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1. Introduction 

A subregional meeting on the HANMAT and PIAM-
Net networks for monitoring the efficacy of anti-malarials 
was organized by the World Health Organization (WHO) 
Regional Office for the Eastern Mediterranean in 
Marrakech, Morocco, from 25 to 26 September 2010. 
Representatives from the HANMAT and PIAM-net 
networks attended the meeting. Participants also included 
malaria programme managers from Afghanistan, Djibouti, 
Islamic Republic of Iran, Pakistan, Somalia, Saudi Arabia, 
Sudan (north and south), and Yemen. The meeting was also 
attended by partners from the Global Malaria Programme 
in WHO headquarters, the Naval American Medical 
Research Unit in Cairo (NAMRU-3), the World Wide 
Antimalarial Resistance Network (WWARN), and the 
Prequalification and Quality and Safety of Medicine 
Programmes in WHO headquarters. This was the first 
meeting including the two networks since their 
establishment in 2004 and 2008, respectively.  

The regional networks have made some achievements 
since their establishment, despite limited financial 
resources. The HANMAT network was established in 2004 
to facilitate exchange of information on drug resistance 
among countries in the Horn of Africa and Yemen. Saudi 
Arabia subsequently joined as a member during the 2008 
meeting that was held in Sana’a, Yemen. The activities of 
the network have expanded to cover other relevant 
activities, including pharmco-vigilance, and also use of 
serology techniques in malaria surveys. PIAM-net for 
Afghanistan, Islamic Republic of Iran and Pakistan was 
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established in 2008 during the WHO third cross-border 
meeting held in Shiraz, Islamic Republic of Iran. This 
network is important, not only for falciparum malaria, but 
also for greater understanding of vivax malaria, the more 
prevalent species in the three countries.  

The first and most important approach to contain 
anitmalarial resistance is to strengthen surveillance 
activities for monitoring parasitic response to first-line and 
second-line antimalarial medicines, as included in the 
national treatment guidelines. The second important 
activity is to improve access to quality-assured treatment. 
Malaria programmes should exert greater effort to prevent 
marketing of substandard and counterfeit antimalarial 
medicines. This would require periodic monitoring of 
medicine quality.  

2. Conclusions 

The meeting included presentations and discussions on 
in vivo protocol for monitoring therapeutic efficacy of 
antimalarials, updates on country activities for antimalarial 
drug monitoring and status of resistance to ACTs. The 
meeting presented results of a recent WHO quality survey in 
selected antimalarial medicines circulating in six sub-Saharan 
African countries (QAMSA) and experience gained from its 
conduct.  

This meeting discussed the use of molecular 
techniques (PCR) in malaria drug efficacy monitoring, 
which is compulsory for differentiating recrudescence from 
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re-infection. Molecular markers studies are useful as early 
warning of drug resistance. It is also useful in genetic 
characterization of vivax malaria in the Region. Reports on 
the results of the conducted serology surveys in countries 
of the Region were presented and discussed.  

Participants developed the activities for in vivo 
monitoring of drug efficacy and implementation of drug 
policy in 2010–2011. They were discussed and agreed 
upon as follows (Table 1). 
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Table 1. Activities for in vivo monitoring of drug efficacy 
and implementation of drug policy in 2010–2011 
Country  Drug efficacy  Diagnosis/drugs policy  

Afghanistan 

 

Take filter paper for local 
PF cases in the northern 
provinces bordering 
Tajikistan and send to 
WHO Regional Office for 
PCR analysis to keep a 
strain bank of disappearing 
falciparum malaria. 

Follow up the 
implementation of the 
recently updated drug 
policy, procure only 
AST + SP co- packed 
blisters and remove SP 
separate tablets from 
the market.  

One dose of primaquine 
should be added as 
gametocidal drug in the 
area targeting 
interruption of 
falciparum 
transmission.  

Develop a 
comprehensive strategy 
for confirmation of 
diagnosis of every 
suspected malaria case. 
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Islamic 
Republic of 
Iran  

Routine close follow-up of 
each PF case for 28 days. 
Take filter papers for each 
local PF case and conduct 
PCR analysis and to keep 
strain bank of disappearing 
falciparum malaria. 

More analysis and 
investigation of the two 
ACT failure cases from 
recently conducted studies 
in 2009, PCR analysis is 
needed to have PCR 
adjusted data. 

