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- Gametocytes
- Hypnozoits
- relapses

- Haemozoin
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* - Merozoite

- Plasmodium
- P. flciparum
- P. malariae
°- P.ovale

- P. vivax

- P. knowlesi
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- Sporozoite

" - Schizont



L)an Jln)_\ Jlm \)m.")}im

bl Sgmg

Oy a5 00,5 (oo plowl Allgl pgadgondly 5 ST5s poadgendly sla Cigie ;o Lo

L looge 5l 6y ogdle 4y o0y o3 WUy 5 4zl illao o5 Consl (g0924 Jols
& 2 £ .. - oo

055 (o0 Dygo T Cudg el LS

'(Rapid Diagnostic Test=RDT) &3 yww sl o

2 s 5 53 (K5, bsks o8 5 51 4l 2 IS L (65 Sl s S

3 . e
RN TR 517

SLoml s a8 (g Glon b Cigie (layd I Gy oz e (oSl 2o
e 4 ool UL gl SL sl e llae cpl sl oad (ol (6 jles
5l oo Fge e b (SUL Ly

A iy

Cde ol oo el Bl n ey e i b oy S
L (Wlg) pga0gemdly 5 (wSTa2g progemdly (sl Cigie y Lgis) o5e cwuzma caiS il
Bl ool ol Bpa Zighe S

15.35.:

p3ogemdl g S lsrg pedgemdly 51 (2L bVl 5o (puwiz pd el ctS
a2 o 63 olo; (Ludl) S35 Wisd oo Jbols oS sl Uolye 5l aS alyl
g oocle Jauly S o b adgjgimd o Sly Conl 0l Bi> g Al> o Cigic 45
L b asan 3l (g piie bolgd 5l g 98 (o b g8 sl oyt JSCa5 Cug
= Loy 09> b Bl ) e Sadgigre g oad o)l (suS sla Cigpd desals

- Radical cure

¥ - Hypnozoite

¥ - Recrudesence
* - Recurrence

° - Relapse
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- Ring stage

¥ - Schizonts

¥ - selection pressure
¢ - Sporozoites

° -hepatocytes
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* -Transmission intensity

¥ -annunl entomological inoculation rate (EIR)

" -Trophozoites
¢ - uncomplicated malaria

° - vectorial capacity
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* - Cephalosporin
¥ - salmonella

" - prostacyclin

¢ Desferoxamine

° - pentoxifylline

* - dextran

v - acetyl salicylic
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* - cyclosporine
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¥ - paraldehyde
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Dr D. Baza, National Malaria Control Programme Manager, Ministry of Health, Burundi
Professor K. Barnes, Division of Clinical Pharmacology, University of Cape Town, South Africa

Professor F. Binka (Co-chairman), School of Public Health, University of Ghana, Accra, Ghana
Professor A. Bjorkman, Division ofInfectious Diseases, Karolinska University Hospital, Stockholm, Sweden

Professor M. Boulos, Hospital das Clinicas da Faculdade de Medicina da Universidade de Sao Paulo, Brazil
Professor M.A. Faiz, Department of Medicine, Dhaka Medical College, Bangladesh Professor P. Garner,
Liverpool School of Tropical Medicine, United Kingdom of Great Britain and Northern Ireland

Professor 0. Gaye, Service de Parasitologie, Paculte de Medecine, Universite Cheikh Anta Diop, Dakar-
Fann, Senegal

Dr S. Lutalo, Consultant Physician, Harare Central Hospital, Zimbabwe

Dr A. McCarthy, Director, Tropical Medicine and International Health Clinic, Division ofInfectious Diseases,
Ottawa Hospital General Campus, Canada

Dr O. Mokuolu, Consultant Paediatrician, University ofllorin Teaching Hospital, Nigeria Dr 1. Slutsker,
Centers for Disease Control and Prevention (CDC), Atlanta, GA, United States of America

Dr F. ter-Kuile, Liverpool School of Tropical Medicine, United Kingdom

Dr E. Tjitra, Senior Researcher, National Institute of Health & Development, Ministry of Health, Jakarta,
Indonesia

Dr N. Valecha, National Institute of Medical Research, New Delhi, India
Professor N. White (Co-chairman), Faculty of Tropical Medicine, Mahidol University, Bangkok, Thailand
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Dr G. Rutherford, University of California, San Francisco, CA. United States

Dr D. Sinclair, International Health Group, Liverpool School of Tropical Medicine, United Kingdom

Dr A. Terlouw, Child & Reproductive Health Group, Liverpool School ofTropical Medicine, United Kingdom
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Dr D. Bell, Malaria and Parasitic Diseases, WHO Regional Office for the Western Pacific, Manila, the

Philippines

Dr A. Bosman, Global Malaria Programme, WHO, Geneva, Switzerland

Dr K. Carter, Malaria Regional Adviser, WHO Regional Office for the Americas/Pan American Health
Organization (PAHO), Washington, DC, United States
Dr M. Gomes, Special Programme for Research and Training in Tropical Diseases, WHO, Geneva, Switzerland

Dr S. Hill, Essential Medicines and Pharmaceutical Policies Department, WHO, Geneva, Switzerland

Dr W. Kazadi, Inter-country Support Team, Central Africa, WHO Regional Office for Africa, Brazzaville,
Republic of Congo

Dr K. Mendis, Global Malaria Programme, WHO, Geneva, Switzerland

Dr P. Olliaro, Special Programme for Research and Training in Tropical Diseases, WHO, Geneva, Switzerland
Dr P.E. Olumese (Secretary), Global Malaria Programme, WHO, Geneva, Switzerland Dr F. Pagnoni, Special
Programme for Research and Training in Tropical Diseases, WHO, Geneva, Switzerland

Dr A.E.C. Rietveld, Global Malaria Programme, WHO, Geneva, Switzerland Dr P. Ringwald, Global
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Malaria Programme, WHO, Geneva, Switzerland

Dr W. Were, Child and Adolescent Health and Development Department, WHO, Geneva, Switzerland
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Dr M. De Smet, Malaria Adviser, Leader of the MSF Malaria Working Group, Medecins Sans
Frontieres/Operational Centre Brussels, Belgium

