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What | am going to talk about

= Malaria management approach
= Malaria management iIssues
= Malaria prevention




-
Management of Malaria

1. Is it malaria?
2. |If malaria, what is the species?
3. If P.f.,, what Is the parasitemia?

4. Is the patient able to tolerate
oral medication?



Management of Malaria
(Cont’d)

5. Is the patient from a drug
resistant area?:
CRPF, MRPF, CRPV, PRPV

6. Is there evidence for severe
malaria?



Thick film Thin film

”

diagnosis speciation



o
Binax ICT NOW Test *

Kain ,Am J Trop Med 60;2003:589-92

Parasitemia/ul P, falciparum P. vivax

% Sensitivity YSensitivity
1-100 75 50.0

101-1000 55.0
1001-10.000 97.2

> 10,000 97.1 100

* Specificity 99% 1%= 50,000/ ul
o




Plasmodium knowlesi: The Fifth Human Malaria Parasite

Clinical Infectious Diseases 2008; 46:172-3
Departrent of Tropical Medicine, Mahidol University, Bangkok, Thailand; and Centre for Clinical Vaccinalogy and Tmopical Medicine, Chumhill Hospital, Qwford,

M. J. White

United Kingdom

{See the article by Cox-Singh et al. on pages 165-11)

In 1932, when Knowles and Das Gupta
[1] suoceeded in transmitting to b ns
the monkey malaria they had discovered,
it appeared that a new agent for malaria
therapy had been discovered, Since the
Mobel Prize-winning research of Julius
Wagner-Tauregs, malaria therapy had be-
come widely used for the treatment of
general paralysis of the insane (newrosy-
philis), one of the main reasons for ad-
mission to psychiatric instiitions, But it
5000 becarne apparent that this infection

sirnian malaria organismto humans (Plas-
modiwm cynomolgd), and in 1967, Chin ef
al, [3] showed that B kaowiesi could alse
be transmitted from meonkeys to humans,
The mosquitoes used were Anopheles Bal-
abacencis (part of the dnopheles lewon-
ghrus oronp, which has undergone ex-
tensive taxonomic fevision in recert
vears), This is an impottant vector of hu-
man malaria in forested areas of Southeast
Asia, where the natural hosts of B knows

fesi—the lono-tailed and niotailed ma-

fatal cases. There are several important
practical lessons from this experience. Hu-
mans can and do acquire some monkey
malarias if they share the same habitat (the
reverse is also tme). Molecular technigues
are very usehil in identifving the infection,
in describing the epidemioclogy, and in
characterizing mixed infections, which are
otherwise underreported. This discovery
resulted from good dinical and laboratory
investigation, combined with an efficient

malatia-control  nrooram. Presamable,
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[ ] No malaria reported

[ No chloroquine resistance

Chloroquine resistance

Bl Chloroquine and mefloquine resistance



Plasmodium knowles: Malaria in Humans Is Widely
Distributed and Potentially Life Threatening

CID 2008 46:65

Janet Cox-Singh,' Timothy M. E. Davis,” Kim-Sung Lee,! Sunita 8. G. Shamsul,! Asmad Matusop,?
Shanmuga Ratnam, Hasan A. Rahman, David J. Com~vay, and Balbir Singh'

"Wialaria Reseamh Centre, Faculty of Medicine and Health Sciences, Uniersity Malaysia Sarawak, and *Sarawak Health Department, Koching,
and *Disease Contml Unit, Sabah Health Department, Kota Kinabalu, Malaysian Bomeo; *5:hool of Medicine and Phamnacobgy, Fremantle
Hospital, University of Wiestemn Australia, Fremantle; *Pahang State Health Departrment, Kuantan, Malaysia; and ®London School of Hygiene

P.Knowlesi looks benign and like

P.malariae,
but Kkills like P.falciparum

(during 2003-2005), and 4 districts in Pahang, Peninsular Malaysia (during 2004-2005); and (3] 4 patients whose
sspected cause of death was P knowlesi malaria, Por the 4 latter cases, available dinical and laboratory data were
reviewed,

