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CHAPTER |

INTRODUCTION

Avian Influenza (Al) is caused by influenza A virus. This virus is an enveloped and
single-stranded RNA virus belonged to the family Orthomyxoviridae. Avian influenza
viruses can be classified into a number of subtypes based on sequence similarity of
Hemagglutinin (HA) and Neuraminidase (NA), dwo major surface proteins on the
envelope. There are 16 HA (H1-H16) and S NA"(N1-N9) subtypes. The possible
combination of HA and NA"are.144 subtypes. Further classifications of Al virus are
pathotypes based on their ability te cause cljisease in chickens. There are low pathogenic
avian influenza (LPAI) and highly path_ogefnic;._ avian influenza (HPAI). LPAI causes mild
diseases in some bird specigs with no- not::eeable clinical signs. However, HPAI cause
serious clinical signs on chickens witﬁ figh r?qor?tality rate (nearly 100% within 48 hrs) and
rapid spreading. Subtypes H5 and'H?f' are nd_';t-idfjea as a highly pathogenic avian influenza
by the World Organization for Ani__n_la!l'_”HeaIth (‘(erE)“ HPAI H5N1 virus is highly contagious

illletil” 4

and causes disease in several species of bircgwud birds, food producing birds such as

gl

chicken, duck, turkey, quail, guinea fowl as well as domestic/imammals, feline, canine and

human (Amonsin et aI;,fZOOB; Rimmelzwaan et al., 2006; Soagserm et al., 2006a; Abdel-
Ghafar et al., 2008). Wild waterfowls especially ducks are natural reservoirs and important
sources of influenza A virlsfinfection to domiestic birds and poultry (Easterday et al.,

1997).

In“Southern China, HPAI H5N 1. virus emerged-in the mid of #990s (Li et al., 2004),
and the first large-scale epidemic took place in the winter of 2003 in East and Southeast
Asia (Alexander, 2007). Up to date there have been more than 6,500 HPAI H5N1
outbreaks reports from 63 countries and human cases from 15 countries (WHO, 2010).
HPAI H5N1 had serious impact on poultry production in Southeast Asia during the last ten
years (Henning et al., 2009a). The affected countries face with human death as well as

poultry death and culled to reduce the spread of diseases. In addition, local and



international trades ban on poultry and poultry products. Moreover, poultry production
structures, density of wet markets, local trade patterns, control and preventive efforts are
believed to influence the virus dissemination (Tiensin et al., 2009). The introduction of Al
virus to poultry farms mainly occur by direct or indirect contact with infected birds and
resulting from the movement of wild birds, live poultry, people, vehicles, equipments or
contaminated materials (Stegeman et al., 2004; Capua and Marangon, 2006). The
movement of animals also played a key role'in disease transmission (Stegeman et al.,
2004: Boender et al., 2007).

In Southeast Asia, pouliry'and people may be in a close contact and infect with Al
virus through a complex chainsactivities: of socioeconomic situation concerned with
raising, buying and selling aetivities of poultry'and poultry. products (McLeod et al., 2009).
The control of HPAI outbreaks in poultry hgs been attempted as a regional and global
priority. Hong Kong and Thailand has been;’-_reported to be successful in the control of
HPAI outbreaks by culling of birds bn-infecte;j:;pfemises and intensive surveillance (Sims
et al., 2003; Tiensin et al., 2005):However, mthea case of some countries in Southeast

Asia including Myanmar where_there/is a hig:l;_-sdgn‘sity of ducks, backyard poultry and

small poultry enterprises, many difficulties in controlling of disease are still challenging.

Myanmar had béén a country free from HPAI untit“early 2006. The first report of
HPAI outbreaks joccurred jin~kebruary; 2006:There mwere, four ,epidemic waves of HPAI
outbreaks in Myanmar during 2006't02010. More than 816,000 bird deaths (mortality and
culling) and a.non-fatal human case.were recorded.from these four.waves. The source of
virus was assumed to be from the migratory birds‘or*water fowls 'or<from=the cross-border
trade of poultry (Mon et al., 2008b). Myanmar is considered as a country with high risk for
HPAI spread because of backyard poultry production system and sharing border with
several countries in South and Southeast Asian region while control measures against the
cross-border trade contact are still weak. The impacts of this disease could be a great
burden to the national economy relying on the agricultural enterprises and backyard

livestock husbandry system.



Ayeyarwaddy delta region is the main agricultural and rice growing area of the
country located in Southern West of Myanmar. This region has high density of duck and
backyard chicken populations with low biosecurity (Mon et al., 2008a). According to the
report of Myanmar Eco Tourism, Meinmahla Kyun wetland is located in this region with 34
bird species observed. These bird species and ducks use the paddy field as a feeding
ground to graze around (Mon et al., 2008a). There have been reported that the paddy
field is a place of association between HRPAI H3N1 virus and free grazing ducks, and a
critical factor for the persistence and spread’ of HPAlvirus (Gilbert et al., 2006). Most of
poultry and poultry producis+frem-this region-are-being distributed not only within the
region but also to other States.and.Divisions: There have been reported that movement of
live birds, contaminated tramsport vehicleé_ and materials increase the chance of HPAI
spread to poultry (Thomas et‘al 4 2005; Kung et al., 2007; Biswas et al., 2008). Therefore,
it is essential to conduet thesrisk factorg stLT.!dy,,?.in duck farms in Phyarpon township and
four surrounding townships and the area ris‘;('_assessment of HPAI in Ayeyarwaddy delta
region, Myanmar. Risk assessmen{ i!_s;one of}h:e component of risk analysis framework,
which consists of four compenents; namely: Héjz:g;rd Identification, risk assessment, risk

management and risk communic:a_t_i_on-;(Muarry:?_:t:..a[;.,2004). This study was focused on the

risk assessment in a sel€cted township, Phyarpon.

In this study, risk factors of HPAI in duck farms in“five townships and area risk
assessment of HPAl#insPhyarponytewnships; Ayeyarwaddy=delta region and the likelihood
of introduction apd transmission of "HPAI "virus"into“the ‘area have been identified to
provide the risksmanagement and risk,communication for.HPAI .control and prevention in
Myanmar (Figure 1).“The“outcomes of this study ‘wilt provide a partial~support to some
extents in the management for control and prevention of HPAlI H5N1 outbreaks in

Myanmar in the future.



Figure 1 Map of study aree

Objectives of study

1. To identify the..nsk factors in serw"’f(atms from five townships,
Ayeyarwaddy reglon Myanmar. 7

2. To conduct the a a risk assessment of HPAI in Phyarpon township, Ayeyarwaddy

de|tareq‘3¢iﬁg]'a'gwg°m‘ngjf]ﬂ§
%‘ﬁ@fmﬂm NRINYAY

What are the risk factors in HPAI seropositive duck farms from five townships,
Ayeyarwaddy delta region, Myanmar?
2. How is the risk of HPAI in Phyarpon township, Ayeyarwaddy delta region,

Myanmar?



Hypothesis of this study

1. Some risk factors in duck farms may associate with HPAI seropositivity in ducks
from five townships, Ayeyarwaddy delta region.
2. Area risk assessment in Phyarpon township, Ayeyarwaddy delta region may imply

the possibility that Phyarpon township is an area of HPAI risk.

AULINENTNEINS
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CHAPTER I

LITERATURE REVIEW
2.1 Morphology of avian influenza H5N1 virus

Influenza viruses are belonged to the family Orthomyxoviridae. These viruses are
classified into three types namely A, B, and Crbased on the antigenically related with their
nucleoprotein (NP) and matrix(M) proteins. “Type“A influenza viruses naturally infect
humans, horses, swine, and birds; while in type B and C infect mainly in humans. The
viruses are irregular spherical particles andI the virion envelope is gained from the host cell

membrane. There are two distinct types of::sgrface spikes as peplomers which one has a

rod-shaped and the othegonelis mushreem=-shaped. All strains of influenza can agglutinate

erythrocytes of human, guinea'pigs 'anrd ch‘:rb‘kéns as well as many other species (Ardans

and Maclachlan, 2004). Thefe afe 16 recognized influenza HA (H1-H16) subtypes, and the

r
abd Vol
antibodies against the HA prevent ,inf_ection of.’_h(?s_at cells. There are 9 recognized NA (N1-

il

N9) subtypes. According to their ébiﬁ_ty to Ca@disease symptoms and fatality, Al viruses

=i

can be classified into hAighly path-oge:nic avian ihﬂuenza (HPAVI) and low pathogenic avian

influenza (LPAI). High}nortality rate and systematic diseéée are seen in HPAl-infected
poultry, whereas only profound morbidity, weight loss and mild symptoms are found in

LPAl-infected birds (Burgos and Burgos, 2007).

2.2 Geographical distribution, reservair, transmission and source ofgnfection

Avian influenza virus especially highly virulent strain is a major threat to the world’s
poultry industry. Since 2003, the disease has spread widely in 63 countries across Asia,
Europe, Africa and the Middle East (FAO EMPRES, 2010). In wild birds, virus replication
mainly occurs in the intestinal tract of hosts. The virus shedding occurs in feces, and

afterwards, is transmitted by fecal-oral route (Burgos and Burgos, 2007). The widely



acceptable natural reservoirs of HPAI are wild birds, duck and geese without showing any
symptoms (Hinshaw et al., 1980; Tumpey et al., 2002; Webster, 2002). Some waterfowl
species are able to shed virus for up to 5 days before showing any disease symptoms. It is
suggested that these birds are able to potentially spread virus within limited areas without
being long-term reservoirs of the virus. Migratory birds are the main reservoirs as well as the
transmission media for HPAI virus. It was supposed that distribution and activities of
migratory birds may help the spread of HPAI throughout the world recently (Jing et al.,
2007). Wetlands, rivers and lakes are the major habitat sites for several migratory birds, and
contaminated water and soil are the majo'r*rtransmission sources of HPAI (Jing et al., 2007).
In addition, globalization, intematienal and domestic trade (legally and illegally), marketing
practices (live bird markets), farming préotices (grazing and farming), as well as the
presence of the viruses inwild'birds ‘can jeé'ntribute to the spread of Al viruses through
direct contact with secretiom of, infected bi’f';js; especially feces or through contaminated
feed, water, equipment, vehiclés and c_Iothing:;-__i P

Disruption of transmission‘pathway of FEi’i‘and identifying the risk factors of HPAI in
duck farms are essential to design',effectivé'i.ééht{ol measures. In Vietnam, insufficient
vaccination of HPAI, receiving-visitors-to-the-farms,geese-present in the farm and sharing of
scavenging areas with -ducks from other farms showed :ihat increased risk of HPAI
outbreaks on small holder duck and chicken farms (Henning et al., 2009b). In Bangladesh
and Thailand, feeding paoultry twith' the [remains | of slaughtered purchased chickens,
proximity to a bodyjwater, having contact with pigeons and farms where owners bought live
chickensfrom=aranothergbackyard:farms also: found, that higher, risk ef HPAI infection in
backyard ehickens (Biswas et al., 2009; Paul et al., 2011). It have been reported that paddy
fields are a place of critical factors between HPAI virus and free-grazing ducks (Gilbert et

al.,, 2006). Reducing those risks may help prevention and control of HPAI infection in

poultry.



