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Vision

The Journal of Health Systems Research is aimed at being one of leading health systems research
journals in ASEAN.

Aim & Scope

Journal of Health Systems Research is an academic published tool for supporting and enhanc-
ing the potential abilities in generating new bodies of knowledge from health systems researches

which will be useful for policy makers, researchers, academics and health practitioners in all levels.

Main conditions for submission

The Journal of Health Systems Research welcomes research articles and academic articles in both
Thai and English that meet the following conditions:

+ The articles must be original and must not be published nor submitted for publication
elsewhere (please attach the Declare Form with your submission. Download the form
in MS Words format at http://ejournal.hsri.or.th/ and click For authors (declare form)

+ The articles must contain proper title, abstract, name of author (s) and affiliation
(specify only one) in both Thai and English

+ References must be in English (for Thai references, please translate into English and
add “(in Thai)” at the end of the item)

 In case of more than 1 author, please provide details of corresponding author in the

Declare Form

If the submitted article fails to comply with the above conditions, the JHSR editorial staff reserves
the right to immediately reject it. Please download JHSR Submission Guideline at http://ejournal.hsri.

or.th and click For authors.
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Operational Actions of the Thailand
Antimicrobial Resistance (AMR)
Containment and Prevention Program in
Response to the World Health Organization
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Abstract

The Thailand Antimicrobial Resistance (AMR) Containment and Prevention Program, utilizing a
One Health approach, has been implementing the following 10 operational actions in accordance with
the World Health Organization (WHO) global action plan on AMR since 2013. They are: 1) estimate the
national AMR burden; 2) determine the AMR prevalence and AMR chain in Thailand; 3) develop a na-
tional AMR containment and prevention governance structure; 4) develop laboratory and information
technology systems for surveillance of AMR, antibiotic use and hospital-acquired infections; 5) regu-
late the use and distribution of antibiotics in humans and food animals; 6) design AMR containment
and prevention campaigns; 7) generate local evidence to promote responsible antibiotic use and
infection prevention and control practices; 8) create the AMR campaign packages; 9) implement the
AMR campaign packages in selected communities; and 10) conduct research and development of AMR
surveillance, diagnostics, and therapy and prevention of AMR infections. The major outputs, outcomes
and impacts of the Thailand AMR program are: the magnitude of the AMR burden in Thailand was
established; AMR campaign packages for health professionals and laypeople were developed accord-
ing to the established AMR chain and AMR prevalence in Thailand; and locally-generated evidence
on the responsible use of antibiotics and infection prevention and control (IPC) is available. Imple-
mentation of AMR campaign packages in 4 pilot communities revealed their effectiveness in terms of
improved awareness and understanding of AMR, responsible use of antibiotics, and compliance with
IPC practices. Many containment and prevention measures from the Thailand AMR program have been
adopted as national policy and implemented nationally.

Keywords: Thailand AMR program, World Health Organization, WHO, Global Action Plan on AMR
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ntimicrobial resistance (AMR) is a continu-

ally evolving public health crisis around the
world, and it has become one of the biggest
threats to global health, endangering other major
priorities such as human development. It is pro-
jected that there will be 10 million AMR-related
deaths each year with a 3% annual reduction in
world GDP by 2050 if effective AMR containment

(1)

is not implemented globally.” The most recent
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attempt of the World Health Organization (WHO)
to combat AMR was the launch of a global action
plan on AMR at the 68" World Health Assembly
in 2015.” That plan is a tripartite collaborative
effort among WHO, the World Organisation for
Animal Health (OIE), and the Food and Agriculture
Organization of the United Nations (FAO). ALl WHO
Member States subsequently endorsed the

global action plan on AMR, and they agreed to
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develop their own national AMR action plans, in
accordance with the global action plan, in May
2017. The political declaration of the high-level
meeting of the United Nations General Assembly
on AMR was issued on 21 September 2016, where-
in 193 Member States committed to developing
their national action plans on AMR in line with the
global action plan, and they agreed to mobilize
adequate resources to implement those national
plans. As at June 2017, 128 Member States, in-
cluding Thailand, have completed, or are com-
pleting their national action plans on AMR. In
addition to the WHO global action plan on AMR,
the OIE strategy on AMR and the Prudent Use of
Antimicrobials,” as well as the FAO Action Plan
on AMR 2016-2020, were launched by OIE and
FAO,” respectively.

The Thailand Antimicrobial Resistance Con-
tainment and Prevention Program, or the Thailand
AMR Program, was founded by individuals with
academic and social credentials and with a history
of leadership in AMR at the Faculty of Medicine,
Siriraj Hospital, Mahidol University, in 2011. The
program’s vision is to contain and prevent the
emergence and spread of important antimicrobi-
al-resistant bacterial infections in Thailand as a
‘One Health’” approach by performing studies to
understand the key drivers of AMR, developing
effective AMR prevention and containment
measures in the local context, and implementing
those measures among the relevant stakeholders
and pilot communities. The stepwise develop-
ment of the program began in 2013 with three
phases as part of a One Health approach which
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covered all key drivers and stakeholders related
to AMR. Phase | of the program (2013-2016) fo-
cused on humans, whereas phases Il (2016-2018)
and IIl (2017-2019) are focused on animals and
plants, and the environment, respectively. Since
2013, the Thailand AMR Program has been sup-
ported by the Thai Health Promotion Foundation;
Health Systems Research Institute (Thailand),
Faculty of Medicine, Siriraj Hospital; Government
Pharmaceutical Organization (Thailand); Agricul-
tural Research Development Agency (Thailand);
International Development Research Center (Can-
ada); National Institute of Allergy and Infectious
Diseases (NIAID); National Institutes of Health (NIH),
USA; WHO; and the private sector. Since its estab-
lishment, the Thailand AMR Program has been
implementing, or has executed, the following 10
operational actions: 1) estimate the national AMR
burden; 2) determine the AMR prevalence and
AMR chain in Thailand; 3) develop a national AMR
containment and prevention governance struc-
ture; 4) develop laboratory and information tech-
nology systems for surveillance of AMR, antibiot-
ic use and hospital-acquired infections; 5) regulate
the use and distribution of antibiotics in humans
and food animals; 6) design AMR containment and
prevention campaigns; 7) generate local evidence
to promote responsible antibiotic use and infec-
tion prevention and control practices; 8) create
the AMR campaign packages; 9) implement the
AMR campaign packages in selected communities;
and 10) conduct research and development of
AMR surveillance, diagnostics, and therapy and

prevention of AMR infections. Some of the pro-
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cesses, outputs, outcomes and impacts of the
Thailand AMR Program have been published
elsewhere ®

This article describes some of the key oper-
ational actions of the Thailand AMR Program that
have been conducted or implemented in re-
sponse to the global agenda on AMR, especially
the global action plan on AMR launched by WHO
in 2015, which has 5 strategic objectives: 1) im-
prove awareness and understanding of AMR
through effective communication, education and
training; 2) strengthen the knowledge and evi-
dence base through surveillance and research; 3)
reduce the incidence of infections through effec-
tive sanitation, hygiene and infection prevention
measures; 4) optimize the use of antimicrobial
medicines in human and animal health; 5) devel-
op an economic case for sustainable investment
that considers the needs of all countries, and
increases the investments in new medicines, di-
agnostic tools, vaccines and other interventions.

The key operational actions of the Thailand

AMR Program that have been conducted or im-
plemented in response to the global agenda on
AMR, and the rationales for those actions, are
presented below.

1. The global action plan on AMR proposed
that an analysis of the health and economic bur-
den of AMR on low- and middle-income countries
is one of the challenges that needs to be estab-
lished.

The Thailand AMR Program estimated the
AMR burden in Thailand and found that there were
87,000 new AMR infections, an additional 3 million
days of hospital stay, and 38,000 deaths of pa-
tients with AMR infections per year.” The annual
cost of AMR infections in Thailand was estimated
at US$200 million for the cost of antibiotics for
the therapy of AMR infections, and US$13,000
million, or 0.6% of GDP, for the total economic
loss.”” The aforementioned AMR burden on Thai-
land does not include community-acquired AMR
infections. A comparison of the health and eco-

nomic burden due to AMR in the European Union

European Union
population 500m

| Antimicrobial Resistance
Global Report on Surveillance 2014

Estimates of Burden of Antibacterial Resistance

Thailand
population 70m

Global information is insufficient to show complete disease burden impact and costs

United States
population 300m

>23,000 deaths

>2.0m illnesses

Y World Health
¥ Organization

Figure 1. Comparison of health and economic burden due to AMR on the EU, Thailand and the USA
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(EV), Thailand and the United States of America
(USA) is at Figure 1. Although the number and
proportion of deaths due to AMR infections in
Thailand is higher than in the EU and USA, the
economic loss is lower.

The Thailand AMR program has been com-
municating with the stakeholders responsible for
developing the 11" revision of the International
Classification of Diseases (ICD-11) to strengthen
the coding system for AMR in ICD-11. This will
allow the AMR burden to be estimated by col-
lecting and analyzing information on AMR infec-
tions of patients receiving healthcare services from
hospitals by using the ICD-11 codes.

2. The global action plan on AMR empha-
sized the concept of ‘whole-of-society engage-
ment’, including a ‘One Health’ approach, be-
cause AMR affects everybody, regardless of where
they live, or their health, economic circumstanc-
es, lifestyle or behavior. AMR also affects sectors
beyond human health, such as animal health,
agriculture, food security and economic develop-
ment.

The scope of the Thailand AMR program in-
cludes basic and clinical medicine, veterinary
science, agriculture, the environment, and the
social science and economics disciplines. The
spectrum of the program ranges from the molec-
ular aspects of AMR to the containment and
prevention of AMR in the community. The oper-
ational actions of the program were developed
and implemented according to the One Health
concept. The national AMR containment and

prevention governance included all stakeholders
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related to, or potential drivers of, an emergence
of AMR, and they were the target groups for im-
plementing AMR containment and prevention
measures.”’ The generic governance of national
AMR containment and prevention as a national
alliance for developing and implementing the
national action plan on AMR were proposed by
the Thailand AMR program to the WHO Regional
Director for South-East Asia, in accordance with
an agreement to perform work between the WHO
South-East Asia Regional Office and the leader of
the Thailand AMR program in 2015. The proposed
national alliance for developing and implementing
the national action plan on AMR was composed
of a) a national multi-sectoral steering committee
to combat AMR; b) subcommittees on the surveil-
lance of AMR, the surveillance of antibiotic con-
sumption and use, the promotion of responsible
antibiotic use, infection prevention and control,
and the research and development of AMR; and
¢) technical working groups under each subcom-
mittee, as needed. The compositions, qualifica-
tions, and appointment procedures of the
multi-sectoral steering committee, each subcom-
mittee and the technical working groups were also
described. Moreover, the interactions among the
multi-sectoral steering committee, subcommittees
and technical working groups under each subcom-
mittee, and the national focal point-of-contact,
were also proposed.

3. Strategic objective 1 of the global action
plan on AMR is concerned with a) making AMR a
core component of professional education, train-

ing, certification, and continuing education and
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development, and b) improving awareness and
understanding of AMR, and promoting behavioral
change through effective communication, educa-
tion and training that target the different audienc-
es in human health, animal health, agricultural
practice, consumers and laypeople.

The Thailand AMR program reviewed the
contents of the educational curricula and training
courses in general education (both elementary
and secondary levels), Medicine, Dentistry, Veter-
inary Science, Nursing Education, and Pharmaceu-
tical Sciences regarding antibiotics, antibiotic use
and AMR. Analyses of health professional certifi-
cations based on the knowledge and awareness
of antibiotic use and AMR were also performed.
We found that the contents of the educational
curricula and training courses, and of the health
professional certifications related to antibiotics,
antibiotic use and AMR of the aforementioned
disciplines, were insufficient and needed strength-
ening to raise awareness and understanding of

© The results

antibiotics, antibiotic use and AMR.
of the curricula and health professional certifica-
tion analyses, as well as specific suggestions to
promote better understanding and awareness of
antibiotics, antibiotic use and AMR, were submit-
ted to the Ministry of Education and relevant
health professional institutes, councils and author-
ities for their consideration.

The Thailand AMR program conducted a
survey among 2,700 first-year university students
in Thailand and found that most lacked awareness
and knowledge of the responsible use of antibi-

otics.”” Another survey among 20,000 laypeople
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in 4 pilot communities of the program in 2 prov-
inces revealed that most lacked awareness and
knowledge of the good practices for the respon-
sible use of antibiotics and AMR prevention and
containment. A further survey of antibiotics sold
by 215 grocery stores and retail shops located in
the pilot communities of the program was done
by local people, who were instructed to either
purchase specified antibiotics or present to such
stores and shops with symptoms of common
ailments (namely, sore throat, backache, common
cold, acute diarrhea, inflamed uterus, and

dysuria).”

Up to 75% of the grocery stores and
retail shops in the pilot communities sold anti-
biotics to those local people. However, in almost
all cases, antibiotics were inappropriately given.
The Thailand AMR program also conducted a
survey among health professionals at healthcare
facilities in the pilot communities. We observed
that there were many gaps that needed to be
closed in the awareness, knowledge, and be-
havior needed for the responsible use of anti-
biotics and AMR prevention and containment.
The Thailand AMR program developed AMR
campaign packages for laypeople and health
professionals, based on the information derived
from several surveys, global evidence, and evi-
dence in the local context generated by the
program. The key messages of the campaigns were
stop producing AMR through the more responsible
use of antibiotics, stop transmitting and acquiring
AMR through good sanitation and hysiene, and
comply with infection prevention and control

practices (see Figure 2). Each AMR campaign pack-
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Figure 2. Core AMR campaign of Thailand Antimicrobial Resistance Containment and Prevention Program

age contained manuals, handbooks, tools (forms,
devices and instruments), media (brochures, post-
ers, videos, social media, and a hotline telephone
service) and activities (education, training, social
marketing, and social mobilization). All media in
the AMR campaign packages developed by the
Thailand AMR program are available via http://
www.hsri.or.th/amr.

4. Strategic objective 2 of the global action
plan on AMR is concerned with a) strengthening
the AMR surveillance system; b) having information
on the incidence, prevalence, and range across
pathogens and the geographical patterns related
to AMR; ¢) understanding how resistance develops
and spreads, including how resistance circulates
within and between humans and animals, and
through food, water and the environment;
d) developing the ability to rapidly characterizing
newly emerged resistance in microorganismes;
e) understanding social science and behavior and
other research needed to support the achieve-

ment of other relevant objectives, including stud-
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ies to support effective antimicrobial stewardship
programs in human and animal health, and in
agriculture; f) conducting research on the treat-
ment and prevention measures for common
bacterial infections in the local context, and
translating relevant effective interventions to
contain and prevent AMR; and ¢) developing
models to assess the cost of AMR and the costs
and benefits of this action plan.

The Thailand AMR program conducted a
systematic review of 110 original study reports
related to the electronic surveillance of infectious
diseases, with an emphasis on AMR in resource-lim-
ited health-care settings."” It revealed that most
surveillance systems were developed and imple-
mented in high-income countries; less than a
quarter of the studies were conducted in low- or
middle-income countries. Such observations high-
lisht a lack of resources in areas where an effec-
tive, rapid surveillance system is most needed.
Information technologies can be used to facilitate

the process of obtaining laboratory, clinical, and
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pharmacological data for the surveillance of in-
fectious diseases, including AMR infections. These
novel systems require greater resources; however,
using electronic surveillance systems could result
in shorter time to detect targeted infectious dis-
eases and improved data collection. The avail-
ability of information technology for the electron-
ic surveillance of infectious diseases, including
AMR infections, will facilitate the prevention and
containment of emerging infectious diseases.
The Thailand AMR program has been imple-
menting the Global Antimicrobial Resistance Sur-
veillance System (GLASS), according to the man-
ual for early implementation of GLASS in human
infections recommended by WHO in 2015.""
GLASS is a case finding strategy that evaluates
priority specimens routinely sent to laboratories
for clinical purposes. The benefit of GLASS is that
clinical data is combined with microbiological
data, and deduplication of the microbiological
results is performed to eliminate duplicate copies
of repeating data. Another potential benefit is that
supplementary clinical information (e.g., morbid-
ity, mortality, and cost), intervention outcomes,
and potential drivers of AMR can be collected
upon availability of resources. GLASS facilitates
the monitoring of AMR trends, and the develop-
ment of antibiotic guidelines for specific types of
infection based on GLASS data should be more
beneficial than if based on data from laborato-
ry-based AMR surveillance. The stepwise imple-
mentation of GLASS began at Siriraj Hospital, a
2,300-bed, tertiary care university hospital in

Bangkok, in June 2016. Surveillance of blood cul-
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ture specimens was implemented first, followed
by feces, sputum, and urine specimens. GLASS
was implemented by having infection control
nurses and physicians at hospital wards use a
locally developed web application program (app)
installed on their smart phones to transfer blood
culture specimen data and enter the clinical data
of patients with a positive culture. The results of
the AMR surveillance of blood culture specimens
using the GLASS methodology at Siriraj Hospital
are available." It is clear that the blood culture
results from the microbiology laboratory com-
bined with the patient clinical data obtained by
GLASS had more clinical benefits and were more
helpful in the development of local antibiotic
treatment guidelines for patients suspected of
having bacteremia than the conventional, labora-
tory-based, AMR surveillance system. However,
GLASS consumed more time and resources than
the conventional laboratory-based AMR surveil-
lance system.

The Thailand AMR program analyzed the
trends in the emergence of AMR bacteria causing
common or serious infections in Thais over the
past 15 years, and it proposed the following bac-
teria as having been AMR threats to humans in
Thailand since 2014. The AMR bacteria posing an
urgent threat in Thailand included extended spec-
trum B-lactamase (ESBL) producing Gram-negative
bacteria, carbapenem-resistant Acinetobacter
baumannii, carbapenem-resistant Pseudomonas
aeruginosa, and carbapenem-resistant Enterobac-
teriaceae. The AMR bacteria presenting a serious

threat included drug-resistant Neisseria gonorrhoe-
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ae, drug-resistant Salmonella & Shigella & Cam-
pylobacter spp., methicillin-resistant Staphylococ-
cus aureus (MRSA), drug-resistant Streptococcus
pheumoniae, vancomycin-resistant Enterococci
(VRE), and colistin-resistant Gram-negative bacte-
ria. In February 2017, the WHO announced a pri-
ority list of 12 AMR bacteria posing the greatest
threat to human health. They were classified into
3 categories: Category 1 (AMR bacteria with critical
priority), comprising carbapenem-resistant A. bau-
mannii, carbapenem-resistant P. aeruginosa, ES-
BL-producing Enterobacteriaceae, and carbapen-
em-resistant Enterobacteriaceae; Category 2 (AMR
bacteria with high priority), made up of vancomy-
cin-resistant Enterococcus faecium, methicillin-re-
sistant and vancomycin-intermediate S. aureus,
clarithromycin-resistant Helicobacter pylori, fluo-
roquinolone-resistant Campylobacter spp., fluo-
roquinolone-resistant Salmonellae, and cephalo-
sporin- and fluoroquinolone-resistant N.
cgonorrhoeae; and Category 3 (AMR bacteria with
medium priority), consisting of penicillin-non-sus-
ceptible S. pneumoniae, ampicillin-resistant Hae-
mophilus influenzae, and fluoroquinolone-resistant
Shigella spp.”” All AMR bacteria presenting an
urgent threat to humans in Thailand belong to
Category 1 (AMR bacteria with critical priority) in
the WHO priority list of AMR bacteria.

The Thailand AMR program also proposed
that the bacteria to be targeted for monitoring in
food animals to track the emergence of AMR
should include fluoroquinolone- and extend-
ed-spectrum cephalosporin-resistant Salmonella

spp., and ESBL-producing E. coli. The optional list
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of bacteria in food animals that could be moni-
tored for the emergence of AMR includes fluoro-
quinolone- and macrolide-resistant Campylo-
bacter spp., fluoroquinolone-, tetracycline- and
extended-spectrum cephalosporin-resistant Vibrio
spp., and vancomycin-resistant Enterococcus spp.

The Thailand AMR program developed a
manual for the detection and identification of
common or important bacteria in humans, and
for the antibiotic susceptibility testing of the iso-
lated pathogenic bacteria. The program also
strengthened the capacity of personnel in micro-
biology laboratories in healthcare centers in the
program’s pilot communities to perform appro-
priate microbiological tests of clinical specimens
collected from patients.

The Thailand AMR program coordinated with
the Department of Livestock Development, Min-
istry of Agriculture and Cooperatives, to perform
active surveillance of AMR bacteria in food animals
from farm to market.

In addition, the program established AMR
chains both in the community and in hospitals,
as depicted at Figures 3 and 4, by reviewing infor-
mation in literature and conducting additional
studies on integrated surveillance of AMR in hu-
mans, animals, foods and the environment.*'?
Therefore, information on how AMR in Thailand
develops and spreads, including how resistance
circulates within and between humans and ani-
mals and through food, water, and the environ-
ment, were made available. Expanded studies on
AMR bacteria contamination and antibiotic resi-

dues in the food chain and the environment are
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being conducted. The Thailand AMR program also
joined the global sewage project to study the AMR
genes of bacteria in sewage samples collected
from many countries around the World. As well,
the program joined the Tricycle project initiated
by the WHO in 2017 to study the presence of
ESBL-producing E. coli in humans, the food chain
and the environment. The established AMR chains
in the community and in hospitals, and the prev-
alence of AMR bacteria representing urgent and
serious threats to Thais, were used to design the
core AMR campaign to stop producing AMR
through the responsible use of antibiotics, to stop
transmitting and acquiring AMR through good
sanitation and hygiene, and to comply with infec-
tion prevention and control practices, as men-
tioned earlier.

Moreover, the Thailand AMR program has
been studying the mechanisms of resistance
among bacteria collected from healthy people,
patients, food animals, food, companion animals,
and the environment over the last 4 years. The
program has been collaborating with Toho Uni-
versity in Japan, NIH in the USA, Pathosystems
Resource Integration Center (PATRIC) in the USA,
and the private sector to determine the genomics
of AMR bacteria in order to understand the resis-
tance mechanisms.

