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e West Nile Virus Surveillance Project in Thailand mm e

Suwich Thammapalo', Kobkan Kanjanopas®, Narong Nitatpatana®,
Kasama Krataithong4, Anusorn Pawaputanun5,

Daechathorn Vonghirun®, Chartchai Charoenseing’

'Office of Disease Prevention and Control 12, Songkhla, Bureau of Vector Borne Disease, Sciences and
Technology for Research and Development Institute, Mahidol University, *Office of Disease Prevention and
Control 2, Saraburi, *Office of Disease Prevention and Control 4, Ratchaburi, °Office of Disease Prevention

and Control 5, Nakhon Ratchasima, “Vector Borne Disease Contrlo Center 8.2 Nakhon Sawan

Abstract

This cross sectional study was held during year 2005-2006, to survey the West Nile virus in
Culex mosquitoes, serum of birds and horses. The ELISA and PCR technique were adopted to detect
the parasite. The positive IgM West Nile virus specimens will be confirmed by technique of Plaque
Reduction Neutralization Test (PRNT) at Unité des virus émergents, Faculté de Médecine, Marseille
Institute de Recherché pour le Development (IRD), France. In year 2005, all of mosquitoes and serum
of birds from Nakhon Sawan, Pathum Thani, Prachin Buri and Ayutthaya provinces had shown
negative. In year 2006, collecting of mosquitoes and birds were still being done in the same areas
and also to survey in horses from open farm at Kanchanaburi, Nakhon Ratchasima, Saraburi and
Phuket province. The result had shown a pool of Culex vishnui from Nakhonsawan had infected the
harmless Wang Thong virus, and the horses from Kanchanaburi province had infected with positive
IgM West Nile virus at the infection rate of 6%. So that the active survey for West Nile virus
surveillance should be done in birds and mosquitoes during rainy season, and the passive survey in

horse for 2 times every 1 or 2 weeks after season stop.

Key Words : West Nile virus, Surveillance, ELISA, PCR, PRNT
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Tagifu (20 m3nsamedssnanasnnasnsdilasuidadeuaiuusng audslaiu 3 §am (acute phase)®”
FuMsuenida West Nile virus 91nd5uviaanasiiansnseutiziinzsadeusnousnailasnifiosndym
mMIvins e (amplification) tielminaalilunsnse wu anwlizesnsls Tag Man RT-PCR a9
West Nile virus mnauaoLLa:’Eis”'maaéﬂ’m\léwaLﬁm 57% uaz 14% masdunniu® udumiiaide
SN 3w Uan wazdenu AfEesuIusnnfifesneen1sasRnUiaIn®  ueRfiTIBIue NI
weniie West Nile virus 91naxpsniemnaila molecular amplification methods Waz culture®*” 3

Immunohistochemistry (|HC)(25-26)

JnnUszdon

\WiamdnT1NIAaidie West Nile virus Tuges1atey unuazan

Jdauazdsnis

nsAns iy Cross-sectional study Tuil 2548 uay 2549

2

Wuna1uun1s

il 2548 duilumsiiviudunnneenew Teuasziindoniauasaissa Jnlnaeadoniammusii
uwasun Usziiusgedesuuinniinussnsivinanauas uazuinafinsnugisaesdnisylansy
ST IANITUAITAIELsENN TN IALUTAUYT

1 2549 siflumstiifiouaszifin FmIauUesAIIIA LAZUSAYNININTBIMBNUMATT (NTIMVNILN)
uazienzuludeninuasIsinn Moauys q3xyd uasgiin
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BN 19 light trap + dry ice (CO) andugonanasiu uazsuunusnmasilafiulanase cryo tube
vianAas 30 A2(pool)

un : uniifulagnianzidsnaniaudenlainvonaulu Usnes 1 co dmuuniifioualve uas
anUSaasasavsuuniifizuiadn Juwany serum iulanasn wé’am:LﬁamLﬁfaunnﬂﬁ’sgﬂﬂdaﬂné’uQ
SITNBANUA (L%amé%’nﬁ) u%L’JmW'ﬁuﬁW:ﬁn'}ﬁuunnnmﬁﬂ

o

W ag'm’mﬂ'mwm&'amﬁw 20% PASIUIUTIVNATULARL UMY NIEIIUAUIIIND 20 2 z\ju 50%
i’mﬁu’oﬁmnﬁaﬁﬁﬂs:ﬁ“ﬁaumé’ﬂLauﬁ’ugnﬁmnﬁaﬁLﬁmmnmLLﬂﬁ’uﬁ:ﬁﬁﬂiﬁﬁaumé’man MIEzLdenin
dudunslasdmunneviegideimansziwhaa Usims 2 cc tuleme serum Taviasn
viaeamBges F5ndeaun uazan vssyludsitiudouns 1hasiinesufiiniszeslassmsidelsa
szuneniialn TasonsH ouasianniadu aotiuddouasimuineeansuazmalulad sminondouding
AR
Lﬁuﬁaazi'mLﬁamunLLazqﬁquwuﬁoLﬁuﬁNmsLLwéni:mﬂmaorﬁa (Amplified cycle between mosquitoes

and bird reservoir hosts) uazidpax (dead end) wavAugAnguTuauly

N1S@ASIY monaodﬁﬁ“ﬁms (Lab diagnosis)