Professor B. Greenwood, Department ofInfectious & Tropical Diseases, London School of Health and Tropical
Medicine, United Kingdom

Dr A. Schapira, Swiss Tropical Institute, Basel, Switzerland

Dr R. McGready, Shoklo Malaria Research Unit, Faculty of Tropical Medicine, Mahidol University, Bangkok,
Thailand

Professor F. N osten, Shoklo Malaria Research Unit, Faculty of Tropical Medicine, Mahidol University,
Bangkok, Thailand

Professor Muttabingwa, Associate Member, International Seattle Biomedical Research Institute, Mother
Offspring Malaria Studies (MOMS) Project, Morogoro, United Republic of Tanzania

Dr R. Orford, Deputy Director, PSI Global Malaria Department, Regional Innovations Office, Nairobi, Kenya
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¥ - Medicine for Malaria Venture (MMV)
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¥ - rheumatoid arthritis
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- retinopathy

- myopathy

- aplastic anaemia

- hypokalaemia

° - diazepam

- epinephrine

- adrenaline

- cimetidine

- ampicillin
Thyroxine

' - carbamazepine
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* - sodium valproate

¥ - cyclosporine

" -Amodiaquine

- Mannich
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- desethylamodiaquine
- agranulocytosis

- cyncope

- spasticity

\YV



L)an Jln)_\ Jlm \)u.")}im

b S 9olgw 3.3 A
3103 1 JsSg 0135

"\ | _CH;

H,N ~CH;

Sl 50 Sail s 09l oo B>  Swd ] 4 a5 ol ool gur S S g0laS g
o il vp 4l Joe ;045 > 58) sl SIUT laaebiligu ol o Joloxo
CdgS ST 5 039 (5 Lo (paal Dol 55 ol 5o g outs 240 Lo S
& (1B, oS Cailes lagls ol aiins 2%—»4‘ SS9 gel =Ll (BB, sla
el S50 gial Ly Gl St o5 b5l ol ten 2l Sl 2500

el Bl g Sdgdanl s o ol

L gawY 90,98
o B3yl L (ST O ygo dy Sl e g 09 oo ool el o
23,5 Jlowiwl Sase J=lo

elior sy 55 (oo 25 g (S g0liges 0,5 Lo D00 (g5l (slo (0,8

2 Ol 05 (Ao 29 5 oS g0lilsus 05 (Lo 500 (55l sl o]
Hlae J3ls & g0 4 solitnl cga @, BB Joloe ol L 2/5
LSS 95l )10
dga> 0 Je> sle clale Sy el o0 L 1)93 oo,leS oiws S gl gun
el 39,4-9 s Bi> s dad 000 o) S 590 K 5lam celo 4

* - sulfadoxine
¥ - P- aminobenzoic acid

" - dihydropteroate synthase

‘YA




L)an Jln)_\ Jlm \)u.")}im

30 00 nS jebas gl fplogd e ail olewd o piig @ %90-95 540>
ris jlgead oy Gz s> lz Bl a4 g sl @ig o Slasle g la 2l
£33 o 53 (Kol @ oy i 9 Vgl 5 )5 08l oo (5lalaz LB oo

D9l (oo

ax 5150, & Lo osbgdgw plw ol (b5 Ol S sl jo (S golal g
il (905 Sl oo ol Fasal Wil e ] atesl Bl cle 4 o 2aSTy
9k Oy 3529) (655l S 083 (59, Sl 5 (Wt (She5 05) (oS 95!
oS Al 0 0,0 obxl caw (r:.oo)f 0 AlS SO Gel aS ol o (GiLw.,)S)
. 2 = A s .31 :
L aslio o (Tl o Xdl) sl o5 5 (U3d 093 ) " pozrlon g8 (o
Slyeldas aas )18 505 cov 1) calizes gl )5 )] pas Cl (S0 Gl
Sl e cowlas gl paSTy (3,5 Jold 5 abl s Wlss oo sl
G5y 9 S8 () dd Sy dtwg b oS (g (5ilew) Congy (ould ol
s . . & . : 3 . . . & S

a4 s o)l b (25 el b (B ) Tpaisost el < (progd (o atiiie e
ol ot Lagas 5 555 o i b sl 1545 15 0,5 5 50,8 « S, &l gty & o0

4 . - . . . . . e
) " il = gl oyt 5 050 gl S5 55,80 (0l 0 et 5 (S5 355
Slals ol pge (b Slallss 5 oog ol jod and g 5 b a5 Seottnw (5o
slo (2Sly s Jlassl cle 4y 9b slwl (U31)) salz Olysi a5 6 lew o 40
Ol 33 > o2 (13) 33,5 (aBgie wl.s S g3l gun b loj0 “S.'))ﬂ KPR
30 90,0 ¢ Famlian S a5 lon! o sl S S g0l gun 4y Gl Sl
el g o o5 ) (655051 6ol o5 5 (Lals 93) sy9zlen oS 4l
3=l o )lee pl 00,8 (ﬁ' celw 24 5 S e (5L 400 1100 sgu o

- haematuria

- oliguria

- erythema nodosum

- stevens — Johnson syndrome
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- crystalluria

- thrombocytopenia

-leukopenia

- hypoprothrombinaemia

° - glucose -1- phosphate dehydrogenase (G\PD)
- interstitial nephritis

- serum sickness
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* - polyarteritis nodose
¥ - hypoglycaemia
" -jaundice
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- pyrimethamine

- diaminopyrimidine

- dapsone

- dihydrofolate reductase
° - schizontocide

- toxoplasmosis

- isosporiasis

- pneumocystis carinii
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' - megaloblastic anaemia
- leukopnia

" - thrombocytopenia

- pancytopenia

° - cotrimoxazole

- trimethoprim

¥ - methotrexate

* - phenytoin

- benzodiazepine
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- halofantrine

- beta blocker

- amiodarone

- pimozide

° - digoxin

- ampicillin

- tetracycline

- metoclopramide
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- Artemisinin

- ginghaosu

¥ - sesquiterpene lactone
- Artemisia annua

° - sweet wormwood
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- primaquine