The Thailand AMR program has been studying
rapid tests for the detection of emerging AMR
bacteria, including carbapenem- and colistin-re-
sistant Gram negative bacteria. The program has
been collaborating with the private sector to

develop a simple, innovative device to detect

463

AMR bacteria within several hours.

In addition, the program has been generating
local evidence to assist with the promotion of the
responsible use of antibiotics; with effective inter-
ventions to contain and prevent healthcare-asso-
ciated infections; with the diagnosis, treatment
and prevention of common or important infec-
tions, including AMR bacterial infections; and with
the review of effective interventions to contain
AMR in the local context.”**” This evidence was
used to develop and implement the AMR cam-
paign packages described earlier.

Finally, the program performed a cost-effec-
tiveness analysis of the infection prevention and
control (IPC) program in a hospital, finding that
the IPC program was cost-effective.®” This evi-
dence should convince the relevant policy makers
to promote the IPC program and to allocate suf-
ficient resources to IPC programs in individual
hospitals.

5. Strategic objective 3 of the global action
plan on AMR is concerned with the reduction in
the incidence of infections through effective
sanitation, hygiene, and infection prevention
measures.

The Thailand AMR program implemented an
AMR campaign package for the health personnel
of the public hospitals in the pilot communities
of the program. The package comprised a hand-
book for infection prevention and control in a
hospital setting; tools for the surveillance of hos-
pital-acquired infections; devices for isolation
precautions; the installation of alcohol hand-rubs

at each patient’s bed, common areas in patients’
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wards, and emergency rooms; the use of more
efficient antiseptics (namely, 2% chlorhexidine in
70% alcohol for use for skin antisepsis before
performing invasive procedures, and 2% chlorhex-
idine in water as a mouth-care solution for the
prevention of ventilator-associated pneumonia);
and training courses for relevant heath personnel
to increase compliance with the infection preven-
tion and control measures. Implementation of this
campaign package in the pilot communities of the
program led to an improvement in many indicators
of infection prevention and control, such as a
higher hand-hygiene compliance and a decline in
some hospital-acquired infection rates.
Moreover, the program has been coordinating
with the Department of Livestock Development,
Ministry of Agriculture and Cooperatives, to fa-
cilitate the use by key stakeholders of biosecurity
practices for food animals, to encourage the de-
velopment of autogenous vaccines for the pre-
vention of infections in food animals, and to
conduct studies on the use of alternatives to
antibiotics in food animal production.®” These
measures should result in a reduction in anti-
biotic use in the near future, and they may delay
the emergence of AMR bacteria in food animals.
6. Strategic objective 4 of the global action
plan on AMR is concerned with optimizing the use
of antimicrobial medicines in humans and animals.
The Thailand AMR program has been coordi-
nating with the Food and Drug Administration
(FDA), Department of Livestock Development and
other relevant stakeholders in Thailand to regulate

antibiotic distribution and use in food animals and
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humans since 2015.

As for antibiotic distribution and use in food
animals, the following actions have been em-
ployed: a) existing registered antibiotics have not
been allowed to be used as a growth promoter
in food animals, in accordance with a regulation
of the Ministry of Agriculture and Cooperatives,
since August 2015; b) the registration of antibiotic
to be used as a growth promoter in food animals
is no longer permitted by the FDA; c) the FDA
deleted all indications of growth promotion prop-
erties from the labels of existing antibiotics regis-
tered for use in food animals; e) the importation,
production or sale of certain pharmaceutical
chemicals (e.g., fluoroquinolones, cephalosporins,
and polymyxins) for use in food animals has to
be reported to the FDA more often, and they will
be closely monitored; f) certain classes of antibi-
otics are no longer permitted for use in the pre-
vention and control of infections in food animals;
g) all finished products belonging to selected
antibiotic classes (e.g., fluoroquinolones, cepha-
losporins, polymyxins) to be used in food animals
have been reclassified as restricted drugs and must
be prescribed by veterinarians; h) a medicated
premix with an inclusion rate of <2 kg/ton can
only be sold to animal feed factories that have
received Good Manufacturing Practice (GMP) cer-
tification; i) medicated feeds will be exempted
from being classified as drugs, and they will be
controlled under the Animal Feed Quality Control
Act of the Ministry of Agriculture and Cooperatives;
j) the FDA will reject applications for the use in

food animals of any new antibiotics that have
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been designed for human care (e.g., carbapenems);
k) colistin is not permitted to be used for the
prevention of infections in food animals, and it
can only be used for the treatment of food animal
infections on a short-term basis under the super-
vision of a veterinarian. The aforementioned ac-
tions are in accordance with WHO Guidelines on
Use of Medically Important Antimicrobials in
Food-Producing Animals.®”

As for the reclassification of antibiotic distri-
bution and use in humans, an appropriate balance
between ‘access to antibiotics” and ‘excessive use
of antibiotics’ as well as the list of critically-im-
portant antibiotics have been taken into account.
Several antibiotics (such as the oral formulation
of colistin sulphate) have been deregistered by
the FDA. Many antibiotics have been reclassified
from ‘dangerous drugs’ to ‘restricted drugs’ that
require prescriptions from physician. The restrict-
ed antibiotics can be distributed via quality phar-
macies, medical clinics, general hospitals, special
hospitals, and central distributors. Reclassification
of the antibiotics for human use is now finalized
by a subcommittee and is subject to a public
hearing.

The Thailand AMR program implemented the
AMR campaign package for laypeople to 6,000
village health volunteers and 300,000 people in
the pilot communities of the program. Evaluation
of the campaign’s implementation by the 6,000
village health volunteers and 20,000 people re-
vealed that the awareness, knowledge and be-
havior needed for the responsible use of antibi-

otics and AMR prevention and containment among
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these individuals were much improved.” Assess-
ment for behavioral change on responsible use
of antibiotics and AMR prevention and contain-
ment of the people after implementing AMR
campaign package using a proxy composite indi-
cator is being conducted in the pilot communities.

Moreover, the Thailand AMR program imple-
mented an AMR campaign package promoting the
responsible use of antibiotics by healthcare per-
sonnel in 65 public health facilities in the pilot
communities. An improvement in many indicators
of the responsible use of antibiotics was subse-
quently observed.”

Since 2015, the Thailand AMR program has
also been collaborating with the Rational Drug
Use Hospital (RDU Hospital) project to promote
the responsible use of antibiotics for 4 targeted
conditions, namely, acute respiratory infections,
acute diarrhea, fresh traumatic wounds in ambu-
latory patients, and the vaginal delivery of a nor-
mal term labor. The targeted percentages of an-
tibiotic use for these conditions were derived from
the local evidence generated by the program, and
they are <20% for acute respiratory infections and
acute diarrhea, <40% for fresh traumatic wounds,
and <10% for the vaginal delivery of a normal
term labor. Decreasing trends for the use of anti-
biotics for these 4 conditions have been observed
at many healthcare facilities nationwide.”’ In ad-
dition, the Thailand AMR program has been col-
laborating with the Ministry of Public Health in the
implementation of the 15" service plan to pro-
mote the responsible use of antibiotics for the

aforementioned 4 conditions, as well as to en-
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courage the adoption of infection prevention and
control measures to contain AMR at all levels of
public healthcare facility since 2016. A steady
decline in the rates of antibiotic use for the 4
conditions has been observed.

Furthermore, the Thailand AMR program is
implementing an antimicrobial stewardship pro-
gram for hospitalized patients on a pilot scale to
determine the feasibility, utility and effectiveness
of the stewardship program before disseminating
it to other healthcare facilities nationally. Similar-
ly, the Thailand AMR program is collaborating with
the Center for Disease Dynamics, Economics and
Policy (CDDEP) on conducting Hospital Antibiotic
Stewardship Programs.

The Thailand AMR program is working jointly
with the WHO and its international network on
conducting a national point prevalence survey on
antibiotic use, antibiotic consumption, and AMR
at hospitals. The data obtained at the national
level will be invaluable in estimating the magni-
tude of antibiotic consumption, inappropriate
antibiotic use, the AMR burden and the areas
needing to be improved. Moreover, such data can
be used as a baseline to monitor and evaluate
the effectiveness of the implementation of the
national action plan for AMR.

7. Strategic objective 5 of the global action
plan on AMR is concerned with developing an
economic case for sustainable investment that
takes cognizance of the needs of all countries,
and increases the investments in new medicines,
diagnostic tools, vaccines, and other interventions.

The Thailand AMR program has been collect-
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ing AMR bacteria isolated from healthy people,
patients (colonization and infection), food animals,
foods, companion animals, and the environment.
Our repository of bacteria contains more than
5,000 isolates of ESBL-producing Gram-negative
bacteria, carbapenem-resistant Acinetobacter
baumannii, carbapenem-resistant Pseudomonas
aeruginosa, carbapenem-resistant Enterobacteri-
aceae, drug-resistant Neisseria gonorrhoeae,
drug-resistant Salmonella spp., MRSA, drug-resis-
tant Streptococcus pneumoniae, VRE, and colis-
tin-resistant Gram-negative bacteria. This reposi-
tory of bacteria from known sources of collection
is invaluable for the in vitro testing of the com-
pounds that are candidates for becoming antibac-
terial agents. The Thailand AMR program tested
some old antibiotics, novel chemical compounds,
and the compounds extracted from herbs and
seaweeds for antibacterial activities using the
bacteria in the repository. The program has also
provided some isolates of AMR bacteria from its
repository to academic institutes and the private
sector to study the mechanisms of AMR in order
to develop new agents.

The Thailand AMR program has been coop-
erating with academic institutes and the private
sector on multicenter and multinational studies
on the efficacy and safety of new antibacterial
agents (e.g., cefiderocol) and combinations of
antibiotics (e.g., colistin plus carbapenems) for the
therapy of extremely-drug resistant Gram-negative
bacterial infections.

As well, the program has been collaborating

with the Drugs for Neglected Diseases initiative
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(DNDi) in facilitating the research and development
of the unmet-need antibiotics for the therapy of
antibiotic-resistant infections.

In summary, many of the key actions for
Member States recommended in the WHO global
action plan on AMR have been performed, are
being conducted, or will be completed in the near
future by the Thailand AMR program. The impli-
cations of the actions that have been done by the
program including some processes and outputs
of the program have been adopted as national
policy on the responsible use of antibiotics and
infection prevention and control to contain AMR
in healthcare settings since October 2016. The
lessons and experiences learned from the Thai-
land AMR program should be able to be used in
the implementation of the action plan on AMR as
a One Health approach at the national level of
Thailand and other Member States.
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Abstract Antibacterials Prescribed to Universal Health Coverage Beneficiaries in Outpatient Depart-
ments, Thailand
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Background: Irrational use of antimicrobials is a major problem that leads to antimicrobial resist-
ance. Examining patterns and amounts of antibacterials prescribed from health facilities is one strat-
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egy to monitor antimicrobial use. Method: This study employed claims data of the National Health
Security Office and pharmaceutical manufacture and imports of the Food and Drug Administration in
2013 to calculate amounts and costs of antibacterials prescribed in outpatient departments. Findings:
The total amount of antibacterials prescribed to outpatients in 2013 was 117.3 million defined daily
doses or 7.1 DDDs per 1,000 population per day. Prescriptions with antibacterial agents accounted for
19% of all outpatient prescriptions. Amoxicilin was prescribed the most at the amount 58.7 million
DDDs and costed 215 million Baht. Health centres were the main prescribers using 52% of the overall
antibacterial use. Mae Hong Son, Ayutthaya, Samut Songkhram and Phatthalung were found to have
high proportions of prescribed antibacterials. Conclusion: Monitoring antibacterial uses should be in-
tegrated in the national drug surveillance in addition to the normal reporting system of pharmaceuti-

cal manufacture and imports.

Keywords: drug prescription, drug cost, antibacterials, antimicrobials, universal health coverage
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2. nsiNUNazIKavdoya

nsfnwifengidoyadounds Tngldsuns
auATIwTayaUTInansdeiukuaiSelune
dwsunisShesieiunuvuinteusldvdn w3e de-
fined daily doses (DDD)* m;ﬁ’laﬂ'ﬁmlﬂu%aa’lﬁ@
lusUuuy aggregate ndinaumanyseiuguam
WA (avav.) deyasiaeiduuuaiiiseaindtin
UIMINITANSITUAY NTENTEASITUEY kazUTua
n5l4 DDD wawsiaen 24 dn veseduLUATIEET
AITAAMIUINATNUAMLNTTUNTRIMNSUAZY

nsiessimyUsamsideiiuwuaiisely
11i9g DDD Fuainnsdugdesianiyveseiusias
$18N13AUTAENTZUU ATC (Anatomical Therapeutic
Chemical) aamﬁ?umuﬂ'%mmmiu%amﬁﬁg@mﬁuﬁ
THudivhnsfne udmnsfevupgianasguild
Tugllvgy Inelideyaain 2 unas fe

2.1 Mngudeyaves avay. Inglitoya 12 \wiou
Aaluyralauyseunn 2556 (Ram 2555-fugeu
2556) Usgnousogudeyarieluil

2.1.1 grudeyagUlsuen 18 wily Usznau
Aedoyani1stee iy Suuinisansnandseiu
qunndaunthitiienyg 15 B3uly Tuwsungtasuen
VDIADUNYTUIATEAUA) LTINUAN TN ILAT
1fun Tsmeuiagud lsmeuiamly Tsmetuia
gy Lsangruagdaasuguaindtua (sw.an.) 19
NYIUIAUVIAINGIEY WazADTUNEIUIALENTUTITY
nzleulumheuinsiv avaw,

2.1.2 Jayauszvnsnantauyssan (Reu
flunau 2556) mungueny Ineiduduiuuszensans
ndnUsefugunmdiundianuadedimin wazse
wieuIN15UgUaH CUP (contracting unit for prima-

*defined daily dose (DDD) wunefsuSunuenlaeiadsd1msunis
Snwdefuluruianisshwiunfdwiudeudivanveseiulug
reiduglng
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ry care)
2.2 F1UT0UAVBINTENTIATITUEY Faus 1

UNSIAN 2556 - 31 Uy 2556 TaeuUady

2.2.1 :inadsveseiuLuafiFonnvie
wenAUgULUUMIUIITeN (vilafiu 2a WAz 910
guddoyarnanssunvsias (OMSIC) ey
yar1sam (UIm) vesenfisnely

2.2.2 Usunagnunesenisitonainnisiiily
Tlumnsiinn fivsemewanuazid Andu DDD 57
wag DDD slaUs¥yns Yayaandinnuamuenssunis
IMTHATEN (98.)

3. NSJIAS1KIIa:vnN1sddYa

3.1 MIUastoLAIIN LN 24 MENUDINTENTHN
ans1sauguiluliidu ATC code**/DDD system

3.1.1 Wousvia 6-8 ndnusnuessviaen 24 wdn
YBINTENTNAS1TUGUTU ATC code 2¢ldtoaniiy
WRRER

3.1.2 @ousiadaf 17-19 vossviaen 24 van
VBINTENTNATUGUAUFULUUEN (813UUsEnu
wuuidia/uevga, i, 813n)

3.1.3 Wousiamil 12-16 vassviaen 24 wdn
VBINTENTNATITUGUTUANUUTILALIUILYDIANY
w59 (@feyamzonfeveseusemunuuiio/
uAULa)

4

3.2 mafuan DD Wideyansadldendnius
Ureusiarsne Aausinanslgenniu ATC code
LLaz%ﬂﬁﬂUiiﬁ;ﬁmﬁﬁ’m%UEﬂﬁﬁLLa%EJ’la(ﬂ ey
USnanslivesudardmin ndaantu Sonsde
IuulsEnsi ngflussuudseiuavamaunin
F1ed9nin uaz DDD dmsueniuussmiunuudia/

wadga Nivualag WHO iielilausuianisdeen

**Anatomical Therapeutic Chemical miﬂ"muﬂmﬁumjmmm
nseengrisviseamaudRlunsinwila
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fuluaitise el DDD #a 1,000 Useannssyuu
Usgriuaunndiunt tnsansnldlunisdiuinme

DDD/1,000 UC population
= Amount of antibacterial prescribed in 1 year x 1,000

DDD x UCS population

3.3 manauvudeyaiiviame

dmsuwsiarlsmeua deyaludserfivamely
usiazifeureEusiay ATC code azgnUNUTIsnEA
Ssegnumasdoyamelu 15 Weuvadlameuiatusg

Hoyatilssumamauniludiudeyafivimmend
awgnltlunsimsevisiely

msfnwild Stata version 13 lun1siAsig
wazUszaiana

NISWISAUIINUANUNSSUNISAIUDSESSSUNIS
vefunyud

Ldl iesannsfinuillddeyanfag g
=

'
Y

USunaunsldenminiu fsluiideyaynnanazliasm

e 22

U2 vi3ounaINInIenIsunmgle

#7597 1 IIULALUTLAVADUNEIUID WUIRLUAAYNIN

Health Community

Regional/Provincial

WanISANUN

1. Uszgnsilazaniuweanunaniasudoya

MndeyavesdtinaunanUseiuaunInuiania
wuih Ussenslussuuvdnusefugunmdaumd e
Uszina fd1uaudszana 49 auau visednduseuas
76 vaaUszvnsinesionun (66 druau) Tasdiuau
Uszanslussuundnysefuguninduvthitlisalu
WANTUNNUMIUAT H9WuUsEINM 45 duAd Y38
$ovay 68 vasUszanslvesione

Tunmsinwiinsouaguaniungiuannuszinn
fifsag uonUANFUNNLILAT SIUILTIAY 11,270
wia ludae manaw 2555 - fiugneu 2556 lagusaziun
Usznauiigan une1unalsstaneige deansly
P399 1

2. nasldandununnisy

Turgnadnel wudn Tludeedukuaisey
dwsugUrguen Tuszuundnyseiuguaimaiumi
U 117,377,703 Tu teedunisddldengu Jo1

UH/Private/Non-

Region Centres Hospitals Hospitals MoPH Hospitals ez
1 1,155 94 9 18 1,276
2 669 44 7 9 729
3 599 43 5 8 655
4 829 61 13 31 934
5 928 57 15 7 1,007
6 798 62 9 38 907
7 836 61 6 20 923
8 966 84 8 12 1,070
9 976 80 5 21 1,082
10 785 54 5 19 863
11 740 73 9 18 840
12 860 66 10 48 984

Total 10,141(90%) T79(7%) 101(1%) 249(2%) 11,270(100%)
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(antibacterial for systemic use) ﬁgwm 22,519,049
Tu Andufesay 19 vedludemnuszan Uszneu
Feendeaniiey (ATC level 5) 135 s1ens Tusuauil
HumsdldenFudszmunuusie/uesga (oral solid
form) 52 518n13 (Sewaz 40) 1Junisdeldensu
Uszyuuuuih 28 s1ems (Seway 20) Wuedn 55
5190135 (Sowaz 40)

dlefinnsansedonra Smiaifinisdeieedu

M 4,500.0 - 6,500.0
I 4,000.0 - 4,500.0
£3,500.0 - 4,000.0

wuaisesUluuTuUsEuludImas Ay 4,500
DDD e 1,000 Uszanseiviay) Liun usigesaeu agsen
ANVTAINTIA UATTIMQ (3UT 1)
U‘%mﬂmﬂ'ﬁ%’ﬂ%m%'wizmw,l,wLﬁm/LLﬂUsgaﬁgq
ailud) 2556 Ay 118,051,093 DDD vioUsvana
7.1 DDD o 1000 UszwnssieTu (DID) Fsanunsauwds
Judndiu DDD vesenisnviiudosas 86.0 uay
dndau DDD vose nauinfiusesas 14.0 laed

DDDs per 1,000 adults

FUi 1 msddldenduuueiiSeluviae DODs e 1,000 Uszwnsilveg vesensuussnusuuide/ualga s1edaia
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A157971 2 UsuaunsddlfeduuuaiiFeuuuiudsen (@a/uedga) Tudiheuenssuundnuseiuguamdaum (endiu

ANLL) 589 uUSuINNsY (DDD) auUseiananunetuia Jeuussanas 2556

DDDs
No. ATC name Total Regional/Provincial Community Health others
Hospitals Hospitals Centres
1 amoxicillin 58,658,916 5,607,802 20,363,715 30,522,832 2,164,569
2 sulfamethoxazole+ 14,133,188 3,841,439 7,132,982 2,843,275 315,492
trimethoprim

3 dicloxacillin 10,447,031 1,672,013 4,597,988 3,786,077 390,953

4 norfloxacin 7,171,018 875,828 2,802,238 3,265,379 227,572

5 roxithromycin 5,943,520 1,133,384 3,113,551 1,384,701 311,884

6 doxycycline 4,598,630 1,123,080 2,626,067 598,715 250,768

7 ofloxacin 3,642,868 1,420,163 2,034,191 53,390 135,125

8 amoxicillin trihydrate+potassium 2,414,376 1,058,827 1,104,035 76,899 174,615

clavulanate

9 ciprofloxacin 1,986,219 1,107,939 638,121 61,686 178,473
10 phenoxymethylpenicillin 1,955,681 184,066 206,245 1,538,907 26,462
11 clarithromycin 1,656,433 757,390 697,195 66,340 135,009
12 clindamycin 1,119,565 398,646 646,890 10,461 63,567
13 cloxacillin 737,906 65,049 117,829 490,278 64,750
14 sulfadiazine 703,953 454,600 104,620 1,964 142,768
15 erythromycin 586,603 39,272 149,234 362,152 35,945
16 cefalexin 488,313 236,008 176,097 15,762 60,445
17  azithromycin 464,703 245,453 172,132 2,558 44,560
18 ampicillin 220,088 180,072 7,949 12,684 19,383
19 tetracycline 194,549 16,232 23,694 139,700 14,923
20 levofloxacin 188,496 162,772 9,362 2,659 13,703
21 cefuroxime 155,282 102,389 18,018 18,898 15,978
22 trimethoprim 154,484 71,570 1,945 80,970
23 cefdinir 113,661 86,614 21,089 523 5,436
24 cefixime 105,629 53,262 47,769 258 4,339
25 neomycin 36,134 258 2,746 31,697 1,433
26 fusidic acid 32,342 29,498 663 2,181
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A157977 2 () UsinamsddlderdunuaiiBauuuiuussnu fia/wadya) TudUisuenszuundnuseiuguaimdaumi (ensiu

No.

