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The essential pathological featurefafciparum
malaria is theseguesteatonof erythrocytes
containing mature forms dPlasmodium
falciparumin the microvasculature of vital orgar~

Silamut et al Am J Path 1999; 145: 1.@897
Pongponratn et alAm J Trop Med HyIP91; 44: 168&5
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X X ® & dz3 3 SlphéBrAdiafplitaiive target for the early prevention of CM.

HerbasvS, Okazaki MleraoE, XuanX, Arai H, Suzuki H. alpfiacopheroltransfer protein inhibition is
effective in the prevention of cerebral malaria in mice. A@lidNutr. 2010 ;91:20&/

XX® S 02y OfdzRS GKId @I a2z 02
collapse play a role imurine CM pathogenesis and
nimodipineholds potential as adjunctive therapy for CM.

Cabraled,ZaniniGM, MeaysD, FrangosJA,Carvalhd_J Murine cerebral malaria is associated with a
vasospasntike microcirculatory dysfunction, and survival upon rescue treatment is markedly increaseddnjipine Am JPathol 2010; 176: 13045.

X Xoral activated charcogirotects against ECM in mice, and does not interfere with the
pharmacokinetics gbarenteralartesunate If future studies succeed in establishing the
efficacy ofoACin human malaria, then the characteristics of being inexpensive; well
tolerated at high doses and requiring no sophisticated storage would maka relevant
candidate for adjunct therapy to reduce mortality from severe malaria, or for immediate

treatment of suspected severe malaria in a rural setting.

de Souza JB)komoU, Alexander ND, Aziz N, Owens BldrH, JassetM, Muangnoicharoer8,Sumariwalld®F WarhurstDC, Ward SA, Conway Dllpa
L, Tracey KFoxwellBM, Kaye PM, Walther M. Oral activated charcoal prevents experimental cerebral malaria in mice and in a randomized controlled
clinical trial in man did not interfere with the pharmacokineticpafenteralartesunate PLoS One. 2010; 5: €9867.

XX6S RSY2yaididNXYaS GKFG | O2YLRYSYyd 27F GK
stress and that this can be favorably modified by an interventional strategy that includes
antioxidantsin addition to specific rescue chemotherapy aimed at the malarial pathogen.
Because oxidative stress ipathogeneticnechanism in other syndromes onéurocognitive
injury andneurodegenerationthe findings may also be relevant to other systemic

inflammatory syndromes with cerebral involvement.

Reis PAComimCM,HermaniF, Silva BBarichelloT, PortellaAC, Gomes FSablM, FrutuosoVS, Oliveira MBozz&PT,BozzaA,DatPizzoF, Zimmerman
GA,Quevedal, Castrd-ariaNetoHC. Cognitive dysfunction is sustained after rescue therapy in experimental cerebral malaria, and is reduced by additive
antioxidant therapy. PLd®athog 2010; 6 :e1000963.



Exp Parasitol. 2010;125:141

Modulation of cerebral malaria by fasudil and other immurmaodifying
compounds.

WaknineGrinberg JH, McQuillan JA, Hunt N, Ginsburg H, Golenser J.
Department of Microbiology and Molecular Genetics, The Hebrew
University of Jerusalem, Jerusalem 91120, Israel.

Abstract
Malaria continues to cause millions of deaths annually. No specific effec
treatment has yet been found for cerebral malaria, one of the most seve
complications of the diseasé&he pathology of cerebral malaria is
considered to be primarily immunologicalWe examined a number of
compounds with known effects on the immune system, in a murine model
of cerebral malaria. Of the compounds tested, only fasudil and curcumin
had significant effects on the progression of the disease. Although neither
drug caused a reduction in parasitemia, survival of the treated mice was
significantly increased, and the development of cerebral malaria was either
delayed or preventedOur results support the hypothesis that an
immunomodulator efficient in preventing CM should be administered
together with anti-plasmodial drugs to prevent severe malaria disease;
curcuminand fasudil should be further investigated to determine

efficiency and feasibility of treatment



Adjuvant treatments of cerebral malaria; impact factors
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Numbers in intervention group
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTARLISHED TN 1812 JUNE 30, 2011 VOL. 364 NO, 26

Mortality after Fluid Bolus in African Children with Severe Infection

Kathryn Maitland, M.B., B.S., Ph.D,, Sarah Kiguli, M.B., Ch.B., M.Med., Robert O. Opoka, M.B., Ch.B., M.Med.,
Charles Engoru, M.B., Ch.B., M.Med., Peter Olupot-Olupot, M.B., Ch.B., Samuel O. Akech, M.B., Ch.B.,
Richard Nyeko, M.B., Ch.B., M.Med., George Mtove, M.D., Hugh Reyburn, M.B., B.S., Trudie Lang, Ph.D.,
Bernadette Brent, M.B., B.S., Jennifer A. Evans, M.B., B.S,, James K. Tibenderana, M.B., Ch.B., Ph.D.,
Jane Crawley, M.B., B.S., M.D., Elizabeth C. Russell, M.Sc., Michael Levin, F.Med.Sci., Ph.D., Abdel G. Babiker, Ph.D.,
and Diana M. Gibb, M.B., Ch.B., M.D., for the FEAST Trial Group*
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Interventions based on contemporary concepts of pathophysiology