- dihydroartemisinin

- artemether

- artemotil

° - artesunate

- cytochrome pso- enzyme CYPYB1
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* - reticulocytopenia
¥ - neutropenia
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- haemolytic-uraemic
- black water fever

" - infusion

- injection

° - repolarization
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*- angina

¥ - flecainide

¥ - amiodarone
¢ - terfenadine

° - pimozide

* - thioridazine
¥~ digoxin
* - cimetidine
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- rifampicin

- tetracycline

¥ - streptomyces

- aminoacyl- tRNA
° - Chlamydia
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' - Rickettsia

- Mycoplasma
- Lyme disease
- Brucella

° - tularaemia

- plague

- cholera
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- stomatitis

- dysphagia

- candida

- pseudomembranous colitis
° - fanconi- type syndrome
- polyuria

- polydipsia

- glycosuria

- aminoaciduria

- hypophosphataemia

- hypokalaemia

'Y - hyperuricaemia

- acidosis

- proteinuria
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- anhydroepitetracycline

¥ - hypoplasia
" - fatty liver
¢ - B- lactam

° - angioedema

* - pericarditis
Y- asthma
A

- lupus erythmatosus
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- bismuth HaC

- nephrotoxicit

" - methoxyflura...
- digoxin

° - lithium

- theophylline

- atovaquone

- Doxycycline
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- carbamazepine
- phenytoin

" - Phenobarbital
- rifampicin

° - clindamycin
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- lincosamide

- macrolides

- palmitate hydrochloride
- babesiosis

° - toxoplasmosis

- pneumocystis carinii
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* - N- demethyl

- sulfoxide

- anaphylaxis

- erythema multiforme
° - polyarthritis

- benzyl alcohol

- gasping syndrome
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' - Wellcome classification
¥ - marasmus
¥ - kwashiorkor
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Figure A4.1 Relationship between inoculation rate and parasite prevalence
(assumes that all infections are untreated)
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Table A4.1 Effects of some commonly used antimalarials on the infectivity
of P. falciparum to the mosquito
Effect of treatment

Gametocytocidal Sporonticidal

Viability of young Viability of Infectivity of Qverall effect

sequestered mature circulating  gametocytes to on suppressing

gametocytes gametocytes mosquitoes infectivity?
Chloroguine Reduces No effect (4) Enhances (5) +
Sulfadoxine- No effect Increases (5-7) Suppresses (5-7) +
pyrimethamine
Artemisinin Greatly reduces Little effect (17) Unknown +++
derivatives (8-11)
Primaquine Unknown Greatly reduces (77) Unknown ++-+
Quinine (4) No effect No effect No effect None
3 +: No overall effect; +: moderate effect; ++: high effect; +++: very high effect
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Figure A4.2 Transmission of Plasmodium falciparum and the effects
of antimalarials
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indicate the effect of the drug, enhancement (+) and suppression (-), respectively, on the parasite

Treatment of the asexual blood
infection will abolish the source
of the gametocytes.

l

However, young gametocytes
already present will continue to
mature and become infective
weeks later.

Artemisinin derivatives and, to a
far lesser extent, chloroquine will
act against young gametocytes,
and thereby reduce the number

of mature infective gametocytes.

Primaquine is the only drug
known to act on mature
gametocytes (which are present
i the circulation at the time the
patient presents for treatment).

The parasite undergoes
fertilization and further
development in the midgut, and
the salivary glands of the
mosquito.

* - prevalence
¥ - incidence
' - mortality
¢ - morbidity

° - gametocytocidal

VA4



L)an Jln)_\ Jlm \)m.")}im

dyoud JUsl b gl caxdgn 40 2.2.4 A

51 e iSe Sodle 9o (g oo oagdl ol 8l casas JESI L sle corsg o
(5055 ooes job ar) ous loyd 0,lge ax S aims o hSis 1) 1 Cdghe 5o
WSTo U oo Ll 35 ly Cogie g 00 Lls |y b CorsgialS 51 (6 5L o515
= S 1) Chsre 3l 3 cand G Lad 50sS b ol b sl cwgialS
(solom 39 9) Sl £ 595 2 53U Sloml g JUl ey (29 B
oIS idgie oS 5 Sy (B S |) il Sl Al adl oo ks 390
sla DU 4S5 oz oo iz ol (o olnl Gloys Jguo 4 o) cogae
axdly (talS JEs! liee wly oo Dol YU ol b (o980 LY 08
=l S g Ld )0 (5 590 B 2y Sighe saams 8l a9l sla ) g
ailed oo Wyl b glis

() cighe aals cua (2b)Yl ws slagyls 0,8

25,5 (o az g by JUWI L sl Condge o [

LYl ge JyS alauly 4 JUS! olee o5 oy 5 YU JI L sl Copadya o [
g M‘g&- e d g S| 00 oo)ﬂ U"”L’

19,15 4 polie gld JSiI JUiss! ials g o g5l 3.4 A

an olouil 0 Cwl onls polin (ol a) @l ol b Sl as 29l palae o)l
ol a5 T 4 o | b ComngiolS 51 6 5VL o515 glie Sl sl Cogie
CiS b 4 e 29,0 Cwglie (6 57 10 11 16 17) sules o bl sien
ads) slo Cighe & o Cmsgiold ol YL Sl o b oS cs dmlss oaz
35 ol sl g als a5 el oud aoly lis degs cales o sl (5 i
Emrsglsl) b SIS 51 (6 5V o515 Tt 5 igde b ady gl Cunglie slo
ol a5 ST s | s iy 51 (6 5YL s w005 ooyl b ay o 1, (Cla

' - recrudescence

¥ - oocyst

V4 -



L)an Jln)_\ Jlm \)«m")}im
J5 53, 7 Sy clallan (7 38.112) 55l o o5y sm il s 05

OF = A=l (o0 xS 9,5 L Cuaglite b ag e oS pg )y (ol pogendly 05 90
o 2 55 opl Jal> a5 Slo CogialS a5 ol ools oL pFMDR , pfCRT (slo

SLo ComwgialS oy Comad iz p2 g 03900 g (6 sl Songlyl aiily
(A7) aien 515 isie o 4ty (glp ol ol