27
28
29
30
31
32

33
34
35
36
37
38
39
40
a1
42
43
a4
45
46
a7
48
49
50
51
52

ANLL) 589nuUSUINNS I (DDD) auUseiananunetuia Jauuseanas 2556

ATC name

cefditoren
sulfadiazine+trimethoprim
fosfomycin

moxifloxacin

cefaclor

amoxicillin trihydrate+amoxicillin
sodium+potassium clavulanate
chlortetracycline

linezolid
sulfamethoxypyridazine
amoxicillin+dicloxacillin
ampicillin
chloramphenicol
thiamphenicol
midecamycin
nitrofurantoin
sulfadimidine

rufloxacin

lincomycin
oxytetracycline
ampicillin+cloxacillin
sulfathiazole

Sspiramycin

ceftibuten

pefloxacin

minocycline

cefadroxil

DDDs
Total Regional/Provincial Community Health others
Hospitals Hospitals Centres
27,938 24,673 164 8 3,094
18,897 13,060 521 5,317
14,665 55 14,610
12,970 9,356 1,200 2,414
10,249 2,829 157 3,817 3,445
9,133 783 1,015 5,527 1,808
9,115 5,580 2,365 1,083 88
8,509 8,089 = 420
8,339 5,063 3,276
4,991 4,991
4,900 3,779 9 1,112
4,643 6 1,555 1,847 1,235
2,222 200 1,575 227 220
1,532 123 1,306 103
914 898 16
558 20 538
554 554
459 3 428 29
438 308 130
364 196 168
265 265
94 94
12 12
5 5
4 4
4 1 3

eve: others maneds lsamenuiaduuendainnsensnassagy oun lsmeunaensy lsmeiuvaumine1ds lsameiuadsin
NsEnTINalv waglsameuadaiansensiamalng
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Cost in million Baht by region

Antibacterials Oveal 1 2 3 4 5 6 7 8 9 10 11 12
amoxicilin 2135 22.8 151 142 149 209 176 177 173 272 167 140 131
sulfamethoxazole+ 13.7 1.3 0.8 0.7 0.8 1.2 1.2 1.4 1.5 1.7 1.2 1.0 0.8
trimethoprim*

dicloxacillin 83.6 8.2 59 5.0 5.8 8.2 7.1 6.4 6.2 9.2 6.5 7.1 7.4
norfloxacin 22.4 3.2 1.4 1.4 1.4 2.0 1.8 2.2 2.1 2.3 2.0 1.2 1.3
roxithromycin 10.7 0.9 0.5 06 0.9 1.0 10 09 12 13 08 08 07
doxycycline 3.2 0.4 02 0.1 0.1 02 02 04 04 04 03 02 02
ofloxacin 14.5 2.0 1.1 0.6 0.8 1.2 1.3 1.3 1.0 1.8 1.0 1.1 1.0
amoxicillin trihydrate+  62.0 52 a3 2.8 54 6.8 7.3 32 32 6.8 5.4 6.9 4.6
potassium clavulanate

ciprofloxacin 9.1 0.7 0.7 0.4 1.0 1.2 0.8 0.5 0.7 0.8 0.8 0.9 0.7
phenoxymethylpenicillin 11.9 1.4 04 05 0.6 09 08 1.1 1.1 2.0 1.8 05 0.7

*JaudlinanininelviUiefie PCP (pneumocystic carinii pneumonia) idesdneliEtiesuusemustivsieiilos

Amoxcillin Lugniifidadunsineuniiaiudiuom
DDD wo4n15deseduLuafiouvuiulseniu
($ovaz 50) Ineidunsdsdnsann sw.an. snniige (Gee
av 52) Anlugar Amoxicillin fiadu 215 Eruum
(M54 2)

Tusuyarnisddlden wuin edisinnsdsldinn
fian #ie Amoxicillin TneflyarAndu 214 dnum
s038931leun Dicloxacillin Anidu 84 druum lag
wa 9 fnsdneesis 2 siaduyargaiigndeio
Fuwmdug fie 27 duuimuay 9 AU AuaI
CRERRITC)

grunTensilugudoyaves avay. Tuiua
nslivdes uidleifieuiuteyanandn/ddhann ee.
Wy wuhivTinaumsnaawazidigeaninvangving
oA erdunuaiiFeiulmivazidueiioangninis
U Cefdinir, Cefditoren, Cefaclor muﬁgqmjulmmq
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% 1 . . < 1 1 dyd
F1 1WU Midecamycin 819 0Uns12731 o unailiings
nszareuntunaensy Nlidveyaeglunisfinuil
1aNINTU SInUnTle1uasienisiiduein Sdaus
THipawazilontanislgluniaitie (misuse) lounn e
I Aa a o Qv A o va Py
Wugnndusunaumsdslaunn/ddsaalda sw.as. lawn
Chlortetracycline, Sulfamethoxypyridazine WLag
Chloramphenicol (#1599 4)

SIsnula:dpdaf

nseeiteyanssilasaunquenisediu
WUATIRY MU Anatomical Therapeutic Chemical
Classification System (ATC) group J 01 (antibacte-
rial for systemic use) TngAnszsiteayaUianansds
grFuLUAiiGe MngrudeyagUasuenilidnidn
Useiuguamaunih luanuneuiannuszny wen
WANFUTNLILAT BewuTmanefiufifnisldendiu
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DDD 310 DDD
ATC name gudoya ay ANF1U

U 2556 OP, UC
cefdinir 1,512,984 113,661
cefixime 1,066,128 105,629
cefditoren 2,727,450 27,938
moxifloxacin 730,763 12,970
cefaclor 54,951,918 10,249
chlortetracycline 1,410,673 9,115
sulfamethoxypyridazine 437,000 8,339
chloramphenicol 327,090 4,643
thiamphenicol 2,351,867 2,222
midecamycin 4,259,445 1,532
lincomycin 4,601,942 459
oxytetracycline 710,150 438

wuafiSeluusuaes Insanizen Amoxicillin waz
Dicloxacillin #sildngdiuuTuianisangaagaluls
WYWBHRATUFUAMEIUA (SW.a9.) Laglsaneuna
guyuauaIsu ag13lsinnu Wewssuieunisdeen
Tusnmsduthedntesnenalifaddaduwuaiise
W Msiagelumeneladiuuy wnglunguaniu
NYIUIAVUIALANKAZS U1 TUN1SANEIYR9 TEUN
1 a 0‘(5) 1 = 1 v a a
guuseAng” wud swan. dn1sdngenduluaiise
TpENINAANNLONVULAT 1L
v ¥ a Al < PRI '
nsldedmusuaiiBelunsiutheliguuss w
ASAARDIUNI8TAEILUY VDAY LA UIALNATY

Juuiuwal  wiinenealuladsananissneilse

“9 Ylevemuaunsideduwuaiisedulud

fim
$nduedrsdadenisduadalmiAnnisldorogsan
wnsa dvdugiunuadiFesulniuienensiiing
Tannitluuazuonssuundnuss fugunmduntnitu

astinshiamusieluinnisieendulegsaumena

I TWA/ AU TWY.  IIUIU TW.ER.
swn.didins fifinns fifinns Sue
el dqld deld
61 108 9 32
39 39 4 22
33 3 1 17
22 5 n/a 12
5 3 10 9
1 2 23 1
n/a n/a 4 1
1 7 295 10
1 5 5 3
8 n/a 1 7
n/a 3 30 3
n/a n/a 18 2
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Fnwnilinn (7 DDD e 1,000 Uszannsset) Fiee
avounuiuaiein UmansleduuuaiiGed
SalalunsAnenidduiissdruniwesnisldenlu
szuvguamiiy Taldsudanisdeeludnvans
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Toyanislierainursniadiu Taslaniziueii
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TedunuaiiGoRuamnusndudnunnung® eswn
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wwne Fadu nsAnaunisidendiunuaiiEelw
mamaﬁmmﬂﬁu 399190 09971AEUBYAINNTANTIV
Man 13031891UNTTMIBEveIRUTENIUNTT Tu
M5l dnuUAMEATIINNTEIMSLAZEN (B8.) LT
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n1susenaulsnfialy aisesnteverulwiiueilay
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wuAfize Uszneumsveseoglueyaaluusiasd il
Tldeyaiidfydmiunsussiiunmnsldendiy
wuaiiSednmamils
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lauA szuvadannssnemeunatnsiensuasUseiu
Hsaudaidedrdnlunsdedoyaifiofinney uavgu
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This quasi-experimental research aimed to determine effects of campaign using change agent
team and mass media for promotion of Antibiotic Smart Use (ASU) concept and new social norm to-
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wards ASU. A correlation between social norm and ASU behaviors was also examined. The sample was
624 subjects, 348 were assigned to the intervention group, and 276 to the control group. The inter-
vention group was implemented with a campaign using change agent team and mass media aimed at
promotion of ASU concept and new social norm. Paired t-test was used to compare social norm and
ASU behaviors between baseline data and after the campaign implementation. An independent t-test
was used to compare those between the intervention and control groups. Results at the end of the
campaign implementation demonstrated that social norm in the intervention group was significantly
higher than the baseline data, but no significant difference in social norm was found between the
intervention and control groups. With regard to ASU behaviors, there was significant improvement in
ASU behaviors after the campaign implementation in the intervention group. A Significant difference
was also found for ASU behaviors between the intervention and control groups after the campaign
implementation. In addition, this study demonstrated that changes in social norm towards ASU were

significantly correlated with changes in ASU behavior.

Keywords: Antibiotics Smart Use, social norm, change agent team
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Lessons Learnt from Scaling up to Sustainability of Antibiotics Smart Use (ASU)
Somying Pumtong’, Patcharee Duangchan’, Kunyada Anuwong’, Nithima Sumpradit’
" Faculty of Pharmacy, Srinakharinwirot University

¥ Bureau of Drug Control, Food and Drug Administration

Corresponding author: Somying Pumtong, somying@g.swu.ac.th

Antibiotics Smart Use (ASU) was introduced in 2007 by Thai Food and Drug Administration. Its
goal was to create new social norm on rational use of antibiotics in Thailand. Qualitative research was
used to investigate factors for sustainability of the ASU. Semi-structured interviews were conducted
with 39 key informants (30 projects, 18 provinces) between January 21 and March 28, 2013 (2 months).
Content analysis was used. The key informants were purposively selected from health care profes-
sionals who experienced the ASU as a coordinator, supporter, promoter and driver at least one year.
Results show that key factors that affect the start up of ASU and sustainability in the organizations in-
clude policy support, institutionalization, leadership support, staff involvement, partnership, commu-
nity participation, public behavior on antibiotics use, and program monitoring and evaluation. These
findings will be useful for decision makers, program managers and program evaluators for driving the
ASU to achieve the goal.

Keywords: Antibiotics Smart Use, rational drug use, program sustainability

* AUNFUAIANT UM INGIAEATUATUNT ISR
T &dner aninaiupaEnssuNIsaINIsUaYe)

500



\)

U111 AUV 4 GaIAN-%I1AN 2560

)
)

21SANSIVEUS:UUAISISIUTY

noKavia:ikawa

ASIN15 Antibiotics Smart Use (ASU) Budiuly

U w.A. 2550 1agdtinanuanenIsuNIsoIns
waren (8. Winneieaiussingiulninig
daulunslionufTruredvauvana laoiEuainan
nsltenufFuelisniulu 3 lsafimudes fe lsn
Antolumameladiuuu lsaviessindoundu waz
wnadeneon 1Asenis ASU udaiu 3 szug fie szoy
71 1 Tasansthies @ 2550-2551) Lilea1eduuuy
LagnaaeUUsEAvSHavesRansTuunsnussilElunis
WagungAnssunsddden dudunislu 1 dwin fe
a38U3 AT0UARULIINEIUIAYNTY 10 WHI Uag 159
eI NAUANEIUA (SW.aR) 87 Wike Szed
2 WumsAnunisveneua @ 2551-2552) Lilefnu
suwvvkagaudululdlunisveiena samviants
afanIeviy anliunislu 4 Jwia Ae guaT1vsTil
WivuASATOYsY ARNTAATIN waznss Snvadaillss
neruaenvuluasetelsmeuaasidy (Jagdu
WaswTeidu lsmenunaitenvdumesiuduuua) ih
F9lATINTTAY ATBUARULIINEIUNES 44 UY9 uay
THAR. 621 WAY LAvTEeETl 3 MIveENaLLURTR
gy @ 2553-Uagiu) iunsveneuud jUa
ASU U 15 $amin uazdeinaseuaquyndaminih
Usewa ASU Susifunuludnuaylasinisides
HJums3Telesufd@inig (action research) uazlu
581319139 HUlATINSENSUsTHUNARAZRBAUN
SeuauAiy n1sanliuaurilufiagssey (phase)
Tnethdeyaiildansanisuszidiulassnisuaznisaen
unisuninnsansauiuaniunisalluvasdu
fansulouns ANUdLLTIeuA3eYIy nTsIadIAY
wazndnensiidodld (Tdsnuuazeuyszann) e
TNUIUTBIlATINITITeaolU diunarsUalania
udaziuiioonuuumssiiiunulasnis AsU Iies

501

oehaBasy Tuaguuiunuosusiazuis Tnglilalfuay
Fomundnsaiu ideiedunarwimhiaduayy
Awinen wu tonanslvianud Aousenduius ady
sULUY dnwaizAanssy masnaumudeidodlunis
haunelulsaingruiadedianuuananeiunig® Tu
wiagszeriin1TIdeUsslunalaginIdeandiunans
\lofnw1UszAvSnavesianssunaznisveiena U
LUUMIhaL Sansaiaededne®? uddsld
nsAnuiladeiiiliAansiaumuuunufos Asu
sdusaifladluseiuynnanionsdns Fadu 3de
{Rsfifaguszasdifiofnwiladefifinadeanudsdy
lunsanfiulassnsduasunislidenufvusednsau
wasa (ASU) Inglinamunedmsu “rudsduves
TAsen13 ASU” 41 Rensillsmerunaviediuil (hua
sune videdmin) UtRmuunin ASU egnereiilos
faudEuduauielagiu (vuedunval) §isad
N30ULWIANIUNISAN®IINNTNUNIUUNALITY
ReafuanudiduvestasimsanisUszma®” Tog
USulimungauiuusunsuasnsauauvesyssmelng
ayUlladuddgifinadenudiiiuvadasens ASU &
g Yoty feil 1. nsatuayudnuulewts 2. msuuan
Wnifunudsedn 3. MIatiuayuveduIms 4. any
Judevesynansnelu 5. msiianAweseineneuen
6. MITAWTINVDIYLBY 7. N ANTIUNSITaU ¥y
YoUsEIVU Uae 8. NAARULATUsTIIUNALATING
FoyailsinnnsAnwanunsatluldlunsinauns
Wlemuanasnsvidenagnslunsveeuindn ASU
russquiimmnenufiaanisioly uenainisses
FuunBsulunmssuiunudmiulasemsifidnuny
Aanee nuladnee

S=:1IJ8gUISANUN

nisAnIdant[Kdoyakan
dlAUeyanan (key informants) Aa yAaIng
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mansunmdniiuszaumsallunisadulasanis AsU
U 39 AU 19I5N1IARLEDNLUULRAZAS (purposive
sampling) tnewdinsdimdan e 1. 1uyAaINIMI9NIs
wingidanuieadedunisuszaiuau aduayu de
@SurSeduindeusiu ASU Wunaegnsies 1 T 2.
Duituiiededne ASU wae 3. urlidunival

38NISANUN

N3N ildunsiTednanin (qualitative

research)
InSoVUDANEIUNTSIdE
wmaNdmsun1sduntwal (interview guide)
WAWILNIINNTOULUIANIWITY Sundadinmdu
2 du o n. Jeyahluvesdflvideyandn (fuvis 3o
oy Sm¥n uay YAFuAITuNL ASU) wag w.
m3msiueu ASU Uszneaume manuman 10 Ussiiu
(unum/mihdivesilsideya nssdiulasenis ASU
luseAns nagns/sUuuuNIsM1Y MsUseLlluna
Tasams msthwaluld mslesudaivayy ussgsla
lun1sirau ausuile/Anen1nvesynaing

gUassAluNITTINAULAZLIMALY LagngRnTsw/
ussingrumsdenslunslgenufvsugluguyuy

NIsINUSIUSIVTDYA

msdumualfunuuiailaseade (semi-struc-
tured interview) Tngfidevan 1 auviveiiidug
Funnwal serineiudl 21 unsieu S 28 funpw 2556
(2 1iow) Wunsdunwaimadnsdng 13 Auuaziuy
Wagy Nt (face to face) 26 AU 594 39 AU NBUNIT
Funwal §idelvdesunsifgadulasiniside
Toguszasdnaznisuinalasin1sidelulduselov
\ievennuduseud1smu3desie11an (verbal
consent) Nglideyandn wieuiuiUalonalvidn
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onululssnuiiasds Anansedain1saudnau vin
guRlideyadatudunvalmudssnuieionld uay
seINsauMyaiNgliteyaligunlidun1walie
flavdoseAnisdunualasnaisiuluiuil nsduniwal
finstuiinmuninlasunistuseusasldinailunis
[ L = a1

dunwalade 25 wiviseau

NISJIAS1:KUDYA

19353mseiilam

NISWIUNISWIISIUIDINANUZNSSUNISISUSSSK
nis3veluuyud

maeililfvelifnmsfiansanduaiosssuns
Welunywd waldreanudueeuaingiinsinnsivy
A187131 (verbal consent) ngg3delaliAaguie
Renulasanside Taquszasduaznsthaalasenis

[y

Fululauselevd NauN1SUANNBULUNTINIUY
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e wieuiudalomalidnenululsziuiads faa
W3R 0INITANUTALRY MNBURLIITINNTIEIASY
nsdunwal waznApINIsERnSEUNwalfaIse
wdeldnaanian waglunsaniniseinisdunivala

s d’j I o ¥ d‘ U ;4 Y Y
naeuil axlihdeyandunvalluudivesylviveya
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1. anuru:rIUYikdoyakan

dldegavan §1uau 39 au lduyaainsymenis
wingdiianuieatedlunisuseaiuay aduayu &9
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@S uvseduindeuu ASU Tulsswenuianioiiud
sepustua/sne/dauinnavidunsedneg ASU Tu

7 1-3 (@ 2550-2556) fliidoyaduluajiiu
wdvnshazyiaululsmeuaguy (SWe.) Ain1s9
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A15991 1 ukaziosazvewlvidayandnuenauivnniasniigau (n=39)

U (Gowas)

AU » - 3 (Govaz)
NaUNS NYIUA wnng UIN./AING.E5*

lsmeuadaasuguameua 1 6 - 1 8 (20.5)
T3 aneuIaguYY 15 - 2 - 17 (43.6)
Tsameuaialy - - - 2(5.1)
Tssneunanue - - - 2(5.3)
lseSguLnwng - - 2 = 2 (5.3)
15sngIUIaLeNsY 2 - - - 2 (5.3)
AUNNUASITUAVELND - - - 1 1(2.6)
drinauanssugudanin 4 - - - 4(10.3)
aua. 1 - - - 1(2.6)
9w (Sovaz) 27 (69.2) 6 (15.4) 4(10.3) 2(5.1) 39 (100.0)

e UnIYNNsanssaEge vie Wininauasn e

WIoLNUEINaNURalATINIT ASU 91131 30 1ASINIg
90 TWAR. 8 Wnha SN, 17 wiks Tsamenunasialy (swn)
2 wnia lsamenunadud (swe.) 1 wie wag Tsaneuia
wnwu 2 usis Tu 18 Samin Ao aseys (szeed 1)
QUATIYS I AYNTAINTIN NITUATATRYSYT MY
AYNTAIAT NTUNN (5202l 2) q3UNs vauLNU
wansAny gnsenll uasnu a1Ue Wedlud Weasney
aqvan nsxd uazuUAIASSIIUIY (Sasil 3)

2. nasdudulAsvns ASU

2.1 dnweuzlasinig ASU

1A59715 ASU 97131 30 1Asens dssezinan
Busuvesmsiiulasenislindousu vasdunivel
ynuvisanadifiunu ASU Ssagudnuaizvedlasins
Towdu 3 wuu fe

1. Tassmsimssfiunmsaeiiiosuaziinig
WauA08n9InTE oz 5udued 199mausuIy 2
Tnssns adeslassnsfinmsvenevieiuiivasngaidh
mnBINTU Wy nfuddusndulianuduas
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wegemUIuAsuNgAnsTIyAaINTNIaN TN
annumenuiaidundn luddaunFuiinnsuiusuuuy
uazvnagndlvsiiitevensuuan ASU asguumusesy
myjtnu Tnglvionanadnsansisauay (eau.) dunum
ddnlunissarhianssusne fudwihiivesisuas
sflefunfiedetieseduriosdiu Wy eadnnsuims
dsiua (aun.) flugjtnu Tunisadreduuuu (ole
model)

2. fmsiflumssesdedludnuusauiuie
Wasuwaaisadniios 20 Tasans dnllveidnuas
Aufs e Simaiiuanu ASU luaniumenuta ns
MAINTINA AAIBLANVTAAAS

3. fnmsaflunufianasauunuazgliiinnsi
Aanssulag e wedsdulouigluesing 8 Tasens

2.2 Jadefiinasaninudsduaslasenis

ASU

HavINNsFUNIwal @arunsaaguladendn
fifinasennudiduvedlasinis ASU Id 8 Useifiu
feil
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1. msativayudauleuns (Policy support)

2. MININAUNUYTEdT (Institutional-
ization)

3. AsaduayuvesiuInig (Leadership
support)

4. anusevasyraInsnielu (Staff in-
volvement)

5. MsRNALATEVIY (Partnership)

6. M3iEIUTINVDIYUYY (Community par-
ticipation)

7. weAnssuNieU TIusuesuss vy
(Public behavior on antibiotics use)

8. nsAnmuLazUszIduNalasInig (Pro-
gram monitoring and evaluation)

