2) BENF A—)VE (FFREIZE)

A hOZFY—)L (0.5 w/vde, 100 mL, IEWREEEERFE) 600 mg
X SlECE 7HEHDAWE #E 1,000meg BRECE
D% 500 meg 7 B

3) BIEREEFPUP—
WhHY 5 luminal agent L WHbNAEABEPSRFINEVWTI /) FVa vy PR
BHTHDHNTEYA Y VHBE (7 A 50E% (250 mg) ) BAEAE Sz

OV 1600meg/H 23 10HE

¥y 2 IFIWIFP (Giardia lamblia)

................................................................................................................................................................................................

HATETRIED RERHRE LTRZ W,

A ROZ8Y—IL (250 me) 750 me/H %3 5~7 BM

%23 JUTRARUIDL (Cryptospor/d/um hOlTlII?IS)

RN D B FEHNID %\, AIDS 72 EDFIEREDN D 5B BB AT ) PR
BBRZ EOMKETH B,

—HVEHZR(B00me) FEI) 1e/B He 14HE

BENCHETHERICII3IHM LT 5.

MREFEFERICIT DEH]

1 S U7F (Plasmodium spp.)

................................................................................................................................................................................................

I Tk MIZSEEPBET LI LB LN TWE, B EL (Plasmodium
falciparum), = B 2 (Plasmodium vivax), 1 B & (Plasmodium malariae), T
(Plasmodium ovale), ZNZHATREFEBE SN TWAY VT Y 7D 17& (Plas-
modium knowlesi) T 5. HHRTIXER 100 FAT T 7 TRHRETLTWAS, BT
B~ 9 ) 7REELTAOTREL CEIWITR V. BEIITRTOTTYTT
HET 2, BEIHEESEEE 2o TWARKE< S ) 7 oIk e Br ) APHED
BHiETCHEEL2BIRTAILENRD S, ELSHERAEIPETERIFRICEITRD DR
WIENLEL RS, A7V (A7 7O ey bsay - Tury o VER
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| ARREORSEVAE ?

B (v50Y®) 2B ThPIETERET STV,

EHEEZAETAHIEET I 7 OB H 7o TIBE R ISR I, b BH %
AFLTHERATA. suud v tEZERH 280G S &G 505 7 TR,
BATZ 0 $ riE# 600 me % 2 HEREDTHS L 3 B BIZ 300 mg &0 THK
B3 (B8 1500 mg). MNRETE 10mg M/ /ke % 2 ABRE L3 HEK 5me ik
E/hkgHEET5H, soud Vv ERIAFEHCHEEL 225 -0ERT 5.

IR & 25 ZHE, B YT TRIUSTF VICL ABRERELZET S, &
BEEFBEATIEmgEE/HE 4~1THH S Wi 45 me/ A% 3 EBEMEET 5. &
J#& GEPD RIBSEICIIZERTH A, NRETIR 1 HE 025 mg/kg % 4~17 B#53H
L\iE 075 mg/kg/B% 3 ABROERS T 5.

yunF ViHERTFET 5 T H 5 WIEESAHE CTABHEN 2  BOERTRE
THAEITIIDT OBREETY.

« ATOF 2 A 15~25 mg kg % 2 HRE5 (6~8 BEfIHIT5). 15mg
WHE/kg ZWEHEE L (KE 50 kg T 3 §8) 6~8 BriI#212 10 mg % /kg ([
280) B ETBAHENE V(X7 7 F 0O0Q27B me) . HEHE250mg). MR
25 mg ¥ /kg 2 EHR 5 (6~8 WM HIT5).

A7UF UL, )0k EOBHMBEROBMAEND ZHAITTES BV,
PR DFERA BB A D B
cTSALO(FOATFTZIN(100mg), 7 M (250 mg)]) @ A 4881
/R %3HM&S AKROLIL~20ks T 14, 21~30ke TIiX 24,
31~40kg T34e% 1 H 11 3 HHE®ET 5.

cUTAy R®EAF AT —F L (7 —FA—5—(20mg), WAT 7Y RUY
(120 mg), WFZUE)  BA 1 44t% 1 B 28 (RH84e/H) 3 HEHZS ¥ 5.
NIRRT 15kg RIMICIX 148 15~2B kg R TIL 24 26~3B kg RWT
i 3%E% 1 H 23 HERST .

EEHEE Mo 2 EREY 5 ) 7 TIRIENED 5 W ITAIEIC L HIAEAHRL L
3.

o &= — % (quinine gulconate, W) @ WHIZEE 166meg/kgZ 5% 7 F
THEE D BT AR AEK S0 mL T4BR T CEBEIET L. BBE
8~12 B 21 83 me/kg & 4 FEM W TRIEEHET . HFHEEL LTS
YrywAd vy 1200me/ B % 4 BT CRIBEEET 5.

F =5 2 3 — A (Plasmotrim® (200 mg) ) # AT 2 Z L bW TH S, *
SR THRER T A RN QT EELR CORERICERLE=S Y ¥
ZEREEICTY. FARCEF S —AORFEREERTHLIF =V VERAVLEAD
5B DBRM G TRERIFES 2 2 EBHLOTHITBRETH 5, BEEHRIER
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VHEEEZLEA 70 v 20RO I ) 7RIZAL vFT5,

2 FIUAKRUNIY— (Trypanosoma brucei

WhbWBT T ABRFKL bMLY 2V 2 NLIZ X o THAEh, U=7V7
(Trypanosoma brucei rhodesiense) & W v ¥ 7 (Trypanosoma brucei gambiense) \2 55
oeNhs U—FYT7olR)BNEETHAL.

D O-7y7~0)0Y—Y

« BEE: X5 3 v (BFSRED WH 100 mg & RERACHIRNES L, 0%
20mg/kg 1, 3, 7, 14, 21 HOEF5 EikE5 T 5.

s B A5V T u—) (Arsobal®, BFZEHE) % 1 HH 1.2mg/kg, 2 HHE
24mg/kg, 3B LUV4HE36mg/kgH 5L, 7THMD T CTHRIEL 3ERE
hiEg. '

2) HoerPRUNI Y-V

PRE VS I VYA VB (N Yoty 2 2®(300me) E, FRIE
FA) dmg/kg 1 B 1 EEED 2V IEE, 7 BE. T
S HER 7 m— b= v (Ornidy® BFEEHE) 100 me/kg % BHE 6 B S
k14 BHE.

FRHIERTLAIVY TR VEHRETE, 72750, AV TO—NVIILETDH
EOTELREFERIEETS.

33 FRAURBMUNIY—T (Trypanosoma cruz[
v — AR

.....................................................................................................................................................................................

BIEHNCEH DR TH 5.

e Z 7 VFEy 7 A (Lampit®, BFEIE) % 8~10 mg/ke/B (NETIX 15}
kg/HICHEEWEE) 43 T1~44 5.