S el ol oyle Gl ax gl o a5 (Gl 4SS g0

1y 92l 4z pylia SO JLiil Lol 1ol s Sgm 5ud (59,03 5l pylone oolitusl [
o503 anls e 1y il (TS 5 il

o=l i oo bVl 0s 59)l0 o b (2l Ve il @ge 4 lojo L
woles sooll ) o)l 4 pglie slo ISl o S Bl

(33,5 o ol J5 J S abaudy 4 Jlta b e o J] Sl o 50 alS 5
(enlS dalsS ) polie 0o 5 el oo Sl (n il slo JSSI 8 S w3
sba 55l Hlad jpa (ladd )0 oS wiiS oo Sleidn iz Sl (S
solys )8 bl Sl Cundg po eles Glo (n il b anslie ;o polie
Lo ity J55 Gl 31 48 JUil 050 50 41,5 o Ll 10 (18 5 19) o5
(20) 0ss )3 anlys gls as pglie slo JSI ol Bds a0 i 00,5 oo Jol>
sl 00 0l 33 9,0 40 ald 5| hols Sl alawly 4y e oyl

JEs Gals g b (55 0yt b il (0505 (6l o5 o> sty <ogileoss O
(20) sl o092 Lo jo 29l Cagliia yo ialS L L Ve

9 JBb 58 wad (slalpl 5l (oS 5 dSD g limsgain o Sl blio ol
SR g matine LS a0 (i Sge sg)ls jleoliul S )0 prae i
03,5 Lo (y9ilS 51 (S5, 15 4 pglie pg )l (o pgrdgendly Bd> (> 00)lge
el

5 I 1990 ans ;o S5 Las ay Cuogliie YU zobaw a5 alr ¢ 2)é w2l [
LS5 olop g Lo (i oyt 4y il slooy 4y 65,15 4 5 5515

' - Zimbabwe

A%



L)an Jln)_\ Jlm \)m.")}im

=5 9 el 5o (2153 L L Yl (L ys Cg (ACTS) s

(22) 005 ol yon (S 5lie a5 pg )l (ol ppogandly
Joime gl pglie 99) (o0 )1 4 (Slojs Blaal cgzr a5 09)ls 4 Sl a5 e
o S g)ls pler o (2l Ssie ans Sleogas (il &S aw; oo S 4
Db S (sl aslase 5)l0 ()T (Sl oS wylesy polie slo JST o S rals
Sl Sl e (993 ol 3 dlanly 4 wleo elgil 4 S polio sla JSI
@S ;5> 18 (23) 04 valss wiies Cuglie o el a5 sle CawgialS
lrordon Slaal g andls Jlaul (Sous Bgie ollad o5 6503 695l b (29l
Jgl 69,18 4 pylie slo IS Jlanl olST 08,5 oS 5 il Lls S5l jo 1, Jolie
Sl e (ACT) (rrtaad )T b (025 5 0loyd o 50 ol iy w0gei vlss Sl |,
e St ) s e sla S 5 5 gl JLotol i)
cast Slogas sl g ails 5,5 o5sS Kl 5l sle Sb olej gl ol 4]

o g LBl sla (15 0t (0903 (6 el a3 (B ]S sla ) Sl o
o IS Comer G550 S ek 4 e 15 0t @ ansil glaan 4ty 55
Lo aled oo cigie |, JWazil a5 ol Ve ad slag,ls «cudliS il aimles o ailys
S el iesls axmles 6 S 3 wisd o oy 4 slo Cosie sla Sl g5, 5
SaS o aied jlew 45 (5l ons ggae o8l e ay YU WSl b sle CoaBye 4
ol dales LS 1) IS 5l pleyo 5l (S oS Cand SO Ll g 0 dlgs
OB S o oy, 0 S (6565 Sl Sighe ade p a9)lo loys nl by
sls wales sglas sla Sl b S msls o

il oo b lae poe OIS ple

dolys S8 ogyls Canglie LS ialS 4 ady S b ) Jas! aels U
£ god

diejls oleys dn polie sla Coilbige b yind piulS cga Sleys il il U
2 Ss8e (6,5 098y SIFI SIS a5 e6 500 g lo b Alal lagls I (oS S

‘- invitro

VY



L)an Jln)_\ Jlm \)m.")}im

Oled )0 Caogas 93,2 (18,5 1845w oo ks
tslod olomy| cdaslxe polin slo

Oyl iy o L aly ]S sl g, b Gbeyo sl sl s
ebls sinlys (St i) 2l @0 51 o)l Cuaglia

OS850 9 LYl Jlal pals o ) sage 8 2LVl 0l slag )l
J=3 3l (G55 sl Cogis @Bge  loys anled (oo Ll 500 & pslie Lo S
JLaS! zalS o wes (59953 4 (loyd g Landuidd 4 canlin (ow yiwd (40 9] ol )8
Lighe (6,595 o P lo Sl b ol Yl s slag)ls ag vl s LYl
SiealS 1, L Yl Jlasl jien oo (S hos s o pimmnned )] Slitine Jlio yobo au)
Ol 50 5oy wisS o Joe JLail Gl Gl yo adST jo L..,).o., 5 olo dales
Coglio S pwlS Cpo yols b o aS il oged 8gie sla (o5l
Sojls pleys am pglie sla JS (35S 2alS Sz Gleoys slo s3]
Sl s as S (6lg9)|o L) Golo SO LS 5,0 lagylo 5l oged colaiul
=) Sgie (39S ABgte 5 oSy 0gh 4B T I o Sl (e sl el
2 bVl oo lag)ls anwgs jo b Codled g =52 SO Glore 4 ol L)Y

SR gt

VY



L)QIA JIA)_\ JL \)u.")}im

a1 5.4 A

1. HaySletal. Annual Plasmodium falciparum entomological inoculation rates (EIR) across
Africa: literature survey, internet access and review. Transactions of the Royal Society of
Tropical Medicine and Hygiene, 2000. 94:113-127.

2. Lengeler C, Smith TA, Armstrong-Schellenberg J. Focus on the effect of bed nets on malaria
morbidity and mortality. Parasitology Today, 1997. 13:123-124.