#89 Lab : lassm a3t lhsaszunanialn Tassmaddouasimnniadu sotudsauasinuninedsn
waznAlulad aninendanfing A1anen sdlunisnsanauiuefzila IgM ma West Nile virus a1ng5uun
uaza1 Aa835 ELISA uarlunsdl IgM me West Nile virus WaUINI=ATIUAURLOATIAE35 Plaque
Reduction Neutralization Test (PRNT) Sﬂﬂ%u’a‘ﬁ' Unité des virus émergents, Faculté de Médecine,
Marseille Institute de Recherché pour le Development (IRD), France

11991 Antigen : A33% %8 Flavivirus @835 PCR (universal flavivirus primer)
Flow chart of West Nile Virus Surveillance (Mosquito, Migratory birds and Horse)
Trap mosquitoes by CDC light trap + Collected migratory birds and Horse

Identify mosquitoes and migratory birds
30 mos/pool + migratory birds and Horse (serum or organ)

Screening by Universal Flavivirus PCR

Negative Positive

Gene cloning and sequencing

Gene analysis by Blast search
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FATINTNU 89 UN uazafiiEe West Nile virus Suiiugiinisufiguentioniaiialsalutszmalny

wan1sanuyn

1 2548 ladiilunsfanssamensians: Selasdugsuazianzidonunnsiavnide West Nile virus Tuiuil
fifunewswuaz m3sunUszadudwunnn lafinsanzidensmeiiasnmernumsaamisnisyss ey
wazyszdaiusiuI s NN

st 1 BeuhszToluituil 5 Somia Ao Ymiaunsanssn wruasAiayse Uil anauas
uazUIuY3 Usng Swuuniidulasiaiedu 348 i dfeunanewhnvnoiideviauasansse fuyusii
wazundszaduludmiadug finde Sunsnsamemesufsinnslamwuunsialafie West Nile virus

gfiduNite 5 andaideaturenuituouioauy 7599 @ swlnaiugeiaaana Culex 91
Cx.vishnui Was Cx. quinquefasciatus wmzﬁwﬁtymmwﬂ%a West Nile virus %amimwmoﬁmﬂﬁﬁ’ﬁmi
Tunugenilalafide West Nile virus isulfisaiu

1 2549 Tasifiumsfanssumensiss Jlasdugeanziden unuaznAsImIEe West Nile virus

939 2 FeyasINaIINMTnI luiud 5 Somia Ae YmiauaTaassa uasTsRIN Maau3
wazgifin Usinguanisnsaanevasuiifnislanugeuazunlag fiide West Nile virus umiinismsdawy
Wang Thong virus Tug Cxvishnui 717w 1 pool fiustiniisuesziin faniaunasansse Feduemzysyiai
uazianziieaunewewAieu (1319 3) uazluanlawy West Nile virus antigen uanuNd IgM np West
Nile virus #idoniamaaun’ Aausnsnsindayszanu 6%

J91snuwa

M3z Toida West Nile virus Tutseimalneilonyszan 2548 uallasngwugsuazunsinlaflide
West Nile virus LLGiﬂOUiJ‘;:N'Im 2549 Wugs Cx.vishnui ﬁl,"'f?a Wang Thong virus %aﬁmﬁm‘lﬁuaﬁm
(laifvuadiiauny) aausinseans sminedenfos 9189l uedolufisnmeunslunssslaq) 1wy
Tugw Cx. quinquefasciatus figralanemeamile TmtﬂaiﬁaLﬁryﬂiﬂw’%aLﬁuﬂmméauquﬂuﬁiamﬂm MINULED
fanan? ﬂ%v’oﬁl,ﬂquﬁﬂimﬁaLﬂuﬁaadam%uﬁuﬁuﬁﬁu’hqa Culex wannvaepiassnsofade virus la

Feunawew 1wy unnving nusnaiuessie SmInuAENsIn watunUsradu 1wy unfisu
nusnusuanlufide West Nile virus °11mzﬁﬁfmnﬁuﬁé’mﬁ’mmquﬂﬁwamnﬁiaﬁugu (IgM) Fe
West Nile virus 1ag IgM Tausnsivsniinishiadanluuuin (acute infection) é’uﬁa%’iflﬁfl\lﬁ%’m%amﬂqa
LLsﬁﬂawas:q%’mLauﬁuﬁé’f\mdnﬁmsLLwéni:mm%amnqagiunLLa:unéqaﬁmu

