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1. ZfFo

4 ;7 A AR EIE R4~ T ) T ROV SR HOE O FAT I RN
T AR N L D I EAIRBA Rt 7 m Y= 7 b

rE - PRI BB - Bl h 7 e P = 7 b (BRI E E R R

Fetfith 71 (SATREPS) )

PTG « NP TSR RS 2 7 v — | B D&%« 4 (5 H
TR 4 F— L

(R/D) : Se T BEARRERE - R, ~ T U T AR Bt o
W AR | 201445 H 1 H~ 4 — (CMPE). * 5 4 AENL /A Y — ViFZEFT (IPL) (5 4
201944 H 30 H AR ERER) . T A ABE R A REEWIEFT (Lao

TPHI)., EET7AKRT b U — « ES¥¥E % — (NCLE)

HAI % I REBE  ESLAETEBA FE 1k N [E ST [F BRI f it 7 &
Z— (NCGM) (HARURFHERT) . FRURF, BREkRE, JIE
KRR, FORERHFR T

> BEE Y 77 - [E SEAFZE B R E N B AR =R A 7T B T A
(AMED)

1—1 Whoiss LM

TAATIE, 7 U T7TOWHBIE (A 2 AEMWHRIE, A FFRHRAESS) 21308 &3 o EERFA
HURGYIE DN RAN It SRR A R & 725> T D, [RIEBUFIL Z AV E TR S — b — % D X
P\ CREER R DA S AR ORI, BRRA O E21To TE I, L LR 6, 2hRH
PR RO MR B k72 &L T A AEWNTT The < HERIFEREE R OB © [E B
BO=—RIKHET D7D BHEARILIZ S < SERFHHE O R EZ L 0 b5 2 & I1EBE O
HEHTH D,

DIPNDIRBUTKIIET DT, T F ABNFOEGEIZED & | MNATBUE NFEER W /186t JICA) 1%
2014 4= 5 AD S HEMOTET I~7 U 7 K OEEHRAE BUEOFATHEEH N M) 72 85 E 51
X DEFHEMBREMIEE T e =2 v (LR, [Fev=2 b EET) 2H7EE ToMiETh s
CMPE K, ONIPL % 1 7 > # —3— MBS & L C SATREPS Ok A CH i L T\ 5,

1—2 WHhNE
1) 7vev=s FHE
B EINT~T VT, A3 ARMWEBAE, & A Wk BUE OB {RE FHIR W5 IS5 < ifgE
FSCR DS BRI KR DATEY — B AR S 1 D,

(2) Rk

1) ~7 U7, Aa A EmlkdE, ZAFRBGED LV EECHEOEVWEZENE (RY A7 —F
HHH S (PCR) 15 - —7 2R (BEEE) e (LAMP) 1E2E) 3BH¥ - Tk Inb,
2) I U7, AaAREMBHIE, Z A TR BIEOREEER Xy 2 — (HAE) OFEMELTO

*  FRUTIERER



B FHEE ORFZERNZ(EN =2 ) 7 a5,

3) FAIMPE~Z V7 OB EILBE DA T =X LB g S b,

4) BTSN HIEIC LD~ T VT A3 ARMERRIE, Z A FlkBEDO Y —A T R
HOE . HUROITBRERS & & bICERBE LS, FTORENFE S D,

5) TAADWIEEKRMTEE D~ V7 - FF/ERERYSSRICET 2 inmibshn s,

(3) #A (FHAMRE )
BAA
- HMRIKE : GFM 44 (FAERTFR 14, EBEEIE~34) (101 A+ H) KOYEXRT3

A OFHIRMZ (15 A - A)

AT B == MR DOKHA BN 9 44 WA O ILA R E O WS (B 61
H [#)

AHMHE - GFt 5S4 (=7 U 72, AR IR, BT, ~7 ) 7EFIEE
G OMLE  DNA v — 27 =% — BRIKE S IR HEE, ~ VT HAL v FaX—H
—. EJEEERH, BRI T Y —— BEiERKEIEEE, VT H A LAPCR VAT ALY
FEANVFEEE B, R EOTERSCT OMMEE 25— G T, ., HEkE

Yirixy

F
7 A A4
H 7B == AL FP204 (TR b A A VA — Ta Y bR =T —,
fgeE7e &)

FiER B OVERERS - IPL NIFFTE A N— A R OFEEE A ~X— X | IPL L O CMPE (Z351F 2 BEfFD
TFTEREaR. PRIEEA KON IPL MR 9 DA EEE G . 7 — & R OEARZE

R—Ha AR aYe s NEEHKENREE 2R =T ) U7 K DB RS R
FIfR D JICA B3 LIS D%

2. R A OB

MEA |4 B | MR - RIE |JICA ARIBIFR HiliE#ksk

AiE %R AN ] JICA A EIBHZE RS 2 7 L — IR 4 F— 2 BB

Jeb P |RRESHT | B0 B ARBRRE Y — © AR HATRIEE

AMED [EFRF it EFOESE iR T

ZE] - 2F e

SHAWIR | 20184510 H 2 H~20 B | 2lfEEE - #& 7R

3. AR R OB

3—1 FEHOMR
(1) B 1
~Z VT ZWOIZH D LAMP {£IZ K 5 DNA fifHiE (Loopamp™ MALARIA Pan/Pf Detection
Kit) {2OWT, 7uy=2 MIEALEZ 3 SOREER~ T U 75 - F4 0%, Bh%ER—TF
—3 3 ¥ (SMPE) (2B W\ Ci bl 2R A&Z N o 7= O 53 7 REREE COEM Lo RECHRA &
L COHBEDOVLENM AR LT, 72, Loopamp™ D 21Xt SARERERS (WHO) O aiTHE

il




REZIAG L, ZOREREKICT A AREENFEEEZATEELE L TARTIVLERD D, TDOT-
DR 1 TREINTWD L D7 Loopamp™ 27wy =/ NOPSFHADOH CTE KT 25 Z &ITIA
MThsZ ENEBREMOIEEM TH S, ZOL IR ERE X2, LAMP ORI Z IR
TEHIR ORROEHFERIIC 5 BEAL, Yoy =7 MIMKTH S ERIEFOEHE AT 5 &
bz, EROREBRDOTZD DI ALK B Z ikt T 5 TETH D,

— 5T, EEOERRKNICHERLIZEBY, A AEmMBRHBE, ¥ A FRBEE & HIC, &
BOFFER T A AR 2R RIGE 72 E A B[RS 5 & WATHIRORIKELY; C2Mr— e X%
PRt 2 MEMIT R, Fo, RS ORIEIC L Y, FREOHIR THEIET S AHEHEIC T 1
vz 7 NI PCR 1EX° LAMP {4, ELISA L7 I L A& &2k LTl 0, lE 1 TR&E
VA RIEA 1L IPL 287 A A D A 2 AAEMEHBIE KR O A JFRBIERAED Y 77 L R -« TR T
MY —L L THETAZ E2HFFLTWVWDH Z D, IPL TING DB F2Wriii 21k 2 C
BIVERHD, LIERoT, BUMBELLEZLDEIZRRBZNHTHAN, Y2y MI
FTAATO=—RZAI LT A 3 AFE M BUE K ONZ A W HUE O ZWTER ¥ « W & &Rk LT
EEZDIENTE S,

UbDoZ b, a7 MI3OOMEEEIZHT 5 DNA ELAHYL L, 7rdx
FOWFIEIZHERT D & L HiZ, TNENOHEBTRDO LNHERICHE L7072 H TT A ADK
YUEXRICEBRTE CTWD Z ENMERENT-, LN -o T, YWHEESIN=nb IR 5
HEdH Db OO0, BE 1V ITKE TREFHIR R CB B RER SN TS EWNWZ D,

(2) A2

Tavel MIZNETIZBGEOT =X 0MnG, 74 ATHRESND~ T VT 05 HLEVE
B~ VT OEDDLIEEMELFD L, ZA~T VT OEDLEGBEML T\D Z &3
Bnkipot, EBIZ, FrY =y MAEE LERITIROFERICH T D EEEIN Y — o1 TR
W&o T, BRI~ T U T FEIROBEGREES v U 7N PR EICZNZ ERBHLNE RS
oo Flo, TPy MIEBLRED~ T ) TR M ZER 2 R SR WEEREO~ T Y
TIEREN —EREFETDHZEEALNI Lz, TAABFEOEIN LD ~T ) 7 EBEEN
BWMEIENZ S D72 C, Ty MI~T Y THRICEE R Y F—_—L L COEERENE~
TV TREREFEOFEREELRA SN LI Lid, BTHRRHME O rY =7 hOBREBERRIEDO—
SLEZLND, £, ZHNCEELT, Yo7 MIZHB~T VT I ~F kb
RIRREZ £ L-BRICER A ERS (AMERLEEIN) 28&ET 2N D 7 a—
2—6—V VTt FusF—+¥ (G6PD) K% b OERDRI &2 @IS FEICHAE L, A
BEPOLNC LI, ZOZ T BORBFEEEZRIZE T LHZELEETHLHID, 71
Y/ MIZHBAS T Y TR BRI R A BT 5 O x CHERFR AR L7
EEZLND,

R 2 IR T D EDMOREE LT, Fudes MITAAWOYIL~<F ) TREOE b
JRYYEF 2 IR LT, —fREICH L ~F U 7 (Plasmodiumknowles) 1%, E{cAJIC = HEA~ T 1
THERBEEEPLTWD Z s, HUEBZHT A hOFERZIT T < PCRIETH ZHEVL [HE-

BEENDGEENDH DL ZENMLNT VWD, P~ T7 U THEAOe MNEQTEELT 254
MDY, ~L—3 7 TIRECH G ZEMREIN WD, Lo T, HlZKi7T 2 hT=HE
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~Z U7 ERZKESN T, W TEO i~ 7 ) THRICKDEEEZFERT OILERHDHZ &
N, KTz NOWIEREN SR BN E R 5T,

ZOEIIZ, w7 VT LTI TREHE £ TIZA B OXR E B IET D BRICE B 0 E 71
MENMELN TR, EHEEPA TS 2 O 72 @ E e AT OfE B85S0 & L CEBRGESC
HRINDELEBIZ, TARAOY T VT RKEFEMT 29 Z TEERTET » A ZREE
WHO 72 & OBHRHEBII R BE Uiz, A = AR MW BUE K OV A PR BEIZ DUV T, B EES
BIFRAT D & 1372 N2 E BBRE M COHERIM E oo TWH D, REMIZHKIT 25
LT IR s CORCE 2 OERE I B BT LB X HiLd,

(3) HR3

suanx UMMEBER~ T U TR A IS N2 EnD, TAATIEZ na X O
DEEEESIN TS, L LD, 7ev=s MR 7 va X UittEE &1 pfort (220 T
Hrifel 2 A, ZuanX @il (B4AR) OBEE~ 7 ) 7 RBREINT 2@ micsd 5 2
EDERR S NIz, BAERBGE- T U T OB, 7 X Al LHRNENED L2 ERN
—RTHDLEHEINDID., BIEESD2VOCHEES CIINET 22 CIXR#EETH D, F7-.
IaY e MIT AT IV = UPEICBIE T D8 KIB 12OV TR e did, it 2 i
Lzt A, BURTTHEOT VT I v =it BIXANDOBENC WD 4 ARTER ) SR %
WA~ EPERL L, 2017 FERICITRALDO R ) —RICE CTRE L RS-, DL EORE
Bonh, TAT V=it~ U TIET A ZADOR Y U — B b hEERE ~YET 5 fai
PEAURIE SN2, T DX D RFERMNS . T A AT W TERAIMEE R RO — o
TV AR T HDVENDDH T LR R I NI,

FREO LBV T REREMERE A CIRANME DI A SCIEB D A 1 = X AT 5 EEZR ML
WMIERREZE TV D, TORBITFHRRCE L TEEGECRES L, 209 bo—2 3R
ICHHER DB HHNFETH D, 2. ZNH DO BSCHIFERIL T A A DI Ag &9 Hillk, 57
MN<T7VTHEEIT) DA TEERTET VAL LTHEBERBICHBIR T Z &b, #
TIRFREAMRE S T ORCR 3 OB IIIEF ICmnE B b D,

(4) R 4

~Z VT LT, R 1~3 0b & THRITIRSCIEAMNED 540 . JLHUZ 0o DA - 4
WR7ay=r oML L TEBINTZ, A2 AFEMEIEICOWNTEH, e y=2 MK
FE . RRELEE D E O DNA L% IPL THENZ L, B R TidZe < B H@hi O e st i A 7
EOMZEIZHEHA L TWb, 7r Yo7 M b ORGSR ORI L [E NI FE B E N T iz
FZER TS (JAXA) O ko TRE S N THEED D OHEET — % 2 EHAWIHNT L
TV Ry TEERTDHELBIT, ROV R BROGHT HITo 7, X A FRBEIZ DN
THEERC, 7r Y7 MIURE, BREOE O DNA BRHEZEEL, 7oy FORIC
L7z, FRl2, Z A % H DNA HIEOBRRRBIE¥(AZB U T, 7 ny =7 MIBMEHRA CIX
FERIL X A P RIS RE LR 2 BIERS Z A P i & L TR S TV 5 EI& 08—
EREHDZEEHLMNILE, ZROOEEZE L THE LN RO TR R, R 72
T2 < WHO RRZ DD T A ASCHBK O~ 7 U 7 XKD 5 BREEIc e T2 L L

iv




THERG S AL, BOROSIEZROWMATOERL, RO FEMICEHER, MENIIEHILTW A,
TuYx s MIBNTIIR Y Y a vy - T 20D L 5 AR ERRRILC S\ - R o ke
TEICRIT e FBRABETE R 2T bD0O, 7Yy x 7 MI IPL IZBWTEE, FEEOS
WEETRHEENL L, T4 A - BARFERET R EZ I NOHGHREREDOY 77 LA -« TR
TR =L L THRESE D Z LICRE<HBR L, F2, Tuv=7 NOMEREOAILT
FANCBT HRIGHEEBOEGICEBENICEMR L TWD, LEDOZ &b #& T RFEmR R T
RA4TBBOREHRTETNDEEZLILD,

(5) WS

TuYr ) MITAANEFMRAEEREZEGR L, 7Y MNEBIZHED TE T, O
H TR TR Z R DT 4 AAIEE LT 4 — 0V REZ B el L, RISEIEL,
7R et R A TE FH L C DNA TSR 2T 2 N TE DL L DIk o7z, F£72, JICA HMH
FOHED G & L TORAERSLFEDRER 7 7 A NV OMERR, WONSHERE L 0N
ICHENE L, T A A ANWFTEE D04 D345 S 2 R 2 EFARET 72 7 4+ — T DB W THEFET
OEARE LT, )7, 7ry= s N CTIREBIGO %A RIFAR 2 H 5 B OREAM G5 156
AR LT~ T U7 KOG AE BRERICBET 2 EBHES Y 7 Ly vy —iHEZ 2 L T
Bo O EIIRGBIREDO THRRICET D720 TR, HEEZFE L2 L ORIED E L
TH T NVIEZ ERIKRTESMINIT ) Xy NI =7 OBEIZORN T, I, 7rv=
7 N ORMIFME (NCGM fF7E3) 13 R EAE S WHO 0 FE7 5 & & S F 72 BYYE SR 12/
MODHRICT RAL P =L LTRIMLTEY, &% ECTOHEMNNZRT Ko g 20RO
WHZMRE L CTIfT oo, Eo, REEOTMET 56 FRAETEE 2 & CIEFE 7 e F a2 L ofE
AT U CIEER AR LR A T TBY . T4 ZAORYEIC )b AITHCE . WPk ok B
DEESRILICH RESEBMLIZE B2 b5,

IOXIIT, TaTxl MITAARADEYIERIR, FRIZH DD AMIZH LT, SEEFE
R TREATIL OS2t L TEBY, Yuy =7 MIMK TH bk SN D Z LN RIA
EFNb, bz &b, #ETREHIR A CORSE 5 ICBET 2 ERIITB @t Th 5
EEZBND,

(6) Ym¥=r NHEE

INETRLTCERLEBY, vy MIKTREHMEE CIZRIC T U 7IZBE LTI A4 A
IR T DWATIRGL (BREGEMESF v U T bET) LERMMECTHFE T2 AN =X LFEICONWTE
M RO B2 S TR Y, e LTRESRTWDS, £, fiff TEREOEWN
LAMP £% H 72 DNA ftiE b AEE, B, M, B2 F v o O EERMITMER ., AR
WCBEASILTHEY , 2106 Ofiak THA IR RICHERET REAM OBFERHED LTV 5D,
I, EOERETHL/RLIEEBY, IPL TIHEIT 2 JICA EHIEFIZE (NCGM #F7eH) 1%
LV OXMREBEIZA L N—L LTSMLTEY, FREREOILGOHIFHT KA 2%
FhE LT D,

— 7T, A 3 AR HRAE & OV A % HRAEIZ RS L Cld, LAMP 352 L % DNA fRHEIZ DD
TEAMBTIEBRFAEREITE T L, EERORESH] (IHR) Db &EYYEI T D 2 2 88T




I LIFTRTO WHO AU AN—FEIZROHNTED | R, BWNEOAF T > a &8 E LT
BLIEBYVETHD, V=7 MIINDOFABFICRT 2 E, FrREOEV DNA B
HVEZIPLCHNLL, 7AACBITFLV 77 LA TRT M —L LTHRESE S Z LIZEBR
L7, 7o, IO EE AW TE L7 RIIREEE S WHO 728, 74 2 DEYE
RFICET AT R E LTUEREATV S,

Ublotih, 7uv=l MITAAOFERFRRIZET 5 S I ERFRAREEZAIN L
Tmo o, 70y FOEARKTHD IPL 74 A — BARFARZT RIFBEICREHTET
CVADOBGHERE & LT, B XR OSERERERT & LT T A R BT B EYE X R O E i
HBHNCHAAENTEYD . KK ZEDTERWFEL RS> TS, LIEB-T, YrY =7 b
RO T R R COZBRBUIFEFIZ R TH D LR D,

3—2 WAL R OB
(1) Z4%

TuYx7 bOFAMITIE CELMFESR WD,

55 8 WARfdt 7 & —BH%E 5 HAEEFHE 2016~2020] OFTE, ~F V7 EFTRIART Y
=7 NORGIHRBTH D A 3 ALMBBIEZ A PR HBAE /e & O A REBICKHT 25RO E
FMEZHIRE L TR Y, THR FOEREMN 2 EAEICIh - TE LV, HFEH O MR A s OMReR b
AMBRCWEERE R L ETe) 2179 2 &0, —_1 T ZFRETRIL, SEFIMMEL SR,
FEHE O 72 ENEARN B A E L ORSNTWD, F2, 74 AR X WHO, JICA
HHFZLIPL N IETHAR T =7 homHos & T, 20161 A1 [~7 U 7 %5 &K OE
bR 726 O FEFHERS 2016~2020] #%FE Liz, Z OEBGHEOH T, RIES CMPE (/73— b
T L L R LV ORISR TR W AN A AT 5 2 & | IPL A EEAITHEICBI T 5
ez Gt %, £iid 22 EAHARENE, chboZtid7ny=7 MR~ 7 U THERO
72 DESEGNE~ T U 7 5 RSO IRAN ML 52 0 B B & BIFRERIICR L CX 2R Th 5 28,
FRRCAT B =7 hOZYBMEEZRICEHD HIER LT,

F7o. BARBUFIZHERTD DIEGEXH R ICBI T 5 KB 2D TE e, [EFRREEOR 2011~
2015 Tl BALNRWEEDR (NTD) xR, BBl - FBUERYYE~ D 2 & [EESEHEE O HEE
KO BH SN TS, F2, 2015 49 AICHARENFARE Lz EFEfEDTZDO
BTG KON TEBRAN B & 70 2 IEGE s R OTRIKIZ BT 5 A8 I\ T, ARFAE
fak - KEFOANRERITK LT iR R B IRBEIAS 28 U, EERAICAREE Lo
B & 72 D TRYE DO FEAEE - W69 5 B ARD E R OB OE A F N EiRbh T\ 5,
2012 - 4 HIZRE SN bR EOX T A AEBHEB HF# Tk, [RMEER— 208 134
DOERTHEO—DINE ST LN TS, X512, DAEIT 20154 5 HD WHO e T [EE
FIMHEIZ BT 2 EBATENGFE ) 2SR S AU CTLARE, SEAIME (antimicrobial resist : AMR) %312
BT HEREW I OFEICH e ANTWD, BLEDZ Enn, HFEFIEZE U TT 4 A OLRME
Y — B AREANMER R A~DEMED S L TWAHEART e Y27 hORELE, DREO T4
AN T DEBIEOR & O—FEIXEm W ERO LD,

vi




(2) AxhiE

Tuvx/ FOAEIEBBT AR,

Iuvxl NAEOERECRLEZEBY, Yo v=7 MIKR TR E TR~ U7

WAL T A RITBT 2MATIRIL (BT v V7 b E ) CEAIMMEDS A RORBAES
PRI T E T2 AN = A LFIZOWTEHERALSCHIREEHETNVD, 2 b OWFFEAERIE
Eham L E L CHEHEREICKZ S BRINTEY . ERNAOEEETHLESZ OREN Tu v x
J MDA N=ZE S TRINTWS (2018 4 10 H IR CEBRGS IS HE S 72 555w SC 9
ERRS#ECONBEREE 39, AAZ =K 7, BRENFESTOOEBER 1I81F), =61
RRDFERETH R LI EBY | IPL TIHEIT 2 JICA EMIEFIFE (NCGM #F5tE) 1XEL~v
DRREFBFICA L N—=L LTI TEY | BHERRO LA SCEINAT R84 2% 90 LT
W5, bkoZ b, 7= MIwZ7 UV TICELTUITARADORL LT RA L E, it
RoO~Z7 UV TRERICET HMERREZAIH L, ~7 U 7 XBROBRCH RIGE R EDO BT
AL LTIEREND &L BT, IPL BT A ARHI O~ T U 7 56 5 £ BRI BB LTV
DT Enn WA & HAN 1O G OME T m Y = 7 N OEREITIEFITE D,

— 5T, A 3 AR BUE K OV A B HRUELIZBI LTl LAMP 352 & 5 DNA fHEIZ D
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Evaluation Summary

1. Outline of the Project

Country: the Lao People’s Project Title: The Project for Development Innovative Research

Democratic Republic Technique in Genetic Epidemiology of Malaria and Other Parasitic
Diseases in Lao PDR for Containment of Their Expanding Endemicity

Issue/Sector: Healthcare and Cooperation Scheme: Technical Cooperation Project (Science and

medical treatment Technology Research Partnership for Sustainable Development:
SATREPS)

Division in charge: Health Team | Total Cost: 0.4 billion JPY
4, Health Group 2, Human
Development Department

(R/D): Partner Country’s Implementing Organization: the Ministry of Health
Period of 1/May/2014 — [ (MOH), the Center of Malariology, Parasitology and Entomology
Cooperation 30/Apr/2019 | (CMPE), Institut Pasteur du Laos (IPL) (the leading organization of the

Laotian side), the Lao Tropical and Public Health Institute (Lao TPHI) and
the National Center for Laboratory and Epidemiology (NCLE)

Supporting Organization in Japan: the National Center for Global Health
and Medicine (NCGM) (the leading organization of the Japanese side), the
University of Tokyo (UT), University of the Ryukyus (UR), Juntendo
University and Tokyo Medical and Dental University (TMDU).

Other Related Projects: Japan Agency for Medical Research and
Development (AMED)

1-1 Background of the Project

Parasitic diseases such as malaria and other trematode infections (Schistosomiasis mekongi, Opisthorchiasis
viverrini, etc.) put a severe burden on the socioeconomics in the Lao People’s Democratic Republic
(hereinafter referred to as “the Lao PDR”. The Government of the Lao PDR has been putting efforts to
improve the situation by taking various measures such as the distribution of the Long-Lasting Insecticide-
Treated Nets as well as the provision of anthelminthic agents with the support of development partners.
However, it is considered to be an urgent need to strengthen the countermeasures based on the scientific
evidences to meet the international demands, not just for the Lao PDR, for effective infectious disease control
measures as well as preventing the emergence of drug resistance, which are regarded as global issues.

Accordingly, Japan International Cooperation Agency (JICA), based on the request of the Government of the
Lao PDR, commenced a 5-year technical cooperation entitled “the Project for Development Innovative
Research Technique in Genetic Epidemiology of Malaria and Other Parasitic Diseases in Lao PDR for
Containment of Their Expanding Endemicity” (hereinafter referred to as “the Project” form May 2014 with
the Lao counterpart organizations of the CMPE and IPL of the MOH, under the scheme of SATREPS.

1-2 Project Overview

(1) Project Purpose
Research results based on the methods for the genetic epidemiology diagnosis of malaria, Schistosomiasis
mekongi and Opisthorchiasis viverrini are utilized in government services such as in diseases control.

(2) Outputs
1) More convenient and accurate methods (PCR method, LAMP method, etc.) for the diagnosis of malaria,
Schistosomiasis mekongi and Opisthorchiasis viverrini are developed and utilized.
2) Temporal and spatial epidemiological situations of pathogens and vectors of malaria, Schistosomiasis
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mekongi and Opisthorchiasis viverrini is monitored.

3) Mechanism of emergence and expansion of the drug resistant malaria is analyzed.

4) Based on the surveillance system using the developed diagnostic methods on malaria, Schistosomiasis
mekongi and Opisthorchiasis viverrini, education for people is strengthened and endemicity is monitored
together with the local government.

5) Capacity of researchers and administrative officers for the control of malaria and other parasitic diseases
is strengthened.

(3) Inputs
The Japanese side:
—  Dispatch of JICA experts: a total of 4 Experts (1 for parasitology research and a total of 3 Project
Coordinators), a total of 101 M/M (Man/Month) / Short-term Experts: a total of 73 Experts, 15
M/M;
—  Counterpart Researchers’ visit to Japan: A total of 9 counterpart personnel for sharing the research

progress and outcomes, discussion on the research plan of operation and so on. (a total of 61 days);
—  Training in Japan: A total of 5 counterpart personnel for the training of malaria diagnosis, drug
susceptibility test, genetic analysis, malaria epidemiological study, etc.;
—  Provision of Equipment: DNA Sequencer, electrophoresis imaging system, multi-gas incubator,
spectrophotometer, deep freezers, automatic electrophoresis apparatus, realtime-PCR system, etc.;
and

—  Overseas Activities Costs: procurement of reagents and consumables, travel costs, costs for
training, etc.
The Lao PDR side:
—  Allocation of Counterpart Personnel: A total of 20 counterparts such as Project Director, Project
Manager, researchers;
—  Facilities, Equipment and Materials: Laboratory and office spaces in IPL area, existing research

instruments, equipment and/or devices in the IPL and provincial CMPEs and available data,
information and/or specimens related to the Project.

—  Local Costs: Utilities for the project office and costs other than that covered by JICA for equipment
maintenance management etc.

2. Terminal Evaluation Team

Members Dr. Kaname | Leader Executive Technical Advisor to the Director
KANAI General, Human Development Department, JICA
Ms. Yukari | Cooperation Staff, Health Team 4, Health Group 2, Human
MAEDA Planning Development Department, JICA
Dr. Yoichi Evaluation Analysis | Senior Consultant, Consulting Division, Japan
INOUE Development Service Co., Ltd.
Mr. Katsumi | Planning and Deputy Manager, Division of International
ISHII Evaluation Collaboration, Department of International
Affairs, AMED
(Observing member)
Period of 2/0ct/2018 — 20/0ct/2018 Study Type: Terminal Evaluation
Evaluation

3. Summary of Evaluation Results

3-1 Achievements
(1) Output 1
Concerning the LAMP-based DNA detection method for the diagnosis of malaria (Loopamp™ MALARIA
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Pan/Pf Detection Kit), the Project observed some problems in its operation in local clinical settings for
proper laboratory diagnosis as well as the necessity of product improvement in all three (3) Station of
Malariology, Parasitology and Entomology (SMPEs) under the Provincial Health Offices (PHOs), where
kit was introduced by the Project. In addition, it is a common recognition among stakeholders that it is
difficult to disseminate the Loopamp™ shown in the Outcome 1 within the framework of the Project, since
the Project is required to obtain the prequalification of the Loopamp™ by WHO in advance of Lao MOH’s
authorization for the product as an official method. Given these circumstances, the Project is planning to
introduce another five LAMP detectors to district health facilities in the areas of high malaria endemicity,
and continue accumulating clinical cases as well as the efforts for improving the aforementioned challenges
even following the completion of the Project.

Meanwhile, as was shown in the achievements of OVIs above, it seemed unnecessary to provide diagnostic
services of both Schistosomiasis mekongi and Opisthorchiasis viverrini at local medical facilities in the
endemic areas, in consideration of the characteristics of those diseases was well as the initiatives taken by
the Lao government. Further, the Project, in accordance with the request from the MOH, has been providing
testing services using PCR, LAMP and/or ELISA techniques for prevalence surveys performed in endemic
areas. For these reasons, it is considered that there is little significance in aiming for “dissemination”
(application in the Lao PDR as a laboratory testing service) as stipulated in the Output 1. Having said that,
since the MOH expects the IPL to function as a reference laboratory for the diagnoses of Schistosomiasis
mekongi and Opisthorchiasis viverrini, the IPL is necessitated to establish those DNA diagnostic
techniques. Therefore, although it is different from the original assumptions, it can be understood that the
Project has achieved the development and dissemination of diagnostic methods for both diseases in a
alternatively in accordance with the needs of the Lao PDR.

Summing up, it was confirmed that the Project established DNA detection methods for the three target
diseases, and applied them to the project research subsequently. At the same time, the application of those
methods to each disease control measure have practically contributed to the Lao PDR in the form suitable
for the operation required for each of them. For these reasons, it is deemed that the Output 1 is generally
achieved as of the time of the Terminal Evaluation in a manner different from the original plan.

(2) Output 2
The Project has clearly shown that the ratio of Falciparum malaria cases among reported cases of malaria
in the Lao PDR is declining every year, while the ratio of Vivax malaria cases is increasing. Moreover, the
active surveillance of community residents in endemic areas performed by the Project has shown that there
are more asymptomatic carriers of Plasmodium vivax than expected. The Project also revealed that
asymptomatic malaria infection without typical symptoms of malaria infection such as high fever existed
to a certain extent. As the number of malaria patients continues to decline in recent years owing to the
efforts of the Lao government and its partner organizations, the demonstration of the existence of
asymptomatic carriers as reservoir by the time of the Terminal Evaluation has been an important
achievement of the Project in consideration of future elimination of malaria. In relation to this, the Project
has brought out the prevalence of G6PD deficiency through the genetic epidemiological analyses by testing
its enzyme activity of community resident, since G6PD deficiency has the potential to trigger a severe
adverse reaction (acute hemolytic anemia) when administering Primaquine in order to eradicate malaria
from the hepatocytes. This is an important point in safely implementing radical eradication treatment for
individuals with hypnozoites in hepatocytes; thus, it is deemed that the Project provided important
evidences for considering mass drug administration of primaquine for extermination of Plasmodium vivax.
As another achievement under the Output 2, the Project identified the first case of human infection with P.
knowles in the Lao PDR. P. knowlesi is genetically similar to P. vivax, and it is known that not only the
results of rapid diagnostic tests but also PCR may be mistakenly diagnosed as Vivax malaria. It is known
that human infections with P. knowlesi can be severe in some cases, and many deaths have been reported
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in Malaysia. Therefore, this research result of the Project warns that even if the diagnosis was Vivax malaria
in a rapid diagnostic test, it is necessary to carry out the treatment with appropriate antimalarial drugs
without fail.

In this way, concerning malaria, important epidemiological data has been gathered in the Project as of the
Terminal Evaluation and those findings of advanced analyses using population-genetic techniques have
also been published as scientific articles in international journals. Simultaneously, the Project has been
providing the stakeholders of malaria control such as the MOH and WHO with those findings as convincing
evidences for making policies, countermeasures and so on in the Lao PDR. Concerning Schistosomiasis
mekongi and Opisthorchiasis viverrini, it became a common understanding that the said two diseases are
not applicable to the analyses based on population genetics; therefore, it is deemed from general assessment
that the degree of achievement of the Output 2 has largely been appropriate as of the time of the Terminal
Evaluation.

(3) Output 3

Since chloroquine resistant Falciparum malaria was dominant in the Mekong region, the use of chloroquine
is prohibited for its treatment in the Lao PDR. However, on conducting analysis of chloroquine resistant
gene of pfcrt in the Project, it was confirmed that chloroquine-sensitive (wild type) Plasmodium falciparum
is increasing. It is guessed that the decline in chloroquine selection pressure is one of the factors behind
the increase in wild-type Plasmodium falciparum, however, there are still not enough samples to draw any
definite conclusions. Meanwhile, the Project carried out massive survey for the analyses of the mutation
on the K13 gene that is considered to be related to the resistance against artemisinin. The analysis results
revealed that artemisinin-resistant protozoa from Cambodia spread gradually from southern to northern
parts of the Lao PDR as humans moved, reaching the northernmost Ponsari Province by the end of 2017.
These results suggest a risk that artemisinin-resistant malaria may spread from Poncealy Province of the
Lao PDR to Yunnan Province of China. From these research findings and outcomes, it is demonstrated that
it if of greater importance to implement active surveillance on multidrug resistant genes in the Lao PDR.
As aforementioned, the Project has gained important research findings and outcomes on the mechanisms
of the emergence and dissemination of the drug resistance malaria as of the time of the Terminal Evaluation.
Those findings and outcomes were published in international journals as academic articles, one of which
was published in a world-class prestigious journal. Those have also been supplied to relevant organizations
as important evidences for advancing countermeasures against malaria in the Lao PDR, in the region and
even globally. For these reasons, the achievement level of the Output 3 is deemed to be significantly high
at the time of the Terminal Evaluation.

(4) Output 4
Concerning malaria, the surveys and analyses on the endemicity, distribution and diffusion of the drug-
resistant malaria have been carried out under the Output 1, 2 and 3. Regarding Schistosomiasis mekongi,
the Project established the DNA detection method with high sensitivity and specificity in the IPL, and
applied it to research on infection rates not only in humans but also vector snails and animals. The Project
conducted a combined analysis of these infection rate results and geographic data from satellites provided
through the Japan Aerospace Exploration Agency collaboration to create a risk map and to analyze risk
factors for infection. Similarly, concerning Opisthorchiasis viverrini, and the Project developed the DNA
detection method with high sensitivity and specificity, and used for the project research. It is worth noting
that through the development of the DNA detection method for Opisthorchiasis viverrini, the Project
revealed that the microscopic examination actually overestimated the prevalence of the disease by mis-
distinguishing trematodes, which are morphologically similar to O. viverrini as O. viverrini to a certain
extent. The research findings and outcomes obtained through these activities have been provided as
convincing evidences not only to the MOH but also to the WHO and other organizations engaged in malaria
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control in the Lao PDR and the region, and are used directly and indirectly for policymaking, surveillance
and implementation of countermeasures.

It was not possible to construct a means for the prevention of infection of the inhabitants based on scientific
evidence such as “Position Deviance” within the project period; nonetheless, the Project established DNA
detection methods with high sensitivity and specificity in the IPL, which greatly contributed to functioning
the Laos-Japan parasitology laboratory as a reference laboratory for those target diseases. Besides, the
sharing of research findings and outcomes of the Project with stakeholders is deemed to directly contribute
to the monitoring of the diseases in the Lao PDR. For these reasons, the Output 4 is considered to be largely
achieved at the time of the Terminal Evaluation.

(5) Output 5

The Project has been advancing its activities with the emphasis on nurturing Laotian young researchers
throughout the project period. As a result, the Laotian researchers became capable of planning field
surveys, collecting samples and perform DNA analyses using advanced research instruments by
themselves. Further, under the guidance of the JICA experts (researchers), they have been actively
preparing abstracts and conference presentation slides in English and practicing presentations; as a result,
some Laotian members made presentation of the project research orally in English at the National Health
Research Forum. Meanwhile, the Project has offered basic and refresher training opportunities on malaria
and parasitic disease control to a total of 156 health personnel engaged in parasitic disease control on the
ground in districts and provinces. Not only has this made a contribution to measures for the prevention and
control of target diseases, but it has also helped build a nationwide network, as a byproduct of training, for
periodically collecting samples. In addition, the JICA expert (NCGM researchers) stationing in the IPL has
been participating as an advisor in meetings on various infectious disease countermeasures held by the
MOH, WHO and other partners, and continued to share technical advice and research findings and
outcomes generously at meetings. In addition, the Project has provided direct support to the MOH by
preparing implementation protocols for prevalence surveys and other activities, which may have
contributed significantly to the capacity building of administrative officers and personnel in the national
research institutes engaged in infection control in the Lao PDR.

As has been described, the Project has been offering various opportunities for capacity building for various
human resources engaged in infectious disease countermeasure and research in the Lao PDR, and is
expected to continue after the project period ends. Accordingly, the degree of achievement concerning the
Output 5 is thought to generally be appropriate as of the time of the Terminal Evaluation.

(6) Project Purpose

As has been indicated so far, the Project has succeeded in acquiring important findings and research
outcomes concerning endemicity of malaria (including asymptomatic carriers) and the mechanism that can
contribute to drug resistance in the Lao PDR as of the time of the Terminal Evaluation, and these findings
have even been published as scientific papers. Moreover, the simple and highly sensitive LAMP-based
DNA detection methods were introduced to major research institutes in Vientiane (the CMPE and the IPL)
as well as the SMPE of the PHOs covering the north, center and south of the country, and training of health
personnel who are engaged in parasitic disease control at such facilities is being advanced. Moreover, as
was indicated in the achievement of Outputs, the JICA long-term experts (NCGM researchers) stationed
in the IPL have shared the research findings and outcomes and offered technical advice when participating
in national conferences on malaria control.

Meanwhile, concerning Schistosomiasis mekongi and Opisthorchiasis viverrini, development work on the
LAMP-based DNA detection method had been completed from the technical point of view. All WHO
member countries are required to strengthen the “preparedness” against infectious diseases, in accordance
with the International Health Regulations (IHR), by preparing options for testing and diagnostic methods.
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Accordingly, the Project established DNA detection methods that have high sensitivity and specificity with
respect to such parasitic diseases, and significantly contributed to the IPL to function as the reference
laboratory for the said diseases in the Lao PDR. Furthermore, the research findings and outcomes gained
using those detection methods have been used as the evidences for the betterment of the infection control
in the Lao PDR.

As has been described above, the Project has created a variety of research findings and outcomes that will
contribute to the countermeasure of parasitic diseases in the Lao PDR. The IPL Laos-Japan Parasitology
Laboratory, which is the main body of the project implementation, has already been built into the system
of infectious disease control in the Lao PDR as a supplying body of scientific evidences and as an
implementation organization of direct countermeasures, making it an indispensable existence. In view of
the above points, the achievement of the Project Purpose at the time of the Terminal Evaluation is highly
satisfactory.

3-2 Summary of Evaluation Results

(1) Relevance

The relevance of the Project has been highly maintained hitherto.

The significance of taking measure for the control not only for malaria but also other parasitic diseases
including Schistosomiasis mekongi and Opisthorchiasis viverrini, the target diseases of the Project, is
clearly mentioned in the “Eighth 5-year Health Sector Development Plan 2016-2020”. The Plan stipulates
the specific areas to be addressed as follows: capacity enhancement of both national and local laboratories
(including human resource development and quality control) in accordance with the requirements of the
IHR and other international standards; the reinforcement of infectious disease surveillance system; the
control of drug resistance; and the strengthening of health education. Meanwhile, the Lao MOH, with the
support of WHO, the Project (i.e., JICA experts and the IPL) and other stakeholders, issued the “National
Strategic Plan for Malaria Control and Elimination 2016-2020” in January 2016. In the Strategic Plan, it
is clearly mentioned that the CMPE of the MOH should introduce molecular diagnostic techniques to the
provincial-level laboratories with the support of partner organizations as well as the IPL should take
initiative to plan and implement the research on the drug-resistant malaria. These can be the results of the
project’s efforts to demonstrate the necessity of addressing asymptomatic malaria cases and of researching
the drug resistance; simultaneously, resulted in further enhancement of the relevance of the Project.
Meanwhile, the Government of Japan has been promoting aid activities for infectious disease control, and
the “Global Health Policy 2011-2015” clearly come out with the promotion of the Neglected Tropical
Diseases control, preparedness for emerging and reemerging infectious diseases and international
collaboration for it. Furthermore, in its “Basic Design for Peace and Health (Global Health Cooperation)”
and “Basic Policy on Strengthening Countermeasures for Infectious Diseases that Pose a Threat to Global
Society”, both publicly announced in September 2015, the Government of Japan states to build a health
security that is resilient to external factors such as public health emergencies and disasters and to strengthen
Japan’s contribution and roles for the countries and regions facing the pandemic outbreaks of public health
concerns. The Japan’s Aid Policy for the Lao PDR, issued in April 2012, stipulated the “Improvement of
health and Medical Services’ as one of four priority areas for assistances. Furthermore, following the
adoption of “Global Action Plan on Antimicrobial Resistance (AMR)” at the WHO General Assembly held
in May 2015, Japan has strengthened its effort to promote international cooperation for the control of AMR.
For these reasons, the Project, aiming to contribute the improvement of health and medical services as well
as the control of drug-resistant malaria in the Lao PDR through the collaborative research and technical
cooperation, is deemed to be highly consistent with the Japan’s Aid Policies.

(2) Effectiveness

The effectiveness of the Project is high in general.
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As was described in the Achievement of the Project Purpose, the Project obtained important research
findings and outcomes of especially in malaria research with regard to the prevalence of the plasmodia
(including asymptomatic carries) as well as the mechanism responsible for the emergence and expansion
of drug resistance gene mutation. These research results have been published in a number of international
journals as academic papers, and also, many presentations have been made by project members at domestic
and international conferences (9 original articles published in international journals (Annex 7), 39 oral
presentations at international conferences, 7 poster presentations and 18 oral presentations at conferences
in Japan, as of October 2018). Besides, the JICA long-term expert (NCGM researcher) became a member
of national level meetings and conferences for the control of infectious diseases in the Lao PDR and
provided technical guidance on the basis of research findings and outcomes as well as his expertise and
experiences as a scientist. As aforementioned, the Project has generated a number of research findings and
outcomes that will contribute not only to the malaria control in the Lao PDR but also to the Greater Mekong
Sub-region and even the global malaria countermeasures, and are practically used as evidences for the
formulation of policies and action plans for malaria countermeasures. The IPL has also been contributing
directly to the implementation of malaria countermeasures in the Lao PDR and the region. Therefore, the
achievement level of the Project in malaria is very high in terms of both collaborative research and technical
cooperation.

Meanwhile, concerning Schistosomiasis mekongi and Opisthorchiasis viverrini, the Project has almost
completed development work on the LAMP-based DNA detection methods for each parasitic disease, and
they are used as sensitive, specific and reliable DNA diagnostics in the prevalence surveys conducted by
the MOH and WHO. The MOH also calls for the IPL to function as a reference laboratory in these diseases
from the perspective of IHR compliance. In addition, as with the malaria control countermeasures
mentioned above, the JICA long-term expert (NCGM researcher) is assigned as a temporary member of
the Advisory Committee on Parasitosis hosted by the MOH and WHO, and the Project has been continuing
to share research findings and outcomes and providing technical advice throughout the project period.
Thus, concerning Schistosomiasis mekongi and Opisthorchiasis viverrini, the Project has also contributed
to the infectious disease countermeasures the Lao PDR in a different way than originally assumed. Thus,
concerning Schistosomiasis mekongi and Opisthorchiasis viverrini, the Project has also contributed to the
infectious disease countermeasures the Lao PDR in a different way than originally assumed.

As aforementioned, on top of the research findings and outcomes gained from the project collaborative
research, the Project has been putting efforts to capacity development not only of Lao young researchers
but also health administrative officers and medical professionals on the ground through joint research work
and trainings provided by the Project. For these reasons, it is deemed that the Project Purpose has generally
been accomplished at the time of the Terminal Evaluation.

(3) Efficiency

The efficiency of the Project is high in general.

Meanwhile, as was described in the “\erification of |mplementation Process” section, the IPL Parasitology
Laboratory is operated as the Lao-Japan Joint Laboratory, headed by the Chief Advisor of the Project
(NCGM department director) and the JICA long-term expert is assigned as the Laboratory Manager to
organize research activities as well as other managerial work in the Lao PDR. The IPL hold a weekly
meeting with the participation of all laboratory heads chaired by the Director of the IPL to share the
progress and achievements as well as to discuss managerial issues. At the initiative of the JICA long-term
expert (NCGM researcher) stationed in the IPL, the liaison and coordination of the research collaboration
amongst the Japanese research institutes such as the UT, the UR, the TMDU and the Juntendo University.
Meanwhile, the project coordinator has changed approximately one year before the end of the project
period; nonetheless, the coordination work was properly taken over to the successor. Thus, the liaison and
coordination amongst the whole players have adequately been continued throughout the project t period.
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Meanwhile, it usually took longer-than-expected time (approx. 2 to 4 months) to go through procedures
for acquisition of tax exemption certificates for research instruments, reagents, etc. from the Lao authority
concerned in accordance with the R/D. The Mid-term Review mission had observed that similar problems
had happened in other IPL laboratories. In particular, the reagents with short expiration dates can be used
in the experiment for a shorter period of time. Following the time of the Mid-term Review, the IPL has
appealed to the relevant ministries and agencies for problem solving, but it has not been resolved even at
the time of the Terminal Evaluation. In addition, the Project implemented researches following the
acquisition of ethical clearance by the relevant authorities concerned both in Japan and the Lao PDR.
Accordingly, the Project submitted research proposals to the National Ethics Committee for Health
Research properly; however, it took, in many time, more-than-expected time for the Project to receive the
results of the review by the Committee. Although these issues did not have a significant negative impact
on achieving the Outputs and the Project Purpose, it negatively affected the smooth progress of the Project.

(4) Impact
The following positive impacts are confirmed and/or expected by the implementation of the Project.
The IPL Parasitology Laboratory has been operated as the Lao-Japan Joint Laboratory, and the researchers
of the NCGM is proactive in doing operational management of the Laboratory. The JICA experts have been
working on the project research activities in consideration of nurturing Lao researchers, and it is deemed
that the capacity of those researchers has significantly been enhanced in comparison with that in the
beginning of the Project. Moreover, the Laotian young researchers in the IPL sometimes accompanied the
JICA long-term expert (NCGM researcher) to attend the various meeting opportunities at the national level,
and experienced and learned the theory and practice of the infectious disease control as well as the practical
application of research outcomes to the society. Having said that, it is recognized that they are still young
researcher and less experienced to run and to maintain or even enhance the research capacity of the IPL
Parasitology Laboratory by themselves; from the project-designing stage, it had not been anticipated to
hand over the project research to the Laotian staff in the IPL Lao-Japan Parasitology Laboratory. Further,
as has been mentioned, the IPL Lao-Japan laboratory is already regarded as a part of the implementation
system of the infectious control in the Lao PDR, and the NCGM is decided to sustain the collaborative
research in the IPL even following the termination of the Project; therefore, it is highly expected that the
research activities will further be enhanced and expanded hereafter on the project’s research outcomes and
human resource development as a strong steppingstone.
On top of that, several positive impacts of the Project have been observed or expected as follows: 1) Efforts
for the acquisition of the prequalification for the LAMP-based DNA detection method for the diagnosis of
malaria through the collaboration between the NCGM and the Eiken Chemical Co., Ltd.; 2) Cooperative
research with the neopharma Japan Co., Ltd. for research on antimalarial Activity of a substance; 3)
Collaboration with the MOH and the Ministry of Agriculture and Forestry through the prevalence surveys
on Schistosomiasis mekongi and the development to the "One-Health" approach; 4) Collaboration with the
MOH and the Ministry of Agriculture and Forestry through the prevalence surveys on Schistosomiasis
mekongi and the development to the "One-Health" approach; 5) Promotion of Inter-laboratory
collaboration for cross-cutting research in the IPL; and 6) Nurturing Japanese young researchers
(Postgraduate students).

(5) Sustainability
A self-sustainability as well as a self-deployment of the benefits provided by the Project can be expected
to some extent.
From the political and institutional aspects, the significance of the control of malaria and other parasitic
diseases will be maintained even after the termination of the project period since the significance is clearly
stated in the “Eighth 5-Year Health Sector Development Plan 2016-2020”. Especially for malaria, the
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MOH, jointly with the Development partner organizations, has strengthened efforts to achieve the
elimination of Falciparum malaria by 2015 followed by the elimination of all types of malaria by 2030.
Therefore, it is anticipated that the importance of research outcomes, which will be presented to the MOH
and other stakeholders, will be maintained even after the end of the project period since the outcomes are
expected to be used as solid basis for making decisions, policies and countermeasures by the said agencies.
The Japanese research organizations are anticipated to continue the joint research at the IPL even following
May 2019 when the cooperation period is over. Effective infectious disease countermeasures have been
implemented through wvarious collaborations between research institutes and the governmental
organizations. However, it is desirable that the MOH and other related organizations will provide more
support to the implementation of joint research and the utilization of research findings and outcomes for
policymaking, implementing countermeasures, etc. in the Lao PDR, even after the completion of the
project period.

Concerning the financial sustainability, the NCGM has decided to continue the joint research at the IPL
even after the end of the project period, by utilizing financial support from Japanese private companies as
well as by acquiring the competitive research funds in Japan. The IPL also has commenced two projects
financially-supported by the US Foundation, and some of these budgets have become available in all [PL
laboratories since July 2018. Specifically, $1,000 per month are provided for each IPL laboratory for the
purchase of experimental consumables and is expected to continue for two years. Accordingly, the budget
for maintaining collaborative research at the IPL is considered to be secured for the time being after the
project period ended.