2.3 Avian influenza (H5N1) outbreaks and control measures in Myanmar

In Myanmar, outbreaks of highly pathogenic avian influenza H5N1 have caused the
economic losses and public health consequences as well as social impacts. The course of
avian influenza H5N1 in Myanmar consisted of four epidemic waves (Table 1 and Figure 2)
and repeated disease reoccurrences throughout 2007. The first wave began in central part
of Myanmar, especially Mandalay and Sagaing Divisions in March 2006 with affected 545
farms. This first wave was more serious and wider'spread than the other three waves but it
was stopped in a month. The-second wave occuired-in lower part of Myanmar, Yangon
Division in March 2007 and the.infeetion spread to Bago Division and Mon State till October
2007. During this wave, fatals€ases of ducks were recorded in Thanatpin township, Bago-
East Division, a specializedsdugk sraising area. The third wave occurred in Eastern-Shan
State bordering with Chifa and [Thailand, s’t?artj_pg with movement of ducks from Mong La
(border area). Village chiekens and ducks v;e_re affected in this wave and also a non fatal
human case was recorded (Mon et al2008b)j,1_’he last wave appeared in two townships of
Yangon and one township of Sagaing Division}-ﬁfebruary and March 2010. Stamping-out

policy, quarantine and movem@n_@__restriction;Eorjing and compartmentalization, hygienic

measures, tracing andpost-outbreak surveillance were c_afri_ed out in all outbreak areas
(e.g., culling poultry and_poultry products, zoning and disinfection of premises) according
to the contingency plan™(LBVD, 2007). Movement of poultry, poultry products and related

materials outside-thesafiected-areas,was strictly-praohibited-with.the-help of local authorities.

After. each outbreak, intensive. post-outbreak. surveillance “was conducted by
Livestock Breeding ‘and Veterinary' Department (LBVD) on=poultry in“the HPAI affected
townships at 21 days after the last case. In the same areas, regular active surveillance was

done two times per year, at six month interval according to the FAO guidelines (FAO, 2004).

In Ayeyarwaddy delta region, there was no reported HPAI outbreak during 2006 to

2010. After the first wave of HPAI outbreaks in central Myanmar, this delta region was



identified as a HPAI high risk area according to the high density of duck population (Mon et
al., 2008a). Since 2007, LBVD conducted regular HPAI active surveillance especially in
ducks by collecting serum samples and cloacal swabs. In 2008 surveillance, antibodies of
HPAI were detected from the collected duck serum samples but the virus was not detected

from all cloacal swabs of seropositive and seronegative ducks.

X i‘ in.Myanmar during 2006 to 2010
.-""-, "-\.\ /

Table 1 Four epidemic waves of HRPA

First wave - ,ao ave . [hird wave Fourth wave

Year 2006 2010
Outbreak Mandalay Bivisig Y rigor :_ n  Ea Shan State  Yangon Division

areas Sagaing Division Sagaing Division

Affected 13 townships glf 2 townships 3 townships

townships

ﬂ'lJEJ’J‘VIEWl‘iWEJ’lﬂi
Q‘imENﬂ‘iﬂJ UA1AINYAY
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Figure 2 Map of HPAI H5N1 outbreaks States and Divisions in Myanmar, during 2006 to

2010 (Outbreak States and Divisions are represent in gray color)
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2.4 Risk assessment

Risk is commonly described as a probability or threat of a damage, injury, loss or
other negative occurrences that caused by a hazard or a source of danger. Alternatively,
risk is expressed as a mathematical combination of the probability of the occurrence of

accidents and the probability of the effect of its consequences (Kaplan, 1997).

Risk assessment is the process of:evaltation of the likelihood and biological,
environmental, economic, and-public health consequences of the entry, establishment and
spread of a disease. It is widely.accepted as a systematic process for qualitatively or
quantitatively describing risk. |t Consistél of four steps, namely release assessment,
exposure assessment, consgquence assesr'gment and risk estimation (Muarry et al., 2004).
Risk assessment is coneerned the detefmingtion of quantitative and qualitative value of risk
which is related to the threat of d|sease Quahtatwe risk assessment measures are allowed
to quick process to identify potenUal rlsk It 13, helpful to determine the likelihood of HPAI
introduction, transmission and'its.asseciated Co_r};s_@quences. Release assessment seeks to

identify the likelihood of potential-pathways for_l;iPAI virus introduction into a particular

environment by importéd poultry-and poultry- products beinglinfeoted or contaminated with
HPAI virus. Exposure assessment consists of determining th’e’:biological pathways of HPAI
virus leading to exposure of susceptible birds. Consequence assessment aims to describe
the severity of the event in biclogicy as qwell- asy eeonomic=concerns and public health
intervention. Risk gstination is‘the combination of the fesults from the release assessment,
exposure.assessment.and conseguence assessmentto produce.a summary measure of the

risk associated'with HPAI'(Muarry et'al;, 2004).

Risk is characterized with two particular elements such as hazard and uncertainty
(quantified by probability) (Bedford and Cooke, 2001). Uncertainty is meant lack of certainty

that a state of having limited knowledge where it is unable to describe existing condition or
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future outcomes of risk. Risk assessment and multiple type of uncertainty are often

complicated.

HPAI is considered one of the most important devastating disease of poultry as well
as a severe trade restriction of poultry and poultry products. Recently, most of the countries

are considering for the elimination of HPAI virus from domesticated poultry with various

AULINENINYINS
RN TAUNIINGIAE



CHAPTER IlI

MATERIALS AND METHODS

This study consisted of 3 phases; Phase 1: Basic data collection based on records
in five townships (Pathein, Kangyihtaunt, Myaungmya, Phyarpon and Dedaye) Ayeyarwaddy
delta region, Myanmar, Phase 2: Questionnaire based observational study, Phase 3: Risk
factors and qualitative risk assessment analyses« The conceptual framework of this study is

shown in Figure 3.

In this study, basic datas collection based on records was focused on duck
!

population from five townshipsfand serelogieaj_results in.duek cross-sectional study in 2009,

Epidemiological Unit, LBVD. Aften basmdataacollectlon two guestionnaires were developed
including risk factor questionnaire and po{JItry supply chain questionnaire. Risk factor
questionnaire was used to study rlsk factors in duck farms in five townships including
Pathein, Kangyihtaunt, Myaungmya Phyarpon and Dedaye, in Ayeyarwaddy delta region.

This study was conducted based oncase- control study by questionnaire interview with 50

duck farmers in those flve townsh|ps and then evaluated the association between factors

and being HPAI seroposmwty in ducks.

Qualitative risk asséssment was conducted in Phyarpon township by evaluating the
information from paultry; supply chain study, ingtitutional and epidemiological review of avian
influenza. Poultry supply chain study was conducted.based on focus-group discussion by
questionnaire interview with' 85 respaondents in Phyarpon township by using poultry supply
chain questionnaire. For institutional and epidemiology review, the required data was
requested from Phyarpon’s LBVD and Epidemiology unit. Finally, qualitative risk assessment
of HPAI in Phyarpon township was done by analyzing all information. All are explained in

detail step by step as following.
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Phase 1 Basic data collection based on records
1) Basic data collection in 5 townships (Pathein, Kangyihtaunt, Myaungmya,
Phyarpon and Dedaye) Ayeyarwaddy delta region, Myanmar
- Poultry population
-No. of duckfarms and hatcheries
-No. of poultry farms
-No. of poultry and poultry products dealers and sellers
-No. of poultry markets
A
- HI Test (Duck sel . Veterinary Diagnostic Laboratory
Yangon) /
- Collecti logical sm&cks, 2009 from LBVD
2) Questionn lopmgnt an n
- Question ~
-Q on| S, |
Phase2 Questionnaire o i s;
Risk factor study s . . . .
B ti nal review Epidemiological review
. i " iy
5 townships i O ; hip * 1 township
* i i i * 1 towns| 2
Questionnaire (1) with }lr’: . | meeting with * Collect surveillance
duckfarmers (n) = 50 J -
el i) Local Veterinariansand || data& HPAl outbreak
*Face to face foc tsey )
_ ) P TIT arket officers information (2006-2010)
interview

Phase

3  Riskfactor

¢ Supp

<

Risk factors analyses

Qualitative risk aﬂssment analyses

i
~Bupporting information i

____.T_._____'

v

¢ Datae

* Data trangr to SPSS

ARTRIN

* Multivariable logistic

- Negllglb‘p

-High

regression analysis -Wery high

o b2 [ TN T
VIR

required
w Egjm,]:ﬂen rms and biosecurity status

- Contamers of poultry and

TINHANEL,....

- Distribution of poultry and poultry products

ultry products- wooden

- olume of poultry and poultry products

- HPAI outbreaks information and surveillance results

Goal

4

Area risk assessment for the recommendation of HPAI risk management

Figure 3 Diagram show the conceptual framework of the study
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Phase 1: Basic data collection based on records

1.1  Basic data collection based on records in five townships (Pathein, Kangyihtaunt,
Myaungmya, Phyarpon and Dedaye), Ayeyarwaddy delta region, Myanmar
(Figure 4 and 5)

The criteria for the selection of five townships to study the risk factors of HPAI for
being seropositivity in ducks were in accordance:
1) high density of duck pepulation
2) major paddy-field andWwater flood areas
3) moderate movement.of poultr;‘i and poultryproducts
From those five townships, Phyarpén township was'selected to study the area risk
assessment of HPAI withithesg additiro_na! crijférije_l:
1) close to a wetland (Maihmahla F’gyun)
2) the history of HPA| séfop'ositivejf'i;_ciﬂck in 2008 surveillance

3) high movement of pqt_;lfry_and p(!)u:l_fr_’%,products

ded oo
g A

e ; . el -

Basic data ofrthgse five townships were collected ﬁor_m the local veterinarians by

arranging informal meet?ﬁ_g, interviewing and recording. The;j'ata records were focused on
the poultry population, number of duck hatcheries, number.af poultry farms, and number of
feed, day-old chicks, live poultry and egg dealers, number of poultry meat and egg sellers,
and number of smalldive.birdimarkets. In addition; duck serological status in 2009 cross-
sectional study was acquired focusing“on duck farmssexamined in eaeh township from the
epidemiolagy: unit,| LBVDy In duek ieressisectional| study 2009, HI test was used to detect
antibody of HPAI virus in duck sera. Virus isolation was conducted to detect the virus from
oropharyngeal swabs if the serum samples showed positive. After collection of data,

questionnaires were developed for field study.
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Figure 4 Map of Myanmar, showing the study area, Ayeyarwaddy delta region (gray colour)
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1.2  Questionnaires development and validation

In this study, two types of questionnaires including risk factor questionnaire and
poultry supply chain questionnaire were developed. Close-ended questionnaires were used
as well as face-to-face interview. The questionnaires were tested at field level to cooperate

with local veterinarians. After implementing the questionnaires, the survey was conducted

during April to June, 2010.