MR EEROVPELREER BUHEHCIPERSLEEINERY
V= Vi ER T AFEEE '
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84



FIRREOBHEEMENGE?

RSB ERRIC I D EEH]

¥ 1 U=Y2aZ7 (Leishmania spp.)

W%ﬂ,&ﬁﬁ,%ﬁﬁﬁiﬁéé,&/%abﬂlﬁﬁ LERIICAS L=
177 = VICRREBRIIPOMBBICERE L TW L, M X 5 BRI DIEBFLE,
MEHETHD 7257 VYV BARRENTWE, BEERETERDIZ R
BRERRCBETILEND .

* B%EY
*TAEV—A25mg/kg® 1 H I EFEE SHE, 0%k 14HBL21HE
IZHEE$ 5.
¢ AF K NVa v b 7 A (Pentostam®, BRI 20 me/kg 2 1 H 1 H
FED B\ idfpiE 28~30 H. '
© I VT 74 ¥ ¥ (Impavido® BFZEHE) BAT 100 mg/H %4> 2, /AETE
25 mg/kg 28 H H.

o BBR, RBMERE  AFR 7 NVa vy MUy a2 RICELETHWS, ¥
THERHETCHEL FSaF VNN aF S — VR HAVEEELH 5.

2202 bFRYITSXY (Toxoplasma gondii)
PEYTIATRATRBELTHERT, A0 b ERERT 5 W L BT
SR EPOBRITBHEVD L. ALTIAVURANT 7 VT IV, EYRXHI
VR EFRG LR, BREPERMED, B 5V AIDS BEDOR &R LI

Lo THAHENPRRZL. BEL JHWRE &0,

TR

3> 1  bMUIEFZA (Trichomonas vaginalis)

APOZFY—JU B0Omeg $H2 10HBE
A OV —)UERE 260mg 1 EB/H 10~148

N—= b F—DWRFDRAKIZIT) Z LPEEL.
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S

e

B

HHbIC
PUEREOFERFIERSEICh ) —FOEBICIIFEVIC  whird Lvkwv, &
2 7R L7 BV R IR IR L O BAREE (TR L T ) Z b v e B
Nd. BECIoTRERZHCAET, FMRCELIBRILELDEDNRE,
FEHOBEMRTHoTHISETEBLLEILDOLVWERDE H2OPHETDH
B, MRENTHWARWER) X P EFRI IR LD, LELEAITEERIGREN
LD EFEAHZ EHFTRTH L, F— o8- (http//www.med miyazaki-
u.ac.jp/parasitology/orphan/index.html) % & S iz,

B SZHk

1) ba—vr¥4 oy AIRAM MERAER AT RIS TMASG « FERICHT 2WOEMEREL BV RE L E
SRBC & 2SS OFEILIC I T AT 30 © SR SR R OFT] & 2010, #4570 B pp.1-28, 2010.

2) Abdi YA, et al. : Metronidazole, Handbook for tropical parasitic infections, 2nd ed. pp.100-105, Taylor & Francis,
London, 1995,

GEARES)
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AREERORI Vb

%%J?Bi;rﬁ FRFEDERA B PBYRROS, HPIEOERPRER
NETDSINETEL ,

%ﬁ@ﬁﬁ%?@@%%ﬁﬂ%%ﬂﬁﬁﬁwﬁﬁ ﬁ%)@ﬁ%ﬁmga&%a
LbHY, TORITUIHRE - FEDTHEHAETL, AELS

@éﬁ“‘”%wv 7T Li'ﬁ%@?ﬁ?%@éﬂ}%%& BEBHHB, %wo’)&wb‘aﬁé
3

| BAKIE

o ek ww&mmw%@%ﬁw%w SRBIEND, AEREEOBE S
WiakWE LT W7 A2 TN T (T T NEEER), 0T )
n“u/Wf,%wz;vxv,uw;xwz?.LUN/wWw%t»&@@ﬁf
oA LT, @@{R. Wiy, YERRIR e P oo it Wi BEWLds (Rl
ﬂiwww )Mxiﬁ iﬂf‘m Ok <1 ‘Uﬁ”{&i‘:(f?ﬁ%i\ﬁ&mkﬁ;m IOkl J\
NN 3‘:; I Ak R G ;““?’-ﬁfi&iﬁ;éﬁ?ﬁf TR HTw 5,
SR LT D AT VALY B Y TH Y~ — i
w&f*%xwa %éﬁ*%ﬁﬂwawwrx ﬁWﬂ%%nxﬁfwf% bhdd. b,
EFEOF MU RN Y =2 KO RIS & $9050%, ANTTCETRE L,
HUIRLE a’ftz AR AT ZAE O FH A HEH]) BLA L, s
DR S BRI EE IR I (R (hupys trop - parasitip) DN VB A
P LUCHEMIZEA LTS, 2 BRI (9 mEasditmoF 5 | (%
STHESORL 20044 HEATL, FORETME R R A VU8 L T0hh .

ﬁ%&@%ﬁ
AL u:;“‘wﬁ e NE
PUER AR () P L TS
RF YL wbz'éﬁ" f:il WP OBEKI T, FELH A0, 20wy
TG B ) TR -2 kOB, T ‘“";'* WAE I ALy, 75 A0
A Ly, TUAONAAL Yy (0TIuh B AU TS A TS A UEE
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#1 FBRISUTE

RRBEDCNTIERER

ﬁ,:., WY T TR .. QYR
chloroguine™® | Avloclor = B #- f8|chloroquinelB & & L T BABRTS U T TR
S (155mq i5&) |FZ - MBEAT |41 B10mgrkg. 6, 24, | RAIFED8, 3
' SUT(RE|BERERICEN TN EALEDNEL,
:12)) 5mg/kg ZHB®RISUTTY
co WENHREL TS
primaquine® | Primaquine | = B % « I | primaquine B & & L T|G6PDRIBTIIRT
co iR (7.5mgiER) |5 ) T (4K 15mg/8, 14 BR. THES
R RERICHT | FEINSZARTISY
LT BHIEEE) |7 Td30mg/B, 14888
FISRE BB F I |RIUT. B FI-RBELLTOIS~ | BMERDIHICRE
o * LRI S |18g/8 - 183E, 5~7| fiHEL
SRR B 7 GEEE|BR(EICFFVTF0 9
e ) U & D)
AoO0%Y |AT77FV|RIUT, B A 70 VERELTIFA S+ VT—%
T T E Y ICBRERT S [15~25mg/kg(32~3) | BWME 21 - ho R
e | (275mg 8| T (IEBE | THAL, 25mg/kgHE | U T EIBE OB
B 1 =250mg 8 | ) FLL BT ST TIEES
B Wi OEE. 8ER
e & UTRRER
=50y |[<5U7, ®|aEz181E, 300 |MKTHAROI
FZIL](250mg/  |ICBGERATS 579, FHICH M
<4 1100mg) U7 (3EBfE HYEL ~
: )
Riamet RSYT, §I48%E0, 8 24, 36, 48, |BUKTIIRTELL
je| (20mg/ [CRWHTS | COMMIRICIRS T DFHED L
:1120mg) UT(EEE
i &) .
quining3E* - |Quinimax | FICHHAT | F-XBELLTE|BEEEHNBLVES,
: Do 1 (250mgB S U T(EE|®R8.3mg/kgE 200~ B D H Z B
E/2mL) %) 500mL?D 5% 7 F o #8iK | (loading dose) % B
HHENNIEERERICE |LWBTEHHD
LU, 4BRMITOR|
WEEES~ 2T L
(CHRUVIRTY

