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10. BIRITESSUT

nﬂl7?U7@@%ﬁ@€5@@/77U?@%&@@%ﬁﬁﬁuwﬁjiiﬁi

A DD0O% Vi o %
L@ LT PRFIY/EY AT UM &
D % XTOF Um
O V35U PIERTHbG
1 T3 T7RTELENRERERTIUTERADSH

oo d it AN, 1957 FE T v ET B LU A hoRc RS NI, BEETTO
THHEOMELTE LD, PE, FEEO—EETTH S, FLANT 7 FFy >/ EY AT I A EH
mﬂ?%%%ﬁviU?@W%ﬁ,ﬁﬁﬂ@ﬁ%t@@ﬁ%@l%7¢#éﬁ%éﬂ,Cﬂ§7uu#
ymﬁvau7&ﬁ%uﬁﬁ$uﬁﬁbtﬁ%ﬁuiﬁﬁ%ﬁam%éga,WWﬁmeﬁﬁf@
WHEERATOF L, bED S AR 1982 FICRMOWMEDRENS -7 BESF A, I+ V¥

v HUETTOAINFKETEEOWMEHNED SN, HRO—ETHRESINTIN S,
(WHO & v F x4 bOREICEs X1 X HWELTHIA)

BAE LN T APE A Eh, £ORIE
3 3.39% &, Mo EERICLENTHENEZRL
TNAIEMRELHETHS

V  EapRi&IB KURE - AEE

<35 Y 7, BEBELES BB (ZOHIT
40°C A#8Z A), A, £FEEE, HE 2%
TR EDBFIFRIER E UTHN S T EMT, 3
#BOEME (CEECIE<Z Y T TR IABE
WA S Y 7Tik2ABX) C, BEFEREE
WHETXLZEMB B, WTHICEL, Bw - i
B LGNS BT ) THRITHLD & OFERE -
ERE TR A TERET L RELR RIS,
TP IY T AR ENEETH D, T, B
HH T S ) T ERROET RS TR, BEE
R BAL CEAE(L U TREBIRILICELAENT
W, R1ICERE~YT Y 7T ORMEELRT N,

FNENICIBEN TS ERIGESLREEL D,
v 5 ) 7 BEAEEICHE ST EYIIRIERIC
L pIcREORYE I &F, WTHENDIE
FEii= o ) T EENRMITEANTH S, vT
T OWELHIT, FoFgRE2 L BEREM
OHEERFEA L EME CHREL, RMBRICEE
Licws ) 7HERAEERBTS LXK B, &
gL BRoRE, SBAER L, RIMBKEFLER
b EHdI LN, BEFHICLHETH B, —T,
BmERMMPO<S ) TEAARORERYES
%, s Rk cREIcRETE 2B EN
ey MranhTunsd, FRFEERICHTS
T 7 o—FIVHERERICED {1 TH % a8t
RIBIE(F 4 v TAT 4 v 7)Ic, VPEORE2M
ALAAFERE, BEREKTEAEDOMUEI—
B L CHREOEMNRN G, REITHEEL o8 E
SEIET, 1K 10 DRETRENKT T 5,
(1461) 83
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YD) BHMRIT & RRE
®1 BEYSVUTOAHRE

H H EOE
<507 PEL, A, B, REMAR, B, 8%, ENORERZEZNES O
EAEERREE M ANTERTYy F<15%, NESOE VBEE S g/dL
[ FREE< 400 mL/24h, MIE7 LT F = 2 ME= 3.0 mg/dL
fifi 7 e PRORCIKRER, MOED LR, HOOERIRIE S &% 8 & 010 iy
K i 4 M#EfE < 2.2 mmol/L (40 mg/dL) i
B, vav7 RIME (5 BRELF CIMEIAIMIE < 50 mmHg ##, WA T< 70 mmHg)
BEER DR & EM/MREOIET, DIC (BREMEME NREEGEE), REHMmS &
REBHE7 & F— v X BRI pH < 7.25, & % i3l HCO, ™ < 15 mmol/L
DU B L AE IRIMBEREF LR = 4%

NE T O E VIR

PRASBEFRE CRAMEBRM MR AR S 5 & &8

EROIFhH THBE TR EELZE SN 5,

TR bbb, WA, ARECEL, 5%D
DEICB AT TRMEE LT, TOHEAMN
MCHEENS,

DETHATI Y TEBFLEETALIEMT
E50i~ 7 ) TEGEMNE, REERR, 77
VU= BEAUATODFUREBELERSN
b, HEUEIRERE LT, BREOBRFH#<S YT
Fuotio 3fEo<Z ) 7(ZHE, BE, MAEY
DFEHI, UToOTFhhOoUFEHNS,

(1) AT 7 FFV Y/ EU LAY I VEH
(77 vy —0% &)

BERAICE 3 EHEIRE,

B RUBIER & U T Stevens-Johnson fiF E#E
DBEHION 5,

(2) EMATEF Y (S T77F [ 2R |
82759 )

EERANIEEICGUT, 30 kg BLE 45 kg &
Wi, bl 2 8%, 6~ 8 BFRIERIC 1 8%, 45 kg KL E
Tk, #E 2 8%, 6~ 8RFFEIRRIC 285 AT B,

BIVEA & U Ol b iER (RS, WEAE) S0 3P i
EEEL EOHEENE D,

(3) =A<V TBLUIME<S Y 7 TR,
FROKRIREER (T V1 MDAEBRBRLUERE
Biikd 2 4R7E#EE & LT, primaquine® &1L
L TEESEW B0mg/ H, 14 HED,

bR EE s < S TREICK LRk,
RAY M B 2 A3 BB E IO RBEE L,
3 BMFAERINE L EABBD ShHE (£

84 (1462)
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NEZAHPFERY EFT 58E) 13 WHO &
[ JH 75 B 2k B #1 (early treatment failure :
ETR) J(BRFERMEE LT EHEL, B
B4 Malarone® (atovaquone 250 mg* progua-
nil hydrochloride 100 mg 4%() % Riamet® 54
Coartem ® (artemether 20 mg * lumefantrine
120 mg &%), F+=—xHH (Quinimax® )75 &
DOFRBHNEIOEZ 5, T/, HFERKBE 4L~
14 BUIMICRROB®RA RIcEEE, TBERS
B MBI (late treatment failure: LTF) J (Z 65
bHAFERBEELTHEL) SHEL, Pl
o< ) TEENTT 5,