IgM West Nile virus lasumsnsrefudulvnasiniiaseiuanaonsiuiiiu Reference Centre lab
B Tesassanuszimaluglsy sihlnaeyailfienagnassuazusiug

andgaudnaznaned 1999-2002 wnizilsafinauwsszunavesiuiifulenineesnluideny Hu
miLﬁﬁiz‘?\ﬁﬁ:ﬁﬂi:ﬁm%mww\lﬁﬁa:damaizmﬂﬁwmﬁmmsnﬁﬁwuwLLuﬂﬁumiLLwéﬂi:mﬂTiﬂﬁmmﬁﬂﬁu
u Wuiinne egwdaiau auhangmslsnasmsmuauiiansadufomsunanszaslsale mashaz e
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fananfie ﬂ’]i@ﬁL‘ﬁu\‘l’]uL"ﬁ\‘lEﬂIﬂﬂﬁli’mWWL‘%ﬂ West Nile virus Tuun BN e ﬁmigmgnﬁfmuqu LATAU
WALABNT Pan American Health Organization (PAHO) %‘\1Lﬁuaoﬁrmmammsmqmﬁﬂﬁﬁmlﬁﬁmsﬂi:«qu
Lﬁdﬂﬁﬁ'ﬁmia’lumﬂﬁ’ﬁzﬁ'ﬂL%a West Nile virus 4ufi Caribbean Epidemiology Center (CAREC), Trinidad
wae Tobago Tuil 2002 wan'ﬁsﬂi:qu\lﬁ?ﬂuﬁw%aﬁamuaLLu:L%auiﬂmm?'mn'ﬁw]ﬁ:ﬁ’aL%a West Nile virus
(Epidemiological Surveillance) Tasedi @
1. nq'uﬂimfmiLﬁ'mmﬂﬁﬁaaﬁmiLﬁ'ﬁ:’iﬂuﬂﬁzmﬂﬁhimaﬁms@hLﬁuﬂ'ﬁw%a‘lﬂﬁﬁagamfiau
TogiSaemusidy Ao un ge 3 UazAu
2. é’numzmsLﬁﬁizﬁfﬁumaznﬁjmﬁmum

2.1 LL‘UUL“B\‘ljﬂzuuﬂ (Active Bird Surveillance) "’a’mqﬂi:mﬁl,ﬁaﬁ monitoring Folrsaluunasiui
Tasrmusituiidainsnsasamidsluuniiuanumes unm uazundug Seamgawsniuungulu Famiy
Carvidae ﬁagammswﬁuanﬁuﬁmiLﬁﬂTiﬂmwagﬁﬁﬂamﬁﬁ

2.2 uuuiBegnluge (Active Mosquito Surveillance) ﬁ“mqﬂima@?tﬁaﬁlﬁﬁaga%ﬁmﬁwﬁmqa
fign1sauunmesd (potential vectors) Tuﬁuﬁua:mmwmLLﬁuqaLﬂu monitor 289N15LAALIA
FINIATIINLEE West Nile virus Tuﬂqaﬁ'sﬂ LﬁaommﬂﬂﬁmsmwwuL%ﬂﬁ”luqaﬁﬁmﬁamumﬁaﬂ 1999
Lm:qoﬁﬁuﬁamﬁ’miém@nﬁaﬂuuLﬁaﬂ 2002

MIRTINNAYINEN (29) a\joLﬁuﬁhLﬁumsﬁ’uﬂizmniqﬂuaqa Culex fJus@uusn aqaﬁuq
so9a931 laun Aedes spp wardug musdu Tuiuiifiindeensesiseeumanwuidsluun ﬁmiﬁmgnﬁaﬂuu
AU visenuifiiTadides 0 sude) urasendnd unawew

23 wwudeiuludn (Passive Veterinary Surveillance)

ﬁagaﬁwﬁn&maﬂmﬁamn’mamaommﬁuLLazLLwﬂsszifm un g e ﬁaﬁagaé’m'}miﬁmﬁm
apsdallasawzan daauwng w%aé@uaﬁwLﬁflmﬁuwmwmaﬁﬂumiLﬁﬂ‘;t’"ﬁmﬁm VU NINBUEIU
Tsalusnfifionnanianes nioanfimnsasainissonaty laosedsunisannsinuadvllnasranide
West Nile virus

g msumaise sluaulasnsiamidos mani:ﬁﬂrgmzﬁpjﬂ'sﬂi'mﬁﬁmms@utmLﬁaT%Lﬁuﬁaga
Tumﬁnmasﬁognﬁm

ﬁhumiﬁmﬁ’uua:muqﬂiﬂ fmpaUfifusnuaazens Ao

nisdavnu

1. mavasiuiidfigaainnisfinide West Nile virus iwuidsadutulsafiinanigalasadug fe
mfmﬁmﬁmgnqoﬁ’m

2. mi’mmumoﬂ’]ﬁ'ﬁmqmﬂ’;ﬂ%ﬂ’;mimo behavioral science LAt social marketing e[umiﬂ[“r;
Us:mnﬂﬁmmﬂlﬁ"%“m'nui flaraalanazifiannuaszminlumstesiuauesindasassannisinie
Tsail

aad

3. ABBuq maansanszvile wu enasuudsuadsdamanzecgslasfevuimsiiduseaia/many
gudendindaidopyusnuiuvisaguanu U nuesatsINAIAY 1IN T T INALAILAL I NTEITIATY
ganmiunn Taivlzemiugalasawizeiinaaanayulng Wunu