* | ENREBRTHAD, WHRETFHAREL BT SEREA

ENEFEMIEGRRICEDNDL DD D,
| BEFEOERICHT=>T

« BNEHFRMEO L CEFEREOBBRIEN T2, RIZL D LAY
PRSI LD, BEOBEEEH T2
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1374

HRERE - HERE
%2 THFARGZREATSYTEERC)

ARO=HV | 751l |FRT A — | A7 A~/ : 1,500mg/B - 183 | IR TR T
S - | (250mg)  {/NE. P77 |EL 10BRGERICR L T 2250mg/ | 1LY TR 2g
: ¥ 7 fE(B-183E) Z1H1E, 3
(ST ITIVITRE  750mg/B - 1830, | BRIRBE 1T
oL ¥WERE) |5~788 oha
A MATHIITERA D |[FRET A—|500mg% 88 &, 7THREABIES SIC L
—IviE (500mg) INE(BO | & Y, BEMT
. ; ETEEH) DENTIHR
R RENTS
FZEY= NIy | FRT A — | FRIT A —/VE  1,200mg/B - 1 |BK TR YT
‘ 1200mgd K| /VE, V783, 7TEHB(KEBR). WLV T
U500mg) [ILITHE  |132.000mg/B-1B3E. 7B AT |29 & B iR
) 410 BHtiibnhs
JT7WITHE 400mg/B 182
L B, 7868
ROEQLY|7X0% |BE7 X—{1,500mg/A - 1836, 1085 HROBEN
Yo o 1(250mg) INfE L
sulfadiazine | Sulfadiazine| bV 7 5 | T4 XBEDMK : AVT 77T |04 2R Y
T 1(500mg) | RRE v a~6g/B - 1846, EUAR V| EHA
yrimethamine | D : M BE200mg/H - 18268, Z0D%
P sy So~7Smy/B AT, FHAE
R ®LTHSE4~638H
nitazoxanide® | Alinia g)TRAR|[1~29/8 « 1B2E, 148/ HARDIT
S (500mg) (U YO L WITEIRS
R (FemR2E) fEhnad
sodium- . . |Pentostam |')—< 1 |POREAY, FSRERZRSRY ! 20ma/kg % 1| ROBRRY TIEER
stibogluconate™ | (100mg/mL) | =74 BIBERICHEED AVIEHE |FEELEE
ST 28 B i) DD
BRAI10~20mg/kgZ1B1E |5
BiE BRICEE HE5VEE
. X 10B/B(BBLMEENLE)
miltefosine® |Impavido |') —3 27 {100mg/B + 1 B 2[E, 28 B IAXBET
‘ (50mg) . | = 7 E(A IS REBORRA
f#2Y) DAE
* ERRRBETH DD, BERBRRVZM R HNERBGA

(FEBILERBRE G > TOEVLLDEFD)

BAFHERIETRAEEE (REHR) 25 LCuv A BN SRR PO ER %) BT,

° ﬂtﬁ"?ﬁk?‘? ) PRS- THEBETH I L%V,

L=

179

mﬁm&acu#ﬁmﬂé

*

 HUGWMIEDT 7 U ¥ F ISR R KRB O NI L TR R Sh b i
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(RBICRERES L E>TOEVWLDLBE)

BRBEDCNTIERR 1375
%3 THHUBRER )
T | TRRE | mm o BE AR | e a
) @ | CRR - asmay v ) BE
NE® |2V B RIE 88|10 mgkg DEERRE TREBS AR AP
SUFIV [V(100mg) [E, $IRE B THOHBE
FERRRIE L
ARY FIARVE— | EREFE, EERIE R IE - 200mg/B  1H2E, (EMERE 8
V=jb. - |IL{100mg) |5 3/ o ERETY
S KEERAE  Sma/kg/B - 1830, | FIVicERENS
SR |5~7 B/ REICLNESY
A4 AN A ARDAY M RGRE, 47| RBRE | 200ug/kg & EE | B (XEBEON
9Fv {—IbBmg) DLW AHEE|ICEBRBL, 2BMKICER | K TIEEWL)IC
- BESRINRSE) EHBVUIRY HEEHDNS
4V aIVHE  150ug/kg D
A BEIARA
TSI HIEIV Y FRRSRAE, FFR|MRRBAE: 75mg/kg/8 - VB3| EHERET
YFIb | F(600mg) |HRIE. H8)I%ER|E, 388 ERFOAFK
E, F MRS, |BFRRE  20~40mo/kg/H - 1 | REHRT S
ZREEHE Q26 3848
REEBE), [{E0OREBAE : 40mg/kg/B - 18
S TV MR 26, 28/
FIWAVITAAY~TH/Dv P AT /v 2 RE 600mg/H - |EHBERET
AYV—jb IV (200mg) |FE(BIRAE), B (1 E3E, 8BMEENM4EBMKIEAFOACF
S BEDRE, HR|BERVRT REHBTS
BEE( XE | EHRRE  15mg/kg/B (BAR
th, 3 3@ &, |800mg/B) - 182E), 8~308H
J4E®R B0 WORE 10~15mg/kg/d - 1
e ) B2, 3~78/%
triclabend-| Egaten FFH3E 10mg/kg % BRIEHRICREIRMA, | RARMICHIF
‘|azole*+. - 1(250mg) B TIE20ma/kg/H - 182| 2EET. Bh
IR E(RE®R). 16 fehRHEFS5N
TWS (RER)
ITFIWA| RS2 [V RRAKR N 707 MRREBEE @ 6mg/ | 4 ItV HiE
ISR 4| (50mg) i © lkg/B I3 RZER % B
o T L—HIKRE © 3mgrkg/B 1WLWF, AL A
‘ VPN 1E3E, 12BE | YFVERLD
¥ ARRERBETH DD, WERERBHEMN GEFH) SAERSA

MLy Bk - AR o), BISIMER L %22 L bhADOTHEENLE
o PUEFAERIBIZIE, TR /NETORERPTELEINTOROLDE ZV

| EISH DR

o DAE|TH RE BN IRIGEIS Lo TN E LT, RETT7 A—NE, CT7ALIT
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1376 MRRE - NBRE