Results. P knowiesi DNA was detected in 266 (27.7%) of 960 of the samples from Sarawak hospitals, 41
(83.7%) of 49 from Sabah, and all 5 from Pahang, Only B kwowiesi DNA was detected in archival blood films
from the 4 patients who died, Al were hyperparastemic and developed matked hepatorenal dvshinction

Conclusions. Human infection with B knowilesi, commenly misidentified as the more benion B maizrice, are




-
Management of Malaria

1. Is it malaria?
2. |If malaria, what is the species?
3. If P.f., what Is the parasitemia?

4. Is the patient able to tolerate
oral medication?



Parasitemia (percent)

>1%  usually P.falciparum
> 5%  time to get nervous

>10% time to change your
underwear



Management of Malaria
(Cont’d)

5. Is the patient from a drug
resistant area?:
CRPF, MRPF, CRPV, PRPV

6. Is there evidence for severe
malaria?



v

[ ] No malaria reported

[ No chloroquine resistance

Chloroquine resistance

Bl Chloroquine and mefloquine resistance



Mefloquine-Resistant
Malaria

B Mefloquine-Resistant

China

Myanmar
(Burma)

Thailand

CDC 2007




Management of Malaria
(Cont’d)

5. Is the patient from a drug
resistant area?:
CRPF, MRPF, CRPV, PRPV

6. Is there evidence for severe
malaria?



L
WHO Criteria for Severe Malaria

~ >50% Parasitemia Seizures

Altered Renal fallure,
consciousness  Metabolic acidosis

Oliguria ARDS

Jaundice Circulatory collapse
Severe anemia or shock,
Hypoglycemia Hemoglobinuria,

Organ failure Bleeding .



Five more malaria management issues

admit or not to admit?

treat or not to treat on spec?
oral vs. parenteral Rx?

. which drug of choice?
which ancillary measures?

G >~ wWbdhPE



Interval between arrival and symptom
onset USA 2003 N=1268 MMWR 2005;54:25-39

Interval % P.falciparum  %P.vivax
N=457 N=135




Pf Malaria onset according to pre-

existing immunity

EID 2008 14 (2)—February

1 e Non-immunes n=197

100
a0

36% ?

&0

No. cases

40

20

B Controls O Cases

Semi-immunes Nn=63

55% ?

25%

‘60/0'2% 3% 3% 2%

=10 d 10=20 d 21=30d d1=58d 60=180d 181=385d =1=2y =2=3y = A= y > =5y =56 ¥



Source of Imported Malaria USA
2003 MMWR 2005;54:25-39 n=1268

Source %P.falciparum % P.vivax
N=680 N=286
Africa @ 17
Asia 2.1
C.America 4.1 16
Mexico <1 5
S Asla <1 6
Oceania <1 3




Kain’s Rules...there are only 3,
count 'em, things to remember:

1. If you have an ill patient, suspect
malaria and no access to reliable

dx == RX for CRPF!!!
2.1t 1t's P. falciparum == admit

3. If parasitemia > 5% == give
parenteral therapy and watch for
complications



Why admit with low Pf parasitemia?

= Once upon atime (2008) there was 35
year old woman who returned from West
Africa with 3 day history of fever.

-looks unwell
-thrombocytopenia & mild anemia
-P.faciparum parasitemia 1.1%

=9 hours later : parasitemia 30%



Treatment of uncomplicated
falciparum malaria

Chloroquine
Atovaguone/prog.

Mefloquine

Advantage

NOrt course,

Nort course

Short course

Disadvantage

Limited efficacy

Vomiting

Neuropsych.

Quinine+doxy.

Long course

Cinchonism

Quinine +clinda.

Long course

Cinch. C.difficile

Artemisinin

Short course

Availability




wemaay WWW.Medlicalletter.org t,u.tmw

Drugs for
Parasitic Infections 2007
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Chloroquine Resistant P.falciparum:

1.atovaquone/proguanil
2.quinine + doxycycline or clindamycin
3.mefloquine

K ledequnde Bl g FOBd = 20 20080 g (e, 290 F0 i 2 deme
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Mortality rate fortre severe
falciparum ria =10-40%
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Malaria Home =

Artesunate now available to treat severe malaria in US

Aresunate is in the class of
medications known as artemesinins.
which are dernvatives from the

"quinghaosu” or sweet wormwood plant
(Arfemisia annua).