1.2.1 Risk factor g

This questionna/ -,\ \ on including the information of duck

farms, farm managem , i vironmental factors, biosecurity status and
farmer’'s knowledge of k

This questionnaire was us

gl A
eyt
1.2.2 Poultry supply ig—Mg)_n

This questionnalie was deve ope UG -_ fmation of types of poultry and

and' selling price of poultry and
poultry products, type container and mode of transmrtation of poultry and poultry

products. This poultry Sﬂ chaiﬁuestio%ire et was_included 13 questions. This
t

e B LA RE T,
RINNINANINYAY
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Phase 2: Questionnaire based observational study
2.1 Risk factors study in five townships (April to June 2010)

Risk factors study in five townships including Pathein, Kangyihtaunt, Myaungmya,
Phyarpon and Dedaye were conducted base on case-control study by individual interview
with risk factor questionnaire to duck farmers (n=50) who participated in the 2009 ducks
serological study (Figure 5). Case and control.scléction were based on the results of 2009
ducks cross-sectional study-that-requested from-Epidemiology Unit, LBVD. The study five
townships were selected in 2009.ducks| cross-sectional study for HPAI surveillance in
ducks. This cross-sectionalawas conduct%;d pased on multistage sampling. Firstly, five
village tracts were randomly seleoted-'frorri those townships. Secondly, two ducks farms
were randomly selected‘fromeach sele‘ctecfvil[age tract. From each selected duck farms,
30 serum samples and oropharyngealrswaia_s were collected. HI test and virus isolation
were used to detect the antibodié-.s :-of HPAI*and HPAI virus. Based on HI test results,

o 4 [

seropositive farms were selected as-a case farm and seronegative farms as a control farm.

Twelve case and 38 control duck farms were seTthed with a case-control ratio of 1:3. These

case and control farms djd not matched based on their Iocati;&}n-s.

Questionnaire interviews were conducted together with five trained veterinarians
from the Epidemialogy; Unit, /LBVD, Interviews: were ,conducted=in Burmese and answers
were recorded on,printed Copies of the questionnaire in English. Time consuming for each

interview was, on average, 30.minutes.



Pathein township

Kangyihtaunt township

Myaungmya township

Phyarpon township

Dedaye township

AUEANENTNYINT
AMIANIUNNIINYIAY
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2.2 Poultry supply chain study in Phyarpon township (April to June 2010)

Poultry supply chain study was conducted by focus-group discussion and
questionnaire interview with poultry supply chain questionnaire to respondents (n=85).
Eighty five respondents were local veterinarians, market officers, duck hatchery owners,
poultry farmers, feed, day-old chicks, live poultry and egg dealers, poultry meat and egg
sellers and duck feather dealers. Field observation and marking GPS points were also
conducted. The studied types_of poultry andspetltry products were focused on day-old
ducks, day-old chicks, day-eld-quails, feed, chickens-(village chickens, layers and broilers),
ducks, eggs (ducks, chickens«and quails), duck and cChicken’s feathers. Supply chain
respondents including commercialsduck and chicken farmers were randomly selected.
Dealers and sellers were selected with the help of market officers and the information
provided by the commercial duek ;and chicfken farmers. The participants for focus group
discussion were market aificers and loeal veie_rinarians who participated in all supply chain
study. 9 , J-

v ol o

a2 A4

2.3 Institutional review of Phyqrppn townshi_pfi :

el

Institutional reVi:é\X/ was conducted by data acquisit{on from LBVD of Phyarpon
township. The informatiqh were collected based on legislation related to poultry farm
registration and poultry movement, as well assthe activities of surveillance, control and
prevention of HPAIL. [All ithis information was-supported for risk| assessment of HPAI in

Phyarpon.
2.4  Epidemiological review of HPAI in Phyarpon township

Epidemiological review was carried out by data acquisition from the Epidemiology
Unit, LBVD. In this review, surveillance activities and outbreak situation of HPAI were
reviewed with the organization of Epidemiology Unit, LBVD. The information from

epidemiological review was supported for risk assessment of HPAI in Phyarpon.
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Phase 3: Risk factors and qualitative risk assessment analyses
3.1 Risk factors analyses

The data from questionnaire was coded and entered into a spread sheet of Microsoft
Excel and transferred to SPSS statistical software 16.0 for analysis. To examine the
association and statistical significance between risk factors and HPAI being seropositive in
duck farms, univariable analysis was computed. Any variables with P value < 0.25 after
univariate analysis was included forfurthemanalysis. Variables was considered for plausible
biologically relation beforefurtheranalysis. Multivariable logistic regression was conducted
for association between  riskafaciors rand iIHPAI being seropositive in duck farms. Final
multivariable logistic regression mociel Wa;, fitted by a backward stepwise-Wald process.
Finally, model fit was assessed using:Hosmgr-lJ__emeshow goodness-off-fit test and the ratio
of the deviance to the degree of freedom. Agdaésociation was considered as a significant if

the P value is £ 0.05.

3.2  Qualitative risk assessment anatyses

Qualitative riski a;ssessment analyses of HPAI in Phy—a:rp-on township were conducted

based on data from three components.

A) Poultry sapply chain study.

B) Institutional review

C) Epidemiological réview cooperated by LBVD and FAO.
Poultry supply chain,'study, institutional.and lepidemiological review Wwere provided the
required information of imported and exported poultry and poultry products from HPAI
outbreak areas, poultry and poultry products movement, legislation relating with poultry
farm registration and checking of poultry and poultry products, HPAI outbreaks information
and surveillance results to the analysis of qualitative risk assessment. Qualitative risk

assessment was consisted of four steps including release assessment, exposure
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assessment, consequence assessment and risk estimation of HPAI (Muarry et al., 2004).
Overall risk estimation of HPAI in Phyarpon township were conducted by combining release,
exposure and consequence assessment. The levels of risk estimation were arranged in an
order to five levels including negligible, low, moderate, high and very high (EFSA, 2006).
These categories were assessed by mean of the following descriptive scale:

1) Negligible means the probability is not occur.

2) Low means.the probapility is unlikely.

3) Moderate means the probability is likely.

4) High'means the probability 1§ Very likely and

5) Very high m€ans the probability.is almost certain.
The estimation of release assessment and elixposure assessment was based on mainly HPAI
outbreaks information, surveillance reéults,Ld‘éta from poultry supply chain questionnaire
including duck farms, chicken farms: a;wd t%eir; biosecurity status, imported and exported
poultry and poultry products, distrib_uti_o’h and:\{_(!)lgme of poultry and poultry products (Table
2 and 3) (Kasemsuwan et:al., 2009): Fhe ééﬂ_gequence assessment was considered the
impact of HPAI outbreaks, if olitbréake could oc_cuf‘ln poultry in Phyarpon township.
Table 2 Classification ofquahiaiue_usk@axegonesuuhe_celease assessment for facilitation

of communlcatlon and interpretation

Frequency of occurrence of HPAI outbreaks | Seroprevalence

Risk in township level during 2006-2010 of HRAI (%)
Negligible No outbreak 0

Low 1 time per year 1-5
Moderate 2-3 times per year 5-10

High 1 time per month 10-20

Very high 1 time per week >20
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Table 3 Classification of qualitative risk categories in the exposure assessment for

facilitation of communication and interpretation

Probability of transmission of HPAlI H5N1 virus that

Risk
introduced into Phyarpon township to domestic poultry

Negligible
Low
Moderate
High -
Very high \3\\7

vy A

The overall risk estima ac < | to the multiplying of the release

assessment, exposure ass Nt and sec ce assessment of HPAI in Phyarpon

\- a conditional probability; the risk
estimation could not be higher ! 1o aDility, of release risk. If the risk estimation was
negligible in the release assessm e risk exposure assessment and consequence

assessment would be"not ! j e risk estimation, the levels of

' described in the results of this

i
-

risk estimate (Table 5) (EﬂA, 2006; Kasemsuwan et al., 20@).

AUEINENINYINT
RINNIUUNIININY

uncertainty of data (lo W,
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Table 4 Combination matrix table for estimation of release, exposure and consequence risk

assessment for HPAI

Exposure and consequence assessment
Very High High Moderate Low Negligible
t= Very High | Very High High Moderate Low Negligible
o
% High High oderate Low Negligible
§ Moderate | Moderate Moc rate Low Negligible
]
§ Low Negligible  Negligible
&) Negligible Negligible Negligible
Table 5 Qualitative categori ' v felated t risk estimates
Uncertainty
category '
Low There quaeolld and complet%‘sﬁ g evidence is provided in
multipl rences; auth sions.

Moderate There aregme but no co € data availa%; evidence is provided in

small number efireferences; authiors report conclusions that vary from one

AU INENINEINT

High There is scarce or no data available; evidence is not previded in references
o Vbbb b bl Bl b prns
communication; authors report conclusions that vary considerably between
them.
Not known There is no data available, no reference, no personal communication, and

no experience.




CHAPTER IV

RESULTS

1.1 Basic data collection

Basic data collection from fi ownships including Pathein, Kangyihtaunt,

Myaungmya, Phyarpon and Ded e duck population and HPAI serological
surveillance results in 2009 —— ucks cross-sectional study, duck
population were 72,417 in P ir unt, 491,276 in Myaungmya, 81,203
in Phyarpon and 170,37 Zsi fhhe: 6) Firstly, five village tracts were

K farms were randomly selected

:s“ serum samples were detected

from each selected villa j“ .\-. oropharyngeal swabs. Ten
duck farms were selected f vnshig . H‘. \~-\~{ samples and 30 oropharyngeal

(3
L
i

antibodies against HPAI viru ing“H! testThe ‘ lected oropharyngeal swabs were
s ‘i

detected HPAI virus using egg inocCu : >

A RS

600,000
WCVERVIE P J8iiP
400,000 L0 L) @ ¥ !
300,000 [ 1 Qs
il | _ I8E
1130,000

. m 1 =

Pathein  Kangyihtaunt Myaungmya Phyarpon Dedaye

Figure 6 Duck population in study 5 townships, Ayeyarwaddy delta region
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1.1.1 Serological status of duck farms in five townships, Ayeyarwaddy delta region

HI results of serum samples and cloacal swabs collected from duck farms in five
townships were showed in Table 6. All townships, except Phyarpon township were found
HPAI seropositive in ducks. Of these 1,459 serum samples, 156 (10.7%) were detected
seropositive. Among 50 farms, 12 (24%) were found seropositive. The virus was not

detected from all oropharyngeal swabs.