1. msaﬁuauu@w‘lamﬂ (Policy support)
duiilosnn Tud 2553 ddnarundnyseiu

qUAINUef (@day.) drvuald ASU dunue
AN MYDITTUUEN Welddmiufiansannisangen
MDULNUANNASIU (pay for performance: P4P) il
l5ang1u1aveesginuIuIIndeiiulasans AsU
dosnndunleunesedulsemanasiinaUselov
pouwny ogelsiniy glideyaunsauliaauiiu
fawinsnermeuunuludnvag PAP azifuinnsnig
fadraussgslalilsaneunaduiulasens ASU us
dwiulsmenuiafifigiuen1ansdud e1vaziasuas
el Sndudesdininsnis@edsfuuazinninisgs
Tadue saseiiieliiAnausufiolunisujua
uenannaETves avar. uds Tuituitursudeun
1% AsU Wuuleviessiusinoviodanda sauma
fuaiduiadinde flideyavansaulnsianzan
sw.an. WiudeeteBeimsimun ASU WHusdin
Tusgduimriadiodunnsns@ededuliduduns
wgldraunninnisidameuunudunsagslalunis
inau ummuﬁ'aiwmiﬁmumLﬂuéh%i’mm%mzﬁu
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Tigusnsiuanudifguasbinnusiuielunis
UfTRNNTu Feazdamadennuimiiovounnguas
yAAINTBUe Fe
“(ulgvre) duasnn Asguanduleurgseau
Ussine msviiSesiifuSounuiuynthgaauls
il ndvns 1

“mfunlovigseausiminiudnaiueid..
AUTIUGURALTUAIME AN T 512N gna
0599 Fouhlii..aufnsudewniu” avns
2

2. MSNUINLINUNUYTZI (Institutionaliza-
tion)

TSINEIVIAUNWASHUINUUIAR ASU 101U
wlguiglssmeuia wu weuiganulasnisaiue)
(medication safety) Wislsinanedunudszsvionu
Unffinstvunnasnssunis/aazriiauiionfu
gualassnis ASU dednilngjegneldniznssunis
LNFYNIIULAZNI5UIUA (Pharmacy and Therapeutic
Committee: PTC) 159ng1u1avunlng sefu sne.
INVLUNMAS Tnsafiunnsnisnisusediunisiden
(Drug Use Evaluation: DUE) wieduasunisiienatis
aumnHaRE1UATIATAREWAY FaltuuImanisviney
DUE d@w5ulaseanis ASU ¢ng

“Shvazheudedlasinssunieine ey

vilsiilailimifouduanlng) sruiminviegeen

Fawerhliiundoududumievesdonssumse

smiivhegiudn oehedusiufasiniloutunissa
finoaieylsiiuiy daulvgjaseq uda dus1uan
n7153191183lelAn rational use v lsiauAeads
wWhlalunanms wiulisiumasdsydnsvinie
o¢ls lldvhmuaidmSeulevisunvinienuld
1ipaIAng Aﬁagﬁumm Lﬁ@@?’ﬁlﬁéﬁauﬁz’fﬂ@ 1594
Lisioavines sann Aoynaufozaninguseaeriiuy
139A90xls” 1navnT 3




\

21SANSIVEUS:UUAISISIUTY

\8

U111 AUV 4 GaIAN-%I1AN 2560

)
)

%

“GIlsigniiuns ASU hea9 sulsidaduund ug
gnauIntUEesealATINITEY Sva TR
Widaehwawdos” s 4

wwIRa ASU gnusannmsinluluikuanuduases
fuslnaseiudandn S1uau 2 Smin iedaasuliiAn
nslge1Uiiugedvaumgng dn1sandulasenig
nsdaniseluguyuLasAmuanasienUjisusdu
fi¥aluseiuiamindae

3. MIETUAYUYDEUIVNT (Leadership sup-
port)

MILBUTULLIAN ASU 83usms LauA feuae
N15LSINEIVIA @ITITUFVENABUASUIELNNE
assguianin saueUsssuAMEnIIINT/ A
ey lunsthanlddusuaufiilulsmeuiading
yilvinsddulassnsidululfednssuiu 91nnns
unwallundet] wuh fuivnsaduglFinsaduayy
duedradvisluduyaainsuazsulszana ognals
AN EYNTINLIINEIVIE 5 WA NE1ITIHE U
mslsmeualilvienuddguar bisfuayusinians
invAINTsNYedlATens ASU wiadly

“Tulsamenviadinusssulusosvesnislden

U NSl e auna .. lrRaid
Usvauitaglu field fae udaiauladie .. vovaeu
voueenennageI9vs g e run lld
(5089 i iduszs S ounneiiaulases
i 159891990909 Uassmmilouri” dns 3
“govrenislimegaduayulylueaningsy
ozlsiivedasluaginauen eenashils) (ndwns)
vienuansail 9509 duileuedeudnindves
dasldeenly uausineeneenluuidymluyuyy
usilsimeglasunisadvayy” awns 5

4. arusudavasyaaInsniely (Staff in-

volvement)

PINMTEUNIYel nud Glideyannauiianad

Y 9

Wauanaelasinis wiubsussleviasanisandu
Tassmsuazdanusslaazd fuiludindiieades wy
uwnndimiiidenennnuduazUguiinglasinis
ASU ununmslinugulvsifunsiaululsmeiuia
ndunsvimtiilunisUssaruauuazadndu/du
\deulasens wenuakazdmtinauassaguls
ANuuAUsErITY Yaansisaudidulasanisiag
neifUszanunuvsounuthifirusjsiuaza
a11130g9 UM ITIUMUNNTU T LY
“@ihil sw.an. Funumsvausiann 9103
Uszidlu 11 dune 1V project ..success w11
Funaiae s iidala concept TuaIaI50
nemennIoUszannunule.. laiaiae... suc-
cess” Lnawns 4
9Inn1sduntvel §liveyaliunsaiudn 13
gousularANsmdelun1sufuiAnuwuaa ASU
yosyAanIan g laglanzunme Huiladed
ddnyfignuszniavilefiagsinlilassnsdudululd
adrailos sluléfuanusanilonnunndazyiili
lassmsduuailaegetnnu luusunvedlsmenua
guauty “uwng” uenanasdudiunumlugiugs
diroolitnelilsmenaudy Saduduwuuns
FrgounngvaIvInuasidminiiaisisagely
sw.an. 3nde annsAnwaSsinudn msliuion
AukwIAn ASU vatunndlulsaneuia inainay
desiulumuesifuniAuly mmsvnauiuazany
Wlafigndeanagiiuaioifsafulsauaznislden
Uty arullinszindssunsevedonos uaz
flanafideausalasins ASU Feildelausuusiile
Wawdngnnyaanslunisaniiulasenis AsU ey
mseusaliirnuiFedsauaznslienufiue el
fanusignaosassiuadie iiunnusiialunsiey
wazdadunsnseduliyaannsiusiunmsyiause
“ws7lsimrasatsdunueld delsoneruialug
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“and1nyAasaunnguinn... lunisiosl
o39il (UsanaumslieuiTavs) anas srunnelxian
Juiliansa..” wnmd 1
dliteyavaneaulinnuiuienasdunmduay
sEuUNISEuMsaaululssS s gtNasan1sU uR
o810 (osanunngBafionuunsunisingsiam
arnsgunndilundn Jiideyanarsauiunseiui
FudessnlusthausshuiiavdesSuuidam s
nisiseunisaeulundnansunnedians uas
Wndumans 2innsAnuasal {lidoyaiirnadiui
uanafululszduSosmmdliuiunsuidfn
wwaAn ASU Taenguusn wiudn wnmgldvusinliiviu
AuddyuazliuURauwImensideniu ASU
dewnunshendulsemeuatiug ludieszesian
du 3eladldlavdeliauddyiuuleue luvasi
Snngunilatiunsaiuinuin umdliyudunguinies
szUfURmuuleugveslsametuia Usenouduiiis
dudansdnvinazenaldiFouteanisldoogiean
wiananvanansiulsaseuwnng Jsiluuiliuae
UFTRmuLwamsfang? Tusaziumdianigms
wnndonla vieunmdfiausunu snlianusiuile
Woenin
anuldseidledunisduiulasins AsU fiin
nyAaInIngluaeans danvsainnistendrevse
yauRsuveummelinunazindunsiidugusyauay
MANUeIlATINIg mszmuﬂssaﬁ’wﬁmﬂsﬁumaaﬁﬂﬁﬁ’a
U AARBsaUTesiAdldE LAz AN UsEAN LAY
suilesyninedesngg Tulsaneruia egralsinny

D e

Tdayan WY UWana¥d fadl PTC gl
unumlunsiiuawan1saiunuy AsU wrluaiiy
Huate SdlaiflanusudosswinsavinTyinfinag
Tsmenuanansuisuszautlymidesanulisudle
yhlviinssnwlselnnissiefiuandnaiu fiaeds
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fnmadenlun1sidnsuuInIsnInyAaINTazyIeIan
ffluunluagldomuisesve uanand luduves
Tsmenuatenvutiu fefosilaiadoanstiosfosan
furedae Viliuedeinadenisdnauladlden
URTIUzv0ILNNE
“dasiiilzanervia Aansaulylfiduudaniou
pouLsng §1n159AYszanIrINsAIENAvEAIIN
senlifyaainsyulual Wadundvnsies unmdios
shameruratesldidnlulidausas sy
v usuveswniuniu fodiinisin
(ovsu) indloumrsalniuunlny furesiiu”
LaYNT 7
5. N5ANTALATEUY (Partnership)
Faudisuduiulasanisihses AsU Tl 1
Ua90u wenaniasedny ASU ludiunans (Wu oe.
auav. audivinisiiseiaasimuissuue v3e
nne. wazan tunIsANYIUIUKY) wda Suinlilin
wierngluiiud fuaiedrelsmenuiaszdudmin
une uazuru Tussdudmiaduinliedodeiite
Wi WU 1ATBIENTRRIUITEUUUTISIANISLATEUY
UIN158VAN (WUd.) 1AT8Y18LndUnslsanegIuIa
\esnnguszauaulassnisdnlnaidunduns
wdynsndrdnauaisisuguimianatgunad
unumdrdglunisiiminfinssduuagadniulss
weualaganiy swy. Wisululasinig AsU egals
Anu gideyarinuisdminnannindudaziiaie
Peneludmin uslunsufiakiinnsaiunimse
vhAanssalag safuas daulussiusinetiu suuuy
vausededululudnuugves CUP (contracting
unit of primary care U188 MiEUINTUsEI TN
Adyanlunsiauinsavanlguaiinu avay.) dlse
neuaguruuuide way swan. iWugnine i
vnwiUszauaudsalunsaiuaietiernusi
flofusadnsvieadiu wu eum. vilviiiunAedevielu
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nsvnuiuas saguas lasunsatuayuluiuy
A9 Tnaniglumusulsennauazanusiuiioluy
N9YINAANTIUASY damalinisaiulasanis ASU Tu
fufidun Juldlgeen
“seduSIIauIvssiunud IR yuInI i
oehsiidiosfimdousvluliviessmls unuiieed
msaduayy ¥39318n7550459A n3e110UsHINlTe
weLIas199 1 AReTugaiiunuludias ...
sea aa. zanilsalunsdundeuniu..”
unne 1
“avAnsriasdusuiiusashsdsveanIsusus
vUUveilnsinNT9i auaY. ueuliu sy
Tnsan3il (ASU) itrsmitounlsivmseminuas
suaPutueels uaaivare usiuiulned
naYeYsAUYIeRIR I tsnTudminiiouss
i5naAuGea Sauiawalaulaumunuis) unvies
auials” 1§ 1mineIuasIsasgy 1
Alideyanateal LRSIt nsanduau
lasans ASU Sndusesiinnsadhanietneeadugy
sssuielfiAnniswaueseeidiosiludunnsg
UfURnunarininsieliiAinnutiemde uan
Lﬂ?iauﬁauﬁﬂizaumiﬁﬁﬁmq Tunsantiugu wu 15
weruaiaeiivssaunselimh Aduiiaes (men-
tor) urlssmenuiasu waz swy. Fmthiduiiaes
AATINITUA T30, TToLausuuzaINnITduNIYal
TiinmsdasunterisesadugUsinlnsenseie
Predussdnslusziuiieaiu wu nquiniety ASU
sy SaR. Sasmsdnsruuiasaiielruusi
Tunssnfiulasenis ASU uonaini Auilausdn
feamsnisatiuayusuUszaina deliannuiuazie
UsznduRusunninuseinu wazfididyfe nis
doanstoyavedlasinis ASU andaunandiiiededne
luituiifileSunsvaaunisaluasgansiiiuaie
“ASU sueeditoifedosiuasgnis duaslud
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msiannguuuvsaidasly duluimilou ADR (Ad-
verse Drug Reaction) 5@ﬁﬂ@3éﬂ§éﬂﬁ@’ﬂ£/72ﬂ
(509 dmudiSeaveingueniings update TN
fmﬁmma‘?ﬁ”@uﬁﬁ ADR 1@79¢ happy 477 197
{n15 update nwIvInslvdnliiauenadn
madns G AU lufinasmeidowmseine i
Ll waludl inFovresiuluiaruisovsialavesny
v unsaid i dndtusldnaon. . luimdou
ADR” 1nawns 4

6. NM3NAUTINVAIYUYY (Community par-
ticipation)

“grufuIue” Qﬂyizmmil,ﬂudawﬁwaqLqu
sufunsesiuilansziuimia Sanagnslilunis
é’]’ﬂﬂws{]ﬁymaﬂuﬂgmumaqﬁuﬁ 2 WA Aip N59IAY
W lagsuvunagnsinliyusudlatgnideasn
UfTueiiAntulumeuvosmues Tnedelonials
au@nluguuidiusinlun1seeniuy MUNULaY
sidulassnsfsangaufiuuiunvesiufinues il
TAsmudsdulunsdniunu dsldfuanusuie
\ueegefanaundnlugumy wu oraalinsansnsaey
(o) sz A3 ti3ounazesdnsluviosdiu wu lsaSeu
o aun. Tunsdndufanssuieduaiunislden
UfjTuredvaumang

WNEYNTINEUNNUENEITUAVIINIA 2 WANET
71 n1swidanazyinauluguaule fdesende
Uszaunsaluaznadssineg uuiulssendldesng
wangasitelranunsasiduald Wi swan,
funumddnlugiuzgidentszanuivhlinsiha
Tuguvuiszauanudisa esnniianulnddniu
gy FevhliAnaudefowazanuaive s
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Abstract Knowledge, Perceived Stigma and Experiences of Doctors and Nurses Regarding Tuberculosis
and Contact Investigation

Worarat Imsanguan*, Sureerat Thawthong**, Supalert Nedsuwan*,

Jintana Ngamvithayapong-Yanai**

*Chiang Rai Prachanukroh Hospital, **TB/HIV Research Foundation (THRF)
Corresponding author: Jintana Neamvithayapong-Yanai, jintanajip@smail.com

Background: Contact investigation (Cl) reduces tuberculosis (TB) burden. Yet, implementing Cl
is still low. One of Cl Barriers is health workers’ knowledge and attitude about TB. Design/Methods:
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Mixed-methods. A focus group discussion with doctors and nurses who had TB was conducted. A
self-administered questionnaire was distributed to 60 doctors and 178 nurses. The questionnaire
measured TB knowledge, stigma and Cl practice. A stepwise multiple regression analysis was
employed. Results: Response rate was 100%. Almost 20% of doctors and about 14% of nurses
prefer a job without exposure to TB patients. Female doctors practiced Cl 2.07 scores more than
male doctors (95%Cl 0.21, 3.92). The internists and the pediatricians had less CI scores than the
resident doctors, respectively, 3.82 scores (95%Cl -6.04, -1.60) and 0.17 scores (95%Cl -2.51, 2.17). For
nurses, an additional one year working experience increased 0.09 Cl scores (95%Cl 0.01, 0.17). Nurses
obtaining TB training had 2.52 Cl scores more than nurses without training (95%CI 0.99, 4.05). All house-
hold contacts of doctors and nurses having TB received TB screening. But contacts at the workplace
(colleagues and patients) were not systematically investigated. Conclusions: TB training may increase
Cl practice in nurses. Annual health check for doctors and nurses should be reinforced. When doctors

and nurses have TB, their contacts in the workplaces (co-workers and patients) should receive Cl.

Keywords: tuberculosis, contact investigation, doctor-nurse, stigema, mixed-methods
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Table 1
of doctors

Characteristics

Male
Mean and median age (Range 25-60 years, SD = 9.7)
Specialty of doctors

Resident doctor

Internist

Pediatrician

Work experiences (years) after graduation (Range 1-29 years, SD = 8.5)

Studying tuberculosis in medical school? Yes
Attending tuberculosis training after graduation? Yes

Learning about TB from supervisor or during ward rounds? Yes
Mean and median scores on TB knowledge (full score 100 points)

(Range 56.5-91, SD = 8.5)

Mean and median TB stigma scores (16 points)
(Range 4-14, SD = 2.0)

Having a self-history or a history of TB in family? Yes

General characteristics, knowledge, attitudes and experiences regarding tuberculosis contact investigation

n=60 (%)

32 (53.3)
37.1 and 37 years

18 (30.0)
23 (38.3)

19 (31.7)
11.8 and 10 years
56 (94.9)

44 (73.3)

46 (78.0)
73.8 and 73.5

8.5 and 8

5(8.9)

Having experiences of diagnosis and care for smear-positive TB patients?

No experiences

Yes, 1-10 patients

Yes, 11-20 patients

Yes, more than 20 patients

nsdagdudaialsa sesaunfonnuiifeiuis
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4(7.4)
22 (40.8)
7(13.0)
21 (38.9)
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Table 2 Factors associating with practicing contact investigation of doctors (full score = 18 points) using one-way

ANOVA and Kruskal-Wallis Analysis (non-parametric test)

Characteristics n (%) Means scores of Cl SD p-value

Gender n=56
Male 29 (51.8) 9.4 4.1 0.03*
Female 27 (48.2) 11.8 3.6

Age (years) n=56
20-30 21 (37.5) 11.3 4.2 0.33*
31-50 29 (51.8) 9.8 3.8
>50 6 (10.7) 11.8 4.0

Specialty of doctors n=56
Resident 18 (32.1) 12.1 3.6 0.001*
Internist 21 (37.5) 8.1 3.9
Pediatrician 17 (30.4) 12.0 3.0

Work experiences (years) after graduation n=55
0-9 years 25 (45.5) 11.0 4.0 0.35%
>=10 years 30 (54.5) 10.0 3.9

Studying tuberculosis in medical school n=55
No 3 (5.5) 13.0 1.7 0.23%*
Yes 52 (94.5) 10.5 4.1

Attending tuberculosis training after graduation n=56
No 14 (25.0) 10.6 4.4 0.98*
Yes 42 (75.0) 10.6 3.9

Learning about TB from supervisor or during ward rounds  n=55
No 10 (18.2) 9.1 4.5 0.19%
Yes 45 (81.8) 11.0 3.9

Knowledge scores (100 points) n=55
<70 16 (29.1) 9.4 3.9 0.44*
70-80 23 (41.8) 10.9 3.9
>80 16 (29.1) 11.1 4.3

Stigma score (16 points) n=52
<8 13 (25.0) 11.6 3.5 0.35%
>=8 39 (75.0) 10.4 4.2

Having a self-history or a history of TB in family n=56
Never 51 (91.1) 10.4 3.9 0.20%
Yes 5(8.9) 12.8 4.3

Note : * One-way ANOVA
** Kruskal-Wallis Analysis
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Table 3 General characteristics, knowledge, attitudes and experiences regarding tuberculosis contact investigation

of nurses

Characteristics

Male
Mean and median age (Range 21-60 years, SD = 8.6)
Department

Internal Medicine

Pediatrics

Mean and median of work experiences (years) after graduation (Range 0.7-40 years, SD = 8.8)

Studying tuberculosis in nursing school? Yes

Attending tuberculosis training after graduation? Yes

Learning about TB from supervisor or during ward rounds? Yes

Mean and median scores on TB knowledge (full score 100 points)

(Range 39.6-81.2, SD = 8.9)

Mean and median TB stigma scores (16 points)
(Range 4-14, SD = 2.0)

Having a self-history or a history of TB in family? Yes

n=178 (%)

2(1.1)
31.9 and 29 years

124 (69.7)
54 (30.3)
9.5 and 6 years
168 (95.5)
57 (34.3)
108 (65.9)
59.9 and 58.8

73and 7

4(7.9)

Having experiences of diagnosis and care for smear-positive TB patients?

No experiences
Yes, 1-10 patients
Yes, 11-20 patients

Yes, more than 20 patients

13(7.4)
64 (36.6)
21 (12.0)
77 (44.0)
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Table 4 Factors associating with practicing contact investigation of nurses (full score = 18 points) using one-way

ANOVA and Kruskal-Wallis Analysis (non-parametric test)

Characteristics n (%) Means scores of Cl SD p-value

Gender n=174
Male 2(1.2) 7.0 0.0 0.50*
Female 172 (98.8) 9.2 4.5

Age (years) n=174
20-30 115 (66.1) 8.5 43 0.02*
31-50 50 (28.7) 10.5 4.8
>50 9(5.2) 10.7 4.3

Department n=174
Internal Medicine 122 (70.5) 8.9 4.0 0.35%*
Pediatrics 52 (29.5) 9.8 5.5

Work experiences (years) after graduation n=173
0-9 years 118 (68.2) 8.4 4.3 0.001*
>=10 years 55 (31.8) 10.8 4.6

Studying tuberculosis in nursing school n=174
No 8 (4.6) 10.4 4.0 0.44*
Yes 166 (95.4) 9.1 4.5

Attending tuberculosis training after graduation n=164
No 107 (65.2) 8.1 4.2 <0.001*
Yes 57 (34.8) 11.3 a.7

Learning about TB from supervisor or during ward rounds n=162
No 54 (33.3) 7.9 4.1 0.01*
Yes 108 (66.7) 9.8 a7

Knowledge scores (100 points) n=171
<70 141 (82.5) 9.0 4.5 0.39**
70-80 26 (15.2) 10.2 4.9
> 80 4(2.3) 10.8 2.2

Stigma score (16 points) n=164
<8 86 (52.4) 9.8 4.2 0.02*
>=8 78 (47.6) 8.2 4.5

Having a self-history or a history of TB in family n=175
Never 162 (92.6) 9.0 4.5 0.14*
Yes 13 (7.4) 10.9 3.7

Note : * One-way ANOVA
** Kruskal-Wallis Analysis
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Table 5 Factors associating with practicing contact investigation of doctors and nurses using stepwise multiple re-

gression analysis (full score = 18)
Characteristics

Female

Internist

Pediatrician

Work experiences (years) after graduation
Attending tuberculosis training after graduation
Constant
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Abstract

Implementation, Obstacles and Needs of Hospitals in Thailand in Preventing Tuberculosis
Transmission

Akeau Unahalekhaka’, Suchada Lueang-a-papong’, Jittaporn Chitreecheur’
"Faculty of Nursing, Chiang Mai University

Corresponding author: Akeau Unahalekhaka, akeau@hotmail.com

Transmission of tuberculosis (TB) has a negative impact on patients, personnel and hospitals.
This descriptive study aimed to determine implementation, obstacles and supporting needs of Thai
hospitals in preventing TB transmission. Data were collected by using self-administered questionnaire
developed by the researchers from the Guidelines for Preventing the Transmission of Mycobacteri-
um tuberculosis in Health-Care Settings 2005 of the US Centers for Disease Control and Prevention.
The questionnaire was sent to an infection control nurse of 524 hospitals, including 93 regional and
general government hospitals, 316 community hospitals randomly selected from 45% of all commu-
nity government hospitals, 8 university government hospitals, 33 other government hospitals and 74
private hospitals randomly selected from 111 private hospitals with 100 beds and more in all regions
of the country. The study was conducted during May to September 2009. The response rate was
72.5%.