As for the technical aspect, the NCGM has decided to continue collaborative research at IPL after the
completion of the Project. The research and testing technologies provided through the Project will continue
to remain in the IPL, and research results and technical advice will also be shared with relevant
organizations engaged in infectious diseases control in the Lao PDR in a sustainable manner. On the other
hand, the Laotian researchers have enhanced their capacity in comparison with that at the beginning of the
Project, however, the efforts for capacity development should be continued with a long-term point of view.

3-3 Factors that promoted the attainment of the Project
(1) Concerning the project design

None in particular.

(2) Concerning the implementation process of the Project

At the time of the interviewing opportunities, the CMPE of the MOH as well as WHO showed their
recognition that the Project (i.e., JICA experts and the IPL researchers) is an important partner who can to
provide scientific evidences such as research findings and outcomes for helping them to develop policies
and/or countermeasures. Based on such recognition, the JICA long-term expert, as a representative of the
IPL Parasitology Laboratory has been assigned as a member of the said meetings and provided technical
guidance based on the project research findings and his expertise and experiences.

On the basis of the establishment of such relationship of mutual trust and collaboration amongst the
stakeholders through the implementation of the Project, the Project has been providing the scientific
evidences for policymaking, cooperating by providing testing services, receiving the funding support from
partner organizations, implying the ideal collaboration has been continued from the technical and financial
standpoint. Simultaneously with the implementation of project research activities, the Project has been
putting efforts to apply the research findings and outcomes to the policy making, countermeasure, etc. as
well as to establish the relationship of mutual trust and cooperation with relevant organizations. As a
consequence, the Project has made a great contribution to the infectious disease control in the Lao PDR;
at the same time, the effectiveness of the Project was enhanced significantly.
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3-4 Factors that impeded the attainment of the Project
(1) Concerning the project design
None in particular.

(2) Concerning the implementation process of the Project

There were several cases that it took a couple of months to obtain certifications of tax exemption on the
basis of the R/D for the research instruments as well as reagents, which were brought from Japan. Some
reagents with relatively short valid period had been shortened the days for expiration date since it had been
kept in the customs for a certain period of time. The IPL has been calling for the improvement of this issue
to the relevant governmental agencies such as the Ministry of Health and the Ministry of Finance
throughout the project period; nevertheless, nothing has resolved as of the time of the Terminal Evaluation.
Though it had not caused critical influence on the project activities, it is deemed to hinder the smooth
implementation of project activities to some extent. Thus, this is regarded as a hindering factor against the
efficiency of the Project.

3-5 Conclusions
The Terminal Evaluation Mission confirmed that "Relevance” of the Project has highly been maintained, and
that "Effectiveness", "Efficiency”, and "Sustainability" were also generally high. The Project has also created
a number of positive “Impact” as of the time of the Terminal Evaluation; thus, it is expected to contribute
significantly to the countermeasure of malaria and parasitic diseases in Lao PDR in future.
In particular, the Project has established the cooperative relationships with relevant ministries, national
agencies and other partner organizations by providing scientific evidences and technical advices as well as
by assisting the national surveys, which are beneficially utilized for the infectious disease countermeasures
in the Lao PDR. Under such liaison and cooperation, the Project also proceeded various project activities to
date. As the result, various scientific research results have been created, and it has directly contributed to the
infectious disease countermeasure in the Lao PDR.
With regard to malaria, as a result of the establishment of cooperative relationship with local health
professionals through the provision of technical training to them, the Project obtained sufficient number of
clinical samples from malaria suspected patients and analyzed them proactively; consequently, the Project
revealed that the present state of asymptomatic malaria carriers, which is recently regarded to be important
for strengthening the initiatives for malaria elimination. In addition, the important research findings and
outcomes on the emergence and diffusion of the drug-resistant malaria are gained, which had impacted to the
commencement of novel international research collaboration (supervision) for preventing from crossing
border.
On the other hand, concerning Schistosomiasis mekongi and Opisthorchiasis viverrini research, the Project
had developed DNA detection methods based on the novel gene amplification technology, and the developing
work for the methods has largely been completed from a technical standpoint within the cooperative period.
These DNA detection methods are established as diagnostic methods in the IPL, enabling the IPL to function
as a reference laboratory for these diseases, and are also used for the national prevalence surveys conducted
by the MOH.
These research findings and outcomes are disseminated to the world through the publications of research
articles in international journals, and many presentations has also been made at academic conferences. Thus,
the achievement of the Project from an academic standpoint is very large. Besides, by taking the opportunities
of field sampling activities, the Project has been providing health education regarding the prevention of
infectious diseases geared to community residents jointly with the health professionals, resulted in the steady
contribution to the community health. The Project has also consistently addressed the fostering of Laotian
young researchers through its research activities, and the staff of the IPL Lao-Japan Parasitology Laboratory
has reached the level where they can make oral presentations in English at domestic and international
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conferences at the time of the Terminal Evaluation. Though further self-study and continuation of guidance
from Japanese researchers are also required to stand alone as researchers, it is deemed that the Project has
made a significant achievement from the viewpoint of JICA's technical cooperation.

Even after the completion of the Project, Japanese research institutes are supposed to continue international
joint research at the IPL by utilizing research funding from companies and scientific research grants in Japan.
The Japanese research institutes will move on to the preparations for the acquisition of WHO pre-certification
for the LAMP-based malaria DNA diagnostic kit, detailed research on asymptomatic malaria carriers, and
further, novel research on the substance with antimalarial activity. Those international collaborative
researches are also anticipated to continuously contribute not only to scientific research outcomes but also to
the countermeasure of infectious diseases in the Lao PDR hereafter.

3-6 Recommendations
(1) To the Project

1) Promotion of the "One-Health" approach
The Project had gained an experience of inter-sector collaboration with the Ministry of Agriculture and
Forestry, such as the implementation of the joint survey. From the aspect of the significance of the
collaboration with other organizations, it is anticipated that this kind of cross-sectoral activities such as
the regular cross-sectoral meeting become widely be done, in order to promote the "One-Health"
approach.

2) The effort to explanation of the practical operational procedures at the time of introduction of LAMP

detectors

The Project is planning to introduce another five LAMP detectors to district health facilities in the areas
of high malaria endemicity, and continue accumulating clinical cases even following the completion of
the Project. At the time of introduction, it is necessary that the Project should put efforts to publicize the
performance and utilization of the kit to the local stakeholders; at the same time, to introduce the
practical operational procedures of the testing services, such as algorithms for selecting eligible patients
for genetic diagnosis by LAMP method and specimen transfer method, etc.
Meanwhile, the Project experienced that LAMP reagents under storage could easily deteriorate with
moisture, enough to affect the measurement results as false positive, in usual environment of
laboratories in the Lao PDR, and the problem can happen in hot and humid malaria-endemic areas such
as Southeast Asia and Africa where the LAMP-based malaria DNA detection methods were expected to
be used. Though the current reagent packaging would not cause any problem of the testing results in the
usage of mass survey of asymptomatic malaria carriers, it is recommended for the Project, jointly with
the Eiken Chemical Co., Ltd., to resolve the problem by improving the “Product”, such as individual
packaging of reagents, in consideration the usage in practical clinical settings.

(2) To the MOH
1) Improvement of internal quality control system in local clinical laboratories

Capacity of local laboratory staff has significantly been enhanced through the implementation of the
Project, it is confirmed that a problem concerning the quality control toward laboratory testing results
from the LAMP-based DNA detection method for diagnosing malaria, introduced by the support of the
Project. In particular, the Project, with the support of the Eiken Chemical Co., Ltd., developed and
introduced the Standard Operating Procedure (SOP) for the said testing by providing the staff with its
training; nevertheless, it is found that there is no monitoring mechanism for the compliance of the SOP.
This is regarded not only the issue of the Project but also a challenge of the clinical laboratories in whole
country; therefore, it is recommended that the NCLE, in charge of laboratory quality control and
assurance, will take action for the construction and even improvement of the Internal Quality Control
(IQC) mechanism immediately.
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2)

3)

Coordination with related development partners for effective trainings

Regarding the training on communicable diseases for the lab staffs and officers in rural area which was
provided by the Project, the Department of Communicable Disease Control and other relevant
departments within MOH should continue to work closely and coordinate with WHO and other partners
which are conducting various trainings, in order to make them more effective without duplication.
Improvement of the situation regarding the certification of tax exemption for reagents, research

instruments and equipment.

4)

5)

When reagents, research instruments and equipment were brought from Japan to the Lao PDR, it took
longer time than expected to go through procedures for acquisition of tax exemption certificates for
them from the Lao authority concerned in accordance with the R/D. Especially, some reagents with
relatively short valid period had been shortened the days for expiration date since it had been kept in
the customs for a certain period of time.

Having said that, it is acknowledged that this issue cannot be solved by the MOH alone but is regarded
as a complex issue involving the Ministry of Finance, the Ministry of Planning and Investment, and
other relevant agencies. Not only all laboratories in the IPL but also any research institutes engaged in
the infectious disease control in the Lao PDR are being affected by the issue. In other words, the relevant
ministries and agencies should acknowledge the negative impact of the issue on infectious disease
countermeasures in the Lao PDR, and are expected to make further efforts to resolve the issue, at the
initiative of the MOH, by convening inter-ministerial consultations and so on.

Smooth implementation of ethical review for the research proposal

The Project implemented researches following the acquisition of ethical clearance by the relevant
authorities concerned both in Japan and the Lao PDR. Accordingly, the Project submitted research
proposals to the National Ethics Committee for Health Research properly; however, it took, in many
time, more-than-expected time for the Project to receive the results of the review by the Committee.
The Project sometimes have to put a special consideration for the timing of survey especially for malaria
and Schistosomiasis mekongi, thus, the Committee is recommended to improve this situation for smooth
implementation of ethical reviewing.

Further cooperation to promote international joint research work in IPL with Japanese research institutes
The Japanese research organizations such as NCGM are anticipated to continue the joint research at the
IPL even following May 2019 when the cooperation period is over. MOH should provide more support
to the implementation of joint research and the utilization of research findings and outcomes for
policymaking, implementing countermeasures, etc. in the Lao PDR, because of the importance of IPL
as the national referral laboratory for the investigation of parasitic diseases and for provision of
evidences for policy making and as a cooperation agency for national surveys. It is expected that the
MOH will involve Lao and Japanese researchers to participate in conferences on countermeasures for
infectious diseases and promote the utilization of research findings more actively.

(3) To the Lao young researchers

1))

Further Self-Help Endeavor to enhance International Competitiveness

It is important for the Lao young researchers to come in touch with the advanced scientific research by
themselves, in order to acquire international competitiveness. To achieve it, the Lao young researchers
are advised to continue self-help efforts even following the termination of the Project further, such as
reading more English papers, holding journal club, capturing novel scientific information, obtaining
Ph.D. degree in the future, and increasing other options for capacity enhancement.

3-7 Lessons Learnt

(1) Significance of proactive information sharing with stakeholders in light of the practical application of the

research findings and outcomes to society
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This project, with the full-understanding of the scheme objectives of the SATREPS, has been providing
scientific evidences on malaria, Schistosomiasis mekongi and Opisthorchiasis viverrini to relevant
organizations such as the MOH and WHO in a timely and effective fashion. The JICA long-term expert
(NCGM researcher), stationed in the Lao PDR, has been participating countermeasure meetings at various
levels in Lao PDR, and not only sharing information but also providing advices from a professional
perspective and coordinating collaborative countermeasure activities, contributing greatly to the control of
infectious diseases in Lao PDR and even the Greater Mekong Sub-region, thereby maximizing the
relevance, effectiveness and impact of the Project.

Many research institutions such as universities do not disclose research findings and outcomes until it is
published in academic journals or other publications in order to maintain the confidentiality of their
research results. Having said that, the principle of SATREPS is the practical application of research
outcomes to society; therefore, projects are required to promote the information sharing and collaboration
with future users (e.g. governmental authorities) of the research outcomes even within the project period
as well as to provide necessary assistances in a timely manner, in order to fulfill the said principle.

(2) Allocation of resident researcher(s)

In the Project, one researcher from a Japanese implementing organization was stationed in the Lao PDR,
and not only the implementation of international joint research but also managerial affairs with related
organizations were conducted exclusively. The establishment of such an implementation system enabled
the smooth construction of a research system and the development of human resources as a technology
cooperation project, and also led to technical assistance to the Lao government and international
organizations in a timely manner. Since the social application of research findings and outcomes has
strongly been taken into account in SATREPS, it is recommended for SATREPS projects to allocate
researcher(s) stationed in the host country as much as possible to enhance the effectiveness of international
joint research, and to promote information sharing and collaboration with not only the host country but
also international organizations in the region, while giving due consideration to the confidentiality of
research results.

3-8 State of the follow-up
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FAANRERFELEME CIF, 1942 L5ET) TIE v 7 U T7OREAE (A =0 AR BE,
Z AP BIES) 21X U &3 2 BB A A RUBYYIE M RZ 72t SRR AT & 725> TV 5, [RIEBUR
TN FE TR AN — F T —HEF O E 22T T, RYIRE TR B AIS A B0 (Long-Lasting
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du Laos : IPL) &7 & — N— MERI & LT, HEREU RS E BB E i 17 71 (Science and
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SRS 5 & TR A Tl EERIERFE 2RO EH O e R ORI HDIR L A R T2 &
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IEWIBNIZEFRIZ T n Y 27 FEEZERT D2 L0, vy =7 FOEMRFHOFR ML ML
THEDDOREZITH) ZE BN E LTEBINT,

1—2 KBTEFHmOBEH

TR O BRI FIORT &80 TH 5,

(1) Fo7Tay=s b FTHFA -~ U 27 A (Project Design Matrix : PDM) (version 1) )&
ERO Wik Fek  (Minutes of Meetings : M/M) @ APPENDIX Annex 1] (ZH25WT7mry =7 b
SR LTOESZ L Ea— U, 3l SIEE (T390 T Tk T4 282 b B

[FpfetE ) OFHBEMEIZE > TF e Y= 7 NOERREZ T 5,
2) 7m¥x 7 hORRRO RIS D (et N R O FHZN 2 et 5,
(3) RO RICHESNT S F A L LR TR 07 a2 =7 MR TOEBHEHI OV TH

g%‘ﬁ—éo
4) 7ev=7 FBENGIITHFENICZER TE 2 L9217 £ & biT, LEIZLTET PDM O
RELEZ1T9,

(5) & THFaHmAR S EICHER R ZRD LD D,

1—3 ®RTHIHEAZRDA v/—
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TR T — A ORERIZL FO L B0 Th 5,
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FeBRREIE N B AR 7E B %6 k4M5  (Japan Agency for Medical Research and Development : AMED) "I,
JICA DFENET 2 #& TRFHlFHA & FRFIC 1| 4 OFEMEZ 7 A4 A 2B 1T 2BMFHAEICIRE L, ME O
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K4 3 iz B Hh YRaE 1 R
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K4 HY R P& HLHJRE KA
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1—4 7Rz FORMEH
(1) 7uy=7 FOFAZZ UL TITRT,
1) Yav=7 M 201445 A 1 H225 2019 44 A 30 H £ T 5 4R
2) Y=y NMER AT Y FOFEBKEIZLLTO LB ThH D,
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5 Tavxl FOEK
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2) B
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1-4. ZNENOIFIFEOBIAF IR RN T T 4 ~—%& &7 L. PCR ¥ - LAMP {ED#{A T
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T IRFRHM L TJICA MY A T4 V2 (2014 45 H) O [JICA FEF A~ K7
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gtEE 2) LT~ T U TS IO, 58T & LR TIT o 72,

T VTNENTAAHO ST (AT Ty b 7T Fron Yy s,

tary, THT—) OBRJERE WONTBEEARHCZ D 16 BROERFEL & it
VHE— RRE LR, BO~ T ) TR ALY Bl R T — 3 & (Station
of Malariology, Parasitology and Entomology : SMPE) | &7t 156 ORkE ZHHE L.
EFESER 25~ T U 7RO EBE MR A Z . FHO A8 (filter papers) 128
W 2 51k% 2015 4F 6 HpDE AL, S5HIZ, 2017 4 11 A b, LR
U — B RIFERE, BMERE, REEE X —OAF 8 EEH O, v T U T
WERE MR IRINE FIEE B A LT,

cTuYxl FBTI 74—V FRED B TR 24T 5 12D~ 7 U 7 5 RR

B0y Tlhavo =, £, 74—/ RHE &2 R8O 3 & Fi L 7= BRI
~ 7 U T EE oA BIEICB T 2 WO A S O RE J1IRIL O L EE D RIE S H
T2 b, BLEDZ LIk o T, IREPH A ORIFRIC~ T U 7 i THUE &~
Z U TENBE DD O MR K OMTRET % B3 2 IUE T & 2 IR % fe ST
T 5L bz, BRAMLICbEE LT,

<2018 4E 9 AR T 4 —/L R, WNCEEZR OV 7TV 7T, &5

39,176 4D~ F U T EWEE D LR IR Z I LT-, 728, 2015 £ CMPE
DF—BICLDE, THADE~T ) TERERD 94% % FEE 5 WS 5Tz,

7 B OFEFEROEIGTER T Annex 6 & £,




<2018 4F 9 ARER T, A 2 R HIE L OV A T HRAEOWATHR (ZhZi,
Fy oYy 7B (FEE) . LT VR () ROF v oYy 7 B] OFE
T, AFF 3,920 A OFERN O EEREEZERILL, A7 2,677 405 KRR Z £
BU7z, FoARLREERS (World Health Organization : WHO) 75 OEFEIZ &
D, Fyo_Py 7 RTEMEREE Lz A 2 AER BAE4 2018 4E1C 3 [
L7z, ZOFETHE 707 RO Ok, v, 77X, A X, ¥X) M
WRiE%Z ., &t 703 VCO @i & EMRIRZ R L 7=,

cF . T A AREE ARG MSEESIK)S  (Department of Communicable Diseases
Control : DCDC) . CMPE, &7 v =7 k (JICA HMFE+IPL A% v 7) 732016
FE9ANS 10 Bz TF X o3 o 7 R TITo 72 A 2 AR BUEA R
Tl 1,754 £ OIERN BERIMLAZFTVY, ELISA 15T A = X MR LIRS #
A2 BRAE L=, 201745 A2D 8 Ay, FEEOREL Lz, Z OFEMmM%HR
SEFRAIL T A A D A 3 AR MW BIERRAGIZ AT, WHO DA =T F T Db &
THAAMEE AR a7 b (JICA BMZE N IPL #F%8#H) AL 7e-T
BOMATHWAEINTH D,

1-2-2. 158) 1-2-1 THOLAZ | - 2018 F 9 AF TORECTHRIMLIE~T U TRWVWEBER O~ T VU 7l Mg =R

iR LD SRS MHEBL T2 39,176 MIKD 5 5 36,564 FR{AD DNA fliH A% TPL, 1 N2 NCGM

& DNA Ot 247 9, THEESNTZ, 7av=7 MR T £ T, BIKOEMNE {7 LT DNA it %
THTETHD, NCGM T HFNT & Ehe 3 2 BT AEERFEFICL WD T
Y., RIEOBE)IL IPL-NCGM Mo EBE A EE (Material Transfer
Agreement : MTA) (2SN TIT-o TV 5,

Ty T IRO A 3 AR RGE, WONE A R RE O TR CTERER L 723
8 1,230 MfRiE, IPL—BRERERIR T/ O MTA IZHESWTHREER E R RS
IZB% L DNA i &2 50, L E o —RRR TR T LTW5, 723, FEERAE)
5 DNA & OB b ERERRR X CERM L T D (E8 14 28)

1-3-1. A 3 AFEMGHREENE | « Fr oY v 7 Ba— 8T 2015 E055 2018 FEIX)NT THE 4 HITA 3 U1E

(FRfEE) . ¥ ANF % S H (Neotriculaaperta) OFA % 5206 L7z, SRL7ZBOKIILITO LB
e s H (3 — R W THDH, 20154 1,975 JE, 2016 4E 3,115 DL, 2017 £E 5,500 L, 2018 £E 5,000 VL,
55, Bk (B8 | - N.apertalZid a. By y O 3 FEEENRH 5 A3, 2015 45 4 AITEREL L 72850 25 DNA
THEE) AHRECT I L. 0 FRWBHT 24T o 7o /G5, BB L7 N. aperta |30 v #kD A TH
%, DT EBHLMNI T,

< ZA PR (B—PRET) (Bithyniasiamensis) (3% T HEETATR R A TITER
BEAT - TOZRNA, 2018 4F 9 ALIRRIZ A AT VRS DWIET v o 3% v 7 IR
TERIR, BROF 2 P T CBIEET 5 & AR DNA i 217V, &R0 A
> B. siamensis DFED[FIE 2 i L. 2019 4F 4 A £ TSI A5 T4 5 RiA
HThHD,

o H A PR oK BF R ) 12201646 Al AT VI=a v < T
— MEEOTHTI0 AL, TDOI B 5EDO T mans X A FFREED X 2 &
AHVT (HESD) B L, ZOAZ BB Y T7HE DNA ZHIH L, #
A T LAMP 5% W T2 BB TR 2 3 7o i 0, & A IFW R DNA 13/ &
N, ZOZ AR BEEA X B H Y TIEE A R BT AW & HE Sz,

“20174E4 A& 6 AlcTuY ey MIA LT VIR=3 v ~TF— MO TS THEA
L7z 75 EDOIRKBDFHFAND 96 IED A X B/ B ) 7T EER LTZ, 25220
T LAMP {EZ W TH A B DNA i 2 A7 & 2 A X A TR R & FE S
NIeDIFTHT 4 IBIET Th o7z, AT ZE DOAod 42 JL73 Haplorchis taichui
THDHZEDHBH LA, 7RV 28 JED XA X &L H U TIE A A FF T8 H. taichui
THRWFAERTHY, ZOFIIRIETEXdoTz,

« B A T B OFRATHIBENC X, H. taichui DIEDNT S & A JFW% & JELL L 7= h %
e 288 o%/An (FHE) A0 DHZERRESNLTEBY., Thbidx e
< I'minute intestinal flukes (/s S 22 BAWE H) | L IR TUV 5, Tminute intestinal
flukes] %, Z A NFW D X 9B H > DOIRIRIZIT A W R B 72 &4 B
BYTZE Wb TV DR, AR L L R EIRE L OARLETH S,

8 Yoon et al., Am J Trop Med Hyg, 2014, 91:384-388; Vonghachack et al., Infect Dis Poverty, 2017, 6:131; Araki et al., Trop Med Health, 2018,
46: 29.



1-3-2. 4 = AR MW A H
(FRifEE) . ¥ AIF
W B 2 (BE—
18E) ., Wk (5
“HEEE) ook
Koy 8k & B A DNA
O EITH

<A 3 AR BAEIZ DUV T >

c BURERER R F A8 T A 3 AR R DNA OfHIEE IR Lz, 188 1-3-1
TARLIEZT R Y =7 N CRELIZES BAFE 15,590 TCiX IPL & SR EFR AR
FOMTA O & CTHRRERERAKZICEEL, PFHLE2—F TICA 2 4Rl
W% BUE DNA fHHERE 2 FORERRRI R TR TET LTS, 2B, [FAEHS
MEPD A 3 AL RO BEIFFEREN IR S L7254 BIREA Tl 3t
PR TRUN,

< H A JFE BEEIZ DV T >

c[FRRIC, RRERERRFICB D TRERE (TAB Y —RAE) TAEZEAD
U7 LD BB G DNA N FEETH D 2 & &8 L, [FiEZ B K
DORFBEAEDHANESS L, IPL T DNA filH R & fENr Uiz, [RiEEZ VLT 2016 4F
6 AIZIEE) 1-3-1 TR LB MK O T a an bR LI Z A [Tl BEEA 2 &
VB TG DNA OfIH AT 72, Fi2. ADOHRANSERRLIZAZ /LD
T 235 DNA fliH & 3 L. LAMP (B L 2R E D HIE ML Lz,

o A G BAE SRR IZ AN TR FAEFE T 7 e —F (Positive Deviance) (2 & 53
HRE R HERE, T4 A% (DCDC) M TXCMPE) £HD$ & TR, o
REREHHLTEML TR GENTEE 43 23BOZ L), HiTHIROZ
FECHEH SN TWD ERROMNEWNS DNA Offit 2 FEii L=, 2B, ZAAF
WA H (B RIfEE) (B.siamensis) ORI E DNA il 3#& T HeRLAMh DL
WCHEMT D TETHD, Vi &b —20% A FFlk by Tl ¢ H 2 HEE L
7oA XTI Y T O DNABKNIZLD2EORITEEZITV., HOX A JFH dEGeR %
7aYxl MIRANICHALNZT S TETH D,

1-4. ZHZ O EED &
GFICH R T T4
~—%Et L. PCRYE -
LAMP £ D {51 HilE 5
HEET D,

<=7 U TIZHOoNT>
= F UTICEALT, NCGMIZTS b KU 74 A0 coxl Bl A1EH & LT
FERIEICHEZN 72 PCRIEDT T A = —i&%5t, N PCR IEDRIGSA: % e E L7z,
«<F U7 DNA KD 7= LAMP EICB LTk, SHME 2kt 3 B s L7
Loopamp™ MALARIA Pan/Pf Detection Kit] (DNA fliti¥ v N & ORISR B
Eie) % 2016 4FIZ CMPE, RRER (VT v 78—y $3F o b Fr v
NP 7)) ICEA LT, 7rY=7 ME2017 FEL 2018 FI2FND 3 HHTO R
TR ~DOEAMTH 7 4 v —T > TGS % S U7, BARRIZIT IR & B O
BEITW AT S PORERDNEZFD VT TNy a—T 4 v T FE N Lz, —Fl
ZETDHE LAMPIEIC L B~ 7 U Ta e % 5 L7-B8, Ett=r be
— NV EELTRTCOBRBEERNGEL 22 FH 3 SORTXCTTHR SN,
AL O EEFIZE & IPL A ¥ v 7 RNBA~GA LR E T o 7o & 2 A, Bl A
2 7 DFHRCBEORELZ MR L2720 B2 7 v 7~ iR g S IH 0t
BERITolc & 2 A, MEIIMFR L, BARRIEEZHNTZ U7 LAMP JEICH
3< =7 U 7 DNA ¥ L OBEEMERERER I 230 10 5 2230 ST & #& T ERE AT B
TR RE LTV D,

<A 3 AR BAEIZ DUV T >

< A AEMPEHRICEE L TiE, HREREE RS EEMR AR O DNA S
DOHEE, X har RUTH 7 LD coxl BIET#IER & L2 LAMP kDT 7 A <
—EREE, W ONT LAMP I EDO UGS 2 e L. A = XM R DNA Stk & L
THeSL L7z, TEROIEMIRAZ F 7z Kato-Katz 1T & 2 BASEEMRAE T O PR
1% 0.36% (1/274) ThotzDIiZxtL, K7 vy =7 NTH% L7 LAMP kI &
HEMERIZ 2.92% (8/274) ToH o712, L7723 - T, A LAMP EOR HKE IR
SROBEMBRAEILE LY 8fFmE V2D,

<A P BAEIZ DV TC >

c H AR RIS LTI, R ER R R R CHEER R D B O DNA &0
B, 2 har RUT S L0 coxl BIE T E2IEM & LI LAMP DT 5 A ~—
FXEE. N LAMP ED R EBET LTz, £ ORES. BMBIRA ORGSR
2 76.5% T, LAMP JED G PR N BB AL K& < FEIS 471% Th o7z, H
ML Eo—HK, ZOKFRKE L TDNAMHEOSME, 5 WIELAMP LD T T4~
—BLA DAY TRV AEEMEDNE 2 BTz, £ - BEMEERTA T4 A W R &2l S




NIRRT, Z A P R & Lo O A RPN L < IBA LTV 5 AlHE

PEHEZ OGN TN, 22 THRE L B2 —RIBRIE, T OGLA B E 2 G 70 m

MNEATSIE Z A B 1-3-1 ICReH Lz & B0 | BEMEELI Tl & A I R

PR 2B RKEEAN L T = FTBEMED T < L LAMP HEIC X D & A TR R s A ik

IFIELWAEERZ I L CW D ABEERE W Z EPRIB I N TV D,

1-5. AR TEZHIICOW | - 7T rYc NTRHRBEITo 72 A 2 o FEMW RO A Tl B DNA fEEIZ D0
THRFEE, mCHEE, T, AARENTIEAARFERFESCIERIES, 74 AEN CTRERENE 7 +

MME 2B THRE % — T ATREL,
79, CHAET VR=a v T — NRTCORMOFERBRIZONT, 7= MIEE

S MEEE 9 g T,

[ 2] =5 U T, Ao AREMWBAE, Z A TRk BEORFEARE X7 & — (H4F) OERE L ToOMEFHE
DO {bEE=2 ) TS5,
THEh RN IR
2-1. REEEBEDBHAL TS | <=F U TIZHONT>
(w707, AaAEM | - REEEPETHE L T2 B BRBIOBERER, WO CERT — & Oz
W tE . A A U HRE LS WHEEZT D SIBRLY CMPE & IPL %4 BRAFGEER & O TS S L Tn
B3 2) BEfFT — & %L Do Flo, TAAREENERHL TCNAT TP —  R—=R TSV r— g
%, T 5, O IR ARAEEH > AT L (District Health Information System 2 : DHIS2) D7 7 &

A% JICA EMIFEMEN/ESS L, Bx DO~ 7 U TRAERNEZMHIEO—ERE LT
F=H VT EFERLTWD, SHIZ, HH WHO 74 AEETCHREIN S~
SUTHEDHETHRENEE Y DHIS2 O~ 5 U 7 BEHIERELHAE L., 5%
DR FIEBN OIS % Wik L T\ 5, 2017 4E 11 A%, Z o DHIS2 DIz 5
SEYBNRF Y NRE ) VEO~FZ U T T U N7 LA 2 % CMPE & WHO 23 FiH
L. BHIE CIADD DD L AR AN ENT-,

CENDLDOT—H T LIfER, B~ T ) T O D BEIENELEO L, =
AR~ Z U T OHDDIEEBHEMLTND Z ERH LN E R ST, FlxIX, 2009
FITBERA~Z U T8 99%, —HB~Z VTR 1 %7 >0zt L, 2012 4R
PR~ T VTN 8%, AT U TN 17%., 2015 I3~ ) 7 )
40%, ZHEA~F U TR 58%., BB 2%1Z 12,

T2 L, ZOMEMIEEEEAY 7 U T OIRIBIZIER TR R T VT 2 = B4
(TATIv=r+ AT 7 b)) OEANCL > T~ Z ) 7HRERD
B IR, Z B~ T U 7 B OEIG M ENCEIN Le X 9 12A 2 D aTRErE
BoHbd, LlTVz, ZHB~Z U 7T OIS 74 AT 2011 FIZ=HE~T
THREZW x>y EAINTZZ LI K> TRREABEUNCEESIND XL 512k
ST R0, B~ T ) T OBEDICLE DB E (B bW NOESMMET Lz
ZEMNHEER S, EBRIC S RE~ T ) TS O ERITIIME IS B,

< A 2 AE MW BUE & NS A FFR BIEIZ VT >
« B ANFRHIE & A 3 AR HUEICE L Tid, T4 MRG0 2 & 0K BIER
PIEET D A = X LR HENICHE L TWATF— 2 RNIERFITh RN
NTaY =l NHIGRICHL N E 72572, L L7225, Lao TPHI OF— AN
ML L CRE - IE LT — 2 BNMEHTE 2T — 4 ThD I EnHLNE 2o
72o [FIAFIERAT & NCOM ROHRER K72 &0 B ARDIFEMEE L 137 e = 7 Nt
PRI BHFE 2 E L TR0, 2N OFEREOHERIC DN T TR =)
e LTHRIEEZZIT TS, 2B, 2015 8 ALIIAT oY =7 FOd
7 A —— NEEE & IEUTALE ST BT,
«F£72. 2016 NS WHO DA =3 T F 7 Db & A o AR MR BEARKC 61T WHO
& T A 2 RS (DCDC TN CMPE) 3 —H L > TR A ETHTH D, TD
G, 2016 4E 5 H 7 A DR & WHO D3RI EMOREEF#E T, IPL F4 %
Wgess & ERAREENZEAT (National Institute of Public Health : NIOPH) @ F—
AN T FARERIC L CTa Y=y NTEET —XICESE Tkt =4

9 Araki et al., Mothers' Opisthorchis viverrini infection status and raw fish dish consumption in Lao People’'s Democratic Republic: determinants
of child infection status. Trop Med Health, 2018, 46: 29.



VU7 OFEMEICE LT, FER, R SIE, W ONTHRE SRS T 2 HFR 7 Bh
EEITo T, RIS CTHRE LA FIEIZHE ST, 2016 429 A6 10 A2
T, R & IPL FA RN AR CREZ F6E L7, Z ORBITERICIT
PNDT TV T ML D EMBERETORYLRAAE TH Y . Z O FFET
FRESFETTa Yo7 OIS THRELZET=4 ) vV RIEICE SN T
2017 4F, 2018 L FEMEINTED, KTV =7 NH IPL DA N—L LTl
HIZBIML TS, ZORFRETT Y =7 MIMIERIED AHHERM K Y ELISA
FBICE2BMEZEY LTS, IPL (X7 4 2D A = 3 W djiE JE B
(elimination) DX A L N—ThHVH | ATr V=7 MET#H S IPL FAERFH
FREN ELISAVEIZ KL DA Z MG T 25tEI CH L AT BT =7 METH S IPL
FAHFHERIT, NCGM L HAMBZE L DT 4228 3 HLFEFZEIC L 0 Hakr
SNDRIAHTH D,

2-2. MGHIMAN DR, B h
FNIZDNTT — X UIY
VAT DEFHET S,

<=7 U TIZHOoNT>
=T VT BEEROBRE TR N EET A REER S AT A0 —H L L CHE
SINTWA, BRI, A 1EL REEE s & —0 DEMRIER~. BMRES
PO R~ RERERBNOHRRE~ARETHZ LIRS TND, 205 H R
PO RANIETT —F (V2T RX—ABHLNEIE-A—/) THRETE S L
T2 TEIN, RiEE 7 = OEMRER~. BVRER ) O RARER~IX,
MAR—ZTHIT D Z L1272 > TV D T2, ZREIRCEF MR O 5512 X 0 A
OIFFEMEICRIVENAE U T 5 alREME b /RIB ST 5, SRR o~ 7 U 7 RRIC
M- TN D NGO N AR & 72> T DHIS2 OIEH AR+ 25 & & HIT, it
WoOHEYE (RAAER - BMAMERRE) 2058 E LoHEZ R L2 & T, (R
FRORERIUFELTCVD, LLRRL, §H 1 ROHENEN D ER i
b, wENEEND, 228, DHIS2 OIF AT — % OfEfEMHICE L Cid 7 e
VUVl POARaA—THTHY  KEIMT TR EAET T e 27 PELTE
it LTy,

< A 2 AR BUE & OV A FFR BIEIZ DV T >
CIEEN2-1 TRLAE LR XA R HRE & A 3 U FE R REICE LR T A AR
AN NS ORBERZINET D A D =X AN L BEMICHTAE L TNDT
—ZNFEFICADR L DOBEME D HoHEE STV, ME—EHH T X 5B8EF
154 & LClX. Lao TPHI DHFSE~— X CUUE L7=1HH Th 5, 2016 ELIFE, A
a2 AR HIEIZBI L TlE WHO O3RD S & 7 A A RBE N LR L 2o TE
WM 72 RATIR DR A & Ehiti L T\ 5, BRMIICIE, 3®8E L7z 7 D@ Sentinel site
K 2B\ T, BEER 2004 (71004 « KA 100 44) ORGSR EZTHE L
TW5, ZHUTINZ T, HET F MGRE LT 10 H %2 RO T1ETHRE (Spot
check site villages) LTW5, K7av=7 Mo ZOREIZH I LTEY, Ak
BIIZ I, ELISA JEIZ & 2 B 2 50 L. T HUsE R D 2 = ARk R
REHET D L LB, BIEAHMEY A N Q) OFFE (Kato-Katz 512 L 5 #
A & ELISA IEIZ X 25 i) 24 LT\,
«c7uY=7 FTHE, Lao TPHI OF —Z |(ZHSW TR G4 FE2REL TV
5,

2-3-1. 53 T RARFRHT O FiE %
EALT, IE L%
R o FE AR
IHTEAT D,

2-32. A7 TI4 hv—
71— % 72 eBURST
diagram % f&FAYICAE
9 5,

2-33. 7T AF—fRNTIC L B
973 I A4 oD 4 [ A & o
BAE T D,

<J&®) 2-3 D HEYIZOWT >

IEWE) 2-3 T RRAR L XY X — DRI E LT ORISR IE D RFZE AL %
LNTT D=0+ RFENT. @eBURST fi#tr. @7 7 A4 —fiftr, OME
WS U TR RIE72 E 21T D,

IO XD ICEBTEEDOREMN BN L N E R D 2 LIk o T, RITIRI
DRSS OFAT OB PR FRE L 72 0 | & BICEN OERH SN % 3T
T 5 Z LT ko TR O FHE L ik 2 B ORIFAR O A Z M5 2 &
MAEE & 725,

<=7 U TZonT>

w7 U TIEL I T e =7 MR D BAEICW D F T, BEITHREORRL
TRNSETEDREL HAT o TR Y B~ T V7R =ZHE~ T U 7 OFATIRIL &
), MEfEME~ 7 ) 7Y EAIME~ 7 U 7 0 FERE e E O A hibiIc FE
L CWD, TOME, 7uvxy NI~ T U 7 AT 3 BT e N £




KTFETDHZE, ZAR~ TV TRIENZ N2 & RABEO~T Y 7GRS
WZ LR EPEHOMNC LT, £72. 7ARICBOWTUIHRRTOIEEIR~ T U 7 %
D EHERfERIN T THDHZ EHLHLMNI Lz, Z100 OFRT - R IZEEIC
ERR RS Ic i s TR Y, K TRFHMIFAER SR CHLEBPORITLH 5,
s F 7L 2010 B & 2013 FEICH Ny NRERUVEICERIRIS N AN~ T U T
JRBEMICHONWT, v/ 7837 T4 h DNA ~— 0 —%& W= BT % 3506 L .
BRBUAEREIC & 2 R AR OBIGRI /BN $ D 0 Z A L7228, A5 2R E W8]
BINRDoTe, BUE, 2017 2Ty R VECRAELZ~T VT - T
YN T LA ZIEO~T Y TERBEICONT, v 7Y% F 514 KN DNA~V—H
—EAOWTEMEEEOET 2 Eih Th D, ZOMRERIT, e Y= s MY
MR TETITHRICE LTEY &0, ERFEMGECERT I TETHD,
s, BEfE DO~ T ) T EBE R E O T RIENT 2 EhE LSRR, eV
7 MEITAATHOY L~ T U THRBOE MEGUERZH LN E L, T O E%E
EgEiak sz L,

CEBIL, eVl NITAREEDRA A VEOBRNE~ T ) TIZBITA 7 1
7% UMitEEE T (pfart) & EOEED~A 7 754 F DNA &4 1~—7
— & U CHWEME 2R 2 F20 U72F5 31, 87% ORiiRic 7 v v & Uitk
ﬁ%%wﬁﬂ% SNz, ey MIZORELFm L E LTI £&
o, EpEsicEELE",

< A 2 AR MW BUE & OV A FFR BIEIZ VT >

o A AR BIZE U CEEER AN D72 ZRETHOEZ A, TV K
THA L72 2,938 B{HMIAD 5 B, Byl & 72 o 72 01X BEESE AL T 25 41, LAMP
ETIOBORTH ST, LEN-T, A3 AEmEHREICOWTIE, EHER
FHOTEIT) ZENEEETH D Z ENRHLNE o T,

A AJFREIZBA L TiE, L E 2 —%, LAMP {EIZ X % DNA & H 5 1E O
EATo T2, TORER., & A AP S O BMBTR A 1C A5 < BYeRILB RETM ©
BB AREMEDN R STz, 2D X H 1T, Z A F IR LTI E ORGSR AH 5 2
THRWZ En, BlReR CIERLE M%%mﬁ%%mﬁé&w_ﬂibfwﬁw

2-4-1. FFHNI-RHERRILE | << T UT&:Ol/\T>

H o THTEFEIC -$7D?:7Ffﬁofw57§)7ﬁﬁﬁ%®%%\%KEH%??U?EE
TEAT OB E R TR0k DOISEGEVES v U TR PALLEIZZWZ ERH LN E 72 o7, BARMIZIE, ek
BT 2R L., # DEEREERELHE 7 0~ MEORESHEZWT A b ClEfadk L2 Lfréhé
B RBREIT, IO HFIC, EaF2WrEF (PCR &, LAMPIE) W5 Lt L Zlan b

RN LE R N S o, BARR 2R IBERENES v U 7 OBET 2 TR RITL T o &

B Thsb,

- 201348 HMrbH 9 HIZY AT oy NRTIIADERZRHELZE Z A, H]L
W T A T 17%%@(36071753 PCR 75T 48 £ btk &Rk LTz, if_
AREND, FEZ T~ 7 U 7R BEREDER L TV 2 M3 85
77

- 201585 AICT7 v &2 F—RT 719 Z.@&E’:%EJ%«“%:%% BB A T3 4
Btk SBIEBWT 2 TS5 ABMETH - 7Dk L, PCRIETIE 47 4 03Bk
Thole BB~ TZVTHME44, ZHRAST Y T4 4. B~ 5
V7 E=ZHE~Z U 7T ORGEG24), LIb 2047 49, 37.5°CEL L%
BNREO LN b DL 1 ADIHETATLPOIEREZZ LB DO HH30231.9%

(15/47) Th o7, D D 68.1% (32/47) ITMIEREIEXF ¥ U T ThoT-, £
72 66.0% (31/47) IZRABETH 7=,

- 2016 52 AICF v oY v 7 R T 694 4 DEREZ AR REHZW T %
kT 30 4BEMEIZRE L, PCRIETIX 85 ADBBETH -7z (B~ Z U 7B
PR 23 4. ZHEVS S U THIEN 54 4, IBREEEN 8 4), F7-. LR
L EREIC B T E e S v U T Th o T, ETo L Y T RIS B
THoT7,

- PUbkoZ E2n, OPCRICE DEGTRHEIBFBEMRESCRE Y o~ ME

10 Iwagami et al., First case of human infection with Plasmodium knowlesi in Laos. PLOS Negl Trop Des, 2018, 12:¢0006244.
11 Iwagami et al., Pfcrt genotypes and related microsatellite DNA polymorphisms on Plasmodium fal ciparum differed among populations in the
Greater Mekong Subregion. Parasitol Int, 2018.



WIS B WHEICHR: L TRHBERFFICE VW L, QRREDI 5
#ﬁm%#ﬁf@@#vU?f%ot:k\®@%%®§<uﬁk%ﬁf%5
DS, KM OEERZ I L0 BRRICERBIET 2 2 & T oORInES
DR 75 L AT EZ R8I0, BPEYRIREESTNDHZ &N
HEIN, QL H M 0ITEEFEES Y UV 7 THH 2 &#%ﬁ%%xfé_
E = Z U TRBOREE (VF——) L LT=7 VU THEBOIERIC
5552 EBRHERIND I LD, ﬂf@i%%)7ﬁ7ﬁ1®?7)7ﬂ
RERESRIFETHDZ ENPALMNE 20T,

IS OFERERIIFICT A ARG LA LT D, F72 2013 FEOTF T
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< B NCGM CTR%dEF L7z ~F U 7R H O DNA ZHEET 2774 ~—%H
W, 2014 YNy MIRTERELL 72 299 BRIZ DWW T PCRIEICE B A
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12 Pongvongsa T. et al. Household clustering of asymptomatic malaria infections in Xepon district, Savannakhet province, Lao PDR. Malar J.
2016;15:508.