2.4 mg/kg IV stat, 12 hr
24hr, then daily ...then
doxycycline or clindamycin x
/days or Malarone x 3days

Photographer: Emmet J. Judziewicz , University of

Wizcon=sin-Steven=s Point and Madi=on
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CDC response time to artesunate

request
Time from.... Mean
Artesunate request to shipment 2.7 hours
Artesunate arrival to treatment 2.9 hours
Artesunate request to treatment /.2 hours

< e
o




Tropical Medicine and International Health

doi:10.1111/].1365-3156.2006.01690.x
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malaria in Car

Mey Bouth Denis'?, Reil
Incardona’, Pharath Lim’

1 National Center for Parasit
2 World Health Organization
3 Institut Pasteur du Camboc
4 World Health Organization
5 World Health Organization
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VOLUME II NO 9 PP I360-1366 SEPTEMBER 2006

Surveillance of the affirarv af artaciinata and maflaanine

Evidence of Artemisinin-Resistant Malaria

NEJM 2008 359;24:2619

TO THE EDITOR: !’Llrhﬂugh Artericimine ara mal Hambel e ikieas (20 mae nae Lrilameams mars Aad

tent and rapidly acting antimala
widespread use for treating patie
dium falciparum malaria raises t
emerging drug resistance.’»* Arti
therapy should not be used in a
laria is endemic; it requires an e
istration period and may lead to t1
most frequently because of prob
pliance. Recent reports of high fa
ciated with artemisinin-based co
apy, as well as in vitro drug-sus
suggest the possibility of clinical
sistance along the Thai-Camb¢
We studied the potential emerge
nin resistance using in vivo, in v
and pharmacokinetic methods
signed to address the question
temisinin resistance.

We randomly assigned, in a
adults from Battambang Province

Cambodia

SYNOPSIS

Declining Artesunate-Mefloquine
Efficacy against Falciparum Malaria
on the Cambodia-Thailand Border

Chansuda Wongsrichanalai® and Steven R. Meshnickt

EID 2008 14;5:716

Resistance to many antimalaria drugs developed
on the Cambodia—Thailand border long before develop-
ing elsewhere. Because antimalaria resistance is now a
global problem, artemisinin-based combination therapies
(ACTs) are the first-line therapies in most malaria-endemic
countries. However, recent clinical and molecular studies
suggest the emergence of ACT-resistant Plasmodium fal-
ciparum infections in the Cambodia—Thailand border area,
where standard ACT is artesunate and mefloguine. These

AT BTl imm m e T mded Bem m e RN SR S T .

in Cambodia and the provinces of Trat and Chanthabun in
Thailand. has been an epicenter of drug-resistant malana
(3) (Figure). Resistance to chloroquine and sulfadoxine-
pyrimethamine occurred there in the late 19505 and 1960s,
respectively. Mefloquine was mtroduced there in 1983 _ first
on the Thai side and in the form of mefloquine in com-
bination with sulfadoxine-pyrimethamine. Mefloquine
resistance led to replacement by artesunate-mefloquine in

Thailand an 1995 Tn Thanthahinr and Teat Deatninecacs ronc



PLoS Medicine 2008 ;5 :e128 P asaine

OPEN a ACCESS Freely available online

Multidrug-Resistant Plasmodium vivax
N=12.,171 admissions:

242 (2.0%) patients died:

2.2% with Pf,
1.6% with Pv,
2.3% with mixed infections

M
affiliated to the Wellcome Trust falciparum (Pf) in patients presenting to a hospital in Timika, southem Papua, Indonesia.
Mahidol University-Oxford Tropical
Medicine Research Programme