The study results revealed that 93.6%, 73.9% and 47.3% of hospitals have implemented
measures of respiratory tract disease prevention, administrative controls, and environmental con-
trols, respectively. The most important obstacle in preventing TB transmission in hospitals was an
insufficient number of isolation rooms (80.2%), other obstacles were having an inappropriate area to
conduct the physical examination for TB patients (51.8%) and insufficient time for screening suspected
TB patients (50.2%). Most hospitals needed technical support for their ventilation system (86.3%),
training for personnel in charge of TB patients (76.8%), guidelines for preventing TB transmission in
hospitals (71.3%), guidelines for screening TB patients in the outpatient department (69.7%) and
screening forms for TB patients (60.2%).

Relevant organization should provide guidelines for preventing TB transmission, including guide-
line for educating hospital personnel on caring for TB patients and preventing TB transmission for
every hospital and support expert consultation on hospital environment, especially ventilation
system, so that the hospitals can prevent TB transmission efficiently.

Keywords: prevention, obstacle, supporting need, Tuberculosis, hospital
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Abstract

In Vitro Antimicrobial Susceptibility Patterns of Burkholderia pseudomallei in Northeastern
Thailand

Pawana Panomket*, Marutpong Panya¥*, Jiraporn Nilsakul’, Pitchaya Pongtarinsiri*,
Krisorn Boonsam?*

*College of Medicine and Public Health, Ubon Ratchathani University

"Sappasitthiprasong Hospital, Ubon Ratchathani Province, *Sisaket Hospital, Sisaket Province,
SAmnatcharoen Hospital, Amnatcharoen Province

Corresponding author: Pawana Panomket, pawana.p@ubu.ac.th

Burkholderia pseudomallei is a causative agent of melioidosis. Ceftazidime is a drug of choice
for treatment of this infection but the mortality rate is high in some endemic areas. This study in-
vestigates the effectiveness of antibiotics by an in vitro antimicrobial susceptibility test. A total of
1,340 B. pseudomallei samples were isolated from patients admitted to Sappasitthiprasong Hospital,
Sisaket Hospital, and Amnatcharoen Hospital between January 2013 and February 2015. Antimicrobial
susceptibility of B. pseudomallei were evaluated by the standard disk diffusion test and to determine
minimum inhibitory concentration (MIC). Ceftazidime, imipenem, trimethoprim+sulfamethoxazole,
and ciprofloxacin were used as antimicrobial agents for the standard disk diffusion test, and MIC was
determined for ceftazidime, imipenem, and trimethoprim+sulfamethoxazole. Bacteria strains were
randomly selected for conventional polymerase chain reaction (PCR) followed by gel electrophoresis
analysis for penA and oxa gene.

Results demonstrated that all the antimicrobial agents were effective against B. pseudomallei.
Trimethoprim+sulfamethoxazole was 100% effective, and ceftazidime and imipenem were 98.36%
and 99.10% effective respectively. Ceftazidime MIC was 0.25 to =32 ug/ml and imipenem MIC was <0.5
to 16 ug/ml. It was found that 1.27% of B. pseudomallei was resistant to ceftazidime and 0.37% was
resistant to imipenem. All random samples found oxa gene but not penA gene.

It was concluded that all antimicrobial agents tested effective. Ceftazidime and imipenem were
bactericidal drugs of choice for melioidosis treatment. The bacteriostatic agent for B. pseudomallei
was trimethoprim+sulfamethoxazole. Although, the activity of the antimicrobial agents was effective
in vitro, early diagnostic and prompt clinical treatment to which drugs be administered intravenously
still urgently needed.

Keywords: Burkholderia pseudomallei, melioidosis, ceftazidime, minimum inhibitory concen-
tration, oxa gene, penA gene
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luinaeia wagnuni1siee1Ugunil (primary resis-
tance) eadintos winnn1sseudllslsafnde
waseeladanlasunssnumeann@au wuiilina
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Yu lpeiidadendiwalindonasnls wu nsuaneieen
nwad Msvibeuleinuagns asinlindimneg
Jureswmely wagn1sasne class A PenA B-lacta-
=] a I Xy 5(5)
mase Nuniuluiaznsnateiugvesoulysifii
MA1EN1SANYITIBNUNITNAEWUTVRIEY penA &
WEINUAUAUNITADA BIENATAL Laslan1zns
= o W a a S v oA
Wasuuwlasarnunsnogdly n1siUauuasasaui
Fum1glu highly conserved class A B-lactamase®
Wi3IN15589UNReeaEilliin uaeFugatnd
Tlatunmssnwilsamdessladaniisine esnie
ADFDLINANYTUANUSITULIF AU T9ATIRTE39
anuhvesann@ay nMsAnwiliinguszasdiiie
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Weuunsau 2556 Sadoununiius 2558 aduie
AYNAILYANTIINT WAL Uag monoclonal anti-
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38TRnWugIAderdulaiwinsiuusuaru
niupuduaviufuoiKkas (standard disk diffusion)

LﬁUL%@I@ULWWBL%@LgﬁﬂUU Ashdown’s agar L&
Fon 1 Taladl @esly trypticase soy broth (Hardy
Diagnostics Criterion, Santa Maria, USA) dnluuy
nEded 37°C 24 Halus wehdheAuEs 200 soU
sioul ntunioudelidu mid log phase laogn
Ao 1 indans adlu TSB 50 fadans wariluualug
Nzl 37°C wazwEdIeAIEY 200 sausenT
Hunan 3 Halus uazuiuemuulilédivindu McFar-
land No. 0.5 Hlifudnaunanidie fude wasihe
AIUUD11T Mueller Hinton Agar (Hardy Diagnostics)
mﬂﬁ?mw paper disk (Oxoid, Basingstoke, Hants,
UK) tiludy 37°C Wlunan 24 $3lus wazeunalae
Tnvurausnaleulaseus) paper disk lnglginausiila
Namu Performance standards for antimicrobial
susceptibility testing: sixteenth informational sup-

plement® (1157991 1)

nIsnaaounINHAIEIS MIC

1. naasy MIC lagldyanagaeau Sensititre
Non-Fermenter plate (TREK Diagnostic systems,
Biosciences Inc., Magellan, USA) ﬁﬁmmﬁm’fwum
wnndanililunmeaoueglutig 1-16 lalasndy
sefadans (ue/ml) arududuvedifiunildlunns
nadauagluyae 1-8 lulasnsudediadans wazay
Wuduvadlasulnndu+danniunenylgaiildlunis
nadauagluYie 0.5/9.5-4/76 lulasnSusiodadans
w3sndeiinnmaaeulneidesly Ashdown’s agar
wazdon 3-5 laladdoasludinduusiamanide 3
fliadans Usuanuulvlavindu McFarland No. 0.5
niugasn 10 lsilasdns (u) Tdadluvaeniifl Mueller
Hinton broth with N-tris (hydroxymethyl) methyl-
2-aminoethanesulfonic acid; 2- (2-[hydroxyl-1,1-bis
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M15799 1 \nausiudana disk diffusion test ay Performance standards for antimicrobial susceptibility testing: sixteenth

informational supplement

Antimicrobials

ceftazidime 30 ug
imipenem 10 ug

SXT 25 ug
(trimethoprim+sulfamethoxazole 1.25/23.75 ug)

ciprofloxacin 5 ug

(hydroxymethyl) ethyl] amino) ethane sulfonic
acid, C,H,.NO,S (TES) buffer 11 faaans waulmid
fuf @Jm%@m 50 lulasans Tdaslulu Sensititre
Non-Fermenter plate wdaiiluuy 37°C 1lunan 24
Flas uazeuna 5majuﬁﬁL%a%u%l,ﬁumimﬂmﬂau
vouwadidunszauegiuvan e1u MIC fiaudud

'
o

fandilinunismnaznou Taeiivau positive control
Fomuwadanaznoudunszuluvay uay negative
control #slsimungnauwadiuvau Tnglfinasiudana
f13 Performance standards for antimicrobial sus-
ceptibility testing: sixteenth informational supple-
ment® (m131991 2) dTeiiAn ceftazidime MIC
11101 16 lulpsnsusiodiadans wag imipenem MIC
111N 8 lulasnsusediadans agiwyin MIC agar
dilution sald

2. nagouU MIC agar dilution laglm3uue1ms
Aeadeiilenndauuardifuuanud it ud o
0.25-32 lalasnSusieiiadans wazwioudouuniise
Tiifinuguresdolildiviidy Mcrarland No. 0.5
MlAa0919 10 L‘I/i’]LLﬁ%@@L‘??@?J’] 10 lalpsdns el
ﬁL“?’ijaiJizmm 104 CFU/spot g spot aNuuaInig
Feaderiflomuduiusieg wazddesltdeiiiuas
TUuske mniuaamuemsdeadowazdiluty 37°C
Hunan 24 $lus waverunaaududuresau

Susceptible (mm)

Intermediate (mm)  Resistant (mm)

=18 15-17 <14
=19 16-18 <15
=16 11-15 <10
=21 16-20 <15
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siagsendauudureeImannlinung
W3yvesteluaiisy aeld Pseudomonas aerugi-
nosa ATCC 27853 \Juseiugensds

N1SOSIVKIEU penA 11a: oxa OIEISNISWEDS

1. sonuuulndiues (primen) ifionsianidu
Class D oxa Wag Class A penA SLuﬁ?a B. pseudo-
mallei MeI3N15ATe"3s vlaenisiiuaisuindle
VLW?GUEN%& 2 8u mﬂgmsﬁa;ﬂa National Center for
Biotechnology Informational (NCBI) database 11
fardlelnavesunazduuvinnisidieuifisuninu
willou (identity) Ingldlusunsudnsagu Multiple
Sequence Alignment ClustalW Version 1.83 (http://
www.genome jp/tools/clustalw/) n1seanuwuulng
weslumisendsiflaldilusunsy LishtCycler(r) Re-
al-Time PCR (Roche, USA)

2. ¥1de B pseudomallei WENARLOULBTDY
FouvaiiFe Tnglignthendfagudse Genomic
Bacterial DNA Extraction kit (RBC, Bioscience, Tai-
wan) lngnsarfavinauiuuzthueswansusinntu
pou usnuABuelifiguvgll -20°C wh3ahly
npgeufitens Fulesduszneuihenlunmsinidens
Fauandlunnsned 3
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A15797 2 naseiulana MIC a1y Performance standards for antimicrobial susceptibility testing: sixteenth informational

supplement
Susceptible
Antimicrobials (S)
(ug/ml)
ceftazidime <8
imipenem =4
trimethoprim+sulfamethoxazole <2/38

WanisANU

38TRnWugiAdenduladwinsiuusuiru
niusuBuavluluokAs (standard disk diffusion)

idleudananunasives CLSI famnsned 1 @o B
pseudomallei hinown@an dliun laswlnnsy
+Farunenenlea wazdluswasne@u Seuay 98.36,
99.10, 100 waz 87.9 AUAU uazide B. pseudo-
mallei hszdudnansluauisresowlnnday 53
W wazdlusasne@u Sevag 1.64, 0.90 way 12.1
AU

nIsnaaounINHAIEIS MIC

PMANMTIATEAT0 B. pseudomallei $1u7Y
1,340 angnug dofien ceftazidime MIC 985¥ning
0.25 - 232 lulasn3useiadans imipenem MIC o
58 = 0.5 - 16 lulasniunefiadans uay trimetho-
prim+sulfamethoxazole MIC agjﬁz‘vrm = 1/19 -
2/38 lalpsnSusiefiadans We 8. pseudomallei
siolaslnnSudarhunenleadosay 100 Weills
nauhUIunas (intermediate) dusulWaGAL
$1uau 13 anestus 30fu 9 mevud nannaliie
(resistant) siRlwWANTAL MUY 17 agiug uagsio

BN 5 aneug 3 4 aneiugnlvinanasianamne

544

Intermediate Resistant Pseudomonas aeruginosa
0] (R) ATCC 27853
(ug/ml) (ug/ml) (acceptable range; ug/ml)
16 =32 1-4
8 =16 1-4
- =4/76 8/152-32/608

s

M15799 3 a9rUsEnavienlunsiigens

Reagents Final concentration
10X PCR buffer 1X

!\/\gCL2 buffer 1.5 mM

dNTP 200 uM
Forward primer 0.2 uM
Reverse primer 0.2 uM

FAULALANNUL e MIC vaadiaNbinamnuliuiu

ee

[%

NANILALAD LARIAINITIN 4

N1SOSIVKIEU penA 11a: oxa [UIED B. pseudo-
mallei MYISWEDS

INNTEULGBNITD B. pseudomallei 13U 21
Tolaan @anNu1NNTB NN UIUNawasrfane
WHAITAULALDANUY AULARIIUAITIN 4 hazln

v At a aa . Ao aa
WaPILuiinAduLe (genomic DNA) NEAMAINARD
111 optical density at 260/280 8g5¥%i19 1.8-2.0
4{ = o % o = v
Faiganadmsunsinlulslunisesiaaeviula lne
NAYDINITEONLUUINS DS AU UNISIALIWIUTU
oxa Az penA Lanslunis1e9l 5 Lazlan1izuoans
¥NWYa15 (PCR condition) kanslumis1ed 6 @amin
aunsatinIuuA ULt e le wuIdmsuiu
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A1571991 4 MIC 9998 B. pseudomallei Mvirannuhiviunalsuazfesowndnuuas dHum

Isolate MIC (ug/ml) Gene Isolate MIC (ug/ml) Gene
No. CEF IMP oxa penA No. CEF IMP oxa penA
B232 16 () 2(S) + - B211 32 (R) <0.5 (S) + -
B208 16 (1) 2(S) + - B230 32 (R) 4 (S) + -
B096 16 (1) 16 (R) + - B234 32 (R) 2(9) + -
B178 16 (1) <0.5 (S) NT NT B242 32 (R) <0.5(S) < -
B218 16 () 2(S) NT NT B279 32 (R) 4 (S) + -
B739 16 (1) 1(S) NT NT B061 32 (R) <0.5(S) 1 -
BAO2 16 () 2(S) NT NT B062 =32 (R) 8 () + -
B0O64 16 (1) <0.5 (S) NT NT BO74 =32 (R) 8 () < -
BO67 16 () <0.5 (S) NT NT BO81 =32 (R) 8 () + -
B068 16 (1) <0.5 (S) NT NT B089 =32 (R) 16 (R) < -
B069 16 (1) <0.5 (S) NT NT B090 =32 (R) 16 (R) + -
BO70 16 (1) <0.5 (S) NT NT B092 =32 (R) 16 (R) + -
BO71 16 () <0.5 NT NT B110 32 (R) 16 (R) + -
B534 32 (R) 4(S) 1 = B130 32 (R) <0.5(S) + -
B107 32 (R) 1(9) + - B141 32 (R) 4 (S) + -
B106 4.(S) 8 () NT NT B666 4.(S) 8 () NT NT
B274 2(9) 8 () NT NT BAO14 4(S) 8 () NT NT
B283 4.(S) 8 () 1 = B093 2(S) 8 () NT NT

CEF = ceftazidime, IMP = imipenem, NT = No tested, + = found, - = not found

>~ s 5 o v a o =
AITNN 5 1WSL3JEJ‘§E%W5UL‘1N3JR]W’JWEM oxa ey penA

Primer Sequence Gene product (bp)
Oxa_Forward 5" ATGAAATTCCGACACGCGCT 3’ 761
Oxa_Reverse 5" GTCCGTATGCCGGCTGAAAC 3’

penA Forward 5’-TGAATCATTCTCCGTTGCGC-3 800

penA Reverse 5’-TAGACGATGAACACGATCGGC-3’

= o Al s o o
F79799 6 ANNITNITNINGDT d1RTUYU Oxa halg penA

Step Temperature Time No. of cycles
Pre-incubation 95°C 5 min 1
Denaturation 95°C 30 sec

Annealing 55°C 30 sec 30
Extension 72°C 1 min

Final extension 72°C 7 min 1
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<— Amplified oxa YuIMUTEU 761 bp

Amplified oxa YuINUTENN 761 bp

JUA 1 wan1siiiudnnugu oxa Mndileuledainlaainiie 8. pseudomallei

ANNUA

Lane M
Lane N
Lane 1
Lane 2
Lane 3
Lane 4
Lane 5
Lane 6
Lane 7
Lane 8
Lane 9
Lane 10
Lane 11
Lane 12
Lane 13
Lane 14
Lane 15
Lane 16
Lane 17
Lane 18
Lane 19
Lane 20
Lane 21

#® 100 bp ladder DNA marker

fio ynmuANAY (PCR filsifidunanes DNA template
Ao Amplified product of B. pseudomallei BO61 strain
#in Amplified product of B. pseudomallei B062 strain
Ao Amplified product of B. pseudomallei BO74 strain
#9 Amplified product of B. pseudomallei BO81 strain
Ao Amplified product of B. pseudomallei BO89 strain
o Amplified product of B. pseudomallei BO90 strain
#in Amplified product of B. pseudomallei B092 strain
Ao Amplified product of B. pseudomallei B096 strain
#n Amplified product of B. pseudomallei B110 strain
Ao Amplified product of B. pseudomallei B130 strain
9 Amplified product of B. pseudomallei B232 strain
lei B208 strain
Ao Amplified product of B. pseudomallei B534 strain
(
(
(
(
(
(
(
(

#in Amplified product of B. pseudoma

(
{
(
{
(
{
(
(
{
(
(
(
#in Amplified product of B. pseudomallei B107 strain
Ao Amplified product of B. pseudomallei B283 strain
9 Amplified product of B. pseudomallei B211 strain
Ao Amplified product of B. pseudomallei B230 strain
o Amplified product of B. pseudomallei B234 strain
#in Amplified product of B. pseudomallei B242 strain
Ao Amplified product of B. pseudomallei B279 strain
(

#n Amplified product of B. pseudomallei B141 strain
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A5 7 aviuiiindlalndves partial oxa gene Tugudeya NCBI

B.pseudomallei isolate NCBI accession no.

B103 KY214384
B208 KY214385
B211 KY214386
B230 KY214387
B232 KY214388
B2034 KY214389
B242 KY214390
B279 KY214391
B283 KY214392
B534 KY214393

N.D. = Not determine

oxa A AHARAMIRLEULYWIN 761 bp @iy penA
2zlARdULDUIUIN 800 bp HANTNAAB UL WY
V9@8d WUI191NA2081931ulnAduLe Y9Te B.
pseudomallei 11 21 lolsian WUIENITONTIANY
WAz iNdWIUEY oxa latuynlelaian tnelvuinves

. Aa ]
amplified product NUVUIANINUAD YUINUTTU
761 bp (U7 1) iiguiiu DNA marker luvazidigniu
[ 1 = Y 1 d'
Aldanunsansranudu penA laluyndiegns (An5199
4)

KA FIAIRULAENTIATIZTIAALe INAve B
oxa U8dkRe B. pseudomallei 31 21 Tolwian wu
Midnsivavullasesarduiindlelng waziile
insulasiadunseesiluflinunisiudeunyas

1 = LY o0 W a al L3 = ¥
wuheaiu Inganuiinalelnavesdu oxa lasieeau
Tugutoya NCBI Mgl accession number fan1519
n7

Isnd

[ a dy a a & [ v &
mysnwlspRndodosladauy 3nunlailu
#9971 VNUINFINTLLIRUUNAU (acute phase) LU

547

B. pseudomallei isolate NCBI accession no.

BO61 KY214394
B062 KY214395
BO74 KY214396
BO81 KY214397
B0O90 KY214398
B092 KY214399
B096 KY214400
B110 KY214401
B270 KY214402
B107 N.D.

B0O89 N.D.

Tunnstvemaviasaidasiietesiunisidedinann
a & 2 v & PRIy )
MsAnRluNTEWALEDR FatueNbaNatunIsSnwlu
seerliApeilgvvenie (bactericidal) Wi wwanTs
grlunquansuriiug szeziaoaduszerlunisiidn
Welvvualuaingenie (eradication phase) @slu
syuzilaglinssnwimenisiueiseiilos 20 danun’®
A v Y] S ~ Lo & X

gilonalunisinenlusseslifinenioangndduduie
(bacteriostatic) lunJoaganeg edesiunisndudu
%1 (relapse) Wu laswlnnsu+danunengilea,
fondlemaau®?

