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This talk may be politically incorrect or in bad 
taste.Viewer discretion is advised

New Drugs for Malaria
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Scenario#1 Fever from KenyaScenario#1 Fever from Kenya

•• A 37 year old A 37 year old travellertraveller returns from a one returns from a one 
month vacation in rural Kenya with a one month vacation in rural Kenya with a one 
week history of fever and looks unwell; no week history of fever and looks unwell; no 
malaria chemoprophylaxismalaria chemoprophylaxis

•• Laboratory reports: <1%parasitemia  and Laboratory reports: <1%parasitemia  and 
100,000 platelets/100,000 platelets/cummcumm

•• RDT for malaria positive for RDT for malaria positive for falciparumfalciparum
malariamalaria

•• How would you manage this case?How would you manage this case?
33
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••A. oral quinine plus A. oral quinine plus doxycylinedoxycyline
••B. B. atovaquone/proguanilatovaquone/proguanil
••C. C. chloroquinechloroquine plus plus primaquineprimaquine
••D. D. chloroquinechloroquine alonealone
••E. E. artemetherartemether //lumefantrinelumefantrine
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What to do?What to do?
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ACT: Artemisisin
Combination Therapy

• Artesunate-amodiaquine
• Dyhidroartemesinin -piperaquine
• Artesuante-mefloquine
• Artesunate-pyronaridine
• Artesunate-chlorproguanil-dapsone
• Artemether-lumefantrine
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Artemisinins
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ArtemetherArtemether--lumefantrinelumefantrine

•• ArtemetherArtemether: : rapid acting short 1/2 life 45 rapid acting short 1/2 life 45 
min. min. 

••MOA: MOA: Iron in Iron in hemeheme (Fe(Fe--protoporphyrinprotoporphyrin) ) 
reduces peroxide bond in reduces peroxide bond in artemesininartemesinin
reactive oxygen radicals            parasite killreactive oxygen radicals            parasite kill
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•• hemeheme,               ,               hemeheme--hemeheme polymer is polymer is 
which nonwhich non--toxic toxic 
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MOA:MOA: inhibition of inhibition of hemepolymerasehemepolymerase::
1.1. Hemoglobin breakdown by parasite Hemoglobin breakdown by parasite 

2.2. inhibition of the polymerase enzymeinhibition of the polymerase enzyme
free free hemeheme toxic to parasitetoxic to parasite

•• LumefantrineLumefantrine:: slow acting, long 1/2 life 36 hrs.slow acting, long 1/2 life 36 hrs.

ArtemetherArtemether--lumefantrinelumefantrine
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ArtemetherArtemether--lumefantrinelumefantrine dosedose

On April 8, 2009, Coartem approved by the FDA
for the treatment of acute, uncomplicated malaria 
in adults and children weighing at least 5kg

Adult dose : 4 tabs stat; then 4 in 8 
hours; then, 4 tabs bid for 2 days = 
total 24 tablets
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ArtemetherArtemether--lumefantrinelumefantrine
parasite/fever clearance timeparasite/fever clearance time

Am J Trop Med Hyg 2001; 64: 247-256

Trop Med Int Health 1998; 3:498-504

Am J Trop Med Hyg 1998; 58(5):-644
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ArtemetherArtemether--lumefantrinelumefantrine
efficacy in nonefficacy in non--immunesimmunes

Am J.Trop Med Hyg. 2008:78:241

1414

ArtemetherArtemether--lumefantrinelumefantrine
drugdrug--related adverse eventsrelated adverse events

N=1,980 in 7 trials
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Am. J. Trop. Med. Hyg.;2008 78:241–247

Drug related AEs (mild to moderate) :
29% n=48/165
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In spite of lumefantrine’s
similarity to halofantrine:

No serious adverse events
attributable to QTc prolongation

(e.g. syncope, sudden death) have
been reported in clinical trials.
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Drug related AE Coartem Malarone
%(?)  n=1,980 % (17) n=103/586

Insomnia 12.5 -
Headache 22 4.0
Vomiting 2.5 <1
Diarrhea 3.0 1.5
Nausea 6.2 -
Anorexia 13.5 1
Abdominal pain 12 3.5

Cough 2.5 0.5

Adverse events: art/lumefantrine vs. 
atovaquone/proguanil in non-immunes 
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Artemether lumefantrine vs. 
Atovaquone proguanil