3. Molineaux L. Malaria and mortality: some epidemiological considerations. Annals of
Tropical Medicine and Parasitology, 1997, 91:811-825.

4. White NJ. The role of anti-malarial drugs in eliminating malaria. Malaria Journal, 2008,
7(Suppl 1):S8.

5. Bruce-Chwatt L. Chemotherapy of malaria, 2nd ed. Geneva, World Health Organization,
1981.

6. Hogh B. The differing impact of chloroquine and pyrimethamine/sulfadoxine upon the
infectivity of malaria species to the mosquito vector. American Journal of Tropical Medicine
and Hygiene, 1998, 58:176-182.

7. RobertV etal. Gametocytemia and infectivity to mosquitoes of patients with uncomplicated
Plasmodium falciparum malaria attacks treated with chloroquine or sulfadoxine plus
pyrimethamine. American Journal of Tropical Medicine and Hygiene, 2000, 62:210-216.

8. von Seidlein L et al. Risk factors for gametocyte carriage in Gambian children. American
Journal of Tropical Medicine and Hygiene, 2001, 65:523-527.

9. von Seidlein L et al. A randomized controlled trial of artemether/benflumetol, a new
antimalarial and pyrimethamine/sulfadoxine in the treatment of uncomplicated falciparum
malaria in African children. American Journal of Tropical Medicine and Hygiene, 1998,
58:638-644.

10.  Targett G et al. Artesunate reduces but does not prevent post treatment transmission
of Plasmodium falciparum to Anopheles gambiae. Journal of Infectious Diseases, 2001,
183:1254-1259,

11, Drakeley CJ et al. Addition of artesunate to chloroquine for treatment of Plasmodium
falciparum malaria in Gambian children causes a significant but short-lived reduction
in infectiousness for mosquitoes. Tropical Medicine and International Health, 2004,
9:53-61.

Vaé



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

L)QIA JL\)_\ JL \)u.")}im

Pukrittayakamee S et al. Activities of artesunate and primaquine against asexual- and
sexual-stage parasites in falciparum malaria. Antimicrobial Agents and Chemotherapy,
2004, 48:1329-1334.

Chotivanich K et al. Transmission-blocking activities of quinine, primaquine, and
artesunate. Antimicrobial Agents and Chemotherapy, 2006, 50:1927-1930.

Shekalaghe S et al. Primaquine clears submicroscopic Plasmodium falciparum gametocytes
that persist after treatment with sulphadoxine-pyrimethamine and artesunate. PLoS ONE,
2007, 2:e1023.

Githeko, AK et al. The reservoir of Plasmodium falciparum malaria in a holoendemic area
of western Kenya. Transactions of the Royal Society of Tropical Medicine and Hygiene, 1992,
86:355-358.

Handunnetti et al. Features of recrudescent chloroquine-resistant Plasmodium falciparum
infections confer a survival advantage on parasites, and have implications for disease
control. Transactions of the Royal Society of Tropical Medicine and Hygiene, 1996, 90:563-567.

Hallett RL et al. Combination therapy counteracts the enhanced transmission of drug-
resistant malaria parasites to mosquitoes. Antimicrobial Agents and Chemotherapy, 2004,
48:3940-3943.

De Roode JC et al. Host heterogeneity is a determinant of competitive exclusion or
coexistence in genetically diverse malaria infections. Proceedings of the Royal Society of
London, Series B, Biological Sciences, 2004. 271:1073-1080.

De Roode JC et al. Competitive release of drug resistance following drug treatment of mixed
Plasmodium chabaudi infections. Malaria Journal, 2004, 3:33-42.

Molyneux DH et al. Transmission control and drug resistance in malaria: a crucial
interaction. Parasitology Today, 1999, 15:238-240.

Mharakurwa S et al. Association of house spraying with suppressed levels of drug resistance
in Zimbabwe. Malaria Journal, 2004, 3:35.

Nosten F et al. Effects of artesunate-mefloquine combination on incidence of Plasmodium
falciparum malaria and metloquine resistance in western Thailand: a prospective study.
Lancet, 2000, 356:297-302.

Hastings IM. Gametocytocidal activity in antimalarial drugs speeds the spread of drug
resistance, Tropical Medicine and International Health, 2006, 11:1206-1217.

White NJ, Olliaro PL. Strategies for the prevention of antimalarial drug resistance: Rationale
for combination chemotherapy for malaria, Parasitology Today, 1996, 12:399-401.

V40



L)an Jln)_\ Jlm \)m.")}im

L,Yb jasid

() podle aly » auxli LS A

s 5Sude 429 1) a0 o] g 4o gylew g o5 ol Jule LY
9 U1 aS > bl oo pds 6l (b sla \Lixe acgamma 5l onliiwl b b,V Gubo
3 9009 olaiSl e Sl dl g 0,0 e ) i Jlie jeb 4y LYl wdle
ol a5l s Colin 023l oo ol bl 5 b (6o 51 5 o
Al 5l e obul Jglae Jelge plu o byYle IS5 3o ¢ Jlal ool glae o>
oley o2 a5 ol g ilen plo conl (Kan (3) wles o g5 Koo 5l amb 4 4
e 3ol h ey 6T gl oSy 11 6 lom Soallis ) 5 aims o g9, b,V |
A Al oy asa s LYl 4 (g les e in L LY OLuiST Hhas Jlais] wlgs
ASlgl oo Cpmizred Al 5SCdg s iolisl (liles e g adlate jo LYl Jla]
aS 00,5 Wl i LY aS g0 o sle (o)l j90 50 Lioli8l 4 piie
(4) ..\.....»Laksa r(,.’){.c 4_,[_, » Ls)yLo RS ) dlao Y 0SS JUg o v
9L®MLMM9PMQ)>BM)5J¢M45@L¢6¢ - .)‘|oo16" “w‘u&o.a
l, ol Lanseis s oS oo gam adb | sl g ools ol LYl b w2dle
Soai Lol 1,1463-82 5510 o U70-88 ol “LealS jo silalllas il 1,3

g a0 g ol g U gy () ol (s i o8
2 Sl S cadlaie G 5o LYl sloailis 5 guldS @dle 5l (gl g sy