\%® B. pseudomallei NA@OUAIYIDLALNUEN
a P A A a | =
fgsuatninsrudsinautueuduadlulusmis
(standard disk diffusion) @1u150l9lun159579
AAIENAANTRIANYRIER B la R WiII1N1T
NedauMILIaInanzlrnan Ul wNaTRULAL
MUY SPaY 98.36 WAz 99.10 ANUATNU Tuvmeh
ASNAFBUNILNITVN MIC WU wWanTaulinaaIul
Souay 97.96 LardiuNiuUNSauay 98.95 T MIC, uae
MIC, Yoaena@audu 2 waz 4 lulasnsuseliaddns
ANUANIU TUVRIE N MIC_ uag MIC Yod RN 1y
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a

< 0.5 waz 1 Wlasnsureladans ANuasu  widn
aglinauinUasusosay 0.4 @nSULNANTAY Lay
Sowaz 0.15 @ MSUDLNLUL WAN1SNAEBUIT standard
disk diffusion ansnsavinladie lidesldaunsaldnuau
1N UagAen1sageugnInLilelUSe LB Uiy
N131 MIC 9nn1sfinene1fieangmdeiionsena
Fhu uazdlnuudsinaflun1sFuie B. pseudo-
mallei Turasanaand waziunzNazlidussudu
lun1s$nw (initial intensive therapy) gUaelsa
a = 1 @ = dy I aada
waseslnda g1elsinuannisEnwndnuIndaRL L
£ & . val |
pangnslunisdnde B. pseudomallei lafnin
WINANTAN TIADAPADINUNITANEWIVDY SMith Ay
ﬁ‘,,’148(9,10)
Tuszazmdnmowuafiseaanainsren1elrinue
U (eradication therapy) tiiatlasiunisnduilugn
Y] o v aa S v o & A a ~
nssnunldendgnslunisduduenuaiiisuasl
a (% < Aa
UNUIMLIN tasiinnsu+sanuneneaaidueni
S v o X oA ok ) a
qrsnsfugsenuaiFeildlunssnulsawbessln
Falunuyszuin INNITINLNUVOUTE B. pseudo-
mallei Muenlaangtheniniumsinululsmenua
a55NANSUszaemtuseninela.d. 1992 §9 2003
U 1,976 aneiug Winaneensesas 71 Menis
nAdaU standard disk diffusion wagidlaSeusieu
AUNSNAABUAIE E-test wuwanaeigssaeay 1317
Faduldlainnisveaausie standard disk diffusion
21 lmAnNTsUsTINUnsAeeRunAuly 1nA1S
Anwiazuladn n1smaaeu standard disk diffusion
a 4 =3 a Y Y 1 1
2198U 52 Tev1kAN 01T UNISNAGFDU 1L WhL
= v ~ 2 o s =
guFaununmlady mndinmsiiusnulis visemsi
nstdeyalunisliinauinansaune break point ¥es
P ANAUIILNE AN FIMANUIWTYD B. pseudomal-
lei Trnaliu1unananeis standard disk diffusion 19
11999109119 MDY WATINNURDRBsB LM INNGL
+danunenylya 3dudesrinnismaasy MIC ¢
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WY waneaouanubveslasulnnsu+danamen
glwannisanendl wuflaaalhdosar 100 Waann
N1SNAADUAILIS standard disk diffusion wag MIC
Tagian MIC_ waz MIC Uu 1719 lulasnsusie
fadans fedulaswlnndu+Farumenslead
mmsaaaaqw’éé’u&v’?}va B. pseudomallei liTuoes
7 Turasfidlusasnedulinanulifisssosas
87.9 aghslsinny fsesunisnunisreselasiuin
WiU+garunenglwalulssnAooansiae Ussunu
¥ovar 0-2.52 uavmsTenumsheselaslnma
+Fanunenanlganieds standard disk diffusion Tu
Ua.e. 2000 nUszinelnedosas 1612 Fafunis
AILANANNINIUNISNAABUALETS standard disk
diffusion 3ufuiFesfimsnszminuagyiaugluiu
MIVAEBUMBE1I0ENsELELD
nnsanensiraudiedu class D beta-lact-
amase (oxa) e B. pseudomallei WU udi
nonsiaesnuiazadaeulesl oxacillinase @

'
v 6 a

Lﬁ'm%’aaﬁumﬁLﬁumsﬂmawuﬁqwgwiaL%Wm%ﬁu“‘”
uenniinshesowndAuTiAintunendainiia
FwunsiAnnIsnaeRugIeswiwages (single
mutation) Tugu class A beta-lactamase (penA)®
wazdfonuilugthendsss nisuenléido 8. pseudo-
mallei lusumiaingg vass1snefiuansiafiy o
finulfivarnvatedesafiafeatu n1snaaey
anulvesesedelulaladiiunndnsiuandumds
N fifivasdmssmshmstudumsitedodeas

" 9nnsgue B. pseudo-

nagauAUlBglELe
mallei ¥fiGen5iflons1avEu penA way oxa 311U
21 lelwan Tneidoiiduumeaeuiiiadeilinan
Lo Ruuadifiulusesuh Uunauazie
INMIATIANTD1INUTU oxa Vnlelaian welinubu
penA Gauduldliin Bu oxa ianduduivsnger
vulasiuley (chromosomal gene) agnslsAniu Tu
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msﬁﬂmﬁlﬁwumiﬂmaﬂ’uﬁ:suaaﬁu oxa \esnua
NIUIBIRULAENITIASIZIRIAE LD LAY oxa
Guau%a B. pseudomallei 31wy 21 lolgian wuan
Lifinswasundamesawuianglelnsvosdu
wdinagnuandhrelnadRuLas dNNuLana
INNINUATMIC_ wai MIC figstu Wafteutums

(%

Anwnaunring?

wannsvnaeuluraoAAaBIa
eiRaay (conventional) wagiansveaeuluead
(intracellular method) A&slnarlunisseduie B
pseudomallei uAinuinAn MIC fivageusieiznis
wmaaiﬂuL%éﬁmqm’jwmsmaaué’aaiﬁvﬁzq@u“” #1q
T W@y sifuLaslnsulnmiu+Fanamen
ylaandadndugmadendunuusnlunisldsnuisa
Aadewanoslnda atslsfiny nssnunfildnadty
agfiuvanetladefinuiansvesiihousazause

Jpga
WHATAY DANUY wazlnsInnSu+aniLu-
nonwlwadinndug1naasndusuusnlunisigsne

lsdnweludeaslndd Insedellussansnantuaan
NAaedlun1IAefUie B. pseudomallei

NOANSSUUS:NIA

AnizfIdeveveunainmifivefiRniqa
I 1VONTINETUNAFTINANTUTZANA 159ne1u7a
AaziNY LaglsameTuIasIuIaasy Asuieadny
azanuarlvmnudiswaelun1siiumedng uazau
3fi’]’aﬂ%@ﬁlﬁ%’umiaﬁuawmﬂamﬁ’u%ﬁaiwu
g1515048% (a15a) lasan1syuidegadidiuaunin
wazTnveans Uszdnd 2556
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BWUSHUIUU

mswuonnalnmstiamuna:us:1iounuSIazAILY
as:=hinyuoLUSBUINENUIUANISadoenhudasw
iIndmsaisooaunanazadaams

arus swuonn* dvaAnN dudandBa*
WSSBM asdoAsw* Jsmuu Inenwnwana*
Jdaws Wissunua* an0 Srynpms’

3lsou avsSyianas*
W3UARYOUUNAIIN: Gy YIUIIN

unAnga

mmammuﬁ]asﬁw (antimicrobial resistance: AMR) L‘LJu‘Umwﬁvmuiaﬂwﬂﬂmmammmummu
A151TUATUALAUATEFAY HN15AIANTTEIN mﬂlmmmﬁlﬁﬁjmmuamwsam Tuaﬂ 33 Y919U (.4,
2593) mmLaammmlaﬂmmﬂual,mﬂ‘wLsamammuaa‘nwaamﬂau 10 auAu LLamﬂwamnm%masm
Usza9@ (GDP) maqsaaav 3.8 AndunansznuniaasegiagdieUssann 3,500 AMud1uum Wil U
waﬂmaqmimmLmﬂmamammma%wm mi‘ifummu%aﬁuwamﬂmummma ‘i‘]%wuqmmmnwm’hjm
LLaum‘uﬂmsmnmmmwsammL‘Uﬂf\ﬂumﬂsﬂmmuaa‘uwawmmuau

UsvLwﬂiwalmmmLLNuawﬁmammaﬁmmimmammuaaﬂjwﬂsvmﬂiwa WA, 2560-2564 iy 5
Lﬂ’lﬂi“’mﬂ‘uadLLNuEW]ﬁﬂ'la(ﬂiﬂa nsyiiuszvuiinug mmﬁuﬂmm ¥ATENUNDIAIUAIAYIDINIT
mmmwﬂmiamammuamjwua mﬂ%mmuaaﬁzjwaaNmmuau Wududevay 20 fauiielaunse
mmmmmmLsuﬂ,f\]LLa°mv‘wuﬂmmmammmmimmuLLUﬂmwmmmuﬁ]a%WLLa n1sldedugadnedi
mmvaummﬂwsvmﬂm il ‘?JENLLNuEJV]ﬁﬂ']ﬂfﬂiﬂ’liﬁmﬂ’]iﬂ’]iﬂamﬁl’lu%a"ljwﬂi”L‘VlﬂVLV]EJ A588NLUVITATIA
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Abstract

The Integration of Monitoring and Evaluation Mechanism for Public Awareness of Antimi-
crobial Resistance into the Health and Welfare Survey

Sunicha Chanvatik*, Angkana Sommanastaweechai*, Pohnratchada Mattrasongkram?*,
Woranan Witthayapipopsakul*, Walaiporn Patcharanarumol*, Apichart Thunyahan?,
Viroj Tangcharoensathien*

*International Health Policy Program (IHPP), Ministry of Public Health, National Statistical Office

Corresponding author: Sunicha Chanvatik, sunicha@ihpp.thaigov.net

Antimicrobial resistance (AMR) is one of the most serious health threats worldwide, including
Thailand. It has been estimated that failing to tackle AMR will result in up to 10 million deaths a year,
a 3.8% decrease in Gross Domestic Product (GDP) and the world economy losses of US$100 trillion by
2050. Irrational drug use is a major cause of AMR and the factor associated with irrational use of drugs
includes incorrect and inappropriate use of medicines. In addition, Thailand has developed the Na-
tional Strategic Plan on Antimicrobial Resistance 2017-2021 (NSP-AMR). One of the five goals of NSP-
AMR is to increase 20% of public knowledge and awareness on control of AMR bacteria and appropri-
ate use of antimicrobials. In order to monitor public awareness on AMR (Goal 4), it is important to
design method to obtain baseline data to benchmark changes after the NSP-AMR implementation.
National Statistical Office (NSO) has conducted the biannual Health and Welfare Survey (HWS) and the
most current was in 2017 to incorporate the AMR module, a modified version of the Eurobarometer
445 reviewed by International Health Policy Program (IHPP) under Thailand’s Ministry of Public Health
(MOPH). The key indicators such as knowledge about antibiotics, exposures to message on AMR and
rational use of antibiotics would be generated. The integration of AMR module into HWS 2017 was
achieved because of the rising concern on AMR at global and national level, linkage to NSP goals and
the cooperation between NSO and IHPP, in order to generate baseline data among the population in
Thailand. This would contribute to the monitoring of progress on the goal of NSP-AMR.

Keywords: Antimicrobial resistance; AMR, Health and Welfare Survey, Thailand, Eurobarometer
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Abstract

sefaiolsa Zika (Zika virus disease) inann

Zika Incidence among Patients with Suspected Dengue Fever (Preliminary Report)

Jurai Wongsawat*, Patama Suttha*, Sumonmal Utayamakul*, Sumalee Chanama’,
Kulkanya Chokephaibulkit*

* Bamrasnaradura Infectious Diseases Institute, Department of Diseases Control, Ministry of Public Health
" National Institute of Health, Department of Medical Sciences, Ministry of Public Health
¥ Department of Pediatrics, Faculty of Medicine Siriraj Hospital, Mahidol University

Corresponding author: Jurai Wongsawat, Juraiw@hotmail.com

Introduction: Zika virus infection and its consequences have become increasingly concerned
recently. As a member of Flaviviruses, zika virus shares some clinical dengue fever manifestations. The
actual burden of zika virus infection in Thailand is unclear, and could be underestimated due to non-
specific clinical pictures and the diagnostic testing has not been routinely available. We aim to study
the zika incidence among the suspected dengue fever patients. Methodology: From December 2016
to August 2017, adult and children who had clinical diagnosis of dengue fever at Bamrasnaradura In-
fectious Diseases Institute were prospectively enrolled. After informed consent, a urine sample would
be collected for zika molecular testing by polymerase chain reaction (PCR). At 2 weeks later, a blood
sample was collected for zika and dengue serologic tests by ELISA. Results: A total of 73 suspected
dengue fever patients were enrolled; 64 were hospitalized, 46 cases were children (< 15 years of age).
The ratio of children to adult was 1.7:1. There were 3 confirmed zika-infected cases by urine PCR, a
4.1% incidence. All were adult treated as outpatients. The cases were found during June-August. All 3
cases had positive anti zika 1gG (mean titer of 4.43 unit, range: 2.6-6.9 unit), but anti-zika IgM was found
to be positive (titer 2.9 unit), indeterminate (titer 0.9 unit) and negative (0.4 unit), one case each. All
had negative anti-dengue IgG or IgM titer. Conclusions: The patients presented with dengue fever may
actually had zika infection, although at low rate. The anti-zika IgM was not useful in making diagnosis.
High risk group such as pregnant women who presented with dengue fever should be tested for zika
infection.

Keywords: Zika virus, dengue fever
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vitro diagnostic use) Iﬂ&JLﬁuﬂ%mmmiﬁuﬁqﬂiim
$1uu 45 souU AuABmsTiseyliluyanaaeu Tagld
\A304 Bio-Rad CFX96 fiviesUftAn1svesanitu
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151504 NIUINGIFNANTNITUNNE N15ATIA Anti-Zi-
ka IgM ua 1gG ldyanaaoy EUROIMMUN Anti Zika
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vuwea Luebeck, Germany N1351891UNa AU
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MAg@DU Euroimmun IgM/IgG AUTUNIZR1$9E

a
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unit Nswlanan1sinelsawnen AwNanTunI1nNeN
ELISA unit shuduiunsuUle/aW Tunsaidsiegng
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Table 1 Interpretation of dengue antibody test results

Interval between clinical onset

wansfinudovdu

A NMsAduMsAnwsEeud 1 Sunaw
W.A. 2559 - 31 ey w.al. 2560 EeTumdasdy
Khasfdhsinlassns 73 510 Wuihedn (egles
11 15 ) 46 518 fledlvg) 27 510 Tudn 46 518
duuinmeadondgs wihiu 1.4:1 evgads 4.9 «
6.1 U Tuglvg) 27 snelumemda wiriu 0.9:1 o1y
\ade 41.8 = 185 U szeznantheladeiifiisnmy

modified from 24)

Interpretation of dengue

IgM(units) IgG(units)
and blood collection (day) antibody test results
<40 > 100 - Flavivirus infection
50 - 99 - Uninterpretable
<50 <10 or > 30 Uninterpretable
10 - 30 Not dengue infection

Table 2 Clinical characteristics of confirmed Zika cases (positive urine PCR for Zika)

No. Gender Age DX Clinical resolved (D¥) RDT** Anti  Anti  Anti  Anti
(yrs.) Clinical and for Dengue Zika Zika Dengue Dengue

presentations laboratory results (D*) (D% IgM™ IgG"  IgM"  IgG’

(0*) (d*) (D*) (D¥)

1 Female 23 D2;fever (38.3°C), Fever (D3), conjunctival injection NS1-Neg 29 38 5 42
headache, myalgia, (D5), rash (D6), arthralgia (ankle) (D2) unit  unit unit unit
rash, conjunctival (D3 - D6): Hct 37%, WBC 5,500/mm’, (D18) (D18) (D18)  (D18)
injection N 64%, L 24%, platelet 280,000/mm’

(D4)

2  Male 24 D2; no fever, rash (D8): Hct 49%, WBC 5,600/mm®,  NS1-Neg 09 26 il 3

headache, rash N 58%, L 31%, platelet 142,000/mm®  IgM — Neg  unit  unit unit unit
(D2) lgG-Neg  (D18) (D18) (D18)  (D18)
(D2)

3  Male 57 DI;no fever, rash (D7), arthralgia (D7) : Hct 47%, NS1-Neg 04 69 3 59
headache, rash, WBC 4,300/mm?’, N 47%, L 33%, [gM - Neg  unit unit unit unit
arthralgia (knee, platelet 199,000/mm’ (D1) lsG-Pos  (D17) (D17) (D17)  (D17)
ankle), conjunctival (D1)

injection

D* = Day of illness RDT ** = Rapid diagnostic tests 'ratio < 0.8 = negative, = 0.8 az < 1.1 = borderline, > 1.1 = positive
*cutoff IgM Wiy 40 unit wae 1gG WinAu 100 unit
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91NMNT19 LI WA anti-dengue IgG Wag IgM
cut off titer \uau (IgM < 40 unit wag 1gG < 100
unit seanuse ((Humsenzidenndainicuouda
18 %u) dailu 70 srefilinuifnidelhdadnn dan
cutoff ratio 4813 anti-zika IgM 1Suau 69 518 (Anade
ratio = 0.18 = 0.13 unit) waedl 1 Tefisedu anti-zi-
ka IgM U1 borderline (ratio = 0.8)
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WwgU 2558 lngn13nTIaiend e 77 518 wud i
nshaidelaesd hiadnmuarhiadaunuensiuou
9, 31 wag 1 578 Mudeu vseAnduseay 11.7,
40.2 uay 1.3 AMUAU LAZNUNNSAREDT ALY
Aehianmuardelhadnsiuu 2 51 (Govay 2.6)%
WAZBNTINUANUTTAUAY Hnsasiaidenglaey
flva) 100 319 Tasdofndoine Tnesndaeeinsld
Woendn 5 Fu luthafouunsiag — nuAWUS 2559
WURAEEBN 13 518 ernsudnaeltuazUiniios
naanile fidtes 2 sty Taidseledl conjunctivi-
tis(26)

dmsuennsvneratintiu 9nwamsAnwdnuda
AduAAetUTIReiiseunneu? nande iy 19
muwaztntoluanniswdn wuldunnnindesas 50)
WuUBINMIALAIEsa waslunisAnend W 3 e

= = a I avy v U] gj
HUnAsey 9INN1TARRMINEINTINUINT LT LATI9EYS)
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NNsAnENd wudn e 3 seiinanisese
wauRvefnaliadn1via IgG 875 ELISA (EUROIM-
MUN) luuansa 3 518 (mdetheuszana 18 $u) dau
Nan1sAsIALBURUEAnelSadn1vla 1IgM wuInduy
UINLEY 1 918 Uagnuinsesiu Anti-Zika IgG gani
Anti-Zika IgM Faaonndesfiudoyanuideqiuie
LﬁausqmwmaaumsmmmL%ala%’a%mﬁlﬂu commer-
cial 5 4l Lagwui1 Anti-Zika IsM 499 EUROIMMUN
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= d‘ U QI 1 1 Gl 1 o o
LBaANMAINNBUUIUIUNINATWNAY 14 TU ey
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AUl LY IaI NN A UTEUN 2-12
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AUe9e 3 Menlasunstudunisinielidadn
Tun1sAnwnil dwa Dengue IgM uag 1sG cut off titer
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Abstract

unAnga

Humans and companion dogs have directly been in close contacts which may pose an important
risk of transmitting pathogens and infections. The domestic animals may contribute to antimicrobial
resistance problem because antimicrobial resistant bacteria and antimicrobial resistant genes were in-
creasingly found in pets. Thus, the aim of this study was to survey fecal carriage of antimicrobial resistant
bacteria in dogs resided in the central region of Thailand. The rectal swabs were taken from 100 appar-
ently healthy dogs (50 stray dogs and 50 household dogs) for bacterial cultures and antibiotic suscepti-
bility testing. The results revealed that an overall prevalence of extended-spectrum beta-lactamase (ES-
BL)-producing Enterobacteriaceae in dogs was 35%. ESBL-producing Enterobacteriaceae in fecal carriage
in the stray dog samples (62%) was significantly more than the household dog samples (8%), (p<0.001).
Methicillin-resistant Staphylococcus aureus was also isolated from a household dog. Escherichia coli
isolated from the household dogs tended to be more resistant to some antibiotics than those from the
stray dogs. These observations imply that the dogs resided in the central region of Thailand are also the

reservoir of antimicrobial resistant bacteria.

Keywords: Antimicrobial resistant bacteria, ESBL-producing Enterobacteriaceae, household dog,
stray dog, Thailand
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Background and Rationale

ntimicrobial resistance (AMR) problem is

considered as one of the most important
global health problems that caused high morbid-
ity, mortality, and economic loss. This global
health problem may lead to 10 million deaths in
humans with a loss of 3% of the world gross do-
mestic product (GDP) by the year 2050."” The
World Health Organization (WHO) has launched
global action plan on antimicrobial resistance
since 2015” and all member states agreed to
develop their own national action plans in line
with WHO global action plan within May 2017.
Estimation of AMR burden on human health in
Thailand revealed that there were 38,000 to
45,000 deaths due to AMR infections per year with
an annual economic loss of 0.6% of national
GDP®® Antimicrobial resistant bacteria with urgent
threat to humans in Thailand were extended-spec-
trum beta-lactamase (ESBL) producing Enterobac-
teriaceae, carbapenem-resistant Acinetobacter

species (spp.) and Pseudomonas aeruginosa, and
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carbapenem-resistant Enterobacteriaceae. Where-
as other AMR bacteria that seriously threaten Thai
people include multidrug-resistant Neisseria gon-
orrhoeae, multidrug-resistant Salmonella, Shigel-
la, Campylobacter spp., methicillin-resistant
Staphylococcus aureus (MRSA), multidrug-resistant
Streptococcus pneumoniae, vancomycin-resistant
Enterococci, and colistin-resistant gram-negative
bacteria. One of the key drivers of AMR is in-
appropriate overuse of antimicrobials in all sectors
including human health, animal health, agriculture,
and environment. An association of AMR and an-
timicrobial usage in humans and food animals is
a well-known phenomenon.”*” Some E. coli
isolates resistant to expanded-spectrum cephalo-
sporin were found to originate from food-produ-
cing animals.® Therefore, the strategy for preven-
tion and containment of AMR needs multi-
sectorial collaboration as ‘one health’ approach
to promote rational use of antimicrobial agents in
humans, animals, agriculture, and environment.