Table 6 Serological and virus-isolation results of ‘HPAI' H5N1 in Pathein, Kangyihtaunt,

Myaungmya, Phyarpen aad Dedaye townships (2009)

No! of HI “No. of No. of OP
No. of Nosof = No. of HI Virus
Township positive; | sera swab
Village farm ™ positive sera isolation
farm tested tested
Pathein 6 104 B(B0%) . 290 74(255%) 300  Notdetected
Kangyihtaunt 6 10 J 5(509%) 285y 64 (22.5%) 300 Not detected
Myaungmya 8 10 1 E104%) 2554 . 2(0.7 %) 300 Not detected
Phyarpon 5 et ——— 9 = 300 Not detected
Dedaye 5 ) 1 (10 %) 300 16 (5.3%) 300 Not detected
Total 30 50 12 (24 %) 1459 156 (10.7%) 1500

All townships did not have the history of HPAI outbreaks. The highest seropositivity
74 samples (256:5%) in Pathein tewnship.and, the-second highest,seropasitivity 64 samples
(22.5%) in_Kangyihtaunt township were observed (Table 6).-At the flock-level, the highest
seropositivity 5 farms (50%) were detected in Pathein and Kangyihtaunt townships (Table
6). In HI test, seropositive serum samples were defined as Hl titers 2 1:16. The profile of

serological results shows in Figure 7.
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2.1 Risk factor study in five townships

Study of risk factors was conducted by using case-control study to determine the
association of risk factors with HPAI H5N1 seropositive in ducks in five townships, Pathein,

Kangyihtaunt, Myaungmya, Phyarpon and Dedaye, Ayeyarwaddy delta region, Myanmar.

Questionnaire data had be through personal interview with 50 duck

ﬁassiﬁed based on the evidence of HI

'mks cross sectional study. In this

ata from duck farmers collected

farmers. Case and control gro
test positive against HPAI-

study, 12 cases and 38 (( '

during 1 April 2010 to 30 Ju

All of duck far ; al breed ! laye: ( f ducks in both case and control
farms. The average number of ducks in e 3_ s was 1,018 ducks. In control farms was
approximately 732 ducks. The 1se and control farms was 18 and

12 months, respectively.

]

% g
AUEINENINYINT
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2.2 Poultry supply chain study in Phyarpon township

The poultry population in Phyarpon township was approximately 0.114 million birds
including 61% chickens and 39% ducks (Figure 8), (data source from LBVD Phyarpon,
2010). The poultry population was dropped in Phyarpon after severe cyclone Nargis in

2008. There were 64 commercial duck farms with the population of 31,263 (average-500

ducks/farm) and 19,300 backyard ducks were 13 commercial layer farms with the

population of 7,369 (average ' ' e commercial broiler farms with the

N= 113,968

oo QAR PR T B YT

commercial chickens during 1 April to 30 June 2010
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Figure 9 shows the directional flow of imported poultry and poultry products into
Phyarpon as well as exported poultry and poultry products from Phyarpon to neighbouring

townships or other States or Divisions.

Feed || Day-oldchick || Quaileggs Yangon Division
Dedaye \'

— 16 Chickenfarms # Bogale

e 3 Duckhatcheries
1 > Kyaiklatt

 Duck parentstocks
______ ] Dedaye

'Eéé[&}i&d}bﬁiékéhé:
> Myeik
________ —>| Rakhine

Inside township

|:’ Indoor house ultry production

I:I Outdoor house ec?yhmdtw and poultry products

Figure 9 Directional fl s;l of imported and export poultry products into and
17 ]

-'-r-:i!l

et e

There were three g)g&ry and poultry,g;oducts such as feed, day-old chicks and

st eggs tr PHLHER IR T RRINTHT. roec for commerci

layer and broileri’,lhickens were diregtly supportedairom Yangon (il'jCompany with two
dealers a %ﬁ)ﬂt afa&dﬁﬁom%df%éq @Wi@%aﬁﬁcal feed such as
broken rica prawn meal and water hyacinth. Non-purchased supplemented feed was used
for backyard chickens. For commercial chicken raising, day-old chicks were supported
from Yangon CP Company but the capacity was very low. There were no quail farms in
Phyarpon township. Approximately 200 quail eggs per day were supported from Yangon

quail farms to Phyarpon township for consumption.
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Table 7 Import of poultry and poultry products to Phyarpon township based on

questionnaire during April to June 2010

ltems Origin Amount Duration Transportation Dealers  Remark
Day-old Yangon Datanot  Whole Boat, car CP dealer Stopin
chicks CP available  year studying
period
Feed Yangon Datanot . Whole Boat, car CP dealer Stopin
CP available ___year Y studying
period
Quail eggs  Yangon 200 Whole Boat Dealer  Daily
year 2%

i

v
There were four pouliry and poultry:_@[p(j__ucts such as day-old ducks, duck eggs,
chicken eggs and duck feather that sent to'fﬁe_:ighbouring townships and other States or

> ad

Divisions (Table 8). A

There were threg-main-duck-hatcheries-thai-supparied day-old ducks during the
hatching season (Junej to October) approximately 0.336 miilion for the whole township,
neighboring townships ahrd other States or Divisions (data'source LBVD, 2009). However,
there were no specific parent stocks, ‘the natchery owners selected the duck farms and then
support the male @ucks (1 male: 10 female) to selected farms. These duck farms resupplied
the fertile"eg@s to hatCherieswith:specialtpricethat more: 15 Kyatsthan thefcurrent price 115
kyats. Theicapacity of these three duck hatcheries was 0.48 million during hatching season.
The hatchability was approximately 70% (0.336 million). Among then, male and female day-
old duck percentage is nearly the same. These day-old ducks were distributed within
township, and neighbouring township such as Bogale, Kyeiklatt and Dedaye, Yangon

Division, Tanintharyi Division and Rakhine State (Table 8 and Figure 9).
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Commercial duck raising, ducks were set free on the water in canal and in the
paddy field for nearly two hours in the morning and return to the farm to have the
supplement feed that include broken rice, prawn meal and water hyacinth, as well as in the
evening. Normally ducks were laid eggs in the early morning. Point of laying is at five
months of duck age. The daily egg production rate was nearly 70% (22,000 eggs) in
commercial duck farms and 50% (9,000) in backyard ducks. There were 15 egg dealers in
Phyarpon township; eight dealers distributed approximately 19% of duck eggs to retailers in
Phyarpon and seven dealers sent approximately*8%toc Bogale and 73% to Yangon dealers
(Table 8). There were no imported duck e@"gs from other places to Phyarpon. Some farmers
kept their ducks until 2-3 yeais; afier that sold their spent ducks to poultry dealers for meat
purpose and to other farmegs wWho Continuellto keep for raising. Amount of live ducks flow for

meat purpose was low during thé study perié&.

— it

rA

The commercial chicken layer and beiIer_ populations were very low approximately
8% of poultry population (Figure 7). The bid;ie_curity level of commercial layer and broiler
farms was very low. The daily eg;igproductioh-'.'.r’_f_;!i'e in these commercial layer farms was

approximately 80% (5,900 eggs)-;_Approximanfl;j-’@% of eggs were distributed to Kyeiklatt

and Hinthada townships: by egg dealers and the left 52% w'_l_ere used within the townships.
There were more bac_k‘ﬂ}ard chickens approximately 47% {53,586 backyard chickens) of
poultry population. The 5'ackyard chickens were not distributed to other places, used for

consumption within township:

Therepwas=one, duck=and- chicken jfeathers ,collegtos. jApproximately 2600 viss of
feather were collected from duck ‘and chicken meat sellers”and sentto Yangon, during

October to March (data source LBVD, 2009).
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Table 8 Export of poultry and poultry products from Phyarpon township to neighbouring

townships and other States or Divisions, based on questionnaire during April to June

2010
ltems Origin Amount  Duration Transportation Dealers  Destination Remark
Day-old 3 Data not — - Yangon*, Stop in
ducks hatchery availabl Tanintharyi*  studying
Rakhine*, period
Dedaye?,
Bogale?,
Kyeiklatt?
Duck 64 duck \ Dealers, Yangon®, Daily
eggs farms retailers  Bogale?®

Chicken 13 layer Dealers, Hinthada?®,  Daily

eggs farms retailers  Kyeiklatt?

Duck & 1 2 Dealers  Yangon® Stop in

chick collector available to March motorcycle @ studying

feather ¢ ?.,' et period
*State a M , Td/v i oJIrld

s

quﬂﬁﬂ‘im 1NN Y
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Table 9 Distribution of poultry and poultry products within Phyarpon township based on

questionnaire during April to June 2010

Items Origin Amount  Duration Transportation  Dealers Remark
Backyard villages 1,000 Whole Boat, car, Village Daily
chickens collectors,
dealers,
7 retailers
Live ducks 64 duck ; Dealers, Daily
farms an ' retailers
villages
Day-old 3 - Stop in
ducks hatcheries 4 avalilz studying
| period
Chicken 13 layer Dealers, Daily
€eggs farms retailers
yGle
Duck eggs 64 ar J Dealers, Daily
farms E year trisha LI] retailers

‘o v/ torcycl

AN TUNNINGA Y
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2.3 Institutional review of Phyarpon township

Livestock Breeding and Veterinary Department of Phyarpon township takes some
actions according to Animal Health and Development Law acted on 25" November,
1993 by the State Law and Order Restoration Council.
i) To carry out animal health and development work
ii) To promote livestock development
i) To prevent outbreak of contagious diséas€e im animal and to control the outbreak
systemically when it.eceurs ey
iv) To inspect imported animal,.animal products and animal feed
v) To issue recommendation /certificate. concerning animal, animal products and
animal feeds for export 14
vi) To protect animal'by law from being ?ﬁ-tcgated
For animal movement, /mast of+the fg{mers and traders are need PC3 (permission
certificate 3) from the local veterinar;{ éﬁicer WE}.O_IS responsible for monitoring and checking
the clinical signs of poultry withoutitaking samp[é_s}or any testing. For raising of poultry, the

farmers are needed to register at_f’hyarpon LB_VDq Activities concern with HPAI prevention

and control taking by LBYD of Phyarpon were practically Iovy.r _

2.4  Epidemiological review of HPAI in Phyarpon township

Myanmar suffered.thelfirst wavel of KIPAl ‘outbreaks in 2006. After the outbreak,
LBVD determined the high risk and fow risk areassto conduct thé.fregular surveillance
activities'according to OIE and FAOQ guidelines. Phyamoon township was defined as high risk
area according to the duck populated area, backyard poultry populated area, being small
live-bird markets, closeness of wetland and poultry and poultry products movement. The
surveillance program in Phyarpon township was conducted since 2007. In 2008 surveillance

in ducks, 1% of tested sera was detected HPAI seropositive but virus was not detected.
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There is no HPAI outbreak in Phyarpon township. LBVD of Phyarpon township always

conducts the active and passive clinical surveillance by round checking (Table 10).