ON 4 auui UNSIAU - Gningy, 2550

n1saduay

Aauaulsaiidige Ao mav‘hmw%‘amiamLLwdawazﬁuﬁ:qa(i’wmwm) Imﬂﬂﬁagamwwumﬂu
Uszpnsgaiiiu monitor riauT,SﬂLLWéLﬁwgﬂuLLazﬁmiﬁao FIUNTWURITLAS (aerial spraying) ﬂhqalﬁui’ﬂmﬂ%
maﬂé;n‘miqmﬁu (first line emergency response) wiisBeumInuEsluau

uanmn{f The Animal Plant Health Inspection Service (APHIS) 7849 The United State Department
of Agriculture (USDA) iauinisniinisdaaduunsndasiusnaeain West Nile virus a7

nfinaninzsauaziiiulandsemalnsfissnunmsnugeassialuana Culex Soifuwmesndy
zoaidin West Nile virus Tunaeuszimauazuslamngunadalafides uadosauniswusnsl 1gM West
Nile virus Tagladaauniswuidos 959 (Antigen) ﬁlaimaﬁ’m’lﬂuﬂ'ﬁﬁ%LﬁmLLa:LLwémzmﬂTﬁﬂgﬂu\lﬁ
nesUifun1sfi PAHO lasdunsuwimemswinss Solsreenadiusnals oy pjﬁé’ﬂﬁﬂﬂ{(ﬁﬁaLauaLLuzﬁaLmea
M3z Yan West Nile virus Tutszndlng domalui

N1S1W1S=001G0 West Nile virus luUs=inalng

1. 9 Sentinel site gudug9aNa Culex muaauAndev3nuiilamadosnanisissnsasys
Nnnusemaiilsaszine launamnaduuasmidoumnmi wu suisiuuunnagssugd Boen Beess
gn3onl Qifim uazimzayy TINeTUL waznzAsaunuiisEssuunidelusIsagRuLsTInM
4 \fiou (nqumAs-Aevnan) aaushininsavideansiamdsiugaggaunn 1 vie 2 fam seneuss 2 Al
Wavn Antigen L‘%{a West Nile virus

2. dwinlsadnnetilasuaas (§IUNa) &A5. (MAFUIN) UazBURAETasmTimunlrasAns
fddnunmlunssassulvuinismievas Lab asaviga West Nile virus $9p1afinisszuialuauanla
TopiamzAuitiddadodes

3. dninlsadnnailasuaaersoninsguLazaenaamaluladmaniszads West Nile virus
unyeans ans. tethlmsuwsuazUssmduiusyusulunissudsiussanssesiganly

4. MIAEEIALNAMSYIANMSURWIUMETUsE SN sIAUANTsATUNSE N MRS LA NSl
TopianzidenunafalisInsiavioisa West Nile virus uas H N, wazinnNeSeTEALI RSV sIINT e
Tumsasiinesdfianasiamids West Nile virus nasauggruiiutszdmnd (routine work)

5. nszurumsmanadsdeamiunlnssquiisulszmsulnanuuislunsnenunaz/mioss
unme Tndumnsauiinsiamide West Nile virus la

6. vszmmuinlasfimnugananelalunsssiunuiesanmsgnysia iendnidssnisiulse
flinanise West Nile virus Taslawnzusznnsilagendouinaudsiudunenswiaz/misunyssaauiid
Fwaunn uazsanastlassnsaasiulsafiinandelisadug Mhlasgelaisudeiu
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The Effective of Social Marketing on Agriculturist for

Malaria Prevention.

'Bussabong Chaotanont, 'Piyaporn Wangroongsarb, “Srisucha Caaoprom,

'Thawat Gantasri, 'Anu buafuengklin, >Charoenpong Choonoot

'Bureau of vector Borne Disease, Department of Disease Control,

®Disease Control Office No 10 Chiangmai,

Abstract

The quasi—experimental research aimed to investigate the effectiveness of the modified social
marketing for Malaria Prevention among agriculturist. The specific objectives were to identify the
perception to the risk of having malaria, the virulence of the malaria, the advantages of self
prevention the malaria preventive behavior, the correlation among the awareness and the preventive
behavior, and the correlation among age sex education and experience in developing the malaria
fever. The samples was Agriculturist in Chiangdao District, Chiangmai Province with divided into two
groups and consisted of 90 each, the experimental group (Ban Na — wai) and the control group (Ban
Thung Khao Puang). The data was collected by using questionnaire and interview structure before
the experiment, immediately after the experiment and one month later. The data collection was
perfomed from November 2005 to September 2006. The study consistented the social marketing
process to develop a data collection tool. Perecentage, mean, and standard deviation were used in
describing and independent sample t — test, paired t — test, and Pearson’s Product Moment Correlation
were employed to test hypotheses.

The study found that there was no difference in the mean scores of all the categories of health
awareness before the experiment, immediately after the experiment and one month after the experiment.
Regarding the behavior, on malaria fever preventive behavior, significant difference at the 0.05 level
was found between the control group the and the experimental group in this variable when the mean
scores of the data collected immediately after the experiment were compared. However the mean
scores of perception of the risk malaria and the advantages of preventing oneself from the malaria in
experimental group between before, immediately after the experiment and month after the experiment
were found to be significant difference at the 0.05 level. Before experiment the mean scores of the

malaria preventing behavior between experiment and control group, there was no difference in the
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mean scores but immediately after the experiment and one month after the experiment were to be
e e mmm significant difference at the 0.05 level. One month after the experiment the perception of risk malaria
and the advantages of preventing oneself from the malaria had relationship with the malaria fever
preventing behavior at the 0.05 level except the virulence of the malaria had no relationship. When
the hypotheses were tested to find out the relationship between the background variables, i, e.,
age,sex, education and experience in developing the malaria with all the categories of health
awareness, it was found out that age, sex, education and experience in developing had no relation-
ship with all the categories of health awareness.
It was recommended that a local network for cooperation in control and prevention of Vector
Borne Disease should be clearly established. If the social marketing procedures are to applied in the
campaign, it is necessary to spend time studying the target group before implementing the campaign
plan. If there is lack of information about the context and the people’s way of living which is related

to their desirable behavior, it is difficult to change their behavior.