13 Iwagami M. et al., The detection of cryptic Plasmodium infection among villagers in Attapeu province, Lao PDR. PLoS Negl Trop Dis. 2017
11(12): €0006148.
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S 2R AR SC D IR RR 2 B T D | 2018 E IR TE D RIAALTH 5.
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15 Ken et al., Systematic review of the clinical manifestations of glucose-6-phosphate dehydrogenase deficiency in the Greater Mekong Subregion:
implications for malaria elimination and beyond. BMJ Global Health 2017.
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ZWT A NXy FEHWT GOPD EEEIEEAFHET 2MERH L Z L NPT S
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DRRIT. 2016 FITSRRY —/UIFEFTEEER >~ U — 27 OLFEIFRORME E L
C New England Journal of Medicine'’ |2 %% & 7=,

16 7 MtEoF—L R 28 8T plort @IEFOa R 78FBADOT I /R KU v ) 7D Tk A=) ~OiE# (K78T)
Th D,

17 Iwagami et. al., Pfcrt genotypes and related microsatellite DNA polymorphisms on Plasmodium falciparum differed among populations in the
Greater Mekong Subregion. Parasitol Int. 2018 Dec;67(6):816-823.
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19 Ménard D. et al. for the K13 Artemisinin Resistance Multil¢enter Assessment (KARMA) Consortium. A Worldwide Map of Plasmodium
falciparum K13-Propeller Polymorphisms. N Engl J Med 2016;374:2453-64.
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TR IEE TRAA SN TND I ENLRNOFTO~T U TGO U A7 138
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CJEE) 3-1 OFEREEEZ, TV MIV RV THED KIS EinFARE
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IV = ViitEEE Y — A — & L TR S A HbsRTE Y  ftho
il of~—b— %R TD L0 L KI3 Biat & T OnEEis+Z 6
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. 74—V RRIED LT ) AEHT-CREE~ 7 1) 7 IR B O3 R % 72 384
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Ty PR I TF v 3y 7 BRESR SMPE 236 L., BRI O#ERR




ERNTTINY a—T g U T ERER LIz, VT T INCRRERE R ST
TNy a—T 4 T RFERM LT,
2018 42 A, JICA EHIEY5RI% Lao TPHI kB & & HITH AT 4 v RIS
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R Z S Lz g, A ik v b, H. taichui 12 <BLTWAHZ LR
BHEMNE o7z, H. taichui @ BIFE & A JFW B oo mEFIE, BARSERA CI3pl5)
NR#ETH D, LIzNoT, KAFXaT =y MR L& A W B LAMP 51,
Kato-Katz {EIC L D BEMEBEMRE L 0 L EMEREREZRLTWD EEZLND,

CIREL A T AR HRIE K OV A TR RAEZ KT O 72 8 O PCR {EIZ X % DNA #H]
LRSS & MRAER)R SMPE ~DE AL, Bk~ T U 72k 7z®Hd PCR EIC L
% DNA B HEBRZE L FREOHBICE Y, 7uy=7 F Tl Thiu,

42, bFitEHFBEICESE,
) 72 b & TR B
L. REEIH LBE %
179,

<=7 U TIZHOoNT>
CTEFAO=T ) TR IRETA RTA TR, T Y TRENC ISR,
FITHERETT A POBBEESNTE Y, ML E 2 —K STl LAMP %
128 % DNA BHIETHELNZBRIIBEFHE LTRHASA TV,
7277 L, R B OREREL D SERERRIBICE W SIZHS N TH Y | Rk
BRLWHO 7 A A FEBHT 72 & OBIRIEEI L0 T 5, BRI, AR R 0 SMPE
~O LAMP J£(C & % DNA B HIEEADBICIT T 4 A {R4EE . WHO T 4 A HH
BT & Wi 5 2 TEAMBEORE E21T -7, TORME, Rk~ U 7 T sk
THDLIFE (BT MR, BEE (Fr 3ty 7R BT, #miEE
ORI ERERE D R—F BN LALE OLT N —V ) IThEAS
Too TAUTHN ZARBEE O FAE HIRTRA « RO FESEHERI TH 5 CMPE IZHE A
S TW5,
FHLE 2 —DBE G5 R EREENEZEE L CREORKREREZIID £ &




B, LAMP {EIZ3-53< =7 U 7 DNA 1D WHO FRiZAREGELZH I LT
%, A L2 RRER SMPE IZEB W CERIRIRIBIRAE DT — & ZZFE L T D03,
W, RE LRAEAEFEICEE L TR (2018 4E 9 ABIE, LT I N
VIRT 24 B (TARTRRME), BTy NRT8S A Q AT U T
P, 86 fafk), Fx Xy 7 BT 2 A (TR ), BARER SMPE Tl
FREE, BRERE, E7-I3REY 2 —T LAMP IEIC L 5~ 5 U 78I T2
VB (BEEEZITAN:, REZ T 2 Matto~Z U 7RV ERE) SHlrshhn
1, MIEBIE DS AR E SMPE [T END Z LI2R>TWAR, EEIZITE
DOFLEE . HfK2S SMPE [ZEF SN TWANIARHTH S, £72. Zh 5D SPME
I~ 7 U T RAEBEDZ KN SEENTZ5FTIC S 5 720 SMPE 2SFT{ET 5 oD
PO E THREREHLIAEN D r— AN D2 &b, B35 L7ZFRE T LAMP
B DBBTIRENEMINRN T RERBERTHL EEZ LN, 5%
. RHEZEROW Db L XV BENSWVEREREZRE LT LAMP LR
RIS REAINDFEEER->TEY, 7ry=7 MK THZ D NCGM,
IPL 23% 0 U CER AR BRAE G O ZREIZ BT 7285 1 &2 kE T 5 Z LI/ > T b,
A7, EE)3-1 ROYEEN 32 TORLEEBY ., TAAD~ T Y THRATRESCM MR
TR FOFATIRIL SR ZE R SN2 0 525 D, 2T E TS L2 H
RSP FER R B b, B CIADICHNT T2 TBO IS0 SR8 22 e U 2.
T~ 7 UV T7HERY F—— L L TCOMEREMEERREE ORNEE=F —F 5729
WZHRENAYH— XA T o X OGRS O B DSRIE S LTV D,

2017 4 11 AI1ZR-#E#4 DCDC @ CMPE 23%17 L7z [=F U 7 HERY—~o( T
AHA RTA NI, T VT BBEEDB DL ~F VT a2y ba—nAhrbHE
k% (elimination) D7 =—RITBATLIZIRTOHY—_A T AL, @HEDO~TY
T BREFHROMETITRL, EEED D 2 AMSIHRE, REZHT 2 b, £
Wl E AT~ 7 U T EIROBREZRHT 5 Li#isn, 3772b
He KZaP=7 R IPL EEEDOSHH~T VT O 2WiEE LT 5 &
LBz, ENDHOFEE AW TREEE S WHO OIEFEI~DRE W /108 WA |
BT R R E Rk L2 LIk D, 2D 0SB % BRHERE 2 FE
iR Li=Z LT, 7av=s MZXDEMBIIOREN T A ADEE LCERT
D57 VT RIS T ERARR D LN TE S,

< A 3 AR BIEIZDWT >

« Ao AR HRIEICBI L CIITED 7T O h T W K D4E 1 [ O MEER R S
R L, BEFEFIIRE P LTS,

<k, ERBHEEEZHNT, Fr o3y 7 Ba— R HEREL 72 N.aperta 7»
HA IR H DNA ZiE L7 & 25, 2016 ££ 4 7 OFE#E CEEL L7z 3,115
PEDHD A a2 AR BURGEHRIT D72 EH 026% TH D Z LR HEE S, 72
B, KFHETHSNE /27 N. aperta O A = ¥ M UYL R 1T 2016 ££ 10 A
W S NTe T A AEFREFIE T +—F &) THEINL WD, F£iz 2017
£ 4 AOFETERILLZ 5,500 BB O A 2 F Ml HERRiF DR Y
0.08%. 2018 4F 4 H OFHZE CERILL7= 5,000 PED H D A = AL % SR 1T
0.03%LL FTh DI ENRME SN, T DOFERIL 2016 4E 4 A DFER (0.26%) 7>
HBRELED LTWER, ZORIKN E U CifTHitskic £ B4 2 s = B ok
TR, PREEDEM L TWDAZHRE LEMNRICL TR LTS Z &0,
ZOMOFERNC &> T LW B aMREMERHEER Sz, KT e v = 7 R RENT
FFFERA%E 1E N FHT 2SR JE B #4%4%  (Japan Aerospace Exploration Agency : JAXA)
EFEME LTV AANTHEENS OMEET — & 235 L72ffTic L 5 &, 2016 £
HHID A a2 JINOKNBRE L AORGEE L KN EFHB L TR 2> TV 5 AlHE
PEAURIE ST, BIFE, 70y =27 MIJAXA & U CREMZAR R AT & 520
HTHY ATFrYxl METETIZIN D OIFTRE R &2 F e LTHRET
HZTETHD, £, 2O OWFFEMRREO—ERIL, 2018 45 10 AIZBE IS [Z
A AEFRMEFTE T 4 —T 5] THE LT,

< H A P BRI DWW T >
XA HSEIZROEREIT O UL B R LB, BT v k=g ~F—F
BF T Kato-Katz {EICHUEMEIC L DR IL 8% E M SN T\ D, v




XY Z AT Ry 7 BRCE N L7287 CTld. Kato-Katz 512 X DR T
77% T, LAMP JEIZ L BDERIL 47% CThoTz, DLT VIREF ¥ v
B L CIIREXNGE N2 2 O CHBEMICHERZ LT 5 2 LIXREETH 5 23,
HET VIROBEDH A FFRREGR I D7 LD 88% L0 HIRW L HEZ S
b, KFuT =7 FABRFE LT LAMP HEIC X D % A Pk s TR ikix & o
JFFW b DNA B HZ — B DRREE & B RN TE TV D LHEETE D08, 13h
ICIERE7RFE R A /R T & B B RN 2 W T2 DI LAMP JEIC K 2 i fs T ik
WL DRMEHRENEORPEETH D EMIET D2 LIXTERWY, 72720, D7kl
&b Z A TR HRE O RITER O BB AL L AFER L v i ienz &n
HESNDLOD KRE LTERWRIRERTHD Z idhb b2, LR~ T,
IR T ML BEMBERIET Tl RIS TAEREZ RS R IUE
SLAEEEEICHT ISR ZENT T —F (KYvary - T ARE) &,
BRI REEE AT 5 RO ERAEEN D,

L7235, I D DOEBIZOWTILL FOIESE) 4-3 CRIFEDFENT 7 a—
FHFLNATV, eV =7 S THRE LIREEE BB R0E7 7 e —F
DRI DN LD EEZILND,

4-3. ERTEIOT-D 0
BT o —FaEEL,
FER~OHEEE % 52
E£T 5,

CINFETIZT B Y2 FTELEZTRTOT 0 —/b RREICBW T, HEICSM
L7 fERIZ 3T 2 A B RFCRIKE IS 0D 2FH ERIE (7 4+ — A4
Rearzy b)) BSOESEZTEH L, BT O 7O ORIl S 21T o 72,
TuYxl hTEM LS RIEBICHT AERENT e —FIcBET 5 8
KELLUTFICRT,

<=7 U TIZHOoNnT>
w7V TOTHICEAL TE, BRICHR A X - - =T U TR A (Global
Fund for AIDS, Tuberculosis and Malaria : GFATM) OfEBhC LY, = U T HifTih
WOIFIEEHHE~LLIN ZBA I TS, LLARS, a3 a=7 4128
2 EEEOWIREOMHE RN AZBIET 2 & HUICHERA SN TRVWEE LR LD
(BB IC R ZENT WA . FHEOHRITfE S TR WNWE R NE), LR T, i
ROEATEIZT T~ T U THRREFMT 2 0IXfERTH D,
LML S, 20154E5 A7 vy FBER L7 4 —/L KA (FEEIAY
P T RA) TIE N%DOEEIEMMES v ) 7 23R L, BrEoRdss 2 kit
WL THE (p<0.05) IZ@EWZ &R Sz, R4 10 AICEFRERE ) O 5
BUEIR BT HREORIKEZTE L2L 2 A, [FEEIC 15 D 39 mo Bt
BHE (p<0.05) I2=F U THEMEER SV ERHER SN, Th b DBEHEREH
T L 2 ABMNE S L BIMEEMS DLW B H TR E DL\ ME R 23
BN, &5, ME S BT —% Z W TS AR 2 FEii L5 E, ~
F U TGO ERRA T IZRABIETH D Z L DIEMNC, BEICF Y T7IC 3 H
DI ERERENS D0, BEMNEE, WOICEBERETHL &, R ENEE
Edz, 74 ABFIL 2030 F£F Tz~ 7 U 7 % HEBR (elimination) 32 Z &% H
BT TV DR, 20 BIEEERT D OIE, B Y 27 BEWER TR 5
BT REERT DI EBIROTHDLEEZIOLND,
BE T A A TIIMEE DO HBK TOFBEITBEE NSV EHEZE I TV DA,
AR I3 FE S LT GEIED) AAMEANF@E L —EREND Z &0
RBEENTNWDEZ D, EBRICERTOHREED~ T ) TRERITIHL N T
AR
ARSI )t AL TRICB T A7 e —F L LT, T4 A REE . WO
WHO O BUREREAH I LT I=F U 7R b EIEEN 5 MRA sk 2 Zebk
HTRRE LIEYWT-, 2 EFATL T, 7y MIFERRKEN L E o TR
FEINTWRWHEKRTEBE~ONRB R T 7 &R FEICKT 5 snowball
sampling DZNRIZOWTHGET LTz, Z2OFRER, ~ 7V TREOFE, WITZED
BB Z U TIERE L T DHERENPENZ ERH BN E o7, THUE, RU
REICWDLORILEN, £2 TRWERILLD b~T U TICEYT DY 27 R
BWIZEERLTND, ZORRICHESE, v TV TEEEZ I ARALLEL, £
DBEOFE, WK NEIZx L CREEINICHRE 2 £ 25 Z & T, L%
B~ 7 ) 7HBE (FEMEEES Y V7)) 28A L, 16T 25 Z L3 AHE
2%, 7RVl MIZOEEE 2017 0T A AEFREFIE T +— T 5 TR




F LT,

<A 3 AR BAEIZ DUV T >
cF oYy 7 Ba— VBT 2016 4E 4 AIAT o 72 A 3 AR MWL BE O T,
AT AR REG H ZBRE L7 & A a3 AR i LAMP 5 CHEMF IR
M A T AEME B DNA 2R H SN 72 EADEETVVER A Bl SNT, T
oYy 7 TIIEIC L OEMBFRIC L ) BRRERITRE KT LTSN, K
PeFE N AL O TR, V@, WP ZIT S 2 & T, A 3 AEmlk i
DTATYA T IVHRHERFS I E L BT T D0 27 M K B HEMBR R R
P L TWDTr—ARNBHDHZ LEAREINT,
RV Ea2—LIE, 7=y MI 2017 KO0 2018 AT A = 2 1 HUREG:
HONMRMFHAELZER L1, ZnbOFEREL JAXA DA HHET —
HROMECATAREREET — ¥ LHAGDLETHEIT L, LVBEOFHNY X
I~y T EER L, SBIZIZOT—ZE5F v oYy 7 BB E N —
BRRMER L L, (ERICK LE2 KB 2 Rd 5 2 L 23 LT\,

< H A P BEEIC DV TC >
205 FES AT MREELIZD LT VIR TITo 72 % A T RIEDFHAE T
I%. Kato-Katz (2 & 2 BAMMEE A CHHA RS 687 441 605 44 (88%) 2SEETH
ST, KT T =7 RRBAFE L7z LAMP {EICES< # A Pl DNA #HiE%
W TF v oy 7 B TORBERERIC I V. EERIT X A PR RISEREA LT 5
H. taichui 72 & OO AR D KGN & A FFK B & fR-> TRE STV 554
D—EREOEETRAELTND Z ERHL N T2, STV A, AKX T EE
TR T ML DB R AT T DN, EfRERDZAICE D | &k
BNTIZZ < OERPABEROFAERICHBER LTI ERHLNE R ST,
<7, 2015 4E 9 HICHIT RN & e CTEME L7-HE Tk, JRERE D
DRERECTIIEPE OF I L T E SIXW e d & O F B A e
SN TWAERANEE S, BPEEU<CER (K747 - TEZVR) Thd
AIREMEDS R X LTV,
L2>UL7ad3 6 LAMP {£% VT 2016 45 6 24 A AR BUER TH ©Td 5 4
LT VW= g v~ T — MO TS CHEA L1z & A JFFR Rk o v o 27
DB LA AR BEED A X2 U T (BFEShR) 25 &7 A ki DNA ©
B ZRR D, FBRIFEETH 72, F72 2016 4 6 A, [FHIKT 62 fitH;
DBEFNZ & 5 ERRE- DT ED DD Z A UL DNA MH 237278, R
TRCEETH o7,
PRIV E 2 —#%IiX, ¥4, TAARPAROEMZEINL DT RAAL RZHS X,
KT 27 MEIZ AR EEL U= S A d () o T b KBS
N5 H. taichui @ LAMP #:iC L D@ R GEGREE LZ, Z0LU%, #
PARBDMDENL (BRI, FIN) DDA Z BN DU T ZERIRL, Z A PR H,
AN H. taichui @ LAMP JEIZ LA FERIEZ i L7z, £ OfEHR., 2 A JFk®
720 T < Hotaichui O A X2 U 7 HRKADHRF» SRSz, b L
ZANRAAZ VLY TR B aDHIERE L TV, FHBEGESSE R
OFEEM EICX VBRI A7 2 T L5AMEELHD BN, ¥ A F%
HSC O T I AR L TWD Z E R L N E o=,
P L o —W T, 770 0T L AEMBE R % O FERGR B HER I
BT T2RTPT 47« T EZ U ZOBEN DO ARG et LTy, 724K
BN EBRYBIZH A TR BROEGIRE 72D DB SN TE o Tz
DO TIHANREBRITFEE LehhoT=, LWz, F2W0 5 Z A FF0 H DNA fHiE
DR SR Do T2 Z LW, ERRORIBITARER S 2 FREOF AR FEIK
PRBEEHEFF DR T 4 7 « TEZ U R L RD L ZERIIHEELTWEDITT
X772, ABFZEZ Y U HEKFZOHFIE S NV—T13, xR % i1 g o
2 ODRENP LR EAICK G 2R L, 7 uP=r MR T #% b FgE & ikt
THEMERLTND,

20 228, XA RURFERRENLOFR T, ¥ A FRBITENAO U 0 2 TFEET, HRPLBRONFICHFEL VDL
DIfEBZ I,



[R 5] ZARAROMEERMTHBE DO~ T U7 - wAERRGSH RICET 2R i mb s d,

GO

EERK S IH

5-1. FEFEBFZEE B - T,
IPL O#FZE BICWFIEE S
ATV, FEAFSE & 4T
9o

- EBFFEEHEIZIR - T, JICA RHITEFIZ, JICA FIHIFEFY 578 IPL %74k A gt

BOTHAAAL v 7 (NIOPH BHEDIIZEE 1 &4, Y a=TH%E 3 4 KO
BN R 2 &) 1Tk LT 1~4 ORF3EiE8 &8 L TSR E 21T > T\ 5,
L E 2 — B E CIIAFIE IR O EEPUNEE U 7= I 22 i i o SL AR 72 4L
B« SHTEENRPLTH 572728, 2016 FEITIZ IPL R ¥ v 7 2 478 JICA RO
HEp L L TRERBIIN T 4 — T A THRREOREEIT o7, F72 2017 4RI
X, IPL A% v 7 24 BIERKRFERFFEICEFZL T D T4 AANRERAE 2 4
2, BARABIZEE OFRED S & C [ REREIIE T +— T &) THIERR DR
EIToTz, BT, FRERKERERERE LIS L QW2 7 4 A NiFRE
(Lao TPHI B E) 23, A ATHEN Lic~T U THIEOREZ M C e LT
B Y £ & ¥, Tropical Medicine and Health (253 L7z, ZOfth, IPL A ¥ » 73 A
I AR M BIAE DR R BT A i L2 HERT THY, IrY = s M
M T E CICEBEEICERTETH 5,

LB 2 — DRI R R ORI B RE IR LD T DT 4 A v >3
COBREHEC L, JICA EfZEOREDO L &L R L TOWERRERIHERAT A
ROVERR, WONTFEHE b & W EINIIT-> T b,

AR KFRAEBIEA L AN—L LTART R Y 27 NIBE LTEY ., T4

ADFETHGEHE & DAL DORFEFADEICHIRZZ T 28 b, 7 41—
NiA<° IPL COIFEFFEEIT > TV 5,

5-2. TAAANFEEE
NCGM (ZH#~wL, #:
R E4T 5,

c INETICT A AAMEE 54 % NCGM ~Hi~\ L. WHEZ Ik CLLRIE %

Tolz, BARAIIZIZ 2013 4E 12 A5 2014 4E 2 AIZ IPL T4 2 AHdtimliBh & 1
4. 201445 AIZIPL A AANY 2 =T 9B 1 4. 201542 AIZIPL 74 A
NEHHEIE 1 4, 2016 4E2 AICIPL A AN 2 =T HIZEE 1 4, 2017 4E 2
AIZ IPL T A2 NEABE 1 4725, NCGM THh 7448 222 B4 2 HME 24T

ST,

<2015 4 10 H 35 7 A ARME4S NIOPH (Bl, LaoTPHI) DA X v 7 1 453, 3CE

BEEOEEEFEE L L THRERRKEELRRBICAFE L, AT r oy MIBE
TEHTHAD~T Y TELMIET 2017 49 AlELZRE LT,

cE 2L 2016 4E 4 AD T A ZEEEE CMPE DA X v 7 1 4703, BiERRSFE~ES

L7, 2016 45 10 A HIIRERIELIRRICER L, A7 e vz MIEET S
FTHAD<T ) TEZENIET20194E3 A TICHEESRGEZDE L TIN5,

53. ZFRICBNTT A A
NWFIEH « Hofiv 1%
L. WA bR
Uiis O 53 - T8 AR 7 12 B
T 5V —R{bL L7
Bzt o,

<2014 RS 2015 4FE 9 AT T, B F X L THDH T T v ABEE SRR

(IFMT) OELFIEOA 1 4 O E % JICA MR NITo 72, 2015 4F 9
A DR, 10 A0S IPL FAERFEMIEEAZ v 7 L) KoY/ b
ez TWD, S5I2201742 A2, NCGM T 1 7 AB Oy F%4ERZIC
B3 2WHEE =T 7=,

c 2015 IRV 2l MEITHAFEH S B (MR F o b T Fy s

s kar, TET—) oEEER (RFER. R, R 2 —) D
Bio~7 U 7 BEREENZ O 156 Ozt 2RO, SN bAY v 7 1 & &%t
BUCFERIED TR - W - 1RRICBET 258k L EHEIT -, £ 12
He#fF (PCR ik « LAMP ) OIEEEHZ W TOME BT 72,

cFEL WEE 3-SR L ERY, 20171 Az e Y e MIFEOER

BT DT AFKIOR Y ) —RoERGH (REEE. BRbe. Rt &
=) T~ T U TRWEEREOFRIREZRB L, 71T 2 v = Vit E G T
(K13) DTk L=, Z OIFENIEV, FRIEGEE~ T U 7S H &
8 DD ERMRIERR DD A X v 7 1 £ & RICHAERIED T - 2l - 1592
T O FEE EITo T, Fo, BB TRWIHIAN (PCR 5 - LAMP i5) O REHfic
DVTOFE BT T

<2016 4E 5 H . JICA EHAHMZE AL L7220 | IPL FA R EN T 4 AFE S

TREERHFRAE TR O 5 4128 L THRAERSE W NS FAEMFTHE L 1

21 JICA IZ LB 7 v =2 bOMEA T, AARADOZAENEMFE & L UIMLE ST SRS, EHTRE Sz BAD KRS
BeA1% IST £721X AMED &N TRAEEA LTI AATHEHL WD,




T AR L7,

<2016 4F & 2017 4F, ¥ =7 NMIRMHEEOYHEICSM LTz 156 £ & x5 & Lz

V7V vy —hHEZITo T,

5-4. CMPE % > & 3 2 frft
BATECE T % U R
WK OV I 3R E O BE
TRfb % X D WHE 2 A
FEhET 5,

* BRI CILAREE T BUR IS8 U AR EBOR S OISR E O e /) 5L &2 X 5 biFHE 2

TN GAYSAN
v?)?ﬂ% WO A 2 AR BAERRICEE LT, 7 A A RS O RS
ZJICA EHIHEM% (NCGM #f3e#) N IPL DfRFEE LTEML, @H, A7
:z/ac&]\ J:of?%‘a%zhtf HEERLIEND L EZIT>o T 5,
FelZ~=Z U 72Enc B LTk, BT A L Rl 2 Tl i T & R WERFAE
BOMSEGENY v U 7 BDIRATHIRIC —EBFET 5 2 & NS EBE T2
WOBEMZHHA L, MHBMETZWHN (LAMP L) 2R (B F vy )
AR, . MO 3 RICEATH LN TEL,
F7-. 2016 ££ 1 AR DCDC & CMPE ([C Lk »THEESNZ 7V 7B X
U%%Kﬁﬁtﬁ%%%%@ﬂmw&mm@W&K@JEAE%%W%O«BM
JeH) BN IPL OREFLLTT RAALF Y =2 o= LTBMLTBY, 7
u/:7F®H RS - BRBRA S E X T2 E R T o7,

-mﬁ F o Yy Z B THATT D A 2 AR M BE DRI, 2016 4E 5

VT A OREE O REHT, FATRNEE=F2 ) I T 57008 F R -
%4%7H®EE\ﬁﬁﬁ%\%UK@E%%KObTL%@HQN@W%ﬁ%
SE1ToT,

I 51T 2016 A5 1% WHO FEXFEFRBER (WPRO) OHAANT KL HF—D
BEIcESE FEROBFERE TR, MHF O A 3 AEMK BT 2Bk
DEELZRET L EERE L, LML, TARATA a R BoOFIEHRE

(ELISA £) %M T DIFFEMERE & 7 4 A AM BN o 7272, 2016 4E 10
ﬂ JICA BHIME CERERSERRFEEE) 23, IPL F4E REHFREA X

7\Z ELISA kO H AN Bz & 1T > 72,

-:@ibm\%@%ﬁ&a 12t U TBUR oMM S E D 72 O DFHME 24T - TIT\W\ 72

WS, JICA HEMZEN S E S ERNTHBTTI LT ADFERFTH KD =0 DER,
ISR EDOT-DIZHB L T\ D, iz, FHET7 1 — /b RiHE TIZRLCERORELR
EWII L TR ZIT - T D Z &b, et OFTECE ORESITRILIIK &
TWhEEz6ND,

< ZOfh, JICA EMIFEMZE (NCGM W4 %)i“m0£@®)~vH%wxm

FTURT V=T RAAL P =L LTI, KA VEO~T ) 7TRE, WO

= AR BE TR B S %ﬁOTV%03MLth@#ﬁﬁHT®E%UT
5, mnisﬂf:/ﬁmwaﬁﬁ%xmLhm\mn$9ﬂﬁﬂmﬁ?§
U7t (R —F 2 0) 2018 4 3 AEAIMINE~ Z U 7xtRaiEgk (N a ),
2018 4 9 AFAIMME~Z U 7xRak L7 7T 30),

5-5. 7 A A EERETE 7
*+—7 LT, WA
ERIETDHIZDDOU—
sva vy FERBMET D,

+ 2014 4E, 2015 4, 2016 4F. 2017 4%, 2018 4 & 4E. 7 4 AR ERENIIE 7 +—

5 AT, A SATREPS 2o =2 Oty arvwHiF., F—77 KL HF—
(NCGM #£) <° JICA EHIFIFR (NCGM WF7e#) NEEE2HD, 7ndx
MAR— (HARAN, TFAN) B EEREEL TV D

2016 FEiL, IPL OFET-T 4 A AWFSEHE 2 4, H$Ak%h$2%%ah6%h$

Tuv=s ORREIREE L, HERLERISENMTOR,

- 2017 BT SNT- 7 +—F AITIE, IPL OEFET A ANIRE 2 4. B

WZRFR DT A ANNIEE 24, ARARERE 1L 2B R 1407 nY
7 MAUNR=PNART V=7 bORREREEZ L, HRLERICENMTDII,

© 2018 DT F—T AL, IPL OFF T A AAMTEE 3 4. BiERKZBIEFEF O

THANNGEE 14, BROKEGAE 3 LE2EGURARF IADODTay =y AV
N—INARKTa o=l FORREIRE LT,

Iy MEHRED 2019 FIZIE, SRV Y N O R A AR E T
DHT VI RETHO T EEFHE LTINS,




(2) BRDIERL
1) A1

AR 1 DR &2 LU N IR,

[BF1] =T VU7, A3 R EE, 1 FRHBIED LV EE CHEOEWEZEE (PCRIE - LAMP %) 2

P%E - EhEND,

FEAR

=359

LB LI~ Y T7TOZW
EORS M, FrRMED T
0% ETH D,

cBAR L7z~ Z U TR2Wr D729 PCR IEIZ L D DNA MHEOREME, Rk

HicHEkOBZWRE (BAMEIHRA, REZWIRA) 125 L TI0% ETH -T2, X
;m:KR&@Wﬁ&%lm%kLt A, BB~ T U T OIRMETIRE O
1320%., FOHZET 2 R OREZ T 40% TH Y . FFREIXFE 100%THo7T-, F
tMR&@m%ﬁélm%aLt%é\EH%v?U?@@%ﬁ@E@@%%@
5%, HEHZWrT A OBEZHIL 8% TH Y, FFREIIF L 100% TH -7,

cF L EE 41l TRLEEBY, T ) TREOZO O LAMP k2 X 5 DNA K

HEIZ SR L2023 BA%E L 7= TLoopamp™ MALARIA Pan/Pf Detection Kit] (DNA
HF v P RORH#ESRE D ETe) 2 L TR0 | R AECRE s 2~ b
77 7ELVD BEERKIBISEVZ EPEREIATVND

2. BABE L7- A o R H
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I~y TEREBIIZ, Fr o8ty 7 Ra— U Ea— 2 & T LAMP E%TEH
L 7z fifE £ H oG 4%@%%Mbto@ﬁ 2016 FbIE, REEE D EE
Lo T, WATHUER (T 3%y 7 B2 — U BR ) O Mounlapamok B D —)
OHROREOHOEREFET X LIERE L TAHREREZ EM L TW5,
$fuym7bu:w%ﬁu%ﬁLngmu%Kiéﬁ%ﬁ@EkHBA%

WL AMEZIM L TWD, L2 > T, PCRIER LAMP {ED X 95 72 BV REE
BREZHETHELETEZHOBEZEITI T A AD=— X127, ry=7 bk
ELUTEERL Lgnotz, DF V., A B BRAEIZ DWW TIE, HEOFRE
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FARIC, BSUBICERE T 2 @O 2 1 RIS 2 A TR RE b — RIS ERE
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FERIRIEA R WHO 23523 5 & RLEMW e EOARFEMREITIEH SN TWD, £, ZhbHo
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YEXTRICEBRCE TWVWDH Z kﬁxﬁﬁwéﬂto L7 T, YHUIBE SN H E TR D
SEHDHOO, R I THREHMERS TR RER S TWE LVt b,

2) R 2
AR 2 DEERE & LT IR,
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& bl U TR R 23 KIEC V) LAMP 7512 & % DNA #iiH7%  (Loopamp™) %
BOMERIGEAL TS 20D BEOEWRIEICE ST U THR{TO®
REDBLEBIX, BMIEBBDRERTE WD EEZLND,

© A a AR HRIEIZOWT G [REERIC, BEMEEEL Y & 8 55\ LAMP I XK 5

DNA BHEDBIFE Shizlow, MR —BETH L RS 2 %,

© F A FFRBAEIC OV T, BIMEHAIC K 2 W R OF IR H 5 (GEKET

i) ATREMED B < . BEMREESPER L HIRVVEN TEH B THRAE (LAMP %) B
PEROIEH NIE LW EHEER S LT,

2. 3 RO TEHICET A ER
HEDOEMMNEL SN,
Hi1 g 0> 17 BORE BE I 2 1
b,

IRBOTHICEE T A EREE O IEC BEMIERITIER L T 7w,
cBEIZ, FAATIET U TG TR AT T, EROEREICBUIl S A0 K D
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WUT, 7rY =7 MNIBEAMBERAE CIRFEBRITITZ A PR RIS TERE LA IR 25 W BUE 2 &
AR BEE L TEBH SN TV IEER—EREH L EEZHLMNI L, ZNOLDIEEIZEL
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FEROBY TR T - R AR TE o2, a7 MIIPL ISRV TR, Hr i
DEWEBELETHRHEEEZBEL L, 743 A - HBARFERFETIRE I NOHBERDOY 77 L AT
RT7 M) —E L THRESEDLZEICKRE<ARLE, 72, 7vey =7 NOWIERIOILAITZ
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<2017 44 HIZ

<2017 4E 5 A KT 2018 4F 5 H

2017 4 12 Hl

ez Rk
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) WELRD
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27 Pongvongsa T. et al., Household clustering of asymptomatic malaria infections in Xepon district, Savannakhet province, Lao PDR. Malaria

Journal, 15: 508. 2016.

28 Inthavong N. et al., Individual and household factors associated with incidences of village malaria in Xepon district, Savannakhet province,
Lao PDR. Tropical Medicine and Health, 45: 36. 2017.
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B L0 OBICER SN, T4 ANZEE DML DTG SR 2 BRI 7 +—F
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BRZ L, 5% LB &I LG a2 OB hE—@ITH> Z L BRDBND,
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A ARCHFFERR I DI Z kg L CTIT o 70, E7o, RIEE O EMET 2 HWEREIGE) 72 & I35
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ZOXIT, TaT e MITAADEILEX R, RN AR LT, S FER
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EEZLND,
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PR DSTIRA R E DITBY — B AT S D,

FEHE EERRE
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PYERR A, BRI YL D, K7av=7 FTIEER LRV,
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L AR, ML TR R EM L, £ 0 OFEN LS LY R O
ERENTHEENOEONZHMET — 2 LEMAAAEDE T, 70y MIAZ
AFEMWEHRIED Y 27 < FEIER LT,

UL L7222y s, B H o RITRAE 2 36 LS00 ERTH Y | W7
WERTOY A7 M5l L7z b O Tz, 2016 £ 9 A5 10 A2 EE S
N=TF ABEEE CMPE & 70y =7 hOARPFEEORK R, X 2 R HE
TR 0% 5 8% EANZ L - TRAR > TWAH Z ENBIERENT-, JEYE I
BINTANZONTIHY A7~y MMEROBERITE N EEX DN RSN
RIS TZFIZONWTE Y A7 <~ v TEROMEEITIERNEE X BN D,

“FE 7 NTHEENLELNTET—Z L b hD A 2 AEMWg R A A Y
THRNT U7 R, w & i Ol KR 3 2843 % sk (BRI 7KL A3 eV v Hl
) TId, W OKENRZUNE L A 3 AR HUE OGRS LS HE 0 2338
iz, —7F, W E I T EOKME & A EZA L7k (Bess gk ar
DERVHIR) Tk, B 27 BMEVEAEED Dz,
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LB, EFATHISRICAEET 28 TH - Th, fTHI TR B 2 &
AU A TR BICRG T D AR D D, LN -> T, eV =7 ME, 44
JFR HIEIZOW TR Y A7 <=y TOEROBERIZLT L &< R0 Lm0
77

2. FRRRFACE S W B | - ey = r N ORI ICARES CMPE & IF I T\W5, £72 DCDC &
TEORISFTEHNBRE IPL (344 1 B, lEHRESVREI LTV,
. REERYIERRRS | - £72. IPL TIEFE§ 5 JICA EHIHMZE (NCGM WFZEH) 1%, IPL &4 2if7E
DOBMREE LI &5, BAK v 7L LT, REEC WHO S0 LT 5~ T U 7 0% 4 BRIz
DOLRBITHE U FRREOIACHEMFE L& L CHEMMZRT R84 272 8 bl
HIT-oTWB,
CHFETRE L L LT, F£72, 2016 1 IR DCDC & CMPE (2 & - TF
Fzaniz =7 U 755 & ORI 8 72 [E Z MRS R0 2016~20201 OFERKIC
1, JICA B Z (NCGM BFZE8) M IPL DRF L LTT KA Y Y — R
NR=LLTEBMLTEY, Tud=y FOFFFERECMH#E R E2 s E 2203
H{To7-,
ATV 27 MIEE . WO WHO & Wag4 E2a, 2016 FEICRIHMEZEN O
HDH ET=T ) TRWOTZH0 LAMP #£1CH-3< DNA H % 3 S0 RE
s V7T IRy BTy b Ty ) IEA LT, 2016 %I
HKEINTZT T AREEIZ LD TEHFE~ TV 7R YEBRERRSFH 1 2016~2020)
121, TCMPE (3 S— h =1 LT, RV OREEIZ~T VT O4
PWHN A B AT D) LRI TWD, F7-, FHMEEHEIZIX, [TPL 233854
MHPEIC BT 2 ERHENL ROV R — b, BLOENEE T 5 EHRIA T
B, IBHIT, 2017 11 AIZ 7 A AREERHIT LI T=F U THEbRY— A 5
VAHARTA ) OFO TRTO=F Y THROTZDOH—_Ag F 2L LR
RA W, KTV FREREL CWESFbif e g oz~ T ) 7k
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IPL (X 2008 A2 T A A TR SN, 7Yy =7 MBS 2 FRD 2012 FIZHIED fifiak
MBS TWS, A7 Y=7 MIBMLTW5S BARMIBFZEEEIZ 2 Y =7 FEREERTN D
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HEBRLTWD, 51T, ARV —/USEATIER & L CHUERSC AR o S 2 — Vg i o 36
FRFZEDHEME A BT LTI 0 | 2016 4FI2, /SA Y — UAFZeFTEE R v N U — 7 $L[FE T, RO
WE~ 7 U TR OT VT I v = UItEER A RO AT OV THFSE L 7o fE 3R 2 R RIS HERL
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DO N MR 72 37 MzoRiF bz EzoNn5,
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2 IRYLIERT R ORI BT D AT #) ICB W CARE/EGHE - SFESONNERICH L THR
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x5 HARDE K OMEEIOTRLNE I ENIRDIL TN D, 2012 4 4 AIZEE S b2 EO
%t A AEBHEI T #F TR, REEE Y — E 2A0%E] 14 S>OTEAHE O —DIhrES1T 5
nTWn5b,
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RS « B, 3 Y TBh - EEL, 4 PUSAAIE EMEA, 5 AFFEER% - AIER) 2B,
EBEAE St U CTEN T 2 2 & O HEENMEOFE#EN S TEEW ) 2HE0—212x iz 6 >D43 8
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T 5] THo, HAEMRERY AL LT AMED SCESRYENZEATIC L D8/, JICA Bt
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(3) FEh k0w
) 7ay=2 PR LIS VERE, BREDO~T V) 7, A 3 AL BSE, Z A % HREZ K
D728 D DNA FRHNED 7 4 A D REYER R IZ I 1T DALE ST 2OV T
AK7ayxry TR, BE, BFREOEW~Z U T, A3 ARV RE, Z A FF%RAEZE O
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LN b DI LTHRBRAEY — X & LTOMHEZFFAILTWD, K7y TR
L BN A3 BHZE L 72 Loopamp™ % 3 DD WL /7) SMPE (Z3E A L7223, AFRUTHKGR STV D8
BIZ W RDT DML & L TSERRERUET 5 & OfE ST ThH 5, Loopamp™ (2D
WT T A ATORRBERIGT HI121E WHO OFRIKRBIUS N &bl e, a7 b
DOFELIATIE Loopamp™ DENY M &2 EH 95 Z LIZRATRETH D Z & M EEFRE M D iRk
Lo T D, &IV 2, LAMP X PCR 4 V2 DNA f LR, 5%~ 7 U 7HEBRIC
JCTEERKT B2 5N TV D BMEEZKT - RDT ZWiEtto~ 7 U 7 BEEERENE~ T U

31 ZDOMD 3 SOERSEIT TR - iAo 7 THH) TREORIRE L FERORE) TEFEREOER L AT TH D,



T X VT OB, HRICEERERE RS, AT e Y27 O BRI REEE TH D
NCGM [Z7' v v =7 MM T#% bkl L T IPL CTOIEMTEEFTV, Loopamp™ & WHO
ARSI o7 — X &M T 5 & L bic, BEMBERZE - RDT Wit~ 7 ) 7EER
IEGE~Z U T « v U 7 ROEAIMPEOMIE bk T 2 PETH D, Lk L b | REEEIX
~ 7 U T RRBOK O H TR L~V ORRALE ~ D 5y 152 Wi E T 0 80 3EH it O W FE Ak % 3
STWNHZENDLYE, v7 U7 DNABRHIEZ T A 2B 2 EGEXHR IR 5 HER O
—DO L LTLESIT LN TND LB HND,

fl 7. A = AR BRE K OV A FFIRCBIEIZ B LT, — R DBRIRELS Tlamd - 2T od
D MEPENRIR, A 2 AR BAEIZ DWW T, JEYDRIED A IS b B3, FifTHUIR Tk
1 FOEMBRENRERSND, A FRBIEEXT A AORIUIZE > TT IV T X
HERBBZ L EVEE CHIERT D ZERHL N> TS, I ry=y b - THA UERTIT,
IS OFABRFIIH L TH BRSO R O M %12 LAMP {55° PCR AT £ % &\ OV
JE RERLEE D DNA Mty 2 % K45 Z & A3 JICA O I ORE L L CTHRE S Tuv- (PDM
ICHE ST ) 28, Bl L7z X9 RBERORERS 7 4 A2 1T 2BUTOXRIGE 2 Z 8T
E. TOERITIZERNEEZDBND,

LU, ryxZ ARSI EERRF R O H V) DNA B A IR RS O FE T 5
BEENYH — A T R K D ARFRFEOEFMEZ KX < EmDOTND, T2, B LV O
B L < IIAFZERER CRE . IEDOBEWREED A 7V a v 24 LT < Z &L, IHR ESFOH
BPLLMETHY , RERIT IPL OTFA—AARGEERZT RN ZNSDOREEDY 77 L
A e TGRT R =L LUTHEIET AZ LA RDODTWVD, 6T, A3 MK HRIEITEEEN KX
<D UL HEBRIZIE DWW TN D 00D 2% | PEBRERE OB T CREEE O @ i s 2 2 C
BLZEOKEMRITENEEZOND,

UEDZ &N, Az AR HE R N A T BSEIZ- DWW TIE LAMP 5% V72 DNA 3
HUEDBREEZAT 0 =7 FTITH 2 L OmBIRILIIFEMR S - L ZE 26N 5,

2) VU H =R, AERMIRETE, BREESICKRT HEE

I CIER G E 2 B O 72D NMERBRBEA~DOREN Gl S 58, FERERIEIL JICA 7
I (WF7es) CBHMFIRE OB FTEBINTND, 2O X5, 7ry =7 N TITH %
. AMEFERITRE~OZEREEZITW RN LEYICEm STV 5,

F7-. IPL TiIfis* N fmEEZ 84 (Institutional Review Board : IRB) 7% 2016 4F|Zf% & S 41, IPL
TEMIND T XTOMEFEICOWTREEELERML TWD, K7 v =7 M TERT D
WFZEIZDONWT, B S DITEI L TIX IPL X° H A COMBEZESOFE L= ITTEHY .
FZEMBLAM LR S V7R RE THFSEIR BN S s S LT B,

4—2 EBHHHE
Zuve7 hOFEFEEBBLREV,

(1) 7av=Z ~HEEDERRIAL

Tuvel NEEOEMRETRLIEZERBY, 7r Y=y MIETERGHMIE CIZRRIC~T7 U T2
BAL T ARICEIT DIATIRIL (MY v U 7 b Ede) OIEAIMEES 728 5 DR A L HL
WZHFHET DA = ALEZONTEERIMASCHIERRE LG TS, FriZ, 7rd=7 MIBEHE



TGRS T 5 £ TR SR W B2 T2 e, 2T 2 Mt Tth o~ U TR
FO, BIEGEME~T VT - XX VT OT A RIBITDLIEEZHALNICLIZZ EX, 5%D~TF
THERRICEN T e EE AR MR A S LoD, £in, EAIMEE G T OMZEIC OV T, BED
R CIR B EERT VT I V= UCKT HMHEES OR AL 2 I T I s L, %
N RFIT 21T 5> 2L T, AV RO TEERE LTI A AT N LI EL, T4 A KA E
TEEELTWAZ A LNE L, ZHEIEEMETETOAOBENC L, PEZEEEICEAT
HIYRIBHDHZEHERLTEY, 2O REE b & ICEHE OWFERE & o ILEE (Bi)
MR END Y, A7 u Y =7 FOMFFEREN BARN R IRE LCo~T U 7 xRICEENIC
ENPSINTNDZLEERLTWD, £, —HE~ T U T ORIED T2 8 O3 H1E S e o1 H 7]
I EE 72 GOPD KAJEIZBHT A HIAS, 7 A RIZBWNWTHIH TOVA~TF U T DO hEiL
JERZ R AT 5708, ZOMRREITZANTH D, b OWFEERITFN R & L CEESRS
WIZEZ < BEINTEBY, AN OFEETHLHEOREN T2 FOA L N— 2L ->T
REANTVD (2018 4F 10 H RF A CEIBRFEICHHE S o TR S 9 #Ht, HEFREE TO NEEH R 39
R, RAZ =K T, ARENFSTOHIEIEE 18MF), Fio, @ THEDOE W LAMP iE%
V7= DNA fr A S AL, i, FE, E o> F v O EFER MR, MAMRICEA ST
BY ., D ONEE TAHAE R RICEFET DRIBEAMOBERBED LI TND, I HIT, BE
@%ﬁ&f%mbtkkb\mLfﬁﬁﬁéJmAﬁﬁﬁﬁﬁ(MmMﬁﬁ%ﬁilv«w®ﬁ%
BHEFIZA N LTEMLTEY, HERREOIAOHANAT R3A 2 E2F ML T\bH, L
rozins, Zaves M, TV TIKBELUITAADORRLTRAaVE, HRO~T
U T XBRICET DA L, =7 U 7R OBERCHRIFEREO =T v A L LTE
HEahs e bz, IPL BT ARARLHIRO~ 7 U 7P REMICEENICERL TWD 2 e,
R L HAN B D O B OME T e Y 7 N OEMEIFIEEICE W

— /T, A3 AR HE RO A R BEIZBI L TiE, LAMP 12 X 5 DNA f&HEIZ O
THMIIRAREETIBRBDRKE T LTS, 7uvcy MRARIO 7 v Y =7 MEEAT
AU EFENE LR T, 2RO T RTOERICH LT Y =7 MBI T 25 DNA HHIES
HIR OB —E AHEHEIND Z EDNEE SN TN, T4 O THLHHLZERY
PRIBOFRER T A RAIZBIT HRRIEB 2B E UL, £ X5 b FIZBERN TRV,
bbb, TDDOBRHENRT A ADHRRE —EREHINDS Z EBRBEEI WD, T
FAZBNTRAEER EOEKBER/OLLE LR, LNLRD L, ZHALITERE, FEEDFN
{EHEMED B 5 DNA Wik & L CTHREE S WHO O FEHi 4 5 AR KRB ICH A S T\ b, £z,
REEE S THR ESFOBLE O IPL AN O ORBIZBIT LY 77 LA TRT MU —& LTH
BET D2 LAERDTND, &b, Eido~T7 U 7xEREEE, ey hOESHEMZE (NCGM
Fe) VIR S WHO O F18ET 2 FABRIEIC DD DRIREFHBIZT KA F Y — « 23—
LLTEMLTEY, KTy =l FOWIRMROLGRLEMEIT RS, AR ES T ey
=7 NIBZBL T L TWD, LR - T, A3 AEMWRIE, Z A FRBEEICONT S,
MHIOIE L IT R D0 b TIFATORYHAICEBR LI E WA D, R A 3 AR BIE
EHEBRIC AT TR RS ° WHO PR FE R S 2 O A A2k LTl v, ABR I EEYYE
ELTOBENCEOFIRRHFHE S BERNKE LOBB TEBI NI, A7 nP = FTIHHE
MO ML EEH D A 2 AL MW R DNA Offthz 7'm Y =7 R TH% L7z DNA fitiiEz A



TREHILTHY ., FFAOBYEGEICB T DT v~ R - 77 a—F ERiC b LT
Wb,

fitfi, 7mr=7 NOWRIEEZEL T, ~7 U T 2Z2ED7D 0 LAMP {52 X% DNA fHHik
WZOWTIEBG L~V TOENEZIT) D A TORELHALNERoTe, ZTHOREIIRAT B Y =
J ROAa—THTIEHDLEOD, 0O DNA BHIEN T AR 721F T, RO~ Z VU 7iRiE
HIR CIEH SN D Z 2B LG AICIIRAELEGEIMEEAT e V=7 hOEEEE L Thil
TEEBZLN, RERBELOHD EBZDOND, REOFEMIL, 4237 b OETHRET
Do

ZO X HIT, HFEBEIC L DM EIC N x . LFEFFECHHE 238 U e 7 4 AN Fkses
SOMT ORBITEE ., EFEEEORENB(LEK > TWAH Z &b, ETREHMER R T 1Y =
7 FEBEIIBRBLRENRTE TWD LB LD,

(2) FRED 728 DIMERSAT:
1) [FF2AD~F U7 FROFABIERRNS KIBICAT I7en ] OBLR

(4] OIETHRLIEERBY, ~ 7 U 7B LTUIRA 2B (GMS) @ 2030 FTO
TRCOFEBEO~ 7 U THEERICINT T, 7 A ZAREE T [~ 7 U 7 5RO 1)1 7 [E 228
5 2016~2020] ZRET D72 L, BURMNE 1Z250iL L T\ 5,

FTo. AT AR HRE RO A PR BSEICOWT S, (55 8 iffdtt 7 &% —Bi%s 5 W 4EEHH
2016~2020] OHFTIE, ~Z VT EITTRAART BV =27 NOXMGIRBTH 5 A 2 LMK HAE
o4 A W B 72 & OFAE BREBICRT 25RO \EEENHT ST D,

PUbozEtnt, RTHEMEE CIC B Y =7 FOXMSIRBOBRNEEENE b D X
IRYUGT R EFER SN TWRNZ &0 h | & T IRFFHI R A CATRER I 72 STV 2,

2) NG 17 a Y =7 NORRERRICHET DI EWHEEZ T 120 7 v 7 — 38— R OSBER - 5
L] OBLK

TaYxy NOBEENRIIT U H—R— N THLIRBESLIPLOAM 214D 5L, ZHET
IPL FABIFMEED Y 2 =T - P A T 4 AN 1 AT ey =7 MG 2 7 A TR L
oo LU, BHAROKFZTHE L5 %24 L7z NIOPH Fi)& (Bl Lao TPHI) OWFFEE %/ 3—
MEALNERL, BB L7ZBEOREE L2, ZORAF v 7 3HE L E 2—%IZ NCLE DORIFT
FAZAE L, AR &7 22 i I BIR OREICHBR L7z, £, 2018 FIZIZY 2 =7 - A =
T4 AN 14, BHIER 1 L3722 A =L LT IPL 4 A2 — HARZARZ T Richb
STy TOXEIRAZ v TORME L > TTV 2l FORERLT OV 27 | BAEERICA
DOEEITE T TR, B, T4HAD~T U TR, FAERBRRRIZ DD HHE & OB
RIZ7Z 0P =7 FRBBICIER L THEY KBS LT Y27 b A _"—=L LTHEMEN
T3,

(3) ARNME~DOIEHEEK]
1424 CMPE } ( WHO T A4 A & DRI, 7u =7 b (JICA BMZ KON IPL AFZe#) 1%
~ T U TR, FAERRRE A ERT S 9 2 TEEART —ZORRHE R, PR 2Rt 5

32 N, B, BRBEOHTEICET By BRI 2RISR U, BIRRE ANERE L T O ANT TR Mde & 0 S 4E (BASHE
A== 0B,



BHERNN— T —Th D & ORI EZ R L, F5IZ IPL TIHEEIT 5 JICA EWIHIS (NCGM HF7E#4)
X IPL ORFE & LT, REES WHO FEOBET D2 FFESHEED A /38— L7220 | IFRIBHOH
WH)T RNA AZfTH> TV D,

ZO&DTEEZE L TREINEEER, WIBGRO S 2T, v Mo LT
BT U AEIER L CHESRIRENM TN . EOBEFREFREICRT2RER D L0, REISE
BOXRERZ . HH, MBRZ2EENET LT\, 2ok o7k, 7 av-OmfsinE L
[FIREIZ AP FE R SR D f 2 FEHE T AT 72 B D $R A, RRIC BAFRIERE & DS HERITR - 1 I BIMRIBERIZ 55 0
e b, TAAOBYIERRICKE S BMRT 2 E4FIC, A7 v =7 hOFMMEEZRKELH
izt EZ LD,

(4) AEES T 5 HEER
ETHRRHER R TAT m =7 hOFIMEZIRE T2 X 5 RFRITBE I TV,

4—3 PEMHE
Zuv 7 NOMEEITBBTRE,

(1) Yav=2 MEBOEHE

A7 bOBEBAIEREE TH D NCGM RRBERRS:, HRRSEIE 7 1Y =7 FERLAHT
235 IPL <° NIOPH & H:[FRFZEZ2 30 L TW =2 &6, 7 u Y= 7 hBREIRHCIZREIC /1 B
IZBRTeaMEN. LT 2, HFIZ IPL IZBWTIE NCGM AEA L TV s S a2 H L ey
=7 NBAEY I O FEEBREIEED G STV D, eSS - EBRAHRIEEZ 7 F AEN -~ A
T 2BRD R/D IZES < HERLBBIFF Al 4 7 A4 ZABUN B 1525 OICEEU LR 2~4 B A) 2%
LT —ANE LB LN, IPL OO TR THRBEOBENE T TWD Z ENHM L Ea—
BRICHER SN TV, BRI ABIROEWREICOWTIE, A AENTERICHETZZ LT
EOWMMNELS 2D KO REELEL WD, TV E 2 —LIES IPL (XBIMRE T I MR 2
FRATED, ETREHMAFF S THAR LTV, ZOZ &Ik e = MlRERIZIT
HRREBIIEU R o200, 7uy=7 hOMHBREHICADEEL 52 T\,

F72, Tuv=y MIFEBRTHMITEBICH LT, 74 AL OPHARN T E 2 HEUAGR 2 S L
729 Z CHEE B 2 R L T\ D, Lo LaRs, 7av= MIEFREFFRMES B S
L CEYNCHFEZIT > TV D 2 RER R R AWM 2 KIRICEZ TREDMEZ DN HE HEV,
FRZ~ 7 U 7R0A 2 AEMWHBIEIZ 0D D EIITERDO XA I T E2BET HNELHDH T &
Mo, RIZEBERFMBE R MEEAEOEMIZA T CEYZRSGEN R END Z LB ROLND,

fhsr, 13 —3 HEi7ratAOMKIE] OETRLEERBY, IPL OFARFILEITT A A —
AARABFEMIEEL L CGEEINTEBY, A7y =2 hOF—7 « 7 R34 H— (NCGM #E)
ISRFFEEE £ the Head of Laboratory, JICA RHIFFIZ (NCGMAFZEH) NAFFEEHE & L CER
A FEIR B, AR O EH AT > T 5, IPL T | OMEEESENE I T
B | AR O S i S IPL 2R CHER ST 5, 72, IPL IZEFFEL T\ 5 JICA
EHEMZE (NCGM BFZeE) 239 & 720 . NCGM %13 U R TR, BBk, SRR E R
KFPNMARE R P72 & O B AROBIZEEE & O ILFRFIEI D30 D0 5 BT I LM I 72 STz,