(074637). Methods and Findings

fﬂmﬂ:ﬂrl:ﬂ ':t;m“—“ Ve authors Data were prospectively collected from all patients attending the outpatient and inpatient
e e T Sl cic departments of the only hospital in the region using systematic data forms and hospital

computerised records. Between January 2004 and December 2007, clinical malaria was present
Academic Editor: 5“—"—”*2 , in 16% (60,226/373,450) of hospital outpatients and 32% (12,171/37,800) of inpatients. Among







Exchange transfusion for severe P.faciparum

malaria met-analysis CID 2002;34:1192-8

Favors Adjunct E'T Favors Chemotherapy Only

Miller et al. (19359 | 10 —_ =
Salord et al. (1991} [13] B R
Srichailial et al. {1993) [14] — — u
MoCaslin et al. {1994) |11 S — - -
Fimanong et al. (1997 | 1.2] [ ] ;
Burchard et al. (1997) 6] - .._-__
Hoontrakoeon et al. {19%59%) |4 - .
Alfandari et al. (2001 ) [ ¥] -

Overall (95% CI) ~— — L2{0.7- 2.1}

- _ I
02 1 A5

Odds ratio
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Treatment summary

= Fever from the tropics Is malaria UPO
and a medical emergency

= Admit P.falciparum to hospital
= Species and parasitemia are critical

= Rx uncomplicated unknown malaria as
CRPF; Atov.Prog.= D.O.C.

= Think artesuante Iin severe infections



Malaria chemoprophylaxis
considerations

1. Is the traveler going to a malarious area?
2. Will the traveler be exposed to malaria?

3. Is the area chloroquine or mefloquine
resistant?

4. Are there any contraindications to
antimalarial use ( pregnancy, cost etc) ?

5. What is traveler’s experience and
preference ?



Malaria Chemoprophylaxis

Chloroquine Sensitive malaria: ®
chloroquine

Chloroquine Resistant Malaria @
mefloquine
DOC doxycycline
atovaquone/proguanil
primaquine



Drugs for Chloroquine Resistant

Malaria
Drug Advantage Disadvantage
Mefloquine Weekly Neuropsychiatric
Lariam Moderate cost $$ |ADR
1-2 wks pre;4 wks
post




Now hear this.....the M word!

If you prescribe mefloquine
without discussing adverse
events and alternative

chemoprophylactic agents,
you will likely meet ....



N
Mefloquine (Larlam®)

Because mefloquine is tolerated

the first time
does not mean that it will be tolerated again




Drugs for Chloroquine Resistant Malaria

Drug Advantage Disadvantage

Doxycycline |Lowest cost $ Daily; sun burn*; GI;
vaginal yeast infection

® lday pre,4 wks post

(fluconazole) ®

Sunburn: 5-15%



Drugs for Chloroqguine Resistant Malaria

Drug Advantage |Disadvantage

Malarone Safety Highest Cost $$$

Atovaquone |Convenience |headache, Gl

/proguantl 1 day pre;7 upset, Insomnia;
days post Daily?




Drugs for Chloroquine Resistant Malaria

Drug Advantage

Disadvantage

Primaquine |Low cost $$

1 day pre; 3 days
post

*G6PD level required
Daily; take with food

*Off label



Life Cycle of Malaria

Human Host

NP7 - :
+ hypnozoite \
= gametocytes

4
\ 00
schizont 2092 A
I O®
/4 6 spordmoites -
" . o7 ?
Primaquine [ESES S E0ET Uy S v vs

nocturnal feeding
! anopheles Q

v
P
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.
Primaqguine Prophylaxis

e 8-aminoquinolone

° tissue schizonticide == causal
prophylaxis

* Dose: 30 mg (base) = 2 tabs/day, 1
day before and 3 days after exposure

e Efficacy: 85-95% (Pf + Pv) in 3 studies:
Irian Jaya, Kenya & Colombia

Baird K. Clinical Infectious Diseases 2003:37:1659—-6



.
Primaqguine Prophylaxis
Cont'd.