BHEDORE<Z Y 7 F 3B TEHEO R &I
EARTHBEIE, TF3I v v BERNE—
BRI ELD S5, THTFI v vFEAkE, &
ERIIS U THEZERT 5 2 &MTE S (BiE
3, g, LK), RAOIATRIZIESS 5 LD
WEMH D), Fho, TITF I ¥ = UHEKIZIERE
BOHBRENFH ELD, FREMENGER
3, A70F 2@ EEMNT 2RGEEI—&
RIS 5 &£ 75 %5 (Artemisinin-based combina-
tion therapy : ACT) *,

EE (1), (2) UAOER O AFHEREED
HRIZE T AL S, ELES BRI TS
Bhég « Al L . —< v (1 =0 ABAREE.
(B IR - FAEREICH T 2D RBIEEEOH
A RE - in AR OFAFRPIE ] TF (http: //www.
ims.u-tokyo.ac.jp/didai/orphan/index.html) iZ
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Mugbe 2,
VI BRATHROERE & FR&

wiFthco< s V) 73 EANE, @ Ul
MW HDOLRE, THbLLHIEE @it
U THEETFHBEMTIRATAZE, THLLTF
MR, @ <=5V TICE- 1 EBbhs &&iD, Ik
TEBHSOHB T~V TEORERLXIRFA
Bk, THDOBRY VANAIEETH B, PR
FERHMEL TITAETPHBIREIELS, <7 VTR
T BB TET & D LMEDT
SNB, FWEROIFRE, EeORITEICE
3w S U TREDY XY, BLUREROEE
b BNEIETEDOY 27, X5 EEHORIER
DY R EBEECHET UCTEEICRET RET
H5%,

1. BRSO EE

2S5 Y TABNT A ATIIHE, YED S
A OREEICER L, BRI THRINT %, FRIT
ZBEIEROBBCEAEREET A ET, w57
B DT EEEEFIET S S ENTE S, UT
1, DAL v b ERT, O BICHFE £E
21, BRN~NOWOBRBAE S, =73 &
DEBEMNEE L, @ B -BEX KR ExE
AL, NoBdALV1< ¥ 5, @DEET (VN-
diethyl-m-toluamide) 75 & O B R 2@ K% A5
L, VEEEEEOMROBHRIBEETE S, QK
WOBECESNISERT EEHAT 5, ® BUE
AEREICERT 5, ELXoA RREANTEL
2R (impregnated bed-net) O S#KhRITFE L,

2. FHRNR

AARTHRE<S Y 7 FHEL UCEAIIZA T
ZDIIATOF L DI THB, 7Y T OREGY
Z 7 DEOHIBIC T 256, BRKTRTFHAN
MRAEHEIR S 5 2 LD,

1) HexthgEs

T35 ) THRATHUISICHEL, Tida), b)OM
FCHMT ABAE, PIEOEIC A T T AR
EFH T EMEL BB SN 5,

a) <5 ) T OFBERITHIRICKET
2 BERYASUETIVA, T T —F
=7, VaEVEE BEXT <V IREE &

10. BHRITETSUT
Z OHUBICEE M T B,

b) <3 U T RERICEYZEREGICHIARET
XM COFEAR, v Y THRITHIZA S TH
SHAIRET 2 TOMEMN T BRBOHZEIT
EEM LD, MERS, v 7TOBRERE
WLTHTHT, ThUAKREET 30 THNIE
RIEGHAERNERS Y, +4REFRSSEHARFT
XBZM5THD,

2) HESFEYBIG

LR 2HEBOME AW IS TITNIE, P
EEAPMIBETFHOT FNA 255, TN T
bIRITEORELML, FHARERIRT 554
i, =5V 70Y 27 EFHARICKSEWERO
V27 EMELULETERTNETH B,

3) XS UTFHEOHE - BE - BIER

A7oF ok BRI EE (250 mg) 2F U
Bicgn#b+ 3, HITHICAS 1 ~ 2 AR
BiGd 245, BECRAENTOEEICE, 2~
SHEMHI M ST A ENBIDOND, ik,
HITH A BN TH S S 4 BBRSTL4EDS
5o BB, bOETOEFRMXETII 12
AR & LT3, BIEA S UTELDG - it
75 EBEEROBEENE, HHhRREIER b
RohaZ bbb, HEL, FHRERESE, 9
o, SR, LY, BEM SEEORER
FTHRE SN TS, RAED 20% L L3 5
WORIWERAHFZ S EEbN Y, TOFREFA
R, BELLOBELSDOTH D,

Z D fth, FHiEE L LT chloroquine, proguanil,
doxycycline, Malarone® 2 EOBANEZL S
A5, Bk AREIBECHDZ &

4) BREICHIH>TOHEEIAR

<5 U T PHICE T 2 i5E - AL L OEET
BRBERMROBERNATHY, BERERTEM/ML
AT SIS, AR R AR I IR
S EIER O ATREMEIC DWW THMTEBA L, &
N ISR FORIEAB T SNFEERITT 5,

3. R INARE

2y VN IEREE, T ) T EREDELRE
md b, BEIEEEEEZRTERLESI,
BaMENIcS ) TEERRETAHETH
%o HBETIETFHNRIGERECHELLER

(1463) 85
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158D BIVIRIT & BRREE
ﬁﬁf%ém R IS TREIZE O SABRRET

