Waamyanwidy dninnuanensmnisiduisend

E47395

ARIAINTUNWIINERE
NUINE T NTY

NaaUsIAIAL N aNTNT

51891428l

NsilszidunnNINNISINARENITATIANNAT T
InensnaasqanssAnlundiin
AUNBUAFDA AIUIAFAIN
UFnanauaulnawsn

Thel

SAUT A5V

ENENEU h&&a



L YOO KD ‘n"} Vaamgaanidy dninnmanenaninisiduisked

E47395

Qmmnsn"ium?mmé’ﬂ
NUIRUAGNEY
qQ Qa 9

NBAUSTANNLENAN LAY

51819428

nslsziiugumMNNIsINARLNITATIRNRNLGE
TneRBnaasqanssaAuluaaiin
AUNAUNFBA AINIAAIN
vslautauaulnanwn

Tas

SAUN F1159aNaY

PNHNEIU b&&a



Acknowledgements

This project would not have been possible without the assistance and expertise
of the following individuals:

Dr. Cynthia Maung, Dr. Thiha Maung, Saw Sark’paw, Dr. Nyunt Naing Thein,
Mrs. Pattinee, Miss Jessica Nguyen, Dr. Terrence Smith, Saw Eh Paw Gaw, Miss
Camilla Nymann, and the hardworking laboratory staff from the Mae Tao Clinic;
Dr. Pongchai Harnyuttanakorn, Miss Tépanata Pumpaibool, Miss Napaporn Siripoon,
Dr. Naowarat Kanchanakharn, and Mrs. Aree Seugorn from the Malaria Unit, Institute
of Health Research, Chulalongkorn University; Dr. Pongwit Bualombai and staff from
the Reference Laboratory for Vector Borne Disease, Thai Ministry of Public Health;
Mr. Stephane Proux, Dr. Marion Barends, Dr. Frangois Nosten, and Miss Myo Myo
from the Shoklo Malaria Research Unit; Miss Daw Than Shwe from the Chulalongkomn
University College of Public‘Health; Dr. A. Russell Localio from the University of
Pennsylvania.

I am especially grateful to all the patients at the Mae Tao Clinic who
participated in the study.

Finally, I am forever indebted to Dr. Chitr Sitthi-amorn from the Chulalongkorn
University College of Public Health, Dr. Brian Doberstyn from Chiang Mai, Thailand,
and Dr. J. Sanford Schwartz from the University of Pennsylvania for their unwavering

support and mentorship.



Financial Support:
This project was made possible by funding from the Chulalongkorn University
Department of Research Affairs (Bangkok, Thailand).

Potential Conflict of Interest: None



A a aa o P asy o
velnsana:  msdsudiugunmsiieiumsasinnmife Tasdimsldndeaganssemily

ATHN DUNBLIADA YIMTAnIn YSumsuay Tne-wih

D-

Y o

Yoreuilums: wet. as. Sau dilsanes

o o o

euuaznMduse: wwou 2553

[V h -
¥/ | undiade E 17395
(9 - o o Y a a aa o
msfinyndlifidnguszasd 1) ieussowdnuuzuaznFouioudssaninavoimsasiniiesslsa
P L4 Y A4 aa ' W aa o yé v
nmizedendosganssmiveudmihiindiinmouau Ins-windumsitetovesdiFvimauazmsly
a - ™ & A o o d @
maila Indaesamnidueniu (\@e1d) uaz 2) edmuauuamaiidhull 18 lumsdsudyeganm
aa o [ aa J d'
M3AIININY lsnnaiSvvesndilnluiun
ac o a a o o = aa o -
WBMsAuiuMIINe: WumsAnvuoufisunismuguaaammsitetelsaunaitoves
aa - ' 4 a aa o aa ] o
patinluguan  Tasguyuiidousa ielsziliumsiiedolsamnaidsvesndiinuinn Taufy
Medraeadile768 310 niowhuruRan Tafianuwazun $mdfivesndinewunauruilay
Tatinlavl¥ndesyanssmi uduilduTafiauasiedradeanindihaosuan 339 51 gnduitedansae
daveadfrinnislungaunna uruilduTafinvzgnerunalasdiFermaminnsensnasisugy
o oA v a ¢ ad o o ' P ' -
Med1udenrlFlunisnsindini1wif1e35fiders luniserunadorunase linsuwadi 1den
. . ¥ ' -
mirenubug A hazaausumizveansasaniietedrendosganssmiisansngugniman
P @ P ad aa [4 aa o a A’ =) v ' P Shay
Meuiurai ldnnTsides nanmsitiesiiagoinaiFoveudaznguesnioudion Tavl¥5ma
A0 (kappa statistic)
wamsdve: A lazanusumzveimsiteislsanaidsvesndiinuainianiiy 90.5%
(95%CI, 85.8-95.2) UAT 98.9% (95%CI, 97.4-100.0) dwFuMsItNvlavdiFsrragnizniaa
assauguiln i 1iiiy 93.2% (95% CI, 89.2-97.2) HAZAMNSUNIZNANY 98.9% (95% CL, 97.4-
aa o aa aa (] ° U a J = a v o
100.0) HaMs Ity IsANAANAIAYDIRdTinuiaYh IR uArwea G svTiatadwiius o 13
9/ a A’ =1 a o [] o o n} 9/ 4' aa o d'
1w uazfivhaoinaiesialaunnd 8 s1whildfumsinuingndes luvaziinansifesod
- d‘ o | = ! -y a @
AANEIAYDIIFYINYINNTENTNMsuguih IifleRaderiaiFesiatadnidy 10 1oz
9 ¥ a é’l’ = a o (] o [ - a L4 o
AleAaenianGoriia laand s 510185 umsFnunigndes Jinsiziinuasesuvonanis
Aisivnanamumiasnud eI Tnnadanuiins it vvesndiinuianfunafidersianuaseiy
0.687 (95% CI, 0.573-0.801) M3IHINVYBIFFLIFIYIINNTENI NATITUTVAUHATTOT A1
AU 0.868 (95% CI, 0.789-0.947) uazmsivnsveudmihiadinuinnFvudoudumsSiegy