* Adverse events: Gl upset, met Hb
* C/l: G6PD deficiency, pregnancy

* Helpful hints: take with food
GO6PD screen

Baird K. Clinical Infectious Diseases 2003; 37:1659-67



Am J Trop Med Hyg 2006:73:402

PRIMAQUINE: REPORT FROM CDC EXPERT MEETING ON
MALARIA CHEMOPROPHYLAXIS I

DAVID R HILL.® 1. KEVIN BAIRD, MONICA E. PARISE, LINDA 5. LEWIS, EDWARD T. RYAN, anp ALAN 1. MAGILL

National Travel Health Network and Centre, London, England; London School of Hygiene and Tropical Medicine, London,
England; ALERTAsia Foundation, Jakarta, Indonesia; Division of Parasitic Diseases, National Center for Infectious Diseases,

Centers for Disease Conirol and Prevention, Atlanta, Georgia; Buite C ouniy Depariment of Public Health, Oroville, CA; Division of
Infectious Diseases, Massachusetis General Hospital and Harvard Medical School, Boston, Massachuseits; Walier Reed Army Institute
of Research, Silver Springs, Maryland

Absiract.  Primaquine phosphate has been used for preventing relapse of Plasmodium vivax and P. ovale malaria
since the early 1930s, based on its ability to kill latent (hypnozoite) and developing liver stages of these parasites. There
are three uses for primaguine in malaria: radical cure of established infection with P. vivax or P. ovale malaria;
presumptive anti-relapse therapy (PART; terminal prophylaxis) in persons with extensive exposure to these parasites;
and primary prophylaxis against all malaria species. All persons for whom primaquine 1s being considered must have a
elucose-6-phosphate dehvdrogenase (G6PD) enzyme level checked before use, and persons who have a deficiency of
G6PD must not take primaquine for prophylaxis or PART. The recommended adult dose for PART based on clinical
trials and expert opinion is 30 mg base daily for 14 days, started on return from a malarious region and overlapping with
a blood schizonticide. The adult dose for primary prophylaxis is 30 mg daily begun 1 day before travel and continued
for 7 days after return. This review will examine the evidence for these recommendations.



New country specific guidance table

Country Areas with i Recommended
Malana Hesistance ] Chemoprophiaxis

Auril-December in JChloroguine §F. vivas Atovagquone!
all areas at proguanil,
altitudes =2 000 m dowyeycline, ar
=k 861 i) F. falciparimy meflaguine

110 %2 0%

Guatetmala § Rural areas anly Fowivay 97 % § Atovaguones
at alttudes proguanil,
=1, 500 m F. falciparimy chloroguine,
(=4 9211, Mone 3% o
in Guatemala City,
Antigua or Lake
Atitlan.

Afahanistan




Primary care CDC
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P.Vivax Post-exposure Anti-

Relapse Therapy (PART)
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Post-exposure primaqguine prophylaxis
> 3 months stay?
{0 mg /day 14 days
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3 drugs of choice for CRPF

Drug Indication
Mefloquine Previous drug use
Lariam Long-stay traveler

Pregnancy, infancy

Doxycycline Impecunious traveler
hal borders +V/N
Atovaquone/proguanil |Short-stay traveler
Malarone Drug plan positive
Thai borders + VIN




Malaria and Pregnancy & Children

Pregnancy:
“*CSPF: cloroquine

+CRPF: e mefloquine safe in 2"d
trimester, probably 1St

Children:

“*Prophylaxis down to age zero



[ropical Medicine and International Health

VOLUME 9 NO I2 PP I1241-1246 DECEMBER 1004

Fake antimalarials in Southeast Asia are a major impediment
to malaria control: multinational cross-sectional survey on the
prevalence of fake antimalarials

A, M. Dnndurp"z, P. N. Hewtun1'3, M. Harxaf, wW. Yan Dammeq, F. M. 5mithui55, S. Teung"z, A. Fetil:s,
A. |. L]rnamf', A. thHEDH?, T. T. Hien®, R. HcGreadr"?, J- ). Farrar™'’, S. Looareesuwan', N. P. J. Dar"z,
M. D. Green'' and N. |. White'*

21-92% (53%)

IN 5 countries of SE Asia




If you take a proven
effective antimalarial
for chemoprophylaxis

.. It works!!