Key words : Social Marketing, Malaria Prevention, Agriculturist
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Study on the effect of red lime solution on the oviposition of

Aedes aegypti L.

Ubonrat Nilsang and Wasinee Sriplong

Office of Diseases Prevention & Control,12 Songkhla.

Abstract

The study on the effect of red lime solution on the oviposition of Aedes aegypti L. was conducted
using 4-day old, blood-fed Aedes aegypti L. females. Twenty mosquitoes were kept in each of 10
rearing cages. Four cups containing filter papers along with three concentrations (w/v) of red lime
solution, namely, 0.06%, 0.6%, and 6.0%, and pure water, as control, were provided in each rearing
cage for oviposition sites. The result revealed that Aedes aegypti L. females were able to lay eggs on
all filter papers. A total of 1340, 372, 87 and 2881 eggs were laid in the cups containing 0.06%,
0.6%, 6.0% red lime solution and pure water, respectively. There was no significant difference in
number of eggs between the concentration of 0.6% and 6.0% (P>0.01). On the other hand, there

were highly significant differences among other concentrations of red lime solution ( P<0.01 ).

Key words : Red lime, Oviposition, Aedes aegypti L.
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1. INTRODUCTION

For a disease like Malaria which affects people with low socio economic status, quality service
promotes equity in health (Wirth et al, 2006). Prompt treatment, one of the four pillars of Roll Back
Malaria (RBM), relies heavily on the accurate and timely diagnosis of malaria. This is increasingly
apparent as the WHO moves to promote the global use of costly malaria treatments and especially
artemisinin-based combination therapy (ACTS). While rapid diagnostic tools (RDT) are in the process
of being finessed, malaria microscopy seems to hold its place in malaria diagnosis.

Microscopy has been practised as the predominant malaria diagnostic system in Thailand for
several decades, since the inception of the program (Malaria Division, 1980). However, the continued
viability of microscopy is threatened by the large scale exit of trained microscopists due to retirement.
This problem is exasperated by the historical ‘batch’ training of microscopists and their subsequent
homogenous age. Conversely, the Philippines has only recently invested in microscopy (AusAlD-DOH-
RBM/WHO, 2004) and while retirement is not currently a constraint, high attrition rates prompted by
low salaries, few career opportunities and migration towards overseas work, has increased microscopy
costs.

In recognition of these factors, it is imperative that reliable quality assurance (QA) of mircoscopy
is maintained, whereby QA refers to the quality monitoring of slide examination to ensure the correct
diagnosis of malarial parasitic infection in blood cells and the types of malaria parasites present.

The costs of maintaining a QA scheme must be explicitly recognised and budgeted for not only
in Thailand and the Philippines, but also in other regional countries which are contemplating different

malaria diagnostic approaches such as Laos and Cambodia.
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While it is widely accepted that malaria microscopy is still the mainstay of a malaria control

program, the highly technical and resource burden nature of the intervention must be appreciated.

The training of microscopists to ensure that they maintain skills and keep good equipment are two
issues that make malaria microscopy costly. An assessment of costs, and potential cost savings,
involved in maintaining a QA programme for malaria microscopy is instrumental in providing guidance

to an improved QA system for malaria microscopy.

Objectives

To describe the existing and proposed scheme for quality assurance of malaria microscopy

in Thailand and the Philippines, respectively.

To perform a cost analysis of the quality assurance of malaria microscopy of the Philippines

and Thailand.

II. METHODOLOGY

Data collection methods

Data was collected during March and April 2005 for Thailand and the Philippines respectively
and was based on specific information obtained from key informant interviews and from desk reviews
of existing country documents.

Interviews: the study relied mainly on information provided by key informants identified by the
WHO Western Pacific Regional Office staff in Manila and the Thai Malaria Control Program. This
information and the associated costing estimates were regarded as the most accurate descriptions of
the QA system. The following sources were interviewed:

The head of the malaria control programme and other officers responsible for malaria

microscopy in both countries.

WHO malariologists at the country level and where available, responsible officers in charge

of external funding projects including the Global Fund for Malaria, TB and AIDS.

Chief of the Reference Laboratory in Bangkok.
Director of the National Malaria Control Programme in Thailand.

Other personnel such as university personnel who provided services such as training or

supervision in microscopy for the national malaria control programme.
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Desk review of existing documents :

Reports of the National Malaria Control Programme, and, specifically for Thailand, the 2002

Annual report.

Documents pertaining to training programmes and their related budgets, e.g. the Training

schedule for the Philippines, 2004.

The Manual for Malaria Clinic (1992) Malaria Division, Ministry of Public Health Thailand.