B, 7uv=7 FOEBRHEEL 0 Y=y MR T O 1 FERNIAZR LA, @EINIER
DEIEME N2 S, TARITET 2 &% SERBEREE & OERBHTHEII T oY =7 Mz 8
L ThRBtehagmbiz 3eh S iz,

(2) Mt N7 K O B O 2 FI A
A EHBPEREEIC L » THEMABEEICETH 503, BAINTMEHGF T ey =y MNE@J
DFDIEHINTEY, HFFEHEOBEUICEREINTWA Z ERER I TWDS, £,
Yl MZX GO —IX IPL OHf[EKZSR E Lo Z R EH STV 5, it\ R
_ELTM®7T®X&/7#%$E%7T®ﬁn%“%ﬂ*“%ﬁmbtb ROk
DfRE % JICA HfENERLZY LTW5E, ZOXHc, A7nv=s hot5EiI7T ey
NG T2 <, IPL OFTXTD 7 ROWFSEIEEN Jﬁxj IEHEhTn5,

(3) AFBHHE THERS L 7= 505k « HRE DA 20 F

ZIVE TIZS DT A ZAFFHIEHE DY B RO TR OWHME 2 5256 L 72 (444 53 NCGM,
1 L SBRERIE) . TS L2 Aioieififii 7 o o = 7 S OFRIEENIC R ST\ b, F7-, R
A CMPE DITHEMN 7 vy =7 hORMHE L L THERRKFRFHHE LR T~ T U THIED -
WOREZFDT —~ THRZToTEY, el l MNBKR T ETCICHEEORMTE T 52 &
DRIAEN TS, Fio, BEKRKFOELFRIRIZHE T L Tz Lao TPHI A %~ 773 2017 4F 10 A
WELOEMEREG L, TOBGICERLTWD, 20X 57T AOETMIEE, ITHEIT
RO Z A AT DIEGYE R 2T M EOE B Y — R T2 A e D 2 k#%ﬁf%é

Flo, ez s ORI HG L O RYE R R M TEUE SO = R IEF A DRE iR b D B
DOFRFMN D AFF 156 1Tk L THHE &8 L 72 34 IR 2N 2 h i 2 JEREHE 2 5k L 7=, &
7o, 2016 FEDITE 1 FlOY 7Ly vy —HEBE SN TRY, Yry =2 MIBKTHZ D
NCGM M IPL E 11 LTk T2 Z E M AGAE T D, #& TR O B HEHZE T, HE £
Lo TREC» DD FHEOR LR EOEOEL LM ERLA TN,

(4) ALY Y — R L D
1) WHO 72 Efliod~— k- —H§E8 & i
FRZ T A RACBT 5~ 7 U 7Moo FA& s ki, R4 FE 0 & T WHO X° UNICEF 72
EDORIFE— h—HB, TPL X° LOMWRU 72 & ORFFEEEI M7 0 L CED ST 5, ®R D
FtE7e 8 & RETT HERICIE WHO (2 X DR, FREFEIX O H#t 2B 8T 2 0B EH 0 |
Ty MIZaY =7 MHZE LT WHO 72 & O/ — b —HER & R (15 A #A - 12
i ke LT B,
ZFOFER L LT, 2018 FFITREE A WHO DOIEZZ 1T, BEERME &dif U CEM L7 A
o AR BE OB O FEGLIRIIA IR L C AR B Y = 7 h A LAMP 3512 X % DNA Kt
TEWOIMKR, EEORELZMY Lz, 7y =7 MIZOFHEIZH LT WHO NHEEYR—
R Yl ao) \7va7%®%ﬁ%ﬁ%ﬁﬁ B R W) O RGBT BT G A 15 5
TENTE, EbIT, Zoi#E LB L CTRERKE EOWMNIFERBGONT-Z LD, 4%
EV?&&~%%%@%Q_%Eﬁé_&#%ﬁéM6o
2) ~7 VU TRKDOZ)D LAMP (2 X % DNA B3 v - o 3L F M K ONE A PE O RRGE



INFEFTRLTCERZEBY, 7 VT2 LAMP 512 X 5 DNA AL, LAMP ik
DIEARRETF 2 A LT D 58 B F 0238858 L 72 [Loopamp™ MALARIA Pan/Pf Detection Kit|
(DNA #itH % v F R ORMHEES L ETe) 2AK7 1Y 7 N OWFFER RO T OMBIEH
EELTHERLTWS, 7y MIFRMELY 5 BRI ZFE L, RS L H#ED > 2
T 2015 4EIZ IPL %A CMPE, L7 w288 — 1 B F 4y MR F v 3w 7 oD SMPE
IZEA LT, 728, [AFy NI E LT L T 0 RS ROFEEXHoHE STV D
2, TIRIEEZ ST R, e y=y MRS OB ComMAMECEREAREE L, %
HEF MR & I E LT D, AFIFREE &L TR, T LA, ERIETH 2 BMBHES
ﬁ%&nvhﬁﬁA% ZESRHBZ T A R XD b BHE IR HEE O SV LAMP EDE A
X0, BMEERZE - REHZW T A Natko~ T ) 7T BESCEEWEE~TZ VT - Xy U T 2y e
RIFIZORT DR TE . Lo LR s, R L~UL T Loopamp™ % A L 7= SMPE T|Lff~
DOHEBIZE Y+ BB EBNPHERTE o lclcd, Yuny=y MIRIMEFEWROXEZEDO L &
Truvos MR T £ TICEIZ 5 50O LAMP i HE 2 2RI O MR E/IGEA L, 7
P MK TR OIEFZEET 5 L &b, BEIERE~T U T - X5 U 7200 HWH5EE
BEEDDLTETH D,

(5) Zh=MEIZxT T B (e EE A

TaYx s MNRBEHNE. ~ T U TR O ORBINEEZ 7 ¢ —/L R TEM L TV zas,
FRIZHAT L CWAB~ T U T RO ST 72 E 24T 9 To DI+ BB A NET 5 2 LN TX
otz L Lent, ELeX 9722156 L OHIKO~ 7 U 7 %ERIZHERET DIREAM ~D
WHERMEZ B L T, 2ENRRENESR Y N —7 BRI 2 8T, 2R ERERINEZTT
DTENHREE e ol ZOZ EIIRNRBRRIRNINIE &L OBLENG, Ty =7 ORI
THREERNE L CTEHTE S,

T, B L7-L9Ic7 ey o7 MIREES WHO, BICITEERNE R ESEIE R 3—
NF—#E W), Wi Len b7 a7 MEBIZ/H L CTE TH 0| ZRNRITE O LM<
BCRAIH I ERR L TV 5,

(6) ZhEpMEIZ 34 2 PHEEA

R TQ) Fuvzs FoEBER] TRELZEBY., BANSBE LI-FFe =R
R E T A AT LIADLTZOICR/D TAE STV 5 HERLE R ol 2 BUF 2> b S92 0 h
HEBELIE P —ANRELRBD LT, fFv*f EHAROEOGRERIZ SN TR, T A AENTERIZ
g5 L OTELMMMNELS 2D L0 REFEHLAE T T D, IPL IIRIEE CMBEE IZWEZ 5F
ZHRET CELD, R TERHMIF S THAR L TV, ZoZiicky ray=s MlRERIC
IFERAREEIIAE U R -2, LFRFFRIEBOMERFEMITIE TIHESNZEEZ D ENT
X D70, KRR RIE~DOILEER L L TEBTX 5,

IPL [3fRfEE . MBEA R EOBRBRETICSELFA CE, FRlLEa2—fiEI v a b 2
DOEZ R L. BRI L TEZIES L b o0, K TREHIR AR CTHUEDNR D b
TWeW, IPL OfOIIEE (74 A —7 7 U AEEMRE, 74 A- V7 v 7V T EEIEE
72E) THLRIUMEZIZ TRBY, AMUIET A ABARKE, 77 AR, VIR T VTR
LS LT 2015 0 IPL FRMB R Thikd s SN TWe, TNETRLTERZEBY | IPL 7



FA—HARFAERET NI T A ADBYIERIRIZET 5L DT A2 L TEHBY ., IPL
EBEIZ T A A DFEYHERR O R RH O — & LGRS TW\W5b, oF 0, IPL TOEEILFE
WRIEIEL T A A DIEGIEX R O — &4 B, MEMICET 52 L LRFBTHDL b, RE
BB IR BT 7B f A —gir b b Z kb b b,

4—4 A \Y b
TV NOERIZE > T, LFRICRTIEDA 237 "R EIIHHEIS A TWD,

(1) E SN D AL B RO AIREM:

SATREPS Tl FA BIEEORBREIILT LHE L I TWRY, L L7235, SATREPS (34
R FEOHEREEZMSBR LZEFETHIZ LD, 22T ey bEELTESL
7o AR PRI RIS 0o 2 Jl, B SHERT - LS D ROAB DR S 20 ZBE S D BfL
HEE L LT, ZOEMAIALIZ OV TGS 5,

3—3 FEhi7rmtvAOMKEE] CTrLZEBY | IPL FARFMERITT 42 — HARE R
FREELTC, K v =7 FOHARUEHEEE TH S NCGM OWFFEE 2 EERIICHFEE D~ 3
VATV 2l POEEEHEITo TS, ATV M TR T A ANZT T
TR FIREOMREZ MR - M ETEX 2 X5 T A AAMEED M EREIT D Z & &<
Bk U CHEMFEIEE) 2 R0 L TR Y . & TREHMIRE A TlX T 4 2 O FoF5EE O stre )it~
Y7 hBARARE & e U CIRBBRICm B L 2 L AR Lz, £72. IPL O T A A AFEFHITE
F1T JICA EMEZ (NCGM #F2E%) M&INT 2 R4 WHO 72 & DX — | F—H§ B C Elit
SN DEBEFITFNT L, 7 A4 A DREGER RO IR DAL R FLEE T DD D EEEZF ATV D,
ElIWz, AZa vy MIEE, L TWD T4 R AT FHEE CTH DD, 5
TR e Yz FNTHEME LR ZERICEET S Z LIXNVPLEEIN TR, 2,
INETRLIEZEBD, IPL 74 A — BARGAERET RIIBEIZ T 4 2 O EYE xR O SZ i AR 6] D
—IICHAAFEN TV D LB SN TE Y . NCGM b HADRZE 2 #1056 D& 41 110R 2 HF 5
BEAZGTIPL TORFMEZMERFTL2TETHL D, A7V =7 M THRLNTHIERK
RO ERER LB E LT, A% bFEICHE, BEIND ZEBRWICHAENS,

T, KT vV s O BAARBBFIERERT I 2003 FEICERNL ST [T A AREFIEA AR Y —
T LB TEY, LaoTPHI NIZHEBETZ2A L TW\WD, 20z Y — 7 NIILFEIFEIC
KM OBIN 2T T <. FAANMIEE, THE., EREFEREDAMERS BRIV &
LTWDHZENDL, BRI T T A AANNEEDOERN T 1Y =7 MET R bk S
LD EMAAEND,

(2) FohdEDA /37 b
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WHO g7 AT 72 H Y A7
NCGM X7 m ¥ = 7 MR T 1% bkl L T 7 4 A T ILoopamp™ MALARIA Pan/Pf Detection
Kit] # W ERRAES 2 ST 2 FPECTH D, ZOF v MI (MfIL2020~F V7] KO TE
R~ Z U7 | ORI AZFTREE LTV D0, RAMEFERITES, rE 7 &7 sk CHEELL = 0 #4
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Bt~ 7 U 7 REDEYNCEDIEE~ L SR T O N5, RIMEFEHIINCGM L AL, T
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AIAAGRICIHENT T WHO #4F L Da LT — a A2 ERT 578 &, BARK 22 Ml 4 6 T
el
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MINUTES OF MEETINGS

BETWEEN
TAPANESE TERMINAL EVALUATION TEAM
AND

THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
THE LAO PEOPLE'S DEMOCRATIC REPUBLIC
ON THE JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT FOR DEVELOPMENT OF INNOVATIVE RESEARCH TECHNIQUE
IN GENETIC EPIDEMICLOGY OF MALARIA AND OTBER PARASITIC DISEASES
IN LAQ PDR FOR CONTAINMENT OF THEIR EXPANDING ENDEMICITY

The Japanese Terminal Evaluation Team (hereinafter referred to as “the Team™) organized
by Japan International Cooperation Agency (hereinafier referred to as “JCA”™), headed by Dr.
Kaname KANAI visited the Lao People's Democratic Republic (hereinafter referred to as “the Lao
PDR™) from October 2™ to 19" 2018 for the purpose of Terminal Evaluation on “The Project for
Development of Innovative Research Technique in Genetic Epidemiology of Malaria and Other
Parasitic Diseases in Lao PDR for Containment of Their Expanding Endemicity” (hereinafter referred
to as “the Project™).

During its stay in the Lao PDR, the Team reviewed the achievement of the Project and had a
series of discussions with aothorities concerned of the Lao PDR for furtber improvement of the
Project.

As aresult of the study and discussions, both sides agreed upon the matters referred to in the
document attached hereto.

Vientiane, October 19%, 2018
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Dr. Kaname KANAL Ph.D. Dr. Bouagy HONGVANTHONG, Ph.D.
Leader of the Team ,,f’ Directorf

Executive Technical Advisor to the s Center 6f Malariology, Parasitology and
Director General Entomology

Human Development Department Ministry of Health

Japan International Cooperation Agency Lao PDR

Japan



ATTACHMENT

Recognizing the achievement of the Project and appreciating the efforts made by the Project
members, the Team compiled the result of the Terminal Evaluation Report attached hereto. Both sides
confirmed the contents of the Terminal Evaluvation Report. The conclusion and recommendations are
described below.

1. Conclusion

The Terminal Evaluation Mission confirmed that "Relevance” of the Project has highly been
maintained, and that "Effectiveness”, "Efficiency”, and "Sustainability" were also generally high. The
Project has also created a number of positive “Impact” as of the time of the Terminal Evaluation; thus,
it is expected to contribute significantly to the countermeasure of malaria and parasitic diseases in Lao
PDR in future.

In particular, the Project has established the cooperative relationships with relevant
ministries, national agencies and other partner organizations by providing scientific evidences and
technical advices as well as by assisting the national surveys, which are beneficially utilized for the
infectious disease countermeasures in the Lao PDR. Under such liaison and cooperation, the Project
also proceeded various project activities to date. As the result, various scientific research results have
been created, and it has directly contributed to the infectious disease conntermeasure in the Lao PDR.

With regard to malaria, as a result of the establishment of cooperative relationship with local
health professionals through the provision of technical training to them, the Project obtained sufficient
number of clinical samples from malaria suspected patients and analyzed them proactively;
consequently, the Project revealed that the present state of asymptomatic malaria carriers, which is
recently regarded to be important for strengthening the initiatives for malaria elimination. In addition,
the important research findings and outcomes on the emergence and diffusion of the drug-resistant
malaria are gained, which had impacted to the commencement of novel international research
collaboration (supervision) for preventing from crossing border.

On the other hand, concerning Schistosomiasis mekongi and Opisthorchiasis viverrini
research, the Project had developed DNA detection methods based on the novel gene amplification
technology, and the developing work for the methods has largely been completed from a technical
standpoint within the cooperative period. These DNA detection methods are established as diagnostic
methods in Institut Pasteur du Laos (hereinafter referred to as IPL), enabling the IPL 1o function as a
reference laboratory for these diseases, and are also used for the national prevalence surveys
conducted by the Ministry of Health (herematier referred to as MOH).

These research findings and outcomes are disseminated to the world through the
publications of research articles in international journals, and many presentations has also been made
at academic conferences. Thus, the achievement of the Project from an academic standpoint is very
large. Besides, by taking the opportunitics of field sampling activitics, the Project has been providing
health education regarding the prevention of infectious diseases geared to community residents jointly
with the health professionals, resulted in the steady contribution to the community heaith. The Project
has also consistently addressed the fostering of Laotlan young researchers through its research
activities, and the staff of the IPL Lao-Japan Parasitology Laboratory has reached the level where they
can make oral presentations in English at domestic and international conferences at the time of the
Terminal Evalvation. Though further self-study and centinuation of guidance from Japanese
researchers are alse required to stand alene as researchers, it is deemed that the Project has made a
significant achievement from the viewpoint of HCA's rechnical cooperation.

Even after the completion of the Project, Japanese research institutes are supposed
wontinue international joint rescarch at the IPL by utilizing research funding from companies and
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scientific research grants in Japan. The Japanese research institutes will move on to the preparations
for the acquisition of World Health Organization (hereinafter referred to as WHQ)  pre-certification
for the Loop-mediated Isothermal Amplification (hereinafier referred to as LAMP)-based malaria
DNA diagnostic kit, detailed research on asymptomatic malaria carriers, and further, novel research on
the substance with antimalarial activity. Those international collaborative researches are also
anticipated to continuously contribute not only to scientific research ouicomes but also to the
countermeasure of infectious diseases in the Lao PDR hereafter.

2. Recommendations

&)

&
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To the Project

Promotion of the "One-Healih" approach

The Project had gained an experience of inter-sector collaboration with the Ministry of
Agriculture and Forestry, such as the implementation of the joint survey. From the aspect of the
significance of the collaboration with other organizations, it is anticipated that this kind of
cross-sectoral activities such as the regular cross-sectoral meeting become widely be done, in
order to promote the "One-Health” approach.

The effort to explanation of the practical operational procedures at the time of introduction of
LAMP detectors

The Project is planning to introduce another five LAMP detectors to district health facilities in the
areas of high malaria endemicity, and continue accumulating clinical cases even following the
completion of the Project. At the time of infroduction, it is necessary that the Project should put
efforts to publicize the performance and utilization of the kit to the local stakeholders; at the same
time, to introduce the practical operational procedures of the testing services, such as algorithms
for selecting eligible patients for genetic diagnosis by LAMP method and specimen transfer
method, etc.

Meanwhile, the Project experienced that LAMP reagents under storage could easily deteriorate
with moisture, enough to affect the measurement results as false positive, in usual environment of
laboratories in the Lao PDR, and the problem can happen in hot and humid malaria-endemic
areas such as Southeast Asia and Africa where the LAMP-based malaria DNA detection methods
were expected to be used. Though the current reagent packaging would not cause any problem of
the ftesting results in the usage of mass survey of asymptomatic malaria carriers, it is
recommended for the Project, jointly with the Eiken Chemical Co., Ltd., to resolve the problem
by improving the “Product”, such as individual packaging of reagents, in consideration the usage
in practical clinical settings.

To the MOH

Improvement of internal quality control system in local elinical laboratories

Capacity of local laboratory staff has significantly been enhanced through the implementation of
the Project, it is confirmed that a problem concerning the quality control foward laboratory testing
results from the LAMP-based DNA detection method for diagnosing malaria, introduced by the
support of the Project. In particular, the Project, with the support of the Eiken Chemical Co., Ltd.,
developed and introduced the Standard Operating Procedure (hereinafter referred 1o as SOP) for
the said testing by providing the staff with its training; nevertheless, it is found that there is no
monitoring mechanism for the compliance of the SOP. This is regarded not only the issue of the
Project but also a challenge of the clinical laboratories in whole country; therefore, it is
recommended that the National Center for Laboratory and Epidemiology, in charge of laboratory
qualily control and assurance, will take action for the construction and even improvement of the
Internal Quality Contrel (1QC) mechanism immediately.

Coordination with related development partners for more effective trainings,

Regarding the training on communicable diseases for the lab staffs and officers in rural area

/v



which was provided by the Project, Department of Communicable Diseases Control and other
relevant departments within MOH should continue to work closely and coordinate with WHO and
other partners which are conducting various trainings, in order to make them more effective
without duplication.

Improvement of the situation regarding the certification of tax exemption for reagents research
instruments and equipment.

When reagents, research instruments and equipment were brought from Japan to the Lao PDR, it
took longer time than expected to go through procedures for acquisition of tax exemption
certificates for them from the Lao authority concerned in accordance with the Record of
Discussion. Especially, some reagents with relatively short valid period had been shortened the
days for expiration date since it had been kept in the customs for a certain period of time.

Having said that, it is acknowledged that this issue cannot be solved by the MOH alone but is
regarded as a complex issue involving the Ministry of Finance, the Ministry of Planning and
Investment, and other relevant agencies. Not only all laboratories in the IPL but also any research
institutes engaged in the infectious disease control in the Lao PDR are being affected by the issue.
In other words, the relevant ministries and agencies should acknowledge the negative impact of
the issue on infections disease countermeasures in the Lao PDR, and are expected to make further
efforts to resolve the issue, at the initiative of the MOH, by convening inter-ministerial
consultations and so on.

Smooth implementation of ethical review for the research proposal

The Project implemented researches following the acquisition of ethical clearance by the relevant
authorities concerned both in Japan and the Lao PDR. Accordingly, the Project submitted research
proposals to the National Ethics Committee for Health Research properly; however, it took, in
many time, more-than-expected time for the Project 1o receive the results of the review by the
Committee. The Project sometimes have to put & special consideration for the timing of survey
especially for malaria and Schistosomiasis mekongi, thus, the Committee is recommended to
improve this situation for smooth implementation of ethical reviewing.

Further cooperation to promote international joint research work in IPL with Japanese research
institutes

The Japanese research organizations such as National Center for Global Health and Medicine are
anticipated to continue the joint research at the IPL even following May 2019 when the
cooperation period is over. MOH should provide more support to the implementation of joint
research and the utilization of research findings and outcomes for policymaking, implementing
countermeasures, etc. in the Lao PDR, because of the importance of IPL as the national referral
laboratory for the investigation of parasitic diseases and for provision of evidences for policy
making and as a cooperation agency for national surveys. It is expected that the MOH will
involve Lao and Japanese researchers to participate in conferences on countermeasures for
infectious diseases and promote the utilization of research findings more actively.

(3) To the Lao Young Researchers

Further Self-Help Endeavor to enhance International Competitiveness

It is important for the Lao young researchers to come in touch with the advanced scientific

rescarch by themselves, 1 order to acquire international competitiveness. To achieve it, the Lao

young researchers are advised to continue self-help efforts even following the termination of the

Project further, such as reading more English papers, holding journal club. capturing novel

scientific information, obtaining Ph.D. degree in the future, and increasing other oplions for
scapacity enbiancement.

END

PENDIX: Terminal Evaluation Report
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CHAPTER 1 3COPE OF TERMINAL EVALUATION

1.1 Background of the Terminal Evaluation

Parasitic diseases such as malaria and other trematode infections (Schistosomiasis mekongi,
Opisthorchiasis viverrini, efc.) put a severe burden on the socioeconomics in the Lao People’s
Democratic Republic (hereinafter referred to as “the Lao PDR”, The Government of the Lao PDR
has been putting efforts fo improve the situation by taking various measures such as the distribution
of the Long-Lasting Insecticide-Treated Nets {LLINs) as well as the provision of anthehninthic
agents with the support of development partners. However, it is considered to be an urgent need to
strengthen the countermeasures based on the scientific evidences to meet the international demands,
not just for the Lao PDR, for effective infectious discase control measures as well as preventing the
emergence of drug resistance, which are regarded as global issues.

Accordingly, Japan International Cooperation Agency (hereinafier referred to as “J/CA)”, based on
the request of the Government of the Lao PDR, commenced a 5-year technical cooperation entitled
“the Project for Development [nnovative Reseairch Technique in Genetic Epidemiology of Malaria
and Other Parasitic Diseases in Lao PDR for Containment of Thelr Expanding Endemicity”
{hereinafier referred to as “the Project” form May 2014 with the Lao counterpart organizations of
the Center of Malariology, Parasitology and Entomology (hercinafter referred to as “CMPE” and
Institut Pasteur du Laos (hereinafter referred to as “IPL”) of the Ministry of Health (hereinafter
referred to as “MOH™), under the scheme of the Science and Technology Research Partnership for
Sustainable Development (SATREPS).

A Terminal Evaluation was carried out with the objectives for grasping the whole progress of the
international collaborative research as well as the generation of research findings and outcomes and
for evaluating the performance of the Project, as an Official Development Assistance (ODA), from
the viewpoint of human resource development, institutional functional enhancement and
contribution to development subjects; further, on the basis of the evaluation results,
recommendations were provided to ensure the achievement of the Project Purpose by the end of the
project period as well as to consolidate the sustainability of Project’s achievemenis,

1.2 Objectives of the Terminal Evaluation
The objectives of the Terminal Evaluation are as follows:

1} To review the whole progress of the Project and evaluate the achievement as of the time of
the Terminal Evaluation in accordance with the five cvaluation criteria (*Relevance’,
‘Effectiveness’, *Efficiency’, “Inpact® and *Susiainability”y on the basis of the latest version of
Project Design Matrix (PDM) version 1 (Annex 1) ;

2} To discuss the contributing and hindering factors for the achievements of the Qutputs and the
Project Purpose;

3} To discuss the activity plan for the rest of the project period together with the Lao side based
on the reviews and analyses of the project performance;

4y To make recommendations in order to achieve the Project Purpose by the end of the project
pertod, and to revise the PDM as necessary basis; and

5y To sumimarize the results of the study in a Terminal Evaluation Report.

The evatuation work of the Project was performed by three (3) JICA members in consultation with
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authorities concerned in the Lao PDR. The members of the Terminal Evaluation Team (hereinafter
referred to as “the Team”) were indicated below.

Simultancously with the JICA’s evaluation work, the Japan Agency for Medical Research and
Development (hereinafter referred to as ”AMED”)I, supporting research activities conducted in
Japan under the framework of SATREPS, dispatched one (1) officer and participated in the field
survey in the Lao PDR to conduct their final evaluation and to offer technical advices on the rssearch

aclivities from technical standpoint.

<The Japanese Side >

Name Designation Title and Affiliation Duration of
Survey
Dr. Kaname Leader Executive Technical Advisor to the Director 14/0ct/2018 -
KANAI General, Human Development Departiment, 20/0CT/2018
JICA

Ms. Yukari Cooperation Staff, Health Team 4, Health Group 2, Human 14/Cetf2018 ~
MAEDA Planning Development Department, JICA 20/0CT/2018
Dr. Yoichi Evaluation Senior Consultant, Consulting Division, Japan 2/0ct/2018 --
INOUE Analysis Development Service Co., Lid. 20/0CT/2018

< AMED Mission Member >

Name Designation Titk and Affiliation Puyation of
Survey
Mr. Katsumi Planning and | Deputy Manager, Division of International 14/0ct/2018 -
ISHI Evaluation Coilaboration, Departiment of {nternational 20/0CT/2018
Affairs, AMED

The on-site evaluation work was conducted from the 2™ to the 20" of October 2018. This evaluation
included site visits, interviews and serutinizing various documents and data related to planing,
implementation and monitoring processes of the Project (Annex 2).

1.4 Framework of the Project

The framework of the Project is described below.
1} Five (5) years from the 1% of May 2014 1o the 30" of April 2019.

2)  :The administration system of the Project is as follows:
-~ Project Director: Director of the CMPE, MOH;
~  Project Manager: Director General of IPL; and
~  Chief Advisor: Director/Professor of the Department of Tropical Medicine and Malaria,
Research Institute, National Center for the Global Health and Medicine (hereinafter
referred to as “NCGAM™)

3)  Project Implementers {research institutes) of the Project are indicated as follows;

The Lao Side: the MOH, the CMPE, the [PL (the leading organization of the Laotian side),
the Lao Tropical and Public Health Institute {Lao TPHIE and the Nalional Center for
Laboratory and Epidemiology (NCLE): and

i/f\i’i}}irs under the jurisdiction and authorites of the projects in the field of infectious disease controf was manslerred
Aram the Japan Science and Technology Agency to AMED. The transter took place on the ist of April 20(3.



4)

5)

Tokyo (UT), University of the Ryukyus (UR), Juntendo University and Tokyoe Medical and
Dental University (TMDU).

Beneficiaries: The direct and indirect beneficiaries of the Project are approx. 20 scientists and
health officers engaged in the development of innovative research technique in genetic
epidemiclogy of malaria and other parasitic diseases and approx. 6 million inhabitants in the

target areas, respectively.

The Narrative Summary of the Project:

The Narrative Summary of the Project {Project Purpose, Outputs and Activitiesy set in the
latest PDM (version 1), authorized at the 1™ Joint Coordinating Commitiee (hereinafter
referred to as “JCC™) held on the 25" or February 2013, is described below.

Please refer to the Annex 1 (PDM version 1) for other elements of PDM such as the
Obiectively Verifiable Indicators (OVIs), means of verification, the inputs from both sides to
the Project, the Preconditions and the Important Assumptions.

Narrative Summary of PDM version 1

Research results based on the methods for the genctic epidemiclogy diagnosis of malaria,
Schistosomiasis mekongi and Opisthorchiasis viverrini are utilized in government services
such as in diseases control.

Output 1
Maore convenieni and accurate methods (PCR method, LAMP methed, etc,) for the diagnosis
of malaria, Schistosomissis mekongi and Opisthorchiasis viverrini are developed and
utilized.

Quiput 2
Temporal and spatial epidemiological situations of pathogens and vectors of malaria,
Schistosomiasts mekongi and Opisthorchiasis viverrini is monitored.

Qutput 3
Mechanism of emergence and expansion of the drug resistant malaria is analyzed,

Qutput 4

Rased on the surveiilance systemn using the developed diagnostic methods on malaria,
Schistosomtasis mekongi and Opisthorchiasis viverrini, education for people is strengthened
and endemicity is monitored together with the local government.

Quiput 3
Capacity of researchers and administrative officers for the controb of malaria and other
parasitic discases is strengthened.

Activitics

Activities under Qugput 1

1-1. To establish the research environment of the 1PL.

1-2-1, To improve the procedure for collecting samples of patients {Plasmodium from bleod
anct eggs from feces).

1-2-2.To separate the parasites and extract the DNAs from samples of 1-2-1

{-3-1.To coflect snails and fish (intermediate hosts) which are responsible for tansmitting
Schistosomiasis and Opisthorchiasis.

1-3-2.To separate parasites ane extract DNAs from snails and fish Untermediate hosts),
which are responsible (or transmitting Schistosomiasis and Opisthorchiasis.

1-4.To design the specific primers to amplify the genes of cach parasite, and to define the
most appropriate condition for their amplification in PCR and LAMYP methods.

1-3.To report the developed weehnology in conierences. papers and patents.

Activities under Qutput 2
2-1. To cotlect and analvze the existing data of the MOH (on malaria, Schistosemiasis
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mekongi and Opisthorehiasts viverrini).

2-2. To evaluate the data collection system in each province and district in larget arcas.

2-3-1.To conduct population genetic analyses of collected parasites by utilizing molecular
phylogenctic analyses.

2-3-2.%0 temporally construct eBURST diagram® using microsatellite markers,

2-3-3.To analyze the change of population structure of the parasite genome by cluster
analysis®.

2-4-1.Te clucidate the factors of deciding and expanding epidemics molecular
epidentiologically using the obtained scientific evidences, and to report oulcomes.

2-4-2.To conduct genetic epidemiological survey of human Plasmodium knowlest infection
which are emerging in Laos.

2-4-3, To apply Dojindo’s kit for analyzing G6PD deficiency in endemic population.

Activities under Output 33

3-1. To analyze the mutation of the chioroquine resistant gene (pfern), the ariemisinin
resistant gene (K 13) and amino acids and their adjacent microsatellite markers
flanking the genc,

3-2, To analyze the reported muitidrug resistant gene mutations, and to clucidate the
specific distribution of the mutation in the Lao PDR.

3-3. To scarch the genetic marker and to clucidate its function for clarifying the mechanism
of artemisinin resistance.

Activitics under Quiput 4
4-1. To apply the developed PCR methods and LAMP methods in Activity 1 to the field
stations 10 be compared with the existing microscopic diagnosis.
4-2, To advise appropriate action and treatment based on the above diagnostic methods.
4-3.To consider sociat approach for disease prevention, and to suggest health education for
people.

Activitics under Output 3
5-1. To provide guidance and coliaborate with the researchers in the IPL according to the

collabarative research plan.

To invite Lao researchers to NCGM, and to conduct collaborative researches.

5-3. To provide a series of training for the Lao rescarchers and technicians ranging from
the basic biology to advanced molecular and genetic epidemiology in the Lao PDR.

5-4. To plan and host the trainings for administrative officers from CMPE and MOH, and
to promote their capacily of building health plans and strategies.

5-3. To hold the workshop in the Laos National Health Research Forum (LNHRF) w0
present the outputs of research activities.

¥
W

eBURST diagrain shows patierns of evolutionary descent among clusters of relared genotvpes from muitilocus

molecular markers, such as SNPs microsatetlite DNA foci and so on.

3 Cluster analysis is a method to infer genetic population siructure {e.g. wmumber of ancestral lincages) using
muitiocus molecular markers based on Bavesian model-based approach.
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CHAPTERZ METHOD OF THE TERMINAL EVALUATION

2.1 Framework of Project Review under SATREPS

Since SATREPS provides assistances o the counterpart countries through the implementation of
technical cooperation project on site by JICA and the technical and financial support for research
works in Japan by AMED in a collaborative manner, it is natural that review and evaluation works

on site are conducted in tandem in consideration of its efficiency.

JICA, jointly with governmental organizations and/or research institutes including researchers, will
review and evaluate the performance and achievement of the technical cooperation project
implemented under the framework of the Japan’s ODA from the viewpoint of human resource
development, capacity development, and contribution to development agenda at partner countries.
AMED will evaluate the whole of international joint research works from the viewpoint of research
outcomes that coniribute to resolve the global fssues.

2.2 Methodology of the Evaluation

The Terminal Evaluation was performed in accordance with the latest “JICA Guidelines for Project
Evaluation Second Edition” and “JICA Handbook for Project Evaluation (Ver 1} issued in May
2014 and August 20135, respectively. Achievements and implementation process were assessed
based on the investigation results, which are consolidated in the Evaluation Grids (Annex 3), from
the aspects of the five evaluation criteria of relevance, effectiveness, efficiency, impact, and
sustainability, as well as the Verification of Implementation Process.

The Team conducted surveys at the project sites through questionnaires and interviews to counferpart
researchers, other related organizations, and the JICA experts involved in the Project o review the
Project on the basis of the Evaluation Grids. See Annex 4 “List of Inferviewees”™ for more
information.

Project performances including achievement of the Objectively Verifiable Indicators (OVIs) were
reviewed and analyzed in accordance with the Project Cycle Management (PCM) concept. The
review work was performed by the Japanese members in consultation with the authorities concerned
in the Lao PDR on the basis of PDM version 1 (See Annex 1 for more information). Finally, the
Team compiled this Terminal Evaluation Report.

2.3 Five Evaluation Criteria

Description of the five evaluation criteria that were applied in the analysis for the Terminal

Evaluation ts given below.

Five Criteria 5] w0 : ~~.Description

Relevance Relevance of the Project is reviewed by the validity of the Project Purpose and Overalt Goal in
connection with the government develepment policy and the needs in the Lao PDR. Relevance
of the Project is verified on the basis of facts and achievements at the time of the Terminal
Evaluation.

Effectiveness Elfectiveness is assessed 1o what extent the Project has achieved its Project Purpose, clariiving
the relationship between the Project Purpose and Outputs. Effectiveness of the Project is
verified on the basis of facts and achievements al the time of the Terminal Evaluation.

PDM

. Effictency Efficiency of the project implementation (s analvzed with emphasis on the relationship between
Oulputs and Inputs in terms of tming, quality and quantity. Efficiency ol the Project is verified

|
on the basis of {acts and achievemenis ai the time of the Terminal Evaluation.
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fimpact tmpact of the Project is assessed in lerms of positi
influence caused by the Project. Impact of the Project is verified i accordance with the
necessity and possibility at the time of the Terminal Evaluation. B
Sustainability Sustainability of the Project is assessed in terms of political, financial and technical aspects by
examining the extent to which the achievements of the Project will be sustained after the
Project is completed. Sustainability of the Project &s verified on the basis of extrapolation and
expectation at the time of the Terminal Evaluation.

2.4 Limitation of the measurement of achievement levels of the Qutputs and the Project
Purpose on the basis of PDM version 1

Measurements of achievement of the Outputs and the Project Purpose shall be conducted in
accordance with the latest PDM, in accordance with the JICA guidetines described above. However,
during the Mid-term Review, the Japanese review mission confirmed that the PDM version | did not

accurately represent the scope of the Project.

Specifically, the three discases covered by the Project are malaria plasmodium, Schistosoma
mekongi, and Opisthorchis viverrini, but each has a different scope (what, how and how much te do)
for the research. Consequently, while the Output need to be organized in accordance with the target
pathogen, in PDM version 1, the scope of all three pathogens has often been identified as
discrepancies between actual implementiation and the scope of the researches prescribed in the PDM.
For example, the Project is supposed to develop PCR- and LAMP-based gene detection methods for
each of the three pathogens studied (Output 1), but the PDM version 1 prescribes that all of them are
supposed to be introduced into local field stations (Output 4). Considering the epidemiological
characteristics of the said diseases and the current status and the practical operation of laboratories in
the Lao PDR, only the LAMP-based method of plasmodium gene detection can be applied to
province-level field stations. In another words, PCR-based genetic detection methods for malaria
plasmodium, Schistosoma mekongi, and Opisthorchis viverrini, and LLAMP-based methods for
Schistosoma mekongi and Opisthorchis viverrini are not applicable to local field stations. In addition,
some of the OVis for the Outputs and the Projéct Purposes were identified during the Mid-term
Review as not being used as scales to measure the achievement level adequately.

Based on the results of these reviews, the Mid-termr Review Team recommended relevant
organizations such as the Project and JICA te perform revisions of the PDM version 1 in the
Mid-term Review Report. In response, the Project and other relevant organizations had commenced
procedures fo revise the PDM, but for a variety of reasons, this was not realized. Since the scope of
the project's coltaborative rescarch activities itself has a consensus among researchers, the scope of
the project’s collaberative research activities does not pose a major obstacle to the implementation of
research activities even if PDMs have not been revised. For this reason, it has been decided to
conduct evaluation work be performed based on PDM version t even in the Terminal Evaluation.

Therefore, as in the Mid-term Review, the Team decided to evaluate the achievement level of the
Project, with referring to the research scope and indicators for each pathogen specified in the PDM,
on the basis of the perception that “whether the Project achieved the intended research outcomes as
well as ideal contribution to the infectious disease control initiative in the Lao PDR in the Terminal

Evaluation.




CHAPTER 3 PROJECT PERFORMANCE

3.1 Inputs

1) Input from the Japanese Side

The following are inputs from the Japanese side to the Project as of September 2018. See Annex 5

for more information.

Components

Inputs

Dispatch of Japanese Experts

Long-term Experts: a total of 4 Experts (1 for parasitology research and a total of 3
Project Coordinators), & total of 101 M/M (Man/Month)
Short-term Experts: a total of 73 Experts, 15 M/M

Provision of Equipment

Major items: DNA Sequencer, electrophoresis timaging system, mulii-gas
incubator, spectrophotometer, deep freezers, automatic electrophoresis apparatus,
realtime-PCR system, ete. (JPY 67,336,06 (approx. LAK 5062,862,180 = USD
642,777y *

Counterpart Researchers’ visit
to lapan

Total number: a total of 9 persons
Content: Sharing the rosearch progress and outcomes, discussion on the research
plan of operation and s0 on. (a total of 61 days)

Training in Japan

Total number: 5 persons

Content:
Training of Malaria Diagnosis, Drug Susceptibility Test and Genetic
Analysis in Japan (4 persons at Department of Tropical Medicine and
Malaria Research Institute, NCGM for | month)
Epidemiological study of malaria in Lac PDR (1 person at UR for 3 years)

Local costs

Overseas activities costs: JPY 81,336,000 {approx. USD 732:433}5
- JFY2014: JPY 8,779.000
—~JFY2015: IPY 19,644,000
-~ JFY2016: JPY (8,813,600
— JFY2017: JPY 18,108,000
~JFY2018:; IPY 13,992,000 (estimated amoutt)

2) lnput from: the Lac Side

The followings are inputs from the Lao side o the Project as of the November 2016, See details on

the Annex 5.

Components

{nputs

Allocation of Counterpart
Researchiers

A total of 20 persons

Nine (9) from the MOH;

Eight (8) from {PL.:

Two (2) from CMPE;

Two (2) from the Lao TPHL; and
One (1) fram the NCLE.

B o

Facilities, Equipment and
Materiais

kbl

Counterpart personnel; 1 as Project Director from MOH, 1 as Project
Manager from 1PL, IPL researchers and staft for Malaria and Other Parasitic
Diseases, and Provincial CMPE staff.

2. Laboratory space in [PL area.

3. Existing rescarch instruments, equipment and/or devices in [PL and
provincial CMPIE

4. Available data, information and/or specimens refated to the Project

Local costs

Utilities for the project office and total amount of IPL payment other than
JCA's share of cost sharing. equipment maintenance management ele.

LS 176,400 (approx. LAK 1.472.860.421 2= [PY 19.589,044)°

?ﬁ?

&

/.HCT,-'—\ Conversion rates i November 2016 was used for currency convarsion

3 NCA Conversion rates in August 2018 was used for cwrreney sonversion.
/ + JICA Conversion rales in August 2018 was used for currency conversion.

7
/

10

A



3.2 Achievements of the Froject

1y Achievements of the Project Activities

Achievements of the Project Activities under Outputs are as indicated below.

Qutput 1

More convenient and accurate methods (PCR method, LAMP method, ete.) for the diagnosis of malaria,
Schistosomiasis mekongi and Opisthorchiasis viverrini’ are developed and utifized.

- Performances -

I-1. 1P To establish the
research environment
of the IPL.

By February 2015, all the instruments and equipment stated in the equipment Hst
in the record of discussions (R/D) were introduced to the IPL Parasitology
Laboratory and other laboratories where the project experiments are performed.
Also, as a measure to counter power interruptions and spike noise, the
uninterrupted power-supply systems (UPSs) were installed to the DNA sequencer
and PCR machines.

Following arrival of the projcct long-term experts, the existing apparatus, etc. was
utitized to immediately begin work on collecting samples and conducting DNA
diagnoses, ete.

Also, the project vehicle was procured and used for conducting field
investigations from August 2016. Before the arrival of the vehicle, and also when
more than two vehicles are needed, rental cars have been utilized.

—Pue to malfunctioning of the air conditioning system (temperature control and
air pressure controf) at the Lao-Japan Parasitology Laboratory, repair work was
carried out under the project budget in March 2015.

Thanks to assistance from the Embassy of the United States in Lao PDR, the
Pathogen Asset Control System (PACS) was introduced to the {PL at the end of
August 2015, All the researchers at the IPL received introduction training and
follow-up training, and information on all bio-samples including the samples
collected in the Project are placed under integrated control,

Summing up, # can be said that the research environment necessary for
conducting the project rescarch activities was established in general by the time
of the Mid-term Review.

—As an issue observed at the time of the Mid-term Review, the rain leaks
oceurred at the Lao-Japan Parasitology Laboratory and other laboratories where
the project experiments were supposed to be done. From May to June 2016, the
repair work on the rooftop of the IPL building was conducted, and the Project
bore approxtmately half of its costs in accordance with the ocoupancy rate of the
whole laboratory space of the IPL.

I-2-1. To fmprove the
procedure  for collecting
samples of  patients
(Plasmodium  from blood
and eggs from feces).

From fune 2014 to September 2018, a total of 36 field investigations (malaria
investigations or Schistosomiasis mekongi  and  Opisthorchiasis  viverrini
invesiigations) were implemented together with the IPL, the CMPE and
Provincial Health Offices (PHOs). In these tnvestigations, samples (blood and
feces) were collected from the participants {students, community residents,
canines and livestock such as cattle and water buffalos). Moreover, concerning
Schistosomiasis mckongi and Opisthorchiasis  viverring, intermediate host
organisms such as snails and fishes were also collected. Also, malaria vector
mosquitoes were collected and analyzed in a joint effort with the [PL Medical
Entomology & Biology of Discase Vectors Laboratory {Lao-French lJoint
Laboratory}.

From June 2013, the Project started to train a total of 136 health persoune! in 3
provincial hospirals (PHs), 16 district hospitals (DHs), 119 health centers (HCs)
in high endemic areas as well as the administrative officers in the Station of
Malariology, Parasitology and Entomology (hereinafier referred to as “"SMPE™Y in
the 5 southern provinees in the Lao PDR with a filter paper-based blood sample
collection methods for malaria-suspected patients. In addition. from November
2017, the Project also introduced the method for coflecting blood samples of
suspected malaria patients fvom a tetal of & health facilities, including provincial

hospitals, district hospitals and health centers in Ponserd provinee of the Northern

/

A7 Life eveles of malaria plasmodia, Schistosoma mekongi and Opisthorchis viverrind are explained in the Annex 6.
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Provinee.

The Project field investigations alone did not provide sufficient number of
malaria positive samples to conduct analysis. Moreover, when conducting field
investigations with province and district officials, since it is indicated that
capacity building is required for conducting diagnoses and investigation of
parasitic discases including malarfa, the ahove activities contributed 1o
estublishing the sctup and building capacity for cotfecting malaria blood samples
and incidental patient information on an ongoing basis over widespread arcas
where malaciz is endemic,

As of September 2018, blood samples had been obtained from 39,176 suspected
malaria cases in the field investigations and sampling at medical facilities.
Muoreover, according to the 2013 CMPE data, the 5 southern provinces accounted
for 94% of all malaria cases in Lao PDR.

As of September 2018, feces and blood samples had been obtained from a toial of
3,920 and 2,677 communily residents, respectively, in districts with endemic
Schistosomiasis mekongi and Opisthorchiasis viverrini, Champasak (south), and
Khammouane {center) and Champasak, respectively. [n addition, the prevalence
of Schistosomiasis mekongi in animals was investigated three (3) times in 2018
in Champasac Province at the request of the WHQO. A total of 707 animals
(buffaloes, cattle, swine, canines, goats) were subject to blood sample collection
in this survey, and 703 of which were collected for fecal samples as well.

Meoreover, in the joint investigation of Schistosomiasis mekongi that was
implemented by the CMPE of the Lao MOH (the Department of Communicable
Diseases Control: DCDC) and the Project {(JICA experts and [PL staff members
from September to October 2016, blood samples were obtained from 1,754
community residents. Thercafter, the Project investipated the existence of persons
with Schistosomiasis mekongi positive antibodies by using ELISA method and
clarify the situation regarding endemicity. The Project performed the same
investigation from May to August 2017, These schistosomiasis investigations
were implemented in a joiat effort by the Lao MOH and the Project (i.e, JICA
experts and [PL scientists) under the initiative of the WHO with the aim of
climinating Schistosomiasis mekengi from the Lao PDR,

1-2-2.  To separate the
parasites and extract the
DNAs from samples of
1-2-1.

Thirty-six thousand, five hundred and sixty-four (36,564) out of the 39,176
samples that had been obtined from suspected malaria patients in the field
investigations and community residents in endemic areas by September 2018
were subjected to DNA sampling at the IPL and the NCGM. I is scheduled to
carry out DNA extraction while adding more samples until the due date of the
Project. Due to the sheer volume of samples, some analysis work is being
conducted at the NCGM for the samptes transferred from the IPL to the NCGM
based on the material transfer agreement {MTA) between the said two instifutes.

Concerning 1,230 feces samples that were obtained in the investigation of
Schistosomiasis mekongi and Opisthorchiasis viverrini in Champasak Province,
they were transferred to the Tokyo Medical and Dental University (TMBU) for
DNA extraction based on the MTA exchanged between the IPL, and the TDMU,
and this work had been completed by the time of the Mid-term Review.
Morcover, the TDMU is also investigating the conditions for DNA extraction
from the feces samples (see Activity 1-4).

£-3-1, To collect snails
and  fish  (intermediate

hosts) which are
responsible for
transmitting
Schistosomiasis and
Opisthorchiasis.

The Project is performing sampling activities in every April from 2013 on the
snails (N. aperia) responsible for transmitting Schistosoma mekongi as the first
intermediate host in Khong District, Champasak Provinee, and the number of the
snails collected are as follows: 1,973 in 2015; 3,115 in 2016; 3,300 in 2017; and
5,000 in 2018.

There are three types of N apertat o, B and y: however, as a resull of extracting
DNA from the snails collected in April 2015 and carrying out melecular
phylogenetic analysis, it was found that the sampled M. aperfa comprised only the
¥ strain.

At the time of the Terminal Evaluwtion, no Opisthorchis viverrini-transmitting
snails {Bithynia siamensis) had been sampled: however, from September 2018
onwards., it 5 intended o conduct sampling v Khammowan Provicee or
Champasalk Provinee, followed by the  observation for evidence of infections
under microscope, the extraction of DNA and the identification of strains of 8,
sicunensis. These analyses work i3 anticipaied to complete by April 2018,

smitting . wiverrinl as the secondars

Ten {10) fishes responsible for
intermediate host were purchased at a focal market in Mhonmnglath Districy,




Khammouar Provinee in June 2016, and Opisthorchis viverrini-Hke metace

ara
{encysted tarva} were samipled from the scales of 3 of these. The Project extracted
DNA from the metacercaria and subjected if to the LAMP-based method, resulted
in negative for O. viverrin, that is to say, it was nol the metacerearia of (2
viverring.

In Aprii and June 2017, the Project collecled 96 metacercaria from the muscles of
75 freshwater fish purchinsed in the market in Naommalath Distriet, Khammouan
Provinge. The Project tested it with the LAMP-based detection method, and only
4 of which were revealed to be O viverrini  Eventually, other 42 were identified
as Haplorchis taichui; however, remaining 28 metacercaria were pavasites that
were neither . viverrini nor H. taickhud, and the species could net be identified.