Table 10 Epidemiological review of HPAI surveillance in duck in Phyarpon township from

2006 to May, 2010

Year 2009 May-2010
Serological N = 300 No
surveillance Not detected surveillance
Virological N = 300 No
surveillance Not detected surveillance
Clinical

active & passive Yes Yes

surveillance

AULINENTNEINS
RINNIUUNIININY
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3.1 Risk factors analyses

3.1.1 Univariable analyses

Of the 18 factors were assessed in the univariable analyzes, 12 were met the criteria
for selection of multivariable logistic regression model (P-value < 0.25) (Table 11). These

were source of ducks, starting of duck’s age for raising, time of flock keeping, egg

containers, reuse containers, source. C urce of water, farming system, selling of
ducks, person who take care - itors and relatives to the farm. The
remaining six factors were or ifclusion-in-the multivariable logistic regression
process \

Table 11 Results of univaria s of fisk factors for highly pathogenic avian influenza

Iﬂ Aye
.;E:r ; ¥

R

L)
!
i

W
]
N
W

OR, P-
95% CI value

Variables

Source of ducks*

Ayeyarwaddy 0.16 (0.08-0.31) 0.00

Bago East & Yangorn t‘
No. of ducks in the farms E Iﬂ

< one thousan?1 ¢ a éj ﬁ e ﬁ(ﬁ ‘§.94 (0.16-5.40) 1.00
> one thousan u EI ’J 1’] j w 16 ﬂ
Starting age for ra|smg

varadpubb | aqmzu SJVI'TMJ T TR

> 2 years 6 (50) 10 (26) 2.80(0.73-10.72)  0.163
< 2 years 6 (50) 28 (74)
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Continue (Table 11)

Case Control OR, P-
Variables
(n=12), n(%) (n=38), n(%) 95% ClI value
Selling of eggs
Local market 5 (42) 10 (26) 1.64 (0.42-6.45) 0.496

Dealers

Egg containers™

Wooden box

Bamboo basket & PlasV

Reuse containers *

8.12(1.83-36.00) 0.006

After cleaning 0.08 (0.02-0.38)  0.001
Without cleaning

Source of feed *
Phyarpon District 0.10 (0.01-0.82)  0.016
Pathein & Myaungmya Distri

Source of water *

N :'——— . 10.67 (2.42-47.0) 0.002
Settipnugb:: ;Al/.lecilks* ‘ ) ﬂl

E:s::r:?:anﬂ u EJ "j qn E}ﬁ;%;w Ej(ﬁjzﬂ .f.gz (1.01-15.21)  0.077

Chiikej qlﬁi Wﬂ“aﬂ&ﬁaﬁlmu% ’] im)ﬂ ’] gij %l23—5.46) 1.00
(67) 21 (55)

No 8

Contact with wild birds
Yes 7 (58) 16 (42) 2.77 (0.61-12.51) 0.284
No 3 (25) 19 (50)




Continue (Table 11)
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Variables Case Control OR, P-
(n=12), n(%) (n=38), n(%) 95% ClI value
Farming system *
Free-ranging 3 (25) 22 (58) 0.24 (0.06-1.04)  0.095
Semi-intensive and intensive | 16 (42)
Selling of ducks *
All'in all out 0.08 (0.01-0.87)  0.038
Partially
Cleaning duck farm
Yes 1.39 (0.34-5.76)  0.717
No
Person who take care ducks
Labour 3.22(0.83-12.51) 0.146
Family member
Receiving visitors and relatives * -
Yes “ g -r-.z;—-:-— ~ ./ 3.83(0.90-16.26) 0.128
NG y'_ \
Rodents E
0.309

:Zs @lug}‘jw &m%"wmﬂfes (0.12-1.73)

TSN A



3.1.2 Multivariable analyses

Twelve factors that significant from univariable analyses were subjected for further
multivariable analyses. The results of multivariable logistic regression model are shown in
Table 12. Three variables were remained in the final model including egg containers and

source of water as risk factors, while in reusing container as a protective factor.

Variabes ///ﬁ!\ﬁ*\ 5 Pvave

Wooden box

Egg containers
m
. 4-1.188x10 ) 0.013

Bamboo basket and Plastic €ard
Reuse containers tf.{- i

After cleaning

. 0.01
Without cleaning ==
Source of water -
Reservoir
ﬁ074 (1.96-481.64) 0.015

Public well GQIEIQ 1qEI1Q§1B|EIqﬂ§
Q‘imﬂﬁﬂ‘im AN Y

40



41

3.2  Qualitative risk assessment of HPAI in Phyarpon township

The results of release assessment, exposure assessment and consequence
assessment of HPAI by qualitatively on poultry and poultry products in Phyarpon township
are showed in Table 13. There were 11 factors to consider for the assessment of qualitative

risk of HPAI during the study period. Eight factors such as feed, day-old chicks, day-old

ducks, quail eggs, chicken eggs, d ayer and broiler, and duck and chicken
feather were estimated the overa ylig vith low to moderate uncertainty, while
in wild birds was low wit @er, the overall risk of backyard

chickens and ducks were esi Jas rate with low uncertainty.

N

AULINENTNEINS
RINNIUUNIININY
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Table 13 Results of qualitative risk estimation and associated uncertainties for release,

exposure and consequence assessment of HPAI on poultry and poultry products

in Phyarpon township

Release Exposure & Consequence Overall risk

Factors

Risk Uncertainty Risk Uncertainty
Feed” Negligible - Negligible Moderate
Day-old Negligible - Negligible Moderate
chicks*
Day-old Negligibl - Negligible Moderate
ducks*

Quail eggs™ Negligibl - Negligible Low
Chicken Negligiblé - Negligible Moderate

eggs*

Duck eggs*® Negligible - Negligible Moderate
Layer & Negligible Negligible Moderate
broiler*

Duck and Negligible Moderate
chick
feather
Wild birds ﬂ u EI %dﬂ]a&] W§ m EI ’]Dﬂ’g Low Moderate
Backyard Mo erate Moderates Moderat Low Moderate Low
ol AN TAUURTINY TR E
Live duoks Moderate Moderate Moderate Low Moderate Low

*If the result is negligible in release assessment, this factor is not considered for exposure

and consequences assessment
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3.2.1 Feed

Release assessment

The amount of feed that brought into Phyarpon township was considerably low. Most
of the farmers fed their domestic ducks and backyard chickens with by-horticultural
products such as broken rice, prawn meal and water hyacinth. For commercial layer and
broiler chickens, the frequency of commercial feed purchase from Yangon CP Company
was varied. A large amount of commercial/feed*were brought and stored in a closed
container for such long time period. At the.time of study. period, there was no imported feed
into Phyarpon township. The riskdor.ihe introduction of HPAI virus through feed that entered

Phyarpon township was estimatedas negligible with mederate uncertainty.

v

Exposure assessment

The exposure assessment’ of HPAI':;f:o'r"'feed was not assessed as the release

assessment was estimated as negligibie:

ol d

3.2.2 Day-old chicks

Release assessiient

For commercial Iéyer and broiler chickens raising, day-old chicks were provided
from Yangon CP!Campany. Commercially produced day-old chicks are unlikely to be
infected with HPAFvirus when they leave from the incubator given properly management
(Sims and Brown, 2068)."However, there is no experimental studiesshave been conducted
using eggs contaminated or infected with HPAI virus to prove this and therefore this
possibility cannot be ruled out (Brugh and Johnson, 1986). If day-old chicks are spreading
diseases, this is more likely to be via contact with contaminated transport containers or
through exposure to infection after hatching. This could be facilitated by management
practice in cleaning containers. The capacity of day-old chicks supported to Phyarpon

township was very low. During the study period, there were no imported day-old chicks to
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Phyarpon. The estimated risk for the introduction of HPAI virus through the day-old chicks

into Phyarpon township was negligible with moderate uncertainty.

Exposure assessment

As the release assessment of HPAI for day-old chicks was estimated as negligible,

3.2.3 Day-old ducks

Release assessm7— A
In Phyarpon tow, p > ducks that hatched from the
r -

ol ¥ s
(]

three hatcheries. There ks for these hatcheries. The

hatchery owners selected ported the male ducks to selected

farms. These duck farms re tcheries. The day-old ducks were

enough for being raised in th = o imported day-old ducks from the
L

previous outbreak areas and recently dt
A
e '_.J'; .

in ducks was occurrepﬁut no virus detected in Hﬁnce. In 2009 surveillance, no

ies have been published on

the effect of maternal an@ody to viruseg)n infection and virus excretion

in day-old duckling. Thereforggthe risk estimated for release and introduction of HPAI virus

SRR 70/ U TN A

The estimated risk of HPAI for day-old ducks was negligible, therefore, further

exposure assessment of HPAI was not considered.
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3.2.4 Quail eggs

Release assessment

A little amount of quail eggs was supported to Phyarpon township by one dealer
from Yangon. There was no quail farm in the study area. Experimentally, quail are highly
susceptible to infection with HPAI virus (Perkins and Swayne, 2001). The risk for the release
and introduction HPAI virus into Phyarpon township through the quail eggs was negligible

with moderate uncertainty.

Exposure assessment
)
The release assessment of HPAl for quail eggs was estimated as negligible,

therefore the exposure assessment was'not considered.
;l L

3.2.5 Chicken eggs

Release assessment —-.
".J.l

Chicken eggs-were suébbﬁé’d from 13|éyer farms~which have low biosecurity.
These eggs were not'qéériéa ‘before being distributed to'egg dealers and sellers. HPAI
virus could potentially Conitain on the surface of eggs that produced from the infected hens
but the clinical course of HPAL in chickens is extremely short. It was unlikely that infected
eggs enter the market chain. The contaminations of eggs with HPAI virus and probability of
survival on egg shell are very low. There were not imported chicken eggs from the previous
outbreakpareas. Therefore, ithe estimated risk for release and introduction of HPAI virus

through the chicken eggs into Phyarpon township was negligible with moderate uncertainty.
Exposure assessment

The release assessment of HPAI for chicken eggs was estimated as negligible,

therefore the exposure assessment was not considered.
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3.2.6 Duck eggs

Release assessment

Duck eggs were supported by commercial and backyard duck farmers for demand
of markets. Most of the duck farmers were not washed and cleaned the surface of duck
eggs. No studies have been conducted on the presence of Asian-lineage H5N1 HPAI
viruses in eggs from infected ducks but, based on experience with other species; egg laid
by infected ducks could potentially contain some virus (Promkuntod et al., 2006). The
surface of duck eggs is frequently soiled.with faces.and since ducks can be subclinically
infected and pass virus in facesy€ontaminated eggs pose a potential transmission of risk.
There were no supported dugk eggs from t‘he previous outbreak areas and recently ducks
seropositive areas. The estimation of risk for release and. introduction of HPAI virus through

the duck eggs into Phyagpon iownasaip was rfégj@gible with moderate uncertainty.
),

Exposure assessmenit 7
¥l ik

a2 A4

The release assessment of ZHPAI t@ug_h the duck eggs was estimated as

o el

negligible, the exposurelassessment of HPAI related with duckreggs was not assessed.