QA costing methods

The study presents solely financial costing of the major items and expensive resources directly
related to QA. Calculations were based on temporally and spatially static data using various assumptions
and the cost level estimated in the study should, therefore, not be considered as definite, but subject
to the quality and availability of data.

Based on this premise, the study ignored several input items, such as office and small medical
supplies, electricity and utilities as it was hypothesised that these costs would constitute only an
insignificant incremental cost and be covered by routine malaria services anyway.

Although we recognise the importance of the private sector's role in malaria diagnosis and

treatment, the QA models in both countries assumed no private sector involvement.

The following basic assumptions for the cost calculations were adopted ;

Costing only in the initial year, when the capital costs were highest. We therefore assumed

no discounting.

All prices including exchange rates, reflect real market prices.

Existence of basic capacity and infrastructure, hence the costs are mostly incremental to

routine malaria activities.

Equal spatial and temporal distribution of skills and capacity.

Full time workload for validators /checkers and microscopists.

Constant non personnel operating costs: logistics, postage/ telecommunication, procurement.
Insignificant information system and procurement costs.

Integration and decentralization does not affect QA costs.
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Costs were categorized and analysed according to two cost structures, namely the costs by

Activity and the costs by Budget (inputs).

Costs by QA activity consisted of the following items :

Cost of training checkers or validators included all costs of training activities that endow
an individual with the skills necessary for slide checking or validating, supervision and
maintenance of microscopes.

Cost of slide checking by checkers or validators involved three items: the salary of checkers
or validators, the cost of sending slides for validation, and the cost of consumables incurred
by validators for checking the slides.

Cost of supervision to microscopists at the peripheral level involved per diem and supervisor
travel to provide consultative visits to microscopists, both as routing activities and as remedial
measures.

Cost of external assessment involved the costs incurred by an external evaluation of laboratory

processes and competencies of validators or checkers.

Costs by QA budget (input) classification consisted of the following items :

Capital costs consisted of two major items: training of validators or checkers, and equipment

(microscopes).

Personnel cost included the salaries of validators and checkers at all levels.
Supply costs included both medical and laboratory supplies at validating labs at all levels.

Transportation, travel and miscellaneous costs. This item included the transportation and

travel as well as other miscellaneous costs involved in the supervision for QA, such as logistics.

Data processing and analysis methods

Data processing and analysis used a specifically developed spreadsheet template to cost
items whilst facilitating sensitivity analysis.

The study developed three indicators for unit costs: 1) QA cost per slide checked or validated, and
2) QA cost per "correct" slide (true positive, true negative, correct parasite).Additionally, two financing

indicators were used: 1) percent share of cost to total malaria budget, and 2) share of external funds.
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III. RESULTS

The existing QA scheme for malaria microscopy in Thailand

The study selected the QA model that has been implemented since the beginning of the programme
some 50 years ago and it remains very similar to when the programme was a vertical malaria control

programme. The three levels of QA in the Thai malaria control program are summarised here.

Level 1. Regional level QA is completed at the regional malaria laboratory in one of the 12
Offices for the Vector Borne Disease Control (OVBC). Slides from all malaria clinics or other types of
service provisions, such as health centres and OPDs, are sent to the Center for the Vector borne
Disease Control (CVBC) for randomization. There are about 600 microscopists at this level. 10% of
the slides are sent to the regional lab for checking.

This is done every ten days. The checking is conducted by all 30 checkers who also provide
supervision and feed back to the microscopists at the peripheral level. All of the checked slides are

marked with new serial numbers for the purpose of randomization and for re checking.

Level 2. National level QA checking is done at the malaria control programme's reference
laboratory. The 12 regional malaria labs volunteer to send ten percent of the checked slides, through
randomization, for re checking by five checkers. Supervisors from this level visit the 12 regional labs

at least once a year for feedback.

Level 8. External assessment has two components :

ISO/TEC 17025: 1999 certification. The Malaria Division (now Malaria Section of the Bureau

for Vector-Borne Disease Control) invited the Department of Standards to inspect and
certify for the above certification. Cost was incurred only once at the beginning of the
activity. The Department of Standards inspects and re certifies the lab once every year

with no further cost.

Inter laboratory assessment. The three reputable malaria labs in Bangkok volunteer to help

each other. This is done once a year when ten slides are made from new patients. All five
checkers at the national level are to identify the slides. The same set of slides is sent to
the "sister" labs at the Faculty of Tropical Medicine, Mahidol University and the Armed
Forces Research Institute for Medical Sciences (AFRIMS). If results from these three labs

are inconsistent, then PCR is used as the gold standard.
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The proposed QA scheme for malaria microscopy in the Philippines

Comprehensive, whole country data for the Philippines was not available. At the same time,
several QA models are supported by external funding agencies and are now being piloted in the
country. Integration of these different models has yet to be implemented and in light of the differences
between QA models, the study selected the one deemed by key informants to be a likely candidate

for implementation.

There are three levels of QA, using LQAS (Lot Quality Assurance System) :

Level 1. Regional or provincial level: 100-120 slides per one microscopist, depending upon
the workload, are sent to validators at the regional level. At certain locations such as Palawan, this
checking takes place at the provincial level, using validators from the regional level. Slides are sent

for checking quarterly.