Inn addition to H laichut, several other parasites (trematedes) that excrele eggs
similar to Q. viverrini have been reported in endemic areas of Opistharchiasis
viverrini, which are collectively referred to as "minute infestinal flukes". "minute
intestinal flukes” is said to be a relatively benign parasitic infection and not to
cause cholangiecarcinoma, which can be caused by Opisthorchiasis viverrini.
However, there are many unclear points to be studied between “minute intestinal
flukes™ infection and disease state.

&

]

<Concerning Schistosemiasis mekongi>

Under the initiative of the TMDU, a method for extracting S, mekongi INA was
developed. The 5,090 snails that were sampled in the project activity 1-3-1 were
transferred to the TMDU based on the MTA signed between the IPL and the
TMDU, and the TMDU had completed the §. mekongi DNA extraction work by
the time of the Mid-term Review. Meanwhile, in light of the contents of the
research, it is considered not to be necessary at the current time to conduct
isolation of S. mekongs from the transmitting snails in light of the contents of the
research.

<Concerning Opisthorchiasis viverrini>

Similarly, at the TMDU, it was confirmed that DNA extraction can be petformed
from parasite eggs that are harder than DNA extraction from metacercaria by the
alkali-boiling method, and a postgraduate student of the UT learned this
technique and used il to establish a DNA extraction system at the [PL. This
method was used to extract DNA of O, viverrini from its metacercaria that were
sampled from the transmitting fish scales indicated in Activity 1-3-1 in June
2016. Moreover, the Praject has established a precedure of the identification of
metacercaria species by extracting DNA from muscles of fishes followed by
DNA detection using the LAMP-based method,

Moreover, investigation based on a social research approach (positive deviance)
to addressing Opisthorchiasis viverrini was conducted uader the initiative of the
UT, and the Lao MOH (DCICY and CMPLE) in cooperation with province and
district officials (see Activity 4-3 for details), and DNA was extracted from the
materials attached to cutting boards used in households sitaated in endemic areas.
it is scheduled to implement sampling of O. viverrini transmitting snails (first
intermediale hosts) (B siamensis) and DNA extraction after the Terminal
Evaluation. Species identification by DNA diagnosis of mefacercaria coflected
from snails will be carried out in at least one endemic area for Qpisthorchiasis
viverrini to clarify the prevalence of O. viverrini in snails within the project
period.

B-3-2, To  separate
parasites  and extract
DNAs from snails and fish
(intermediate hosts),
which are tesponsible for
transmitting
Schistosomiasis and
Opisthorchiasis.

[-4. To design  the

specific primers to amplify
the genes of each parasite.
and to define the most
appropriate condition for
their amplification in PCR
and LAMP methods.

L]

__problems with the procedures and

<Concerning malaria>

Concerning malaria, the NCGM designed the primer targeting the mitochondrial
genome cox! gene, which can effectively identify the species of malaria, and
determined the reaction conditions of PCR.

Concerning the LAMP method for detecting malaria DNA, the Loopamp™
MALARIA Pan/Pf Detection Kit {including DNA extraction kit and detection
instruments) developed by EIKEN CHEMICAL CO. LTD. was introduced to the
CMPE and provincial health offices in Luang Prabang. Savannakhél. and
Chenmpasak in 2016, The Project conducted technical follow-up activities to their
three prefectural health offices in 2017 and 2018, Specifically, the usage siwation
and handling techniques were checked. and the troubleshooting was carried out, i
there were any problems, For instance. when LAMP-based malaria gene
detection was performed, cases that all test results including negative controls
were all positive were identified in all the 3 provinces. Experts from EIKEN
CHEMICAL CO.LTD and PL stall visiead the site and checked them to identify
handting techniques of the local staft.

e
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consequently, the problems ware all resolved.

<Concerning Schistosomiasis mekongt>

@

Concerning Schistosomiasis mekonpi, the TMDU established the conditions for
extracting DNA from feces samples, designed the LAMP primer targeting the
mitochondria genome cox/ gene, and established the reaction conditions of
LAMP, and in deing so it cstablished the method for detecting the DNA of 5
mekongs. Whereas the conventional Kato-Katz microscopic detection method
using feces samples showed a positive rate of 8.36% (1/274), the LAMP method
developed in the Project displayed a positivity rate of 2.92% (8/274). It can thus
be said that the LAMP-based DNA detection method has an 8-fold higher
detection sensitivity than that of the conventional microscopic method.

<Concerning Opisthorchiasis viverrini>

&

Concerning Opisthorchiasis viverrini, the TMDU oxamined the conditions for
extracting DNA frem feces samples, designed the LAMP primer set targeting
cox! gene in the mitochondria genome, and examined the LAMP reaction
conditions. As a result, whercas the positive rate in the microscope method was
76.5%, it was far lower by the LAMP-based detection method at 47.6%.
Concerning the reasons why, il was coasidered that the DNA extraction
conditions or the LAMP primer sequence were inapprepriate at the time of the
Mid-term Review. Also, it was also suggested that many of the samples that were
diagnosed as Opisthorchiasis viverrini contained parasitic eggs of a similar type
to it. Following the Mid-term Review, therefore, detailed examination based on
these causes indicated that the positive rate of O viverrind was likely to have been
averestimated by microscopic diagnosis as described in activity 1-3-1, and that
the gene detection method for O, viverrini by the LAMP method is likely to have
produced the correct results,

i-5. To report  the
developed technology in
conferences, papers  and
patents.

Concerning the 8. mekongi and Q. viverrini DNA detection methods that were
developed in the Project, presentations were given at the Japanese Society of
Parasitology, the Helminth Research Society, and the Lao National Health
Research Forum.

The Project published a scientific article on these resulis of the first survey
carried owl in Nhommalath District, Khommonar Province in an international

journal®,

Qutput 2

Temporal and spatial epidemiological situations of pathogens and vectors of malaria, Schistosomiasis mekongi and
Opisthorchiasis viverrini is monitored.

“Activities

- Performances

e

‘\

2-1 To colleet  and
anglyze the existing data
of the MOH {on malaria,
Schistosomiasis  mekongi
and Opisthorchiasis
viverrini),

)
AN

<Concerning malaria>

[

The CMPIZ and the IPL Parasitology Laboratory have constructed a cooperative
relationship that allows them to always receive data bn province-separale and
district-separate patient reports and fatafities managed by the MOM. In addition,
the access right to the District Health Information System 2 (DHISZ),
browser-based applications, was granted to the JICA long-term expert by the Lao
Department of Health to monitor daily malaria outbreaks as part of the study.
Moreover, the Malaria Countermeasures Meeting held at the WHQ Office of Lao
PDR every month gathers information on the number of malaria cases from
DHIS2 and discusses plans for countermeasures and so on. [n November 2017,
hased on the monitoring using DHISZ, a malaria outbreak in Nong District,
Savannakhbel Province was detected by CMPE and WHO, and & response was
made for early containment.

As a result of analyzing the data, v was revealed that the ratio of Faleiparum
malacia is going down every vear, swhile the ratio of Vivax malaria is increasing.
For example, whereas in 2009 Faleiparum malaria a for 99% and Vivax
mataria 1% in 2012 Faleiparum madaria ace and Yivax makaria

¥ Avaki et ab., Mothers” Opisthorchis viverring infection staws and raw fish dish consumption in Lao People’s
Democratic Republic: determinants of child infoction status, Trop Med Healdy, 2018, 46: 29
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17%, and in 2015 Fafciparum malaria accounted fov 409, Vivax malaria 38% and
the mixed infection rate was 2%.

@ Howgever, it is possible that, due 1o the fall in the number of Falciparum malaria
patients brought about by the introduction of artemisinin-based combination
therapy (artemisinir + lumelantring is used in the Lag PDRY), which is extremely
cffective for treating Falciparum malaria, the ratio of Vivax malaria patients has
seemed to be increased comparatively. Having said that, with the introduction of
the Vivax malaria rapid dingnosis kits to the Lao PDR. In 2011, enabling the
implementation of accurate diagnoses, and a suspected decline in competition in
hosts (humans and mosquitoes) due to the decrease in Falciparum mialaria, the
ratio of Vivax malaria is actually increasing.

<Concerning Schistosomiasis mekongi and Opisthorchiasis viverrini>

&  Concerning Opisthorchiasis viverrini and Schistosomiasis mekongi, it was found,
after the commencement of the Project, that the Lao MOH has no mechanism for
cotlecting patient information and that the MOH’s data is extremely limited.
However, it was also found that the data investigated and collected as rescarch by

a tanm it tha Fan TDRLT (o rpiialla Tha T o TRLID ftaoathees with [amaneas
SoWam O e a0 ivim 15 fGHaADIS. 1iE LAl o, iDECINCGT Wils Japanese

research agencies like NCGM and the UR, has implemented joint research since
before the start of the Project and shares Information on these parasitic diseases.
Morsover, it became a project counterpart agency officially in Angust 2015,

®  From 2016, under the initative of WHQ, WHO and the Lao MOH (DCDC and
CMPE) are jointly implementing steps aimed at cradicating Schistosomiasis
mekongi. In a conference on countermeasures that was jointly staged by the Lao
MOH and WHO on May 7, 2016, a weam represeuting the 1PL Parasitology
Laboratory and the NIOPH gave technical advice to the Lao MOH concerning
investigation areas, investigation methods and inspection methods conceming
prevalence monitoring based on data obtained in the Project. According to the
investigation procedure that was decided in this conference, the Lao MOH and
the IPL Pasasitology Laboratory conducted a joint investigation between
September and October 2016, This investigation was intended to survey infection
conditions prior (o implementation of mass extermination by praziquaniel at the
end of the year, and joint investigation work have been carried out in 2017 and
2018 based on the monitoring methods established on the basis of the technical
advice given at the above conference, and the Project had participated these
investigations as a member of the IPL. In these investigations the Project was in
charge of filter blood sampling and testing them with the ELISA method, PLisa
member for the elimination ef Schistosomiasis mekongi, and the [PL parasitology
laboratory is supposed to continue testing service by ELISA after completion of
the Project. Even following the completion of the Project, the IPL Parasitology
Laboratory is expectad to be maintained through collaborative rescarch between
NCGM and Japanese private cnterprises in the Lao PDR.

2-2. To evaluate the daia
collection system in each
province and district in
farget arcas,

<Concerning malaria>

&  The reporting of malaria patient information is established as a part of health
information system managed by the Lao MOH. Specifically, monthly reports are
made by health centers to the Lao MOH via district health offices followed by
provincial health offices. [t {s becoming possible to report from provincial health
offices to the Lao MOH by means of electronic data (web-based or email);
however, since paper-based reporting is still used from health centers to district
heatth offices and from district health offices to provincial health offices, it is
suggested that problems will arise in the retiability of reported values depending
on the season and conditions at medical care facilities, ete. Heaith information
reporting rates have improved as the MOH and NGOs involved in malaria
conlrol have promoted the use of DHIS2 as well as provided training o the
officials {provincial and district health depaniments} in endemic areas, However,
there are some health facilitics with deloys n monthly reporting: therefore,
further improvement is desired. Since the promotion of DHISZ use and the
improvemient of the data retiability are excluded from the scope of the Project.
efforts o improve them have not been implemented by the Project.

<Concerning Schistosominsis mekongl and Opisthorchiasis viverr
@ As w i
Schistos
infor
fully guaranteed. The only
that has been colieeted for res

-1 cong
fOH has no mechanism for collecting patient
extrerely Hmited and fis reliability cannot be
Nisting informatton that can be vusted is information
carch by the Lao TPHE Since 2016, the MOH has |
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been conducting regular epidemic surveys for Schistosomiasis mekongi with the
support of the WHO. Specitfically, the infection ate of 200 inhabitants (109
children and 100 adults) is surveyed annually in the 7 selocted sentinel site
(villages). In addition, 10 villages, randomly sclected each year, are surveyed
(Spot check site villages) by a similar method. The Project alse contributed to the
survey, specificalty, by performing ELISA-based antibody detection fests to
estimate the prevalence of Schistosoma mekongi in endemic populations and by
spol check sites (two villages) surveys (feces testing by the Kato-Katz method
and antibody detection by ELISA method).

‘The target sites for praject research were selected based on data of the Lae TPIH

2-3-1. To  conduct
population genetic
analysis  of  collected
parasites by  wtilizing
molecular  phylogenetic
analyses.

2-3-2. To  temporally
construct eBURST
diagram using

microsateltite markers.

2-3-3.  To analyze ihe
change of  population
structure of the parasite
genome by cluster
analysis. using multilocus
meolecular markers based
on Bayesian model-based
approach.

H

<The Infention or purpose of Activity 2-3>

@

in the Activily 2-3, in order w clucidate spatio-temporal changes in the genetic
structure of pathogen and vootor populations, 1) molecular phylogenetic analysis,
2} eBURST analysis, 3) cluster analysis and 4) other analyses where needed are
implemented.

Through clarifying spatio-temporal changes in the genetic structure in this way, it
will be possible to grasp prevalence and amalyze future prevalence trends;
moreover, through evaluating genetic diversity of the populaiion, it will be
possible to determine the effectiveness of countermeasures and Influx of
pathogens from other areas.

<Ceoncerning malaria>

@

Concerning materia, from the commencement of the Project till the present time,
project activities have mainly focused on establishing cfficient methods for
collecting samptes. At the time of the Terminal Evaluation, work mainly concerns
investigating endemicity and trends of Falciparum malaria and Vivax malaria, the
situation regarding asymptomatic malaria cases, the endemic of drug-resistance
malaria, etc. As a result, the Project revealed that there are many asymptomatic
infections in the malaria endemic area, that there are many infections of Vivax
malaria, and that malaria infections of aduit males are many. The results of these
surveys and research have already been published in international scientific
journals, and some papers have been submitted to journals for peer reviewing at
the time of the Terminal Evaluation

The Project also conducted an analysis using microsatellite DNA markers on £
Jalciparum populations collected in Sepon District, Savannakhet Provinee in 2010
and 2013 (0 investigate whether there were genetic differences in the protozeal
populations according to the year of collection, but no significant differcnces
were observed. Population genctic analysis using microsatellite DNA markers is
currently underway for malaria protozoa specimens obtained during a malaria
outbreak in Nong District, Savannakher Provinee in 2017. The results of this
analysis will be compiled as a scientific paper and submitted to an international
joumnal by the end of the project period.

On the other hand, molecular phiylogenetic analysis of existing malaria patient
specimens revealed the first case of human infection with Plasmodinm knowlesi
in the Lao PDR, and the results were published in an international academic
journal®.

Furthermore, the Project carried out a population genetic analysis using
chioroquine resistance genes {pfer?) and their adjacent microsateltite DNA as
molecular mackers in P fadeiparum in Greater Subregion including the Lao PDR,
and confirmed chloroquine resistance gene mutations in §7% of the specimens.
The Project also compiled the results as an academic paper and published in an
fnternational journal’®.

<Concerning Schistosomiasis mekongi and Opisthorchiasis viverrini>

L3

Concerning Schistosomiasis mekongi, very fow positive samples were obtained
as of the time of the Terminal Evaluation. Seo [lar, out of 2,983 feces samples
investigaled in the Project. only 23 and 10 samples were found ta be positive by
the microscopic dingnosis and the LAMP-based DNA detection method.
respectively, Therefore, these findings strongly indicate that it is impossible to

i
£

/9/ Iwagami et al., First case of human infection with Plasmodinm knowlest in Laos. PLOS Negl Trop Des, 2018,

12:0006244

10 Jwagami et al., Plort genodypes and related microsatellite DNA polvmorphisms on Plasmodium aleiparum
differed mmong populations in the Greater Mekong Subregion. Parasitel ot 2018,
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implement population genetic analysis of Schistosomiasis melongi.

Concerning Opisthorchiasis viverrini, in consideration of the LAMP-based DNA
detection results, it is suggesied that the prevalence of Opisthorchiasis viverrin
by miicroscopic diagnosis can be overestimated.  As aforementioned, the true
prevalence of G viverriai has not been clarifted yet, the Project has not reached
at the stage of population genetic analysis al this time.

24-1.  To elucidate the
factors of deciding and
expanding epidemics
molecular

cpidemiologically  using
the  obtained  scientific
evidences, and to report
OUICOMES.

o™,

<Concerning malaria>

]

L

As a result of the malaria investigation and rescarch conducted in the Project, it
was found that in particular there are more Plasmodion vivax asymptomalic
carriers than expected. Specifically, among samples that are diagnosed as
negative in conventional microscopic testing and immunochromatography-based
rapid diagnostic lesis (RDT), many samples were diagnosed as positive when
using genetic  diagnostic  lechniques  such as PCR-based method, and
LAMP-based method. The concrete resulis of analysis on asymptomatic carriers
were as follows:

—  On investigating 778 residents of Savannakhet Province from August to
September 2013, the RDT found 17 persons to be positive, whereas, the
PCR-based method found 48 persons to be positive. Also, from this
investigation it was tound that plasmodium-infected individuals tead to be
accumulated in the same families;

~ In May 2015, a5 a result of surveying 719 residents in Attapen Province,
whereas 3 persons and 3 persons were diagnosed as positive in microscopic
examination and RDT, respectively, the number was 47 by the PCR-based
method (4 persons positive for Falciparum malaria, 41 positives for Vivax
malaria and 2 positive for both Falciparam and Vivax). Interestingly, Only
one of these 47 patients had a fever of 37.5°C or higher, and only 31.9%
{1547y had any svmptoms. The remaining 68.1% (32/47) were
asymptotnatic carriers, and 66.0% (31/47) were adult males;

~ In February 2016, as a resull of surveying 694 residenis in Champasak
Province, whereas 30 persons were diagnosed as positive in RDT, the
number was 85 by the PCR-based method (23 persons posilive for
Falciparum malaria, 54 positive for Vivax malaria, and 8§ had mixed
infection). Moreover, as was also true in the above case, all these subjects
were asymptomatic carriers. Also, the majority of carriers were adult males;
and

~  Swmnming up, the following points became clear from the aclivities: 1} The
PCR-based DNA detection method has far higher detection sensitivity than
that in  conventional microscopic  disgnosis a5 well a5 even
immunochromatography-based  RDT;  2)  Approximately  80%  of
Falciparum-infected persons were asymptomatic; 3) Since most of the
infected persons are adult males, it is inferved that risk of infection increases
in cases of behavioral activity where there is a great chance of being bitten
hy malaria mosquitoes (for example, wood cutters whe spend long hours in
forests, ete.); and 4) Morcover, since these are asymptomatic carriers, who it
is inferred contribute to the diffusion of malaria parasites as reservoir
carriers without ever receiving treatment for malaria, they represent a major
obstacle to combatting malaria in the Lao PDR.

These rescarch findings are constantly shared with the Lao MOH. Moreover, the
findings obtained from the 2013 investigation in Sevannakhe! Province'! and
2015 investigation in Attapen Provinee'? were published in iternational journal
in 2006 and 2017, respectively.

<Coneerning Schistosomiasis mekongi and Opisthorchiasis viverrini=

Concerning  Schistosomiasis  mekongi, six (6} habitais of Schistesoma
mekongi-transmitting seails were identified in the investigation implemented in
Khong District, Champasak Provinee in April 2016, and snails tnfected with
Schistosoma mekongi were confirmed in 3 of these. These findings were fed back
to tocal residents during the joint Investigation conducted with the MOH from
Seprember to October 2016, Further, in the field survey at the same area in April
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2017, the ‘.E;i(ljuté identified six (6} Babitats o

the snail, and confirmed the
infected snails in 2 of these.
Coneerning Opistborchiasis viverriai, it has been clarified that raw consumption
of mfected freshwater fish is a determining {actor in imfection. In epidemiclogical
investigations implemented in endemic areas, since an §8% positive ratio has
been revealed by microscope examination even o arcas where pepulation
exlermination is conducted by Praziquaniel once a year, there i room to discuss
the need for examining spreading factors.

For these reasons, i is considered difficult to elucidate the determining as
well as spreading factors of Schistosomiasis mekongt and  Opisthorchiasis
viverrini based on the “molecular epidemiological approach™.

2-4-2, To  conduct
genetie  epidemiological
survey of human
Plasmaodium knowlest
infection which are
emerging in Laos.

The generally-recognized human infectious malaria plasmodia comprises 4 types:
P. falciparien, P. vivax, P. malariae, and P, ovale; bowsver, in recent years in
Southeast Asia, there have been reported cases of human infections, sometimes
leading to fatalities, of P knowdlesi ~ a species that usually only infects long-tailed
macaques. In particular, since there are increasing opportunities for coming into
conitact with 7. kaowlesi dug to deforestation, ecotourism and s0 on in recent
years, therc is a strong need to investigate cases of human infection of £
knowlesi in the Lao PDR.

Utilizing the primer for amplifving the DNA of . drnowlesi designed by the
NCGM in the past, screening by the PCR-based detection method was performed
on 299 samples collected in Savannakhet Province in 2014; however, no positive
samples were detected. Following the Mid-term Review, a total of 2,698 samples
collected from health facilities in five southern provinces from 2015 to 2016 were
screened by PCR-based DNA detection method, and one sample from Attapen
Province was found to be positive for P. knowlesi. As a result of identifying the
DNA base sequence of two gene regions and carrying out the molecular
phylogenetic analysis in order for the concrete diagnosis, it was confirmed that P,
Jonowlesi DNA was delected {rom the sample definitely. This is the first case of
human infection with P. kaowlesi in the Lao PDR. This result was reported to
PLOS Negtected Tropical Diseases in 2018 as aforementioned. As a resull of the
rapid diagnostic test, this case was diagnosed as positive for Vivax malaria, 2
knowlesi is genetically similar to P vivax, and it is known that not only the results
of rapid diagnostic tests but also PCR may be mistakenly diagnosed as Vivax
malaria. Therefore, it is probable that among the cases diagnosed in the Lao PDR
with Vivax malaria, there are actually mixed cases of P knowlesi infection,

Apart from the Project, a previous malaria investigation implemented by Japanese
researchers in Sovarnakhet Province has demonstrated a possibility of the human
infection of P. knowlesi. As mentioned above, the Project also identified a case of
human infection with 2 knowlesi and indicated a risk of human infection with 7.
knowlesi in the Lao PDR. Muman infections with P. tnowlesi can be severe, and
many deaths have been reported in Malavsia, Combination therapy with
chlorequine or artemisinin has been still effective and drug resistance has not
been reported as of now. Having said that, because £. knowlesi grow faster in
erythrocytes (one cycie in 24 hours) than other human plasmodium, this rescarch
results of the Project warns that even if the diagnosis was Vivax malaria fn a
rapid diagnostic test, it is necessary to carry oul the treatment with appropriate
antimalarial drugs without fail.

2-4-3. To  apply
Duojindo's kit for analyzing
GoPD deficiency  in
endemic population.

Y

8

As was indicated in the Activity 2-1, the number of persons lnfected with Vivax
malaria is increasing in the Lao PDR in recent years, Vivax malaria includes
hypnozoites that lic dormant inside human fiver cells and cannot be eradicated by
ordinary antimalarial drugs. Stnce infected persons continue to relapse uatil the
hypaozoltes are eradicated, it is necessary to administer Primaguine, which is
deemed effective for addressing hypnozeites. However, since there is a danger of
an adverse event” {acute hemolytic anemia) being trigeered when administering
Primagquine to persons with GoPD deficiency, it is desirable to conduct a G6PD
enzyme  activity  examination  before  Primaguin administation,  Since
epidemiclogical information with regard o GOPE deficiency has been lmited in
the Lao PDR curentdy, the Project imends to cl such epidemiotpgical
information and present data that will become the basis for creating guidelines of

a leeatment for cradicating Vivax malaria

The Project also published a review aricle on GEPD deficiency in the Greater
f ! s

13

Assuming the normal GOPD blood enzyme setivity 10 be 100%, GAPD deficieney is define

as 609 or lower
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Mekong Region o 2017 in an internatiopal journal. This review article
Investigates and summarizes whal G6PD deficiency symploms were previously
reported i1 the region. As a resull, not only hemolvlic anemia due 10 the orad
administration of primaguine but alse that due to the ingestion of beans, infection
by typhoid, nconatal jaundice, or thalassemia were reported 1o be affected, and it
became clear that the fest for GO6PD deficiency is an also important test for
various factors besides the drug treatinent of Vivax malaria.

In February 2016, a GOPD deficiency fnvestigation targeting 090 residents was
performed in endemic areas of malaria in Champasak Province. As a result, it was
found that 62 persons (9%) had G6PD deficiency, and these 62 persons had
enzyme activity in the range of 20-60%. According to the WHCO definition, this is
classified as “moderate defieiency”. Concerning the samples that were found 0
have GOPD deficiency, analysis of G6PD genetic mutation, which impacts the
degree of scverity, was also implemented. An important finding from this analysis
has been that Viangchan mutation V871M, which is categorized as Class il
(second highest) in the WHO categories of severily, was observed in 25 out of the
62 sampies diagnosed as having G6PD deficiency.

Similar investigations were performed by the Project in Savannakher Provinee in
November 2016 and October 2017 as well as Ponsari Province, the northern part
of the Lao PDR, in February 2017, The summary of these surveys is described
below.

Blood samples from 2,043 inhabitants were tested using Dojindo’s rapid test

kits, of which 136 had less than 60% G6PD enzyme activity (regarded as G6PD
deficiency). As a result of the GOPD genetic analysis of these 136 specimens, the
Viangchan-type mutation was obscrved in 90 samples, the Canfon-type mutation
was observed in 3 samples, and the Mahidoi-type mutation was observed in 2
samples. Given the proportion with the mutation in the GOPD genc was observed
by prefecture, it was 6.1% in Champasak Province, 5.5% in Savamakhet
Province, and 0.5% in Poncealy Province. It became clear that the frequency of
GOPD deficiency by the region was dependent on the difference of the ethnicity
of the inhabits. For example, all Mangchan-type mutation were identified in
Savannalhet and Champasak provinees, 44% of which were the Lao tribe. On the
other hand, the Canton-type mutation was only observed from the Lao Katang
and Mangkong tribes of Savarnakhet Province, and the Mahidol-type mutation
was only observed from the Akha tribe of Phongsaly Province. As its name
implies, the Fiangchan-type mutation is the first G6PD mutation reported in
Vientiane and appears to be a common mutation in the Lao tribe, the majority of
the Lao PDR. In the meantime, the Lao tribe was little in Ponsar Provinee i the
north, and it became clear that frequency and tendency of the G6PD gene
mutaiion differed from the region in which the Lao tribe was abounding. For
these findings, the Project is preparing a manuscript of an academiic article at the
time of the Terminal Evaluation and is anticipated to be submitied to an
international journal witin the year of 2018.
Currently, the oral primaquine as a radical treatmenl for Vivax malaia is
described in the Malaria Treatment Guidetines in the Lao PDR. Itis also clarified
that it is necessary to investigate the G6PD enzyme aclivity using the rapid test
kit of G6PD before the primaguine prescription.  However, operational
improvements are needed, because of the fact that the results of the rapid
diagnostic test kit for GEPD may not be clearly appeared sometimes (problems
with the rapid diagnostic test kit for G6PD) and the inability to perform the GEPD
test and primaquine prescription at tocal health center level. Because many
patients with malaria visit their ncarest health centers and often do not visit
distant district or provincial hospitals, some patients relapse without definitive
treatment for Vivax malaria. The number of relapsed cases has not been counted
on the health information system, so the actual situation is unknown.

' Qutpuit 3

Mechanism of emergence and expansion of the drug resistant malaria is anabyzed.

Activities

Performances

[
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3-1. To v stant malaria>

mutation of ®  As a result of investigating mutations and arrangement of the gene (pfee)
chloroquine resistant gene responsible for chloroquine resistance in the NCGM, genctic mutation on the
{pfer). the  artemisinin plert pene was observed in 26 out of 33 (79%) of malaria plasmodia collected in
rosistant. gone (K1 F) and Servannerkbét Provinee in 2010, In contrast, the said mutation was observed in 17
amino acids and  their oul of 48 {35%) of malaris plasmodia collected in Savannakhiét Province in 2013,
adjpcent  microsatelfite Since chloroguine resistant Falciparum malaria is common in the Mckong area,
markers Nanking the gene. the use of chloroquine for the treatment of Falciparum malarfa is prohibited in the

lao PDR. There were signs that, due to the decling in chiproquine sclection
pressure, it is possible that chiorequine-sensitive (wild type) Falciparum malaria
plasmodia had increascd, however, there are still not enough samples to draw any
definife conclusions. It is supposed to widen the investigation area and increase
the number of samples thereafier; however, since the Project had sifted the effort
10 ivestigate the rescarch on atemisinin resistance, the analyses on the
chioroquine sensitivity of Faleiparum malaria has not progressed as of the time of
the Terminal Evaluation.

& Concesning heferozygosity (genetic diversity) of the microsatellite markers
{lanking ihe chloroquine resistant gene of pr, the plasmodium populations that
were collected in Sgvanngkhét Provinee in 2010 aad 2013 were analyzed
according to resistant types and sensitive types in the NCGM. As a result, it was
found that the resistant plasmodium populations tended to have less genetic
diversity than that of the sensitive plasmodium populations. Moreover, no
changes were observed in genetic diversity between 2010 and 2013 in both the
resistant and sensitive plasmodinm populations. When the genetic diversity of the
species is impaired, this reduces adaptability to environmentai changes and
increases the risk of extinction of the species. In other words, the above results
suggest that in return for acquiring chloroquine resistance, the resistant
plasinodium population has genetically beeome more vuinerable with respect to
environmental changes. Moreover, through monitoring the genetic diversity of
such resistant as well as sensitive plasmodiam populations, it is considered that
the monitoring resuits can be used to measure the effects of malaria
countermeasures overall. The Project has published an article using a part of
abovementioned research findings in an fternational journal in 208"

<Concerning arlemisinin-resistant malarke>

& As a resuli of investigating mutatjons and arrangement of the K/3 gene
responsible for artemisinin resistance in the NCGM, no genetic mutation was
observed in the 33 Falciparum malaria plasmodia that were collecled in
Savannakhét Provinee in 2010. However, mutation’™ was observed in 3 out of the
47 (6%)"° malaria plasmodia collected in Savannakhét Provinee in 2013 These
results were presented in the New England Journal of Medicine 7 as
achievements of the joint research of the Institut Pasteur International Netwaork.

@  DNA analysis of 2,409 malaria patient blood samples collected at health facilities
in five southern provinces from October 2015 to April 2016 was carried out in
NCGM, and P falciparum was observed in 1,151 samples. Mutations in the
artemnisinin resistance-responsible gene (K13} were examined, and 56% of which
were Tound Lo be resistant mutations. And, it becarme clear for the first time that
the frequency of the mutation was the highest in the southernmost part and lowers
as it rose northward, when the proportion of the mutation on K13 was analyzed
by the region. The frequency of mutation was 73% in Champasak Prefecture,
69% in Aitapen Prefecture, 58% i Sarawan Prefecture, 39% in Sekon Provinece,
and 28% in Sovanaket Prefecture. Next, by district, Tapanion District,
Savannaket Province had the highest rate of 97%, foliowed by Fape District
Sarawan Province, which was the second highest rate of 91%. These two distiicts

differed among populations in the Greater Mekong Subregion. [
B one {1y out of 3 artemisinin-resistant sample demonstrated the substitution of leucine with methionine on the
488" caden of the K13 gene (L488M), whereas ther 2 demonstrated the gluamine synonymous substitution coded
by CAA or CAG,

H One (1) out of 3 artemisinin-resistant sample demonstrated the substitution of feucine with methionine on the
488" cad the K13 gene (L4B8M . whereas other 2 demonstyated the glidamine synonymou coded
by CA& or CAG,

E ndnard D, e al for the K13 Artemisinin Resistance Multicenter Assessment (IKARM A Consortium
Woricheide Map of Plasmeodium falciparun K13-Propeifer Poliorphisms. N Engl § Med 2006:374:2
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were adjacent and represented arcas where timber felling was actively done

during the study period. A review of the project's research results and previous
field studies revealed thal forest activities, such as timber fetling, are regarded as
a risk factor for malaria infection in the Mekong region, The risk of malaria
infection in the village is decreasing because drug infilttalion mosquite nels are
distributed frec of charge with the assistance from Global Fund for fight againat
AIDS, Tuberculosis and Malaria in villages in malaria-endemic areas, whereas
the persons working in the forest stays for & certain period of time {sometimes
stay there overnight} without mosquito-prevention countermeasures such as
mosquile nets, suggesting a high frequency of contact with malaria-carrying
mosquitoes. The correlation between the active areas of timber felling and the
high frequency of drug-resistant malaria may be influenced by the high rate of
mataria infection and the use of inappropriate medications. It is presumed that the
inappropriate drug can be explained as the administration of artemisinin alone,
poor quality copy medicines and so on.

In addition, 4 types of mutations on the K73 gene (C380Y, P5741L, R339T and
Y493H) were observed in the above-mentioned surveys, with C380Y being the
maost frequent. This is the same mutation identified from P, faleiparunt in western
Cambodia, where arlemisinin resistance was first reported in the world.

In addition, the collection of bloed samples from malaria-suspected cases was
also initiated at health facilities in Porveady, the northernmost province of the
[.ao PDR from November 2017. DNA analyses of 98 samples collected in
November and December 2017 revealed that 3 samples of P jfaleiparum, 3
samples of P malarice, and 2 samples of P vivax were observed, and the
remaining 90 samples were negative for malaria. The A/3 gene analysis of P.
falciparum revealed that all three specimens were C380Y.

32, To analyze the
reported maltidrug
resistant  gene  mulations,
and to clucidate the
specific distribution of the
mutation in the Lao PDR.

Based on the results of the Activity 3-1, the Project hypothesized that the K73
gene mutation (580 from Cambadia is spreading in the Lao PDR. Accordingly,
the Project conducted an analysis of two gene regions (P{ K13_151 and Pf
K13_159) near the K73 gene to elucidate the geographic origin of this gene
mutation. The analysis results suggested that artemisinin-resistant protozea from
Cambodia spread gradually from southernto northern parts of the Lao PDR as
humans moved, reaching the northernmost Ponsari Province by the end of 2017,

These resuits suggest a risk that artemisinin-resistant malaria may spread from
Poncealy province of the Lao POR to Junnen Province of China, Currently, the
construction of railroads connecting Vientiane with Kunming of Yunnan Provinee,
China has begun, and many Chinese workers are engaged in this construction in
northern area of the Lao PDR. To prevent the spread of artemisinin-resistant
malaria to Yunnan Province through Chinese workers, IPL visited the Yunnan
Institute of Parasitic Discases in Pouar City of Yunnan Province in March 2018,
and held the first countermeasure mecting. The meeting was sponsored by the
Institut Pasteur Shanghal and the Chinese Academy of Sciences jointly.

It will be necessary to continue doing more detailed analyses in order 1o elucidate
the endemicity and distribution of multidrug resistant gene mutations hereafter.
From the results of the Activity 3-1 and the Activity 3-2, it is strongly
demonstrated that there is a need to implement active surveitlance on multidrug
resistant genes in the Lao PDR. NCGM is planning to support the IPL
parasitology lab conlinucusty even following the end of the Project. Though it is
neeessary 10 examine the seale of active surveillance of drug resistance gene
mutation by the budget which can secure, sample collection will be carried out
only in health facilities where the malaria patient is more abounding hereafer. In
addition, it takes into consideration not only the investigation of the gene
mutation but also the evaluation of the treatment outcomes by following-up after
the treatment.

)

3-3. To  search  the
genctic  marker and o
elucidate ils function for
clarifying the mechanism
of artemisinin resistance.

tn the Project, the novel marker gene for the mechanism clucidation of the
artemisinin resistance was not searched, and the analysis of the diffusion mode in
the Lao PDR was carried oul by investigating the gene polyvimorphisms of the K73
gene and its neighboring genes as molecular markers.

The reason of not searching for novel marker genes in the Project was attributed
fiat the &73 rceognized and widely used as an artemisinin
ne marker g iv. ad more detailed examination of the K73 gene
and its ne i an searching for other nesy genetic markers appeared
10 he afl ¢ the epidemic spread of artemisinin resistance. And. it
was considersd that it swas nol appropriate to carry out the scarch of the new drug




resistance gene in the Project since large-scale and long-term basic r
as whole genome anatysis of the field samples and drug sensitivity test using the
culture system of £ faleiparwn is required.

carch such

Output 4

Based on the surveiilance system using the devetoped diagnostic methods on malaria, Schistosomiasis mekongi and
Opisthorchiasis viverring, cducation for people is strengthened and endemicity is monitored together with the tocal
goverpment.

Activities T T il et B Performanices

4-1. T‘)’ apply the | <concerning malariz>
.deve[nped ,[CR mcﬂ‘xm-is & In the Project, “Loopamp™ MALARIA Pan/'P{ Detection Kit® (including DNA
and LAMP methods in Lo S - - A 1174 ] £
Activity t to the field extraction kit and detection instruments) developed by EIKEN CHEMICAL CO,
LT e, LTD. has been used as the LAMP method for detecting malaria DNA, and has
stations to be compared . s e \
with \he existing been c:{)ni.zrmcd to have far higher sensitivity than that of the conventional
microscopic diagnosis. TICoscopic methed as well as imimunochrematography-based DNA detection
= test kit

@  in August 2016, the JICA long-term experts (NCGM researchers) stationed in the
IPL conducted training (theory and practice) on malaria diagnosis by the LAMP
method for 4 staff members of the IPL Parasitology Laboratory. After thay, the
LAMP-based DNA detection method for malaria diagnosis was introduced to the
CMPE of the MOH. First, 2 days of training (theory and practice) were conducted
at 1PL for 3 CMPE laboratory stafl members, then equipment was instailed In the
CMPE and practical training was resumed on the third day.

&  Following introduction of the LAMP-based DNA detection method for malaria
diagnosis to the CMPE, the method was introduced to the SMPE of the PHOs in
Luang Prabang Province, Savannakhét Province and Champasak Province
between August and September 2016, Introductory training was conducied for 2
days in cach case: the training was attended by 3 staff members in Luang
Prabang, 5 members in Savannakhét Province, and 3 members in Champasak
Province. Al the timc of the training in Luang Prabang and Champasak Provinee,
on conducting DNA detection by the newly introduced LAMP-based method on
samples from malaria-suspected patients that had previously been found to be
negative using the conventional microscopic testing and RIDT, the samples from
both provinces were found to be positive only in the LAMP-based method.
[ntroduction of LAMP methods for malaria gene detection is intended o support
countermeasures against madaria in the Lao PDR and to accumulate data ks obtain
the Pregualification from WHO. The Project aims to offictally introduce the
LAMP-based malaria gene detection method into the Lao PDR, but the MOH has
argued that it is not possibic to intreduce a WHG-unapproved method for malaria
diagnasis. With the cooperation of Eiken Chemical Co., Lid., five additionat
LAMP detection devices are planned to be introduced into medical facilities in
the endemic arcas of the Lao POR by the end of the project period. Even after the
project is completed, the number of clinical cases of malaria diagnosis by LAMP
method will be accumulated at the initiative of the NCGM and the IPL.

& In September 2016, the Project Chief Advisor (JICA expert/ Department Director
of the NCGM) conducted confirmation and follow-up of implementation
conditions together with the staff of the IPL Parasitology Laboratory at the SMPE
of the Luang Prabang PHQO.

In lanuary 2017, the staff of Eiken Chemical Co., Ltd,, the Chiel Advisor of the
Project (ICA Expert). JICA long-term expert, the Project Manager of the Project
(the director of the IPL), and staff of the Parasitology Laberatory of the IPL
visited the SMPR of the Luang Prabang PHO to confirn the operation status and
conduct troubleshooting. The main troubles and response situations experienced
so far ave as described in the Activity |—4. Another issue was the opinion that the
SOP written in Lao language for 9 pages were (o0 long o be read by loval staffl
tocal staff requested only points to be assembied on a single page. but the Project
found that it is not possible to omit some contents of the SOP to properly perform
DINA detection by LAMP method. Although this is due w the fact that Lac
language itself is diffieult w read and write, it is applicable to all activities
.[-’

is beheved that the local laboratory personnel such as the staff
he trained in decoding Lao language.
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T Mareh 2017 the

T ol Liken Chemical Co., Lid, and the 1PL parssiology
laboratory visited SMPEs of Savannathet and Champasak PHOs to confim the
operational status and perform  troubleshooting. Troubleshooting  activities,
likewise that was done in Luang Prabang were performed as well,

In February 2018, the JICA long-term expert and the staff of the Lao TPHI
visited the SMPE of Savannakfier PHO to conflrm the operational status and
perform toubleshooting. However, the SMPE has re-experienced the degradation
of LAMP reagents by moisture ay deseribed in the Activity 1-4, resulting in
recurrent troubles with all positive results, including negative controls. For this
reason, the SMPE has not been performing the LAMP-based malaria DNA
detection since January 2018, The Project checked the status of use by telephone
as needed; nonetheless, afthough the Project was aware of this problem, any
countermeasure was taken for it and it has not been resolved as of the time of the
Terminal Evaluation due to various reasons such as temporal stagnation of LAMP
reagents supply (expiry).

Moreover, since the PCR-based plasmodium DNA detection method for malaria
diagnosis, which was cstablished in the Activity 1.4, requires dedicated
measuring instruments, primer and other reagents, i is only ulilized for rescarch
inn the Project; however, [t is unrealistic 1o consider its introduction to provinelal
SMPEs at this time.

<Concerning Schistosomiasis mekongi and Opisthorchiasis viverrini >

@

As was indicated in Activity 1-4, the Project developed a LAMP-based DNA
detection method for diagnosing Schistosomiasis mekongi, which demonstrated
approximately 8 times higher sensitivity than that of conventional microscopic
testing, and this has already been used in the project research, The prevalence of
Schistosomiasis mekongi in the Lao PDR has only been found in Champasak
Province. The LAMP-based DNA detection method for diagnosing malaria has
been introduced to this province, and it is technically possible to introduce the
detection method for diagnosing Schistosomiasis mekongi as well, The Project,
nevertheless, decided not to introduce it to the SMPE of Champasak Province as
well as the DHO of Khong District in consideration of its surroundings and
situation eventually. Specifically, the LAMP reagents for diagnosing malaria arc
lyophilized and can be stored at room femperature. However, LAMP reagents for
diagnosing  Schistosomiasis mekongl require cryopreservation and reagent
preparation that requires sensitive pipeiting by lab staff. Given the infrastructure
such as cold chains and freczers (including uninterruptible eguipmesnt) and
technical capabitities of laboratory staff in the SPME of Champasak PHO and the
Khong DHO, the Project conciuded that the introduction of LAMP methods for
diagnosing schistosomiasis in these facilities is not feasible as of the time of the
Terminal Evaluation,

On the other hand, it was not possible to compare sensitivity and specificity of the
LAMP-based DNA detection method for diagnosing Opisthorchiasis viverrini
with the conventional microscopic testing method because the results from
microscopic method are suspected to be unrelfable. Therefore, development
work including primer design, examination of the LAMP reaction conditions and
condition improvement of DNA extraction from fecal samples have been
continued following the time of the Mid-term Review. Moreover, the Project the
Project tested the metacercaria, extracted from the fish muscle and subject it to
the LAMP-based DNA detection, resglicd that H. taichud, which is too similar to
distinguish from O. viverrini microscopically, was infected more frequently than
O. viverrini, For this reason, it is strongly suggested that the test results from the
LAMP-bascd DNA detection method (s more likely o resent true status than that
from microscopic examination by the Kato-Kats method.

Incidentally, development of the PCR-based DNA detection methods for
diagnosing Schistosomiasis  mckongi and  Opisthorchiasis  viverrini and
introduction to the SMPEs of PHOs is not being conducted in the Project for the
same reasons as described above concerning the PCR-based Plasmodium DNA
detection method for malaria dingnosis,

42, Te  advise
appropriate action  and
treatment based on  the
above dingnostic methods.
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Hmvcvc'r, it is obvious that this method has far 'h'irgh'cr sengigivity than that of the

abovementioned conventional methods, a fact that is recognized by related
agencics such as the MOH and WHO Laos office. Actually, when introducing the
LAMP-based DNA delection method to the SMPEs of PHOs, the reciprent
agencies were selected upon holding discussions with the Lap MOM and WHO
l.aos office. As a resuft, the method was introduced not only to malaria-cndemic
areas in the center (Savannakhét Province) and south (Champasak Provinee) but
also, from the viewpoint of covering the entire country, the north of the country
{Luang Prabang province) where there have boen few reported cases. in addition,
it has also been introduced to the CMPE, which is the implementing agency for
parasilic investigation and countermeasures of the MO,

Following the Mid-term Review oo, samples have conlinuously been gathered
for the evaluation of the clinical performance of the LAMP-based malaria DNA
detaction method. The Project has been continuing measures to acquire the
prequalification of the said methed by WHO. However, the Project has not
gathered the expected number of testing cases; in particular, 24 cases in Liang
Pradang province (all negative), 88 cases in Savamnakhér Province (2 Vivax
malaria and the rest 86 negative) and 2 cases in Champasak Province (all
negaiive) as of September 2018, In case that provincial hospitals, district
hospitals and/or health centers found the neeessity to test the samples with more
specific and sensitive method, e, negative for both microscopic diagnesis and
RDT bui with malaria-like symptom, they are supposed to send those samples to
the SMPE of PHOs for LAMP-based DNA detection for malaria diagnosis;
however, it is unclear how much samples are actually sent to the SMPE.
Moreover, since these SPME are located far from the villages with high malaria
incidence, the small number samples were brought to the SMPE; this can also be
considered to be a major factor in which genetic testing by the LAMP method
was not carried out to the expected extent. From now onwards, five more LAMP
detection devices are planned be distributed in district hospitals with more
patients in cooperation with Eiken Chemical Co., Ltd. NCGM and PLs are also
supposed to continue to work together to accumulate test cases even after the
compietion of the Project.

On the other hand, as was indicated in the Activity 3-1 and the Activity 3-2, the
spatio-temporal situation regarding the endemic of malariz plasmodia and the
mutation of resistance-responsible genes in the Lao PDR is being elucidated. The
research {indings and outcomes obtained up to the time of the Terminal
Evaluation suggested that the necessity -of continuous implementation of active
surveillance in order (0 monitor the situation of asymptomatic carriers {reservoir)
of malaria plasmodia, on top of further political efforls for the containment,
effective treatment methods, ele.,

The "Malaria Eradication Surveillance Grideline” issued by the CMPE of the
{3CHC, the Ministry of Health in November 2017 states that the surveillance in
provinees with low numbers of malaria patients and shifting from usual malaria
control to the elimination phase, rather than the collection of routine malaria
patient information, “to detects Plasmodium infections using reliable microscopic
examination, ropid diagnostic tests, or molecudar diagnostic techniques”. That is
to say, the result of the technical cooperation by the Project was reflected in the
malaria countermeasures carried out by the Lao goverament, owing to the efforts
that the Project has establishing relizble molecular dingnosis metheds for mialaria
at the IPL and continued providing assistances to the organizations engaged in the
malaria control such as the MON and WHO through the testing services using
these methods, information sharing, technical advice, etc.

<Concerning Schistosominsis mekongi >

&

Concerning  Schistosomiasis mckongi, the number of infected persons has
recently been greatly reduced owing to the once-a-year implementation of mass
extermination by prazigiantel.

On using the above detection method to investigate the DNA of 5. mekong/ from
the N. gperte sampled from Khong District, Champasak Province, it was
estimated that the S mekongi infection rate in the 3,115 snails sampled In the
April 2016 investization was at teast 0.3%. The S mekong! Infecton rate of A
aperta thal was Tound o this mvestigntion was reported at the Lao Nadonal
Health Ressarch Forum held in Ocleber 2016, [t was also estimated that the
prevalence of | a mekosgi intection in 3300 snalls collected in the
Aprit 2017 survey was ag i 0.08% and that of 3000 snails colfected in the
April 2018 survey was §.03% The prevalence has greatly been reduced |

SN



from the Apri 5 oresulls (0.26%) nevertheless, it was inferred that the
prevalence of intermediate host snails in endemic arcas may have decreased due
to the reduction of the prevalence of i humans by countermeasures implemented
by the MOH and other factors. Analyses using geographical data from satelutes
conducted by the Japan Acrospace Exploration Ageney (JAXA) suggest that in
2016, the Mekong River was at a higher water level during the dry season, and
that the infection rates in snails might be correlated with water levels. At present,
the Project is carrving out delailed statistical analysis in coilaboration with
JAXA, and the results of these analyses will be reported as academic papers by
the end of the project period. Some of these research results will also be reported
at the Lao National Health Research Forumn, which was held in October 2018,

<Concerning Opisthorchiasis viverring >

®  On ihe other hand, concerning Opisthorchiasis viverrini, due to the background of
a raw fish-eating culture, tere is a report of infection rates, on the basis of the
Kato-Katz method of microscopic test, as high as 88% in Nhommalath District,
Khammouan Province.  Meanwhile, a survey for the infection mte of
Cpisthorchiasis viverrini in Mounlopamok District of Champasak Province
demonstrated the different results as 77% by the Kato-Ratz method and 47% by
the LAMP method, It is difficult to compare the results directly because the stady
subjects are different in Kamman and Champosak Provinces, but the true
prevalence of O, viverrini infection in Kamuan Provinee is supposed to be lower
than 88% at least. It can be inferred that the LAMP wethod developed by the
Project has a certain sensitivity and specilicity for the detection of O. viverring
DNA. However, due to the lack of comparators capable of presenting accurate
results, the results of genetic testing by LAMP method cannot determine true
infection rates. However, the prevaience of O viverrind infection remains high,
although the prevalence is estimated to be at least less than that of conventional
microscopic examination. Therefore, not only mass deworming by praziquantel
but also socio-scientific approaches to the culture and lifestyle of eating habit of
raw fish (positive deviance, etc.), from a fong-term perspective are desirable to be
investigated as scientific researches.

®  Accordingly, concerning these two parasitic discases, it is thought that mainly the
socio-medial approach described in Activity 4-3 below will be adopted while
supplementing this with the scientific research approach using the methods
developed in the Project.