(55 6) asl o ,)5 it Koo slalx
sle oo, 5l 5 su S dgame oolaiwl aS o jlo nl o Lal aslllas 05 0 (5950
S a5 a4 G (sl e aline Jo 615 @l ) @ o551 ) (b
Shoolii il b anslia )0 5 5,10 sl 3 szl (257 Apo 4 2o o (pogd oo

‘- HIV
Y- AIDS
¥ - Gambia

VAl



L)an Jln)_\ Jlm \)m.")}im

ol e )L ol Y gt b Bblie 10 5 00,5 (o0 8 il o anseis
(7) aos o Sl38l 1, oL Yl sls Chgae (olas Laeis) ools caws 5l Jloss|

(529 P95y S0 2.0 A

L (mansmid (j0gei mal 3 pogdle 0 pdy ploxil (055 0 (g 55mg S by, &5 (B
5 LYl slo LS51 i oS o) Lo ay cpolaisl g conlis oYL Sl o
Cde 4) 55 g Son gy 980 (50 i 1y 0aiiS ol (sl 3sS Cugm s
@V L glaaiyjo Ll 15" plonil (30503 Wi 5 o3 oules 5o (le (5w
s sl auje o il YU o las olaws a5 Slej oy 4 Sy 00,5 o Jolls
g a5 IS @ 58 b Ve

5 ol Blis 10 g 09 o 43,5 i o € uld o bl » lsie 4 s, ol
4 530 yale Cun 95y e 552005 (Dbl (Sl S o gy ple Colais
(al) g ySes o580 U110 51 1S (oS5 50 iz pé sla SO (s5lulax
50 JS1100 Ly i sl o3gumme ald o byl 8 s Sy el oo
ol o5 0l g0 (cote Ll SIS (658 255ms S by o(8) el y2dg S

g NS5 g L sla sl g aS 5T aidl (ol s iy s L
chJ u,o.a).u.ub 5o @LAJ.D-

il YU sSius Sae oS ST S asdl YL ol [

0oy sl 4isS crle 355 [

Oleyd 4 gemly (b el ]

555 8 lse 31 (6 ks st Sy solanl el [

Fie ilss (oo iz YD 4 (058 S Bs) 25 eSS 5 ki
ol = LSSl e 5L olRaslesl LS 5 )l g conlin (25900 40 5L Taly
3 olebol L g 5l g 1 lew @l (0903 0olal 5 angs )0 oSl ey XSl
2Blejl Sleas S g cobS

' - field standard

ARN%



L)an Jln)_\ Jlm \)m.")}im

Sy el a8 8y Lol b )Vle 099,09 Sgue Sz iz sl W
. 1 = 1 s . & . .

09y b (29595 9 e (Sl S5, SedS g 5l e ploS e
o oS L 0dids (6 el ) g 00 dgS b i ool 6..’.,) ZOW).Q.J

L&y paiiad g cand 3.5 A
S 5 Bl a5 ail o S8l S 53l S sigenl Slaslesl m e asis slo cs
PEREH IS ISR ORL S JE R ICIC POUEIT A S BT e
L (S o pbo 5 00503 3lulaz 1) (pa)ly (ondls poassandly) is8 SG Ls b o
(Sleg ﬁﬁow)li) I, Sl LY sla S S0 slo aigs 3l (g piien olaws
Lo ced opl. (10-12) anls o s5lulos (Wl pgasgowdl g 43,k pgrsgewdl

Sl Soge a4 Jle jobo i caildl (oo o s 10 )l D0 4 i JISAT o
s Lyl s 4 ooliiasl cgar b &5 5 o cenls 2 151 Pl (Sl o0)
il oo 5 esle (Sblage DD 5 S e 5l 215

aajlis laby; (ol 9 eaitly o o0l B parditl gy (sl e i 5 2
oz 45 Wl o dpogs WHO sl cod pols Sligan b atons 5SUl L >
5 Lo pordgadly slulax 50 (3490) %90 51 o sl (b Sliwlss]
3 o 3 WHO sl ai s cy5 5 55 Sn o 0 JS31100 oy o515
aslialsS oLl a5 (RDT) s meieds (6l o 0ilos (slo < 1

o S ol e el coaS 51 S o olgie 4 1ISO/ 13485 2003
ol o iy |y oy 5 (5525 6l Cand (gl a8 ol 4 sl
S (HRP2) 72 s 5| (i 0yeiis s 63l sl 1y sl Lyl

- Giemsa- staining

- Oil- immersion

- finger- prick

- dipstick

° - cassette

- card

¥~ histidin - rich protein ¥ (HRPY)

VAA



B S
otz a1 L 28 olaist b Clo 43s5) aen (ol oolazs] (PLDH)
aS il o o 1) it Slaogas b 5 (T ol axil oo (b 4555) aes
9 03,1050 T alidee sla Cundg p soliital Cuz Lol (o clie el (Ses
om0, 8 Hhaiae Cllae ol (b RDT anngs slacslow sloml oo 5o
Lol a5 axaly o 1o 1, (6 yhoas 058l (sbl3e liules]

S e (3503 al8 o Uyl ]

S+ i) el 3 0390515 331 e 5 G300l ez 5508 sl el
05 ools h5gel Wil g0 33, o (20 53 sogee ey ake)lS

(B 35 e ar S s a5 e 5 e lisebsl cugis [

(el a5 o ls 9925 55 (sl gl clre iz o2

Me Glhlom ;9 45 5,9k 4 il & jg0 dy amls SG Caw p3U ynds Jlos [
Yo Bl YL lsee (seal a5 (Sloj oug 4 6,50 (055U 5l (AL (ool &
S L)Yl jea> 5

Sojlanae gle cosie ples ;0 La RDTS 5l (55 5,50 j0 (Ul poe [
55 5T o 31 (3L altne cpl sl ud oy Jise ysbo g el oS Cigic
= Fye ooy 5l ey azin 153 ol 55 50 (HRPZ i) ae ol glo
sy

ool alsml blast b St ol {13-20) ald 5o i oy B peé Copla L
Jeds il o cnlin (3ls 0535 5 JUEDH 5 1o 0503 il o talesT)
slod o s Alid 4o ooliiasl 51 i 1, (oY) @ 9903 Linloy] WHO Lty
WS o 0yl STy Jie Sojslsn Jpame S5l et adsi g w  (2Y L) @)
o)l 93,5 oo ool ()5S gy S 50 4 STy Mt dcgazme 4 ke @
(oS oo adg 6y o] (0Y) 2o o)l p Vo &S wias (oo (S