3.2.7 Commercial layer.and broiler chickens

Release assessment

There weré 13 layer and three broiler chicken farms, approximately 8% of total
population, with lowbiosecurity level.| All of these farms are situated in segregated area
from duckfarms. It was not used mix raising system. Disinfection and lime are used before
entering the farms. People who worked with chickens changed their shoes before entering
the farms. All farms have net to prevent entering wild and resident birds. There was no
outbreak information and the history of HPAI seropositive in commercial chickens in

Phyarpon township. Therefore, the estimation of risk for release and introduction of HPAI
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virus through commercial chickens into Phyarpon township was negligible with moderate

uncertainty.

Exposure assessment

As the results of negligible for introduction of HPAI through the commercial layer

Duck and chic lect ' ther from chicken and duck
meat sellers during Oct F that the affected feather can cause
infection in orally inoculate iC ducksH AMOto et al., 2007). HPAI H5N1 virus can
replicate in feather epider , ; . 7-'_ . domestic ducks (Yamamoto et al.,
2008). At the time of studying periox ¢ t : of feather was stopped because of raining

season. The estimated risk for releas: HintrodUction of HPAI virus through the duck and

chicken feather into Phyarp ' ow w ngertainty.

Exposure assessrﬁnt

The oo||ﬁrﬂ|ﬁﬂtﬁﬁaﬁaﬁﬁ;ﬁwﬂ%}ﬂﬁwo to three times during

the collection peried. These feathers Were dry and stored for certain per|od The estimated

o ﬁﬁ‘]’ﬂ”@ﬂ?m TN TR TR e o=

within Phyarpon township was negligible with moderate uncertainty.
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3.2.9 Wild birds

Release assessment

The species and presence of wild birds observed in Phyarpon township were based
on data collected by showing the pamphlet of highly pathogenic avian influenza in wild bird
species that published by the organization of FAO and LBVD, during questionnaire

interview (Table 14). Most of these ild birds can carry or excrete HPAI virus.

Since, the majority of Phyarpon ow land, wild birds were frequently

@d no outbreaks information in wild

resence in Phyarpon township

found. There was no survei
birds in Phyarpon towns
was high; the likelihood HPAI virus was not clear. The
probability of likelihood virus into Phyarpon township

was low with moderate

Most of domestic duck fg, {
_ gt S
most likely to have dir@}_}} and indirect contac s which shared their habitat with

of viruses between thesgtwo opu ions. The probabili-@of likelihood of exposure and
transmission of HPAI viru§ 4o, domestic podltry within Phyarpon township through the

ected i bir@wegenma@%ﬂ M7
RINNINANINYAY
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Table 14 List of birds species observed in Phyarpon township

Order Common name Scientific name Report of HPAI

Anseriformes Lesser whistling duck  Dendrocygna javanica  (Photieng and
Jamjomroon, 2006)

Ruddy shelduck Tadorna ferruginea (Kwon et al., 2010)

Gruiformes Common moorh

Sarus Cr, ' -

Charadriiformes Gull (Brown et al., 2008)

Sand pipe

Lapwing

Ciconiiformes Painted sty 5 () m ' -

Herons - Ardlea herogiia: (Ellis et al., 2004)

Egrets (Ellis et al., 2004)

Passeriformes House cro splendens (Nishiguchi et al., 2005)
Common «. dotheres tristis (Photieng and
e - Jamjomroon, 2006)
. o ’
House'ﬁa i mesticus (Boon et al., 2007)
- _
Pelecaniformes Cormoragt Phalacrocorax carbo Pothieng and
-9 L7
AULTNENINLNA smorrmce
L L}
Falconiformes “Shikra Accipiter badius -
, ¢ o v/
' | ]
Columbiformes Rock pigeon  Columba livia - (Photieng and

Jamjomroon, 2006)

Dove Streptopelia chinensis -



http://en.wikipedia.org/wiki/Passeriformes
http://en.wikipedia.org/wiki/Columbiformes
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3.2.10 Backyard chickens

Release assessment

Backyard chickens raised in Phyarpon are being free-ranging and some are mixed
with ducks and geese. Geospatial analyses of HPAI outbreaks in Thailand showed that the
spatial distribution of HPAI outbreaks in chicken and ducks is strongly associated with that
of free-grazing ducks (Gilbert et al.,. 2006); Most of rural households have backyard
chickens that may expose to other residents birds.and.wild birds. Moreover, the absence of
fences or other barriers, these chickens roamed freely.around the property. Biosecurity level
and environmental condition andslaek of hygiene measures are favored to the introduction
of HPAI virus into backyard.ehickens. It |§ reported that outbreaks of HPAI in backyard
chickens in Myanmar ((Mon et aly 2008b). 'ilhe estimated risk for release and introduction of
HPAI virus through thesbackyard cbickensT into. Phyarpon: township was moderate with

moderate uncertainty. ; id

Exposure assessment

7

=i

The movements, of backy-a—rd;chickengv;/er’e only within the township’s markets.

Bamboo baskets Weré‘rj'w:ainly used for carrying of baokyardfi;hickens and some carried by
hand. Most of dealers rléver cleaned these containers. Most of the meat sellers made
dressing the backyard chickens inside the market and at home, and throw the feathers and
the waste products intoj the seawage and dustbin; This behayior is higher chance for
transmission of HPAI virus to commercial layer and. broiler chicken,farms. Moreover, the
absencefof fenices aribarriers, it is a.good eondition to get exposure of HPAI virus. The
estimated risk for exposure and transmission of HPAI virus through the backyard chickens
within Phyarpon township and neighbouring townships or States and Divisions was

moderate with moderate uncertainty.
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3.2.11 Free-ranging ducks

Release assessment

Most of the duck farms with less of biosecurity level were located in the rice fields
which were favored habitat for wild birds. Some were mixed farming system with backyard
chickens, geese and pigs. The paddy field, small river split from Ayeyarwaddy river and
canal were used as a duck grazing area. In 2008 surveillance, 1% HPAI seropositive was
found in ducks but in 2009, no seropositive was detected (Table 6). The virus also was not
detected. It is well known that duck is one of the aguatic birds that act as a reservoir for
HPAI H5N1 virus if they do not.exhibit clinical signs. Subclinically infected ducks do not
shed large amounts of virus.into the enviré_pnment. However, if they show clinical sign, the
amount of virus shedding is increased:.(Tun:lpey et al., 2002). The estimated risk for release
and introduction of HPAIVirus through the Tfleej—_ranging dueks into Phyarpon township was

4
moderate with moderate uncertainty. - id

Exposure assessment

- |l
el

The free-ranging, duck hus-ban:dry had a-high possibility to play an important role in

spreading influenza v'LrLiS because of movement of ducks and healthy reservoir for HPAI
virus H5N1. Spent ducks and pullet ducks were not distributed to other neighbouring
townships and States or Divisiens; a little mount‘of duck was selling within township during
the study period. Mast, of meat sellers dressed the(ducks at the shop in market and at
home. The duck feathers were collected by the feather collectors but waste products were
discardedyinto\dustbin and| drainage...This practice is more risk for the exposure of HPAI
virus to commercial layer and broiler chickens. The estimated risk for exposure and
transmission of HPAI virus through the free-graining ducks within Phyarpon township and

neighbouring townships or States and Divisions was moderate with moderate uncertainty.
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3.2.12 Consequence assessment of HPAI outbreaks

When HPAI outbreaks occur in domestic poultry in Phyarpon township, various
control measures and actions are implemented by LBVD of Phyarpon. The magnitude of
impact would be effect to the economic of chicken and duck farmers and to human health

especially duck workers, farmers, dealers, sellers and consumers. When HPAI outbreaks

occur, LBVD of Phyarpon will implem s control measures organizing with head

quarter of LBVD. The outbreaks ¢ n be in the affected location through the

affected farms. If the HPAI ou ' ation should be considered to pay for
farmers; otherwise we can tlon Moreover, a huge drop in
market demand can be fou ur , -".';, as as market price. This will lead to
further loss of income etailers. Not only these effects,
public health, social an mente .* fe " an be resulted from HPAI outbreaks.
Therefore the estimated ri t of HPAI outbreak through the
infected domestic poultry wi and other townships or States and

Divisions was moderate with low uncertainty.

EB 2
ﬂuﬂ’J‘l’IEJ‘Vlﬁ‘Wﬂ']ﬂ‘i
’QW']MT]‘EEN AN Y



CHAPTER V
DISCUSSION

Four distinct HPAI epidemic waves were recorded in Myanmar during 2006 to 2010
causing approximately one million birds’ death and one non-fatal human case. The
outbreaks were occurred in Sagaing, Mandalay, Yangon and Bago Divisions as well as Mon
and Eastern Shan States. Geographically, ‘most.of the outbreaks took place in central
Myanmar. Affected bird species are commereial layer, backyard chickens, quails and
guinea fowl. In response~to" HPAlI“ouibreaks, LBVD implemented containment measures
including stamping-out™ poliey, quarant&ne and movement restriction, zoning and
compartmentalization, “hygienic measuré_s,,.. tracing and post-outbreak surveillance
according to the 2006 and 2007 conhrrgentfy plan The consequence of these outbreaks
relate to the direct impact.of economic. losseg and public health intervention. However, it is
still need the information of fisk/of HPAI in Myanmar. This study was aimed to identify the
risk factors in ducks farms and to assess tr;re!afea risk of HPAI on poultry and poultry

products to provide risk management_and recomm,endahon for HPAI prevention and control

£ el

in Myanmar. The resu_lt's.a_of this study show that some critical;"fa__ctors including wooden box-

egg container and sodrga of drinking water are associated \1\7+th being HPAI seropositivity in
ducks, while in reuse container after cleaning is associated as a protective factor. The
results of the overall risk estimation show that the risk of ducks and backyard chickens were
moderate with low uncertainty, while.overallirisk for.wild birds’ was low with moderate
uncertainty. The estimated risk for féed, day-old sehicks, commergial layer and broiler
chickens; ichicken | eg@s, quail eggs, day-old ducks, duck eggs ‘and/ duck and chicken

feather were negligible with varying levels of uncertainty.
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5.1 Serological status of HPAI in duck farms in five townships, Ayeyarwaddy delta region

Free-living bird species such as ducks, geese, swans, gulls, terns and shore birds
have been considered as the natural reservoirs for avian influenza viruses (Swayne and
Halvorson, 2003). The serological surveillance results have showed seropositivity in ducks
from four townships out of five townships in Ayeyarwaddy delta region ranging from zero to
24% at farm level and from zero to 10.7 % atindividual level. All of these ducks were healthy
at the time of sampling. The highest seropositivity was occurred in Pathein (25.5%) and
Kangyihtaunt townships (22:6%)--lt-is interesting-that-these two townships have no duck
hatcheries. Most of the farmers.efder the ducks from the Bago and Yangon Division (H5N1
outbreak areas) where the 2% ave, of HPAI outbreaks occurred. Therefore, it is more likely,
the ducks raised in these townships could get exposure of virus from the previous outbreak
areas. In the other two tewnships, Dedaye éf\dJMyaungmya were found seropositive ducks
with low positivity (5.3% and 0.7%). These ‘éwo townships, like Pathein and Kangyihtaunt,
are heavy ducks raising areas. Thé_r-e.zasons;i_)_ri-seropositivity are lower than Pathein and
Kangyihtaunt townships, andthe: likely souroé{éf{exposures were not clear. In Phyarpon

township, unlike other townships, no -seropositﬁ_xgﬁducks were observed. In fact, there are

three duck hatcheries.inithe Phyarpon township and no sup_pb_rted day-old ducks and pullet
ducks from other areas where previous HPAI outbreaks or history of HPAI seropositive in

ducks.