Overdiagnosis ol malaria in patients with severe lebrile illness in

lanzama: a prospective study

Hugh Revburn, Redempta Mbatia, Chris Drakeley, Ilona Carneiro, Emmanuel Mwakasungula, Ombeni Mwerinde,

Kapalala Saganda, John Shao, Andrew Kitua, Raimos Olomi, Brian M Greenwood, Christopher | M Whitty

BMJ 2004;329:1212

Ahbstract

Objective 'To study the diagnosis and outcomes in people
admitted to hospital with a diagnosis of severe malaria in areas

N=4 450 slides

ofdistrict hospitals in Africa identified several problems with the
organisation and planning of care.* ®

Gaven the high proportion of admissions  attributed o
malaria, overdiagnosis of malaria and consequent neglect of

In 10 hospitals

40% false positive blood flims

|I1IL‘I]‘-|I"-Il]Wl'-l]lL'-:l‘.'.llJI 1“TJH-|:'ll]]tmllﬂ-mI]“TH"-‘-IL‘]H

Results Blood film microse opy showed that 2062 (46.1%) of
people treated Tor malaria had Plasmodium falciparum (slide
positive ). The proportion of slide positive cases fell with
increasing age and increasing altitude of residence. Among

| 056 patients aged =5 vears who lived above GO0 metres, only
B35 (31.1%) were slide positive, while in children <25 years
living in areas of intense ransmission (< 000 mefres ) maosl
(AR T307 688 were shde nositive. Amone 2575 neonle who

substantially increase the costs of change.

Accuracy of hospital diagnosis of malaria is likely to depend
on the epidemiological probability of the disease (defined by
intensity of malaria transmission and age of patients) and is
important as most of the population of sub-5aharan Africa live
in areas of low or moderate malaria ransmission’ We prospec-
Lively examingd the diagnosis and outcome in all patients admil-
ted and treated for severe or potentially complicated malaria
during one vear in 10 hospitals serving people for areas with

& i T n L] ] L | . L]



Relative Duration of Action of
Insect Repellents

Ingredient mean range
DEET 5% 1h 0.75 2h
DEET 23% 5h 3.5 -06h
DEET 99% 10h 8 -12h

Citronella 10% » .14 min. ., < 7—60m

*Except: ultrathon & Sawyer CR DEET: 20-30%= 10-12 hr

Fradin NEJM 2002:347:13-18



“Newish” insect repellents USA

e Picaridin (KBR 3023,: 2-(2-hydroxyethyl)-1-
piperidinecarboxylic acid 1-methylpropyl
ester )

e OIl of Lemon Eucalyptus* or PMD (:

para-Menthane-3,8-diol)the synthesized
version of oil of lemon eucalyptus

e [R3535 : 3-[N-Butyl-N-acetyl]-
aminopropionic acid, ethyl ester)
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Unforeseen misuses of bed nets in fishing villages along Lake

Victoria
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The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 DECEMBEBER 11, 2008 VOL. 350 NO. 24

Efficacy of RTS,S/ASO1E Vaccine against Malaria
in Children 5 to 17 Months of Age

§ N= 400 /group: malaria vs. rabies vaccine

JIC!--:'CD;E';T:' O Cle ' ik ooge Db JYerY Y Hrfilei:‘.I;H.E;.
Cllnlcal efflcacy per protocol
e 0690 (95% Cl, 31 to 72; P<0.001). Fee

of the mala = p Medic IFt-
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search In . Kilifi, Kenya (EB., A.O.,
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Take home points

 Fever from the tropics is a medical emergency
and malaria until proven otherwise.

e There are now 5 species of malaria; vivax kills

e Speciation and especially parasitemia are
critical;> 1% usually falciparum

 Rapid diagnhostics are good; multiple films
necessary to r/o malaria

« DOC for Tx uncomplicated Pf is atov/proguanil;
artesunate for severe falciparum malaria




Take home points con’t

« DOC for malaria prevention
atov/proguanil, mefloquine and
doxyxycline. Primaquine for vivax areas

e 20% Picaridin as good as DEET

 Globally increasing counterfeit drugs
and false positive diagnosis of malaria,
especially in West Africa
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Countries where P.vivax 1s >90%
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