Parameter Atovaquone
proguanil

Artemether
lumefantrine

Efficacy

“fatty meal”

few treatment 
failures

PCT 4 days
FCT 2 days

few treatment 
failures  

PCT 2 days
FCT 1 day

Safety well tolerated more GI upset and 
headache

Convenience once daily doses 
over 3 days

6 doses over 3 days

Cost (USD) 106.79 100.00
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Scenario #2 Malicious Malaria Scenario #2 Malicious Malaria 
from Madagascarfrom Madagascar

••66 yr. old man returns from a 3 week 66 yr. old man returns from a 3 week 
trip to Madagascar; nontrip to Madagascar; non--compliant compliant 
with malaria prophylaxiswith malaria prophylaxis

••one week after return: fever, chills, one week after return: fever, chills, 
headache for 4 days and is now headache for 4 days and is now 
confusedconfused

••RDT+ blood film Pf. > 30% RDT+ blood film Pf. > 30% 
parasitemiaparasitemia and increased and increased creatininecreatinine
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Scenario #4 Malicious Malaria Scenario #4 Malicious Malaria 
from Madagascarfrom Madagascar
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After you change your underwear you 
call pharmacy for IV quinidine and she 
says they don’t have any.
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••A.  Use oral quinine with a loading dose   A.  Use oral quinine with a loading dose   
•• via an NG tubevia an NG tube
••B.  Use oral B.  Use oral artemether/lumefrantrineartemether/lumefrantrine
••C   Use oral C   Use oral atovaquone/proguanilatovaquone/proguanil
••D.  Call the CDC to ask for IV D.  Call the CDC to ask for IV artesunateartesunate
••

What to do?What to do?

E.  Pray at the institution  of your choice
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Mortality rate for treated severe 
falciparum malaria = 10-40%
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A4-dose regimen of IV artesunate is 
recommended as follows: 2.4 mg/kg IV at 0, 
12, 24, and 48 hours (total dose 9.6 mg/kg)

Administered IV push over 1-2 minutes 
following reconstitution of drug into an 
established IV filtered line.  

Artesunate may be mixed with 5 mL of 5% 
dextrose or normal saline prior to injection.   

ArtesunateArtesunate TreatmentTreatment
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ArtesunateArtesunate TreatmentTreatment
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plus
one of the following follow-on 
oral agents (to start 4-hours
after last dose of IV artesunate:

•atovaquone/proguanil
•doxycycline
•clinamycin
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TextText

Mortality in children with severe malaria treated  with 
quinine vs artemisinins
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Lancet 2005;366:717-26
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Forest plot of mortalities comparingForest plot of mortalities comparing

IV quinine and IV quinine and artesuanteartesuante in in TxTx severe malaria in SE Asiasevere malaria in SE Asia
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CID 2001; 33:2009–16
N=539 ; 44 first trimester

Birth Outcomes: no difference in abortion, 
stillbirth, congenital abnormality, gestation 
at pregnancy 



NEJM 2008 359;24:2619

EID 2008 14;5:716
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• 180 outlets sampled in Laos
• 25 (14%) sold artesunate
• 88% sold counterfeit artesunate
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Scenario #3 Scenario #3 

••An 18 yr old high school student with a An 18 yr old high school student with a 
controlled seizure disorder, psoriasis, and controlled seizure disorder, psoriasis, and 
tetracycline allergy plans a 3 month gap tetracycline allergy plans a 3 month gap 
year to rural Guatemala as a volunteer.year to rural Guatemala as a volunteer.
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What would you recommend for this             What would you recommend for this             
bizzarobizzaro for malaria prophylaxis? for malaria prophylaxis? 
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What to do?What to do?

••A. A. azithromycinazithromycin
••B. B. chloroquinechloroquine
••C. C. mefloquinemefloquine
••D. D. primaquineprimaquine
••E. E. arteetherarteether
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PrimaquinePrimaquine
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primaquine

>90% P.vivax
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Phase III trial tafenoquine vs mefloquine
Australian military :tafen. 200/wk vs mef. 250.wk +PART x 

6mo.

ADR: 13 vs 12 %; 3 vs 1D/C drug
“Efficacy” equivalent re: vivax relapses post-exposure

Caveat:93% on tafenoquine : mild reversible vortex 
keratopathy
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SummarySummary

PrimaquinePrimaquine is now a drug of choice is now a drug of choice 
for prevention of for prevention of vivaxvivax malaria in malaria in 
areas with > 90% areas with > 90% P.vivaxP.vivax
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IV IV artesunateartesunate available for treatment available for treatment 
of severe malaria of severe malaria 

ArtemetherArtemether--lumefantrinelumefantrine a DOC for a DOC for 
uncomplicated Pf  uncomplicated Pf  espesp hi hi parasitemiaparasitemia
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