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Scenario#1 Fever from Kenya
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What to do?

*A. oral quinine plus doxycyline
*B. atovaguone/proguanil

*C. chloroguine plus primaguine
*D. chloroguine alone

*E. artemether /lumefantrine
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ACT: Artemisisin
Combination Therapy

« Artesunate-amodiaquine

e Dyhidroartemesinin -piperaquine

* Artesuante-mefloquine

* Artesunate-pyronaridine

* Artesunate-chlorproguanil-dapsone
e Artemether-lumefantrine
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Artemether-lumefantrine

e Artemether: rapid acting short 1/2 life 45
min.

+MOA: Ironi iniheme (Fe-protoporphyrin)
reduces peroxide bond in artemesinin ==
reactive oxygen radicals == parasite kill




Artemether-lumefantrine
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Artemether-lumefantrine dose
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On April 8, 2009, Coartem approvéd by the FDA
for the treatment of acute, malaria
in adults and children weighing at least 5kg

Artemether-lumefantrine
parasite/fever clearance time

Trop Med Int Health 1998; 3:498-504
Am J Trop Med Hyg 1998; 58(5):-644
Am J Trop Med Hyg 2001; 64: 247-256
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Artemether-lumefantrine

efficacy in non-immunes

100 98.4% 96.0%

N=165
Study A2401

T-day 28-day

Parasitological cura rate

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

Artemether-lumefantrine
drug-related adverse events
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1 Trop. Med My, T5(2), 206, pp. 241247
Copyright © 308 by The American Society of Tropical Medicine and Hysiene

Treatment of Acute Uncomplicated Falciparum Malaria with Artemether-Lumefantrine
in Non-immune Populations: A Safety, Efficacy, and Pharmacokinetic Study

Christoph Hatz.* Jaime Soto, Hans Dieter Nothdurft, Thomas Zoller, Thomas Weitzel, Louis Loutan,
Francois Bricaire, Frederick Gay, Gerd-Dieter Burchard, Kim Andriano, Gilbert Lefévre, Patricia Ibarra De Palacios,
and Blaise Genton
Medical Department, Swiss Tropical Instituie, Basel, Switzerland; CIBIC, Centro de Investigaciones Bic
I

z cclinicas, Bogotd, Colombia;
Depariment of Tropical Medicine and Injectious Diseases, University of Munich, Munich, Germany; University Hospital Charié,

Drug related AEs (mild to moderate) :
29% n=48/165

seemed (o be related to malaria. There were few serious adverse events, none of which were considered to be d
related. No significant effects on ECG or laboratory parameters were observed. In conclusion, the six-dose regimen of
artemether-lumefantrine was cffective and well tolerated in the treatment of acute uncomplicated falciparum malaria in
non-immune patients.




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.

Adverse events: art/lumefantrine vs.
atovaquone/proguanil in non-immunes
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Vomiting
Diarrhea
Nausea
Anorexia
Abdominal pain

Cough

Artemether lumefantrine vs.
Atovaquone proguanil

Artemether
lumefantrine

Parameter Atovaquone

proguanil

few treatment
failures
PCT 4 days
FCT 2 days

well tolerated

once daily doses
over 3 days

Convenience

Cost (USD)

few treatment
failures
PCT 2 days
FCT 1 day

more Gl upset and
headache
6 doses over 3 days

100,00




Scenario #2 Malicious Malaria
from Madagascar

*66 yr. old man returns from a 3 week

trip to Madagascar; non-compliant
with malar]apr 0P J/Ic!/JJ

itinine

Scenario #4 Malicious Malaria
from Madagascar

What to do?

a loading dose

:lquorw/orogl

CDC to ask for IV artesunate
tthe institution of your choice
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LIEIELEN Artemesinin Combination Therapy (ACT)
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Amesunate is in the class of
medications known as arlemesinins
which are dervatwves from the
“quinghaosu” or sweet wormwood plant
(Arternisia annua)

2.4 mglkg IV stat, 12 hr,
24hr, then daily ...then
doxycycline or clindamycin x
Tdays or Malarone x 3days

Photographer Em udziewicz , University of
Wisconsin-Stevens Pont and Madison

A3.6.3 Artesunare
Malecular weight: 31654

A36.1 Artemisinin
Molecular weight: 282.3
HyC




Artesunate Treatment

def‘iaosé‘r'é_gimen 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 1V filtered line.