Antimicrobial resistant bacteria, especially ES-
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BL-producing gram-negative bacteria, were com-
monly isolated in foods and food animals in
Thailand.”'” The data on public health risk of
European countries revealed that AMR bacteria
originating from companion animals could be
transferred to humans and they might cause ad-
verse health effects. The relation between AMR
pathogens in companion animals and AMR infec-
tions in humans might be due the fact that they
were in close contact."**? The major AMR bac-
teria in companion animals with high prevalence
are MRSA, methicillin-resistant Staphylococcus
pseudintermedius, vancomycin-resistant Entero-
cocci, ESBL- or carbapenemase-producing Entero-
bacteriaceae, and gram-negative bacteria.”” Thus
the frequency of fecal carriage of antimicrobial
resistant bacteria in dogs resided in the provinces
located in the central region of Thailand is being
monitored. Focusing on the local epidemiology
of antimicrobial resistant bacteria in companion
animals, it is important to evaluate the magnitude
of the problem and the risk of transmission of
antimicrobial resistant bacteria from companion

animals to humans.

Methodology

The study protocol (No. MUVS-2015-61) re-
ceived an approval from the Faculty of Veterinary
Science-Animal Care and Use Committee (FVS-
ACUQ).

Characteristics of the dogs: By simple ran-
domization, one hundred apparently healthy dogs
from Bangkok (n=5), Nakhon Pathom (n=60), and

Nonthaburi (n=35) provinces in Thailand were
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included. The healthy household dog samples
(n=50) were randomly selected from household
dogs that attended annual vaccination service in
veterinary clinic or hospital. The ages of the house-
hold dogs were 5 months to 13 years (mean age
6.28 years). For the household dogs, 22 (44%) were
fermales and 30 (60%) were crossbreeds. Twenty
of them (40%) were Chihuahua (2; 4%), Maltese
(3; 6%), Pomeranian (1; 2%), Poodle (5; 10%), Shih
Tzu (6; 12%), and Thai-ridgeback (3; 6%). The stray
dogs (n=50) resided in temples and streets were
examined as healthy by veterinarians before the
samples were collected. The ages of the stray
dogs were 5 months to 10 years (mean age 3.84
years). For the stray dogs, 42 (84%) were females
and all of them were crossbreeds.

Sample collection from the dogs for bac-
terial culture: Rectal swab was performed in each
dog using a sterile swab. All rectal swab samples
were placed into Cary-Blair transport medium and
were sent to the laboratory of Division of Infectious
Diseases, Department of Medicine, Faculty of
Medicine Siriraj Hospital for bacterial isolation and
antibiotic susceptibility test.

Isolation of bacteria and antibiotic suscep-
tibility testing of bacteria: The rectal swab was
streaked on McConkey agar supplemented with
4 mg/l of ceftriaxone to detect gram-negative
bacteria that might be resistant to third generation
cephalosporin. The mannitol salt agar was used
to isolate S. aureus. Colonies of bacteria grown
on agar plates were identified by coagulase, cata-
lase, methylene red, Voges-proskauer oxidase, and

indole tests. Hemolysis pattern on blood agar was
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recorded. The acid production from glucose, lac-
tose and sucrose were determined by Triple
Sugar Iron Agar test. Antimicrobial susceptibility
tests and their interpretations of the isolated
bacteria were performed by disc diffusion method
according to CLSI guideline 2014"” or EUCAST
2016."" For the cut-off values of susceptibility of
some antibiotics against some bacteria that are
not available in CLSI and EUCAST, the inhibition
zone diameter values were recorded. The diam-
eter of inhibition zone of more than 11 mm for
colistin disc (10 ug) was interpreted according to
the National Committee for Clinical Laboratory
Standards 1981 guidelines as colistin susceptible."”
The isolated E. coli resistant to cefotaxime (inhi-
bition zone diameter <27 mm) and ceftriaxone
(inhibition zone diameter <25 mm) were isolated
to determine ESBL production by Modified Double
Disc Synergy Test (MDDST)."” Amoxicillin-clavula-
nate disc (20/10 ug) was centrally placed on
Mueller-Hinton agar plate. Cefotaxime, ceftriax-
one, cefpodoxime, and cefepime discs were radi-
ally placed 15-20 mm apart. The isolate that had
synergic inhibition zone of amoxicillin-clavulanate
and cephalosporin disc was considered ESBL-pro-

ducing Enterobacteriaceae. The E. coli (ATCC

25922) was used as a negative control.
Statistical analyses: The data were present-
ed as descriptive statistics. Chi-square statistics
was used to compare the rates of antibiotic sus-
ceptibility between the bacteria isolated from the
household dogs and the stray dogs. The p-value

of <0.05 was considered statistically significant.

Results

The percentages of isolated bacteria from all
dogs are shown in table 1. Enterobacteriaceae (E.
coli, Klebsiella pneumoniae, Enterobacter spp.,
Citrobacter freundii and Edwardsiella tarda) were
observed in 46% of the household dogs and 64%
of the stray dogs. E. coli was the most common
isolated bacteria in the household dogs (32%) and
the stray dogs (60%). P. aeruginosa was isolated
from 12% of the household dogs and the stray
dogs. Acinetobacter baumannii was isolated from
2% of the household dogs and 14% of the stray
dogs. S. aureus was isolated from 8% of the
household dogs and 4% of the stray dogs.

The overall prevalence of fecal carriage of
ESBL-producing Enterobacteriaceae in all dogs was
35% (n=35). The rates of fecal carriage of ESBL-pro-

ducing Enterobacteriaceae in the household dogs

Table 1 The number of isolated bacteria from household dogs (n=50) and stray dogs (n=50)

Percentage of isolated bacteria

Types of dog

Enterobacteriaceae

Household dogs 46
Stray dogs 64

P. aeruginosa A. baumannii S. aureus
12 2
12 14 4
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Table 2 Antibiotic susceptibility of the isolated Enterobacteriaceae
Percentage of susceptibility
Antibiotics E. coli K. pneumoniae Enterobacter spp.  C. freundii E. tarda Total
(n=54) (n=2) (n=2) (n=2) (n=1)

AMP 0 0 0 0
AMC 63 50 100 61
CRO 3 0 0 3
CAZ 46 50 100 100 100 a8
FOX 74 100 100 0 100 79
MEM 100 100 100 100 100 100
SXT 57 50 0 0 100 52
clp 22 0 0 0 0 20

List of abbreviations (Table 2-6): AMP, Ampicillin; AMC, Amoxicillin-clavulanate; CRO, Ceftriaxone; CAZ, Ceftazidime; FOX, Cefoxitin; MEM,
Meropenem; SXT, Trimethoprim-sulfamethoxazole; CIP, Ciprofloxacin; CT, colistin; LVX, Levofloxacin; TE, Tetracycline; E, Erythromycin;

DA, Clindamycin

and the stray dogs were 8% (n=4) and 62% (n=31),
respectively (p<0.001). Antibiotic susceptibility
profiles of the isolated Enterobacteriaceae from
all dogs are shown in Table 2. All isolates of En-
terobacteriaceae were resistant to ampicillin
whereas 61% of them were susceptible to amox-
icillin-clavulanate. Overall susceptibility of Entero-
bacteriaceae to ceftriaxone, ceftazidime, and
cefoxitin were 3%, 48%, and 79%, respectively.
Overall susceptibility of Enterobacteriaceae to
ciprofloxacin was 20% whereas 52% of the isolates
were susceptible to trimethoprim-sulfamethoxaz-
ole. All isolates of Enterobacteriaceae were sus-
ceptible to meropenem.

Comparison of antibiotic susceptibility pro-
files of E. coliisolated from the stray dogs and the
household dogs are shown in Table 3. E. coli
isolated from the household dogs tended to be

more resistant to some antibiotics than those from
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Table 3 Antibiotic susceptibility of £. coli isolated from
the stray dogs (n=36) and the household dogs

(n=18)
Antibiotics Percentage of susceptibility
Stray dogs Household dogs

AMP 0 0

AMC 86 17
CRO 0 11
CAZ 53 33
FOX 83 aq
MEM 100 100
SXT 61 a4
cIp 22 22

the stray dogs.

Antibiotic susceptibility profiles of isolated P.
aeruginosa and A. baumannii are shown in Table
4. All isolates of P. geruginosa were susceptible

to ceftazidime, colistin, and meropenem whereas
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Table 4 Antibiotic susceptibility of the isolated P. aeruginosa, A. baumannii and S. aureus

Percentage of susceptibility

Antibiotics P. aeruginosa
(n=12)

CAZ 100
MEM 100
ClP 92
CT 100
CRO N/A
SXT N/A
LVX N/A
TE N/A
E N/A
DA N/A

Note: N/A, not applicable

92% of them were susceptible to ciprofloxacin.
All isolates of A. baumannii were susceptible to
ceftazidime, ciprofloxacin, and meropenem,
whereas 25% and 75% of them were susceptible
to ceftriaxone and trimethoprim-sulfamethoxaz-
ole, respectively.

Antibiotic susceptibility profiles of isolated S.
aureus are shown in Table 4. One strain of S.
aureus isolated from a household dog was resis-
tant to cefoxitin and oxacillin indicating that such
isolate was MRSA. However, all isolates of S. au-
reus were susceptible to cotrimoxazole (trimetho-
prim-sulfamethoxazole), levofloxacin, erythromy-
cin, and clindamycin, whereas 67% of them were

susceptible to tetracycline.

Discussion

The prevalence of fecal carriage of ESBL-pro-

ducing Enterobacteriaceae in the dogs resided in
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A. baumannii S. aureus
(n=8) (n=6)
100 N/A
N/A N/A
100 N/A
100 N/A
25 N/A
75 100
N/A 100
N/A 67
N/A 100
N/A 100

the central region of Thailand was high when
compared with previous studies. The isolated
ESBL-producing E. coli had been detected in 6%
of fecal samples from 53 healthy dogs in Mexico"?,
15% of fecal samples from 151 healthy dogs in
Portuguese Republic’” and 18.5% of fecal samples
from 368 healthy dogs in France.”” Higher preva-
lence of ESBL-producing E. coli (45%) in fecal
samples from 20 healthy dogs was reported in the
Netherlands®’ whereas the prevalence of ES-
BL-producing E. coli in fecal samples from 209
dogs living in public gardens in Denmark (1.9%)
was much lower.””

The rate of fecal carriage of ESBL-producing
Enterobacteriaceae in the stray dogs (62%) was
significantly much higher than that in the house-
hold dogs (8%) in central areas. This finding is in
accordance with the previous study in Portugal.

Dogs from shelter/breeders were three-fold more
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likely to be ESBL-producing E. coli carriers more
than the dogs from private owners."”” The high
prevalence of ESBL-producing E. coli in stray dogs
(75%) from rural Angola was also reported.””

In Thailand, the rate of fecal carriage of ES-
BL-producing Enterobacteriaceae in the stray dogs
is comparable to the rate in healthy adult humans
in several areas."”*” This could be simply due to
the fact that the stray dogs ate the foods, espe-
cially raw foods, and drank water from public
sources contaminated with ESBL-producing En-
terobacteriaceae that were very common in Thai-
land.”' The reason for the household dogs
having much lower prevalence of these resistant
bacteria could be consumption of uncontaminat-
ed foods and water. However, some household
dogs were also colonized with ESBL-producing
Enterobacteriaceae in their guts. This observation
might be related to consumption of homemade

. 17,25,26
raw diet!"?%

and/or receiving inappropriate an-
timicrobial uses which were reported to be the
risk factors for fecal carriage of ESBL-producing
Enterobacteriaceae.”**® MRSA isolated from a
household dog and a higher prevalence of E. coli
resistant to several antibiotics, such as amoxicil-
lin-clavulanate, might be related to prior antimi-
crobial therapy. However, we did not have infor-
mation on prior antimicrobial therapy of these
household doss.

The observation on high prevalence of ES-
BL-producing Enterobacteriaceae from dog fecal
carriage in the central region of Thailand has
several implications. The dogs colonized with

ESBL-producing Enterobacteriaceae could develop
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the serious AMR infections that need therapy with
more active antibiotics against these resistant
bacteria.”*** ESBL-producing Enterobacteriaceae
in feces of dogs may be another potential reservoir
of antibiotic resistant bacteria and these antibiot-
ic resistant bacteria in dogs could be transmitted
to the owners or other related people.”**” There-
fore, the dog’s owner should avoid feeding the
dog with raw diet and providing the dog with
unnecessary antibiotics. More observations on
prevalence of antimicrobial resistant bacteria from
stray dog fecal carriage in other regions should be
further studied to determine an overall picture of

AMR potential reservoir in dogs in Thailand.
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Abstract The Surveillance of Antimicrobial Consumption in Plant: A Starting Point

11URATN (antimicrobials) Inetan1zaeneds
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Sunicha Chanvatik*, Angkana Sommanastaweechai*, Pohnratchada Mattrasongkram*, Woranan
Witthayapipopsakul*, Maitree Prommintara**, Pornpimon Athipunyakom**, Saenchai Kham-
lar**, Siriporn Donnua***, Walaiporn Patcharanarumol*, Viroj Tangcharoensathien*

*International Health Policy Program (IHPP), Ministry of Public Health, **Department of Agriculture,
Ministry of Agriculture and Cooperatives, ***Department of Plant Pathology, Faculty of Agriculture at
Kamphaeng Saen, Kasetsart University

Corresponding author: Sunicha Chanvatik, sunicha@ihpp.thaigov.net

This study has been conducted under the Thai Surveillance of Antimicrobial Consumption which
is an official partnership program between Department of Agriculture (DOA), Department of Livestock
Development (DLD), Department of Fishery (DOF), Food and Drug Administration (FDA), Department
of Medical Sciences (DMSC), International Health Policy Program (IHPP), Ministry of Public Health, and
Kasetsart University. The study aims to (1) review measures used to control antimicrobial use in plant
agriculture in developed countries including registration of antimicrobials for plants, list of approved
antimicrobials for plants, relevant authority agencies, regulations, and surveillance system for anti-
microbial use in plants, and (2) to explain the current situation in Thailand regarding the control of
antimicrobial use in plants. The results of this study can contribute to the development of effective
surveillance system for antimicrobial consumption in plants and all living things.

In the United States, the U.S. Environmental Protection Agency (U.S.EPA) has approved three
antimicrobials for using in plants, namely streptomycin, oxytetracycline, and kasugamycin. In add-
ition, there is the national program under the United States Department of Agriculture (USDA) that
takes part in the surveillance of antimicrobial use in plants. In Thailand, antimicrobials are used to
control plant diseases caused by bacterial infection, for example, Greening or Huanglongbing disease
in mandarins. Since there is no antimicrobial registered for plant agriculture, farmers then used the
antimicrobials registered for human use on plant. So far, the attempt to control and monitor anti-
microbial consumption in Thailand is limited to certain some antimicrobials for human use. There is
neither surveillance system for antimicrobial use in plants nor development plan to increase capacity of
relevant personnel and laboratories in order to detect residual antimicrobials and antimicrobial
resistant bacteria contaminated in the environment. Hence, the development of the surveillance
system for antimicrobial use in plants and capacity building for personnel and laboratories are the
important areas for further studies in order to control environmental contamination from antimicro-
bials.

Keywords: Greening disease, Huanglongbing disease, antimicrobial use in plant, surveillance

of antimicrobial consumption
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Surveillance of Antimicrobial Consumption in Thailand: A Foundation for Controlling Anti-
microbial Resistance

Development on Surveillance of Antimicrobial Consumption (SAC) in Human and Animal
Project Researcher Team'

Corresponding author: Sunicha Chanvatik, sunicha@ihpp.thaigov.net

International Health Policy Program (IHPP), Ministry of Public Health, Thailand

Antimicrobial resistance (AMR) is one of the most serious health threats worldwide and it has
become more intense to day-to-day concerns. Excessive and inappropriate uses of antimicrobial are
main drivers of the emergence of resistant bacterial strains. To optimize use of antimicrobial agents in
human and animal, as recommended by the Global Action Plan on AMR, countries need to develop
and sustain the system which monitors antimicrobial consumption in human and animal and dissem-
inate for policy decision. Hence, national surveillance of antimicrobial consumption is an important
tool to provide these useful evidences to policy makers and relevant AMR agencies on antimicrobial
consumption in humans and animals and its distribution at the national level.

The objective of this paper is to review surveillance systems of antimicrobial consumption in
European countries and to explore the possibility of establishment of the Thai Surveillance of Anti-
microbial Consumption (Thai-SAC) in humans and animals. Developed countries, including European
countries have institutionalized capacities to sustain SAC system and ensure policy uses. In Thailand,
with the application of experiences and guidelines from the European SAC and European Surveil-
lance of Veterinary Antimicrobial Consumption, the national SAC covering human and animal sector
consumptions are in development process by the Thai working group consisting of multi-sectoral,
multi-disciplinary researchers and key stakeholders particularly the Thai Food and Drug Administra-
tion. In human sector, the current estimate of human medicine consumption including antibiotics in
monetary value does not provide data on the volume of consumption hence unable to monitor the
use of antibiotics and benchmark with other countries in particular European countries. The challenges
for Thai-SAC include law and enforcement on antimicrobial regulation, and the relevant database of
antimicrobial consumption in human and animal populations in Thailand.

Keywords: Thai surveillance of antimicrobial consumption, Thai-SAC, antimicrobial resistance,
antimicrobial consumption
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Tinszanusiunmnaguamvedian (Global Health
Security Agenda: GHSA)
dndluseiudssinaiiy NIENTIEAIGITUAVI I

yarmsuilaaeluseausaguan Tun.e. 2553
uuNANNGNET ATC SeAu 1

JUi 1 yarnsuslaeenluszAusiagnaalu we. 2553 fuunmunguen ATC seau 1

mmammwaww (antimicrobial resistance) AgA1IUaI70YEIIAUNTE (WU UUATISY 1253 Uazs)) Zummm/mUfmmaaaiaﬁﬂmwaﬂmnum
Augatn Wl/ﬂ?71/L°Zfl/‘1/ZJLWENWaZZJf775£ZI7WS@EJUENW@ZUH’ZUWUSLWU?/’)ZJ wiamna7mwmwuﬁz~ﬁumsﬁmnuuassanmZmanmsauw Mshaen
ARATN Ve fz75&)ammuaawwwamfauUﬁmssm/wan fmUzm7mnmmwmamﬂamnwmuym“mﬁ@sn75mmsn7mamm7uamfw1js welne

W.A. 2560-2564 WZ&]?U?’]’]SQ‘Z;&I&?%?’II’ZF]{ZJ 5;5.1/1497541/8?1‘174 17 w183 2559




\)

e

RUUT 4 GAIAN-594IIAN 2560

)

21SANSIVEUS:UUAISISIUTY

%

)

AUMNEBIUNMALFINIWNUENSAERSNI5TANIINTS
RoeduadnUsEndlng e, 2560-2564 Tnemniz
SpuusilviarudiureuidieTuil 17 dvnau wa. 2559
iiaidunseunisiauswiulunisananuiduae
warannsgaydonaasysiannuuaiFeiosidu
9w Tnadgnsmansvionmn 6 du etilugnis
ussaihmneaun 5 feneluszeznan 5 9
ynefiddnie mslduiugadnluiywduaydaian
as¥esaz 20 uay 30 mudU Feilnnaieadeaty
gMSANERTT 2 NIAIUANAIITENBBFILgATWlY
ATV TEINA UazgNsansT 4 nslasiuuas
AIUALTERDY kAU URLAnIsIF B L
atwegnanzaulunAnnnunsuardnfides

wsiinshoedugadnasidulsingnnsali
Anduldnusssd winsldedugadnesisll
winza liazdumsldunnifuanudndu nsld
Tnglsifidausdt Wutladofiddnlunianszdulifnms
Roendugadwisidu wadanunisalinnsldendiu
gatnvesUssmalneiduiuninadueg1eds an
JayayaAIn1IHaaLazdniIevesUsTnalng wud
nsuslneenaiide (anti-infective drug) Syaand
dusunilaveatszina Tu wa. 2553 Taeilyargedis
26,642 druumAnduiesay 18.18 v0syar1e1vn
yilo (SranguEn) "

AW ANYDYLS:UUANNIUNISUSINALTAU
Yatw

TuUssimaiiianug msdieeiugainizdes
Tiunmedufdadnewindu (prescription only medi-
cine) LazdITUUAAAINNITNTZANWYINIUTZUY
ansauwma Tuvasiivsemamdmimundnilveg s
Usenelng Ussrnuannsntosndugainaindu
eelilaglideserdeludeeranunmg Sndtalald
SEUURNAUNIINTEEEIFUgaTNTY Y fuLy e

596

ity ViR anszneresedugadnlgrndy
Urdniuarnisuseas Tugiinieglsy uiavUssmed]
szuumMsinmumsusinagiulatinluseaulsena
YoenuLes warinsevietidseianisuslangisiiu
9a3N9inAglsy (European Surveillance of Anti-
microbial Consumption Network: ESAC-Net) Faus
Yw.a. 2500° iledinesitonanisuilanendugadn
lunmsinvegiinia Useneulusmigusemaaundn
vosamnngliuazUsenalunasugiaglsy (Euro-
pean Economic Area countries) 371uu 30 Ussine
finsasvieudoyadounduludusazyszmea [Wundn
srudasyinddmiunmsimunuazduiadeunleus
fheghaty nsdlAnwvesUszmanTaAaLarUszIne
siseiuaus il
ASuraUszaudgmnsiiuturesdewuaiise
Aoiugatnlusywe Inefinuaenadoatuuiu
n1sUslnAg1AuRatn ndeyalu w.a. 2543 seyi
NFaaaiisnsnisuilanedugadnlunyudgedian
SoiSsuiiisuiulszmedug Tupiimadeaiu® de
Favseiilvisguradiamadeasudludgmiiionn
n1sldeiuaTneg19aseds lnedidmnglvianas
Jovay 25 meluszeian 5 U (W.e. 2545-2550) usi
anunsaUszauradsuAulmunefeannsldensi
9adwaslé¥osar 26.5 Tl w.a. 25507 Tuvaed
sesHAUALINTINTUS LA AT luNywday
Tunasiiigailefisufuussmadug® uiteyad
W.A. 2550 NaUNUIHINTINTUSInAIA LTy
mauadngeitanvesngulssmelugfinied el
NIENIIAITITUFUA 095U LBAUNTENTINNYAT
Avuadwsneannisldedugadnluniadeadniag
Joway 20 nelu 1 U (w.a. 2553) wazanasiosas 50
aelu 3 T (na. 2556) deuszauarmdnsalunis
anfiunisunnindwaneuiy Ingaiunsaannis
Uslnpedugatnlumalednilatelosas 56 melu




