
7/4/2010 

1 

Malaria 
A Practical Approach 

Infectious Diseases Team 
Queen Elizabeth Hospital 

v1.4 

Why malaria? 
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Malaria 

• Ancient disease 

• Serious complications 

• Curable 

• Global warming 

• Increased international 
travel 

http://www.who.int 

Burden of malaria 
2006 

• Half of the world’s 
population at risk 

• 250 million cases 

• 1 million deaths 

• 91% in Africa 

• 85% <5 years 

• 109 countries endemic 
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Biology 

Malaria for Homo 
sapiens 

• Plasmodium 
falciparum 

• Plasmodium vivax 

• Plasmodium ovale 

• Plasmodium 
malariae 

• Plasmodium 
knowlesi 
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Epidemiology 

Estimated percentage of malaria cases due to P. falciparum 2006 
World Malaria Report 2008 WHO 
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Global distribution of P. falciparum and P. vivax in 2005 
Mapping the global extent of malaria in 2005, Trends in Parasitology, 22:353-359 

Resistance 
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Global distribution of 
resistance 

• Documented for P. falciparum, P. vivax 
and recently P. malariae 

• P. falciparum was observed to resist 
almost all currently used anti-malarials 
(Amodiaquine, Chloroquine, Mefloquine, 
Quinine and Sulfadoxine–
pyrimethamine) 

P. falciparum resistance: local 
situation • Chloroquine 

• All endemic areas except central 
America 

• Mefloquine 

• SE Asia 

• Quinine 

• Reduced sensitivity in SE Asia and 
south America 

• Multi-drug resistance (� 3 drugs) 

• Thailand-Cambodian and Thailand-
Burma border 
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Clinical Presentation 

Fever • An asexual erythrocyte life cycle 
(invasion, development, rupture and 
reinvasion) 

• P. falciparum, P. vivax, P. ovale: 48 
hours 

• Tertian (recurs every 3rd day) 

• P. malariae: 72 hours 

• Quartan (recurs every 4th day) 

• Not reliable in diagnosis 

 



7/4/2010 

8 

Common symptoms 

• Malaise 

• Myalgia 

• Abdominal pain 

• Mild jaundice 

• Palpable hepato- and/or splenomegaly 

• No rash 

Severe falciparum infection: 
features • Prostration 

• Impaired consciousness 

• Respiratory distress 

• Repeated seizures 

• Shock 

• Abnormal bleeding 

• Jaundice 

 
N Engl J Med 358:1829, April 24, 2008 
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Severe falciparum infection: 
features associated with a poor 

prognosis 
• Coma 

• Tachyponea, labored deep breathing 

• � 3 seizures in 24 hr 

• SBP <80mmHg after volume repletion 

• Retinal haemorrhages 

• Fluid and electrolyte abnormalities 

Severe falciparum infection: lab 
tests 

• Anaemia 

• Hypoglycaemia 

• Metabolic acidosis 

• Hyperlactataemia 

• Hyperparasitaemia 

• DIC 

• >5-10% parasitaemia 
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Cerebral malaria 
• Diffuse symmetric encephalopathy 

• No sign of meningeal irritation 

• Corneal reflexes preserved except in 
deep coma 

• Plantar responses variable 

• Aspiration pneumonia after convulsions 
is an important cause of death 

P. falciparum: 
mortality 

Uncomplicated 0.1% 

Parasitaemia >4% without vital organ damage 3% 

Parasitaemia >4% with vital organ damage 15% 

Cerebral malaria 20% 

Untreated severe malaria ~100% 



7/4/2010 

11 

Why falciparum is so 
deadly? 

1. Only P. falciparum invades RBCs of all ages 

•Up to 80% of RBCs infected 

2. Only P. falciparum secreting proteins to bind 
infected RBCs to endothelium 

•Obstructing microcirculation in 48 hours 

•Decreasing blood and oxygen flow to the brain, 
kidneys and intestines 

Diagnosis 

• Good history is important 

• Largely depends on laboratory tests 

• Blood films 

• Rapid diagnostic tests 

• PCR 
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Before management... 