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

Artesunate Treatment

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

eatovaquone/proguanil
edoxycycline
eclinamycin

Malaria Journal () BioMed Central

This Provisional PDF corresponds to the article as it appeared upon acceptance. Fully formatted
PDF and full text (HTML) versions will be made available soon.

Artemisinin derivatives versus quinine in treating severe malaria in children: a
systematic review

Malaria Journal 2008, 7210 doi:10.1186/1475-2875-7-210




Mortality in children with severe malaria treated with

quinine vs artemisinins

Risk ratio
Study (95% CI) % Weight
[81 0.58 ( 0.16, 2.08) 39
9] 1.79(0.83, 3.89) 6.2
[10] 0.95( 0.8, 1.31) 43.3
11 0.76(0.22, 2.59) 36
[12] 0.81 (0.37, 1.78) 85
[13] 0.53 (0.05, 5.33) 1.4
[14] 0.71(0.36, 1.42) 10.3
[15] 1.02 (0.46, 2.27) 6.6
[16] 0.57 (0.26, 1.24) 98
[17] 0.35(0.02, 8.10) 1.0
[18] —_—r 1.54(0.27,871) 1.4
[19] — 0.83 ( 0.30, 2.35) 42
Overall - 0.90(0.73, 1.12) 100.0
T T
015050 1 £6.4433
Favours artemiswninsﬂlﬁk rauEavaurS quinine

Artesunate versus quinine for treatment of severe
falciparum malaria: a randomised trial
South East Asian Quining Artesunate Malaria Trial (SEAQUAMAT) group*

Summary

Background In the treatment of severe malaria, intravenous artesunate is more rapidly acting than intravenous
quinine in terms of parasite clearance, is safer, and is simpler o administer, but whether it can reduce morality is
uncertain.

Methods We did an open-label randomised controlled trial in patients admited to hospital with severe falciparum
malaria in Bangladesh, India, Indonesia, and Myanmar. We assigned individuals intravenous artesunate
2.4 mg/ kg bodyweight given as a bolus (n=730) at 0, 12, and 24 h, and then daily, or intravenous quinine (20 mg
salt per kg loading dose infused over 4 h then 10 mg/kg infused over 2-8 h three times a day; n=731). Oral
medication was substituted when possible 1o complete treatment. Our primary endpoint was death from severe
malaria, and analysis was by intention to treat.

Findings We assessed all patients randomised for the primary endpoint. Mortality in artesunate recipients was
15% (107 of 730) compared with 22% (164 of 731) in quinine recipients; an absolute reduction of 34- 7% (95% CI
18-5-47.6%; p=0-0002). Treatment with artesunate was well tolerated, whereas quinine was associated with
hypoglycaemia (relative risk 3.2,1.3-7.8; p=0.009).

Interpretation Artesunate should become the treatment of choice for severe falciparum malaria in adults.

Forest plot of mortalities comparing

IV quinine and artesuante in Tx severe malaria in SE Asia

Numberof  Artesunate Quinine P
patients martality martality
Bangladesh 453 SH221(13%) 79131 (30%) [33]
Indlia 142 1570(21%) 1972 (36%) o5
Indonesia By Y143 (6%) 14146 (12%) 008
Myanmar s 3y 295 {11%) Sy 22 (18%) 001
SEAQUAMAT 1461 7705 164731(22%) 00002
Thailand 2003 13 756 (12%) 12054 (22%) on
Vieam, 1097 n 437 (1) /35 (14%) 073
Vietnam, 1892 61 531 (16%) §730(27%) 0%
Myanmar, 1952 41 224(8%) 2367 (%) 001
Overall 1708 125/881 (14%) 112917 (13%) —— 000005
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OR[95% C1)




CDC malaria hotline :criteria

¢ severe malaria disease

# high levels of malaria parasites in the blood

« inability to take oral medications

o lack of timely access to intravenous quinidine
s quinidine intolerance or contraindications