%o BEERMIZBLUTOEHETIT ).
@vvuTﬁﬁmonfmezauLwﬁ
BL T3,

@ <5 Y TEEDES 38°CLULEDREBMS 3,
@ 24 BB LINICEERE A 224 3 O W AH]
HETH B, v

Kkl H ETHEERENTULETHD, B
BHBE OS2I > TRDHB DTN, &
fo, RBOFERN I Y TLHNOREDOAFER: b
b, Fl, T3V TThH-7ELTH, XYV
NARETIRALERNES IO EbH DD B
DT, AT NAIEEE &0 RAHE P 0 R
BAaZ2 LEidhidBoikn, bBETI Y v
1IEBRORRELBEREG, A T70F2, X
Ty RF2r/EVAYIVER, Fo 20
D IHEEATH 5,

N SHEOBELRYE

bHBEOEMED~F Y TREEE LV ) BE
&, BVEEY:, TAERY, ERRBEEFE £L
THATEZO FEYFEMEROEMERN, &
ZOEERERERHL, BAENUUE - 2EESE
Bl T& 7o, FRIZ 2001 FR4TiE, €h o OFED R
RBbbo-T, A70F IckBEEETHARE
WOBRENERNTERRIN, RZEo#ET NI
B L CHBISIEEN BB LN » TE e, £2T,
BAFGEMEMAEN R HERREET AR <
7 T ORETF S L CTEEICEE T A pF3E (H15-
Pri-22) | (FEMREE  HE%Z) $T, 2O
REHEPLELIEv5 ) TFHEMRSE %
BBNCIRE L, DBEOD (=50 TFHHA NS
A2 T A ENTERLY, L RS54 U fE
RO BWIE, bAEO—BRERRICLEZTS YT
FHOMIBRERMBITA 12D DEH E2RT
&, R THE (FBAR, X5 »310%
B) BITZABE2IKTA2&THB, HELLT
i, QBE»SORITED S ) 7TRYAE TR
U, TEORBEICLZEREMCICEEES S
&, @ PBEALENTRIC L 2RHER O Rt %
B¢ o &, 2w,

—7F, HBE» SO ) TRITHA D ERE
86 (1464)

i, BT O< 5 ) TRRAT R ICE LT YIS b
FRNT KT 74 ABTEBEBROTENKD 5
NTW3, EENPET 2 TEUEBERE
7 —EMERBEEEE ] TR, RERTEFZOH
IS OFEREMEEL T, BHAIBRBED T
WIREOME, SR A—RBRELELBESOZ
Wre iRICE LT, T REREORBENITA S &
IRHEFNEFEIN TS, bhEE~DTSY 7
DEBADHEAZTO L RBLOPFT, SHEREE
HOHRSTEMEBZ DT Y 7RGEADHL
TEOTWBEND 5,

XK
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N =V TFHEMREHE <2V T T BAORT
BEDIHDT 7Y TFHEIA NS4, =507 F
MiEMREHER. 7V -7V X, E®R, 2005 pl9-34
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u\\b =1 6

Ee T LIl

il

) 70 %, ik
TEEMEHEEORARAN. BNENELL. MR, SEMSOEEEDL.
BHEFE ,

6 F 10 D AB0 - ABURFR, MVINRGEAME (8 J3/ul) .

3R] |HEMAEESTAR (1 HBRK), m/WRE 4.7 F/ul.

2RI BRTAR (1 HBRR), 1/RE 6.6 A/ul.

2B BREOROBEEAR (1 HBER).
IR & IRAE

BRORBZETREUCAR UL, 8Bl X REETE 3 [EHCDO8IHEH R0
N, slBRESZHSINGE. Fo, BLEEFRE AR THM, Enmym,;aw
(3,000/uh), MAMREDRS (5.8 T3/u) DERSH SN,
& (1)

MVNRIAMEEDBED =8, day 6, 7, 8, 13, 14, 15(C 10 BAI T DAEF 60 &
ALEEMAWRRIIZT ofcht, EIFEDHSNEH o,

day 26, ZERDBEMIE, FFEMD 9 CTOFERBMERUE. RILYLHIR® S50
mg 25U, WolcABELIE. day 27, BEEMD 37.6 CORMHIEELBL
BEARILE L PR®B50 mg THEUC. day 31 D198, EEENT, 21LD

day 1,2,3,4,5,6,7, 8, ,,13,14,15,16 17, 4125,26,27,28,29,30,31,32,33,34,
® @ :
. /RS (5 10U) MEQ;O;;* ¥ﬁ(r§gﬂﬂn)1ﬂﬂ
P ombs
A Sewe DBEw Vo iyt
we |
(C) 39
=l A i ']
36% ,\/\/\/\/ A \/\/\,/ < V\/\/\/\/\/ J
WBC (Juh) 3,000 2,800 3,500 3,000 17,300 20,400
RBC (X 10%uh) 364 364 374 368 223 233
Hb (g/dh 12.2 12.2 12.6 12.4 7.2 7.6
Ht(96) 36.1 35.9 36.4 35.6 221 229
PIt(x 10%/ul) 5.8 5.8 47 4.1 2.7 2.1
TS U P FRRIIRETER (%) 0 (day 19)0 0.06 55 1.9
HIARERN DU PIREHR S <14 1:256  1:256
FI=HEY S U P ERT M <14 1:16 1:4

1 HEEE

263-00401
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CASE 34 BIERENERD SN, ZO%RERICIERIER, BENEE R/ icwh)

MR AZRIB U, day 32, BRIET, {EERIED. BEERALGDYH. T30
day 33 D 6 B, RBEARECIEOREAICKE /. 106, BIKEFHEILULD, 118
([CIEFRIGUTE. FlICHBITDEMZREWN, M CT AFv 2V Z{TONEEZZRDE, o
fo. IMARME 14 mg/dl, A AU ES.S pUmi Zm L, EINEIC K DI T2 58
WD ROBEERIRSTDBMRORO SIS ofc. 2285 154, 37.1 COFEE, BEE
[CEEONERH SN, BRIFHEEKICE iz, 235, BAREL, EMbBEEICED ., #
B3 BAIZMMUE. day 34D 685, #E38.1°T. BERUHEKIKAE. RICIE,
IEORES, IRIBECPMET UL, 8 8%, MEIEZEULTRT UK.