* - plasmodium lactate dehydrogenase (PLDH)
'~ pan- specific

¥ - species- specific

* - aldolase

° - Lot (batch)

V44



L)an Jln)_\ Jlm \)m.")}im

3590 30 3 p9sk (Il pdgendl Cuz RDTS 5550 10 ons piiia slo conlo
L aglio 0B clacib 5l g oo oolisl 08 2 yob 4 45 SYgame
100 -500 a5 sls; yo comwla >%90) als jo oo%ws,Sew wg3 slo 39,
03903 45|l 1, (%40 -50) cans oo 590 B (5,00 3929 55 ydg,Son jo IS
Caz BYs Canl Sae il oo yieS b 355 Loy b Sl Logas ol
31 omh oo 0055l 8 5 gl e it Sl | ol s ol
5 6oLl kS Lassh Cansyob peandl g (g3l 03le] YL Casb, b Los b aglse
OLS I aS el ool ylid sasie Slsdllas acil (12) Gos o3 S5l 0 gei5

(SIS 5 el L aiilys o gogas (iu Dle 5 llbgls o alagg
iled pol B 1) Sb Yl 380 acxis g 0dged coliinl oo job a4 |, RDTs
aSil 5l el L1y b,V as slagyls 5l ool oolatul RDTs L S 9w ySe
L oolyen ol hlows dnn Loy bldo o conds aul b Yl Cigae U o )lew jo leyo
Oldgie Cewl (Ko ax [, STwi> p o 0n Gals cul odds gui Bus o
)l-"é) C-’L'-’ d—‘-‘o 2 Aloe uS"JB ol (eanS 6L‘° s 45‘)-?" “'-.’ J‘L" W‘“\'er’
oo Al so Blaias ail ik by cus a5 Sloj oy 4 Cllas (plaisS
Iy cdlae oyl g 00ged Jolo liebsl STl 5 aseid oo g 80 3 aS Cul
el 690 o BLS o pae Sy gl L Le-ﬂs wals lid ol ole,l8 4
PCR aly » Jgg0 silwluz b (595 9 (S0 59lg5g0] Lauii 4.5 A
Olllae Cgz sl Sae a5 o K1 Blio jo ouis obul sl (g0l 6‘;.;1 & slwlo
il an S 9Siin ol ylows Co pae o colaiul Cpa il vude Gi.’ﬁJHa.ul
bl oo solaiz] & g og wlas & 35 ojlasl 4 L Y

b 5l s ol oy STy sl o (S5 DNA glulas sle SiSs
2l g (m)ls Snglin 59, o aslllae g Ll aiil (oo e Sl IS

* - polymerase chain reaction (PCR)



L)an Jln)_\ JL \)“-")91‘“5

3 S b an (S5 g wbe 55 (22) sud colais] (Sojelsenn] linos
Dbl (god o yiwd 50 Al o Vb Guliie ;o solil cgz b )Vle SCasil (g

ARR



L)QIA JIA)_\ JL \)u.")}im

&1, 5.5A

A5.5 References

Marsh K et al. Clinical algorithm for malaria in Africa. Lancet, 1996, 347:1327-1329.

Redd SC et al. Clinical algorithm for treatment of Plasmodium falciparum in children.
Lancet, 347:223-227.

3. WHO Expert Committee on Malaria. Twentieth report. Geneva, World Health Organization,
2000 (WHO Technical Report Series, No. 892).

4. Nwanyanwu OC et al. Malaria and human immunodeficiency virus infection among male
employees of a sugar estate in Malawi. Transactions of the Royal Society of Tropical Medicine
and Hygiene, 1997, 91:567-569.

5. Bojang KA, Obaro S, Morison LA. A prospective evaluation of a clinical algorithm for the
diagnosis of malaria in Gambian children. Tropical Medicine and International Health,
2000, 5:231-236.

6. Olaleye BO et al. Clinical predictors of malaria in Gambian children with fever or a
history of tever. Transactions of the Royal Society of Tropical Medicine and Hygiene, 1998,
92:300-304.

2 =

7. Chandramohan D, Jaffar S, Greenwood B. Use of clinical algorithms for diagnosing malaria.
Tropical Medicine and International Health, 2002, 7:45-52.

8. World Health Organization. Malaria diagnosis. Memorandum from a WHO meeting,
Bulletin of the World Health Organization, 1988, 66:575.

9. Kawamoto F, Billingsley PF. Rapid diagnosis of malaria by fluorescence microscopy.
Parasitology Today, 1992, 8:69-71.

10.  Malaria diagnosis: new perspectives. Geneva, World Health Organization, 2000 (WHO/
CDS/RBM/2000.14).

1l.  Malaria rapid diagnosis: making it work. Geneva, World Health Organization, 2003
(RS/2003/GE/05(PHL)).

ARAY



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

L)QIA JIA)_\ JL \)u.")}im

The use of rapid diagnostic tests. Geneva, Roll Back Malaria, WHO Regional Office for the
Western Pacific and UNDP/World Bank/WHO/UNICEF Special Programme for Research
and Training in Tropical Diseases, 2004,

Gaye O et al. Diagnosis of Plasmodium falciparum malaria using ParaSight F, ICT malaria
PF and malaria IgG CELISA assays. Parasite, 1998, 5:189-192.

Ricci L et al. Evaluation of OptiMAL Assay test to detect imported malaria in [taly. New
Microbiology, 2000, 23:391-398.

IgbalJ et al. Diagnosis of imported malaria by Plasmodium lactate dehydrogenase (pLDH)
and histidine-rich protein 2 (PfHRP-2)-based immunocapture assays. American Journal
of Tropical Medicine and Hygiene, 2001, 64:20-23.