Malaria in KCC 
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Management 

Let’s dream some 
cases! 
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What should I do when 
seeing newly diagnosed 
malaria patients during 

midnight? 

When dream comes true 
• African male 

• 30 yo 

• Businessman travels to 
HK 

• Limited English 

• Smear positive malaria 

• Seniors off 
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When dream comes true 

• High swinging fever 

• Chills and rigors 

• Profuse sweating 

• Nausea and vomiting 

• Stable vitals 

Approach 

• What diagnosis? 

• Which Plasmodium(s)? 

• What severity? 

• What treatment? 
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1. What diagnosis? 

• History 

• Epidemiology 

• Other co-infection(s)? 

What treatment? 
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Your call 

A.Quinine for 7 days 

B.Mefloquine for 3 days 

C.Artesunate + Doxycycline for 3 days 

D.Artesunate + Mefloquine for 3 days 

E.Artesunate + Mefloquine for 7 days 

Your call 

A.Quinine for 7 days 

B.Mefloquine for 3 days 

C.Artesunate + Doxycycline for 3 days 

D.Artesunate + Mefloquine for 3 days 

E.Artesunate + Mefloquine for 7 days 
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Handbook of internal Medicine - 5th Edition 

Why Artesunate? 
Why Combination? 
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Anti-malarial drugs 

Artemisinin compounds 
Artemisinin, Dihydroartemisinin,  Artemether, Artesunate 

Quinoline-related or quinoline-like compounds 
Quinine, Quinidine, Chloroquine, Mefloquine 

Antifols 
Pyrimethamine, Trimethoprim 

Atovaqoune 

Change has 
happened 

Artemisinin 
compounds 

Quinine 
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WHO Treatment Guidelines (2006) 

• “...Artemisinin-based 
combination therapies 
(ACTs) are now 
generally considered 
as the best current 
treatment for 
falciparum malaria.” 

• IV Artesunate is the drug of choice for 
adults with severe malaria, particularly if 
acquired in Asia 

Crochrane Review 4:Artesunate v.s. Quinine for 
treating severe malaria (2007) 
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Crochrane Review 4: 
Artesunate v.s. Quinine for treating severe malaria 

(2007) 

Crochrane Review 4: 
Artesunate v.s. Quinine for treating severe malaria 

(2007) 
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Crochrane Review 3: 
Artesunate plus Mefloquine v.s. Mefloquine for 

treating uncomplicated malaria (2005) 

• Artesunate plus Mefloquine performs 
better than Mefloquine alone for treating 
uncomplicated falciparum malaria 

Artemisinin & derivatives 

• Artemisia annua (�� ) 

• Aka Sweet Wormwood 

• Originated from China 
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Artemisinin & derivatives 

1. Rapidly reduce serum parasite load in 48 hrs 

2. Inhibit early part of asexual life cycle (reduce 
sequestration) 

3. Reduce transmission (kills immature 
gamaetocytes) 

4. Few side effects 

5. Low cost 

Artesunate reduces parasites at a factor of 104 per asexual 
cycle 

Other antimalarials reduces at 102 to 103 

Doxycycline will require ~3 weeks to clear parasite 

2% parasitaemia 

Artesunate: rapid parasite clearance 
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Artemisinin 
derivatives 

• 3 day course = 2 asexual life cycles 

• Reduce parasite number by a factor of 
one hundred million (104+4 = 108) 

• Leaving 0.000001% of parasites 
remaining 

Why and what 
combination? 
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Pharmacokinetics 
Drug Half-life 

Artesunate 0.75 hr 

Quinine 16 hr 

Doxycycline 12-24 hr 

Atovaquone 30 hr 

Mefloquine 14 days 

Chloroquine 30-60 days 

Artemisinin-based 
combination therapy (ACT) 

• A combination of Artemisinin or one of 
its derivatives with an antimalarial or 
antimalarials of a different class 

WHO Guidelines for the treatment of Malaria (2006) 
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• Clearance of parasites depends on the 
partner drug of Artemisinin derivatives 

• Short treatment time (3 days) 