BRI — WD RBE 5D T LK B RS NS, TNEHINIC X B ER

| ORERRE ORBS, BEORBEBIILZRMR L LENTIILNEETH S,

C BTO300REIMITERT L L.

COmEREE L CBEL, RERE (BuE, BUEE, BEFLY) 2EET 5.

@MW (& <12 MRSA, #RIEE, BPAME), v VX, HEHE, BEH, FER
R EORBYIEY, —RREPHRIVRESSZICENT 5. BAEOMS I < 5
bRABHETE, REMEAIHRY Aok T, HEHREECSH G ARETH
A BIET B BANDH D, BEIRIEIREEOEINCBEL B2 HELH B,

@HIV BEORM, FREECEELET . BREOHENE VY, By ¥
SIE, RIS EHEEL 5. BYUEOREREAS HIV/AIDS BE T RN
%Y, BRERD R E )R TOOT, BEORESLETH L.

REFOHEIE, FTFI ) 7 OREBREBELTBL LD, EKEREHA~O
F—RAVNERD (1), TRENOREN— POTREOEREL, BE~OMH
BHEINETHRETLIIENERTHA.

£1 TSUTORREER

1) &~ SU7F (indigenous malaria)

2) BAYSUTF (introduced malaria)
DZEEYSUF (airport malaria)

OIS U T (baggage malaria)

3) HAYSUT (imported malaria)

4) ERYSUT (induced malaria)
OEEFEYS U7 (latrogenic malaria)

a) BiETI YUY (transplanted malaria)
-Emm<SU 7 (transfused malaria)

TSUTRITIT, BEWMORMTERIRN SRR (AROVA M)
BMRICRATNTRAEL, RTRET DM

TATHLN T, BPRWORMTRERT S5
BAIDTRATIIE S IC R > THRITHD SEENTET, FERTEOE
BBy & TRMZE R TRRT D5
EOICHITEDN/N OFRIEE [CRREWAEG, FITHZEEDDICHE
g OEE N TR T D5

FATH T ORMIC KO BERL, BREEAICIERITHIRICBE Ul
BICRAET 26 (DPEOYSUTEEDEFLALIGID/NY—-T
5d)

BRI & LTRSS TRET 65

BIRATRE - AREEOERITAICHEST, IOYSU7BEDR
Fh5, EEETEHRORROBRT S5

MeigiE (FFREE) PRNT, TIUTPBRED OBEEBRT L
HMBEBOFRMIRICHFELETSUPRRY, BERMECHEEINT
RpT o

b) BERELETS U T (nosocomial malaria) BRMSHRILERGET, BEMBTRAT D4

@EREYSU7F (laboratory malaria)

RSUPRBEBMORSIWRBELT, 8o TRETHTNLD.
REMRD SERRRT 50

THRIFEAEROTER L TLEL

263-00401
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1. BEE

EMIERTLAEOTS ) 7 (BR~S )T, SHEYS Y 7, MA#H<S Y
T, WETIUT) OS5 h, BT S TIZRIROEITAE b THE L, BT
THREZEBRNKEICBVAT R T L DT, Rl 08 2 SR ASED S s,
MEEFREARDHAMBIRELS AT 5 — FTh s, 8FEEhBHSHELERT
H5b.

1) FRMERBIRESE

YT T OEEZRIL, FAFERGEE L7 BRI BB SR HREAR A S
BIRL, RORKICRELAYS ) TERZBRETAZEICL 5. ZORBEEIC L
5T, 4HOYIT Y TRENTZIENRTEL.

2) TLREZHRE (Fa v TRAF 1w Iik)

BEREILFO<I) 7THERBAROBEENEN Y, REZNLFERISH L THRE
TRH3IIELBHEN Ty MbEhTwa, BEREEEXRICHTLE) 70—
WVAAEDHIRIR DT CTH A EMIREE (F1 v T7RAF 4 v 2) 12, LPEOERS
MeLAALEL. BHERBITE 70— F VHRAIC—B L TRBOBENTD LND.
REFHIEL B 2 ML €9, 1K 10 5RETRENRT T2, 2085,
FEYE, BERME, SHEOIZT, SHBOLPETLZHEL LTCOERESESE 2 b
DEEZLNBD, FIEETEREEE LTRIT I Tnizw,

3) FhOERHE

XV TEBREMAOFEREROEBEZ R TS 2 &C, EMEREICT A48
Bk, HEEEZD > HREEISHRE SN TS, polymerase-chain reaction (PCR)
BRI X BBWETIE, & MOBERT A 4O RICENZIERN 7 DNA K
Wz BIEd A2 & T, MOENSWNTREE 72 5.

4) 70—-YA hX MJ~[CKDERQHE

BRARMERZEM S, FROZ2#6REI VL7 T Y A (PL: propidium
iodide) THE LB T T —H 4 PN X— & — TN T 5 HENERERICH L. —IF
REZTRBIZAET LI LA TEL0T (L RIES L2 30813 L), S5m0
DA N ==y T CHERETRETAIZENTELEELZLNT VA,

5) HiifiEHE

RRECHRELDS, =) 7 OMEENSHIEL L CEREOBWIEMEEE LT
HoubhTwsd, w7 7TEEE, BEBBB»SEBEEBLIEZ1IEICDEYTSY
TERBRPFIA 5 —EEOHE % MFTIEDA, Rikid o OERERFAORE
rHBMET S, BIRMICIES) 728 TR D EMERE CERAPHEIATE v
e, 7 THRITH CTORKRDOER 2 FEBHEE L WEALETEbOTER
TH5b.