# quinidine failure

CDC response time to artesunate
request ‘

Time from.... m
| 27hous |

Artesunate request to shipment 2.7 hours

Artesunate arrival to treatment m
Artesunate request to treatment

Artemisinin Antimalarials in Pregnancy:
A Prospective Treatment Study of 539 Episodes
of Multidrug-Resistant Plasmodium falciparum

Rose McGready,'™ Thein Cho,' Napaporn Khan Keo,' Kyaw Lay Thwai,' Leopoldo Villegas,'*

Somnchai Looareesuwan,’ Nicholas J. White.”” and Frangois Nosten'>

Shokin Malaria Research Unit, Maa Sot, and *Faculty of Tropical Medicine, Mahidol University, Bangkak, Thailand; “Centra for Tropical Medicine,
Nuield Depariment of Medicine, John Radclifie Hospital, Headington, Oxford, United Kingdom: and “nstituto de Altos Estudios en Salud
Piblica, Ministerio de Sanided y Desarrollo Social, Maracay. Venezuela

N=539 ; 44 first trimester

Birth Outcomes: no difference in abortion,

stillbirth, congenital abnormality, gestation
at pregnanc

about the safety of these valuable antimalarials in pregnancy is needed.




Surveillance of *ha allsssu Af srtasiinsta sad maflamilne

combination § Evidance of Artemisinin-Resistant Malaria

malaria in Car in Western Cambodia

CLIT RIS NEIM 2008 359;24:2619

Declining Artes te-Meflog
Efficacy against Falciparum Malaria
on the Cambodia-Thailand Border

Ehanauss Wangurichansial snd Sowven B, Mesnriakt

EID 2008 14;5:716

Malar J. 2009 Jul 28;8:172.

A stratified random survey of the proportion of poor quality oral artesunate sold at

medicine outlets in the Lao PDR - implications for therapeutic failure and drug

resistance.

Sengaloundeth S, Green MD, Fernandez FM, Manolin O, Phommavong K, Insixiengmay V, Hampton CY, Nyadong L,
i DC, Hostetler D, Khot L, Vongsack L, Phompida S, Vanisaveth V, Syhakhang L, Newton PN

Food and Drug Department, Ministry of Health, Government of the Lao PDR, Vientiane, Lac PDR.
sivong_sengaloundeth@yahoo.com

* 180 outlets sampled in Laos
* 25 (14%) sold artesunate

* 88% sold counterfeit artesunate

the counterfeits by any of the chemical analysis technigues and analysis of the packaging demanstrated seven
different counterfeit types. There was complete agreement between the Fast Red dye test HPLC and MS analysis. A
wide variety of wrong active ingredients were found by MS. Of great concern, 4/27 (14.8%) fakes contained detectable
amounts of artemisinin (0.26-115.7 mg/tablet). CONCLUSION: This randam survey confirms results from previous

Scenario #3

+An 18 yr old high school student with a
controlled seizure disorder, psoriasis, and
tetracycline allergy plans a 3 month gap
year to rural Guatemala as a velunteer.

What would yourrecommend for this
bizzaro for malaria prophylaxis?




What to do?

A, azithromycin
. chloroguine
. mefloguine

. primaquine

A3 . Primaq uine 8-aminoquinoline

Molecular weight: 259.4

HC~

Primaquine




Life Cycle of Malaria

Human Host

MEXICO

Antmicrob Agents Chemolher, 2009 Dec 7. [Epub ahead o prin]
Randomized, Double-Blind Study of the Safety, Tolerability and Efficacy of
Tafenoquine versus Mefloquine for Malaria Prophylaxis in Non-Immune Subjects.

Nasveld PE, Edstein MD, Reid M, Brennan L, Harris IE, Kitchener SJ, Legnat PA Pickford P, Kerr G, Ohrt G, Prescott
W, the Tafenoquine Study Team

Phase lll 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




¢ Primaguine is now a drug of choice
for prevention of vivax malaria in
areas with > 90%, P.vivax

9 |\/ artesunate available for treatment
of severe malaria

Q Artemether-lumefantrine a DOC for
uncomplicated Pff esp hil parasitemia
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