KT HF =87 =, [IRGE, FmAE, SEHUE, BRI THANS T -,
RIS THTF7TH 7N, FHERECHEBITEINTHT LN /=N,

F AN HIEIRT L AN ALF L R EDBTLILE

o BB O [EHBED R CHEU/- FMIUH A T I ERIEL LTRBT 254813,

BIENER &0 b
| PRt

o BT T TIX& DDA EMOSH B IHHTYT, BIETERTIHE,
REICEEZMEILUNILD TEA DLW TLEA 2L &1L, 27761
THYMEMICTHSR S

o A hOZ ¥/ —BHArWEF VIR iZ7 va- VBl b e, JFA
BERAIEPHDITOT, KT HNTLLEEY

o NFVYTIFIXVHNDHHIIE DL ENHYTT. HOH CRELRDL
CEDBEVE L TLZSW

CBERT S ) T OBEFIODKRETIE, RKREETET-FI VIV
WA TH B artesunate SEHBIOEANBZ DDOH ), BRE{BEOBIL /) |
T DDH B i
< 2012528, A bAZFYV— )LBOROBSHFRF 7 A—INGE, J7I0
TR BENERMELGSICHATNES, T5IC, 2013F28ICIF
TS T ORBBLUBBEESE LTT MDY - TOY 7 Vi
B(X50V)H, 03E4BIKIIBET A —/VEEERE LT/IOER
A UREHE (7 X SOF)ARERE o, ThdickY, bHAED
HEREDBICBITARERESHPETNS, TOIC014FE7BICA
POZE Y~ ERR (T2 A O AERERGLIBICRTI NG, A
FOZY Y —IVOESEIEEN T30 NEU ETRETNTUOBAER |
TEIE D, BISIE, BRNERRE, BRUERA(AREABATS |

ST

G)BEUT A~ \FHTHS %
(R#y #®B, fub BE)
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264 A, WERE

MEAL, BARKMRREEER, BEEIREEL Y
DEREIFME T2, BET D L HRIRE, 3L
1B kLD A,

cBEFICBVTIE, MBRREORBWA SHIBT A
IBSERLT, $RBP L2 P 2HRMEBTRLT

ﬁ%ﬂ&%wﬁﬂtﬁﬂmﬁwﬁm%ﬁw
!%LT&D%%%W?%
GRERD TREoETA.
70Y—FFE Q1%CAMUKR B UB
W@
4&7:+}~»ﬁ(mmw 1@34% 1
B1E AREE
BROTE - BT ORI 5&&&&0&#&&
%L@&%ﬁ&Lf;w MMHEZ BN By
B~6»AEE) bl THOXS LT ERD
ABFLD LNV, 52 gk 5,
BEFE~DIVYIL
FRDEL L HHERBTHLOT, BOAET
LUBFHFONLVIEIIINPEAT V9L b
THDH LW,
c AFV TN =T OB NERENHEYTH
27, SREBERYFRE~I YL+ T5,
BBHEMBONRr /b .
CIOT A=Y, MEWHBTUERLEVOT,
L AYIT PV AORMIMCERET S &S HET
5.

A

TSUT7 (IIRVYTFPEEZD)

malaria (and babeslosis)

AHRE  BHFHATEEARRERMEONE  WRK (K
)

cwIFVT, NIV IHORLIT L D IRNIZEA
LEERASI BT RBBELTHS.
cBINERADIZEA YT RTRIBATORRETH S
A, ERCERCHMIC LA LHY D 5,
R MDTI)TIIAFR I T LEBNRTT
ST Sh, BERZARTI YT, v
U7, MAKRTI VT THEN, RETRRIN
<7V 7Y RO —H Plasmodium knowlesi 1=
A2EHLALNS,

CRART T ) TIIRME, 2EWRE, G0

WISER  BUHPONMNRARFLHME 7227 2 015 NRIIN AXSTHOTULRT LHSH)

92

CVHIBEFLOAMMAMRE LTW2. £200:H

IMETEREE (DIC), MiKH/SHTPRIEEER]
B (ARDS), BmE/RBET ¥ F — vixisy
vavy, (KM, ﬁﬁﬁﬁ&&ﬂ%%ﬁfﬁas
ML - BECIE 2 RBRAH D, Lo bRED
BEARIFLTVADTRLTETXE b0
b, CNODOEHENDENIEFRTHE, Hay
REHEIRE S THREMBNE VNS (ﬁm&"
Yot FERMBAET>2%, B RBERAH
>5%) 21E, WER IV T &AL END,
il T, TR TV 7T OFHRIIRFCH I
BEIC P, hnowlesi =7 )Tk, TRICZHM=S
V7 CRERTZEDH D (512 B K
ARDS),
cZHARBIUIEYS Y 7T CRIFBICRRE SR
EREIh, [MEMERSRIILADOBICTHRE
ST EMDSB,
OBl
-?707%%@&&HMﬁwﬁ¥Aﬁm&%$
PRARETHS. LaL, BELTVRVE
PHRUBPD RGBSR LI RETTEGE D
h, BRIV T TREFEMCLES, T0OL
DIARE S v b (BIRREB) % PCR ik (
RELAW) oftfidbthdoh, Belckvy
E&&m«wﬁwvﬂﬁﬁﬁbﬁwf«é?&W
vy, 3
MRETT ) TOBHNOWLNELIRSBE,
¥ 5 7 DB E K BRI A &S hed
w%%#ﬁ%f&a .

?’W’?&’? 7 Y 7 1% medical emergency T#h b
BANOBYLIAT T ) T RARILECH D, % -
PTOEPHEND HBE, 55 IZEMBAIS L
RIS L BRY S (REv5Y 7). &,
HA%, BRI BT 2 ENREORREFRT -
5. ZRRBLUMH~ 7 ) 7 ClBiEmsml
EBOTHBRE (BRTH) 4175, BATRE
SRTVBAT T Y 7RIS =~ 4, A70%
YARTTERY), PRIV UL T A
(R502) OATHL. [BFHEREFAHE
(B5%%, htip//trop-parasitjp/) MEIPIRKIEK
BALTOEY, #RL Y SUAEEEHL L T3
PENE L, BRREEIERTE VA ER

FRDABIIEKRDOT L FIA4 v LIZRL 285
o, EBEHCREELT, v 78T 5!
FEEHLTORWADHEBERS.