263-00401
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CASE 34 EMERAHERH SN, TORIJEICIRIEMERG, BEPHKZ 2 UICES

263-00401

2. FREFIOMTRERRR

1) SERSEARES
day 33 DM BRKEAG TR 212, <51 7ERRIREEROMBER 1 12
FL7. B 5 7IEAOEERIBEOREIICARIC FRE LTV,

W

2) ikaE

M AGEIC L A iE TR oI ) THARMOMER 2K 1 1IZ/R L7, day 33 427%
o TE B 5 ) 7RI RN 2 ETS (il s v,
3) MMEEE

KRS 72 TR F 00T A2 LIC/R L7, F/, ARWY (day 4), #E3E
B (day 27), FEUCHEAT (day 34) OB L RMIEALFMFTRLE 2 1R L. &I,
MR, IFHSREEE, BHEEELR S, v Y TAMEEIFHEETH L. 4B,
day 26 (2D — MM R 21T - 7208, BREOHREFL.

;
LS
-
M2 [LEHEEEREARSR
o FEFOSEHIMBEELENRERE
L R v R daydsooe  oiday@7. 0 o0 day34 -
TP (grdh) 7.0 7.1 4.0
ALB (gfdh) 3.4 35 2.2
TTT () 8.7 8.5 7.9
ZTT () 22.9 23.3 12.0
T - Bil {mg/dh T 07 1.2 11.0
D ~ Bil (mg/di) 0.2 0.4 58
AST (W 69 81 7,710
ALT () 75 57 1,425
LD () 531 553 15,105
ALP (K-U) 17.2 14.3 36.5
y-GTP (V) 35 31 14
LAP () 73 79 g1
ChE (V)] 197 232 138
UN (mg/dh 7.7 29.5 83.4
Creatinin  (mg/d) _ 0.8 1.3 47
Na (mEa/H 135 138 145
K (mEa/l 3.5 33 6.8
o] {mEa/h 102 102 95
Ca (mg/dh 8.6 8.1 6.4
T-cho  (mg/d)) 172 149 50
TG {mg/dl) 84 130 110
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TS TOBHICBVTh - & DEELI LI, BRESTITHIZY »EIE &
IEThHB. EOM, ¥T)TOREMR (R Kb LD SREVEECH o7
M, —D—DOHEBLTOIRTNER SRV, T, REBEIIEIVENESZ
AT VT ] Tiddh 2w, 72, TEEMEHICEEL T, KEZEE
25 OEMIEEEIE 40km THY, FH—~< 7Y 7REPEWSHENSEIRENzE LT
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Abstract

School-based malaria control has been recognized as a new approach for the control of this disease in the Greater Mekong Subregion since
2000. We evaluated a school-based malaria contro! program near the western border of Thailand using a before—after intervention study. The
major intervention activities included teacher training with specialized malaria teaching materials and participatory learning methods. The target
population was 17 school principals, 111 teachers and 852 schoolchildren of grade 3, 4, and 5 in 17 schools. After the intervention, the teachers
taught about malaria more actively than before. The teachers who could design a lesson plan on malaria increased from 30.7% to 47.7%
(p=0.015) and the teachers who had taught about malaria increased from 71.9% to 84.3% (p=0.035). As a result of the program, the
schoolchildren changed their behavior positively towards malaria prevention with significant difference in 6 of 7 questions. For example, the
schoolchildren *who always took care of mosquito bites’ increased from 42.7% to 62.1% (p <0.001) and the schoolchildren ‘who always reported
their parents or teachers when they had fever’ increased from 36.0% to 56.0% {p <0.001). In conclusion, the keys to a successful intervention lie
in good teaching materials and a participatory approach utilizing the well-established Thailand’s school health system. Beyond Thailand, school-
based malaria control could be applied to other Greater Mekong Subregion countries with careful analysis of school health context in each country.
© 2005 Elsevier Ireland Ltd. All rights reserved.

Keviwords: Malaria control; School health; Education; Schoolchildren; Thailand

1. Introduction based approaches are indeed essential for malaria control.
However, we need other inexpensive but effective approaches
In many tropical countries, malaria control programs have  to change the behaviors of people at risk of malaria to
used community-based approaches. For example, community supplement these community-based approaches in tropical
members have received antimalarial treatment, indoor spraying  countries [3].
with insecticides, insecticide-treated mosquito nets and health As for a possible approach to changing malaria-related high
education through such programs [!.2]. These community- risk behaviors, health education programs were implemented
for malaria control in schools beginning in the late 1980s and
— positive changes in knowledge and attitudes have been
* Corre'spondmg aglhor. Expen Service Division, Bgreau of International observed [4‘6]. Dun'ng the 1950s and 19608, before such
Cooperation, International Medical Center of Japan, Ministry of Health, Labour . . L
programs were developed, antimalarial drugs were distributed
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3202 7181x2739; fax: +8] 3 3205 7860. to schoolchildren resulting in reductions in parasite prevalence
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trained teachers to diagnose schoolchildren with malaria and
treat them in primary schools was implemented in the 1990s in
Tanzania, and resulted in reducing schoolchildren’s absentee-
ism [8]. As more evidence has been reported about the
influence of malaria on schoolchildren’s absenteeism and
cognitive performance [9,10}, effective school-based
approaches are anxiously awaited.

In 2000, Bundy et al. analyzed the contents of school-based
malaria control programs from many perspectives [11]. Health
education could promote disease prevention, because school-
children have come to recognize its environmental risks as well
as the signs and symptoms of malaria. They have also learned
to seek diagnosis and treatment. Schoolchildren could be
agents for change and, indeed, it can be expected that malaria
education through schools could help promote a community-
wide understanding of malaria. However, the means by which
the programs are introduced and implemented is not standard-
ized; depending on the school health system of respective
countries. Some programs have already included malaria
education for schoolchildren as a part of community-based
malaria control programs [3,12,13] and the programs were
effective as a whole. However, the impact of malaria education
for schoolchildren in the community has been difficult to
discern from previous studies.

