrB (Figure 5A) while 4
out of the 10 (40%) contained qnrS (Figure 5B). These genes
were not detected in the farm which did not use quinolones
in their farming practice. No ermB antibiotic resistance gene
was found in fecal samples from both commercial poultry
farms (Figure 5C).

In summary, our data demonstrated that the presence
of resistance genes were reflective of the corresponding
antibiotic treatment protocols of participating commercial
poultry farms (Figure 6A and 6B). Multiple tetracycline
resistance genes were present in all fecal samples from the
first commercial poultry farm while both tetracycline and
quinolone resistance genes appeared only in the second
commercial poultry farm (Figure 6C). Calculating for their
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Figure 3. (A) Antibiotic resistance gene ermB appeared in fecal samples of antibiotic-treated broilers as early as the 7th
day (d7) and persisted throughout the experiment (n=9). In contrast, antibiotic resistance gene ermB appeared later in
fecal samples of antibiotic-free broilers at d21 (n=9) (lanes 1 and 15=100bp ladder; 2 and 16=1kbp ladder; 13=ermB positive
control; 14=blank). (B) No antibiotic resistance genes appeared when screened for qnrB as no quinolone antibiotic was
utilized in the experimental setup (lane 13=qnrB positive control).

Figure 2. (A-C) All interviewed commercial poultry farms reported the use of medically important antibiotics for different
applications. (D) In consideration of their reported poultry farm outputs (N=5,643,000 broilers), quinolones are the most
frequently applied antibiotics to broiler chickens, followed by tetracyclines and aminoglycosides.

predicted antibiotic resistance rates, confidence intervals
for tetracycline resistance are all higher for the first
commercial poultry farm when compared to that of the second
(Table 3).

DISCUSSION

Poultry industry is an important component of the Philippine
economy. Assisting our farmers to maximize their profits
and outputs while ensuring ecologically sustainable

methods for food sustainability should be a top priority.
Given the difference of actual antibiotic practices in the
Philippines when compared to international standards and
recommendations, more researches should be done to
determine if current local antibiotic practices are indeed
beneficial for our farmers or may actually be detrimental in
the long run.

Looking at the reported poultry farm antibiotic
applications, local farmers use antibiotics to prevent
undiagnosed diseases (prophylaxis), as well as to control
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Figure 4. (A) Antibiotic resistance gene tetA appeared in 80% and 30% of fecal samples from commercial poultry farms 1 and 2,
respectively (lanes 1 and 25=100bp ladder; 2 and 26=1kbp ladder; 3 to 12=samples from commercial poultry farm 1; 13 to
22=samples from commercial poultry farm 2; 23=tetA positive control; 24=blank). (B) Antibiotic resistance gene tetB appeared in
100% and 30% of fecal samples from commercial poultry farms 1 and 2, respectively (lane 23=tetB positive control). (C) Antibiotic
resistance gene tetU appeared in 90% and 60% of fecal samples from commercial poultry farms 1 and 2, respectively (lane
23=tetU positive control). (D) Antibiotic resistance gene tetW appeared in 80% and 70% of fecal samples from commercial
poultry farms 1 and 2, respectively (lane 23=tetW positive control).

Figure 5. (A) Antibiotic resistance gene qnrB appeared only in 20% of fecal samples from commercial poultry farm 2 (lanes 1 and
25=100bp ladder; 2 and 26=1kbp ladder; 3 to 12=samples from commercial poultry farm 1; 13 to 22=samples from commercial
poultry farm 2; 23=qnrB positive control; 24=blank). (B) Antibiotic resistance gene qnrS appeared only in 40% of fecal samples
from commercial poultry farm 2 (lane 23=qnrS positive control). (C) Antibiotic resistance gene ermB did not appear in any of the
fecal samples collected from participating commercial poultry farms (lane 23=ermB positive control).

the spread of diagnosed diseases by treating animals as a
group (metaphylaxis). In the recent study of Barroga et al.
(2020), respiratory diseases, followed by enteric diseases,
are the most common indications for animal antibiotic
treatment in Philippine farms. The third reported application
in this study, growth promotion, is the most concerning as
they usually entail the use of sub-therapeutic doses to
improve animal meat output and profit (O’ Neill, 2015).
The latter practice may promote further the spread of
antibiotic resistance genes as microbes are exposed to

antibiotic selective pressures without necessarily eliminating
undesired pathogens. With the emergence of antibiotic
resistance genes using local antibiotic treatment protocols,
it is possible that local farmers may encounter more
antibiotic resistant infections that negatively affects their
output and net profit.