Level 2. National level QA slide validation occurs only when necessary, e.g. when there is
disagreement between the microscopists who initially read the slides and the regional level validators
who validated the slides. In addition to the validation of slides from the regional lab, supervision from

this level to the regional level is planned once a year per province.
Level 3. External quality assurance. Due to high costs, this is planned only once every two
years. The external evaluator assesses, validates, and strengthens capacity of the national core

group.

Cost level and structure (Tables 1 and 2)

Thailand

The total estimated cost of QA malaria microscopy in Thailand, calculated by activity, is USD
402,098 per year, marginally less then 2% of the total malaria budget.

When considering the cost of QA by activity, slide checking and supervision accounts for over
80% of the QA budget (55% and 28% respectively). This is significantly higher than that incurred in
the Philippines programme (only 8%). Training accounts for only 9%, and a similar share goes to
external assessment. The latter has two components: 1) inter lab assessment (national malaria slide
bank preparations), and 2) ISO certification. Both activities are performed by national departments or
agencies. The first component does not impose operating cost for the QA programme, while the latter
incurs the cost once every 10 years. The cost of external assessment in Thailand, therefore, exists
only in the initial year.

The QA cost by input or budget classification in the Thai malaria control programme is quite

similar to other programs, where personnel cost dominates the highest share (55%). The second
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largest share is made up of logistical costs (23%), followed by capital costs (21%). The high

logistical costs are concordant with the emphasis on supervision activities in Thailand.

The Philippines

The Philippines QA cost estimate by activity is about half of Thailand's; USD 228,524. There is
an approximately 10% discrepancy between total cost by budget classification and total cost by QA
activities in the results of both countries.

The highest share of costs by QA activities is accounted for by slide checking. The training
component constitutes a much larger share than that in Thailand, thus highlighting the hitherto fewer
qualified staff and the need for further investment to encourage staff to remain in the profession once
trained.

The capital costs are nearly double (40%) that of Thailand, while the share of personnel cost

is very similar to Thailand.

Table 1 Cost by Budget Classification (Initial Year)

Thailand Philippines
I N XY B N O

Capital 2,883,673 75,886 21 5,749,800 104,542 40
Personnel 7,680,000 202,105 54.8 7,686,000 139,745 58
Supplies 210,000 5,526 1.5 252,000 4,582

Transportation, 3,244,860 85,391 23 834.840 15,179

travel and misc.

Totals 14,018,533 368,909 100 14,522,640 264,048 100

Table 2 Cost by Activity (Initial Year)

Thailand Philippines

B O e
Training 1,308,673 34,439 4,368,800 79,433
Slide checking 8,352,960 219,815 55 7,184,107 130,620 57
Supervision 4,218,100 111,003 28 1,015,938 18,472 8
External 1,400,000 36,842 g = = =
assessment
(one time)
Totals 15,279,733 402,098 100 12,568,845 228,524 100




Cost indicators (Table 3)

Unit costs in Thailand :

Thailand has adhered to the WHO's guideline of 10% slide checking with less than 1%
incorrect slides. Based on the current total number of slides, more than 3 million slides were
examined. In compliance with the WHO, about 297,187 slides were checked and 294,215 slides were
correct. Therefore, the unit cost of Thailand was relatively low: USD 1.35 per slide checked and 1.37
per correct slide (true positive, true negative and correct malaria parasite). For the whole program, the
cost was USD 0.13. However, if the level of correct slides fell from the WHO guideline target of 99%
to the 60% level found in the Philippines, the total number of correct slides would be only 178,312,

raising the cost per correct slide to USD 2.25.

Unit costs in the Philippines

Based on a conservative estimate, the Philippines's overall program produces 130,300 malaria
slides annually. The cost per slide is USD 1.76. The number of checked or validated slides depends
on the number of microscopists. A reference number of microscopists is 774, each generally send
100 slides per year for validation. The total number of validated slides is therefore estimated at
77,400, annually. The cost per checked slide is USD 2.95 and the cost per correct slide is USD 4.95,
based on 60% of slides being correct.

The unit cost per correct slide will, therefore, be lower if the quality of microscopy is improved,
for example, via better supervision. If the level of correct slides can be raised to 80% or 61,920 correct
slides, the cost per correct slide would be reduced to USD 3.95 or a dollar cheaper, hence QA looks

more cost effective even when below the WHO guideline target of 99% correct identification.

Table 3 Comparing QA Unit Costs between Thailand and the Philippines

Items Thailand' Philippines®

Total QA cost (USD) 402,098 228,524
QA Outputs

No. of total slides 3,142,319 130,000

No. checked slides 297,187 (~10%) 77,400

No. "correct" slides 294.215 (99%) 48,490 (60%)
Unit Outputs

Cost/slide 0.13 1.76

Cost/slide checked 1.35 2.95

Cost/ "correct" 1.37 4.95
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Financing indicators

While the lack of reliable data in the Philippines prevented a calculation of the share of the
total malaria budget allocated to QA, the figure for Thailand is less than 2% of the total annual
malaria control budget. Such a low share, even for Thailand where QA has always been a priority in
the malaria control program, indicates good value for money. However, the low relative cost may be
due to the maturity of Thailand’s model and the already available workforce. The cost by activity
(Table 2) seems to support this fact with training accounting for only 9% of the total QA. This is in
contrast with the Philippines where training accounts for as high as 35%.

