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The World Health Organization has produced 

guidelines for the management of common 

illnesses in hospitals with limited resources. This 

series reviews the scientific evidence behind 

WHO's recommendations.  The WHO guidelines, 

and more reviews are available at: 

http://www.who.int/child-adolescent-

health/publications/CHILD_HEALTH/PB.htm   

 

This review addresses the question: Are 

artemisinin derivates safe in neonates?  

 

The WHO Pocketbook of Hospital Care for 

Children recommends quinine or artemisinin 

derivates (artemether or artesunate) for the 

treatment of severe malaria. Quinine is 

recommended for most countries, except those in 

Southeast Asia and the Amazon basin. Whatever 

first-line therapy is used WHO now strongly 

recommends combination therapy; using an 

additional drug to which there is no resistance 

(suplhadoxine-pyrimethamine, artemisinin-based 

combination therapy or clindamycin in 

combination with quinine). (Pocketbook chapter 

6.2.1, page 141).  

 

 

Introduction: 

 

Malaria is a major health problem in the tropics, 

with 300–500 million new clinical cases annually 

[1]. The problem of drug resistance has driven 

research into, and use of, new agents. Artemisinin 

is the active ingredient in a Chinese herbal tea 

that has been used for 150 years to treat malaria. 

Artemisinin derivatives include artemether, 

artesunate, arteether and artelinate. These 

compounds are rapidly converted to the active 

metabolite dihydroartemisinin and act quickly 

against the parasite at a number of levels. 

Artemisinin and its derivatives inhibit an essential 

calcium adenosine triphosphatase, PfATPase 6 

[2].  

 

Artemisinin and its derivatives are an alternative 

to quinine in children and adults, particularly in 

areas of multi-drug resistance. They are 

considered safe and effective for treatment of 

uncomplicated malaria in adults and children [3] 

and recent randomised trials comparing 

artesunate and quinine from East Asia show clear 

evidence of benefit with artesunate [4]. In the 

largest multi-centre trial, which enrolled 1461 

patients (including 202 children <15 y), mortality 

was reduced by 34.7% compared to the quinine 

group. The results of this and smaller trials are 

consistent and suggest that artesunate is the 

treatment of choice for adults with severe 

malaria. However, there is still insufficient data to 

make the same conclusion for children, 

particularly from high transmission settings; an 

individual patient data meta-analysis of trials 

comparing artemether and quinine showed no 

difference in mortality in African children.  

 

Serious adverse neurological and cardiovascular 

effects are reported from animal studies using 

high dose arteether and artemether [5]. However, 

these effects are not reported from experience of 

clinical use in humans. Limited data are available 

from use in pregnancy including 607 pregnancies 

exposed in the second or third trimester and 124 

pregnancies exposed during the first trimester. In 

all cases there was no evidence of adverse 

outcome but the numbers are considered too 

small to provide an adequate profile of safety [6]. 

In view of the limited safety data Artemisinin 

derivatives should be avoided in first trimester 

patients with uncomplicated malaria until more 

information is available.  

 

Arteminsinin compounds used either alone or in 

combination with other antimalarials are 

becoming common treatments and it is important 

to determine the safety profile in all age groups. 

This review intends to answer the question: Are 

artemisinin derivates safe in neonates?  
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Methodology 

 

The search strategy chosen was that of Haynes et 

al “Clinical queries” in Pubmed. Utilizing Search 

By Clinical Study Category identifying therapy 

and using narrow search option was as follows:  

(Artemisinin OR artemether OR arteether OR 

artesunate OR artelinic acid OR 

dihydroartemisinin) AND (randomized controlled 

trial[Publication Type] OR 

(randomized[Title/Abstract] AND 

controlled[Title/Abstract] AND 

trial[Title/Abstract]).  

 

Similarly using the Find Systemic Reviews the 

search was (Artemisinin OR artemether OR 

arteether OR artesunate OR artelinic acid OR 

dihydroartemisinin) AND systematic[sb].  

 

All identified abstracts were read, if there was 

any doubt as to the relevance of the article, the 

complete article was sourced. Articles were 

excluded if the study group did not include 

infants in first month of life or if the methods did 

not comply with the pre-established criteria.  

 

 

Results 

 

Of the 239 RCT’s identified six of these remained 

7-12 when the search was limited to age group 

Newborn: birth to one month. To ensure no 

neonatal safety data was missed from studies 

classified as being performed in young infants the 

above search was also performed limited to 

Infant: birth to 23 months. 50 studies were 

identified but on reading the abstract all but 11 

were excluded as being in the wrong age group. 

The complete article for these 11 studies was then 

sourced and read to identify the age of the study 

group but no further pertinent studies were 

identified.  

 

The complete article was sourced for the six 

studies identified above. One study [10] was 

excluded as it was a study of treatment during 

pregnancy and two studies [8,9] were excluded as 

infants had to be of 12 or six months age to be 

entered into the study. The other three studies did 

not exclude neonates in their methods but the 

results either gave an age range that did not 

include neonates or there was no data to suggest 

recruitment of neonates. 

  

Twenty one systematic reviews were identified 

by the search but only one remained after the 

search was limited to age group Newborn: birth 

to one month. This review [13] did not yield data 

on the specified age range.  

 

 

Discussion 

 

Although data exists to support the safety profile 

of artemisinin derivatives for uncomplicated 

malaria for adults and children [3] there are 

reservations about use in severe malaria [4] or 

during pregnancy [6]. The requirement for further 

safety data has been noted [4]; however, as yet, 

there have been no studies looking specifically at 

safety in the neonatal period.  

 

 

Summary 

 

At present there is no good data on safety on 

artemisinin derivatives in the neonatal period.  
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