In general, reported rampant use of medically important
antibiotics reaffirms the discrepancy between current WHO
guidelines and the actual situation in the Philippines. In
their policy brief, WHO recommends (1) an overall reduction
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Figure 6. (A) In the first commercial poultry farm, Doxycycline (250mg/kg of feeds) was reported to be administered everyday
per orem as it was mixed in the daily feeds except during the recommended antibiotic withdrawal period. (B) In the
second commercial poultry farm, Doxycycline (250mg/L), Enrofloxacin (50mg/L) and Levofloxacin (50mg/L) were reported to
be administered per orem by mixing with drinking water while following commercially prescribed prophylactic doses.
(C) All collected fecal samples contain at least 1 antibiotic resistance gene. Fecal samples from broilers that were treated
everyday with Doxycycline exhibited multiple resistance genes that correspond to the appropriate class of antibiotic
(tetracyclines). In contrast, resistance genes for both tetracyclines and quinolones were observed in the fecal samples of
the second commercial poultry farm as both classes of antibiotics were utilized. No resistance genes appeared when
screened for ermB as no macrolide antibiotic was reported to be used in the 2 commercial poultry farms.
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in use of all classes of medically important antimicrobials
in food-producing animals, (2) complete restriction of use of
all classes of medically important antimicrobials in food-
producing animals for growth promotion, (3) complete
restriction of use of all classes of medically important
antimicrobials in food-producing animals for prevention
of infectious disease that have not yet been clinically
diagnosed, and (4) the cessation of use of critically important
antimicrobials in human medicine for the control or
treatment of a clinically diagnosed infectious disease in
food-producing animals (2017). With the reported use of
critically important antibiotics (i.e. aminoglycosides,
macrolides, phosphonic acid derivatives, polymixins,
penicillins, and quinolones) for prophylactic, metaphylactic
and growth promotion purposes, interviewed poultry farms
are much different from international poultry farms in terms
of antibiotic practices. In the perspective of global trade,
this may become a major concern as countries become more
conscious regarding the use of antibiotics in agriculture
(Maron et al., 2013). Therefore, more consideration should
be given if declared Philippine policies on animal antibiotic
use are indeed effectively implemented and are in line with
WHO recommendations.

Appearance of ermB at day 7 in the fecal samples of the
antibiotic-treated group demonstrates that the use of a local
poultry farm antibiotic treatment protocol may lead to the
emergence of antibiotic resistance genes. The gene ermB
is an acquired antibiotic resistance gene that confers
resistance against macrolides and other classes of antibiotics
with similar mechanism of action, such as lincosamides,
streptogramin B and oxazolidinones. It encodes for rRNA
methylases that acts on adenine residues and prevents
binding of the antibiotics to the 50S ribosomal subunit of
their target bacteria (Van Hoek et al., 2011). It has been
reported that antibiotic resistance genes such as ermB,
can be directly acquired from natural reservoirs in the
environment with their highly mobile genetic platforms such
as plasmids and transposons through horizontal gene
transfer (Cantón, 2009). Furthermore, ermB expression is also
induced by the presence of erythromycin (Wang et al., 2021).
With the day 1 application of erythromycin in the antibiotic-
treated group, antibiotic selective pressure may have
promoted its acquisition and prevalence from day 7 onwards.
Interestingly, the unexpected presence of ermB in the
antibiotic-free group from day 21 onwards may also be
attributed to the possibility of horizontal gene transfer
through abiotic surfaces, as reported in the study of Warnes
et al. (2012). Inadvertent contamination in a common physical
environment may have occurred during feeding, animal
handling and cage cleaning within the experimental setup.
Alternatively, it can also be argued that the use of antibiotics
in the experimental setup simply hastened the eventual
acquisition of ermB that is already present in its natural
reservoir. As such, ermB also eventually appeared in the

antibiotic-free group. Applying either concepts in actual
poultry farms, it is very probable that antibiotic resistance
genes may easily spread among antibiotic-treated broilers,
as well as in their immediate environment.

In commercial poultry farm fecal samples, the role of
antibiotic treatments in the spread of antibiotic resistance
genes is again reiterated. It is noteworthy that multiple
tetracycline resistance genes appeared more frequently in
samples treated with daily doses of Doxycycline (commercial
poultry farm 1) while only those treated with Enrofloxacin
and Levofloxacin (commercial poultry farm 2) demonstrated
the presence of quinolone resistance genes (Figure 6C).
Additionally, higher predicted rates (Table 3) of tetracycline
resistance per se in the first commercial poultry farm may
also be attributed to the daily administration of Doxycycline
as sequential use of the same antibiotic promote further
the development of antibiotic resistance through persistent
antibiotic selective pressure (D’Agata et al., 2008).

