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2015 Nobel Prize winner Tu You You 屠呦呦 



WHO 2014 Malaria report 



World situation 

WHO proposed Artemisinin Combination Therapy in 2006 



WHO 2014 Malaria report 



WHO 2014 Malaria report 



Hong Kong situation 



A 34 year-old Briton died from falciparum malaria after coming back from Burma 

1996 



2002 



2006 



2015 
• 44 years old lady with good PH 
• To Madagascar 31/7 – 31/7 
• 9/8: Fever, diarrhoea & vomiting  
• 13/8: To AED, Dx: GE 
• 14/8: To AED with confusion 
• 15/8 To ICU in critical condition 
• Subsequently discharged 
 



April 2017 



Hong Kong situation 

Last indigenous cases Influx of Vietnam immigrants 

Ma SKE, et al. Travel Med Infect Dis 2011; 9: 95-105  



Place of origin of imported malaria cases (1999 – 2008) 

Ma SKE, et al. Travel Med Infect Dis 2011; 9: 95-105  

From 1999-2008: 
• Case fatality 2% ( 6 cases) 
• PF: 5; PM:1 
• Age 32 – 73 
• 3 cerebral malaria, 2 bacterial 

pneumonia, 1 GN 



Terence Lam, et al. Communicable Disease Watch 2017;14 (7):29-31 



Difficult to make a 
diagnosis of malaria? 

Yes or No 



History and physical examination 

• Typical clinical features: chill, headache, 

malaise… 

• Typical fever pattern: tertian, Quantan  

• Typical signs: splenomegaly, anemia 

• Typical incubation period 



Because of the 
development of host 

immunity and 
asynchrony of the 

parasites invading RBC, 
typical fever patterns are 

seldom seen 

Greenwood BM, et al. Lancet 2005; 365: 1487–98 



Incubation  
periods 

Spira AM. Lancet 2003;361:1459-69 

Difficult to predict 
malaria from the 
incubation period 





Spira AM. Lancet 2003;361:1459-69 

Places of 
travel over the 
last 1 month 



Clinical 
Uncomplicated Complicated  

Species Any Falciparum mostly 

Symptoms Non-specific Organs specific symptoms 

P/E Mild anemia,  
Mild splenomegaly 

ARDS, circulatory collapse, renal 
failure, liver failure, metabolic 
acidosis, hypoglycemia, DIC, 
severe anemia 

Parasitemia < 5 parasites/ml of blood 
< 0.1% parasitized RBC 

Hyperparasitemia: 
≥ 1000 parasites/ml 
≥ 5-10% parasitized RBC 
In Low transmission region: 5% 
In high transmission region: 10% 

Cytoadherence No Yes 

Cerebral malaria Low risk High risk 

Mortality Low 
Severe anemia: 1% 
Metabolic acidosis: 15% 
Coma: 18% 



Severe Falciparum malaria 
≥ 1 of the following, in the presence of P. falciparum asexual parasitaemia & after excluding other causes 

Impaired 
consciousness 

GCS < 11 in adults or a Blantyre coma score < 3 in children 

Prostration unable to sit, stand or walk without assistance  

Convulsions > 2 episodes within 24 h  

Acidosis BE > 8 mEq/L, bicarbonate < 15 mmol/L or venous lactate ≥ 5 mmol/L.  

Hypoglycaemia Blood or plasma glucose < 2.2 mmol/L (< 40 mg/dL)  

Severe anaemia Hb ≤ 5 g/dL or a HCT ≤ 15% in children < 12 years of age (< 7 g/dL and < 20%, 
respectively, in adults) with a parasite count > 10 000/μL  

Renal impairment Cr > 265 μmol/L (3 mg/dL) or blood urea > 20 mmol/L 

Jaundice bilirubin > 50 μmol/L (3 mg/dL) with a parasite count > 100 000/ μL  

Pulmonary oedema Radiologically confirmed or SaO2 < 92% on RA with RR > 30/min 

Significant bleeding Recurrent or prolonged bleeding 

Shock Compensated shock: capillary refill ≥ 3 s or temperature gradient on leg (mid to proximal 
limb), but no hypotension.  
Decompensated shock: systolic BP < 70 mm Hg in children or < 80 mm Hg in adults, with 
evidence of impaired perfusion (cool peripheries or prolonged capillary refill).  