BHRTT VT CIEYN BRI THEBON
th, AS PRI AE MBI NMTEII L LB
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CEAMEC R DA TH D, 4) WEANET I T
;ﬁLf%%W@ﬂ#&D ISEERIA HR (R
GORBLE) XX YT 5 T ORI
BERBMAILE, RISV, B) N E
P LTI 2 ) TIOREH Glk, R,
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ARTICLE INFO ABSTRACT

Article history: Distinguishing life-threatening toxoplasmic encephalitis (TE) from brain lymphoma in patients with acquired
Received 30 January 2014 immunodeficiency syndrome (AIDS) may be difficult. Empiric anti-toxoplasmosis treatment is often initiated
Received in revised form 28 May 2014 because of the reluctance in performing brain biopsies, which may delay the diagnosis and treatment of brain
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lymphoma in Japan. In this study, we retrospectively examined the clinical characteristics of 13 AIDS patients
with TE in Japan, including magnetic resonance imaging and thallium 201 (201Tl) single photon emission com-
puted tomography (SPECT) findings, cerebral spinal fluid analysis, serology, and polymerase chain reaction (PCR)
results. All patients improved on anti-toxoplasmosis treatment, Of the 11 patients who underwent serological
testing, 6 (55%) had a positive serological result, Of the 7 patients who underwent PCR testing, 3 (42.9%)
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SPECT had a positive PCR result. Nine of 11 patients with TE (81.8%) had multiple lesions, Analysis of the sites of TE
PCR lesions did not reveal a difference in site predilection between TE and brain lymphoma. Uptake was negative
AIDS in all 9 patients who underwent 201T} SPECT. The study findings suggest that toxoplasma serostatus and PCR
may be used to discriminate TE from brain lymphoma. No focal accumulation of 201Tl is strongly suggestive of

TE in patients with AIDS in Japan.
© 2014 Elsevier Ireland Ltd. All rights reserved.
1. Introduction and clinical cases of TE in Japan is limited because of the difficulty in es-

Toxoplasma gondii is an obligate intracellular protozoan parasite that
possesses the unusual capability to infect a variety of warm-blooded
animals, including humans [1]. Toxoplasmic encephalitis (TE) is a life-
threatening opportunistic infection of the central nervous system
(CNS) caused by reactivation of latent T. gondii, especially in immuno-
compromised patients, those with acquired immunodeficiency syn-
drome (AIDS), and organ transplant recipients [2,3]. In the USA, the
incidence of human immunodeficiency virus (HIV)-associated toxo-
plasmosis dropped markedly after the introduction of highly active
antiretroviral therapy in 1995; however, its decline after 2000 started
to slow possibly due to delayed HIV diagnosis or failure of antiretroviral
therapy [4]. The prevalence of TE is associated with the prevalence of
T. gondii infection in the general population, which varies depending
on the population and geographic location [5]. Data on the incidence
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tablishing the definitive diagnosis of TE and the lack of clinical studies.

In addition, no studies have provided a clinical overview of TE in
Japan. In this study, we retrospectively analyzed 13 cases of TE, includ-
ing their clinical features, the effectiveness of diagnostic procedures,
and disease management. A retrospective analysis of TE patients
with focal CNS lesions was also conducted. The accuracy of diagnosis
based on radiological findings of magnetic resonance imaging (MRI)
and thallium 201 (201TI) single photon emission computed tomogra-
phy (SPECT) was compared with those using polymerase chain reaction
(PCR) and cerebral spinal fluid (CSF) examination.

2. Patients and methods
2.1. Patients

Atotal of 13 Japanese AIDS patients with TE who presented between
2005 and 2011 at the Tokyo Metropolitan Cancer and Infectious
Diseases Center of Komagome Hospital or the Tokyo Metropolitan
Bokutoh General Hospital were enrolled in this study. All patients had
focal intracranial mass lesions detected by MRI. Medications for HIV
infection had not been commenced at the time of TE diagnosis. Patients’
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characteristics are summarized in Table 1. The 10 men (76.9%) and 3
women (23.1%) had a median age of 41 years (range, 33-62 years).
Definitive diagnosis of TE was made on the basis of the effectiveness
of T. gondii-specific chemotherapy against acute progressive neurologic
symptoms and MRI-proven multiple brain abscesses. All patients
responded consistently to anti-toxoplasmosis treatment and were
therefore diagnosed as having TE. Although anti-toxoplasmosis treat-
ment initially improved Case 11, as shown by clinical and radiological
findings, the patient, who was diagnosed as having TE, relapsed and
died of primary CNS lymphoma (PCNSL). Case 12 had multiple lesions,
some of which responded to anti-toxoplasmosis treatment, and the
patient was therefore diagnosed as having TE. However, the remaining
lesions that were non-responsive to this treatment were defined as
being due to co-infection with Cryptococcus neoformans on brain biopsy
and were improved by fluconazole.

2.2. Clinical presentation, laboratory and radiology findings

The following data in the patient records were reviewed: age, sex,
HIV status (CD4 cell count and HIV viral load) at the time of TE diagno-
sis, presenting symptoms, serology, cerebrospinal fluid analysis, and
response to anti-toxoplasmosis treatment. The results of T. gondii
lgG-enzyme-linked immunosorbent assay (ELISA) were available in 11
patients. The results were interpreted according to the manufacturer's
instructions as follows; <« 6 IU/mL, negative; 6-8 [U/ml, borderline;
>9 IU/mL, positive. Lumbar puncture had been performed in all
cases, Focal intracranial mass lesions were demonstrated by contrast-
enhanced MRI brain scan in all patients. The following neuroimaging
features were documented: location, size, gadopentetate dimeglumine
(Gd-DTPA) enhancement characteristics, number, and signal intensity
on MRI. Brain SPECT and nested PCR of CSF samples using oligonucleo-
tide primers to amplify T. gondii-specific 185-rDNA gene as described
previously [6] were also performed to reach a definitive diagnosis of
TE in several patients.

2.3. Analysis of clinical data

Data analysis was conducted by the National Defense Medical Col-
lege. This study was approved by the Ethics Committees of the National

Table 1

Defense Medical College, Tokyo Metropolitan Cancer and Infectious Dis-
eases Center of lomagome Hospital and Tokyo Metropolitan Bokutoh
General Hospital.

3. Results
3.1. Laboratory features at presentation

Of the 13 patients, 12 had a CD4 cell count below 100/pL, and the
median count was 14/uL. Of the 11 patients with ELISA results, only 6
(55%) were positive, 1 (9%) was borderline, and 4 (36%) were negative
for anti-T. gondii IgG atthe time of TE diagnosis. The positive ELISA tests
did not correlate with the CD4 cell counts at the time of diagnosis of TE.
The median CSF cell count was 3/ (range 0-86/4L) and the median CSF
protein concentration was 48.0 mg/dL (range 16.7-134.0 mg/dL). The
CSF glucose levels were below the normal limit in all patients (median
concentration was 46 mg/dL, range 36-77 mg/dL). Of the 7 patients
with CSF samples analyzed by nested PCR, T. gondii DNA was detected
inonly 3 (42.9%).

3.2. MRI imaging of the brain

Of the 11 patients who underwent enhanced MRI with Gd-DTPA, 9
(81.8%) had multiple lesions while 2 (18.2%) had solitary lesions
(Table 2). The median number of lesions per patient was 3 (range 1-7).