= = o P
‘U’t’Nl‘{j&‘BU’J‘]ﬂi‘gi}1ﬂﬂ5:$‘ﬂi’Nﬁ"lﬁ’limqelluﬂ’niJﬂNﬂu 0.737 (95% CI, 0628'0845) él‘lftl’)‘lﬂiyinﬂ



E 17395
- -4 1) Y A _aa (] ° o ° s a
nsznsnmnsaguinuru i imihiaaiamiahnsdiudjguammsiiduTadianun
A =\ = d' .
wazinuiioaniniiftdyTafianin 60.8% uaziduTafinu 41.0% i bildganm
aa [] - ol a a A o o aa o Ya 1
adiinianiindesqanssmindyszdniamluanimiinineinséria msitesudaade
waieiinnugndeaiisuinuidmdhiinnnsznsrmssagy uadmdhiinainuinduunsiia
J - a ' @ a ° a
vouymINMiGsHANMIANINNT MsUFudyunaiamaian Tafiauazmisdond msniuguaanin
lumsifadoduilszd asrvaeuliiimsdfiaavi@aunnasgiiaediaueszduai nld

auansa lumsanete lsanaGelus nanouau ns-wahiilssansnm



Project Title: Quality Assessment of Malaria Diagnosis by Microscopy at Clinic in Mae
Sot District, ak Province, on the Thai-Burma Border

Principle Investigator: Assist. Prof. Dr. Ratana Somrongthong

Project Ended Date:  April, 2010

Abstract

This study aims to 1) characterize and compare effectiveness of malaria diag@si;( MScopy
at a Thai-Burma border field clinic with that of expert microscopy diagnosis and PCR and 2) Identify
potential ways to improve field clinic malaria diagnosis quality.

Methods: A prospective community-based participatory research cohort quality control study was
performed to assess Mae Tao Clinic malaria diagnostic performance. Between March 5-31, 2007, clinic
staff collected blood samples and obtained thin/thick blood smears from 768 consecutive patients meeting
inclusion/exclusion criteria and providing informed consent. Clinic microscopists interpreted blood smears
and treated patients per clinic protocol. Blood smears and samples from 339 randomly-selected subjects
were sent to reference laboratories. Blood smears were interpreted by expert MoPH microscopists; PCR
was performed on blood samples. All interpretations were blinded to other results. Sensitivity and
specificity were calculated for both microscopist groups, using PCR results as reference standard.
Diagnostic performance among groups was compared using kappa statistic.

Results: Malaria diagnosis sensitivity and specificity respectively were 90.5% (95% CI, 85.8-95.2)
and 98.9% (95% CI, 97.4-100.0) for the clinic and 93.2% (95% CI, 89.2-97.2) and 98.9% (95% CI, 97.4-
100.0) for the MoPH. Clinic diagnostic errors resulted in 13 untreated P. falciparum and 8 untreated P.
vivaxv infections versus 10 untreated P. falciparum and 5 untreated P. vivax infections for the MoPH.
Kappa agreement was 0.687 (95% CI 0.573-0.801) between clinic staff and PCR; 0.868, (95% CI 0.789-
0.947) between MoPH staff and PCR; and 0.737 (95% CI 0.628-0.845) between clinic and MoPH staff.
MoPH comments about blood smear quality indicated 60.8% of thick smears and 41.0% of thin smears
needed improvement.

Conclusions: The Mae Tao Clinic has implemented effective malaria microscopy in a resource-
limited field setting. Diagnostic accuracy for malaria infection was comparable for clinic and MoPH staff,
but clinic staff made more species-specific errors. Improvements in blood smear staining and smearing
techniques, regular quality control studies, and best-practice standard monitoring may further enhance

Thai-Burma border field diagnostic performance.



Table of Contents

Contents

Acknowledgement

Abstract

Table of Contents

List of Tables

List of Figures

Introduction

Method
Study Design
Selection and Description of Participants
Sample Collection
Sample Analysis
Microscopy
Slide Quality
PCR Amplification
PCR Product Analysis
Statistical Analysis

Results
Sample Section
Sample Concordance and Errors
Clinical Consequences of Errors
Main Quality Indicators
Agreement
Slide Quality

Discussion and Recommendations

References

Page

—
= .

P o
—_ 0O A N L WL DA B B e =

(%Y N N N e e
SRR IS &S



List of Tables

Tables

Table 1: Rating scale for evaluating smear quality and color

Table 2: Plasmoodium species identification of all 339 selected blood samples
Table 3: Types of Errors

Table 4: Clinical Consequences of Errors

Table S: Treatment and follow-up profiles for missed malaria cases

Table 6a: Mae Tao Clinic vs. PCR positive/negative cross-tabulation

Table 6b: Ministry of Public Health vs. PCR positive/negative cross-tabulation
Table 7: Blood Smear quality and color

Page

17
18
19
21
22
23
25

ii



List of Figures

Figures Page

Figure 1: Schematic Representation of Plasmodium 11

Figure 2: Flow chart of sample selection 16

iii