In this study, the™virus was"not" detected” from all' oropharyngeal swabs of the
seropositive and seronegative ducks. It is, likely, that ‘atthe time, of.sampling the ducks might
not be shedding thewirus. All ducks are healthy at the time-of sampling; may be carrying
low pathogenic or high pathogenic strains of avian influenza. As Ayeyarwaddy delta region
is rice growing delta area, the paddy fields are used as feeding grounds of ducks. There
was a report of strong association between H5N1 virus and free-grazing duck in the paddy
field and it was a critical factor for the persistence and spread of HPAI virus (Gilbert et al.,

2006).
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5.2 Risk factors of HPAI being seropositive in ducks in five townships, Ayeyarwaddy

delta region

In this study there was an association between certain risk factors and being
seropositivity of HPAI H5N1 virus in ducks. Using wooden box-egg containers is
significantly associated with being HPAI seropositivity in ducks (Odds ratio [OR] 52.66, 95%
confidence interval [Cl] 2.34-1 .188x103, P=0.013) compare with bamboo basket and plastic
card-egg containers. It is also noted that egg” lrays. and vehicles form the markets are
potential sources of infection to poultry (Biswas et al.,.2008). It is possible that these egg
trays can get contamination witheHRAI virus via feces and environment. The types of egg
tray used in these study areas are wood’en poxes, bamboo baskets and plastic cards.
Wooden box-egg containersgsaresdifficult teLoJ,ean. Therefore, it is possible reason to pose
high contamination of HRAI virus: Most of trTe farmers usually share of the egg trays at the
dealer shops. Sharing of egg tray is a higher chance of getting HPAI infection in poultry. Itis
also reported that the discriminate usage of egg trays by egg dealers who used their trays

between states and farms is hlgher rlsk of mfectlon,(Bello et al., 2008).

e

Reused egg c_e@tainers after cleaning are negativejy_associated with being HPAI

seropositivity in duckS“comparing with without cleaning the containers (OR=0.03, 95%

Cl=0.00-0.42, P=0.01). Fwo types of egg trays as woodenox and bamboo basket are still
difficult to condugct .appropriate,. cleaning,. The .report, in, the Republic of Korea on the
outbreaks of HPAI (HBN4) similarly ‘'showed ‘that reuse of ‘egg‘trays without cleaning is
hampered the prevention and control of disease (Wée et al., 2006). It+is to be sure that the
farmers need to clean’and disinfect eggitrays beforeientering or prior to.use on the farms.
There have been reported that some outbreaks and spreading of avian influenza have been
associated with transfer of virus by carrying egg trays (Thomas et al., 2005). However, the
equipment used after cleaning, exposing sunlight, dryness and heat, the virus

contaminations are less likely.
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The water from canal and small river that used as drinking water for ducks showed
significant association being of HPAI seropositivity in ducks comparing with the water in
public well (OR= 30.739, 95% CI=1.96-481.637, P=0.015). Water is considered as a
potential spread of HPAI, it has been contaminated with HPAI virus. Ayeyarwaddy delta
region is a water flooded area in the rainy season. There are three seasons including
summer, rainy and winner with average temperature of 25° C in this delta region. The
annual rain fall is approximately 127 inches. T'here are a lot of small rivers and canals that
split from Ayeyarwaddy river. Infected wild birds and ducks may excrete or transfer HPAI
virus to wetland, canal and pond. Itis reﬁorted that HPAI virus can survive three days in
paddy field water at 25-32°.€" (Songserm et al., 2006b) and longer in cooler condition
(Brown et al., 2007). Most ofithe duck farms in the study area use water from the canal, river

and pond as well as set theducks on the vvéwté"r in the canal, paddy field and river.

| 4
Ducks raising systemyin the, study aféqi of Ayeyarwaddy delta region are based on
open house system. In this system, ducks éﬁé.,_set free on the water in canal and in the

paddy field in the morning and retirn to the fai:"éﬁ%t noon to have the supplement feed. In

the evening, duck farmers pick Gb’théducks aga-'m"tb the field.for natural feed and return in
the late evening. This'obeﬁ—dtrck—rafsmg—system has-higherchance for HPAI infection but
we found that it was nbt- significant. In Thailand, H5N1 infect'ic?n was detected in three duck
raising systems such as ;pen houses, free-ranging (grazir;g) ducks and backyard system

(Songserm et al.;20060).

In. this 'study, ‘e, fesults“of 95% confidence interval were shovied that a wide range,
especiallyfin wooden box-egg container (2.34—1.188x103) and using source of water from
wetland (1.96-481.64). Generally, it may be the effect of small sample size in case and
control study. This case-control studies are more likely to have selection bias than other
epidemiologic studies (Geneletti et al., 2009). In this study, case and control duck farms

classification was based on selection criteria of seropositive and seronegative results of



57

HPAI in ducks to eliminate selection bias. However, we were not sure for recall bias that

based on farmer ability to recall their memories on the past.

Nevertheless, this study did not find a significant association between HPAI
seropositivity in ducks and paddy field, receiving visitors, contact wild birds. These factors
could be potential risk factors for HPAI infection (Gilbert et al., 2006; Henning et al., 20090b;
Fasina et al., 2011). The reason is.the limitations of small sample size for case (12 farms)
and control (38 farms). Data was not availableffom*some questions to be considered for

-,

risk factors.

5.3  Poultry supply chain ef Phyarpon township

&

Poultry supply chainsresults demongtrated that three connections including within

=
township, exported and imported poultry-and poultry products. Within the township, the
poultry supply chain is mainly: connected vvij;h .4 markets that sold poultry and poultry

vl

products. Backyard chicken and duck flows are mainly found within the township as well as

day-old ducks, duck and chicken 8ggs. Throug_h_'gu[ study, the supply chain of poultry and

poultry products in Phyatpon township is not complicated.—

We found that poultry and poultry products are mostly exported to neighboring
townships and othersStates or.Divisions swhile«insimported poultry: and poultry products to
Phyarpon are only, from Yangon city."We found that ‘approximately 25,000 duck eggs are
traded to.Yangon.city, and Bogale township.daily. Approximately 3,000, chicken eggs are
delivered to neighbouring townships, " Hinthada'and Kyeiklatt-in daily."There are three duck
hatcheries that supported the day-old ducks to neighbouring townships including Dedaye,
Bogale, and Kyeiklatt and Yangon city, Tanintharyi Division and Rakhine State. This
supporting is a wide spreading as a whole region of lower Myanmar. At the time of study
period, the hatching of day-old ducks did not start (hatching season June to October). The

highlight is the duck feather from Phyarpon that are treaded to Yangon city during October
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to March but data not available. It is surprise that the flow of ducks and backyard chickens

to neighbouring townships are not found at the study period.

We also found that day-old chicks, feed and quail eggs are supported to Phyarpon
from Yangon city. There is no quail farm in Phyarpon. Quail eggs are imported from Yangon
city. At the study period, the flow of day-old chicks and feed are stopped for a while. Most
of the poultry and poultry movement occur viaidealers on boats, trucks and motorcycle.
There have been reported that movement of livesbirds, contaminated transport vehicles and
materials increase the chance of HPAI virds spread to poultry (Thomas et al., 2005; Kung et
al., 2007; Biswas et al., 2008).«Understanding the movement of poultry and poultry
products, it is essential (e develop ‘the i&argeted surveillance and appropriate control

program of HPAI. - T

it

| 4
5.4  Qualitative risk assessment of HPAI irii‘_F_’hy_arpon township
-:-j-_.ft’-,

The overall risk estimation of release assessment, exposure assessment and

consequences assessment of HPAL-for live dde'KSand backyard chickens are moderate

with low uncertainty, while_in_case of wild birds is low with-moderate uncertainty. The risk
estimation for feed, day-old chicks, commercial layer and broiler chickens, chicken eggs,
quail eggs, day-old ducks, duck eggs and duck and chicken feather are negligible with

varying levels of gncertainty.

The estimatedsrisk for live ducks andybackyard ~chickens ,are moderate with low
uncertainty, which 'means'the" occurrence of risk is likely with strong"evidence. In case of
wild birds, the risk estimation is low with moderate uncertainty which means the occurrence
of risk is unlikely with small evidence. The estimated risk for feed, day-old chicks,
commercial layer and broiler chickens, chicken eggs, quail eggs, day-old ducks, duck
eggs and duck and chicken feather are negligible with varying levels of uncertainty, which

means the risk is not occur but cannot be excluded.
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As Phyarpon township is rice growing delta area and a lot of surface water, small
river and canal split from Ayeyarwaddy river. Water birds and wild birds can contact with
ducks in the paddy field. Therefore, free-grazing ducks have a higher chance for
contamination HPAI virus. In this risk assessment, most of the estimates were associated
with low to high uncertainly and needed to be interpreted with caution. For estimating risk
level was combined with epidemiology reviews, information of poultry and poultry products
supply chain and existing published literatures/but scientific evidence is lacking. Through
qualitative risk assessment forsthe introductions#tfransmission and impact of HPAI virus in
poultry in Phyarpon township was negligib!é to moderate with low to high level of uncertainty
during the study period of ApiilcJune 2010.