\)

e

RUUT 4 GAIAN-594IIAN 2560

)

21SANSIVEUS:UUAISISIUTY

%

)

W.A. 25557

unANil dngUszasdivenuniudayaiednu
sruuhseTinsuslnreimugatnlusisUseneg uag
nszvienudululdlunsdasisszuufnmunislde
4 IS
snugaTnluusewmalng

IUDK

s:uufinnlunisusinaardulagwliudiv
Uszinfr

a ) v IS 3
srUUAanIun1sUslaAgfugatinluuyed
asAn1seudelanuugmdnnisveInIsinn
n13uslaAgdugadndtaunsaldlaiateyanis
U3lnAe (consumption data) kagdayanislden (use
data)"” Tngdlanuumnsaiunadl

Fayan13uilaaen Wudoyasiusinainumas
v ! r.:l' Y (Y a
Jayanneg tiveldiduiiunuy (proxy) lunsuseiliu
Usunaunsliderdmugadnlunmsivveslsema lu

Ny vy v N vo Y o v

nsalldanansalideyavesiiienlasuels wu deya
NSUBINENGN FUN Fu1eds visenvienud
WNgtaaiunsUsEAUaUN N

v ¥ <) £ v Y

doayanislden WuteyaluszaugUeg anse
Iuunne 818 wazdoulden viluegfiuuratoya
e Inge1adiesienenlesiuaimgnistisnazia
nIdadeleme

a

w38t TInsUsnAeIduatnginia

Y
=) <

glsU dnssiusindeyanisusianedugadndu 3
seau laun Yoyan1suslanenseduyuvy Teyants
Uslnmegseiuanuneua iazdeyanisuslnaensiy
Faaoesedu (anusoduunls) deyaitlédu wnan
Toyan13innnsUseiugunIn (reimbursement
data) wazdoyan1sviesn lnedifiuiainnsensie

8151508y Mihgnuiidesiunsuseiuguamn
LWASDVIYEDIUNYIUIE USENLBNTU LazUSENTLNL

597

fumsAfenanisnann wansfanaed 1

wananszuunIsiiseidluseduginiangn
wiazUszmenfiszuuihss Tweanues Wy wesng
ISumsiaundeyanisuslnaidugadnlud w.e.
2545 Taglidayaa1nseaun1svIge1vesUseney
13 @vedarumanguangligusenaunisseauns
WMPUEIMNBNUAITITUEVV0I3Y) Tauiutayans
Haineen danluaautu misnuiide Swedish In-
stitute for Infectious Disease Control (SMI) 53uAU
Swedish Strategic Programme Against Antibiotic
Resistance (Strama) l¢dpshsiesudsyaUfisideya
nsuslnAginugadn wWisuiguluusiast Inevoya
flfunangrudeyavesnsdsisenlasindunsain
$rumneevhssma vonand Sslddinsimunssuy
Anmumsnosiugalniuiuszriagusfudng
(SWEDRES-SVARM) austl) w.a1. 25447 314 ngviaine
yossansuszmalddaliodugadndueiidedi
wrmedugialden

1wl w.a. 2560 sanseundelanlausgniavayd
g WEnatuT 20 (the 20" WHO Model List of Es-
sential Medicines) %ﬂﬁmﬁﬂ%ﬂiﬁﬁiﬁﬁ’mé’ﬂﬁqﬂ 2
¥ doTomdndanarjutiunisdnidensionisei
dudu wazunzaulunistesiutazunlatgm
avanm ludyTemdnatiuil 20 fimsaifiusenisen 30
10713 Tusruudil 10 semsfidusnsnideuuadide
(antibacterial agents) wonainil §ldviin1sdnndguen
snifeuuafideanidu 3 ndu Ussneusendueniiin
fale (access group), ﬂEjiJEJ’]ﬁGTQQLE]’]iziJQ (watch
group) LLazﬂEjiJEnﬁm’JuvL”i (reserve group) Wag
atuayunIsdwasuwInINIsidedIugatnegis
winzausaly™?

lunsimsgidayanisuslaagidiugadnly
sywdiiy asdmsoutelanldimunszuunssiuun
guaznein (Suni1 ATC/DDD methodology tTu




e

215a1S39US:UUASISUTY RUUT 4 ganms-51491AN 2560

(<)
X)

#1599 1 uwviasdeyaildlumsfianunisuilnrerjiuelulssmaauninvesanainglsuaziwaiasugiaglsl

dayanisidinainnisussiuguam dayanisvieen
Uszme toya Jouasziu Jayasiu Jaya Joyasza: layasau
STAUYNTY  E0UNEIUTA FTAUYNTY  E0TUNEIUNA

1. 99dLM3Y X

2. waibey X X

3. Yaunise X X

4. lasiey X X
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9. Wuuaua X X

10. WS X X

11. wosdu X

12. N3% X X

13. g3 X
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15. lasuaun X X
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19. anuasdsn X X
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gviavun 14 ngu el

A MN9LAUDIMITHAZILLVNUBATY (alimentary
tract and metabolism)

B donlazeienzasnaden (blood and blood
forming organs)

C szuurtasnaeniila (cardiovascular sys-
tem)

D #21tls (dermatologicals)

G szuvduiug madulaaizuazaasluuwmne
(genito-urinary system and sex hormones)

H 1905 luurdndntarsulseniu lusiu
gosluumAwazBuaY (systemic hormonal
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) dunsinderiindauariulsenu (an-
ti-infectives for systemic use)

L ansiuneiuazansuiussuugfiquiu an-
tineoplastic and immunomodulating
agents)

M szuundaiiiouasiasansyan (musculo-skel-
etal system)

N szuuUszam (nervous system)
BIAUUTEAR E2iuuas Lazanshaunas (anti-
parasitic products, insecticides and repel-
lents)

R szuumaiumela (respiratory system)

S oJuTuAuIan (sensory organs)

v guf] (various)
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velindnvossmiuluginefidudlng

ansn1sAuINUTINUNIsUSIaned1uaTnly
Uy

Ysuaunsldendugadn
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A1 DDD x 91WuUsEa1ns X 365 (F1)
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99ANNSLIATEUINERTIZNI19UTEINA (World
Organization for Animal Health; OIE) loUsznade
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Symideroslluenanstorwndesguamdiun
(Terrestrial Animal Health Code) LLazfj“UmWﬁmfﬁﬂ
(Aquatic Animal Health Code) LS uuuamaun
Uszineaudnlun s lUfus Tneusznimnanan
MuuAlAUTEINARLTNAAUIN1TRAA LU AlLaY
susuunsuslanedugadnludad suainun
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(OIE List of Antimicrobial Agents of Veterinary
Importance) AaBAIUNNBUTURUTEAUIUTEAUIA
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fiunn eernslsaszundniseninassme
neldanusmielainifszninsesnniseundelan
DIANITOIMTLAZN N TWINANUTZV VIR LAZDIANTT
lsAszuIndnisenansUseina (WHO/FAO/OIE tripar-
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3N (OIE annual report on the use of antimicrobi-
al agents in animals) gniNgUNIBONUNGUTEINA
andnludiouunsam w.e. 2560 Inedeyaildudu
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vasungedumazungeUan ludagtuedlugis
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pean Medicines Agencies (EMA) laaifiunisinyi
Jayan1sisrTansuslangiugatinludn (Euro-
pean Surveillance of Veterinary Antimicrobial
Consumption: ESVAQ)'™ Lilesausaudeyanisuie
g1ugaTndlifudndlulssmaaunuesanam
glstuaziuniasugnaglsy 91uiu 26 Usena lag
AseuAguioray 95 vasruudnifianiduems
Faunvesadnuosannmeglsluasmiasugiaglsy
lneunazUseineaagdadoyasneaun1TuIeeIung
EMA Sedayaiiléinanuinsnuiitiuguasn (e
Wagdid) 91NT1BNUNTUIBEIVBIUTENYT S1UUEE
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WeT seuvduiuguasmaiulaanis uaseiu
Usan wilisiufaedugadnildiuiands (ATCvet
group QD) waraderSuAuIan (ATCvet group QS)
UizLﬂnﬂmuimgﬁwwumiﬁ@’ﬁﬁmuﬁm%ﬁmﬁw
seuLuUTaRy Silles 4 Usemna loun WSama S
wsesuaus warau Advualinisimeeady
wuvainsle

BT eiteyanisuslareiugatinludnd
aglifsyuu ATCVet code Tumsdnnguenniuansiadl
floongrdrestazened ve3sne WuieIuei
Tilunywd Tnedl special ATC codes LaneFURUUL
fldfdmsudnivintuy wu ednugatnuuuaondug
Ul

Tumsruaiiaeiiduiunuuinunsuilon
gugatnludnivesusznalag du Tasinisdiana
n1sustangdugatnludniuvseglsy (ESVAQ) e
Mvualildgnsnisauiife Ysuinediugaiinly
dnivihfudsinuasoengrdvesndusiag (active
ingredient: Al) el MPEUTTIINTERT (WHunTT
2) Gesnamnimindniase wagdhaiedndndils
%’Ume’w’mqa%wmaamqmmilﬁm (population cor-
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unguazing (Wlseen) 20 20

UnelaIn 75 20

1 400 -

N3EHE 1.4 -

fian: European Surveillance of Veterinary Antimicrobial Consumption (ESVAC): Web Based Sales Data and Animal Population

Data Collection Protocol (version 2)
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Scoping Review for Understanding Tuberculosis Situation in Migrant Labors in Thailand
Nawaphan Metchanun*
nmetchanun@uni-bonn.de

*Center for Development Research, University of Bonn, Germany

The scoping review found no published research in the past decade that was focused on tuber-
culosis surveillance in migrant labors in Thailand. The review data comparing the number of tubercu-
losis patients in Thailand from three sources: the World Health Organization and two of the Ministry of
Public Health - the Permanent Secretary Office’s Information and Communication Technology Center
and the Department of Disease Control’s Bureau of Tuberculosis; indicated large disparities in terms
of both the number of migrant labors and the number of migrant labor tuberculosis cases in Thailand.
The chest X-ray screening for tuberculosis in migrant labors used by the Department of Employment
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of Thailand was in accordance with the tuberculosis screening guidelines of most Western and Asian
countries such as Singapore and Taiwan. The difference of tuberculosis screening processes was that
Western nations usually required pre-arrival screening from the country of origin of immigrants. Mean-
while, migrant labors entered Thailand’s territory before any tuberculosis screening had been done.
The screening was then done after labor registration which might hinder the tuberculosis screening
process in the country. Singapore and Taiwan implemented time limits as to when the tuberculo-
sis screening would have to take place for migrant workers after arrival. The other countries also
screened to identify latent tuberculosis in vulnerable and high-risk groups. Major barriers of tubercu-
losis monitoring in migrant labors in Thailand were the frequent relocating of labors and changes of
employment that made it difficult for the authorities to screen, monitor and treat tuberculosis in this
population as well as impeded the tuberculosis control efforts of public health agencies. The search
and review of information identified opportunities for improving tuberculosis management by enhanc-
ing the efficiency of the tuberculosis surveillance in migrant labors in terms of coverage and quality

of health data.

Keywords: tuberculosis, migrants, screening
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data analysis software; QSR International Pty Ltd. Version 11, 2017)
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A15797 1 Summary of included studies (focused on statistical aspect of migrants)

Statistics of Migrants

Author Type of Research  Study Location Conclusion

Mentioned

Hemhongsa, Patjuban;  Cross-sectional Tak Province, In Thailand, TB, HIV-as- e More than two million

Tasaneeyapan, Thailand sociated TB and MDR persons without Thai citizenship
Theerawit; TB in migrants from (3% of the population)
Swaddiwudhipong, Myanmar are important currently live in Thailand.)
Witaya et al. (2008) public health problems; e Most migrants and refugees
they need to be resolved come from Myanmar, with
in both countries. the highest concentration
living in Thai provinces that
border Myanmar.
Suwanvanichkij, Case study Shan State, Ongoing failure to address e Y of non-Thais with TB were
Voravit (2008) Burma; Chiang the root political causes cured in Chiang Rai province,
Rai province and  of migration and poor home to thousands of Shans.
Mae Hong Son health in eastern Burma, e Mae Hong Son province,
province, coupled with the many bordering Shan State and
Thailand barriers to accessing home to tens of thousands
health programs in of undocumented individuals,
Thailand by spends over 40 million baht
undocumented migrants, per year on charity care.
particularly the Shan,
virtually guarantees
Thailand’s inability to
sustainably control
many infectious disease
entities, especially along
her borders with Burma.
Ditton, Mary J; Case study Sangkhlaburi The health of the migrant @ Two to four million migrants
Lehane, Leigh district, populations was from Burma have fled to
(2009) Kanchanaburi compromised by poverty, Thailand in the past three
province, social exclusion, and decades.
Thailand under- or unemployment. e Thailand relies on about 1.4

612

Stakeholders in discussion
groups concurred with
the authors that
tuberculosis detection

and treatment and food

million migrants annually

to work in fishing, agriculture,

food processing, and

construction.
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#15797 1 (#1@) Summary of included studies (focused on statistical aspect of migrants)

Author

Type of Research

Study Location

Conclusion

production activities
were important issues to
address in developing
projects to improve

migrant health.

Statistics of Migrants

Mentioned

Minetti, A; Camelique,
O; Hsa Thaw, K et al.
(2010)

Retrospective review Tak province,

of routine records

Thailand

Treatment outcomes
depend on the
programme’s capacity
to respond to specific
patients’ constraints.
High-risk groups, such
as migrant populations,
need a patient-centred
approach, and specific,
innovative strategies
have to be developed
based on the needs of
the most vulnerable
and marginalized

populations.

Estimated refugee population
in Tak province increased
from 10,000 in 1984 to
80,000 in 2004.

Khortwong, Pornsak;

Kaewkungwal, Jaranit

Quasi-intervention

Samutsakorn

province and

The tuberculosis

treatment and care

(2013) Samutprakam program, and the
province, associated health
Thailand education interventions
enabled migrants to
complete the treatment
regimen and achieve
treatment success.
Ngamvithayapong- Experimental Chiang Rai The success of TB Of the 1.2 million people in
Yanai, Jintana; province, treatment was Chiang Rai, about 18,460
Luangjina, Sarmwai; Thailand significantly higher and people are living with HIV;

Nedsuwan, Supalert
et al. (2013)

613

lower death rates were

observed for patients

the TB notification was 153
per 100 000 (23% TB with
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A15797 1 (ma) Summary of included studies (focused on statistical aspect of migrants)

Author Type of Research

Study Location

Conclusion

receiving financial

support. However,
financial assistance alone
did not improve treatment
outcomes for migrant

patients.

Statistics of Migrants

Mentioned

HIV coinfection) (2011).

Wongkongdech, Cross-sectional
Ranee; Srisaenpang,
Sompong;

Tungsawat, Sasithorn

Mueang district,

Samut Sakhon
province,
Thailand

Further studies
are needed to develop
a TB control program

and communicable

Most transnational migrant
workers in Thailand are from
Myanmar, a country with a

high tuberculosis prevalence.

(2015) disease surveillance

among migrant

communities, in

Thailand.
Kaji, Aiko; Thi, Qualitative Tak Province, Addressing the e 40% of TB incidences were
Sein Sein; Smith, (in-depth Thailand and insufficient coordination in south-eastern Asia (2013).

Terrence et al. interviews with Myawaddy and collaboration by ® 82% of 1.3 million
(2015) health policy District, strengthening international migrants who
makers and Kayin State, bi-national collaborative held work permits in
health care Myanmar. mechanisms among Thailand were from
providers) health care Myanmar (2009).
organizations is an
essential step in
reducing the burden
of disease.
Tschirhart, Naomi; Qualitative Tak province, Migrant’s need for travel Majority of TB patients were

Sein, Tabitha;
Nosten, Francois
et al. (2016)

Thailand

614

points to larger difficulties

associated with healthcare

access in the border region.

Long distant travel with
an infectious disease
indicates that local
healthcare is not available

or affordable.

in Mae Sot district and most
of whom were non-Thais
(65% of TB patients..)
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Tuuszmalngagil 160,000 (110,000-220,000) 57
w318l 240,000 (190,000-310,000) 518 Fapwo
i 100,000 (87,000-120,000) 57 Aa128¢Ef# 31,000
(20,000-44,000) 57¢ %ama%uﬁamamuﬁmﬂu‘la@
asaumaLan1sdeans drdnauldanseniig
ansnsaludierduiy fnsnudunudtis ol
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Thailand Myanmar

2000 2005 2010 2015

TB incidence rates are shown in green and incidence rates of HIV-positive TB are shown in red. Shaded areas represent uncertainty
intervals. The black lines show notifications of new and relapsed cases for comparison with estimates of the total incidence rate.

(7307 AUUAT9In WHO Global Tuberculosis Report 2016

§U17li3 Trends in estimated TB incidence for Thailand, Myanmar and Cambodia (among the 30 high TB burden coun-

tries, 2000-2015)

ﬂ757\117l"3 Best estimates of TB incidence in 2015 (Thai-
land, Myanmar, Cambodia, Lao PDR)

Country TB Incidence Rate (best estimate)
Thailand 172,000
Myanmar 365,000
Cambodia 380,000
Lao PDR 182,000

(77407: AAUUAT9IN WHO Global Tuberculosis Report 2016™)

gt ialsalaiiies 3,730 918 (Ussanasosas
2 vesiuaugtheinenulagesdniseuislan) 910
JoyaveInguLNuulazysiiiy ddndalse nsu
aruAslsn 318Ul Talsatunsdeululifieaty
17U 30,740 518 (Lquqﬁﬁ 2) 1 JunsnenaLites
1,397 57?2

INNTAVAUNUI M naueadagUieinlsn
veshsnululszmelnevosifeados wu dwin
faulsa nsuauaulse tu 1019819899 1890
anunsalinlsavesesdniseunsizlan (Global TB
Report) G?quﬁagaﬁmdnlﬁmmﬂmie‘hi’msgﬂ (repeat
surveys) fidnvhiuynaud daunisfuioyadiae
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fulsanglutseimatu nsziilaglidrdniy
amssuguiminsenudissuuudssandunis
Antiueudulsa (Thailand Web-based TB Report
Feedback System) vasdinialsa nsumluaulsn
NIENTETIINGY Y0 3 Heu Seludmisslitaioy
TusaziBeaieniunrunseungu Auviuaioway
Arugniaswestoya uenant nsenTNAITRIgY
Ingladnfiunisdaiuuaznisdseendeyaidugiu
ToYaTIYYARAIINMIYUINTAUFUAINNNTEHUBN
s Tugduvulaseadne 43 wity Geludauudly 19
(surveillance) finsdaiudeyadiheselsaiidoud
sefafnfuuinig leRamungueinisuioninisi
#99H19239 (syndromic surveillance) d1usulsn
fnslanarlsrainmsUsznoueTniarauandon i
wuirdeyasianfefuiaulsaiitiaueiianuunn
srefulunsarurasdoya 1nevoyaueinTensi
a1971500gUsEyd UsemalvedigUleialsaselnd
agUseunas 120,000 51 Qﬂaafm‘lmﬁammmﬂm
aeiiuszana 2,200 58 Tuswaudihelmdddnfonns
$n®15717 70,000 578 (Usznausegay 59) Laza1ndn
SalilailiunseumssnuBnuszana 50,000 11
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wWisuisusuuglasinlsaludssndlned 2557 (378)

180,000
160,000
140,000
120,000
100,000

80,000

60,000

40,000 30,740
20,000 -
0
nsuAUANLsA

160,000

3,730

ICT WHO

Urundi 2 WReudieuiugtie Tadsaludssmalned 2557 3nsenuresesinisewndelan (WHO) Audmalulagansaume

wazn13deans (ICT) ddnudansensisansisug wazdinialsa nsualuaulsn NseNTINEsITUaY

fifUaeialsaniduausd1adauszuin 2,000 518
G]'EJTJ(31—35)

IUINLNISYNNISITUlSAUNAUISVLL UG

mﬂmiiwimﬁaga%a Mekong Migration
Network wag Asian Migrant Centre (AMC) Tut w.a.
2548 Wy dniisaulazesansdaseluszauUszne

a A o a [ <@ | A al v %
wazilnafivinnufgIiuUsEauaneg Mingiveiu
Aonenluunuguusiinles (Aseunguituiinianauld
Yos3u w1 vy an Aunw uwardeauw) Wudwou

63 dusulszwmalnetu nsensag

94 123 83AnS
ans1nsgu Wilaednindalse nsumuaulsadumiog
umdnANusuLasAL UM ISR
NuAUANTULsALINF TngurugnsaansTulse
gFuTAaEn 1A 2560-2564 dnanfsguassed
wunmsnumusuuialsawimniaded 5 e
w.a. 2556 Fadidunslaegidevgmataviain
sAnsszminsUszmaluduiiietostuusanudy
vl dodl
“gUassalunisitiinisguasnyrinlsnves
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Usg N TusaINdInyId 1AnvInnIsiiasnimlunis
heiiagorry uaznisusnaverinvesyszrmuly
pilnirendeu (ASEAN) 71elauUsevinuasygne
9UFEU (ASEAN Economic Community: AEC) Fadlna
aRvldidedui 31 suaeu w.a. 2558 vialsiluualia
FozdimsiiuFaudsynnstmmnaandssmaiou
Twiidsnsiheseinlsaganinsymalng”
WHUEVSAENS §9nanBndn ussudumAdu
Usernsnguissngulvafiaslulsni Fsaadngiae
Aduussuirundaglddunsidedusiuiu 7,200
sested anelu we. 2564 Sesruauiimaliilamis
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