The share of external finance for QA in the Philippines program is as high as 80%, while that
in Thailand it is much lower due to a policy emphasis on self-reliance in financing. When the QA is highly
dependent on external sources it may result in fragmented and multiple QA systems depending on

which QA models are applied. Normalized standards even within the same country may be necessary.

Table 4 Comparing QA Cost Indicators

Thailand (in baht) ‘ Philippines® (in Peso)

Total budget QA cost Total budget QA cost

800m 15.3m 3m 12.5m
Share of QA cost as percentage . .
of total malaria budget 1.9% 80%
Share of external funds Insignificant 80%

1

REal data, Malaria Annual Report, Malaria Division,2002.
® Estamated data by key informants.
® Thebudgetry source for QA is external to the proramme.The total budget for malaria control was

reported to be 3 million per year.
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IV. DISCUSSIONS

QA malaria microscopy should be an integral part of malaria control. Without appropriate QA,
diagnosis will be unreliable, presenting a higher risk of transmission and increasing drug resistance.
This can reduce the value for money or cost effectiveness of the overall malaria control program. An
effective QA model is therefore essential and should ensure competent microscopists, evaluators and
supervisors are employed, equipment is of a good standard and well maintained, a built in checking
and monitoring system is in place and incentives to retain staff are sufficient.

The QA malaria microscopy model in Thailand has always been a core and integral element of
the malaria control program since the eradication and vertical period. With the current integration, the
system has been somewhat modified. The costing was based on the model originally designed with

an add on, inter lab assessment. Even with

an elaborated QA malaria microscopy model, the direct financial cost of QA is only about 2%
of the total malaria control budget. This value is at the lower end of the QA investment range recently
reported to yield large benefits through the improved and reduced use of expensive drugs (Trigg
2005). However, as experienced microscopists and validators reach retiring age, technical human
capacity will reduce and may leave QA unsustainable. A loss of QA checkers and microscopists
through retirement in the case of Thailand or through a high turnover rate in the Philippines, can
threaten the sustainability of QA microscopy.

There must be short term and long term solutions to avoid the weakening of the QA microscopy
and to reduce the re training costs. Apart from the human resource issues of QA, the appropriate
quality and quantity of microscopes and essential infrastructure and services is essential and the high
capital and maintenance costs required must be budgeted for. Although this paper did not attempt to
measure the benefits of QA, Trigg (2005), observed that QA investment will bring medium to long term
benefits through ancillary development achievments both medically affiliated (e.g. fewer drugs used
and decreased malaria morbidity and mortality) and in broader contributions to help aleiviate poverty
and achieve the United Nations Millenium Development Goals. The broader benefits arising from
reliable water and electricity supplies and trained medical staff, as neccesitated by any QA scheme,
are oftern overlooked in the microscopy and broader medical literature, yet these infastructural
developments may contribute comendably to the eleviation of poverty in a more integrated, cross
disciplinary approach as alluded to by Audibert (2006). The intrinsic contribution of poverty eleiviation
to promote malaria control emphasises the invaluable nature of this interconnection.

Thailand uses constant percentage (10%) checking of all slides, while the Philippines uses the
Lot Quality Assurance System (LQAS) for slide checking where microscopists submit an almost

constant number of slides for checking regardless of the number of slide that they examined. QA unit
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costs are therefore not sensitive to the performance of the slides examined. Rather, the unit cost is
dependent on malaria endemicity, human performance and competency, the diagnostic method used,
coverage and access of the overall malaria control program and the external validation system
adopted. In Thailand, when the overall blood slide production is low, there are fewer slides checked
and the cost per correct slide is therefore high. If the Philippines can lower malaria endemicity, fewer
slides will be produced and the unit costs will be higher. Similarly, high malaria endemicity in Thailand
infers more slide checking and hence lower costs per slide; that is under 2 USD. This indicates that
QA costs measured as unit costs will rise, at the margin, as malaria control programs become more
successful in the future and fewer patients are tested for malaria. Paradoxically, the total cost of QA
by activity will fall. This highlights the importance for nations evaluating QA schemes to select an
appropriate costing system and understand the potentially conflicting output data so as not to
prematurely curtail QA programmes due to perceived rising costs.

Due to a lack of data and unclear policy concerning the involvement of private providers, the
study ignored the private sector. In practice malaria patients usually seek private care or self treatment
wherever health care is not fully accessible. In the Philippines, with a supply shortage of malarial
drugs, suspected malaria cases often seek care elsewhere without proper diagnosis and treatment.
This can lead to increasing drug resistance and unnecessary costs in terms of drugs, mortality and
morbidity. Currently, most private providers use RDT even if its quality remains questionable due to,
for instance, inappropriate storage and transportation. For an effective QA system, the private sector
must be included particularly where the private sector dominates the provision of malaria services.

Where microscopy is the basis for malaria control, QA can significantly determine its effectiveness.
At the same time, the level of QA work and quality depends on the coverage and drug policy of the
malaria control program. Therefore, appropriate malaria drug policy, supplies, surveillance and control
measures must be well established to make the level of QA investment, calculated by this paper,

worthwhile.
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