)

The high level of ungertainty associated with risk estimation is pointed to significant
gaps in knowledge of the jepidemiclogy c'—1j‘ HPAI and poultry supply chain. Therefore,
extreme cautions are required in the i_nterpré_igtiqn of the risk estimate. It is needed for the
targeted data collection to fulfil Some ofthe réLé\éant knowledge gaps. These targeted areas

should be to do survey for the infermation o@a‘prevalence of HPAI in ducks, wild and

resident birds, and backyard chickens: -

The risk assessment undertaken in this study were baéed on the release, exposure
and consequence assessment by supporting information of poultry supply chain study,
institutional and/epidemiological- reviewing. “From the release and exposure assessment
which did not cover all possible introduction and transmission pathways for HPAI virus. The
completerintroduction-ands transmission af HPAL would, include both direct and indirect ways
including environmental temperature, humidity and geographical region and biological
factors. Movement of ducks and backyard chickens are considered to play in critical role of
spreading of infection. The consequence assessment was considered the impact of HPAI
outbreaks, if outbreaks could occur in poultry in Phyarpon township. The qualitative risk
assessment conducted on the current study found that overall risk estimation of ducks and

backyard chickens were moderate for getting HPAI infection and transmission. In contract,
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the qualitative risk assessment done in Thailand reported that the risk of free-ranging ducks
was negligible and for live poultry was very low. However, this qualitative risk assessment
focused on poultry and poultry products, instead of specific species in Phyarpon township.
This qualitative risk assessment were estimated based on outcomes of sero-surveillance of
HPAI in ducks and HPAI disease situation, the information of surveillance on other species
were not included. The estimation consequently needed to be interpreted carefully based
on specific criteria. Risk assessment is a toal to provide information for risk management, in
this study the management should be targeted.free=grazing ducks and backyard chickens
sectors. In meantime, the cross-border tfade measures should paid attention in cases of

seropositive and new outbreaks insoultry in neighboring townships.
"|

55 Conclusions and suggéstions |~ — —

— it

v
This study was condugted to identify":the risk factor'in ducks farms in five townships

by case-control study with guestionnaire inteﬁyjrew. The results showed that:

- Wooden box-egg ‘gontainer and- éj)‘urce of water from wetland were major

risk factors for being-HPA sero'pbéjiive in ducks.

- Reuse .c'gntainer with cleaning resufted that as.a protective factor for being
HPAI serepositive in ducks. .
- Further studies are necessary to extend the risk factors study in ducks

populatediareas like) Ayeyarwaddy, delta regiomindvlyanmar.

This study-alse,conducted qualitativerrisk.assessment,of HPALINpoultry in Phyarpon
township, Ayeyarwaddy delta’region by ‘evaluating the information ‘of poultry supply chain
study, relevant institutional and epidemiological review of Al in township. The results
showed that:

- Overall risk estimation for backyard chickens and ducks were moderate with
low uncertainty.

- Overall risk for wild birds was estimated as low with moderate uncertainty.
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Overall risk estimation for feed, day-old chicks, commercial layer and broiler
chickens, chicken eggs, quail eggs, day-old ducks, duck eggs and duck

feather were negligible with varying levels of uncertainty.

Suggestion for risk management of HPAI prevention and control are:

Encourage to farmers for farm registration

Movement control for free-grazing ducks within village

Improve biosget
Training andp r HPAI prevention and control for

poultry farme

AULINENTNEINS
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Appendix A

Duck Farmer Questionnaire Form

Section 1: Basic Information

1.1 NaME Of OWNE

1.2 AdAress Of FArmM OWNEE ..ot e

1.3 Address of Farm ... AERRRLEE W
1.4 Location of Farm (GPS)  Latitude.................. A Longitude...........coooeinn

2.1 Total number of duck in you
22 Age
2.3 Type Meat
2.4 Breeds of duck

Local [[] Others []

Please specify...........

2.5 Sources of duck

|:| Second moulting |:|

ear of age) (over 2 year of age)

2.7 Duration of flock keepinm
Under 6 months& 6-12 month&.* |:| 1-2 years |:| Over 2 years |:|

29 ovsosoo itk PR Y] T WEI 171D

Direct to I&al market |:| Thapugh the dealer Qp
=
e AN AN AN
2.9 What tyqe of containers do you use for duck egg and duck transportation?
Plastic basket [ _| Bamboo basket| | Woodenbox [ ]

2.10 Do you reuse this type of containers after cleaning?

Yes ] No []

Name of Interviewer. ..o TiMe o

Place of Interview: Township..............coocoiiiini. District..........cccooviiin Division...........coociiiiiiin
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2.11 Do you give any feed supplement to your ducks?
Yes |:| No |:|
If yes, what kind of feed supplement dO YOU GIVE? ... i e
SOUICE OF FEEA ot

2.12 Water supply for raising

Well |:| Tube well |:| Tap water |:| Reservoir |:|

2.13 Where are you setting your ducks? '
”/f Lake [[] Paddyfield [ ]
_{-—"_

........... K —

2.15 How far is your farm fron( . %

Wetland |:|

2.14 How far is your farm from wat

Yes

If yes, what sort of livestoc 1- 2.18.
Chicken [] " | Pet bird ] Pig ]
Cattle/Buffalo[_|

2.18 |s there any chicke ‘ 10 Q | your flock?

Yes

2.19 Do you see any wild bi@ in conta

o [[] Notsure []

Yes gn No
e RBTRUNINYATS

2.20 Do y(ﬁmov y’ﬁur flock to another plaogwhen the origifial place beoomes% or shortage of water supply?
ﬁs

aNTl It NV RV 1 E

If yes, ha/v far from the original place? How to move? Please mention the location of new place.

2.21 Did you see a mass mortality of ducks (1% mortality) in your duck farm during the last 6 month?

Yes [] No [ ] Notsure ]

If yes, what clinical signs did you see? If no, go to Section 4.
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Section 3: Biosecurity

3.1 Duck production system

Free ranging |:| Semi-intensive |:| Intensive |:|
3.2 Which system do you use for selling of your ducks?

Allinallout [ ] Partially ]
3.3 How do you clean the farm?

Everyday [ ] One Time/week[ |

Other [

3.4 Do you make disinfection in the
farm?

If yes, how do you make? If no,

One time/we

3.5 Who take responsibility

Worker elf nily member
If yes at worker, how many wo iMmyoUr farms?. b . oo

Where are they staying? ......... - . .. M & 2\ % e
3.6 Are there any visitors or i
Yes

ot sure []

If yes, how often they come?

Everyday [ ] Twice aweek [ ]

Section 4: Farmer Attitude v‘

4.1 Do you know HPAI? m
o ;:mumm ENSNEINT
Whalma salunANeaeY.

4.3 What do you think the introduction of HPAI into your farm?
Wwild birds [ Visitors [] Contaminated [ ]  Notsure [ ]
materials

4.4 What do you think the transmission of HPAI from farm to farm?

Eggtrays [ ] Feed bags [[] Visitors []
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4.5 If you have any health problem in your farm, to whom you consult?
Local authority ] Township Vet: [ ]  Private Vet: [] Animal Health [ ]

Duck expert |:| worker

Section 5: Additional check list for farm environment:
5.1 No. of housing...............o.e.e.

5.2 How far is between farmer house and duck house? ........cccccceiiiiiiiiiiiiiiiinnee.

/j
==

5.3 Net Yes
Using
5.4 Rodent Yes

Note:

3

sheltered area or pen.

Semi Intensive: Ducks are fr ension or 'run' during the day where they

feed freely on insects and worms. s% \s}\ utrition and assists in balancing their

diet. - =
f?:—ﬁ e

Free-ranging: Duck are moved around f

In 2004, FAO identified poult i tors \
7 \
Intensive: Ducks are kept in nements ’ lies are provided i.e. water and feed in a

over long distance and across the township.

All facilities are not provi ed.

!" —

|
ﬂ'lJEJ’JVIEW]ﬁWEJ’lﬂi
ammmmummmaa



Location of the Duck Farm

Interviewer: Please draw location of the duck farm
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Appendix B

Poultry Supply Chain Questionnaire Form

Section 1: General information

1. Name of participant. ...

2. Address

75

3. What is your occupation?

[ ] 4 Egg dealer
2. Live poultry dealer |:| 5. Hatchery owner
[] 6. Dayoldduck degler ==

1. Meat seller

3. Egg seller

If yes in No. 1 to 4, go*to leit'column.

Section 2: Supply chain information

[ ] 7. Dayold chick dealer [ |
[}#8_Day old quail dealer [ ]

10. Feed dealer

L]

11. Manure collector [ ]

[]

Feather dealer

If'yes in No. 5 to 11, go to right column.

4. |dentify types = 4. |dentify types
Village chicken ] Duck: |:| v Day old chick [ ] Feed ]
Layer [] Quail AL Day old duck  [] Feather ]
Broiler [] f Day old quail ] Manure ]
5. Source (where do you, collect) 5. 'Source (where do you collect)
Where. ... ... WRETE . . e
Fromwhom.......... 0 From whom. ...
How frequent...........oooi How frequent..........ooooiiii
6. Place of distribution (where do you sell) 6. Place| of distribution (where do you sell)
Outside townsShip........ocoiiiiii e Outside township.......ocociviiiiii e,
Ing[Ce @RHSNP LY. Q. &Y. dg’ 6% 1.8.1 00 INside township. Lt
Localmarket.............oc Localmarket.........cooii .
Home o, HOME o,
7. Daily selling volume..............cooii 7. Daily selling volume................oooi
Date of interview..................
Name of interviewer ... Time ...
Place of interview: Township .............c.ccocoiini. District..............co Division............cooveiiinnn.
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8. Buying price of live birds /egg:

Village chicken...........cocooivinn. kyats/kg
Layer ..o, kyats/kg
Broiler.....ooovi kyats/kg
DUCK. .. kyats/kg
Quail......coooii kyats/head
Chicken egg......ocovvviiiiiiiinann. kyats/egg
Duckegg....coovviiiiiii kyats/egg

Quail gg....ooviiiiiie Kyats/egg

9. Selling price of live bird/egg

Village chicken..........il . kyats/kg
Layer....cocovvveeeeen i 0 Kyats/kg'
Broiler.........ccooeveen gt 40 kyats/kg ,
Duck...ococovviiiiinn i 0 Kyats/kg' 4
Quail...c..coovvveeeenn . A kyats/head’-__
Chicken egg......ccoovveede i kyats/egg 7
Duckegg..c.coovvvviiiii i Kyats/eqg :
Quail egg....cccovviiiiiii kyats/eqgg =

10. What kind of containers-de-you-use-for
transport?

11. Do you reuse these containers?

Yes [ ] No [ ]
If yes, how do you clean the container?

12. How dg you ‘transport the poultry and poultry

products?

8. Buying price of:

Fertile duck egg (hatchery) ............ kyats/egg

Day old chick........coovvviiiiii, kyats/head
Day old ducK.......ccoveiiiiiiiinnnn, kyats/head
Dayold quail.........cocoviiiiiiiiin, kyats/head
Feed. ..o kyats/bag
Feather..........oocoiii kyats/bag
Manure ..o kyats/bag

9. Selling price of:

Dayold chick........cocoiiii kyats/head
Dayold duck........cocoveiiiiiiii. kyats/head
Dayold quail...........cooeoeiiiiin, kyats/head
Feed. ..o kyats/bag
Feather..............oo kyats/bag
Manure ... kyats/bag

10-VWhat kind of containers do you use for

transport?

11. Do you reuse these containers?

Yes ([ 1] No [ ]

If yes, how do you clean the container?

12. How do you'transport the poultry and poultry

products?
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