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The burden of malaria

• About 2 billion 
episodes a year which 
resemble malaria

• Of which about 500 
million ARE malaria

• Causing about 1 million 
deaths, all from 
Plasmodium falciparum

• 90% of deaths are in 
African children aged 
<5 years



RBM (2000). The African Summit on Roll Back Malaria. Geneva: RBM. 
WHO/CDS/RBM/2000.17

Official Objective (Abuja 
declaration): 

““ 60% of malaria 60% of malaria 
patients should receive patients should receive 
an adequate treatment an adequate treatment 

within 24 hourswithin 24 hours””



The ears of the hippopotamus







WHO’s solution: HMM

• Home-based Management of Malaria

• Distribution of pre-packaged drugs at village level 
by village health workers or mothers

• Give drug within 24 hours to all cases of “fever”. 
• Widespread resistance to chloroquine
• Now recommend ACTs (Artemisinin Combination 

Therapies)



ACTs for HMM?

• Most patients cannot access diagnostic facilities
• Presumptive treatment would cost $2-5 bill 

annually (even if ACT costs $1)
• Logistical problems (infrastructure, distribution) 
• Risk of resistance (esp to long-acting partner drug)



Why use a herbal medicine for 
malaria?

• Can be produced sustainably in remote 
areas with poor access to health care

• Cheap, readily available
• Does not depend on external funding 
• However MUST be safe and effective



The “Holy Grail”:

• A plant which is easy to grow in a wide 
range of tropical climates

• Which produces consistent and good levels 
of antimalarial compounds

• Which is easy to harvest, store and prepare 
as a medicine

• Which is safe, effective, and well tolerated



RITAM
Research Initiative on 

Traditional Antimalarial Methods

• A global network of researchers working on 
antimalarial plants

• Founded in 1999 by the NGO “GIFTS of Health”

• Now >200 members in >30 countries
• Several working groups
• Published guidelines and systematic reviews

• www.giftsofhealth.org/ritam



Is Artemisia annua
safe and effective 
as a herbal remedy 

for malaria?
Updated systematic 

review



Methodology of the review

• Systematic search of databases (Medline, 
EMBASE, Global Health)

• Searching of relevant texts by hand
• Contacting experts for unpublished results
• All available clinical trials included



Results



Which preparation?

0Combinations with other 
herbs

6Aqueous infusion

1Aqueous decoction

1Whole plant tablets

1Alcohol extract in oil-
based capsules

2Crude alcohol extract

0Fresh juice from crushed 
plant

No of clinical trialsPreparation



Which parasite?

Plasmodium falciparum
8 trials

Plasmodium vivax

2 trials



Which patients?

Adults
7 trials Children

1 trial



Which outcomes are reported?

• “Cure rate” (not defined) – 2 trials
• Parasite clearance at d7: 6 trials
• Fever clearance: 4 trial
• Ad
• Recrudescence at d28: 3 trials
• Side-effects: 4 trials



Efficacy: Ethanol extracts

“ “380.0 
(capsule)

vivax4132%“ “

“ “6128.8 (oil 
capsules)

vivax508%“ “

Yao-De et 
al, 1992

373.6 (oil-
based 
capsules)

vivax5333%100% 
Parasite 
and fever 
clearance

Chang & 
But, 1986

372 
(tablets)

Falciparum105?100% 
“cure”

Chang & 
But, 1986

372 
(tablets)

Vivax485?100% 
“cure”

ReferenceDaysTotal 
dose (g)

Malaria 
species

No of 
patients

Recrudes
cence

Efficacy



Efficacy: dry herb capsules

Karhagomba, 
2004

714g 
(tablets)

Falciparum22?95% 
(parasites)
100% 
(symptoms)

ReferenceDaysTotal 
dose (g)

Malaria 
species

No of 
patients

Recrud
escence

Efficacy

http://www.doctorsforlifeinternational.com/departments/malarlife/about/index.cfm



Efficacy: herbal teas

Agostinho et al, 
2009

550-75 (inf)?1001%95% 
(parasite)

Chougouo 2009735 (inf)Falciparum18?100% 
(parasite)

ReferenceDaysTotal 
dose (g)

Malaria 
species

No of 
patients

Recrud
escence

Efficacy

Blanke et al, 2008763 (inf)falciparum683%67%  
(parasite)

Blanke et al, 2008735 (inf)Falciparum4100%75% 
(parasite)

Mueller et al, 2004763 (inf)Falciparum3339%70%

Mueller et al, 2004735 (inf)Falciparum3937%77% 
(parasite)

Hirt & Lindsey, 
2000

735 (inf)Falciparum254?93% (“cure”)

Mueller et al, 2000525 (inf)Falciparum22?91% 
(symptom)

Mueller et al, 2000420 (dec)Falciparum48?92% 
(parasite)



Recrudescence

• Clinical significance was not assessed. 