The location of the lesions was divided into six categories:
(a) periphery (cortex and corticomedullary junction), (b) white matter,
(c) central (basal ganglia, thalamus), (d) periventricular, (e) brain stem
and (f) posterior fossa, based on the findings of a previous report [7].
Of the 37 lesions in the 11 patients, the most common locations were
the white matter (n = 21, 56.8%), followed by periphery (cortex and
corticomedullary junction; n = 6, 16.2%), and basal ganglia (n = 5,
13.5%), and the least common locations were the posterior fossa
(n = 3, 8.1%), thalamus (n = 1, 2.7%), and brain stem (n = 1, 2.7%)
(Table 2). The contrast-enhanced CT appearance of TE is described
by Dina {7], Ernst et al. [8], and Lorberboym et al. [9] and some of
their findings are comparable with our findings in Table 2.

Lesion size was variable, Of the 37 lesions in 11 patients, 15 (40.5%)
were <10 mm in diameter and 22 (59.5%) were =10 mm (Table 3).

Patients’ characteristics.
Case Age (years) Sex CD4 HIV Ab? PCR Cerebrospinal fluid Diagnosis Treatment
(W) (copies/m) Cells Protein Glucose Regimen Outcome
(uL) (mg/dL) (mg/dL)
1 47 F 10 780 ND® ND 22 71.0 37 TE P Improved'
2 36 M 51 670,000 ND (—) 3 470 45 TE P+C Improved
3 48 M 68 530,000 (+) ND 4 134.0 36 TE P+C Improved
4 40 M 3 130,000 (=) ND 1 16.7 47 TE P+C Improved
5 40 M 6 97,000 (+) ND 4 364 46 TE P+C Improved
6 41 M 55 260,000 (+) ND 45 1300 44 TE P+C Improved
7 33 M 64 56,000 (=) ND 12 53.8 46 TE P+C Responded’
8 39 M 25 130,000 (+) (—) 2 480 47 TE p+ s Improved
9 42 M 115 59,000 (+) (+) 86 1140 77 TE P+S Improved
10 43 M 6 170,000 (+) (=) 0 434 50 TE P+S Improved
11 62 F 0 200,000 (+) (-+) 0 301 53 TE + L P+S Responded
12 44 M 14 110,000 (=) (+) 3 116.0 37 TE + C* P+C Improved
13 35 F 9 240,000 (-) (—) 1 333 47 TE P+C Improved
¢ Antibody.

5 Not determined,

¢ Toxoplasmic encephalitis.

4 Lymphoma.

€ Cryptococcoma.

" Pyrimethamine.

¢ Clindamycin.

" Sulfadiazine.

" TE lesions were improved completely by the anti-toxoplasmosis therapy.

1 TE lesions were reduced in size by the anti-toxoplasmosis therapy, but the patient died during the TE therapy due to another opportunistic disease,
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Table 2
Lesion presentation, number, and location of T. gondii encephalitis.

Present study Dina (1991) Ernstet al. Lorberboym et al.

(n=11) (n ==28) (1998) (1996)
(n=15) (n=28)
Lesion presentation
(no. [#%] of patients)
Solitary 2[182] 11[393]  3[600]  3[375]
Multiple 9(8138] 17 [60.7] 2 {400] 5(62.5]
Lesion per patient (n)
Range 1-7 1-12 1-3 1-8
Mean 3.0 33 1.0 3.0
Lesion location
(No. [#] of lesions)
Periphery 6[16.2] 41 [45.1] ND ND
White matter 211[56.8] 201{22.0] ND ND
Central
Basal ganglia 5([13.5] 15 [17] ND ND
Thalamus 1{2.7] 3(3.3] ND ND
Periventricular 0 31(3.3] ND ND
Brain stem 1]2.7} 0 ND ND
Posterior fossa 3[8.1] 9[9.9] ND ND
Total number (n) 37 91 ND ND

¢ Not determined.

There were 23 (62.2%) ring-enhancing lesions and 9 (24.3%) solid-
enhancing lesions, The remaining 5 lesions were detected as hyperin-
tense nadules on fluid-attenuated inversion recovery images. Peripher-
al orring enhancement were present in 17 (77.3%) and 6 lesions (40.0%)
that were >10 mm and <10 mm in diameter, respectively. Dina [7]
previously reported the patterns of contrast enhancement in CT imaging
of TE versus CNS lymphoma, which are comparable with our findings in
Table 3.

3.2.1. 201TI SPECT imaging of the brain

Of the 11 patients who underwent 201TI SPECT, uptake was negative
in 9 patients while 2 patients had one focus each of markedly increased
201TI uptake in areas that corresponded to the lesions on CT. One
patient had PCNSL and TE as shown by the clinical and radiological find-
ings (Case 11); the other had biopsy-proven cryptococcoma of the brain
with TE (Case 12).

4. Discussion

Toxoplasmosis and PCNSL are the leading causes of CNS lesions in
patients with advanced AIDS {7,10,11]. TE can be diagnosed indirectly
using serological methods or directly using PCR, histopathology, or
other methods that detect the pathogen. Detection of T. gondii-specific
DNA in CSF using PCR is useful since isolation of the pathogen requires

Table 3
Imaging appearance and enhancement pattern of CNS lesions of T. gondii.

Toxoplasmosis CNS lymphoma

Present study Dina (1991) Dina (1991)
Size
(No. [%] of lesions)
<10 mm 15 [40.5%] 47 [51.6%] 21[30%]
10-30 mm 22 [59.5%} 33 [36.3%] 38 {53%]
>30 mm 0 11 [12.1%] 12 [17%)
Enhancement pattern
(No. [#] of lesions)
Lesion < 10 mm
Ring 6 [40.0%] 23% 24%
Solid 7[46.7%] 77% 76%
Not enhanced 2[13.3%] - -
Lesion > 10 mm
Ring 17 (77.3%] 77% 50%
Solid 2[9.1%] 23% 50%
Not enhanced 3113.6%] - -
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mouse inoculation, and histopathological examination of the brain re-
quires an invasive biopsy [6,12]. In the present study, the pathogen-
specific, PCR-based, diagnostic test could be performed in only 7 of 13
patients and its sensitivity was relatively low (3 positive out of 7 patients,
42.9%). The sensitivity of PCR-based diagnostic tests for TE using CSF sam-
ples has a wide range of 17-100%, with an average of 59% (97 positives
out of 164 tested patients with TE in 17 studies) [6,13]. In contrast to
other parasitic diseases, PCR for TE has not reached a sufficient level of
sensitivity, but some reports demonstrated almost 100% specificity in
the PCR detection of T. gondii-specific multicopy genes {6,14,15]. There-
fore, PCR is a useful diagnostic method because it is non-invasive and
can facilitate the early diagnosis of TE. CSF abnormalities including
those of cell counts and protein concentration on laboratory testing are
non-specific for TE [16].

