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What I am going to talk about

Malaria management approach 
Malaria management issues
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

If the first film is negative repeat it x 2 q12-24 hrs.



Binax ICT NOW Test *
Kain ,Am J Trop Med 60;2003:589-92

10097.1> 10,000

94.197.21001-10,000

55.096.3101-1000

50.0751-100

P. vivax
%Sensitivity

P. falciparum
% Sensitivity

Parasitemia /µl

* Specificity 99% 1%= 50,000/ µl



Clinical Infectious Diseases 2008; 46:172–3

Clinical Infectious Diseases 2008; 46:172–3



Macaque  monkey





CID 2008 46:65

P.Knowlesi looks benign and like 
P.malariae,

but kills like P.falciparum



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?





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?



WHO Criteria for Severe Malaria
• :

• >5% Parasitemia
Altered   
consciousness

Oliguria
Jaundice
Severe  anemia
Hypoglycemia
Organ failure

Seizures
Renal failure,
Metabolic acidosis
ARDS
Circulatory collapse 
or shock,

Hemoglobinuria, 
Bleeding .



Five more malaria management issues

1. admit or not to admit?
2. treat or not to treat on spec?
3. oral vs. parenteral Rx?
4. which drug of choice?
5. which ancillary measures?



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

0.70.7> 12
120.46-12
140.43-6
2061-2
4280 0-1
1113< 0

%P.vivax
N=135

% P.falciparum
N=457

Interval 
mo.

99% 73%



Pf Malaria onset according to pre-
existing immunity     EID 2008 14 (2)–February

Non-immunes n=197

Semi-immunes n=63

53%

36%

11%

55%

25%
6% 2% 3%3% 2%



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

8< 1Oceania
6< 1  S Asia
5< 1Mexico

164.1C.America
442.7Asia
1786Africa

% P.vivax
N=286

%P.falciparum
N=680

Source 



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. If it’s P. falciparum            admit
3. If parasitemia > 5%           give 

parenteral therapy and watch for 
complications



Why admit with low Pf parasitemia?
Once upon a time (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

AvailabilityShort courseArtemisinin

Cinch. C.difficileLong courseQuinine +clinda.

CinchonismLong courseQuinine+doxy.

Neuropsych.Short courseMefloquine

VomitingShort courseAtovaquone/prog.

Limited efficacyShort course, Chloroquine
DisadvantageAdvantageDrug 



2007

www.medicalletter.org

Chloroquine Resistant P.falciparum:

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



2006

Mortality rate for treated severe 
falciparum malaria = 10-40%



2.4 mg/kg IV stat, 12 hr ,
24hr, then daily …then 
doxycycline or clindamycin x
7days or Malarone x 3days

Artemesinin Combination Therapy (ACT)



CDC response time to artesunate
request

7.2 hoursArtesunate request to treatment

2.9 hoursArtesunate arrival to treatment

2.7 hoursArtesunate request to shipment

Mean Time from….



NEJM 2008 359;24:2619

EID 2008 14;5:716



N=12,171 admissions:
242 (2.0%) patients died:

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

PLoS Medicine 2008 ;5 :e128





Exchange transfusion for severe P.faciparum
malaria met-analysis CID 2002;34:1192-8



http://www.medicine.mcgill.ca/tropmed/



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 in 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

DisadvantageAdvantageDrug

Neuropsychiatric
ADR
1-2 wks pre;4 wks  
post

Weekly
Moderate cost $$

Mefloquine
Lariam



Now hear this…..the M word!
If you prescribe mefloquine

without discussing adverse 
events and alternative 
chemoprophylactic agents, 
you will likely meet ….



Mefloquine (Lariam®)

Most adverse effects 1-3rd dose 
start 4 weeks before exposure  

or loading dose :1 tab daily x 3 
days then weekly thereafter

Because mefloquine is tolerated 
the first time

does not mean that  it will be tolerated again



Drugs for Chloroquine Resistant Malaria

DisadvantageAdvantageDrug

Daily; sun burn*; GI; 
vaginal yeast infection 

1day pre,4 wks post

(fluconazole) 

Lowest cost $Doxycycline

Sunburn: 5-15%



Drugs for Chloroquine Resistant Malaria

DisadvantageAdvantageDrug

Highest Cost $$$
headache, GI 
upset, insomnia;
Daily?

Safety 
Convenience
1 day pre;7 
days post

Malarone
Atovaquone
/proguanil



Drugs for Chloroquine Resistant Malaria

DisadvantageAdvantageDrug
*G6PD level required
Daily; take with food

Low cost $$
1 day pre; 3 days 
post

Primaquine

*Off label



Primaquine



Primaquine Prophylaxis
• 8-aminoquinolone
• tissue schizonticide causal 

prophylaxis
• Dose: 30 mg (base) = 2 tabs/day, 1 

day before and 3 days after exposure
• Efficacy: 85-95% (Pf + Pv) in 3  studies:

Irian Jaya, Kenya & Colombia

Baird K. Clinical Infectious Diseases 2003;37:1659–6



Primaquine Prophylaxis
Cont’d.

• Adverse events: GI upset, met Hb
• C/I: G6PD deficiency, pregnancy
• Helpful hints:  take with food 

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

G6PD screen



Am J Trop Med Hyg 2006:73:402





Primary care CDC





www.map.ox.ac.uk

P.Vivax Post-exposure Anti-
Relapse Therapy (PART)

www.map.ox.ac.uk

Post-exposure primaquine prophylaxis:
> 3 months stay?

30 mg /day x 14 days



3 drugs of choice for CRPF

IndicationDrug

Short-stay traveler
Drug plan positive
Thai borders + V/N

Atovaquone/proguanil
Malarone

Impecunious traveler
Thai  borders +V/N

Doxycycline

Previous drug use
Long-stay traveler
Pregnancy, infancy

Mefloquine
Lariam



Malaria and Pregnancy & Children
Pregnancy:

CSPF: cloroquine
CRPF: mefloquine safe in 2nd

trimester, probably 1st 

Children:
Prophylaxis down to age zero



21-92% (53%) 
in 5 countries of SE Asia



If you take a proven     
effective antimalarial
for chemoprophylaxis

… It works!!



N=4,450 slides in 10 hospitals
40% false positive blood films

BMJ2004;329:1212BMJ 2004;329:1212



Relative Duration of Action of 
Insect Repellents

Ingredient              mean            range
DEET    5%                  1h                 0.75 2h
DEET  23%                  5h                 3.5 – 6h
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

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

• Oil of Lemon Eucalyptus* or PMD (: 
para-Menthane-3,8-diol)the synthesized 
version of oil of lemon eucalyptus 

• IR3535 : 3-[N-Butyl-N-acetyl]-
aminopropionic acid, ethyl ester)





N= 400 /group: malaria vs. rabies vaccine
3 doses 1 month apart.

Clinical efficacy per protocol: 
56% (95% CI, 31 to 72; P<0.001).



Take home points
• Fever from the tropics is a medical emergency 

and malaria until proven otherwise.
• There are now 5 species of malaria; vivax kills
• Speciation and especially parasitemia are 

critical;> 1% usually falciparum
• Rapid diagnostics 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

• 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 is >90%

• Argentina
• Azerbaijan
• Belize
• Costa Rica
• El Salvador
• Georgia
• Guatemala
• Iraq

• Koreas
• Kyrgyzstan
• Mexico
• Nicaragua
• Panama
• Paraguay
• Tajikistan