• Partner drug with long t½ 

• e.g. Mefloquine 

• Longer treatment time (7 days) 

• Partner drug having short t½ 

• e.g. Doxycycline 

Artemisinin-based combination 
therapy (ACT) 

Addition of Artesuntae to Mefloquine accelerates parasite clearnce 
Antimicrob Agents Chemother 41:1413-1422, 1997 

2% parasitaemia 
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Patient 2 
• M 40 

• Hong Kong Chinese 

• Businessman back 
from Togo 

• No malarial 
prophylaxis 

• High fever 

• Deeply jaundiced 

• Tachypnoea 

Patient 2 

• Hb 8.2 

• Plt, PT/INR normal 

• Total bilirubin 50 

• Creatinine 130 
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Your call 

A. IV Quinine + Doxycycline 

B. IV Quinine + Mefloquine 

C.PO Artesunate + Mefloquine 

D.IV Artesunate + Mefloquine 

E.PO Atovaquone 

Handbook of internal Medicine - 5th Edition 
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Handbook of internal Medicine - 5th Edition 

Patient 3 

• M 30 

• Businessman from 
Kenya 

• Arrived HK for 2 days 

• Fever and chills 

• P. falciparum 4+ 
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“Doctor, I have some very important 
business to do in Thailand tomorrow, I 

have to leave today. If not I will be 
losing plenty of money...” 

Your call 

A.Discharge the patient ASAP 

B.Ask HO to suggest him DAMA 

C.Let him walk away silently 

D.Transfer the patient to another hospital 

E.Call the Police! 
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Quarantine and prevention of disease 
ordinance - schedule 1 

• Keep patient in ward until blood smear 
negative 

• Do not DAMA 

Patient 3 

• 7 days PO Quinine Doxycycline 

• Afebrile 

• Symptoms resolved 

• Walk around 

• Blood smear (day 8) P. falciparum 2+ 
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The malaria parasite life cycle 
Nature Reviews Genetics 8, 497-506 (July 2007) 

Gamaetocytes 
• Sexual stage 

• Crucial stage to infect 
mosquitoes 

• Appear 10 days after 
initial infection 

• Persist up to 3 weeks 

• Not pyrogenic 
Male gamaetocyte of P. falciparum 
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Gamaetocytes 

• Less susceptible to most antimalarial 
drugs after maturation (6 days) 

• Primaquine as only reliable drug to kill 
mature gametocytes 

• Eliminate gametocytes = Reduce 
transmission  

Handbook of internal Medicine - 5th Edition 
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Patient 4 
• F 20 

• Indian domestic helper 

• From Rajastan 

• To Mumbai 1 year ago 

• Followed her employer 
from Mumbai to HK 2 
weeks ago 

• Only speaks Hindi 

• Fever and malaise 

Your call 

A.PO Artesunate 

B.PO Quinine  

C.PO Mefloquine 

D.PO Chloroquine 

E.PO Chloroquine + Primaquine 
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P. vivax 
• Dominant species of malaria outside 

Africa 

• 25-40% of the global malaria burden 

• 80M cases annually 

• Higher quotes 275-430M 

• Previously more widespread 

• Usually benign course 

But... P. vivax can be 
serious 

• Anaemia 

• Pulmonary complications 

• Splenic enlargement and rupture 
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P. vivax distribution 
Am.J. Trop. Hyg., 64(1, 2)S.2001, pp. 97-106 

Hypnozoites 
• Persistent liver stages 

of P. vivax and P. 
ovale 

• Dormant in host 
hepatocytes for 3-45 
weeks 

• Matured and invade 
RBCs 

• Source of relapses 

CDC 
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Only Primaquine has 
activity against 

hyponozites 

Handbook of internal Medicine - 5th Edition 



7/4/2010 

38 

Bring home 
messages 

• History is important to raise suspicion 

• Falciparum malaria can be fatal 

• Artemisinin-deriative combination 
therapy as most effective treatment 

• Direct transfer to ID bed 

• Please feel free to consult ID Team 

 Special Thanks • Infectious Diseases Team 
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