For tetracyclines, prevalence of their resistance genes
has long been considered a contributory factor to the decline
of their clinical applications (Speer et al., 1992). Genes tetA,
tetB and tetU are established to code for energy-dependent
efflux proteins that are prevalent in gram-negative bacteria,
while tetW encodes for ribosomal protection proteins that
directly hinder the 30s ribosomal subunit inhibition of
tetracyclines (Roberts, 2005; CARD, 2021). In contrast,
quinolone resistance genes were initially considered less
of a concern given the synthetic nature of quinolones and
the supposed absence of corresponding natural resistance
genes (Hernández et al., 2011). However, mutations in
quinolone target-enzymes DNA gyrase and topoisomerase
IV, as well as mutations in regulatory genes of efflux pumps,
were initially discovered as the main mechanisms of
quinolone resistance. Recently, plasmid-encoded quinolone
resistance genes have also emerged. Included in the latter
are qnrB and qnrS, which both encode for proteins that protect
DNA gyrase (Hooper & Jacoby, 2015; CARD, 2021). All the
aforementioned tetracycline and quinolone resistance genes
can also be directly acquired from natural reservoirs in the
environment through highly mobile genetic platforms
(Cantón, 2009). Altogether, the demonstration of tetracycline
and quinolone antibiotic resistance genes in the fecal
samples of commercially-available antibiotic-treated broilers
support the current thrust of WHO in terms of regulating
agricultural antibiotic applications.

Most developed countries have previously conducted
their own studies regarding risk and cost-benefit analyses
of agricultural antibiotic use, whether using an economical
perspective (Graham et al., 2007; Teillant & Laxminarayan,
2015; Bergevoet et al., 2019) or considering its influence on
human clinical antibiotic-resistant infections (Cogliani et
al., 2011; Forslund et al., 2013; Hu et al., 2014). As a result, WHO
and most developed countries have somewhat reached a
consensus with their existing policies and recommendations

Table 3. Predicted antibiotic resistance rates using confidence intervals for population proportion at 95% confidence level

Antibiotic Resistance Commercial Poultry Farm 1 Confidence Commercial Poultry Farm 2 Confidence
Gene Fecal SampleResistance Rate Interval Fecal SampleResistance Rate Interval

tetA 80% 55.21% to 100% 30% 1.60% to 58.40%

tetB 100% – 30% 1.60% to 58.40%

tetU 90% 89.81% to 100% 60% 29.64% to 90.36%

tetW 80% 55.21% to 100% 70% 41.60% to 98.40%

qnrB – – 20% 0% to 44.79%

qnrS – – 40% 9.64% to 70.36%
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regarding regulating agricultural antibiotic use (European
Parliament, 2019; FDA, 2021; WHO, 2017). In the Philippines,
it appears that we have yet to conduct our own substantial
studies that investigate similar aspects of local agricultural
antibiotic use. Hence, it is encouraging that the need for
more studies was also highlighted in the Philippines’ current
key strategies in combatting antimicrobial resistance (Inter-
Agency Committee on Antimicrobial Resistance, 2019). Still,
the heterogeneity of data and limitations of data collection
hinder the effective comparison of antibiotic practices
whether in humans or animal applications, as well as the
effective demonstration of a possible correlation between
antibiotic resistant rates in both. Demonstrating that
rampant poultry antibiotic use has a direct effect on reported
human clinical antibiotic resistant rates remains to be a
challenge in the Philippine setting.

A possible solution is to improve antibiotic surveillance
data through the systemic inclusion of antibiotic consumption
in terms of the Defined Daily Dose (DDD) of the WHO
Collaborating Center for Drug Statistics Methodology. DDD is
the assumed average maintenance dose per day for a drug
used for its main indication in human adults and thus, is
different from the actual prescribed dose. It can be utilized
to standardize the comparison of antibiotic usage between
different health care environments in conjunction with
Anatomical Therapeutic Chemical (ATC) classification of
drugs (Hutchinson et al., 2004). With DDD values, we can
directly compare antibiotic consumption within and between
institutions across time and effectively correlate their
reported clinical antibiotic resistance rates. For animal
antibiotic use, applying the same standardization concept
of DDD is more challenging as animal antibiotic practices
are extensively more varied as opposed to the relative
uniformity of human medical practice. Consequently, some
developed countries have recently published their own
veterinary values (DDDvet) in order to have more effective
surveillance of their animal antibiotic practices (Fujimoto et
al., 2021). Should we have our own set of DDDvet values and a
systemic monitoring of animal antibiotic consumption, we
can also directly compare within and between institutions
across time and also effectively correlate to reported clinical
antibiotic resistance rates.
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