In this context, some organizations began implementing
school-based malaria control programs around 2001 in the
Greater Mekong Subregion. In Thailand, school-based malaria
control programs were introduced in some limited border areas
in 2001, as well. Kenan Institute Asia started “Border Action
Malaria Control Program” in 25 primary schools in two
provinces on the north-western border between Thailand and
Myanmar in 2001, The Asian Centre of International Parasite
Control (ACIPAC) also started a school-based malaria control
program in one primary school in 2001 on the western border
between Thailand and Myanmar. ACIPAC introduced the
program to three other primary schools in the same district in
2002, and then to all the 24 primary schools in the same district
in 2003. However, the effectiveness of such school-based
malaria control programs, even on the schoolchildren them-
selves, have not yet been reported in the Greater Mekong
Subregion.

The aim of this study was to evaluate ACIPAC’s approach
to the introduction of school-based malaria control and to
describe the effectiveness of the program on schoolchildren in
the target primary schools in Thailand.

2. Materials and methods

2.1. Study site

Suan Phung District, Ratchaburi Province is located on
the western border between Thailand and Myanmar. Malaria
is still endemic in this area. The Vector Borne Disease
Control Unit 2 in Suan Phung District reported that the
malaria incidence of the district was 58.2/1000 in 2001,
whereas that of Thailand was 1.17/1000 in 2001 (Ministry of
Public Health Thailand unpublished report 2004). The district
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has 24 governmental primary schools; 22 belong to the
Ministry of Education and 2 belong to the Border Patrol
Police Bureau, the Ministry of Interior. We introduced the
program to all of the 24 schools in the district and we
selected 14 of 24 schools for this study. First, we excluded
seven schools; two belonged to the Border Patrol Police; four
had introduced a school-based malaria control program
before this study; and one was a branch school. Second,
we selected 14 from the remaining 17 schools; we randomly
selected three from six which had more than 200 school-
children, then we selected all of the remaining eleven which
had less than 200 schoolchildren.

2.2, Survey method

We performed a before—after intervention study. The study
was conducted from November 2003 to August 2004. After
taking the baseline survey, we introduced a school-based
malaria control program to the target schools in November
2003. The post survey was conducted nine months after
introducing the program in August 2004.

Quantitative techniques were used for the pre- and post-
surveys. The suwrvey questionnaires were designed for 14
school principals, 111 teachers and 852 schoolchildren of grade
3, 4, 5, respectively. Of these, 14 school principals, 93 teachers
and 631 schoolchildren joined the study.

The questionnaire for the school principals included
questions about the context of malaria education in the school.
The questionnaire for the teachers included 20 questions on
their knowledge of malaria and self-evaluation of their teaching
skills and teaching activities on malaria education. The
questionnaire for the schoolchildren included ten questions
on their knowledge of malaria, and seven on the practice
malaria prevention. The questions about teachers’ and school-
children’s knowledge of malaria covered material that the Thai
Ministry of Education regarded as necessary for teachers to
teach about malaria and as necessary for schoolchildren to
know about the disease, respectively. They regarded 70% or
above correct answers as passing. The school principals and
teachers filled out their questionnaires by themselves. The
teachers distributed the schoolchild questionnaires to the
schoolchildren who filled them out by themselves. For the
post-survey, some parts of the questionnaires for the school
principals and the teachers were modified. Some specific
questions for the pre-survey were deleted and some specific
questions for the post-survey were added, but the questions
designed to compare before and after the intervention were not
changed. The questionnaire for the schoolchildren was the
same before and after the intervention.

This study was approved by ACIPAC’s project management
committee, which consists of 13 Thai and 4 Japanese
representatives. For data collection, we informed the partici-
pants that we would maintain their confidentiality and
anonymity. We also told them that their participation was
voluntary, and that if they wished to withdraw from the study,
they could leave at any point without any obligation. We then
verbally obtained their consent to participate in the study.
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Data were entered in the computer using SPSS (version
11.0). Statistical analysis was performed using the McNemar

test.

3. The intervention

For the intervention, we provided each school with teaching
manuals and schoolchildren’s textbooks and held teacher
training. Planning and implementation of malaria education
was carried out by each school independently.

3.]. Mualaria teaching materials and (raining

We developed a teaching manual for teachers and a textbook
for schoolchildren, and held a 3-day teacher training. The
teaching manual first explains basic facts about malaria. It also
explains how teachers should teach about malaria to the
schoolchildren. The manual includes lesson plans by grades;
methods to integrate malaria education with other subjects; and
examples of activities and examinations. The schoolchildren’s
textbook explains facts about malaria in simple language with
cartoons. The basic facts about malaria cover ils causes,
symptoms, treatment and prevention methods.

The training was held using these materials. The school
principals and one to five teachers from each school
participated in the training. The number of the teachers varied
according to the size of each school. After the training, the
teaching manuals were distributed to all the teachers and the
textbooks were distributed to all the schoolchildren of all the 17

schools.
3.2. Activities of malaria education in primary schools

After the distribution of the training and teaching manual,
different schedules of malaria education were carried out at
each school. Their activities are categorized as follows. 1)
Lectures on the facts about malaria, 2) integration of malaria
education with other subjects, such as writing essays about
malaria in Thai classes, drawing pictures and singing songs
about malaria in art classes, 3) outdoor activities, such as
mosquito surveys, destroying breeding sites of mosquitoes,
interviewing community members about malaria, 4) sending
messages about malaria prevention from schoolchildren to
community members by having the children produce infor-
mation, education, communication (IEC) materials and bring
them to their homes, issuing newsletters and posting bill-
boards in the comumunities, 5) holding community events for
malaria prevention by involving the parents and communify

members.
3.3. Expenses

It cost about US$2600 to develop, print and deliver the
teaching materials. Four hundred manuals and 7000 textbooks
were provided. It cost about US$52200 to hold the three-day
teacher training. Twenty school principals and 53 teachers
participated in the training. The total cost was about US$4800;
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which came to 80 cents per schoolchild. This covered not only
the 17 schools in the survey but also the other 7 schools in the
district. All the expenses for the activities of malaria education
in primary schools were covered by schools’ own recurrent
budget.