4-3. To consiler social | [p all the field surveys conducted in the Project until now, information provision

approach  for  disease and advice for preventing infections have been given to the participating residents
prevention, and to 51'25951 via the survey explanations and when obiaining their consent {informed consent)
health  education  for for previding samples.

people. -

Current stalus concerning the social-scientific approach to persons with the
project target diseases is described below.

<Concerning malaria>

&  Concerning prevention of malaria. long-lasting insecticide-treated nets (LLINs)
have already been distributed to almost all households in endemic areas under
assistance by the Global Fund for AIDS, Tuberculosis and Malaria (GFATM).
However, the abservation of the actual use of the LLINs in the community shows
the improper use (e.g.. a hole in the net or @ lack of use in some family members)
t0 a cerfain extent. Therefore, it 15 tisky to evaluate malaria countermeasure
solely by the distribution rate of the LLINs.
However, in the Project ficld survey {active surveillance) of May 2013,
asymplomatic carriers were found in 11% of tested persons and there were found
to be significantly more carviers among males than females (p<0.05). On
investigating samples (vom febrile paticnts ar health facilities in October that year,
there was confirmed 1o be a significantly higher ratio ol malaria-positive cases
among males in the 15~39 age group (p<0.03), and the trend of infection was
higher among persons engaged in forestry and agriculure who spend fong hours
outdoors in forests. ete. In addition o “aduwdt mole”, the multivariate analvsis
using data from 3 southern provinces identified ather risk factors for malaria
infection as having had three or more previous malavia infectivn. farmers and
military personnel. The Govermment of the Lao PDR has s oai of the
climination of malaria by 2030, but 1o achicve this L o be effestive
fo implement targeted countermeasures in popul risk of
infeetion.




1 that many faborers engaged in for L ete. in the L
grealer opportunities lo get infected; however, since it is also likely that such
forest laborers include (unlawful) foreign workers who are not registered, the
malaria infection rate among those workers is not clear.

With a joint effort of the Lao MOH, WHO and other related agencies, a novel
approach fo preventing infection among forest workers bas commenced by setling
up simple malaria lesting facilities called “malarie posis™ in forest areas. In
paraliel with this, under the initiative of the UR, the Project examined the
effectiveness of snowball sampling as a means of gaining access to unregistered
forest workers, The results showed thal family members of malaria patients and
their fricnds or neighbors were more likely to be infected with malaria. This
indicates that someone in ibe same cnvironment is at higher risk of acquiring
malaria than someone else in the same environment. Based on this result, once a
reafaria patient is discoverad, active testing of the patient's family members and
friends will allow morg effective detection and treatment of malaria patients
including asymptomatic carriers. The Project presented this result at the Lao
Natiopal Health Research Forum held in 2017.

<Concerning Schistosomiasis mekongi >

@

[n the Schistosomiasis mekongl survey implemented in Khong Distriot,
Champasack Province in April 2016, it was observed that the locations where S
mekongi-infected snafts were collected tend to be close to the houses of residents
from whom S, mekorngi DNA was detected by the LAMP-based method. In
Champasack, infection rates have been largely reduced owing 1o the
implementation of mass extermination once a vear; however, the lifecycle of' S.
mekongi 15 sustained when infected persons conduct bathing, washing and toilet
activitics around rivers close to their homes, and findings suggest that community
residents can be re-infected in some cases after the once-a-year implementation of
mass extermination by praziquarntel.

Pollowing the Mid-term Review, The Project conducted surveys of the
distribution of Schistosoma mekongi-infected shedifish in 2017 and 2018. These
survey results were analyzed in combinalion with geographical data from
satellites held by JAX A and that available free of charge to create a more accurate
risk map. It is planned that the data wiil be shared with Champasak PHO and
Khor IO in the month ahead, and that the places where it is safe {o use water
will be presented to the inhabitants.

<Concerning Opisthorchiasis viverrini >

@

[n the survey of Opisthorchiasis viverrind conducted in Khammouas Provinee in
August 2015, 605 out of 687 tested community residents (88.1%}) were found to
be pesitive in microscopic diagnosis on the basis of the Kato-Katz method. The
results of a survey in Champasak Province using the LAMP-based Q. viverrini
DNA detection method, developed by the Project, revealed that a certain number
of other trematode infections, such as H. faichnd, which are similar in morphology
to O, viverrini, were incorrectly diagnosed as Opisthorchiasis viverrinl. Having
said that, once-a-year implementation of mass extermination by praziguantel has
been carried out in this districl tos; however, it was clearly shown thal many
residents become re-infected with fish-bome flukes due to the local diet habit of
eating raw fish.

On the other hand, in the survey implemented under the initiative of the UT in
September 2015 that year. it was anticipated that cutling boards tend to be more
hygicnically managed after cutting fish in the houscholds of non-infected persons
compared to those in the houscholds of infecled persons. This suggests the
possibility of a “positive deviance” lor the prevention of infection.

However, using the LAMP-hased detection method, an attempt was made to
deteet the DNA of Q. viverrial from the (. viverrini-tike metacercaria {encysted
larva) sampled from the scafes of the transmitting fish purchased at a local market
in Nhommalath Ulstrict, Kkammouan Province, where Opisthorchiasis viverind
is endemic, in June 2016; however, the results were atl negative. Similarly. an
attempt was made o detect the DNA of O. viverrini from materials attached to
cutting boards wsed in the kitchens of 62 houscholds in the same area. and the

resulis were a ative,
After the timg ! Mid-rermy Review, the Project had developed the
LAMP-based I ction method for M taiohd, which is observed very
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L ocarried out the collection of melacercaria from other
wansmitting  snails and  fish  (especially  the muscle) and  performed  the
identification species of them by detecting O, viverréni DNA or [ toichul DNA
using LAMP-based derection methods. As the results, not only the metacercaria
of O. viverrini but also thal of H. taichui were detected in the muscles of the
fishes. Given that the metacercaria of (. viverring are limited to infect with the
fish seales, the improvement of sanitation of cutting boards andfor changing the
cooking methods can be a solution for the reduction of the risk of infection;
however, il is revealed that the (O viverrini and other frematoda mainly infect in
muscles, not in scafes.

At the time of the Mid-term Review, consideration is given to conducting tests to
prove the existence of O. viverrini on cutling boards, as well as implementing
intervention from the viewpoint of “positive deviance” geared to sustaining
conditions of non-infection following mass extermination by praziquantel;
nevertheless, as aforementioned, the Project could not conelude that un-washed
cutting boards was a transmitting route of O. viverrini. For this reason, the Project
did not carry out any intervention activily based on the “positive deviance” as of
the time of the Terminal Evaluation. Nevertheless, the lack of detection of O.
viverrini DNA from cutting beards do not denles completely that houschold
hygiene, represented by the statuses of tlic boards, is a positive devimnce of
maintaining non-infection status following the deworming. Therefore, the
research group of the University of Tokyo intends to continue the study by
expanding the scope of the study from individual bouscholds in endemie areas to
the village fevel even following the end of the project period.

Output 5

Capacity of researcliers and adiministrative officers for the control of malaria and other parasitic diseases is

strengthened.

Activities

s ciPerformances v C

5

guidance and collaborate
with the researchers in the
IPL  according to  the
coHaborative research
plan.

-1 To  provide

In accordance with the collaborative research plan, the JICA long-term experts
and HCA short-term experts conduct guidance for staft of the IPL Parasitology
Laboratory {one scientist who also has the post of the NIOPH, 2 junior scientists
and 2 technictans) through working together for the project activities under the
Qutput 1 to 4.
By the time of the Mid-term Review, activities primarily consisted of constraction
of the rescarch implementation sctup and basic experiments and analyses of a
massive collection of samples; however, in 2016, two (2) IPL staff members
presented the results of their research findings and outcomes at the National
Reseatch Forum under guidance by the JICA experts. In 2017, two (2) IPL staff
and two (2) Laolian graduate students studying at the Graduate School of the UR
preseated their research findings and outcomes at the National Health Research
Forum under the guidance of fapancse researchers, In addition, a Laotian
researcher (Lao TPHI staff) who had been studying at the master's course at the
Graduate School of the UR compiled the results of malaria research conducted in
Lac PDR as a research article and published it in an international journal
(Tropical Medicine and Health). Meanwhile, [PL staff are working on drafling a
research article on the research of Schistosomiasis mekongi, which is supposed to
be submitted to an international journal by the end of the project period.
Following the Mid-term Review, the HCA experts {researchers) is intended te
increase opportunities for scientific discussion with a view to building the
capacity of the staffy as “sefentisis™ concerning research planning and
interpretation of results. Further, training for preparing abstract as well as
presentation slides in English and presentation practice have been actively
implemented under the guidance of the HCA experts.
From lapan wo, postgraduate students have participated in the Project as research
members', and they have participated in the field survevs and joint research at
PL together with the voung Lao . . This has been mutually stimolating

18 {n the JICA technical cooperation project framework. Japanese students cannoi acquire the 3
however, Japanese postaraduate students on short-term disparch are conducting activives in Laes based on bud
provided by the IST or the AMED.

P e
Q1 SNDRY

[aN]
-




52, To  invite  Lao
researchers to NCGM, and
to conduct collaborative
researches.

for both side

So far, five {5} Laotian scientists have been nviled to the NCGM to take part in

joint rescarch. Specifically, one (1) 1PL Lao technician from December 2013 to
February 2014, one {1) Lao junior scientist in May 2014, one (1) IPL Lao
technician in February 2013, one (1) IPL Lao juaior scientist in February 2016
and one (1) iPL Lao technician have conducted research on molecular
parasitology al the NCGM. Also, it is scheduled o invite one (I} Lao junior
scientist from the IPL to the NCGM in February 2017 to take pari in training and
joint research.

One (1) stafl member of the NIOPH (currently, the Lao TPHI} of the MOH
entered the UR master’s course asg a government-sponsored forciga student from
October 2015 with the support of the Ministry of Education, Culture, Sports,
Science and Technology in Japan, and had acquired a master’s degree in the field
of malaria cpidemiology, which is related to the profect research field io
September 2017.

In addition, one (1} stafl member of the CMPE of the MOH entered the UR to
conduct study from April 2016, This persen advanced o the posigraduate
doctoral course from October 2616 and is anticipated to acquire a PhuD. degree in
the ficld of malaria epidemiology, which is related to the project research field by
March 2019.

i
/

/

3-3.  To provide a series
of training for the Lao
researchers and
technicians ranging from
the basic biology to
advanced molecular and
genetic  epidemiology  in
the Lao PDR.

5.4, To plan and host the

trainings for
administrative officers
from CMPE and MOH.
and  to promote  their
capacity of building health
slas and strategies.

From the end of 2014 to September 2013, the JICA experts conducted guidance
to aid the rescarch of a master’s student of the Francophone Institute for Tropical
Medicine (IFMT) in Vientiane. Following her graduation in September 2013, this
student became the staff of the IPL Parasitology Laboratory and has continued
project research. The said staff had received the one-month training with the
theme of molecular parasitology at the NCGM in Japan in February 2017.

[ 2013, the Project conducted lectures on prevention, diagnosis and treatment of
parasilic diseases for a total of 156 health personnel, 1 staff member each, from
136 selected health faciliies in high endemic areas in 3 southern provinces
(Savannakher, Salavan, Champasak, Sekong and Atrapen) and the adjacent
Savannakhet Province in the central region. Lectures were also conducted on the
basics of DNA and genetic diagnostic technologies (PCR and LAMP methods).

In addition, as shown in the Activity 3-1, the Project commenced coliccting
samples from suspected malaria patients at medicat facilitics (provincial
hospitals, disirict hospitals and heaith centers) in Ponsarf Province, the
northernmost part of the Lao PDR, which borders Yunnan Province of China,
from November 2017, and analyzed the artemisinin-resistance responsible gene
(K{3). In accordance with this activity, training of the theory and practice on the
prevention, diagnosis and treatment of parasitosis were carried out for | staff
from 8 health facilities in the areas of high malaria incidence. Moreover, the
lecture on the basics of genetic diagnosis technology (PCR method and LAMP
method} was also carried out.

[n May 2016, the HCA long-term experts took the initfative in conducting a
l-month course on parasitology and molecular biology training by the IPL
Parasitology Laboratory geared w0 3 master’s students of the National Healith
Science University.

The Project conducted Refresher Training Course in 2006 and 2017 geared to a
€ previous year.

At the current time. the Project does not have any plan to conduct training for
building the health policy and strategy formulation capacity of the MO
administrative officers.

Concerning the control of malaria and Schistosomiasis mekongl, the HCA
tong-term  expert {INCGM  researchery has been  participating as as IPL
representative in the meetings and/or conferences for discussing countermeasurss
against those parasitic diseases organized by the Lao MOH iding advice
on the basis of the data. findings and owicomes gained in v

tuart theve

Particularly concerning malavia diagnosis. the HOCA expert explained
are a certain number of iers that cannot be detected
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conventional microscopic method and RDT in the endemic arcas, and the

importanee of genctic diagnostic techaologies has been stressed. As a resull, a
simple genetic diagnostic technology (LAMP-based DNA detection methad) was
introduced o Vientiane (the 1PL. and the CMPE) and the SMPEs of PHOs, each
of which covers norihern, centrad or southern region.

Also, the JICA long-term expert (the NCGM researcher) took part as the [PL
representative in compilation of the National Sirategic Plan for Control and
Eradication of Malaria 2016-2020, which was published by the MO in January
2616, The JICA expert gave advice based on the research findings, outcomes and
his knowledge and experience as an advisory member,

Meanwhile, seven (7) villages were seleeted as sentinel siles for monitoring
endemicity in the MOH conferences of May and luly 2016 geared to the
climination of endemic Schistosomiasis mekongi in Champasack Province, and
the JICA expert gave advice on the methoeds for testing and ficld investigations.
From 2016, based on advice from a japanese advisor to the WHO Western Pacific
Region Office (WPRO), it has been decided to investigate for the antibodies
against 5. mekongi in blood in addition to conducting feces investigations of
community residents. However, since the Lao PDR does not have research
agencies or human resources who are capable of implementing antibody testing
by FLISA method for Schistosomiasis mekongi, a JICA short-term expert (a
researcher of the TMDU) conducted technology transfer on the ELISA method
for staff members of the IPL Parasiwlogy Laboratory in October 2016.

In this way, although policy and strategy building training has not been

conducted for MOH administrative officers, the JICA experis have conducted
various cooperation and activities geared to formulating policies and strategies in
the Lao PDR. Moreover, since field activities have been conducted in cooperation
with the provincial and district health officers, it is considered that capacity
building has been advanced among administrative officers on the central and
regional levels.
For youe information, the HICA long-term expert (NCGM researcher) has been
participating in the WHO meetings as a temporary advisor, providing technical
advice on counlermeasures against malaria and against schistosomiasis in the
Greater Mekong Sub-region. Details of the participated meetings are as follows:
Mekong Schistosomiasis Countermeasures Conference in May 2017 (Shanghat},
Anti-Drug-Resistant Malavia Conference in September 2017 {(Ho Chi Minh);
Anti-Drug-Resistant  Malaria Conference in March 2018 (Banghok); and
Anti-Drug-Resistant Malaria Conference in September 2018 (Luang Praban).

5.3 To thold the
worlkshop in the LNHRF
to present the outputs of

research activities.

In 2014, 2015, 2016, 2017 and 2018 in the annual IL.NHRF, a SATREPS Project
session was chaired by the Chiefl Advisor of the Project {the Department Director
of the NCGM) or the JICA long-term expert (NCGM researcher), and the both
Japanese and Lao project members presented the results of their research.

In 2016, six {6) members including 2 young Lao scientists of the IPL and 2
Japanese postgraduate students gave presentations on the research findings and
outcomes of the Project, and these were followed by lively sessions of questions
and answers,

A total of seven {7) project members, including two (2) young Laotian
researchers at 1PL, two (2) Laotian researchers studying at the graduate school of
UR and one (1) Japanese post-graduate student, presented the research results of
the Praject, and a vigorous guestion-and-answer session ook place in the Forum
held in 2017,

Atotad of ning (9) project members, including thwee (3) young Laotian researchers
at IPL, onc {1} Lactian researcher studying at UR and three (3) Japanese
post-graduate students, are planned to present the research results of the Project to
the Forum in 2018,

In 2019, the tinal vear of the Project, the Project is planning to stage a conference
geared to comprehensively sharing the rescarch outcomes of the Project.

i Achievements of the Outpuis
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ay Output 1

Achievements of the Output T are as indicaled below.

[Ouiput 1]

More convenient and accurate methods (PCR method, LAMP method, elc.} for the diagnosis of malaria,

OV

Schistosomiasis mekongi and Opisthorchiasis viverrini are developed and vtilized.

- Achievéments

1. Both sensitivity and
specificity of the newly
developed diagnostic
methods for malaria show
more than $0%.

& The PCR-based DNA detection method for malaria diagnosis, developed by the

Project, displayed enough {over 90%) sensitivity and specificity in comparison
with that of conventional dingnostic methods {microscopic method and RDT). In
confrast, in the case where it i assumed that the PCR method has 100%
sensitivity, microscopic testing of Faleiparum malaria displayed sensitivity of
20%, RDT showed sensitivity of 40%, and specificity was the same 160% in
both. Also, in the case where it is assumed that the PCR method has {00%
sensitivily, microscopic testing of Vivax malaria displayed seuasilivity of 5%,
ROT showed sensitivity of 8%, and specificity was the same 100% in both.
Morecover, as was indicated in the Activity 4-1, “Loopemp™ MALARIA Pan/Pf
Detection Kit” (including DNA extraction kit and detection device} developed by
FIKEN CHEMICAL CO., LTD. was used in the Project, and this was confirmed
w have far higher sensitivity than that of the icroscopic method and the
immunochromatography-based RDT.

2. The developed genetic
diagnostic  method  for
Schistosomiasis  mekongi
is used in 80% of samples
from intermittent  host
snails and patients' feces,
in the target areas.

U

The Lao MOH has not conducted investigation of S. mekongt intermittent host
snails. On the other hand, the diagnosis of schistosomiasis meconium is rarely
made in health facilities in the Laotian clinical settings. Therefore, although
genetic diagnosis of Schistosoma mekongi using patients” fecal samples in
clinical practice as defined by this OVI has not been carried out, the Project
conducted a prevalence survey of the intermediate host snails using the
LAMP-based DNA detection method in Khone Istand, the Khone District of
Champasak Provinee, in order to develop a risk map of Schistosoma mekongi.
Since 2016, meanwhile, the MOH has conducted a prevalence survey by
randomly selecting residents of selected villages cach year in endemic areas
(some parts of the Khon District and Mounlapamok District in Champasak
Province). The Project has been coliaborating on these surveys and provided
testing services for it using Kato-Katz microscopic examination and ELISA
method. As aforementioned, it is deemed that the clinical diagnostic service
provision using the highly sensitive and specific genelic testing method such as
PCR method and LAMP method does not meet the practical nced i the Lao PDR
at this moment. In other words, given the nature of the disease and Lao’s needs,
there is no need for widespread use of genetic testing such as PCR and LAMP, as
shown in the Output [ for Schistosomiasis mekongi at this moment,

The sensitivity of the LAMP-based S. mekongi DNA detection method developed
io the Project is 8 times higher than that of conventional microscopic method, and
the Project has been using the said method for the project research to investipate
intermittent host snails and human fecal samples. That is to say, the LAMP-based
DNA  detection method for the diagnosis of Schistosomiasis mekongl is
technically made. As mentioned above, Schistosomiasis mekongt does not
usvally need to be tested and diagnosed in local medical facilities, and it is
expected to be utiiized in MOU-led prevalence surveys and/or research purposes
conducted by the IPL ete. The Lao MOH is expecting that [PL be placed a5 a
reference laboratory for the diagnosis of Schistosomiasis mekongi.

The MOH, with the suppert of WHO, has been conducting prevalence surveys of
Schistosomiasis mekongi by testing community residents in the endemic area
with a combination of the serodiagnostic methods (ELISA) developed by the
Project, in addition to conventional microscopic diagnostics. The IPL is the only
facility 1w the Lao PDR where serodiagnosis of Schistosomiasis mekongi can be
performed: therefore, it can be said that the diagnostic method developed by the
Project has contributed directly to the implementation of natfonal survey.

In addition. since schistosomiasis {s zoonotic discases. it 1s necessuny (o esamine

and treat not only humans but alse potentiallv-infected ani
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caitle, canine, swine and goat that could come inlo comtact with Mckong River
water. Genetic testing of fecal samples from animals is being carried out in the
iPL using the LAMP-based DNA detection method devefoped in the Project.
Though the testing work has not been completed as of the time of the Terminal
Evaluation, the Project detected one positive for S mekongi DNA in one canine
fecal sample, This result suggests that canines should also be considered as a
target for countermeasuwre of Schistosomiasis mekongi control. Since the
LAMP-based DNA detection method has been wilized in the initiative for the
climination of the disease, il is possible to say that the needs of developing INA
detection methods for the disgnosis of Schistosomiasis mekongi in the Lao PR
are fulfilled in a way different from the original plan,

3. The developed genetic
diagnostic  method  for
Opistherchis  viverrini s
used at the IPL as
sub-diagnostic method for
all patients  from  tarpet
areas.

The Project is established of the LAMP-based DDNA detection method for the
diagnosis of Opisthorchiasis viverring; as a result, the Project found that many
fish-borne flukes such as M. faichui, which excrete eggs morphically-similar to
that of O. viverrini, are coexistent in the endemic area of Opisthorchiasis
vivertind, and suggested that the prevalence of Opisthorchiasis based on the
microscopic diagnosis can be oversstimated.

Moreaver, the IPL performs DNA detection testing as suppliementary information
from samples taken from suspected Opisthorchiasis viverrini cases on the basis of
requests from health facilities. Accerdingly, rather than aiming for the OVI of
“used af the IPL as sub-diggnostic methed for all parients,” it was interrupted at
the time of the Mid-term Review that the intention of the OVI should be to
establish a method that can implement O. viverrini DNA detection at the IPL. As
with Schistosomiasis mekongi, Opisthorchiasis viverrinl, in general, is not
necessarily diagnosed by laboratory testing in local medical facilities against the
background of the high infection rate caused by food habil. Actually, there have
been no requests from health facilities to examine the suspected cases of O.
viverrini infection throughout the project period. On the other hand, the IPL also
participated in the pilot study of food-borne trematodes conducted by the Lao
MOHW in Champoer District, Savannaket Province, and the prevalence of O.
viverrini infection in human and intermediate host snails will be investigated
using the LAMP-based DNA delection method. For these ressons, there is no
need for the dissemination of the LAMP-based DNA detection method for the
diagnosis of Opisthorchiasis viverrini as a clinical laboratery service ia local
medical facilities, ete. as stipulated in the Qutput 1, and it is expected by the
MOH that the IPL be equipped with a testing function for prevalence surveys and
research as a reference laboratory. Thus, it can be said that the Project fulfilled
the need for the development of genetic testing methods for the diagnosis of
Opisthorchiasis viverrini fn the Lao PDR in a manoer different rom the original
plan,

4. At least 5 scienlific
papers on  research  are
published in peer-reviewed
journals,

The Project has published a total of 6 scientific papers with regard o research
resuits based on the genetic diagnosis techniques such as PCR and LAMP as of
the time of the Terminal Evaluation, .

Moreover, At the time of the Terminal Evaluation, a research article is being
prepared on the risk mapping of Schistosomiasis mekongi by correlating the
LAMP-based (. viversind detection with the data from satellites.

It is anticipated more research articles will be published in international journals
even following the termination of the Project using existing samples and data
collected within the project period.

As was described in the achievements of OVls for the Output 1 above, the Project has developed
gene detection methods based on the PCR and/or LAMP technologies for the diagnesis of malaria,
Schistosomiasis mekongl and Opisthorchiasis viverrini, and applied them for the project research as
well as MOH/WHO-led prevalence surveys geared to humans, animals, snails and so on. The

scientific findings and outcomes gained through the research activities using the said methods were

compiled into academic papers, and the Project submitted and published them in peer-reviewed

international journals.

Concerning the LAMP-based DNA detection method for the diagnosis of malaria, the Project
. . .. N . “ ; PP -~ Phds
introduced it as a Eiken Chemical Co., Lid-made commercial RDT kit product of “Loopamp’ "



including the detection device to the IPL, the CMPE of the MOH in Vientiane and the SMPEs in
Luang Prabang Province (North), Savannakhe! Province (Central) and Champasack Province
(South) with cooperation provided by the Kiken Chemical Co., Ltd., and practical use of the method

had been commenced as a support method for detecting malaria patients who were sub-microscopic,

sub-RDT and febrile. Since those 3 provinces are hubs for administering each area, it can be said
that all areas of the Lao PDR are covered via mtroduction at these 4 locations. However, The SMPEs

of the three provinces, in which LAMP-based DNA defection methods for malaria diagnosis were

introduced, are located far from the rural areas where malaria incidences frequently oceur, and it is
not wutilized as frequently as originally assumed, since the local health professionals were not

well-informed. Hereafler, another five LAMP detectors will be introduced to health facilities in the
endemic areas with the cooperation of Eiken Chemical Co., Ltd., but at the thme of introduction, it is
necessary that the Project should put efforts (o publicize the performance and utifization of the kit to
the local stakeholders; at the same time, to introduce the practical operational procedures of the
testing services, such as algorithms for selecting eligible patients for genetic diagnosis by LAMP
method and specimen transfer methad, etc. On the other hand, it was confirmed that LAMP reagents
under storage can easily deteriorate with moisture, enough to affect the measurement results as false
positive, in usual environment of laboratories in the Lac PDR. Since LAMP-based malaria DNA
detection methods are expected to be used in hot and humid malaria-endemic areas such as
Southeast Asia and Africa, it is recommended that improvement of the product be carried out, such
as individual packaging of reagents, by the time of application for the pre-qualification by WHO. It
is a common recognition among stakeholders that it is difficult to disseminate the Laopampm shown
in outcome 1 within the framework of the project, since the WHO has already obtained prior
certification for the Loopamp™ and the Lao MOH has to approve the law as an official method
based on the results. Given these circuimstances, the Project is planning to introduce another five
LAMP detectors to disivict health facilities in the areas of high malaria endemicity, and continue
accumulating clinical cases even following the completion of the Project.
Meanwhile, as was shown in the achicvements of OVlis above, it seemed unnecessary o provide
diagnostic services of both Schistosomiasis mekongi and Opisthorchiasis viverrini at local medical
facilities in the endemic areas, in consideration of the characteristics of those diseases was well as
the initiatives taken by the Lao government. Further, the Project, in accordance with the request from
the MOH, has been providing testing services using PCR, LAMP and/or ELISA technigques for
prevalence surveys performed in endemic areas. For these reasons, it is considered that there is little
significance in aiming for “dissemination” (application in the Lao PDR as a laboratory testing

service) as stipulated in Output 1. Having said that, both sensitivity and specitficity of the said DNA
detection methods developed by the Project are very high. Since the MOH expects the IPL to

function as a reference laboratory for the diagnoses of Schistosomiasis mekongi and Opisthorchiasis
viverrini, the [PL is necessitated to establish those IDNA diagnostic techniques. Therefore, although

it Is different from the original assumptions, it can be understood that the Project has achieved the

accordance with the needs of the Lao PDR.
target diseases, and applied them to the project research subsequently. At the same time, the
ch of them. For these reasons, it s deemed
of the Terminal Evaluation in a manner

development and dissemination of diagnostic methods for both diseases in a alternatively in
application of those methods to each disease control measure have practically contributed to the Lao
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Summing up, it was confirmed that the Project established DNA detection methods for the three

PDR in the form suitable for the operation required for
that the Output | is generally achieved

[N}
o

\ different from the original plan.



by Output 2

Achievements of the Qutput 2 are as indicated below.

[Oupn 2]
Temporal and spatial epidemiofogical situations of puthogens and vectors of malaria. Schistosomiasis mekongi and
Opisthorchiasis viverring is monitored.

DVIs i Hhmmmpcr s B CAChIgvemants
1. eBURST diagrams | @  Since the preparation of eBURST diagrams using microsarcitite markers is just a
using microsatellite “means” of evaluating spatio-temporal changes i the genetic structure of
markers are temporally pathogens and veetors, only eBURST diagrams do not enable “an end (ie., Cuiput
made, 20" to be measured,

Therefore, the achicvement level of Output 2 in the Terminal Evaluation will be
measured by comprehensively evaluating the research findings so far,

2. Alleast Z scientific | ® A paper concerning delection of asymptomatic carriers based on malaria genetic

papers on rescarch are diagnosis (PCR method) was published by the Project in the Malaria Journal in
published in 2016, Moreover, the Project published a research article concerning the detection
peer-reviewed  journals cryptic infection of malarta using PCR-based genetic diagnosis in an inlemational
in five years. journat of the PLOS Neglected Tropical Disease in 2017

@  As of the time of the Terminal Evaluation, the Project publishied a research article
concerning the analyses on the chloroquine resistance-responsible gene and
neighboring microsatellite DNA markers of P falciparum by population-genetic
techniques in an international journal of the Parasilology Internationai®’,

Monitoring of spatiotemnporal changes in gene structure as a population of malaria pathogens and
vectors has been combined with researches of drug-resistant malaria. Research findings and
outcomes related to the appearance and spread of drug resistance are described in the Output 3.

As findings under the Output 2, the Project has clearly shown that the ratio of Falciparum malaria
cases among reported cases of malaria in the Lao PDR is declining every year, while the ratio of
Vivax malaria cases is increasing. Moreover, the active surveillance of community residents in
endemic areas performed by the Project has shown that there arc more asymptematic carriers of
Plasmodium vivax than expected. Specifically, among samples that were diagnosed as negative in
conventional microscopic testing and immunochromatography-based RDT, many samples were
diagnosed as positive when using genetic diagnostic techniques such as the PCR-based method as
well as the LAMP-based method. The Project also revealed that asymptomatic malaria infection
without typical symptoms of malaria infection such as high fever existed to a certain extent. As the
number of malaria patients continues to decline in recent years owing to the efforts of the Laco
government and its partner organizations, the demonsiration of the existence of asympiomatic
carriers as reservoir by the time of the Terminal Evaluation has been an important achievement of
the Project in consideration of future elimination of malaria. The Project considers the measures for
sub-microscopic and sub-RDT malaria as well as asymptomatic malaria are of great importance and
unignorable factors in enhancing efforts to eliminate malaria, and is supposed te move on to more
detailed and expanded research including the aspect of “sreatimens” continuously even after the end

of the project period.

19 pongvongsa T et al. Howsehold clustering of asymptomatic malaria infeciions in Xepon diswict, Savannedkter
proviree, Lao PO Malar 102016132508,
20 lwagami M. v al., The detection of crpiic Plasmodivm infection among viflagers in Attapeu provines, Lao POR.
LoS Negl Trop Dis. 2017 H{L2): 0006148,
: agami MLt all Ao penotypes and related micresatelile DNA polymorphisms on Plasinodivs
U peagami M, ot b, Pfovr penotypes and related microsatelile DNA polymorphisms on Plasinodiim
wleiperanr differed among populations in the Greater Mekong Subregion. Parasi nt. 67: 816-823.2018.
Juleir dif among populations i b ater Mekong Subregion. Parasitol Int 67: 810-823.2018
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In relation to this, the Project has brought out the prevalence of GOPD deficiency through the genelic
epidemiological analyses by festing its enzyme activity of community resideni, since GOPD
deficiency has the potential fo trigger & severe adverse reaction (acute hemolytic anemia) when
administering Primaquine in order to eradicate malaria from the hepatocytes. This is an important
point in safely implementing radical eradication treatment for individuals with hypnozoites in
hepatocyies; thus, it is deemed that the Project provided important evidences for considering mass
drug administration of primaguine for extermination of Plasmodium vivax.

Concerning Schistosomiasis mekongi, the countermeaswes of recent years have led to a major
dectine in the number of patients. Since numbers of mfected intermittent host snails in the S
mekongi lifecyele are also interrupted, it will be difficult to coliect sufficient numbers of infected
snails to conduet mass genetic analysis. Accordingly, it will be extremely difficult to apply this
analysis to Schistosomiasis mekongi. Meanwhile, concerning Opisthorchiasis viverrini, even when
mass extermination by praziquantel is carried out once a year, it has been clearly shown that a
number of community residents in high endemic areas become re-infected due to the local dietary
habit of eating raw river fish. In such an environment of a persistently high infection rate, evaluation
of spatio-temporat changes in the genetic structure of S mekongi based on population-genetic
techniques can only have a timited effect in terms of the effective control of Opisthorchiasis viverrini
in the Lao PDR. Moreover, for similar reasons, concerning Schistosomiasis mekongi and
Opisthorchiasis viverrind, it has been clearly shown that it is difficuit to evaluate determining factors
as well as spreading factors of endemicity based on the molecular epidemiclogical approach.

As ancther achievement under the Cutput 2, the Project identified the fust case of human infection
with P. knowlesi in the Lao PDR. As & result of the rapid diagnostic test in the practical clinical
setting, this case was diagnosed as positive for Vivax malaria. P. knowlesi is geneticatly similar o P.
vivax, and it is known that not only the results of rapid diagnostic tests but also PCR may be
mistakenty diagnosed as Vivax malaria. Therefore, it is probable that among the cases diagnosed as
Vivax malaria, there are actually mixed cases of 2. knwowlesi infection in the Lao PDR. It is known
that human infections with 7. knewlesi can be severe in some cases, and many deaths have been
reported in Malaysia. Combination therapy with chloroquine or artemisinin has been still effective
and drug resistance has not been reported as of now. Having said thal, because P. knowlesi grow
faster in erythrocytes (one cycle in 24 hours) than other human plasmodium, this research results of
the Project warns that even if the diagnosis was Vivax malaria in a rapid diagnostic test, it is
necessaty to carry out the treatment with appropriate antimalarial drugs without fail.

In this way, concerning malaria, important epidemiological data has been gathered in the Project as
of the Terminal Evaluation and those findings of advanced analyses using population-genetic
technigues have also been published as scientific articles in international journals. Simultancousty,
the Preject has been providing the stakeholders of malaria controf such as the MOH and WHO with
those findings as convincing evidences for making policies, countermeasures and so on in the Lao
PDR. Concerning Schistosomiasis mekongi and Opisthorchiasis viverrini, it became a common
understanding that the said two diseases are not applicable to the analyses based on population
genetics as aforementioned; therefore, it is deemed from general assessment that the degree of
achievement of the Output 2 has largely been appropriate as of the time of the Terminal Evaluation.

ay
{@ ¢) Output 3
4

} Achievements of the Gutput 3 are as indicated below.



{Ouipue 3}

Mechanism of emergence and expansion of the drug resistant malaria is analyzed.

OVis i : Achievements

. At least 2 markers for | €  The project did not search for novel marker genes contribuling 1o the acquisitien of

the drug, resistant drug resistance, but instead carried out surveys and research utilizing the known
malaria are elucidated. drug resistance marker (£73). This is because it is possible to estimate the made of

spread of drug-resistant malaria by investigating the genetic variation of the known
marker, and it can be easily compared with data from other countries or regions.

& Although the searching for novel marker genes is of valuable scientific research,
YAt feast 2 markers for the drug resistan malaria are elucidated" does net
vonstitute & measure of the achievement level of "Mecharnism of emergence and
exparsion of the drug resistant malaria is anolyzed'.

2. A scientific paper on | ®  The research findings of the joim research of the [nstiut Pasteur International

emergence and Network on the artemisinin resistant genctic mulation of Falciparum malaria

expansion of the drug plasmodivm were published in the New England Journal of Medicine, one of the

resistant malaria s most prestigious journals in the world, in 2016™. Since the IPL Parasitology

published in a L.aboratory has underiaken analysis of artemisinin rosistant genes in the Lao PDR, it

peer-reviewed journal at can be said that the Project partially contributed to the presentation of the above

least one in 3 years. paper. For your information, the Impact Factor of the said journal was 72.406, and
the journal is widely-recognized as one of the greatest journals in nataral and soctal
SCICRCEs.

& in 20108, a scientific paper on the spread of chloroquine-resistant malaria in the
Greater Mekong Sub-region (Thailand, Cambodia, Vietnam and Lao PDR} was
published in an international journal of "Parasitology International”.

& DBlood samples from suspected malaria patients have continuously been collected
from ail four southern provinces in the southern region and one province in the
central region {(Savannakhet Province} from 2015, and sample collection has also
commenced in the nerthernmost provinee of the Lac PDR (Ponsari Province) from
2017, At the tme of the Terminal Evaluation, the Project analyzed the blood
samples obtained from these 6 Provinees for the distribution of gene mutation
responstble for the drug resistance, and a scientific paper which compiled the results
was submitted to an international jowrnal and being peer-reviewed at this moment.

As was indicated in the Activity 2-1 under the Qutput 2, Falciparum malaria accounted for 99% of
reported cases in 2009; however, by 2015 the ratio of Falciparum malaria had fallen to 40% while
the share of Vivax malaria had risen to 58%. This suggests that i is necessary to also investipate
Vivax malaria in addition to Falciparum malaria when examining the emergence and expansion of

drug resistant malaria.

Since chloroguine resistant Faiciparum malaria was dominant in the Mekong region, the use of
chloroquine is prohibited for its treatment in the Lao PDR. However, on conducting anaiysis of
chloroquine resistant gene of pferf in the Project, it was confirmed that chloroquine-sensitive (wild
type) Plasmodivwm faleiparwn s increasing (see Activity 3-1). It is guessed that the decline in
chloroquine selection pressure is one of the factors behind the increase in wild-type Plasmodium
Jalciparum, however, there are still not enough samples to draw any definite conclusions.

Meanwhile, the Project carried out massive survey for the analyses of the mutation on the K73 gene
that is considered to be related to the resistance against artemisinin. The analysis results revealed that
artemisinin-resistant protozoa from Cambodia spread gradually from southern to northern parts of
the Lao PDR as humans moved, reaching the northernmost Ponsari Province by the end of 2017,
These results suggest a risk thal artemisinin-resistant malaria may spread from Poncealy Province of
the Lao PDR to Vumuan Province of China. From these research findings and outcomes. it i3

25 Menard D et al, A Worldwide Map of Plasmodium faleiparum Ki3-Propeller Polymorphisms. New England
fournai of Medicine. 3747 24332464, 2016,
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demonstrated that it i of greater importance to implement active surveillance on multidrug resistant

genes in the Lao PDR.

As aforementioned, the Project has gained important research findings and outcomes on the
mechanisms of the emergence and dissemination of the drug resistance malaria as of the time of the
Terminal Evaluation. Those {indings and outcomes were published in international journals as
academic articles, one of which was published in & world-class prestigious journal. Those have also
been suppiied to relevant organizations as important evidences for advancing countermeasures
against malaria in the Lao PDR, In the region and even globally.For these reasons, the achievement

level of the Output 3 is deemed to be significantly high at the time of the Terminal Evaluation.

d) Gutput 4

Achievements of the Output 4 are as indicated below.

[Output 4]

Based on the surveiliance system using the developed diagnostic methods on malaria, schistosomiasis mekongi and
opisthorchiasis viverrini, education for people is strengthened and endemicity is monitared together with the focal

government,

. OVis. i - Ag'hie_\'{(_:_mé:ri'!.:s: S
1. Stide Positivity Rate Concerning malaria, since microscopic diagnosis has far lower detection sensitivity
{SPR) under the than that of the LAMP-based DNA detection method, the SPR in the target areas is
microscope and exiremely low compared to the positive rafe in the genetic method; naturally, the

positivity rate by genetic
diagnosis coincide at the
rate of more than 90%
for diagnosing malaria
and Opisthorchiasis
viverrini.  80%  for
Schistosomiasis
mekongi.

rate of correspondence of SPR with the positive rate of the LAMP-based method is
low.

For example, taking the case of Falciparum malaria, assuming that the positivity
rate in genetic method (PCRY is 100%, the SPR is 20% (concordance rate 20%),
while in the case ol Viviot malaria, assuming the PCR method has a positivity rate
of 100%, the SPR is just 3% (concordance rate 5%).

However, since the LAMP-based DNA detection method (LoopampTM), which has
far higher detection sensitivity than that of the conventional microscopic method
and immunochromatography-based RIDT, it is thought that that the envisaged

objective of this OV1 has generally-achieved from the viewpoint that monitoring of

malaria prevalence Is performed by highly sensitive DNA detection methods.
Likewise Schistosomiasis mekongi, since the LAMP-based DNA detection method,
which has an 8-fold higher detection sensitivity than that of the conventional
microscopic method, has been developed, the concordance rate is extremely low as
a matter of course.

Concerning Opisthorchiasis viverrini, it is highly Hkely that the results of diagnosis
by the microscopic method are umreliable {over estimation) and it is deemed that the
LAMP-based DNA detection method provides the value of true infection rate,
which is much lower than that from the conventional microscopic diagnesis.

2. Education
material(s) for  the
prevention of 3 discases
are  developed  and
submitted to the local
government.

The Project did not prepare Information, Education and Communication (EC)
materials concerning disease prevention.

School fextbooks in the Lao PDR already contain advice about how 1o avoid
mosquito bites and reduce mosquito gencraling areas with a view 1o preventing
malaria infections.

Concerning Opisthorehiasis viverrini, textbooks recommend that fish should be
eaten upon heating, Textbooks also include general sanitation information such as
advice on washing hands and using toilets. The Project examined the possibility that
maintaining the sanitacy status ol the cutting boards was a positive deviance for
maintaining non-infection status of O viverrind following mass dewaerming with
praziquantel. Give that the Positive Deviance is scientificatly proved. itis supposed
10 be utilized as an evidence for modifving or developing teaching materials for
community residents. Nevertheless, the Project could not conduet an {nteswention
wial for the demonstration of positive deviance. as O viverrind DNA was not
detected from any cutting boards.
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Concerning malaria, the surveys and analyses on the endemicity, distribution and diffusion of the
drug-resistant malaria have been carried out under the Output 1, 2 and 3. Regarding Schistosomiasis
mekogi, the Project established the DNA detection method with high sensitivity and specificity in
the 1PL, and applied it to research on infection rates not only in humans but also vector snails and
animals. The Project conducted a combined analysis of these infection rate resuits and geographic
data from satellites provided through JAXA coliaboration to create a visk map and to anmalyze risk
factors for infection. Similarly, concerning Opisthorchiasis viverrini, and the Project developed the
DNA detection method with high sensitivity and specificity, and used for the project research. It is
worth noting that through the development of the DNA detection method for Opisthorchiasis
viverrini, the Project revealed that the microscopic examination actually overestimated the
prevalence of the discase by mis-distinguishing trematodes, which are morphologically simifar to €.
viverrini as Q. viverrini 1o a certain extent. The research findings and outcomes obtained through
these activities have been provided as convincing evidences not only to the MOH but also to the
WHO and other organizations engaged in malaria control in the Lao PDR and the region, and are
used directly and indirectly for policymaking, surveillance and implementation of countermeasures.

Concerning Schistosomiasis miekongi and Opisthorchiasis viverrini in addition to malaria, it is
questionable whether it is necessary to develop new 1EC materials for the education and awareness
raising toward community residents since school textbooks already centain information about
mosquito prevention measures, avoiding consumption of raw fish, using toilets and washing hands.
Concerning Opisthorchiasis viverrini, it was found that cutting boards tend to be more hygienically
managed after cutting fish in the households of non-infected persons compared to those in the
households of infected persons. It was suggested that this can be a “positive deviance” for the
prevention of infection at the time of the Mid-term Review; however, the Project could not conclude
that un-washed cuiting boards was a transmitting route of Q. viverrini. For this reason, the Project
did not carry out any intervention activity based on the “posifive deviance™ as of the time of the
Terminal Evaluation. Nevertheless, the tack of detection of O. viverrin/ DNA from cutting boards do
not denies completely that household hygiene, represented by the statuses of the boards, is a positive
deviance of maintaining non-infection status following the deworming. Therefore, the research
group of the UT intends to continue the study by expanding the scope of the study from individual
households in endemic areas to the village level even following the end of the project period.

As was just described, it was not possible to consiruct a means for the prevention of infection of the
inhabitants based on scientific evidence such as position deviance within the project period;
nonetheless, the Project established DNA detection methods with high sensitivity and specificity in
the IPL, which greatly contributed to functioning the Laos-Japan parasitology laboralory as a
reference laboratory for those target diseases. Since the sharing of research findings and outcomes of
the Project with stakehoiders is deemed to directly contribute to the monttoring of the diseases in the
Lao PDR. Since the laboratory is expected to be maintained even after the end of the project period,
the Output 4 is considered to be largely achieved at the time of the Terminal Evaluation.

¢) Output 5
Achievements of the Output 5 are as indicated below,

[Outpui 5]
Capacity of researchers and administrative offlcers for the control of malaria and other parasitic diseases s

strengthened.

OVls Achievemaents

o,



[ Basic  raining
program on malaria and
parasitic diseases control
for Lao researchers is
conducted  onee  gvery
vear.

Basic training concerning malaria and parasitic disease control was conducted for
136 health personnel in high endemic arcas in 4 southern provinces {Salavan,
Champasak, Sekong, Attapeu) and the adjacent Savannakhet Provinee in 2013, The
Project implemented refresher (vaining i 2016 and 2017, In addition, in 2047, bagic
training on malaria control wag conducted geared to 8 health persennel from
Ponsary Province, the northermmost province of the Lao PDR. Even after the
completion of the Project, two Japanese private companies that are currently
conducting joint research with the NCGM have decided to provide funding suppoit
to the research activities in the Lao PDR. Accordingly, the NCGM is preparing for
maintaining a joint research system with [PL. Since joint research in the
above-mentioned five provinces will be sustained even after the completion of the
Project, basic and refresher training will continuously be sustained hereafter.

[n May 2016, a one-month course o malaria and parasitic discase countermeasures,
the basics of DNA and the PCR method was corducted for 5 master’s students of
the National Healih Science University.

The Project provided a staff of the Lao TPHI with the training on molectifar
parasitology at the IPL in Aprtl 2017.

In May 2017 and May 2018, the IPL provided 24 health personnel of provincial and
mititary hospitals with one-week training, and the Project gave lectures {theory) and
practice on parasitosis such as malaria, Schistosomiasis mekongi, Opisthorchiasis
viverrini, teniasis, paragonimiasis, paragonimiasis, etc.

The Project provided a total of 10 master’s students of Institut Francaphone de
Medecine Tropicale (IFMT) with the aining on parasitic diseases at the [PL In
December 2017.

2. At least five
research  presentations
are made in scientific
forums or scientific
papers are published in a
peer-reviewed  journals
by Lao researchers in
five years.

More than 34 presentations based on the project rescarch have been made by
Laotian researchers throughout the project period in domestic or international
conferences.

in 2016, a research paper, prepared in the Malaria Journal.by a Lao researcher
{chiel of the SMPE of the Savannakhet PHO} s a first author®.

In 2017, a Laotian researcher of the Lao TPHI, who had acquired the master’s
degree at the UR, published a research article on the risk factors of malaria infection
in an international journal™,

Another 6 research articles, co-authored by Laotian researchers, have been
published in international journals, and a total 3 articles are under peer-review as of
the time of the Terminal Evaluation.

As of the time of the Terminal Evaluation, a Jr. scientist of the Lao-Japan
Parasitology laboratory, the IPL is working on the drafting of a research article
regarding, Schistosomiasis mekongi and is aoticipated to submit it to an
international journal by the end of year 2018,

3. Annual report of

activities -by researchers
and administrative
officers are presented in
the NHRF.

Reports on the activities of the related researchers and administrative officers are
given in the LNHRF every year.

201 8T he rescarch findings and outcomes of the Project had reported at the forum in
CGctober 2018.

At the Lao-Japan Parasitology Laboratory of the [PL, one (1) JICA expert (NCGM researcher), one
(1) Lao scientists, two (2) Lao junior scientisis and two (2) Lao technicians are engaged in the
project research directly. Up unti] the time of the Mid-term Review, project research activities
mainly comprised construction of the research implementation setup and the basic experiments,
analyses, etc. of the huge volume of collected samples. However, thereafter, discussion opportunities
have been significantly increased to tmprove the capacity of Lao laboratory staff members in the
areas of planning research and interpreting results and s0 on. As a result, the Laotian researchers

became capable of planning field surveys, collecting samples and perform DNA analvses using

Rk e
i Pongvongsa T etal.. Househ

meovinee. Lao POR. Ma

sied clustering of asymptomatic malaria infections i Xepon district, Swven
taria Jowrnal. 131 368, 2016

24 inthavong N. et al.. fadividual and household Jactors asseciated with incidences of village malario in Xepon
districi. Savannafiel province, Lao PDR. Tropical Medicine and Health. 45: 56. 2017,
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advanced research instruments by themselves. Further, under the guidance of the JICA experts
{researchers), they have been actively preparing abstracts and conference presentation shides in
English and practicing presentations; as a result, some Laotian members made presentation of the
project research orally in English at the National Health Research Forum. Having said that, since the
yvoung laotian members still have less experience of writing papers in English, it will also be
necessary for them to continue independent efforts such as reading English papers and so on.

Meanwhile, the Project has offered basic and refresher training opportunities on malaria and
parasitic disease control to a total of 156 heaith personnel engaged in parasitic disease controf on the
ground in districls and provinces. Not only has this made a contribution to measures for the
prevention and confrol of target diseases, but it has also heiped build a nationwide network, as a
byproduct of training, for periodically collecting samples. Even following the termination of the
Project, it is anticipated that the IPL and/or IPL. Lao-Japan parasitology laboratory will continue to
provide such training opportunities for the focal health personnel.

in addition, the JICA expert (NCGM researchers) stationing in the IPL has been participating as an
advisor in meetings on various infectious disease countermeasires held by the MOH, WHO and
other partners, and continued to share technical advice and research findings and oulcomes
generously al meetings. In addition, the Project has provided direct support to the MOH by preparing
implementation protocols for prevalence surveys and other activities, which may have contributed
significantly to the capacity building of administrative officers and personnel in the national research
institutes engaged in infection control in the Lao PDR.