The sensitivity of serological diagnosis is directly related to the prev-
alence of anti-T. gondii antibodies in the general population. In fact, the
prevalence of latent infections varies greatly from 6.1% to 74.5% [17].
Naito et al, reported the seroprevalence of T. gondii infection in 56
non-hemophiliac, HIV-infected adult patients in Japan by analyzing
the presence of T. gondii-specific IgG antibodies. Seroprevalence was
only 5.4%, which was lower than that reported in other countries [18].
In the present study, 7 of 11 patients (63.6%) with TE had T. gondii-
specific IgG, suggesting that HIV-positive patients in Japan with CNS
symptoms and positive T, gondii serology are likely to have TE. Negative
serology cannot completely rule out TE because serological tests do not
have sufficient sensitivity. However, they are useful because of their
non-invasiveness and they may aid the early diagnosis of TE. Further
studies are needed to assess the usefulness of serological tests for diag-
nosing TE in Japan.

Most CNS infections with toxoplasma are indistinguishable from
PCNSL on Gd-DTPA-enhanced MRI {7,19,20]. Our study of the location
of TE lesions showed that toxoplasmosis could not be distinguished
from PCNSL based on the site of the lesion. The accelerated outward
growth in PCNSL may divert the vascular supply to the growing edge,
leading to central necrosis [21]. The necrotic lesions of toxoplasmosis
may mimic PCNSL and show similar enhancement patterns. Since
201TI does not accumulate in non-neoplastic conditions such as infec-
tion or necrosis {22], 201TI SPECT imaging can be used to distinguish
between CNS lymphoma and T. gondii necrosis. The present study dem-
onstrated that 201TI uptake was negative in all 9 patients with TE who
underwent 201TI SPECT. Although Kosuda et al. reported that the small
size of some PCNSL lesions might be outside the lower detection limit of
201TI SPECT [23), it remains a useful tool to distinguish TE from PCNSL.

The diagnosis of TE may be reached by nested-PCR, serology, and
201TI SPECT, which are all available in Japan. However, physicians
must understand the advantages and limitations of each diagnostic
method. In the event of negative test results on nested-PCR, serology,
or 201TI SPECT, other diagnostic procedures such as a brain biopsy
and empirical therapy may be necessary.
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Abstract: Background: Rapid diagnostic tests (RDTs) are used widely in the diagnosis of malaria. Although the
effectiveness of RDTs for malaria has been described in many previous studies, the low performance of RDT
particularly for Plasmodium ovale malaria in traveller has rarely been reported.

Methods: This was a retrospective cohort study conducted on Japanese travellers diagnosed with malaria at the
National Center for Global Health and Medicine between January 2004 and June 2013. The diagnosis of malaria
was confirmed by microscopic examination, RDT, and polymerase chain reaction in all patients. The RDTs used in
our study were Binax NOW Malaria (Binax Inc., Scarborough, Maine, USA) (BN) and SD Malaria Antigen
Pf/Pan (Standard Diagnostics Inc., Korea) (SDMA). We compared the sensitivity of the RDTs to P ovale malaria
and Plasmodium vivax malaria.

Results: A total of 153 cases of malaria were observed, 113 of which were found among Japanese travellers. Nine
patients with P. ovale malaria and 17 patients with P. vivax malaria undergoing RDTs were evaluated. The overall
sensitivity of RDTs for P. ovale malaria and P, vivax malaria was 22.2% and 94.1%, respectively (P < 0.001). The
sensitivity of SDMA for P. ovale malaria and P, vivax malaria was 50% and 100%, respectively. The sensitivity of
BN for P. vivax malaria was 90.0%, but it was ineffective in detecting the cases of P, ovale malaria.

Conclusions: The sensitivity of RDTs was not high enough to diagnose P. ovale malaria in our study. In order not
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to overlook P. ovale malaria, therefore, microscopic examination is indispensable.
Key words: Plasmodium ovale, malaria, rapid diagnostic test, Japanese, traveller

INTRODUCTION

Malaria is a serious and sometimes fatal discase. Ear-
ly and accurate detection of malaria infection is important
to reduce its associated morbidity and mortality [1]. The
gold standard for the detection of malaria infection is mi-
croscopic examination, and the most reliable method is ge-
netic examination by polymerase chain reaction (PCR) or
deoxyribonucleic acid (DNA) sequencing [2]. Rapid diag-
nostic tests (RDTs) for malaria are widely used as a substi-
tute for microscopic examination because of their good
accessibility. RDTs detect different target antigens such as
histidine rich protein 2 (HRP2) [3-5] or Plasmodium
Jalciparum-specific lactate dehydrogenase (PfLDH) [5-7]
for Plasmodium falciparum, Plasmodium vivax-specific
lactate dehydrogenase (Pv-pLDH) [8], and aldolase [3, 4,

6] or plasmodium lactate dehydrogenase (pLDH) [5, 7, 9,
10] for P vivax, Plasmodium ovale and Plasmodium
malariae.

Although the usefulness of RDTs for P. falciparum is
well recognized [11, 12], RDTs are often ineffective in de-
tecting other malaria species. Moreover, very few reports
have described the performance of RDT in travellers par-
ticularly regarding P. ovale malaria. For returned travellers
in non-endemic settings, it is sometimes difficult to distin-
guish P. vivax malaria from P. ovale malaria without PCR
because the clinical and microscopic features are very sim-
ilar. We investigated the performance of RDTs for the de-
tection of P ovale malaria in Japanese travellers by
comparing their performance with that of RDTs for
P, vivax malaria.
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METHODS

This study was a retrospective cohort study on
Japanese travellers diagnosed with malaria at the National
Center for Global Health and Medicine (NCGM) between
January 2004 and June 2013. Malaria cases were diag-
nosed by microscopic examination using initial blood
samples at the NCGM Research Institute. Parasite concen-
tration (parasitemia) was calculated by counting the num-
ber of parasites per 200,000 red blood cells in a thin blood
smear. The RDTs used in our study were Binax NOW
Malaria (Binax Inc., Scarborough, Maine, USA) (BN),
which detects histidine-rich protein for the identification of
falciparum malaria and plasmodium aldolase for the identi-
fication of non-falciparum malaria, and SD Malaria
Antigen Pf/Pan (Standard Diagnostics Inc., Korea)
(SDMA), which detects plasmodium lactic acid dehydro-
genase (pLDH) for the identification of all four human
malaria parasites. BN could not be obtained in our institute
between July 2008 and May 2010, which made it necessa-
ry to use SDMA during the period instead of BN. RDTs
were performed once for each sample. Concerning the line
intensity reading, a test line strong enough to read was
deemed positive, Microscopic examination and RDTs were
immediately conducted after taking blood tests, and RDTs
were conducted in accordance with the manufacturer’s in-
structions.