4. Results
4.1. Changes in malaria education at the school level

Before introducing the malaria education program, all the
schools had considered malaria to be an important issue and all
had some activities for malaria prevention. However, of 14
schools, only 3 schools had their own malaria curriculum and 7
schools recorded the number of schoolchildren who contracted
malaria, which was based on reports by schoolchildren or
parents. In 5 schools, the teachers had discussed malaria
prevention with parents but the other 9 schools had never done
it. All the 14 school principals answered that the teachers
occasionally told the schoolchildren to be careful not to
contract malaria, however, many of them did not do any
further teaching about malaria. Four schools had both teaching
materials for teachers and learning materials for schoolchildren.
Three schools had only teaching materials or leaming
materials. Seven schools had neither teaching matetials nor
learning materials. However, those materials were not designed
for malaria education in primary schools; they were brochures
for the general community distributed by hospitals or health
centers.

After introducing the malaria education program, we
identified several improvements. First, the teachers of 12
schools discussed malaria education and the teachers of
8 schools made their own malaria curriculum. Second, 13 of
14 schools recorded the number of schoolchildren who
contracted malaria and discussed malaria prevention with
parents (Table 1). Third, all the school principals answered
that no teachers opposed teaching malaria in their schools, nor
did any of the parents.

As a result, all the schools implemented a malaria education
program in all the grades, although the activities varied school
by school. In 8 schools, the teachers made their own curricula.
In the other 6 schools, however, the teachers used the sample
curriculum in our teaching manual to teach malaria. All the
schools implemented lectures that taught malaria facts and
integrated of malaria education with other subjects. Eleven
schools implemented outdoor activities and twelve schools sent
malaria prevention messages to community members through

Table 1
Changes in malaria education at the school level (n=14) (Before: November

2003; After: August 2004)
Activity

Before After

Discuss malaria education among teachers -2 12

Have own curriculum of malaria education 3 8

Record the number of schoolchildren who contracted malaria 7 13

Discuss malaria prevention with parents 5 13
? No data.
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Table 2
Changes in malaria education at the teacher level (n=93)* (Before: November

2003; After: August 2004)

Before After p value
No. (%) No: (%)
Teachers’ ability
Have enough knowledge to teach 45 (49.5) 45 (49.5) 1.000
about malaria (n=91)°
Can design a lesson plan on 27 (30.7) 42 (47.7) 0.015
malaria (n =88)"
Teaching uctivity
Have taught about malaria 64 (71.9) 75 (84.3) 0.035
(n=89)"
Have integrated malaria education 50 (57.5) 77 (88.5) <0.001
with other subjects (#=87)"
Have sent messages for malaria 24 (26.7) 49 (54.4) <0.001

prevention to the conununity
through schoolchildren (7=90)°

® Those who answered invalidly were excluded from respective questions.
b Those who answered ‘yes’ from ‘yes’, *a little’, ‘little’ and *no’.
Y Those who answered ‘often’ or ‘sometimes’ from ‘often’, ‘sometimes’,

“little” and ‘never’.

schoolchildren. Three schools held community events, involv-
ing parents and community members, to appeal for malaria
prevention.

4.2. Changes in malaria education at the teacher level

Before introducing the malaria education program, 45
(49.5%) teachers responded that they had enough knowledge
to teach about malaria. Seventy-two (79.1%) teachers
answered correctly more than 70% of the questions on
knowledge of malaria. After the intervestion, 82 (90.1%)
teachers answered correctly more than 70% of the questions.
No significant difference was found in the number of teachers
who answered more than 70% of the questions correctly
before and after the intervention. Statistically, there was also
no significant difference in the teachers’ self-evaluations of
their own knowledge of malaria before and after the
intervention.

Before introducing the malaria education program, 25
(28.1%) teachers had taught litile or nothing about malaria,
although all of them considered malaria to be an important
issue in their schools. Main reasons for not teaching malaria
were ‘not enough knowledge’ (10 teachers), ‘no time’ (8
teachers), ‘no techniques to teach about malaria (7 teachers)’,
‘no curriculum’ (5 teachers) and ‘no materials’ (4 teachers).
Sixty-four (71.9%) teachers answered that they had taught
about malaria often or sometimes; but only 24 (26.7%) teachers
had sent messages to the community through schoolchildren.

After introducing the malaria education program, the
numbers of the teachers ‘who could design a lesson plan on
malaria’, the teachers ‘who had taught about malaria’, the
teachers ‘who had integrated malaria education with other
subjects’ and the teachers ‘who had sent messages to the
community through schoolchildren’ increased with significant

statistical differences. (Table 2).
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4.3. Chénges of schoolchildren's knowledge and behaviors

Before introducing the malaria education program, 469
(75.0%) of the schoolchildren ‘had heard about malaria often
or sometimes’, but 156 (25.0%) of the schoolchildren answered
that ‘had not heard about malaria’ or ‘I do not know’. After
introducing the malaria education program, the schoolchildren
who ‘had heard about malaria often or sometimes’ increased to
595 (95.2%) and the schoolchildren who answered ‘had not
heard about malaria’ or ‘T do not know’ decreased to 30
(4.8%). A statistically significant difference was detected
before and after the intervention. However, the test scores fell
even after the malaria education was implemented. Whereas
465 (73.7%) of the schoolchildren answered more than 7 of the
10 questions correctly before the intervention, 357 (56.6%) of
the schoolchildren answered correctly more than 7 of the 10
after the intervention.

In 6 of 7 questions, their behaviors changed markedly,
with significant statistical differences. Before introducing the
malaria education program, 509 (81.8%) of the schoolchildren
had always slept in mosquito nets; but the number of the
schoolchildren who always took care of mosquito bites were
265 (42.7%). After introducing the malaria education pro-
gram, the schoolchildren who always took care of mosquito
bites increased to 385 (62.1%). The schoolchildren who
always tried to go in mosquito nets as soon as possible after
dinner increased from 95 (15.3%) to 121 (19.5%), but no
significant difference was detected in this question. The
schoolchildren who often or sometimes talked about malaria
with their family, the schoolchildren who always told their
family to sleep in mosquito nets when they did not do so, the
schoolchildren who always reported their parents or teachers
when they had fever, and the schoolchildren who always went
to receive a blood examination when they suspected that they
had contracted malaria also increased after the intervention

(Table 3).