As has been described, the Project has been offering various opportunities for capacity building for
various human resources engaged in infectious disease countermeasure and research in the Lao PDR,
and is expected to continue after the project period ends. Accordingly, the degree of achievement
concerning the Qutput 5 is thought to generally be appropriate as of the time of the Terminal
Evaluation.

3} Achievements of the Project Purpose

[Project Parpose}
Research results based on the methods for the genetic epidemiology diagnosis of malarta, Schistosomiasis mekongi
and Opisthorchiasis viverrini are utilized in government services such as in diseases control.

OVIs: il e SR sl Achieveinents

I. Risk map for each 3 | @  Since the Lao MOH is already compiling a madaria risk map in cooperation with
discases are developed NGOs, no such map will be compiled in the Project.

(.md.shgred with relevant | @ Concerning Schistosomiasis mekongi, the results concerning detection of §
institutions/ departments mekongi-infected snails in a part of surveyed areas (including locations) of Khong
such as lhf Department District, Champasack Province (Don Long lIstand and Don Khon lsland) were
of Communicable shared with the CMPE of the MO In the Don Khon Island, the Project has heen
Discases Control, MOFL performing the surveys continuously in 2016, 2017 and 2018. Combining the data

regarding the detection of infected snails from the aforementioned surveys with
geographic data obtained from satellites, the Project created a risk map for
Schistosomiasis mekongl.

However, since these results are only specific to the areas where investigation was
implemented, they do not reprasent an assessment of risk areas in the endemic areas
overall, The results of 2 joint investigation performed by the CMPE of the MOM
and the Project from September to Oclober 2016 showed that the prevalences of
Schistosomiasis mekongt varied from 9% 0 8% in cach village. For this reason. it
is considered that it {s worth preparing a risk map i the villages where the infected
persons are [owd: tha 15, not necessavily for the villages with no infected persons.

€]
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& In addition, @ combined analysis of sateflite data and the prevalence of § mekongi
infection in humans shewed that the prevalence of Schistosomiasis mekongi tended
to increase with fncreasing water level during the diy season in areas where water
fevels at riverbank changed during the dry and rainy seasons (arcas with relatively
shallow waler levels). Meanwhile, there was a trend towards lower infection risk in
areas with little change i water levels at riverbank during the dry and rainy seasons
(arcas with relatively bigh water levels).

& Concerning Opisthorchiasis viverrini, infection rates according o mictoscopic
lesting based on the Kato-Katz method are extremely high in endemic areas; hence
it may be said that risk exists everywhere in such arcas. In addition, based on the
information of the MOH of the Lao PDR, the endemic area of O. viverini is
widely-spread in six provinces in the south of Borikhamxay Province except Sekong
Province. Morcover, hecause freshwater fish are the source of infection, even those
living in non-endemic arcas may be infected with O viverini if they eat infected
fish collected in endemic areas. Thercfore, the Project concluded that the value of
risk mapping for Opisthorchiasis viverrini is not necessarily high.

2. Based on the | ®  Research findings gained in the Project arc atways shared with the CMPE of the
research resulis, MOH. Moreover, the DCDC and the IPL stage 2 report meeting on performance and
suggestion paper(s} for achievements cvery year.

diseiases control of ¢ach | & Moreover, the JICA long-term experts (NCGM researchers) stationed in the 1PL
3 discases are developed attend the meetings and conferences for the control and elimination of malaria and
and shared with relevant parasitic disease staged by the MOH, WHO, etc. as a staff of the (PL Parasitology
stitutions/ departments Laboratory, and shares their research findings and give technical advice on these
such as the Department oCCasions. N

of Communicable

@  Iiis werh noting that the JICA long-term experts (NCGM researchers) participated
as representatives of the [PL in the capacity of advisory members in preparation of
the National Strategic Plan for Malaria Control and Elimination 2016—2020, which
was published by the CMPE and DCDC of the MOH in January 2016, and provided
advice in light of the project research achievements as well as his expertise and
experiences as a scientist.

@ The Project had = serics of discussions with the MOH and WHO; consequently, the
LAMP-based DNA detection method for the diagnosis of malaria were introduced
to three PHOs (Luang Prabang, Savannakhet and Champasak) with the support of
the Eiken Chemical Co., Ltd. The "National Strategic Plan for Mataria Contrel and
Elimination", issued by the MOH in 2016, specifies that "CMPE collaborates with
technical partmers (o introduce molecular diagnostic technigues for malaria info
province-level laberatories”. The Strategic Plan also specifies that "the [PL
supports and implements research planning on drug resistance”. Further, in the
“Surveillance and Response in Elimination Provinces” issued by the Lao MOH in
MNovember 2017, the need for detection of malaria infections, including molecular
diagnostic techniques, as claimed by the Project, was described. For these reasons,
it is deemed that the Project has been affecting the policy-making of the fLao
Government practically,

Diseases Control, MOH.

As has been indicated so far, the Project has succeeded in acguiring important findings and research
outcomes concerning endemicity of malaria (including asymptomatic carriers) and the mechanism
that can contribute to drug resistance in the Lao PDR as of the time of the Terminal Evaluation, and
these findings have even been published as scientific papers. Moreover, the simple and highly
sensitive LAMP-based DNA detection methods were introduced to major research institutes in
Vientiane (the CMPE and the 1PL) as well as the SMPE of the PHOs covering the north, center and
south of the country, and training of health personnel who are engaged in parasitic disease control at
such facilities is being advanced. Moreover, as was indicated in the achievement of Outputs, the
HCA long-term experts (NCGM researchers) stationed in the IPL have shared the research findings
and outcomes and offered technical advice when participating in national conferences on malaria

control.

Meanwhile, concerning Schistosomiasis mekongi and Opisthorchiasis viverrini, development work
‘ on the LAMP-based DNA detection method had been completed from the technical point of view.
/ . All WHO member countries are required to strengthen the “preparedness” against infectious
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discases, in accordance with the International Healih Regulations (IHR), by preparing options for
testing and diagnostic methods. Accordingly, the Project established DNA detection methods that
bave high sensifivity and specificity with respect o such parasitic diseases, and significantly
contribuled (o the IPL to function as the reference laboratory for the said discases in the Lao PDR.
Furthermore, the research {indings and outcomes gained using those detection methods have been
used as the evidences for the betterment of the infection control in the Lao PDR.

As has been described above, the Project has created a variety of research findings and outcomes
that will contribute to the countermeasure of parasitic diseases in the Lao PDR. The IPL Laos-lapan
Parasitology Laboratory, which is the main body of the project implementation, has already been
built into the system of infectious disease control in the Lao PDR as a supplying body of scientific
evidences and as an implementation organization of direct countermeasures, making i an
indispensable existence. In view of the above polnts, the achievement of the Project Purpose at the
time of the Terminal Evaluation is highly satisfactory.

3.3 Implementation Process

1) Project Management and communication among parties eoncerned

The IPL was established in the Lao PDR in 2008, and its current facilities were opened in 2014, the
year when the Project was started. The fapanese agencies participating in the Project had already
commenced joint research with the Lao agencies such as the IPL and the NIOPH before the start of
the Project, 30 cooperative relations had already been developed to an extent when the Project
commenced. Following the establishment of the IPL, the I’L Parasitology Laboratory has been
operated, with the support of the NCGM, as the Lac-Japan Joint Laboratory, with the Project Chief
Advisor (NCGM Department Director) acting as the Head of Laboratory, the HCA. long-term expert
{NCGM researcher) acting as the Laboratory Manager, and JICA shori-term experts acting as the
IPL Visiting Scientists taking the initiative with the Lao staff members in managing the laboratory
and research activities and supervising the laboratory. A conference of laboratory heads is held once
a week in order o share the research progress and discuss the possibilities for joint research and so
on. Through such weekly conferences, the IPL encourages intra-IPL joint research between
faboratories, and the Project {(Parasitology Laboratory) has also been active in promoting technical
exchange with the other laboratories. The Director General of the IPL is working as the Project
Manager, and is centributing to the strict operational management as well as the steady progress of
the Project by leading collaborative research in the Lao PDR. In addition, the Pasteur Institute group
promotes collaborative research between regional and even globally, and as one of global
collaboration, the international network of Pasteur institutes published a research article entitled “4
Worldwide Map of Plasmodium falciparum K13-Propeller Polymorphisms”, of which data and
analysis results in the Lao PDR were provided by the Pao-Japan parasitology laboratory of the IPL,
in a globally authoritative journal (the New England Journal of Medicine). The impact factor of the
journal for that year was 72.406. Part of the project's achievements would have led to global impact
through collaborative relationships with related organizations in the Lao PDR.

Meanwhile, as was also indicated in “the achievemen! of the Project Purpose”. the Project shares
information with the MOH CMPE (administrators of the Project on the Lao side) as well as the Lao
/,// TPHI on a day-to-day basis. Further, a Laotian project member of the Lao TPH! was promoted to the
4 ,j‘fffj\-ﬁce director of the NCLE; thus, it is anticipated to expand the collaboration and/or cooperation
Lﬁ between the [PL and the NCLE hereafter. Besides, the Project. throughout the project period. has
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actively been sharing rescarch findings, providing technical advice and exchanging views and
opinions concerning malaria and other parasitic disease countermensures with partner agencies in
various committees and conferences.

Thus, the Project has been promoting the collaborative research in the 1PL with domestic partners
such as the MOH and other national research institutes, international partner organizations such as
WPRO of WHO, foreign research institutes in Thailand and Yunnan Province of China, and even the
international network of the Pastour [nstitutes. Through the project activities for five years, the
cooperation with those organizations was established, and the cooperation was further strengthened
through the creation of research results, various research activities and implementation of
conferences. The Japanese research organizations such as the NCGM, the UT and the UR are
expected to continue their joint research activities at IPL or in the Lao PDR even after the project
period ends. Under such good communication, they are expected to continue to provide various
information not only to Lao PDR but also to the world, and to coniribute through science and

technology, even afier the project peried ends.

2) Orwnership and aufonomy

As has been indicated so far, the CMPE of the MOH puts the importance on the research outcomes
of the Project and technology transfer to health personnel on the ground, and it regards Japanese
research institutes and the IPL as important partners in the {ield of the research on the control of
malaria and parasitic diseases. However, many of the staff members of the IPL Parasitology
Laboratory are young less experienced, and although the related agencies on the Lao side recognize
the need for ownership of the Project, due to the organizational system of the IPL, Japanese research
institutes conduet the de facto operation and management of the Parasitology Laboratory as the
implementing body for the project activities.

The HCA experts (Japanese researchers} in the Project conduct joint research with strong awareness
of the need to build the capacity of the Lao researchers and local health personnel, and they are
mindful of the need to nurture the kind of researchers whe can lead the laboratory in future,

On the other hand, as shown so far, the Project (IPL Lao-Japan Parasitology Lab) has carried out
research on malaria, Schistosomiasis mekongi and Opisthorchiasis viverrini in the Laoc PDR, ard as
a result, has created various research findings and outcomes. Those findings and outcomes have
directly been used by the Lao MOH and other partner organizations such as the WHO-WPRO as
evidences for developing policies, strategies and guidelines. The [PL is also cooperating as the only
agency capable of performing aceurate testing services based on the gene detection technology, such
as prevalence surveys conducted by the MOH in collaboration with WHQ. In addition, a JICA
long-term expert (a2 NCGM researcher) stationed in the IPL has continuously been participating
domestic and international mieetings at various ievel throughout the project period as a temporary
advisor. In the view of the fact that the IPL Lao-fapan Parasitology Lab has been incerporated into
the infectious disease countermeasure mechanisms in Lao PDR and even the western pacific region,
therefore, il can be said that the ownership of the Lao PDR for the Project is very high.
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4 CHAPTER 4 EVALUATION RESULTS

4.1 Relevance

The relevance of the Project has been highly maintained hitherto.

D Consistencies of the Project Purpose with the Lao Health Policies and the needs of target
Zroups
Though the proportion of norn-communicable diseases for the cause of death in the Lao PDR is
increasing in recent years likewise other Southeastern Asian countries, malaria and other parasitic
diseases such as Schistosomiasis mekongi and Opisthorchiasis viverrini are still recognized asg
burdens to nation’s health as well as sacic-economics in this country. Owing to the concerted efforts
by the MOH and WHO such as the distribution of LLINS, the number of reported malaria cases is on
the decrease significantly. Against this backdrop, WHO announced the “Strategy for malaria
elimination in the GMS 2015-20307, aiming to eliminate Falciparum malaria by 2025 and eliminate
all types of malaria by 2030 in the 6 countries in the Greater Mekong Subregion (GMS) including
the Lao PDR. In accordance with the Strategy, the Lao MOHM, with the support of WHQ, the Project
(i.e., JCA experts and the IPL) and other stakeholders, issued “the National Strategic Plan for
Malaria Control and Elimination 2016-20207 in January 2016. It is clearly stated in the National
Strategy that development partner organizations such as WHO, JICA and GFATM and the research
institutes such as the IPL and the Lao-Oxford-Mahosot Hospital Research Unit{(LOMWRU) will
work together for realizing the elimination of malaria in the Lao PDR. Further, in the Strategic Plan,
it is clearly mentioned that the CMPE of the MOH should introduce molecular diagnostic techniques
to the provincial-level laboratories with the support of partner organizations as well as the IPL
should take initiative to plan and implement the research on the drug-resistant malaria. These can be
the results of the project’s efforts to demonstrate the necessity of addressing asymptomatic malaria
cases and of researching the drug resistance; simuitaneously, resulted in further enhancement of the

relevance of the Project.

Moreover, the significance of taking measure for the control not only for malaria but also other
parasitic diseases including Schistosomiasis mekongi and Opisthorchiasis viverrini, the target
diseases of the Project, is clearly mentioned in the “Eighth 5-year Health Sector Development Plan
2046-20207. The Plan stipulates the specific arcas to be addressed as follows: capacity enhancement
of both national and local laboratories (including human resource development and quality control)
in accordance with the requirements of the IHR and other international standards; the reinforcement
of infectious disease surveillance system; the control of drug resistance; and the strengthening of

health education.

Based on the above, the consistency of the Project Purpose, alming to strengthen the function of
research and administrative organizations responsible for the control of malaria and other parasitic
diseases, to implement evidence-based countermeasures for the control and elimination of the said
diseases and to enhance the capacily of local health professionals engaged in the infectious disease
control, with the Laotian health policies has been highly maintained throughout the project period.

2y Consistency of the Project Purpose with Japan’s Aid Policy

ﬁ The Government of Japan has been promoting aid activities for infectious disease control, and the
" I . N s R P . - R R
“Global Health Policy 2001-20137 clearly come oul with the promotion of NTD contol,
preparedness {or emerging and reemerging infectious diseases and international collaboration for 1l

Furthermore, in its “Basic Design for Peace and Health (Global Health Cooperation)” and “Rasic
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Policy on Sirengthening Countermedsures for Infeciious Diseases thai Pose a Threat to Global
Sacien:”, both publicly announced in September 2015, the Government of Japan states to build a
health security that is resilient to external factors such as public health emergencies and disasters and
to strengthen Japan’s contribution and roles for the countries and regions facing the pandemic
outbreaks of public health concerns. The Japan’s Aid Policy for the Lao PDR, issued in April 2012,
stipulated the “Improvement of health and Medical Services” as one of four priorilyz5 areas for

assistances.

“Global Action Plan on Antimicrobial Resistance” was adopted at the WHO General Assembly
held in May 2015, and the Plan demanded the United Nations member countries to develop own
national action plan within two (2) years afler the Assembly. In compliance with the demand, the
Government of Japan published the “National Action Plan on dAntimicrobicl Resisiance”
{2016-2020}, on the basis of the WHO'’s Global Action Plan, consisting of five pillars as follows:

1. to improve awareness and understanding of antimicrebial resistance through effective
communication, education and training;
2. to strengthen the knowledge and evidence base through surveillance and research;

to reduce the incidence of infection through effective sanitation, hygiene and infection

T

prevention measures;
4. to optimize the use of antimicrobial medicines in human and animal health; and
5. to develop the economic case for sustainable investment that takes account of the needs of all
countries, and increase investment in new medicines, diagnostic tools, vaccines and other
interventions) . :
The Japan’s action plan was developed by adding a pillar of “faternational Cooperation” to promote
AMR control by working multi-sectorally from the international point of view. The cooperation from
AMED and the National Institute of Infectious Discases as well as the JICA’s technical cooperation
are clearly mentioned as concrele initiatives. For these reasons, the Project, aiming to contribute the
AMR contral in the Lao PDR threugh the collaborative research and tecluical cooperation, is
deemed to be highiy consistent with the Japan’s Action Plan,

For these reasons, the Project, aiming to contribute the improvement of health and medical services
as welt as the control of drug-resistant malaria in the Lao PR through the collaborative research
and technical cooperation, is deemed to be highly consistent with the Japan’s Aid Policies.

3) Appropriateness of implementation method

)  The standpoint of the Project-made highly-sensitive and specific DNA detection methods for
diagnosing malaria, Schistosomiasis mekongi and Opisthorchiasis viverrini in the infectious
disease control in the Lao PDR

In the Project, DNA detection methods with high sensitivity and specificity were developed for the

diagnoses of malaria, Schistosomiasis mekongi and Opisthorchiasis viverrini. In the project

designing mission carried out in 2013, it was assumed that those methods were applied for the
project research on prevalence surveys, population genetic analyses, drug resistance, etc.; al the
same time, and that it would be "disseminated” {introduction to the laboratories in the province
level), as stipulated in the PDM. However, in order o disseminate a novel diagnostic method
developed in the Project to local taborarories, the method must be approved by the MOH as a

%

Yorest preservation’ and “improvement of educational environment and human resowrce development”.

j” Other three priovity aveas are “development Gf seelozcononic infrastructuwre”. “agricultural development and
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"Standard Method” in the Lao PDR. Having said that, the Lao MOH does not have a review
mechanism to approve it as a "Standard Method"; instead, the MOH gives permission to use it as a
faboratory service given that it acquired the prequalification of WHO. The Project introduced the
"Laopcmz;:)””", developed by the Fiken Chemical Co., Lid., to the SMPEs of three PHOs, and it is
positioned (o provide reference information to supplement officially-approved diagnostics such as
microscopic examination and RIDT. Since the acquisition of WHO prequalification is a prerequisite
for the approval of clinical use of ”Loopampw" in the Lao PDR, it is 2 common understanding
among stakeholders that 1t is impossible to realize the national dissemination of ”].-aopamp'[“w"
within the framework of the Projeci. Nevertheless, the DNA detection method by LAMP or PCR
techniques is important for detecting sub-microscopic and sub-RDT malaria cases and
asymptomatic malaria carriers, which are thought to be key factors for the elimination of malaria in
future, The NCGM, Japan's principal research institute of the Project, is supposed to continue the
collaborative research at the IPL even following the end of the project period, accumulate clinical
data to obtain WHO prequalification for "Loopampw", and continue to study on sub-microscopic
and sub-RDT malaria patients and asymptomatic malaria carriers, as well as drug-resistant malaria.
As mentioned above, the MO has declared the introduction of molecular diagnostic techniques to
provincial laboratories and the promotion of drug resistance research in the malaria control
policies; therefore, the malaria DNA detection methods are recognized as one of the important
technologies for the countermeasure of infectious diseases in the Lao PDR.

On the other hand, there is no need to test and diagnose Schistosomiasis mekongi and
Opisthorchiasis viverrini in clinical practices in the Lao PDR. For Schistosomiasis mekongi, annual
mass deworming with praziquantel is performed in endemic areas geared to community inhabitants
regardless of the signs of infection. Meanwhile, it is known that O. viverrini is, at a high frequency,
re-infected to community inhabitants following the mass deworming by praziquantel in the
endemic areas due to the food habit of the Lac PDR. At the time of the project designing, it was
assumed that the dissemination of highly-sensitive and specific DNA detection methods by LAMP
or PCR techniques in the laboratories of PHOs and DHOs for these parasitic diseases would be
regarded as one of the achievements of JICA's technical cooperation (as stipulated in PDM), but
this is unlikely to be significant considering the characteristics of the disease as deseribed above

and the current countermeasures in the Lao PDM.

However, the highly-sensitive and specific DNA detection methods for the said parasitic discases
are enliancing the reliability of the results of nationally-performed prevalence swveys. In
consideration of the compliance of the MR, it is also required for national level reference
iaboratories should have several options to diagnosis the said diseases; accordingly, the MOH is
expecting the IPL to function as a reference laboratory of those diseases in the Lao PDR. Besides,
as was described above, the number of Schistosomiasis mekongi cases is on the significant
decrease fo the edge of elimination; thus, it is rather necessary to prepare the highly-sensitive 0.
viverrini detection method for future post-elimination monitoring.

For these reasons, the rationale for the development of the LAMP-based DNA detection methods
for diagnosing Schistosomiasis mekongi and Opisthorchiasis viverrini within the scope of the

‘Project.

@ Special consideration for gender issues. social grades, environment, ethnic groups. etc.
Negative impacts for human body and environment are concerned in the Project since researchers
engage in the research activities in which infectious mamerials are handled. However, the research

sctivities are conducted under the supervision of JICA experts {researchers) and/or Lao scientists in
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charge. In this manner, considerations to the safety ol human body as well as environment are

properly made in the Project.

Moreover, the [nstitutional Review Board {JRB) was established in the IPL in 2016, and all the
research plans are subject o review by the IRB thereafter. The research topics of the Project, where
necessary, were also subject to the reviews by the IRBs both in the IPL and in the respective
Japanese research institutes; that 1s to say, the ethics in the project research is ensured properly.

4.2 Effectiveness

The effectiveness of the Project is high in general

1} Probability of Achievement of Project Purpose

As was described in the Achievement of the Project Purpose, the Project obtained important research
findings and outcomes of especially in malaria research with regard to the prevalence of the
plasmodia (including asymptomatic carries) as well as the mechanism responsible for the emergence
and expansion of drug resistance gene mutation. Particularly, the Project demonstrated the actual
situation of sub-microscopic and sub-RIDT malaria diagnosis, which is usually undiagnosed until the
infection status progresses, as well as the prevalence of asymptomatic malaria carriers; that is, the
Project has provided important insights into future malaria elimination. In addition, on the research
of the drug resistance gene, the Project clarified the frequency of the resistance acquisition against
artemisinin, which is the most important anti-malarial medicine in the present treatment, by the
provinces and found by the population genetic analysis that artemisinin-resistant malaria rose fiom
Cambodia as the origin to the southern provinces in the Lao PDR, and then reached to the northern
end of the country. This finding indicates that there is a risk of introduction of the drug-resistant
malaria to ¥unnan Province in China due to human movement near the border. Accordingly, the
Project had just starfed a joint research (surveillance} with a research institute in Yunnan province,
China. The commencement of joint research between the Lao PDR and China implies that the
research results of the Project are directly utilized for malaria countermeasures as a regional
approach. Furthermore, the research results are multifaceted, Including the prevalence of GGPD
deficiency, which is important int determining the applicability of drug therapy for the radical cure of
Vivax malaria, and the discovery of the first case of human infection with 2. knowlesi in the Lao
PDR. These research results have been published in a number of infernational journals as academnic
papers, and also, many presentations have been made by project members at domestic and
international conferences (9 original articles published in international journals (Annex7), 39 oral
presentations at international conferences, 7 poster presentations and 18 oral presentations at
conferences in Japan, as of Octeber 2018). Further, the Project has infroduced the simple and
highly-sensitive LAMP-based DNA detection method to three (3) major SMPEs of the PHOs that
covers northern, central and southern regions as well as national level research institutes (the CMPE
and the IPL) in Vientiane, in parallel with the implementation of capacity development of health
personnel engaged in the control of malaria and other parasitic diseases on the ground. Besides, the
JICA long-term expert (NCGM researcher) became a member of national level meetings and
conferences for the control of infectious diseases in the Lao PDR and provided technical guidance
on the basis of research findings and outcomes as well as his expertise and experiences as a sclentist.
As aforementioned, the Project has generated a number of research findings and outcomes that will

g Sub-region

contribute not only to the malaria control in the Lao PDR but also to the Greater Mekon
and even the global malaria countermeasures, and are practivally used as evidences for the
formulation of policies and action plans for malaria countermeasures. The IPL has also been
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contributing directly 1o the implementation of malaria countermeasures in the Lao PRR and the
region. Therefore, the achievement level of the Project in malaria is very high in terms of boih

collaborative research and technical cooperation.

Meanwhile, concerning Schistosomiasis mekongl and Opisthorchiasis viverrini, the Project has
atmost completed development work on the LAMP-based DNA detection methods for each parasitic
disease. That is fo say, since il is not assumed that these detection methods will be used for
laboratory testing services in the Lao clinical setling, the said methods are not necessarily authorized
as the "Standard Method™ at this mement. At the time of the design stage of the framework of the
Project prior to ils official commencement, it was assumed that the DNA detection methods for
diagnosing these 2 target discases would be introduced to local laboratories by the Project;
nonetheless, as explained in the section on "Relevance”, such envisaged usage of the methods would
not be practical given the nature of the disease and the infectious disease countermeasures taken in
the Lao PDR. Meanwhile, they are used as sensitive, specific and reliable DNA diagnostics in the
prevalence surveys conducted by the MOH and WHO. The MOH also calls for the IPL to funcfion
as a reference laboratory in these diseases from the perspective of IHR compliance. In addition, as
with the malarfa control countermeasures mentioned above, the JICA long-term expert (NCGM
researcher) is assigned as a temporary member of the Advisory Committee on Parasitosis hosted by
the MOH and WHO, and the Project has been continuing to share research findings and outcomes
and providing technical advice throughout the project period. Thus, concerning Schistosomiasis
mekongi and Opisthorchiasis viverrini, the Project has also contributed to the infectious disease
countermeasures the Lao PDR in a different way than originally assumed. Thus, concerning
Schistosomiasis mekongi and Opisthorchiasis viverrini, the Project has also contributed to the
infectious disease countermeasures the Lao PDR in a different way than originally assumed. The
Project provided testing support to the surveys by lesting animal bloed and feces with the
LAMP-hased 5. mekongi DNA detection method; that is to say, the Project contributed the
enthancement of “One-Health™ approach in the infectious disease countermeasures in the Lao PDR.

Meanwhile, through the mplementation of the project activities several challenges and problems had
also been found in light of practical operation of the LAMP-based DNA detection method for
diagnosing malaria in a clinical setting in the Lao PDR. Those are regarded as the oulside the scope
of the Project; in some aspect, the Project had contributed to the extraction of the challenges and
problems, which can be emerged in the circumstances and/or environments where the method is
used in not just for the Lao PDR but in the malaria endemic areas worldwide. Detalls of the issued

are described in the “Impact” section later.
i

As aforementioned, on top of the research findings and outcomes gained from the project
collaborative research, the Project has been putting efforts to capacity development not only of Lao
young researchers but also health administrative officers and medical professionals on the ground
through joint research work and trainings provided by the Project. For these reasens, it is deemed
that the Project Purpose has generally been accomplished at the time of the Terminal Evaluation.

2) Important assumptions for the achievement of Outputs
{ Current status of “Malaria and parasitic diseases control related policies are not altered
drastically in Lao PDR”
(ﬁ? As was described in the “Relevance™ section, the MOH has been strengthentag the poiitical

efforts by publishing “the National Strategic Plav for Malario Control and Elimination
2046-20207 for the achievement of the GMS target of the elimination ol all types of malaria
. S Yt
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by the year 6f 2030.

Concerning  Schistosomiasis mekongi and Opisthorchiasis vivesrini, “the Eighth J-year
Health Sector Development Plan 2016-202(° states that the significance of taking measures
for the control of parasitic diseases including Schistosemiasis mekongi and Opisthorchiasis
viverrini on top of malaria, which are targeted in the Project.

For this reason, this OVI1 is fulfilfed since any policy alteration concerning malaria and
parasitic diseases control has not been taken place as of the time of the Terminal Evaluation.

@ Current status of “Trained counterparts do not leave their position so as o affect the

oulputs of the Project”

Only one (1) person, a junior scientist of the IPL Parasitology Laborafory, out of 21
counterpart personniel has resigned just 2 months after the commencement of the Project;
nevertheless, this had less impacted on the achicvement of Outpuls of the Project. However,
the IPL has hired a part-time Lao person with Ph.D. degree obtained in the Japan university
from the NIOPH (currently, the Lao TPHI) to compensate for this departure. Thereafter, this
stafl was promoted to the vice-director of the NCLE, and contributed to the establishment of
nove! collaborative relationship with the IPL. Further, 1 junior scientist and 1 technical joined
the IPL Lao-Japan Parasitology Laboratory in 2018. These staff turnover did not cause any
negative influence for the achievement of the Outputs and the Project Purpose. Meanwhile,
cooperative relationships with agencies engaged in the control of malaria and/or parasitic
diseases in the Lao PDR were promoted as the project activities progressed, some of which
were also added to the member list of the Project as needed basis.

3) Contributing Factors for Effectiveness

Meanwhile, the CMPE of the MOH as well as WHO showed their recognition that the Project (i.e.,
HCA experts and the [PL researchers) is an important partner who can to provide scientific
evidences such as research findings and outcomes for helping them to develop policies and/or
countermeasures. Based on such recognition, the JICA long-term expert, as a representative of the
IPL Parasitology Laboratory has been assigned as a member of the said meetings and provided
technical guidance based on the project research findings and his expertise and experiences.On the
basis of the establishment of such relationship of mutual trust and collaboration amongst the
stakeholders through the implementation of the Project, the Project has been providing the scientific
evidences for policymaking, cooperating by providing testing services, receiving the funding support
from partner organizations, implying the ideal coilaboration has been continued from the technical
and financial standpoint. Simultaneously with the implementation of project research activities, the
Project has been putting efforts to apply the research findings and outcomes to the policy making,
countermeasure, ete. as well as (o establish the relationship of mutual trust and cooperation with
relevant organizations. As a consequence, the Project has made a great contribution to the infectious
disease control in the Lao PDR; at the same time, the effectiveness of the Project was enhanced

significantly.

4y Inhibitory Factors against Effectiveness

No major event that hinders the effectiveness of the Project has observed as of the time of the

é@ Terminal Evaluation.

/
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4.3 Efficieney

The efficieney of the Project is high in general.

1y Progress Management of the Project Activities

The Japanese project member organization such as the NCGM, UR and UT have been doing
collaborative research with the Lao project implementers such as the IPL and the NIOPH before the
commencement of the Project, that is to say, the collaborative refationships have already been
developed at the time of the commencement of the Project. Especially in the IPL, the project
research activities have smoothly started in the IPL using existing research instruments and
equipment, which had been introduced by the NCGM. However, it usually took
longer-than-expected time (approx. 2 to 4 months) fo go through procedures for acquisition of tax
exemption certificaies for research instruments, reagents, cte. from the Lac authority concerned in
accordance with the R/D. The Mid-term Review mission had observed that similar problems had
happened in other IPL laboratories. In particular, the reagents with short expiration dates can be used
in the experiment for a shorter period of time. Following the fime of the Mid-term Review, the IPL
has appealed lo the relevant ministries and agencies for problem solving, but it has not been reselved
even at the time of the Terminal Evaluation. Although this did not have a significant negative impact
on achieving the Outputs and the Project Purpose, it negatively affected the smooth progress of the

Project.

In addition, the Project implemented researches following the acquisition of ethical clearance by the
relevant authorities concerned both in Japan and the Lao. PDR. Accordingly, the Project submitted
research proposals to the National Ethics Comunittee for Health Research properly; however, it took,
in many time, more-than-expected time for the Project to receive the results of the review by the
Committee. The Project sometimes have to put a special consideration for the timing of survey
especially for malaria and Schistosomiasis mekongi, thus, the Commitlee is recommended to
improve this situation for smooth implementation of cthical reviewing.

Meanwhile, as was described in the “Verification of lmplementation Process” section, the 1PL
Parasitology Laboratory is operated as the Lao-Japan Joint Laboratory, headed by the Chiel Advisor
of the Project (NCGM department director) and the JICA long-term expert is assigned as the

Laboratory Managet to organize research activities as well as other managerial work in the Lao PDE.

The IPL hold a weekly meeting with the participation of all laboratory heads chaired by the Director
of the IPL to share the progress and achievements as well as to discuss managerial issues. At the
initiative of the JICA long-term expert (NCGM researcher) stationed in the IPL, the faison and
coordination of the research collaboration amongst the Japanese rescarch institutes such as the UT,
the UR, the TMDU and the Juntendo University. Meanwhile, the project coordinator has changed
approximately one year before the end of the project period; nonetheless, the coordination work was
propetly taken over to the successor. Thus, the liaison and coordination amongst the whole plavers

have adequately been continued throughout the project t period.

23 Beneficial utilization of provided equipment and materials
Though the frequency of use varies in accordance with the refated purpose and environment, all the
instruments, egquipment and devices are properly used to the research activities and maintained by

_ ., N R . . . . .
;’%w Lao side. Some of the instruments provided by the Project is also used by other laboratories as

L

vices and equipment in the Lao-Japan Parasitology Laboratory; {urther, JHCA experts sometimes

f% 1 IPL instruments. [n addition, other faboratory staff are allowed to use research instruments,
d%

/
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provide instruction on the usage of the instruments on request. Thus, the instruments and equipment
provided for the Project are effectively utilized not only in the Project but also in the research

activities of all 1PL laboratories,

3)  Beneficial utilization of knowledge and skills acquired at the training in Japan

A total of five (5) Lao young researchers were dispatched lo the Japanese research institutes for
short-term training (4 in the NCGM and 1 in the UR), The knowledge and skills gained through the
trainings were utilized to the project research activities effectively, Meanwhile, one (1)
administtative officer of the CMPE is currently working on his doctoral thesis concerning
epidemiology for the control of malaria in the UR under the framework of project’s long-term
training, and is anticipated to acquire the Ph.D. degree by the end of the project period. Another one
(1) stafl’ of the Lao TPHI was given the master’s degree by the UR in October 2017, and returned to
her original Institute. These young researchers and administrative officers are expected [o lead the
infectious disease control in future from the academic and political standpoint in the Lao PDR.

Moreover, as has been described, the Project provided a tofal of 156 health personnel such as
administrative officers on the ground and medical professionals with the basic raining of the theory
and practice in parasitic disease diagnosis based on the recognition of the necessity to capacity
enhancement of such personnel. The Project, from the next year of 2016, commenced the annual
refresher training for the said health personnel, and the trainings are expected to sustain by the joint
efforts of the NCGM and the IPL even following the project period. The Terminal Evaluation
mission heard some positive changes such as the improvement of manipuiation skill for clinical
testing from the interviews of the Lao counterpart personal.

4) Collaboration with External Resources
@®  Collaboration with other partner organizations such as WHO
The initiatives for the control of malaria and other parasitic diseases in the Lao PDR are
proceeded by the concerted efforis of development pariners such as WHO and UNICEF as
well as research organization such as the IPL and the LOMWRU as the initiative of the MOH.
Since it is necessary to take into consideration of the policies and/or direction of infectious
disease control of WHO headquarters as well as western pacific regional office, the Project
has been exchanging andfor providing data or information gained from the project research
with WHO and other partner organization in a proactive manner.

As a resuli, the Project assisted the MOH, with the support of WHO, to perform the joint
national prevalence survey for Schistosomiasis mekongi in animals with the Ministry of
Agriculture and Forestry, by providing testing services using the DNA detection method. The
Project received financial support for the implementation of the survey, that is, acquired
valuable epidemiological data of the infection rate of the disease in animals with no use of
project budget. 1 is notable that the Project had gained an experience of collaborative activity
with the Ministry of Agricubture and Forestry; therefore, it is anticipated that this kind of

cross-sectoral activities become widely be done hereatler.

Investigation of the applicability ard operability of the LAMP-based DNA detection kit for
the diagnosis of malaria

As was deseribed before, the Project appiied the “Loapamp’™ MALARIA PanPf Detection
Kirm with DNA extraction kit and detection device as the LAMP-based DNA detection
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method for diagnosing malaria. and this is used for project research and is introduced 1o
major SMPEs of PHOs to provide supportive diapnosis results. The Project procured a total
of 5 detection devices from the Fiken Chemical Co., Lid, the developer of the kit and the
fundamental patent holder of the LAMP method, and the Project, in close consultation with
the MOH, infroduced it to the IPL, the CMPE of the MOH and the SMPEs of PHOs in Luong
Prabang province, Savannakhét province and Champasak province in 2015, The kit is
developed as a finished product and the reliability of test results are secured; however, it is
not commercially available yet. The Project is verifying the applicability and operability of
the kit in clinical practice, and sharing the observations with the said company. The MOH is
aware of this situation; in fact, the MOH would rather have a high expectation of introducing
LAMP-based DNA detection method with significantly higher detection sensitivity than that
of microscopic method as well as the immunochromatography-based RIDT to surely treat
sub-microscopic and sub-RDT malaria patients as well as asymplomatic malaria carriers.
However, in the SMPEs where the Loopamp’™ were introduced at the provineial level, the
sufficient number of tests performed by the kit could not be gathered for various reasons.
Under the support of the Kiten Chemical Co. Ltd., five (5) additional LAMP detectors are
planned to be introduced to the DHOs in the endemic areas by the time of project closure, and
cases will comtinuously be accumulated even afler the project period and research activities
related to asymptomatic malaria carriers will be advanced.

5) Contributing Factors for Efficiency

At the initial phase of the Project, the Project could not obtain sufficient number of samples enough
to analyze the distribution of prevalent malaria plasmodia through the field surveys. However, owing
to the abovementioned training geared to a total of 136 health personnel, the Project was succeeded
in establishing the sample collection network, and provided huge number of samples as of the time
of the Terminal Evaluation. This has enhanced the effectiveness of the Project from the aspect that

the samples were efficiently collected.

As mentioned above, the Project has been advancing its activities in cooperation with various partner
organizations, including the MOH, WHO, and the Ministry of Agriculture and Forestry in an
efficient way.

&) Hindering Factors against Efficiency

As was described in the “Progress Management of Project Activities”™ above, there were several
cases that it took a couple of onths to obtain certifications of tax exemption on the basis of the R/D
for the research instruments as well as reagents, which were brought from Japan. Some reagents with
relatively short valid period had been shortened the days for expiration date since it had been kept in
the customs for a certain period of time. Though it had not caused critical influence on the project
activities, it is deemed to hinder the smooth implementation of project activities to some extent.
Thus, this is regarded as a hindering factor against the efficiency of the Project.

Under such circumstances, the [PL had been asking the relevant authorities such as the MOH and the
Ministry of Finance for improvement, and the Mid-term Review mission aiso acknowledged this
issue at the time of the Mid-term Review and provided a recommendation toward the said ministries
to improve ity however, this situation has remained unchanged even at the time of the Torminal
Evaluation. At the [PL Annual Board Meeting 2015, this subject was raised in the presence of the
Ambassadors of Japan. France and Luxembourg (the Lao-French and Lao-Lux Labs at the [PL) have
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the same difficultics. As has been described, the IPL Lao-Japan Parasitology Laboratory has been
supplying the scientific evidences, which are useful to the implementation of the infectious disease
control in the Lao PDR; thus, the IPL is recognized as a part of its implementation system. Thal is (o
say, the collaborative research in the [PL can be synonymized with the direct and/or indirect
implementation of a par{ of national activities for the infectious disease countermeasures. Therefore,
it is highly recommended for the for the relevant ministries such as the MOM and the

4.4 Impact

The following positive impacts are confirmed and/or expected by the implementation of the

Project.

0 Probability of achievement of envisaged Overall Goal

The technical cooperation projects, implemented under the scheme of SATREPS, are not always
required to set Overall Goal(s) due to its characteristic feature of “foin{ research project”. Having
said that, SATREPS Project puts greater emphasis on the practical utilization of research outcome of
projects to society; therefore, the Team will discuss about two envisaged overall goals of the Project
in this section as follows: “Whether the knowledge and technologies regarding parasitological
research, acquired from the Project, will be maintained or further enhanced”.

The IPL Parasitology Laboratory has been operated as the Laoc-Japan Joint Laboratory, and the
researchers of the NCGM, a Japanese project implementing agency, is proactive in doing operational
management of the Laboratory. The JHCA experts have been working on the project research
activities in consideration of nurturing Lao researchers, and it is deemed that the capacity of those
researchers has significantly been enhanced in comparison with that in the beginning of the Project.
Moreover, the Laotian young researchers in the IPL sometimes accompanied the JICA long-term
expert (NCGM researcher) to attend the various meeting opportunities at the national level, and
experienced and learned the theory and practice of the infectious disease control as well as the
practical application of research outcomes to the society. Having said that, it is recognized that they
are still young researcher and less experienced to run and fo maintain or even enhance the research
capacity of the IPL Parasitology Laboratory by themselves; from the project-designing stage. it had
not been anticipated to hand over the project research 1o the Laotian staff in the IPL Lao-Japan
Parasitology Laboratory. Further, as has been mentioned, the IPL Lao-Japan laboratory is already
regarded as a part of the implementation system of the infectious control in the Lao PDR, and the
NCGM is decided to sustain the collaborative research in the IPL even following the termination of
the Project; therefore, it is highly expected that the research activities will further be enhanced and
expanded hereafter on the project’s research ouicomes and human resource development as a sirong

steppingstone.

Further, many Japanese research institutes of the Project participate “the Japanese Consortium for
Lao Health Research”, established 1n 2003, of which Lao brunch office is in the Lao TPHIL The
mission of the Consortium is not only to generate research oulcomes but also to contribute the
human resowrce development geared 1o Lao rescarchers, administrative officers and medical

rofessionals. Under the circumstances, it Is anticipated, even at the time of the Terminal Evaluation,

‘/2) Other Positive Impacts
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The efforts for the acquisition of the prequalification for the LAMP-based DNA detection
method for the diagnosis of malaria through the collaboration between the NCGM and the
Eiken Chemical Co., Ltd.

The NCGM is supposed to continue to accumulate laboratory tesiing cases using
“LoopampW MALARIA Pan/Pf Detection Kit" in the Lao PDR even after the completion of
the Project. While this kit has enabled the detection of "any of malaria” and “"Falciparum
malaria", the Eiken Chemical Co., Ltd. has recently developed a kit that enables the detection
of "Fivax malaria”, which is prevalent in Southeast Asia. Given that these are 1o be put into
practical use, patients with sub-microscopic and sub- RDT malaria can be appropriately led to
malaria chemotherapy. The Eiten Chemical Co., Ltd. collaborates with the NCGM to verify
the clinical performance of the kit by anafyzing the resuits in the Lao PDR in conjunction
with that of another collaborative research in Thailand. The kit is expected to be approved by
the Pharmaceuticals and Medical Devices Agency {PMDA) in Japan {irst, subsequently the
company will submit an application for the prequalification by the W110. The Japanese chief
adviser of the Project (NCGM researcher) has already commenced concrete preparations such
as having the consultation opportunity with the WHO staff in charge of prequalification.

Given that the kit were pre-qualified by WHO in the future and then is expected to he sold in
many regions in the world, the testing cost will greaily be reduced; consequently, the kit will
contribute significantly to the detection of patients with sub-microscopic and sub-RDT

malaria and even asymptomatic malaria carriers worldwide.

Meanwhile, the SMPEs of the three provinces, in which LAMP-based DNA detection
methods for malaria diagnosis were introduced, are located far from the rural areas where
malaria incidences frequently occur, and it is not utilized as frequently as originally assumed,
since the local health professionals were not well-informed. Hereafter, another five LAMP
detectors will be introduced to health facilities in the endemic areas with the cooperation of
Eiken Chemical Co., Ltd, but at the time of introduction, it is necessary that the Project
should put effors 1o publicize the performance and utilization of the kit to the Iocal
stakeholders; at the same time, to introduce the practical operational procedures of the testing
services, such as algorithms for selecting eligible patients for genetic diagnosis by LAMP
method and specimen transfer method, etc. On the other hand, it was confirmed that LAMP
reagents under storage can easily deteriorate with moisture, enough to affect the measurement
results as false positive, in usual environment of laboratories in the Lao PDR. Since
LAMP-based malaria DNA detection methods are expected to be used in hot and humid
malariz-endemic areas such as Southeast Asia and Africa, it is recommended that
improvement of the product be carried out, such as individual packaging of reagents, by the
tirne of application for the pre-qualification by WHO.

Cooperative research with the neopharmea tapan Co., Ltd. for research on antimalarial
Activity of a substance

The NCGM has commenced the cooperative research on the antimalarial activity of
S-aminelevulinic actd (5-ALA) with a foreign-affiliated Japanese enterprise of the
neopharma Japan Co. Lid. Although 5-ALA has been launched as a health supplement in
Japan, it is expected to have the potential to promote disinfestation of malaria parasites in
asymptomatic malatia carriers. n the Lao PDR, those who lives in malana-endemic areas
will be given supplements for a period of time to investipate their effects on malaria

plasmodium.
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This joint research will be advanced on the basis of the rescarch findings and outcomes
obtained through the Project and strong cooperation with refated organizations in the Lao
PR, so it can be recognized as a positive tmpact of the Project.

Collaboration with the MOH and the Ministry of Agriculture and Forestry through the
prevalence surveys on Schistosomiasis mekongi and the development to the "One-Health"
approach.

Ag mentioned in the "Efficiency” section, the MO, supported by WHO, carried out field
surveys on the infection rate of animals with Schistosomiasis mekongi in 2018, in
collaboration with the Ministry of Agriculture and Forestry, and the Project was responsible
for testing blood and feces of animals with LAMP-based DNA detection method. This has led
to a joint achievement as a result of the collaboration of the health secior such as the MOH

and IPL with the an as the T\/f:'n?ch-y of Am-imr!f o and !U\l'nqlvry‘

Approximately half of the mfecilous discases are considered 1o be zoonoses; thus, it is
necessary o promoie the "Oue Health” approach under the multisectoral cooperation for
better control of parasitosis such as the Schistosomiasis mekongt.

The NCLE, of which vice president is a cooperation member of the Project, emphasizes the
significance of those collaboration with the animal centers; accordingly, signed a
memorandum of understanding (MOU) on the official collaboration with the National Animal
Health Laboratory, the Ministry of Agriculture and Forestry. At the superior levels, the MOUJ
have been exchanged between the Department of DCDC, the MOH and the Department of
Livestock and Fisheries, the Ministry of Agricuiture and Forestry. The vice director of the
NCLE recommended that the IPL also participate in this collaboration. Given that these
collaborations are strengthened, they could contribute further to the countermeasure of
infectious diseases as a platform of the "One Health” approaches in the Lao PDR.

Investigation on the novel combination therapy of ant-malarial medicines based on the
research outcomes of the Project

The Project has been monitoring the frequency and spread of artemisinin-resistant malaria in
the Lao PDR using molecular epidemiological methods, and the resuits have also been shared
with the Lao MOH, WHO and other partner organizations. Based on the information from the
Project and that from LOMWRU, the Lao MOH is implementing a irial in the southern
province of the Lao PDR on the possibility of introducing alternative combinafions of
anti-malarial  medicines  (pyronaridine  -rarfesunate,  artesunatetmefloquine and
dihydroartemisinin -+piperaquine) that can replace the WHO standard malaria drug

combiration, i.e., Coartem” (Artemether +Lumefantrine).

Thus, the research achievements of the Project are considered to bave contributed fo the
initiatives of the MOM and WHO to optimize the malaria chemotherapy in the Lao PDR,
simultaneously, this can be recognized as a positive impact of the Project.

Promotion of hiter-taboratory collaboration for cross-cutting research in the 1PL

As was indicated in 3.3 Werification of Implementation Process”, due to the need for
cross-sectoral research based on the One Health concept for research and countermeasures on
vector-borne  diseases and zoonases, the IPL also encourages joint research among
laboraiories. In the weekly meeting of laboratory directors (directors, vice-directors and
faboratory managers), the research progress and f“md ings of each laboratory are shared,
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Specifically, the IPL is supposed to commence the “Bio-Lao Project 1" under financial
assistance from the Uniled States government for one vear from January 2017, and it infends
o implement cross-sectoral epidemiological research in collaboration with the Arbovirus and
Emerging Viral Diseases Laboratory (Lao-French Joint Laboratory 1), the Medical
Entomology & Biology of Disease Vectors Laboratory {Lao-French Joint Laboratory 2), and
the Vaccine Preventable Diseases Laboratory (Lao-Lux Joint Laboratory) which also
participated in Phase | of the said Project in Khammouan Provinee in Central The Lao PDR,
and the Lao-Japan Joint Laboratory, which is supported by the Project is supposed to join the
said three (33 IPL laboratories from the 2™ phase.

Maoreover, the Medical Entomology & Biology of Disease Vectors Laboratory (Lao-French
fotnt Laboratory 2) i5 working on the investigation and research on the prevalence of
malaria-transmitling mosquitoes in 8 provinces in endemic areas. After the [PL was opened in
January 2012, the NCGM, the research implementation agency on the fapancse side in the
Project, has continued to provide technical cooperation io the IPL, and following the start of
the Project too, the JICA experts have utilized visits to the IPL in order to conduct technology
transfer especially concerning DNA analysis of malaria-transmitting  mosquitoes. This
technology transfer has entailed not only experimentation but alse review of analysis
conditions and interprelation of the obtained data; morcover, in addilion to the wvisits,
assistance has been offered via telephone, email and so on. Gwing to these efforts, the IPL
has become able to identify species of malaria~transmitting mosquitoes and implement
immunogenetic research on its malaria plasmodium infection rates. As a result of conducting
malaria plasmodium DNA analysis on a total of 1,515 individual malaria-transmitting
mosquitoes through such joint research among the IPL laboratories, a positive reaction was
observed in 38 samples (2.5%). Upon analyzing this finding with the situation regarding
human infections, there was found to be a positive correlation between the malaria
plasmodivm infection rate of malaria-transmitting mosquitoes and the infection rate in
humans. These research findings were reported to the Lao Natiopal Health Research Forum
staged in October 2015 by the Lao counterpait researchers.