Rubio JM et al. Limited level of accuracy provided by available rapid diagnosis tests
for malaria enhances the need for PCR-based reference laboratories. Journal of Clinical
Microbiology, 39:2736-2737.

Coleman R et al. Field evaluation of the ICT Malaria Pf/Pv immunochromatographic test
for the detection of asymptomatic malaria in a Plasmodium falciparum/vivax endemic
area in Thailand. American Journal of Tropical Medicine and Hygiene, 2002, 66:379-383.

Craig MH et al. Field and laboratory comparative evaluation of ten rapid malaria diagnostic
tests. Transactions of the Royal Society of Tropical Medicine and Hygiene, 2002, 96:258-
265.

Huong NM et al. Comparison of three antigen detection methods for diagnosis and
therapeutic monitoring of malaria: a field study from southern Vietnam. Tropical Medicine
and International Health, 7:304-308.

Mason DP et al. A comparison of two rapid field immunochromatographic tests to expert
microscopy in the diagnosis of malaria. Acta Tropica, 2002, 82:51-59.

Voller A. The immunodiagnosis of malaria. In: Wernsdorfer WH, McGregor . Malaria,
Vol.1. Edinburgh, Churchill Livingstone, 1988:815-827.

Bates [, Iboro ], Barnish G. Challenges in monitoring the impact of interventions against
malaria using diagnostics. In: Reducing malaria’s burden. Evidence of effectiveness for
decision-makers. Washington, DC, Global Health Council, 2003:33-39 (Global Health
Council Technical Report).

ARAY



L)an Jln)_\ Jlm \)m.")}im

6 douous
bVl wd slagls 4 Cuglie
PPREPRNGYA
2 bVl S8 el (s g (50Tl 5) (s 00 sl sl y5b @
Sy Cramend wiojls (i) cl 53) il 0l 3525 (b)Yl ws slag
SLedbl il (o ()l Cnglie (B0 5 H00b 5 2Ll Sl Conlu
odis] 4o 9,ld Caeglin sagSIl o o 5 Sleyo sleanl) Ol o 1) L alol>
Sges dale> 6L
95 o)l Il porogeidly 3 90 55 (29)l Cuglite die p3 JSde (n 5 S5
Ol )b cum d pg )l (B popoge Bl j3 Cuoglie bl 8590 50 00 (oo
ol a ol iSOl (SarsS Jonily oS (pl Lawgs ouds slml (s Lo
Cnglio 3g2g 45 iblia Cqz 5Sals sl ond aals sloglo sles 5«
S 9l ar Caagliie 095 (oo (sl ey (IR s il ol e b 0l o (g0l
sba (5155 (s aad (oo 59) (28 4mgildl )5 ohag 4 S Tg prdgendl 5
az S1) adlyl pgrogaidly 5 4, Vle pyrogaidly )0 Cnglie 3)50 50 (Sl L
318 3929 (ol asls 394 Sl s Sldllas

Wb (oo B eS g Bl Cuaglie jghaz aSiul g 00,5 pal ) Conglie derend
D5 g 00ls 7y 3gad Gl ) ] Bl (0 45 e ol g 00,5

i 2.6 A

cr el S 2S5 L g i ollys plare cod byVle wd slag)ls (09l Cunglie
b 4 aS (5590 50 2LVl b 65, St e Cdz g el o) e JKI
el Y oo S 5 G 29yl Cwglio 00,5 co iy i (el 00l Aoyl b
= (Gl = 2910 599) gyl ;3T ebale ol BLS | o ks (6535 42 y2eie
35 e Ve oo sliag s i35l b g bl 31 (LBA JS5) 53,5
ol ctnl Conglite iy a3 Yhoio! caisly oo E9iio (51 00 S oo 4y alises ol 3l
) 510 Gy S50 55 L 45 0550 Jlab (g5)l0 € Loy plandly cbile I Lo
Gk 3l sl hod g s wiejls 5 0392 Jd osd &y JS& p0 &5 (a5l

A\RR?



5

S

v.-,?;
o\
\-QL}J 4
VV?<¢4/

L)Qlu Jln)_\ JL \)n.w.")}im
T

» glai (ol oo (SitS S Loyl 4l 5l o Jlab Sz (Splie glo awg
D9 Jold 3 1) ( Sglie Hlai 51 b sla e gulie € Lo

Dol ed LYl € Sleyo canSis P lad U900 ol Y as slag,lo 4 Cuglio
sl wdle S5 50 (L L5 L)Yl a3l s3le S 5o (L ae 4 oS
Caglio el oy Sae a1 1 ol o ol Yo 0 sgls Jlaxiol o2, e
by 4 Sloys slo Cansid don Sy sl (Slops CunSl 4 pite (22,1
o905l aslys (oo (Sleys a8l iz o0 0305 (e lml (g9l Cunglia
ol cmiS o bwgs oloys Jed L) Gloys 5l cans 5o (Mt ans 0l
J—ol e arild pae b gyl Qo JBal dagls ple b (SIS (05l
OSon L2,9558 ol adS (60,90 canliol g e 4y ol i 3l gla 00 S
29,1 BB zshw b S agzlse alavly ar 1) (29,0 Cuaglie (ably 3 y1S Cansl
igled mg

Figure A6.1 Drug resistance to an antimalarial compound showing a right
shift in the concentration-effect (dose-response) relationship
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Note: Resistance is a rightward shift in the concentration-effect relationship for a particular parasite
population. This may be a parallel shift (B) from the “normal” profile (A) or, in some circumstances,
the slope changes, and/or the maximum achievable effect is reduced (C).
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Figure A6.2 Effectiveness of artesunate plus mefloquine combination
on parasite levels and resistance
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Is artesunate 3 days superior to artesunate 1 day in a combination regime for treating uncomplicated
P. falciparum malaria?
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No. of patients Effect
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EFFICACY: parasitological failure (induding re-infections) by day 28 (follow-up 28 days)
5 Randomized ~ Moserious  Noserious Noserious  Moserious  None 236/818  382/816 RR0.62 Not VERY LOW  CRITICAL
trial limitations' inconsistency indirectness® imprecision® (28.9%)  (46.8%) pooled
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Use of primaquine based on G6PD-deficiency screening

Figure A9.1
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