Table 3
Changes of schoolchildren’s behaviors (n=631)* (Before: November 2003;

After: August 2004)

Practice Before After p value
No. (%) No. (%)
Slecp in mosquito nets (n =622)° 509 (81.8) 538 (86.5) 0.014
Take care of mosquito bites (n=620)° 265 (42.7) 385 (62.1) <0.001
Try to go in mosquito nets as soon as 95 (15.3) 121 (19.5) 0.051
possible after dinner to avoid
mosquito bites (n =62l)"
Tell family to sleep in a mosqguito net 242 (39.1) 352 (56.9) <0.001
Tell parents or teachers soon when 224 (36.0) 349 (56.0) <0.001
feverish (n=623)"
Go to receive a blood examination 172 (27.6) 336 (53.9) <0.001
when I suspected that I had
contracied malaria (623)°
Talk about malaria with family (n=615) 358 (58.2) 481 (78.2) <0.001

* Those who answered invalidly were excluded from respective questions.
b Those who answered ‘always’ from ‘always’, ‘sometimes’, ‘no’ and ‘I do

not know’.
¢ Those who answered ‘often’ or ‘sometimes’ from ‘often’, ‘sometimes’,

‘n0” and ‘1 do not know’.
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5. Discussion

This study revealed that our school-based malaria control
program was effective in changing schoolchildren’s behavior
with regards to malaria prevention in Thailand. Our results
suggest that the keys to successful intervention lie in teacher
training, with specialized malaria teaching materials, partici-
patory learning methods, and the well-established school health
system in Thailand.

First, the school principals took action to improve malaria
education soon after the training and distribution of the
teaching materials, and the teachers quickly started to teach
about malaria. Before the training, the teachers had acknowl-
edged the importance of malaria and had enough knowledge to
teach about the disease. By training them on how they should
use their knowledge to teach about malaria using the teaching
materials, the teachers’ attitudes towards tackling malaria in
their schools were markedly improved.

After the schools actively implemented malaria education,
we observed positive changes in schoolchildren’s behavior
towards malaria prevention. Such positive results were seen as
we encouraged the teachers to use various participatory
learning methods, including child-to-child approaches. The
importance of these types of approaches, has been recognized.
Some studies reported effectiveness of health education using
child-to-child approaches [14—16]. For malaria control, it was
reported that participatory learning methods were effective in
changing behaviors [3].

However, schoolchildren’s knowledge about malaria fell
even though they came to hear about malaria more often. This
might be due to a problem with the teachers’ assisting the
schoolchildren with the answers to the pre-survey. In the pre-
survey, some teachers seemed to have led schoolchildren to the
same answers when they filled out knowledge part of the
questionnaire. This was suspected because almost all the
answers were the same on this portion of the questionnaire in
certain schools. However, this problem was not seen in the
practice part of the questionnaire or in the post-survey.

As a product of schoolchildren’s active participation for the
program, the schoolchildren started to play important roles as
messengers for malaria prevention. The teachers sent malaria
prevention messages to the community through the school-
children by issuing newsletters or posting billboards with IEC
taterials made by the children themselves. The schoolchildren
also reached the community through outdoor activities. The
schools held community events involving parents and com-
munity members appealing for malaria prevention, These
activities match the concept of WHO’s health promoting
school [17], which states that school health is not only for
health of the schoolchildren but also health of the community.
In our program, the schools indeed have involved the
community in the malaria control program.

Education and collaboration with the community are
important components in the struggle against malaria {13}
To achieve better results from community-based malaria
control programs, improvement in the knowledge and beha-
viors of community members is essential. Although the
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schoolchildren sent malaria-related messages to their commu-
nity in this program and it could be expected to bring some
impact on community members, we did not survey its effect.
Some previous studies have included malaria education of
schoolchildren as a part of community-based malaria control
program {3,12,13]. They also concluded that schoolchildren
could be channels to the community but clear-cut evidence has
not yet been shown in this kind of study. Further study is
necessary to reveal the impact of malaria education through
schools on community members.

Another challenge is how to scale-up this program to the
other endemic areas of Thailand. We utilized Thailand’s well-
established school health system [18] and introduced the
program by showing how the schools should integrate the
new activities into the existing activities with the provided
teaching materials. The schools accepted the program and
regarded it as one of their Health Promoting School Project
activities. Phinney et al. proposed that school health programs
should be integrated into the curricula [19] since programs that
are not based on the curricula might increase teachers” work
load. Tt might be possible to scale-up this program to the other
malaria endemic areas by utilizing the existing school health
system, as long as the control program can be integrated into
the curricula.

When it comes to scaling-up this effort, cost is a
consideration. Our program could be an inexpensive model
in Thailand. We left the planning and implementation of
malaria education to each school, and simply supervised their
activities. Despite such limited support from us, the schools
actively implemented the malaria education program. School-
children’s positive behavioral changes in malaria prevention
were also seen, even though the contents of their activities
varied in each school. The schools started to take malaria
education as one of their regular activities and implemented it
with no additional budget. Thus, by utilizing Thailand’s school
health system, once the program is introduced, no additional
budget would be required to implement malaria education
itself. For expenses to introduce the program, the printing cost
of the teaching materials could be reduced if the materials
would be used in wider area. The training cost could also be
reduced if the training for malaria education were combined
with the on-going school health-related training programs.

In conclusion, our school-based malaria control program
was found appropriate in Thailand. The program was effective
in changing teachers’ and schoolchildren’s behavior, and could
be effective in the wider community, although further studies
are needed to confirm this. School-based malaria control could
be applied to other Greater Mekong Subregion countries, as
well. However, we need to be careful about the context of
school health in each country, as it may be different from that
in Thailand.
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