Since the IPL is striving to promote cross-sectoral research through the meeting of laboratory
directors and joint projects such as the above, the expansion of research can be anticipated
not only in the second half of the Project but also even afler the end of the project period, and
it can be greatly anticipated that new achievements and human resources development will be

realized as a result.

Nurturing lapanese young researchers (Postgraduate students)

The capacity development of Lao researchers is placed as one of the Quiput of the Project;
fikewise, lapanese postgraduate students are also participating in the Project, five (1 form the
TMDU, 2 from UT and 2 from UR) out of whom participated laboratory experiment work in
the IPL and/or field surveys in the Lao PDR under the support of the IST or the AMED.
Further, the Project has been receiving many “study towrs™ from Japanese universities such as
the Osaka University, the International University of Health and Wel{are, the Keio University
and so on. This is implied that the Project is used for the place of capacity development not

onty Lao but also Japanese young rescarchers.

Negative lmpact

No negative impact attributed to the implementation of the Project was observed as of the

[
o
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time of the Terminal Evaluation.

4.5 Sustainabilily

A seif-sustainability as well as a seif-deployment of the benefits provided by the Project can

be expected o some exfent.

1 Political and Institutional Aspects

As was described in the “Relevance” section, the significance of the control of malaria and other
parasitic diseases will be maintained even after the termination of the project period since the
significance is clearly siated in “the Eighth 5-Year Health Sector Development Plan 2016-20207,
Especially for malaria, the MOH, jointly with the Development partner organizations, has
strengthened efforts to achieve the elimination of Falciparum malaria by 2015 followed by the
elimination of all types of malaria by 2030. Therefore, it is anticipated that the importance of
research outcomes, which will be presented to the MOH and other stakeholders, will be maintained
even after the end of the project period since the outcomes are expected to be used as solid basis for
making decisions, policies and countermeasures by the said agencies.

The Japanese research organizations are anticipated to continue the joint research at the IPL even
following May 2019 when the cooperation period is over. Effective infectious disease
countermeasures have been implemented through various collaborations between research institnies
and the governmental organizations. However, it is desirable that the MOH and other related
organizations will provide more support to the implementation of joint research and the utilization of
research findings and outcomes for policymaking, implementing countermeasures, efe. in the Lao
PDR, even after the completion of the project period.

On the other hand, as it was also mentioned in the "/mpact” section, it is necessary, the
collaborations across the sectors should be promoted further in carrying out the consorted efforts for
infectious disease countermeasuyes, not only amongst research institutes but alse with administrative
organizations, which arce regarded as the users of the research findings and outcomes. Moreover, it is
deemed to be urgent for establishing a platform for that purpose. Individual collaboration between
research institutes has been conducted on a single occasion until now, but it is necessary for related
ministries and agencies to strategically develop a platform to promote the "One Health” approach.

2y Financial Aspects

As has been shown, NCGM has decided to continue the joint rescarch at the IPL even after the end
of the project period, by utilizing financial support from Japancse private companies as well as by
acquiring the competitive research funds in Japan. The IPL also has commenced iwo projects,
entitled as "Arboshield Project” and "BioLao Project”, financially-supported by the US Foundation,
and some of these budgets have become available in all [PL laboratories since July 2018.
Specifically, $1,000 per month are provided for each IPL laboratory for the purchase of experimental
consumables and is expected to continue for two years. Accordingly, the budget for maintaining
cotlaborative research at the IPL is considered to be secured for the time being after the project
period ended.

Including the cases in Japan, in general, project search activities cannot be financed by the specific
research budget of the organization only and continuous efforts are necessary to obtain support from
external organizations such as competitive research funds. Given that the capacity enhancement of
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the Lao researchers were continned through the collaborative research with domestic and
international partners, it can be expected that they also gain capacity to develop proposal for external
competitive rescarch funds in future, implying that the financial sustainability of the Project will also

be enhanced to some extent.

3} Technical Aspecis

As mentioned above, the NCGM has decided to continue collaborative research at IPL afier the
completion of the Project. The research and testing technologies provided through the Project wili
continue to remain in the IPL, and research resulis and iechnical advice will also be shared with
refevant organizations engaged in infectious diseases control in the Lao PDR in a sustainable

manner.

As was described in the “Effectiveness” section, the Laotian researchers have enhanced their
capacity in comparison with that at the beginning of the Project, however, the efforts for capacity
development shouid be continued with a long-term point of view. The Japanese research institutes
are supposed to continue the collaborative research with the Lao counterpart organizations by any
means even after the end of the project period. Having said that, especially for Lao young
researchers, it is required for them to make more efforts for the acquisition of novel and advanced
technologies of health sciences including malariology and parasitology, in parallel with the
day-to-day practice for improving English skili.

4) Comprehensive Sustainability

Though it is difficult to measure exactly the sustainability of the Project, securing the comprehensive
sustainability within the period of the Project would be anticipated to some extent due to the reasons

mentioned above.

4.6 Conclusion

The Terminal Evaluation Mission confirmed that "Relevance" of the Project has highly been
maintained, and that "Kffectiveness”, "Efficiency”, and "Sustainability" were also generally high,
The Project has also created a number of positive *“Mmpact” as of the time of the Terminal
Evaluation; thus, it is expected to contribute significantly to the countermeasure of malaria and
parasitic diseases in Lao PDR in future.

In particular, the Project has established the cooperative refationships with relevant ministies,
national agencies and other pariner organizations by providing scientific evidences and technical
advices as well as by assisting the national surveys, which are beneficially utilized for the
infectious disease countermeasures in the Lao PDR. Under such lfaison and cooperation, the
Project also proceeded various project activities to date. As the resuit, various scientific research
resuits have been created, and it has directly contributed to the infectious disease countermeasure in
the Lao PDR.

With regard to malaria, as a result of the establishment of cooperative relationship with local health
professionals through the provision of technical training to them, the Project obtained sufficient
number of clinical samples from malaria suspected patients and analyzed them proactively;
consequently, the Project revealed that the present state of asymptomatic malaria carriers, which is

.

recently regarded 1o be important for stengthening the initiatives for malaria elimination. in

11
=1
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addition, the important research findings and outcomes on the emergence and diffusion of the
drug-resistant malaria are gained, which had tmpacted to the commencement of novel international
research collaboration (supervision) for preventing from crossing border.

On the other hand, concerning Schistosomiasis mekongi and Opisthorchiasis viverrini research, the
Project had developed DNA detection methods based on the novel gene amplification technology,
and the developing work for the methods has largely been completed from a technical standpoint
within the cooperative period. These DNA detection methods are established as diagnostic methods
in the IPL, enabling the IPL to function as a reference laboratory for these diseases, and are also
used for the national prevalence surveys conducted by the MOH.

These research findings and outcomes are disseminated fo the world through the publications of
research articles in international journals, and many presentations has also been made at academic
conferences. Thus, the achievement of the Project from an academic standpoint is very large.
Besides, by taking the opportunities of field sampling activities, the Project has been providing
health education regarding the prevention of infectious diseases geared to community residents
jointly with the health professionals, resulted in the steady contribution to the community heaith,
The Project has also consistently addressed the fostering of Laotian young researchers through its
research activities, and the staff of the IPL Lao-Japan Parasitology Laboratory has reached the level
where they can make oral presentations in English at domestic and international conferences at the
time of the Terminal Evaluation. Though further self-study and continuation of guidance from
Japanese researchers are also required fo stand alone as researchers, it is deemed that the Project
has made a significant achievement from the viewpoint of JICA's technical cooperation.

Even after the completion of the Project, Japanese research institutes are supposed to continue
international joint research at the IPL by utilizing research funding from companies and scientific
research grants i Japan. The Japanese research institutes will move on to the preparations for the
acquisition of WHO pre-certification for the LAMP-based malaria DNA diagnostic kit, defailed
research on asymptomatic malaria carriers, and further, novel research on the substance with
antimalarial activity. Those international collaborative researches are also anticipated to
continuously contribute not only to sclentific research outcomes but also to the countermeasure of
infectious diseases in the Lao PDR hereafier.
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CHAPTER 5 RECOMMENDATIONS

The Terminal Evaluation Team made the following recommendations based on the result of the
Review.
(1) To the Project

1y Promotion of the "One-Health" approach

The Project had gained an experience of inter-sector collaboration with the Ministry of

Agriculture and Forestry, such as the implementation of the joint survey. From the aspect of the
significance of the collaboration with other organizations, it is anticipated that this kind of
cross-secloral activities such as the regular cross-sectoral meeting become widely be done, in
order to promote the "One-Feaith" approach.

2) The effort to explanation of the practical operational procedures at the time of introduction of

LAMP detectors

The Project is planning to introduce another five LAMP detectors (o district health facilities in
the areas of high malaria endemicity, and continue accumulating clinical cases even fotlowing
the completion of the Project. At the time of introduction, it is necessary that the Project should
put efforts to publicize the performance and utilization of the kit to the local stakeholders; at the
same time, to introduce the practical operational procedures of the testing services, such as
algorithms for selecting eligible patients for genetic diagnosis by LAMP method and specimen
transfer method, ete.

Meanwhile, the Project experienced that LAMP reagents under storage could easily deteriorate
with moisture, enough to affect the measurement results as false positive, in usual environment
of taboratories in the Lao PDR, and the probiem can happen in hot and humid malaria-endemic
areas such as Southeast Asia and Africa where the LAMP-based malaria DNA detection
methods were expected to be used. Though the current reageﬁt packaging would not cause any
problem of the testing results in the usage of mass survey of asymptomatic malaria carriers, it is
recommended for the Project, jointly with the Eiken Chemical Co., Lid,, to resolve the problem
by improving the “Producs”, such as individual packaging of reagents, in consideration the

usage in practical clinical settings.

{2} To the ¥MIOH
i) Improvement of internal quality controi system in local clinical laboratories

Capacity of local laboratory staff has significantly been enhaneed through the implementation
of the Project, it is confirmed that a problem concerning the quality control toward laboratory
testing results from the LAMP-based DNA detection method for diagnosing malaria,
introduced by the support of the Project. In particuiar, the Project, with the support of the
Fiken Chemical Co., Lid., developed and introduced the SOP for the said testing by providing
the staff with its training; nevertheless, it is found that there is no monitoring mechanism for
the compliance of the SOP. This is regarded not only the issue of the Project but also a
challenge of the clinical laboratories in whole country; therefore, it is recomamended that the
NCLE, in charge of taboratory quality control and assurance, will take action for the
construction and even improvement of the Internal Quality Control (IQC) mechanism

immediately.

Coordination with related development partners for effective trainings
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3)

4

Regarding the training on communicable diseases for the lab siaffs and officers in rural area
which was provided by the Project, DCDC and other relevant depariments within MOH should
continue {o work closely and ceordinate with WO and other pariners which are conducting
various Lrainings, in order to make them more effective without duplication.

Improvement of the situation regarding the certification of tax exemption for reagents rescarch
instruments and equipment.

When reagents, research instruments and equipment were brought from Japan to the Lao PDR,
it took longer time than expected o go through procedures for acquisition of tax exemption
certificates for them from the Lao authority concerned in accordance with the R/D. Especially,
some reagents with relatively short valid period had been shortened the days for expiration date
since it had been kept in the customs for a certain period of time.

Having said that, it is acknowledged that this issue cannot be solved by the MOH alone but is
regarded as a complex issue involving the Minisiry of Finance, the Ministry of Planning and
fnvestment, and other relevant agencies. Not only all laboratories in the IPL but also any
research institutes enpaged in the infectious disease control in the Lao PDR are being affected
by the issue. In other words, the relevant ministries and agencies should acknowledge the
negative impact of the issue on infectious disease countermeasures in the Lao PDR, and are
expected to make further efforts to resolve the issue, at the initiative of the MOH, by convening

infer-ministerial consultations and so on.

Smooth implementation of ethical review for the research proposal

The Project implementied researches following the acquisition of ethical clearance by the
relevant authorities concerned both in Japan and the Lao PDR. Accordingly, the Project
submitted research proposals to the National Ethics Committee for Health Research properly;
however, it took, in many time, more-than-expected time for the Project to receive the results of
the review by the Commitiee. The Project sometimes have to put a special consideration for the
timing of survey especially for malaria and Schistosomiasis mekongi, thus, the Committee is
recommended to improve this situation for smooth iimplementation of ethical reviewing.

Further cooperation to promote international joint research work in IPE with Japanese research
institutes

The Japanese research organizations such as NCGM are anticipated to continue the joint
research at the IPL even following May 2019 when the cooperation period is over. MOH should
provide more support to the implementation of joint research and the wtilization of research
findings and outcomes for polticymaking. implementing countermeasures, efc, in the Lao PDR,
because of the importance of IPL as the national referral laboratory for the investigation of
parasitic diseases and for provision of evidences for policy making and as a cooperation agency
for national surveys. [t is expected that the MOH will involve Lao and Japanese researchers to
participate in conferences on countermeasures for infectious diseases and promofte the
utilization of research findings more actively.

To the Lao Young Researchers

Further Seif-Help Endeavor to enhance International Competitiveness

It is important for the Lao young researchers to come in touch with the advanced scientific
research by themselves, in order to acquive international competitiveness. To achieve it, the Lao
voung researchers are advised o continue self-help efforts even following the termination of
the Project further, such as reading move English papers, holding journal club, capturing novel

60
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scientific information, obtaining Ph.D. degree in the future, and increasing other options for
capacity enhancement.

END
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The Mission Schedule

Annex 7

JICA AMED
D Kaname KAMAL {Team Mz, Katsumi
Leader) B, Youichi INOUE 1SHI
Ms, Yukart MAEDA JIC A Consuitant {Evaluation Analysisy {Planning and
{Cooperation Planning) Evaluation)
0210 Tue] P.M, 19:45 Arrival at VIE (TGS74)
AL 0930 Interview with Dr. Moritoshi hvagami, Mr. Yasumasa Nagaoka @ iPL
3 Qct We 14:00 Dr. Seagchanh Kounavong, Director Lao TPHI
PM. 15:00 Dr. Moknoy (Phoyphaylinh Prasayasith ), Junior Scientist and Ms. Intong, IPL
16:00 Dr. Elodie, Seientist, tPL
40t |The AM 09:00 - 10:00 Dv. Inthavoug Nouhak, Lao TPHE
P M. {4:00 - £3:00 Dr, Thippavanh Chanthapaseuth, WHO @ WHO
50 1 10:00 Dr, Phocpadith Xangsayarath, Deputy Director, NCLE
14:00 - 15:00 Dr. Matthew Shortws, Dr. Chitsavang Chaathavisouk, WHO @ WHO
6 Oet Sat Dot ion Work
7 Qet Sun Dax tion Work
AM 09:00 Ms, Vilayphone, Provincial Health Department, Savannakhet by Telephone
s0ct Mo i 11:00 Mr. Masaki Aoki, JICA Office @IPL
M 13:30 Dr. Hiromi Obasra, JICA, Policy Advisor, MOH
o 15:30 Dr. Hivoyuki Asechi, EQJ
AM [6:00 Dr. Chansamone Thanabousy, Champasak Provinee by Telephone
T 11:00 Interview with Dr. Virasack, PHO LPB [by Telephone]
90t {Tuel ] o i
B M 13:00 Dr. Masamine Jimba, Tokyo Univ.
o 15:00 Dy. Vonethatons Thongpaseuth, Deputy Chief of Labo and Treatment Unit, CMPE
09:00 [r. Somphou Sayasone, head of International Program for Health, Lao TPHI @lao
TPHI
AM. 10:30 Interview with Dr. Boenthavy, Drector Khong DHO [by Telephone]
100ct  [Wed 11:30 Ms. Pheovaly Soundala (Nat), Ms. Soncsi ty Sannikone (Soue), Technicial, Laoq
Japan Lab
PM. 16:00 Dr. Sebastiza Marcombe, Scientist, IPL @IPL
HOost h AM Do ion Work, Irterview w/ stakeholders {as needed basis)
M Dr. Paul Brey @IPL
12 Ot Fri AM | Diocumentation Work, Interview w/ stakehelders {as needed basis)
PM. Decumentation Work, Interview w/ stakeholders {as needed basis)
13Q0ct | Sat - Docomentation Work
AM.
E . | _' w - o
14 Qct  |Sun) - Asrival st Vientiane . Documentation Werk . Afnvgl at
Vigntiang
8:30 . Pasl Brey, Director, (PL
AM.[11:00 Interview with Dr. Phonepadith Khatiignavoug (Poth} and Dr. Sengdeuane Keomalaphet (Noi), Junior Scientist, L.so-
Japan Lab
13 0ct  [Mon
14:00-15;30 Dr. Bounsy, Project Director @CMPE
PV 16:00 - 17:-00 Meeting with SATREPS researcher from Japan @JICA
Dinner Meeting (Mission member, NCGM, JICA, SATREPS, ete)
160w A M. {NHRF Opening
P M. 113:00-15:00 Scientific Meeting (NHRF SATREPS session)
170at | We AM. | First Internal Meeting (ICA, AMED) for the Teminat Evaluation Report with first draft, Briefing dralting report and Minutes of Meetings
P {(MAM)
180t |Thu AM.|09:00-11:00 Discussion on the drafl version of the Terminal Evaluation Report with counterparts, and the Mi
P.M. {Second Internat Meeting (JICA, AMED) for the Terminal Evadluation Repor and the M/M
AM.[69:00-183:00 Sining of MAM
19 et Fri P 14:00-15:00 Report to the Ambassader of Japan in the LAG PDR
190,00 and 20:30 Depanture from Vientiang
200ct | Sat| AM.[Arrival at Japan
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Annex 4: List of Inferviewees

1. Center of Malariology, Parasitology and Eatomology (CMPE), Ministry of Health

Dr. Bouasy HONGVATHONG Director (Project Director)
Me. Somphane SENGPHIMTHONG Deputy Chief of Laboratory Division
Dr. Vonethalom THONGPASEUTH Deputy Chief of Labo and Treatment Unit

2. Institut Pasteur du Laos (IPL), Ministry of Health
Dr, Paul BREY Director (Project Manager)

Parasitology Laboratory

Mr. Yasumasa NAGAOKA Project Coordinator (JICA Expert)

Dr. Phoyphalink Prasayasith Junior Scientist, Lao-Japan Lab

Dr. Blodie CALVEZ, Scientist, Arbovirus&Emergingviral diseases lab
Dr. Phonepadith KHATTIGNAVONG Junior Scientist, Lao-Japan Lab

Dr. Sengdeuane KEOMALAPHET Junior Scientist, Lac-Japan Lab

Ms. Pheovaly SOUNDALA Lab Technician, Lao-Japan Lab

Ms. Sonesimmaly SANNIKONE Lab Technician, Lao-Japan Lab

Medical Entomology & Biology of Disease Vectors Laboratery
Dr. Sebastien MARCOMBE Scientist, Lao-French Joint Lab 2

3.  Lao Tropical and Public Health Institute (Lao TPHI), Minisiry of Health
Dr. Sengehanh KOUNNAYONG Director
Dr. Somphou SAYASONE Head of International Program
Dr. Inthavong NOUHAK

4. National Center for Laboratery and Epidemioclogy {(NCLE)
Dr. Phoepadith Xangsayarath, Deputy Director

5. World Health Organization Lao PDR Office (WHQ)
Dr. Matthew SHORTUS Technical QOfficer, Malaria
Dr. Chitsavang CHANTHAVISOUK National Professional Officer (Malaria)
Dr. Thipphavanh CHANTHAPASEUTH  National Professional Officer
(Neglected Tropical Diseases)

6. Champasak Provincial Health Department, Ministry of Health

Jr. Chansamone THANABOUBSASY Director, Section of Malariology,
Parasitology and Entomotogy
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16.

1.

12,

Luang Prabang Provincial Health Office, Ministry of Health
Dr. Virasack BANOUVONG Durector, Section of Malariology,
Parasitology and Entomology

Savannakhet Provincial Health Gffice, Ministry of Health
Ms. Vilaiphone PHANHANANH Laboratory Staff, Section of Malariology,

Parasitology and Entomology

Khong District Health Office, Champasak Provincial Health Office
Dr. Boonthavy SIRIPHENPHACHAN Director,

Embassy of Japan in the Lac PDR

Dr. Hiroyuki ASECHI Counsellor and Medical Attache

JICA Experts

Dr. Shigeyuki KANG National Center for Global Health and Medicine
Dr. Masami NAKATSU National Center for Global Health and Medicine
Dr. Takashi KUMAGAIL Tokyo Medical and Dental University

Dr. Moritoshi TWAGAMI Lao-Japan Lal Manager (JICA Expert)

Dr. Daisuke NONAKA Ryukyu University

Dr. Ken Ing Cherng Ong University of Tokyo

Gihers

Dr. Yasuyoshi MORI Eiken Chemical Co., LTD.
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List of Project Members

The Jagunese Side

Arex 3-1

Group
Leade
r

Name

‘Chganisation

Position (Title}

Durion

Stant

End

Year

Muonth

Yaar

Month

Note

Shigeyuki IKANO

Departiment of Tropicat Medicine
and Malariz, Research Institute,
NCOM

Director

2019

Moritoshi IWAGAMI

Depactment of Tropical Mediciae
aned Makaria, Research fnsebiuwe,
NCGM

Sentor Resaarch Foil

2043

2009

Cmitie MATSUMOTO-TAKAHA!

Departinent of Tropical Medicine
and Malaria, Research {nstine,
NCGM

Reseaicher

014

ES Y

Hitomi OHKUSA

Department of Tropieal Medivine
and Malariz, Rescarch tostitate,
NCGM

Besearch Assistant

2014

2046

s

Resigned

Masteri NAKATSU

Departinent of Tropical Medicine
and Malaria, Rescarch Instine,
NCGM

Research Assistant

2019

Akikivo DO|

Departiment of Tropica! Medicine
and Malaria, Research institule,
NCGM

Research Assistant

2013

2016

-t

Resigaed

Satoshi NAKAMURA

Department of Tropical Medicine
and Malaria, Research Institule,
NCGM

Visiting, Researcher

2013

20619

Meguomi SATO

Departiment of Tropical Medicine
and Malaria, Research fnstiwte,
NCGM

Visiting Rescarcher

205

%19

Satoru KAWA

Department of Tropical Medicine
an Matfaria, Research Ingtitne,
NCGM

Visiting Researcher

2015

2019

Tamotsu NAKASA

Technical Cooperation Cemter,
Bureau of International Medical
Cooperation, NCGM

Directes

w

2018

Resigned

Masaming JIMBA

Department of Comumunity and
Giobal Health, Graduate School off
Medicine, The University of Tokyo

Professor

2013

2019

Ken ING CHERNG ONG

Department of Camumanity and
Cilobal Health, Graduate School of
Medicineg, The University of Tokyo

Assistant Professor

2015

9

Hitomi ARAK]

Depariment of Conununity and
Globat Health, Gradusie School of
Medicine, The University of Tokyo

PhD, Student {DZ)

2045

2019

Jun KOBAYASH!

Depactent of Global Healil,
School of health Sciences,
University of the Ryukyus

Professor

2013

e

2019

Daisuke NONAKA

Diepartnent of Global Health,
Schoot of kealth Scieaces,
University ol the Ryukyus

Associate Professor

214

W0

Emiri TAKAHASHI

Department of Global Heatth,
Schoot of health Sciences,
University of the Ryukyus.

Phi, Stadent (D3}

015

010

tiviasashi AZLIMA

Department of Global Health,
School of heallh Sciences,
University of the Ryukyus

Master Stdent
(M2)

2015

2017

w

Resigned

Teshihito MITA

Deparinent of Molecutac and
celiutar Parasiiology, Juntcndo
University, School of Medicine

Professar

2013

2619,

Takashi KUMAGAT

Section of Envizonmental
Parasitology, Department of
International Health Development,
Division of public Mealth, Gradunte

Assistant Professor

2019

Masafund YAMARE

Section of Envisonmental
Parasitelogy, Department of

i jonal Health Developine
Diviston of public Health, Graduate

Schosl of Tokyo Medicsl and

PhD, Stedent (D2)

2014

017

Resigacd
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The Laos Side

- Duration
Gisoup
Leade Naie Organisation Pogition {Title) Start et Note
R
Yuar Month Year Month
. : TV Cemer ol Malariology, Patasiology| . .
t asy MNOGVANTE . o RRER) T 3 201 5 2049 E
o [Bouasy HONGVANTHONG and Bntontology (CMPEL MO Director 01 09 §
Paul BREY Institr Pastess du Laos {I°L) Divector 204 b3 018 4
Phancpadith KHATTIGNAVONG | Passsitology Laboratory, 1PL Junjor Seientist 2014 5 080 4
Sengdeuane KEOMALAPHET Parasitology Laboratory, (PL Junior Scientist 015 Hi 2019 4
Phoyphaylink PRASAYASITH  iParasiiology Laboratory, TPL funicr Scieniist 2017 9 2019 4
Lavy LORPHACHAN Parsitology Laboratory, {PL Eaboralory 2044 sl 2007 17| Resiancd
Techoictan
Pheovaly SOUNDALA Parasitology Laboratory, [PL '[.abarfxi?ry 24 3 2009 4
Technician
Sonesimmaly SANNIKONE Pasasitology Laboratory, IPL. Laborsiory 2018 & 2010 4
Technician
Eng SAYAVONG Parasitology Laboratory, 'L Jurior Scientist 014 3 20149 7iResigned
Somsasith o labaratory sols
2l . . - 2 4
CHONEPHETSARATH Entomoloegy Laboratory, [PL Techmician 013 8 2019
Center of Malarielogy, Parasitology) Vice Chief of <
/15 L . 2 Y 4
Phautualong VILAY and Entomolopy(CMPE), MOI Administration Unit 013 3 R
N Lao Tropical and Public Health .
rchank KOUNN, 3 i 2 9
Sengehant KOUNNAVONG Tnssitate {laoTPEE), MOH Director 015 8 201 4
- Lao Tropical and Public Health Deputy Head of
S % S 3 . - . 2 g 2039 4
omphoit SAYASONE Institute JaoTPHE)., MOH Research Division o3
Lao Tropical and Public Health .
. _ St 2 20618
. Tnthavong NOUHAK Tnstitite e FPHL, MO Staft 15 4 9 4
. . ¢ |National Center for Laboratory and .
Phone; AN ATH . X rec 2 8 20 4
hoacpadith XANGSAYARATH Epidemiology (NCLE), MOH Deputy Divector 015 1% 1
Departmesyt of Communicable Chief of Parasits &
[P . N g
Bounnatoti INSISIENGMAIL Disezse Control (DEDC), MOH MPCanlro! 2015 8 2019 4
Diyision
Boualun KHAMLOME T8 Center, MOH Deputy of Disease 2013 8 2019 4
Prevention Division
Chandavone PHOXAY Food and Nutrition Ceater, MOH  [Depaty Director 015 g 201% 4
Staff, Prinsary
Souighethmi THAMMALANGSY |Minister of Secretary, MOH #Health Care 2615 3 2019 4
Division
Khatthanaphone Deparnuent of Hygisne and Health f:{laflf;‘[’gm?ry 2015 3 2019 4
PHANDOUANGANGSY Pramation (DHHP), MOH catihLans - ;
Division
Bouthavong Depastinent of Training and . N
g 2615 2019 4
PHENGSISOMBOUN Rescarch (ITR), MOH Deputy Direcios 8 !
o Research
" Oeparinens of Training znd
engl? ATPADITH & {35 (113 4
Seagdavy XAYPADITH Research (D7), MOH M-az!x.g:mem 204 8 2
Division
, Department of Trainiag and Sraft, University
VIENGVILAY i L 2013 8 019 k]
Southids VIENGVII Research (DTR), MOH Lducation Division w9
Savannakhet Frovincial Healtl .
Tiengkl P AVONGSA 0 ¢ 2015 019 4
Tiengkham PONGVONGS, Depautment, MO eputy Director 8 200
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Dispatch of JICA Experts

Long-term Pxperts

Annex 5-2

No Name Job Title Period

1 [Moritashi IWAGAM! (M) iﬂ;ﬁ‘fE;:l‘l:;)‘:“['\’;t';CL'I‘!;““’”I Gonetic Analysis 10 419014+ 30 Aprit 2019
2 {Tetsuo YAMASHITA (Mr.) Project Coordinator 07 Aug 2014 - 05 Aug 2016
3 Kimiko MASUDA (Ms.) Project Coordinator 28 Juby 2006 - 27 July 2018
4 Yasumasd NAGAQKA (Mr) Project Coordinator 30 July 2018 - 30 Aprit 2019

Shart-ters

1 Experts

Perivd

No' : Naung : Job Title

i Dr. Shigeyuki KANG (Mr.) Chief Advisor 02 june - 05 June 2014
2 . Moritoshi IWAGAME (M) Short-term Expert 15 June - 22 June 2014
3 Dr. Shigeyuki KANO (Mr.) Chief Advisor 25 Aug - 31 Aug 2014
4 IDr, Shigeyuki KANO (Mr.} Chiel Advisor 13 Oct - 19 0ct 2044
5 {Dr. Masami NAKATSU (Ms.) Short-term Expert 14 Oct - 19 Oct 2014
6 {Prof Jun KOBAYASHI (Mr) Short-term Expert 15 Oct - 18 Oct 2014
7 Dr. Takashi KUMAGAI (Mr) Short-term Expert 150ct - 20 Oct 2014
8 Br. Takashi KUMAGAT (Mr.) Short-terma Expert 07 Dec - 4 Dec 2014
9 Dy Masami NAKATSU (Ms.) Short-term Expert 25 Jan- 14 Feb 2015
10 {Prof. Masamine JIMBA (M) Short-term Expert 21 Feb- 26 Feb 2015
i1 |Dr. Shigeyuki KANO (Mr) Chief Advisor 21 Feb- 26 Feb 2013
12 |Prof. Jun KOBAYASHI (Mr.) Short-term Expert 14 Mar- 25 Mar 2015
13 |Prof. Masamine JIMBA (Mr) Short-term Expert 20 Mar- 24 Mar 2015
14 {Dr. Takashi KUMAGAT (Mr.) Short-term Expert 18 April- 25 April 2015
15 [Prof. Masamine JIMBA (Mr) Short-ferm Expert 28 May - 03 Jun 2015
16 |Dr. Shigeyuki KANO (Mr) Chief Advisor 31 May - 04 Jun 2015
17 {Dr. Shigeyuki KANO (Mr.) Chief Advisor 26 Aug - 28 Aug 2015
18 |Prof. Masamine JIMBA (Mr) Short-term Expert 26 Aug - 29 Aug 2015
19 {Prof. Jun KOBAYASHI (Mr.) Short-term Expert 25 Aug - 30 Aug 2015
20 {Dr. Shigeyuki KANO (Mr.) Chief Advisor 11 Oct - 150ct 2015
21 [Dr. Masami NAKATSU (Ms) Stiort-term Expert 11 Oct - 24 Oct 2013
22 |Dr. Akihire DOI (Mr) Shart-term Expert 11 Oct - 24 Oct 2015
23 {Prof. Masamine JIMBA (Mr.) Short-term Expert 12 Oct - 16 Oct 2015
24 iDr. Daisuke NONAKA (Mr. } Short-term Expert 12 Oct - 14 Oet 2015
25 {Dr. Takashi KUMAGAI (Mr.) Short-term Expert 12 Qcl - 15 Oct 2013
26 iDr. Masami NAKATSU (Ms.) Short-terra Expert 05 Dec - 11 Dec 2015
27 {Dr. Shigeyuki KANO (Mr.) Chief Advisor 25 Jan - 27 Jan 2016
28 {Prof. Masamine JIMBA (Mr.) Short-term Expert 06 Feb - 11 Feb 2016
29 [Dr Daisuke NONAKA (Mr.) Short-tenm Expert 21 Feb - 28 Feb 2016
30 |Dr. Shigeyuki KANC (Mr.) Chief Advisor 24 Feb - 27 Feb 2016
31 [Prof. Masamine JIMBA (Mr.) Short-term Expert 13 Mar - 17 Mar 2016
32 |Dr. Takashi KUMAGAT (Mr.) Shori-term Expert 25 April - 30 April 2016
33 [Prof. Masamine JIMBA (Mr.) Short-term fixpert 28 April - 1 May 2016
34 {Dr. Masami NAKATSU (Ms.) Short-term Expert 06 Jun - FJun 2016
35 |Dr. Shigeyuki KANO (Mr.) Chiefl Advisor 12 Jun - 13 Jun 2016
36 |Prof. Masamine JIMBA (Mr.) Short-term Expert 25 Jan - 30 Jun 2016
37 |Dr. Shigeyuki KANO (Mr) Chief Advisor 01 Aug - 04 Aug 2016
38 |Dr. Shigeyuki KANO (Mr.) Chief Advisor 25 Sep - 30 Sep 2016
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17 Gel <20 Oct, 2016

30 1Dy Takashi RUMAGAT(vrg Short-tesmy Expert

40 |Dr. Shigeyuki KANO (Mr.) Chiel Advisor 25 Qct-30 Oct, 2016
41 Prof. Satoru KAWAT(Mr) Short-term Expert 25 0¢t -30 Oct, 2016
42 1Dr. Masami NAKATSU (Msg.) Short-term Expert 23 0ct- 30 0ct 2016
43 [Dr. Daisuke NONAKA (Mr ) Short-term Expert 22 G- 30 Oct 2016
44 |Dr, Takashi KUMAGAL (My Short-term Exper( 26 Oct - 29 Oct 20106
45 |Dre. Megumi SATO (Ms.) Short-lerm Expert 21 Oot - 30 Ot 2046
46 Prof. Masamine HMBA (Mr.) Short-term Expert 18 Nov - 22 Nov 2016
47 jDr. Shigeyuld KANO (vir) Chief Advisor 10 Dec - 17 Dec 2016
48 [Prof Masamine JIMBA (Mr) Short-term Expert 10 Deo- 16 Dec 20146
49 |Prof. Jun KOBAYASHI (Mr.) Short-lerm Expert 13 Dec- 17 Dec 2016
50 |Dr. Tamotsu NAKASA (Mr) Short-term Expert 13 Dec - 17 Dec2816
51 Dr. Shipeyuki KANO (Mr) Chief Advisor {5 Jan - 20 Jan 2017
52 |Dr, Takashi KUMAGAT {Mr) Short-term Expert 24 Jan - 04 Feb 2017
53 |Dr. Daisuke NONAKA (M. ) Short-term Expert 06 Feb- 09 Feb 2017
54 |Prof. Masamine JIMBA (Mr,) Short-tarm Expert 23 Feb- 27 Feb 2017
535 1Pr, Shigeyuki KANO (Mr) Chief Advisor 05 Mar - 09 Mar 2017
56 iDr, Takashi KUMAGAI (Mr.) Short-term Expert 25 Aprif - 01 May 2017
57 1Prof Masamine JIMBA (Mr.) Shori-term Expert 01 Fuly- 07 huly 2017
58 {Dr. Daisuke NONAKA (M) Short-term Expert 06 Aug - 09 Aug 2017
59 1Dr. Shigeyuki KANO (Mr) Chief Advisor 30 Sep - 04 Oct 2017
60 {Dr. Shigeyuki KANO (Mr.) Chief Advisor 21 Oct - 26 Oct 2017
61 |Prof Masamine JIMBA (Mr.) Short-term Expert 21 Qct - 27 Oct 2017
62 [Dr. Masami NAKATSU (Ms.) Short-term Expert 22 Oot - 27 Oot 2017
63 |Dr. Takashi KUMAGAI (Mr) Short-term Expert 22 Oct - 26 Oct 2017
64 Dr. Megumi SATO (Ms) Short-term Expert 22 Oct - 26 Ocl 2017
63 {Dr. Daisuke NONAKA {Mr.) Short-term Expert 22 Ocl - 26 Oct 2017
66 1Dr, Takashi KUMAGAI (Mr) Short-term Expert 23 Jan - 27 Jan 2018
67 {Dr. Shigeyuki KANO (Mr.) Chief Advisor 19 Feb - 23 Feb 2018
68 [Prof, Masamine JIMBA (Mr) Shorl-term Expert 21 Feb - 26 Feb 2018
69 Dr, Takashi KUMAGAT (M) Shori-term Expert 19 April - 29 April 2018
0 |Dr. Masami NAKATSU (Ms.) Short-term Expert 20 Aprif - 23 April 2018
71 iDr. Shigeyuki KANO (Mr) Chief Advisor 24 june - 26 June 2018
72 iProf. Masamine JIMBA (Mr) Short-term Expert 24 Jupe - 27 June 2018
73 {Dr. Masami NAKATSU (Ms.) Short-term Expert 235 june - 29 June 2018
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Domestic Training in the Lao P.D.R

Annex5-3

Brate Training Name Venue Course Swmmary Parsicipants
e - . b Lecture
Traisny Conrse for ;saw‘.sim 2 Practice
: 013 | discases diagnosis for medical 12b P . . . st Allapeu {12}
rechnicians 3. Growup g)@cussmn & Presentation
4. Bualuation
PPN - t Leciese
kN lrauu:zg‘g < outse for pasasitic 2 Practice i
£3-47 Ruly, 2005 | diseases (Emgnx)s;svfu: mieghicad lab 1P 3 Group Biscussion & Presentation Sekong (11}, Champasak (15)
technicians N N
4 Evaluation
Trainig Conrse for parasitic ,! ;,:: ::;z
10- 14 Aug, 2015 | diveases diagnosis for medical fab Hi o e . Savanaakher (173, Saravane {343
rechniclans 3. Group {)Jscus;zon & Presentation
4 Evalumtion
Training Cornse for parssitic {. Lesture
E9-20 Oct, M3 | disenses diaynosis for medicat kab § Savannakhet Proviace |2 Practice Sawannakhe! (35)
wechaicians 3. Evaluation
Training Course for parasitic 1. {ectare
22-23 Oct, 20035 § diveases diagnosis for medical Iab| Champesak Province 2. Practice Champasak {18)
technicians 3.Evaluation
“Fraining Course for LAMP 1. Lecture
26-27 Oet, 2013 methoud for medical fab Sarzvane Province {2 Pragtice Sacavane (13}
fechuicians 3 Evpluation
Teaining Course for LAMP . Lecture
78-79 Oct. 2013 methood {or medical lab Sekongt Province {2, Practice Sckong (8)
technicians 3 Bvalgation
Training Course for LAMP I Lecture o
15-17 Aug, 2016 aethood for medicat lab IPL & CMPE 5 Practice CMPE Vicotinne (3)
technicians )
Tratming Course for LAMP I Lecture
22-23 Aug, 2016 methood for madica fab Savannakhet Province |2, Practics Provincia! Health Office, Savannkhet (3)
technicians
Training Course for LAMP 1. Lecture
24-25 Aug, 2018 methoad for medicat lab Champesak Provinee [2. Practice Provincizl Health Gffice, Champasak (3}
technicians
Training Course for LAMP Lusngprabana 1. Leature . X
5-7 Sep, 2016 methood for medical fab Province = 2. Praciice Provincial Health Office, Luangpravang (6F
techniciang
Training Course for LAME Lusngprabarg { Falfow upp Practice . i
27-28 Seg, 2016 mathosd for medical lab Province 2.Q&A Peoviactal Heaith Oftize, Luangpravang (2)

technicians

Fallow up Lecture

3% Qct, 2016 Foltow up Training Attapen Province 2. Q%A Anzpeu {23)
1. Fallow up Lecture
! Nov, 2616 Follow up Training Champasak Province §2. Q&A Champasak (33)
1. Follow up Lectere
2 Nov, 2016 Follow up Training Sekeny Province {2, QA Sekong (19}
1. Follow up Leglyre
3 Nov, 2016 Fallow up Training Saravane Provioee |2 Q&a Saravane (21)
¢, Foltow up Lecture
4 Nov, 2016 Foltow up Tralving Savasnakhet Proviace }2. Q&A Ssvannakhet { (37)
1. Follow up Lecture
14 Nowv, 2016 Follow up Training Savannzkhet Province (2. Q&A Savannakhet 2 {24)

17-18 Fan 2017

Follow up Training of Malaria
LANP method lor medical lab
techuictans

nang Prabang Provin

Foltow up practice, trouble
shooting and Q&A

Provincial Health Office, Luang Prabang

{3)

6-7 Mar 2017

Tollow up Training of Malaria
1. AMP mefhod for medical ial

khet Provinea

technicians

Follow up practice, treuble
shooting and Q& A

Provineiad Healtly Office, Savannakhet (3)

9.10 Mar 2017

Follow up Tralning of Maiaria

Champasak Province

Follow up practice, trouble

Proviucial Health Office, Champasak {3)

2 Nov 2017

('A,M? vmcﬂmd for medical lab shooting g O&A
Tratning C P i L. Lecwure
£ 2 3 n
£atning Course 107 parasiic 2 Practice

diseases diagnosis for medicat fab
technicians

Phangsaly Provinee

1. Group Discassion & Presentation
A4, Evalustion

Phongsaly {9}
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Proviston of Equipment

Anaes o

Na. Procurement ftems Qv jAHgeation Areival Date Bsage Siatus Note Price (Yen)
1 [Purchased m Japan JDNA Sequencer (Genetse Analyzer) £ tnatitut Pasteor da Laos 20041057 i bise 20,366,530
3 Epurehased w Japan Microclip Bleetrophorests Svstem {or B Institut Pasteut de Laos 20141031 b Use 6167 880
2 fPorchuased SN b Anstysis i nstitut Pastent du Laos 2014103 1 {ise 67
3 |Puschased m Japan {Real-tone POR System i Institut Pastetr do Laos 20041031 in Use 4,930,600
4 {Purchased in Japan jThenmal Cyeler 3 fastitut Pasteur du Laas 2014140 Inifse 2,646,000
5 {Purchased in Japan [Microscope + CUD Camera Syatan i Institng Pasteur dit Laos 20141031 i Use 2987100
& Purchased in Jupan |Spectrophotometer { Institut Pasteur du L.aos A0E4E03 I se 1,989 000
7 {Purchased in lapan |Gel huaging System i Institut Pastewr du Lans 20041031 tn Use 904,500
8 [Purchased in Japan {Biologieal Shaker H Tnstitut Pasteur du Laos 20841031 {nUse 585,000
9 Purchased in Japan |Zoom Stereo Microscope ! institur Pasteur du Laos 20141031 InUse 539,180
10 |Purchased in Japan |Ultra Low Freezer (-80°C) 2 Institet Pasteur du Laos 20141824 n Use 3,039,136
11 {Purchased in Japan |Laboratory Fresver (-30°CH 3 Institut Pastear do Laos 20141124 In Use 1102107
12 |Purchased in Japan [Phamaceutical Refrigeratocs ¥ Institut Pagteur du Laos 20041124 In Use 334,800

13 {Purchased in Japan |Muiti-Gas Incubater 2 institut Pasteur du Laos 20141124 in Use 3,093,524

. Refrigerated Centrifuge with Roter for .
i4 uechas b - 2 l{ t Py Laos 206141124 I {se 2,227,000
Purchased in Japan \ Sml Roter for 1 Sml and S tubes nstitut Pasteur du Laos 1 s ,227,

15 |Puechased in Japan |Biological Safty Cabinet H fnstitut Pastenr du Laos 2041124 In Use 1,296,600
16 JPurchased in Japan |DNA Concenlrator i Enstitut Pasteur du Laos 2148124 In Use 1,314,600
17 1Purchased in Japan §Tabletop Mint Ceatrifige 2 Tnstitut Pasteus du Laos 20141524 In Use 621,000
18 {Pwrchased in Jepan |Aspirator System i Institut Pasteur du Laos 20130225 In Use 57500
£ {Purchased in Japas §Balance i Institut Pasteur du Laos 20150225 in Use 15,000

20 |Purchased in Japan {Draft Chawber H Institut Pasteur du Laos 20160128 InUse 240,000

21 {Purchased in Japan |Real-time Turbidity b 1 Institat Pasteur du Laos 20160128 inUse 2,876,800

22 jPurchased in Japan [4WD Car L Tnstitut Pastear du Laos 201460216 In Use 4.914,000

TASEITT PRSTCO O L8563 (17
CMPE Vientiane (1)
13 |Purchased in fapan L’nopaanp Homeothermal Equipment with 5 Provincial Health Office, Savannakhet 30160503 In Use 3,060,000
UV lamp [£3}
Pravinctal Heahh Office, Champasak
TARY
23 Hems Grand Toul 67,336,067
{Yen}
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Annex7
List of pubtished oviginal papers in the projeet

Moritoshi Iwagami, Noppadon Tangpukdee, Polrat Wilairatana, Srivicha Krudsood, Le Duc Dao,

Shusuke Nakazawa, Muth Sinvon, Duong Socheat, Junko Yasucka, Masamine fimba, Hisami Watanabe,

Jun Kobayashi, Hiromu Toma, Viengxay Vanisaveth, Bouasy Hongvanthone, Paul T Brey, Shigeyuki
Kano. Pfert genotypes and related microsatellite DNA polymorphisms on Plasmodivm falciparum
differed among populations in the Grealer Mekong Subregion. Parasitology Imternational, 67:
816-823.2018.

Hitomi Araki, Ken Ing Cherng Ong, Lavy Lorphachan, Pheovaly Soundala, Moritoshi Iwagami, Akira

Shibanuma, Bouasy Hongvanthong, Paul T. Brey, Shigevuki Kano, Masamine Jimba. Mothers’

Opisthorchis viverrini infection status and raw fish dish consumption in Lao People’s Democratic
Republic: determinants of child infection status. Tropical Medicine and Health, 46:29.2018.

Moritoshi wagami. Masami Nakatsu, Phonepadith Khattienavong, Pheovaly Soundala, Lavy Lorphachan

Sengdeuane Keomalaphet, Phonepadith Xangsayalath, Satoru Kawai, Bouasy Hongvanthong, Paul T.

Brey, Shigevuki Kano. First case of human infection with Plasmodium knowlesi in Laos. PLoS Neglected
Tropical Diseases, 12(3): e0006244.2018,

Moritoshi Iwagami, Sengdeuane Keomalaphet, Phonepadith Khattignavong, Pheovaly Soundala, Lavy

Lorphachan, Emilie Matsumoto-Takahashi, Michel Strobel, Daniel Reinharz, Manisack Phommasansack,

Bouasy Hongvaunthong, Paul T. Brey, Shigevuki Kano. The detection of cryptic Plasmodium infection

among villagers in Attapeu province, Lao PDR. PLoS Neglected Tropical Diseases, 11{12):

e0006148.2017.

Nouhak Inthavone, Daisuke Nonaka, Sengchanh Kounnavong, Moritoshi iwagami, Souraxay Phommala,

Jun Kobavashi, Bouasy Hongvanthong, Tiengkham Pongvongsa, Paul T, Brev, Shigevuki Kano.

Individual and household factors associated with incidences of village malaria in Xepon district,

Savannakhet province, Lao PDR. Tropical Medicine and Health, 45: 36. 2017,

Iwagami, Bouasy Hongvantheng, Paul T, Brey, Shigeyuki Kano, Masamine Jimba. Glucose-6-phosphate

dehydrogenase deficiency in the Greater Mekong Subregion: a systematic review of the clinical
manifestations for malaria elimination and beyond. BMI Global Health, 2: ¢c0004 15, 2017,

Tiengkham Pongvongsa, Daisuke Nonaka, Moritoshi Iwagami, Masami Nakatsu, Panom Phongmany,

Futeshi Nishimoto, Jun Kobavashi, Bouasy Honevanthon, Paul T. Brey, Kazuhike Moiji, Toshihiro Mita,

Shigevuki Kano. Houschold clustering of asymptomatic malaria infections in Xepon distriet,
Savannakhet province, Lao PDR. Malaria Journal, 15: 508, 2016.

Menard D, Khim N, Beghain J, Adegnika AA, Shaflul-Alam M, Amodu O, Rahim-Awab G, Barnadas C,
Berry A, Boum Y, Bustos MD, Cao 1, Chen IH, Collet L, Cui L, Thakw GD. Dieve A, Djalle D,

Dorkenoo MA, Eboumbou-Moukoko CE, Espine FE, Fandeur T, Ferreira-da-Cruz MF, Fola AA. Fuehver

)

| [
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9.

Ali-Khan W, Khanthavong M, Kremsner PG, Lacerds M, Leang R, Leelawong M, Li M, Lin K, Mazarati
IB, Menard 8, Morlais 1, Muhindo-Mavoko H, Musset L, Na-Bangchang K, Nambozi M, Niare K, Noedl
H, Ouedraogo IB, Pillai DR, Pradines B, Quang-Phuc B, Ramharter M. Randrianarivelojosia M,
Sattabongkot J, Sheikh-Omar A, Situe KID, Sirima $B, Sutherland C, Syafruddin [3, Tahar R, Tang LH,
Toure QA, Tshibangu-wa- Tshibangu P, Vigan-Womas I, Warsame M, Wini L, Zakeri S, Kim 8, Eam R,
Berne L, Khean C, Chy S, Ken M, Loch K, Canier [, Dura V, Legrand E, Barale JC, Stokes B, Straimer J,
Witkowski B, Fidock DA, Rogier C, Ringwald P, Artey F, Mercereau-Puijalon O, KARMA Consortium.

{Contributors: Moritoshi Jwagami, Paul T. Brey) A Worldwide Map of Plasmodium falciparim

K13-PropellerPolymorphisms. New England Journal of Medicine, 374: 2453-2464. 2016.
Vincent et al., Combination of PURE-DNA extraction and LAMP-DNA amplification methods for

accurate malaria diagnosis on dried blood spots, Malaria Journal 2018 (accepted for publication)
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