Ensure the use of one 
dose primaquine 
(together with ACT) as 
gametocidal drug for 
treatment of PF cases. 
Explore a change in 
drug policy to use ART 
+ LUM as a first-line 
drug. 

Pakistan  Urgent drug efficacy study 
is needed and should be 
conducted as soon as 
possible considering the 
increase in number of PF 
cases as a result of the 
flood situation (at least two 
sites one in Baluchistan 
and one in Sindh for first-
line drug). The study 
should be conducted with 
strict quality control for 
parasitological 

Strict measures to limit 
use of artemether 
injection to only severe 
cases.  
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examination. All slides and 
filter paper are to be sent to 
WHO Regional Office for 
rechecking and PCR 
analysis.  

Saudi 
Arabia  

Take filter paper for each 
local PF case and send to 
WHO Regional Office for 
PCR analysis to keep strain 
bank of disappearing 
falciparum malaria.  

Conduct MM study for 
imported cases particularly 
from South-east Asia. 

Consider updating the 
drug policy to have 
ART + LUM + one 
dose PQ for PF cases 
(local and imported) as 
first-line drug. This to 
be commonly adopted 
in other malaria-free 
member countries of the 
Gulf Cooperation 
Council (Oman already 
updated in 2009).  

Yemen  To continue the ongoing 
study started in December 
2009. Send the filter 
papers and samples of 
slides for PCR analysis and 
rechecking.  

Implement the recently 
developed strategy for 
comprehensive 
parasitological 
diagnosis.  
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Djibouti Conduct MM study in 
2010. Explore conducting 
PCR study from extracting 
the DNA from random 
sample of the slides of PF 
cases collected by the 
national malaria control 
programme (2686 in 
2009). 

Plan to develop a 
strategy for 
comprehensive 
parasitological 
investigation.  

Consider updating the 
drug policy to have 
ACT + one dose PQ for 
PF cases as gametocidal 
drugs noting the very 
low transmission and 
the country targeting 
interrupting local 
transmission. 

Somalia  A drug efficacy study is 
urgently needed as the last 
study was conducted in 
2006, since in vivo is 
difficult. MM study from 
positive RDTs, as early 
warning is suggested, until 
the security situation 
allows conduction of in 
vivo study. 

Update the drug policy 
to remove use of SP 
monotherapy at health 
posts and use ACT for 
all cases at all levels of 
health services, together 
with RDT.  
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Sudan 
(north) 

To implement the planned 
study (September 2010). 
Send the filter papers and 
samples of slides for PCR 
analysis and rechecking. 

Develop a strategy for 
comprehensive 
parasitological 
investigation. Consider 
updating the drug 
policy to have ACT + 
one dose PQ for PF 
cases as gametocidal 
drugs, especially in 
states with very low 
transmission, targeting 
interrupting of local 
transmission.  

Sudan 
(south)  

National malaria control 
programme to collect 
information from 
nongovernmental 
organizations, and other 
partners who might have 
conducted studies. To 
conduct in vivo study for 
first- and second-line drugs 
in 2011. The last study was 
conducted in 2005. 
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3. Recommendations 

 To Member States 

1. Explore and identify national centres for collaboration 
in malaria PCR from academia or training institutes, 
and identify the needs for training focal points and 
conducting PCR.   

TO WHO 

2. Continue supporting the joint annual meetings of the 
HANMAT and PIAM-net networks. 

3. Continue supporting the conducting of in vivo drug 
efficacy studies in HANMAT and PIAM-Net countries 
and monitor the quality of those studies. 

4. Facilitate the conducting of a survey of the quality of 
antimalarial drugs, in close coordination with relevant 
departments in the Regional Office, headquarters and 
ministry of health national drug regulatory authorities. 
The first survey should focus on first-line treatment of 
falciparum malaria in HANMAT and PIAM-net 
countries. Second-line and other drugs can be targeted 
in the next survey. The proposal should be developed by 
the Regional Office and shared with headquarters and 
Member States.  

5. Support national drug laboratories in countries to assist 
monitoring anti-malarial drug quality, and facilitate 
prequalification of laboratories in targeted countries.  
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6. Support national capacity in selected countries to 
perform in-country PCR, including both logistical and 
technical support, in collaboration with the Institute 
Pasteur in Tehran, Islamic Republic of Iran, for the focal 
points in PIAM-net countries, and NAMRU-3 for 
HANMAT countries (assessing identified national 
institutes for conducting malaria PCR, providing needed 
primers and supporting the training of trainers’ course). 