When parasites were detected microscopically, the
species was confirmed by nested PCR. The small subunit
RNA (SSU rRNA) from the nuclear DNA of the four hu-
man malaria parasite species were amplified by nested
PCR using respective primer sets for P falciparum,
P vivax, P. ovale and P. malariae. The nested PCR condi-
tion and the species specific primers followed Kimura’s
method [13]. To detect P knowlesi DNA, the SSU rRNA
from nuclear DNA and cytochrome b from mitochondrial
DNA of P knowlesi were amplified by nested PCR. The
sequences of the PCR products were determined using an
ABI 3130xl Genetic Analyzer (Applied Biosystems, CA,
USA) after TA cloning. P. knowlesi specific primer set, the
condition of the nested PCR and DNA sequencing were
the same as those used in our previous study [14].

Statistical analysis was performed by Stata ver.11
(Stata Corp, Texas, USA). The chi-square and Fisher’s ex-
act probability tests were used to compare the characteris-
tics of P ovale malaria and P vivax malaria for
dichotomous variables, and the Student’s #-test was used to
compare continuous variables. A difference of P < 0.05
was considered significant.
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REsuLTs

Microscopic examination was performed for diagno-
sis in all of the malaria cases. A total of 153 cases of’
malaria were observed between January 2004 and June
2013, 113 of which were found among Japanese travellers.
Of the latter, there were 78 cases of P. falciparum malaria
(including 1 case of co-infection with P. malariae malaria
and 1 case of co-infection with 2 vivax malaria confirmed
by PCR), 22 cases of P. vivax malaria (including 1 case of
co-infected with P. falciparum malaria confirmed by PCR),
11 cases of P ovale malaria, 3 cases of P malariae
malaria, and 1 case of P. knowlesi malaria. RDTs were per-
formed in 67, 21, 10, 2, 1 and 2 cases among the mono-
infection cases of P falciparum malaria, P. vivax malaria,
P. ovale malaria, P malariae malaria, P. knowlesi malaria
and co-infection cases, respectively. The cases confirmed
by PCR were 11, 19, 10, 3 and 1 cases in P. falciparum
malaria, P vivax malaria, P. ovale malaria, P malariae
malaria and P. knowlesi malaria, respectively (Table 1).

We focused on a comparison of P. ovale malaria
mono-infection cases and P vivax malaria mono-infection
cases. There were 10 cases of P. ovale malaria (mean age,
27.8 years; male-to-female ratio, 2.3:1) and 18 cases of
P vivax (mean age, 29.8 years; male-to-female ratio,
2.6:1). These patients constituted the final study popula-
tion. The results of RDTs were evaluated for 9 patients
with P. ovale malaria and 17 patients with P. vivax malaria
(excluding 1 co-infected case).

Among the 18 cases of P vivax malaria, 13 (72.2%)
had been infected in Asia, 4 (22.2%) in South America,
and 1 (5.6%) in Africa (Republic of Rwanda) (Table 2).
All of the 10 cases of P. ovale malaria had been infected in
Africa (Table 3). The average parasitemia in the cases of
P ovale malaria was significantly lower than that in

Table 1. The characteristics of 153 malaria cases from
microscopic analysis
Trveliors RDTS PCR
Total 153 113 103 42
Mono-Infections
P. falciparum 76 67 9
P vivax 21 21 18
P ovale 11 10 10
P. malariae 2 2 2
P. knowlesi 1 1 1

Co-Infections

—
—
ot

P. falciparum + P. malariae
P. falciparum + P. vivax 1 1 1
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Table 2. The characteristics of the cases of P. vivax malaria

No. Year Country Type of RDTs (¥ ?/5}1121 %fff{ggls)* Para(s(%mxa Result of PCR
1 2004 Banuatu BN +/+ 0.15 Pf, Pv
2 2006 Rwanda BN —/+ 0.18 Pv
3 2007 Indonesia BN —/+ 0.20 Pv
4 2007 Indonesia SDMA —/+ ND Pv
5 2007 PNG BN ~/+ 0.20 Pv
6 2007 Malaysia BN —=/= 0.005 Pv
7 2007 Brasil BN —/+ 0.79 Pv
8 2008 India SDMA -+ 0.06 Pv
9 2008 India SDMA —/+ 0.40 Pv
10 2009 PNG SDMA —/+ 0.13 Pv
11 2009 Equador SDMA s 0.15 Pv
12 2009 Thailanda, India, Nepal, Bangladesh BN ~/+ 0.06 Pv
132009 French Guiana SDMA -+ 0.34 Pv
14 2010 Sudan SDMA —f+ 0.22 Pv
15 2010 Brasil BN —f+ 0.10 Pv
16 2010 Indonesia BN ~/+ 0.09 Pv
17 2010 India BN —/+ 0.33 Pv
18 2011 PNG BN —/+ 0.02 Pv

PNG: Papua New Guinea; BN: Binax NOW* malaria; SDMA: SD malaria antigen®; ND: not described; Pf: Plasmodium

Jalciparum;, Pv: Plasmodium vivax.

*T1: the positive band of Histidine rich protein 2 and T2: the positive band of aldolase for BN, P.f: the positive band of Plasmodiun
Jalciparum lactate dehydrogenase (LDH) and Pan: the positive band of Plasmodium LDH, for SDMA.

Table 3. The characteristics of the cases of P. ovale malaria
No.  Year Country Type of RDTs (F}F]e/s%t (]))f fR }l));lns)* Paraf(%mla PCR
1 2004 Ghana BN —/- 0.030 Po
2 2005 Senegal BN —/= 0.060 Po
3 2006 Uganda ND ND 0.040 Po
4 2007 Uganda BN —/- 0.040 Po
5 2008 Uganda SDMA —/— 0.001 Po
6 2009 Ghana SDMA ~/+ 0.080 Po
7 2010 Uganda SDMA ~/+ 0.004 Po
8 2010 Ghana SDMA —/= 0.012 Po
9 2012 Uganda BN ~/— 0.042 Po
10 2013 Uganda BN == 0.003 Po

BN: Binax NOW® malaria; SDMA: SD malaria antigen®; M: male; F: female; ND: not described, Po: Plasmodium ovale.
*T1: the positive band of Histidine rich protein 2 and T2: the positive band of aldolase for BN, P.f: the positive band of Plasmodiun
Jalciparum lactate dehydrogenase (LDH) and Pan: the positive band of Plasmodium LDH, for SDMA.

P, vivax malaria (P = 0.002). The sensitivity of RDTs for
P. ovale malaria was also significantly lower than that for
P, vivax malaria (P < 0.001). The sensitivity of SDMA for
P. vivax malaria and P. ovale malaria was 100% (7/7) and
50% (2/4), respectively. The sensitivity of BN for P. vivax
malaria was 90.0% (9/10), but it was ineffective in detect-
ing the cases of P ovale malaria (0/5; Table 4). There were
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only 3 cases of P. malariae malaria, one of which showed
co-infection with P. falciparum. The other 2 cases of
P. malariae malaria were mono-infection of P. malariae. In
the mono-infection cases, one case of P malariae malaria
showed a positive line detecting pLDH of SDMA while
the other case showed a positive line detecting aldolase of
BN.