• It may not be important in high-transmission areas
• It may be possible to reduce recrudescence by:

– Prolonging treatment (e.g. from 7 to 14 days)
– Increasing dose
– Improving absorption (mixing with milk or oil)
– Combining with other antimalarial plants or drugs



The role of artemisinin

In vitro antimalarial
activity of 
constituents of A. 
annua (Liu et al, 
1992):

Artemisinin is 766x 
more active than the 
next most active 
compound 65Eupatorin

36Cirsilineol

32Chrysosplenol-D

23Chrysoplenetin

24Casticin

26Artemetin

0.03Artemisinin

IC50 (� M)Constituent



Weaknesses of current evidence

• No trials include children infected with P. 
falciparum

• More emphasis on parasite clearance than 
on clinical recovery and prevention of 
severe malaria

• Trials of ethanolic extracts all done in China 
and almost all on P. vivax



Safety and tolerability
• No serious adverse events reported
• Nausea reported in 3-25%
• Abdominal pain reported in 9% (tablets)
• Fewer side-effects than quinine 
• Two trials monitored laboratory measures – no 

abnormalities found.
• On the available evidence, there are no concerns 

about safety.
• However, artemisinin causes fetal resorption in 

pregnant rodents – therefore not recommended in 
first trimester of pregnancy. 

• Tolerability in children?? (large volumes of tea)



Pilot Phase IV trials: 
Evaluation and pharmacovigilance
of anamedprojects in Uganda and 

Kenya, 2009

Dr Merlin Willcox and Shelly Burton
Dept of Primary Health Care / Dept of Medical 

Anthropology, University of Oxford 



Why pharmacovigilance?

• There are general concerns about the safety of 
herbal medicines

• There is a theoretical risk of embryotoxicity (from 
animal studies) with Artemisia annua

• There are concerns about development of resistance
• It is good practice to have a system for reporting 

adverse effects from any medication, and for 
evaluating projects

• A functioning pharmacovigilance system will 
reassure the authorities that patient safety is being 
taken seriously 



Method

• Questionnaire about cultivation of 
Artemisia annua, treatment of patients with 
malaria and other illnesses, and side-effects

• Pilot “yellow card” system
• Detailed interviews with key informants
• Piloted in Uganda in July 2009 and Kenya 

in Nov 2009



Results

• Uganda:
– Interviews with 10 anamed partners

• Kenya:
– 17 questionnaires completed

– Interviews with 8 anamed partners



Distribution

-A. annua is being 
distributed and promoted 
through churches, health 
professionals and healers

-Good infrastructure

-E.g. Pastor George has 
distributed to >200 people

- In context of broader 
development projects

-REAP (Rural Extension 
for Africa’s Poor)



Cultivation

-Affected by adverse weather 
conditions (droughts, hailstorms)

-Need evidence-based 
information on drying 

-Seedlings – to use or not to 
use?



Treatment of children’s 
malaria with herbal Aa
Often given to children:

-11/17 respondents in Kenya

-6/10 respondents in Uganda 
gave to children <5 years

- but often at insufficient dose

-Problems reported: poor 
compliance, tastes horrible, less 
effective than in older patients

-Often mixed with honey/sugar/ginger 
to make it more palatable



Safety in pregnant women

- Use of A. annua in pregnant women 
in first trimester:

-7/27 respondents gave Aa to 
patients in early pregnancy

-Total of 28 women in first 
trimester, no problems

-4 reports of miscarriages

-1 healer has started using it as 
“emergency contraception”!

- Would the miscarriages have 
occurred anyway?

- Should be contraindicated in 1st

trimester of pregnancy



Pilot Pharmacovigilancesystem

• “Safety report” forms left with partners
• Advised to fill in form for any patient 

experiencing an adverse effect
• Return forms to REAP trainers 
• Returned via REAP Nairobi to Anamed



Difficulties in pharmacovigilance

• Anamed partners do not regularly follow up their 
patients

• Only literate partners can fill out forms
• Patients may go to seek treatment elsewhere if 

they have problems
• Women may not know they are pregnant in the 

first trimester
• Difficult to follow up women for the whole 

pregnancy and after delivery



Discussion: Artemisia annuain 
context

• Artemisia annuais only one among many 
options for the treatment of malaria, 
alongside:
– ACTs

– Other antimalarial drugs
– Other antimalarial plants



What could be the role of 
Artemisia annua?

• Home remedy for malaria in semi-immune 
patients (non-pregnant adults and older 
children >5 years) 

• when modern medicines are not available
• Or to enable targeting of scarce ACTs to the 

most vulnerable (ie. children <5 years)



Summary

• Clinical studies show good efficacy in ADULTS:
– Aqueous infusions clear parasites in about 70-80% but there is 

recrudescence in 35-40% by d28. Increasing dose from 5g to 9g has 
no effect.

– High-dose ethanolic extracts (tabs or capsules) seem most effective 
but this needs to be replicated in Africa, in patients with falciparum
malaria

• Evaluation study suggests problems with compliance in some 
younger children (but no clinical trials)

• Pharmacovigilance study suggests it may be related with 
miscarriages in first trimester of pregnancy

• Need guidelines for when to use it, taking account of other 
treatment options available



Need for further research

• Include children in clinical trials
• Trial for home-based management of 

malaria in high transmission areas.
• Consider other formulations / combinations:

– To improve compliance in children

– To reduce recrudescence