Hyperparasitaemia P. falciparum parasitaemia > 10% 

WHO. Guideline for treatment of malaria (3rd) 2015 



Treatment 



HA.home 



 



 



History of Artemisinin 

Emergency medicine 

340 AD 





History of Artemisinin 



Timeline 
340 AD: Qinghao 1630: Cinchona bark 

1944: Proguanil 

1820: Quinine isolated 
from Cinchona bark 

1844: Sporadic resistance  
 to Quinine reported 

1945: Amodiaquin, Primaquine 

1934: Chloroquine 

1972: Artemisinin isolated 
in China 

1952: Pyrimethamine  1974 - 75: Mefloquine 

1992: Atovaquone 

1998: Malarone (Atovaquone + 
Proguanil) 

2006: Artemisinin combination 
therapy recommended by WHO 

2009-2012: Launching of 
artemisinin fixed dose 
combination 

2010: Artesunate Injection 
by Guilin company 

2015: 4 new molecules PII trial: OZ439, 
KAE609, KAF156, DSM265 



Mechanism of actions of anti-malarials 

• Blood schizonticide:  
– Chloroquine,  
– Quinine, 
– Pyrimethamine/sulfadoxine,  
– Artemisinin,  
– Doxycycline 
– Mefloquine 
– Proguanil 
– Halofantrine 
– Lumefantrine 

• Tissue schizonticide: 
– Primaquine 
– Proguanil 

• Gametocytocide: 
– All species: Artemisinin, Primaquine 
– PV: Chloroquine, Quinine 

Baird JK. N Engl J Med 2005;352:1565-77. 



 

Quinine 



WHO guideline 2015 

Condition Treatment 

Uncomplicated PF Artemisinin-based combination therapies (ACT) x 3d + 1 dose or 
primaquine 

Uncomplicated PF in 
Pregnancy 

1st trimester: Quinine + clindamycin x 7d 
2nd or 3rd trimester: ACT 

Uncomplicated PF in HIV Avoid Sulfadoxine (if Rx with septrin) & amodiqauine 
(interaction with EFV or AZT 

Uncomplicated PV, PO, 
PM, PK 

Chloroquine sensitive: ACT or Chloroquine  
Chloroquine resistant: ACT 
+  
Primaquine 0.25 – 0.5mg/kg x 14d or 0.75mg/kg QW x 8w 
(G6PD deficiency) 

Severe malaria IV or IM Artesunate x at least 24h until PO is tolerated, Rx x 3d 

WHO. Guideline for treatment of malaria (3rd) 2015 



ACT 

Eastman RD & Fidock DA. Nat Rev Microbiol 2009;7:864-74 



Anti-malarial resistance 



Anti-malarials resistance 

http://www.technologyreview.com/view/517126/mathematical-model-reveals-counterintuitive-way-to-beat-multidrug-resistance/  

AM:  Artemisinin + Mefloquine 
QT:  Quinine + tetracycline 
M15:  Mefloquine 15mg/kg 
M25:  Mefloquine 25mg/kg 
PSD:  Pyrimethamine + Sulfadoxine 
CQ:  Chloroquine 

http://www.technologyreview.com/view/517126/mathematical-model-reveals-counterintuitive-way-to-beat-multidrug-resistance/


Spread of Chloroquine Resistant Malaria 

 

Wellems. Nat Med 2004;10:1169-71 



Chloroquine resistant PV 
PF 



Noedl H, et al. N Eng J Med 2008;359:2619-20 

Artemisinin-Resistant Malaria in Western Cambodia 



Artemisinin-Resistant in West Cambodia 

Noedl H, et al. N Eng J Med 2009;361:540-1 Dondorp AM, et al. N Engl J Med 2009;361:455-67.  



Artemisinin resistance has spread 

Ashley EA, et al. N Engl J Med 2014;371:411-23. 

Note: Mutations in the kelch 
13 protein confers resistance 
to artemisinin 



New medications for malaria 

Wells TNC, et al. Nat Rev Drug Discov. 2015 Jun;14(6):424-42 



• Inhibit PfATP4, ie parasite membrane 
NA-ATPase that regulate Na & 
osmotic homeostasis 

• Vs both sexual & asexual forms 
• Parasite clearance t1/2 for both Pf & 

Pv within an hour, only < 1% of Pf 
treated with artesunate can achieve 
that within an hour 

• Reliable absorption and T1/2 of 
20.8h, allowing QD dose 

• Main S/E: nausea & vomiting, but 
not leading to discontinuation 



Malaria 
vaccine 

Philippe Van de Perre, Jean-Pierre Dedet.  
Lancet 2004; 364:1381-2 



• Vaccine efficacy was modest  32.2% (95% CI 13.7–46.9)  

• But efficacy was detected against:  

• Malaria hospital admission (34.6%, 22.5–44.9)  

• All-cause hospital admission (16.5%, 7.2–24.9). 





Thanks 
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