Urea

Aspirin

Heparin

Mannitol

Prostacyclin
Corticosteroids
Plasmapheresis
Pentoxiphylline
Desferrioxamine

Low dose quinine

Anti -TNF antibody
Hyperimmune globulin
High dose phenobarbitone
Exchange blood transfusion
Erythropoetin

Activated charcoal
L-arginine

Albumin
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Artesunate (artesunic acid)

CHy
Route of administration: CHy _
Oral, rectal, intravenous, t% /w
intramuscular G\_/Z\/
Elimination half-life: : |'
2-5 minutes (converted to %/X\CHE
dihydroartemisinin) Citlzt:HECHECDDH

o

Artemether-

CHa
Route of administration: CH.
Oral, intramuscular W
Elimination half-life: —

3-7 hours (converted to
dihydroartemisinin)

Dihydroartemisinin CH.
Route of administration: CH /o '
Oral, rectal 'E: RO '
Elimination half-life: \A’/
40-60 minutes o |
YA\CHE_
OH H
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Artemisinins: rapid-action hbroadistage
specificity, safe peasy@administration.

A
Pathogenicity J

\ﬁ«m\\\*&‘:\\\\\\\\\ Ariesunate \ \\\

.@@@@@Q

White NJ, Science 2009




Quininevs Artemether meta-analysis
(n=1919)

DEATH
Study y.\ Q p

W. Africa 8/133 8/13 0.98

Vietnam 36/284 47/276 0.15

Thailand 6/47 17/50 0.01

Kenya 15/98  11/101 0.30
PNG 1/15 3/18 0.39
Malawi 10/95 13/88  0.39
Gambia 60/289  65/290 0.63

Overall 136/961 164/958 0.08

Hazard ratio

Artemether better Quinine better

ArtemetherQuinine Metaanalysis Study Group, Trans R Soc Trop Med Hyg 2001 ‘ Mahidol Oxford
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Pharmacokinetics ofriintramusculartemether
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Hien et al. Antimicrob Agents Chemother 2004
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SEACQARMA T

L.V. artesunatevsi.v. guinine in severe malaria

CIHIDNAR =

* xran

Study sites

uBangladesh: Chittagong
awindia: Rourkela
oMyanmar: several sites
oPapua Indonesidimika

Coordinating centre:
uBangkok, Thailand

9l v!iltale LY@Saila:
2005
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A 1,461 Asian adults and children (202)
A Quinine mortality: 164/731 (22.4%)

A Artesunate mortality: 107/730 (14.7%)
A 34.7%rrelative reductiondnmmariality

A Odds ratio 0.6 (95%CI 0.45 to 0.79), p=0.0002
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SENCAMMART =

Wbndz¥soSNBto yeS'SIRISR

A Burma 12.6
A Bangladesh 11.1
A India 21.2
A Indonesia 16.6

Highly coseffective; $14 8 per death averted
Lubell Y et al. Trop Med Int Health. 2009;14:332




Meta-analysisppastsi At

Bangladesh
India
Indonesia

Myanmar

SEAQUAMAT

Thailand 2003
Vietnam 1397
Vietnam 1932
Myanmar 1992

OVERALL

453
142
289
alT

1,461

113
72
&1
91

1,798

A
52/292 (23 4%)
15/70 (21.4%)
9/143 (6.3%)
31/295 (10.5%)

107/730 (14.7%)

7159 (11.9%)
4137 (10.8%)
5/31 (16.1%)
D124 (8.3%)

125/881 (14.29%)

Thailand 2003, Newton et al CID,
Vietnam 1997, Cao et al, Trans R Soc Trop Med Hyg

Vietnam 1992, Hien et al, Trans R Soc Trop Med Hyg
Myanmar 1992, Win et al, Trans R Soc Trop Med Hyg

Q
751231 (32.5%)
19/72 (26.4%)

18/146 (12.3%)
52/282 (18.4%)

164/731 (22.4%)

12/54 (22.29%)
5/35 (14.3%)
8/30 (26.7%)

23167 (34.3%)

212/817 (23.1%)

QLUALANIA

. p=0.03

= p=0.5
= FI:GDE

p=0.0002

-~ p=0.73

p=0.36

= p:ﬂ.DE

p=0.00005

Artesunate better Cuining better

Odds ratio (95% CI)
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The next question...

Compared to quinine, would
artesunate reduce mortality from
severemalariain Africanchildren?




