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Executive summary 

An inter-regional meeting on vivax malaria was organized in the WHO Regional 
Office for South-East Asia. Representatives from five countries, (DPR Korea, India, 
Indonesia, Republic of Korea and Sri Lanka), experts on vivax malaria, UNICEF and 
WHO participated in the meeting. The objective of the meeting was to facilitate 
effective implementation of an evidence-based control programme for vivax 
malaria in the Western Pacific and South-East Asia Regions through intercountry 
and inter-regional collaboration, information exchange and networking. The 
meeting focussed on achievements and problems in controlling vivax malaria in 
participating countries. The issues on relapse and anti-relapse therapy, 
implementation of mass drug administration of primaquine in DPR Korea, severe 
manifestations of vivax vectors in South-East Asia and epidemic preparedness in Sri 
Lanka were discussed. The meeting concluded that vivax malaria is severely 
neglected and merited greater attention. Several knowledge gaps were identified 
especially the use of primaquine as anti-relapse therapy. Operational issues of vivax 
control in the Korean peninsula were highlighted. The meeting strongly 
recommended that assessment of the effectiveness of mass primaquine 
administration in DPR Korea be conducted and documented. The meeting also 
recommended establishment of an Asia vivax network and collaboration with 
existing related networks. Priority technical areas included: biology of P. vivax, 
relapse pattern, radical treatment and drugs, rapid test for P vivax, rapid screening 
test for G6PD deficiency, vector management, vivax malaria epidemic and vaccine 
for vivax malaria. 
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 Background 

Malaria remains a major public health problem in the South-East Asia 
Region. The South-East Asia as well as the Western-Pacific Regions are 
facing a problem of drug resistant falciparum that are prevalent in Mekong 
countries (namely Cambodia, Lao, Myanmar, Viet Nam, Thailand and 
Yunnan province of PR China). There have been several reports in 2006-
2007 on arteminisin resistance emerging at the border between Thailand 
and Cambodia. 

This is a global threat as artemisinin is the best drug available for 
treating falciparum malaria. WHO is working closely with the affected 
Member countries and several partners including the Bill and Melinda 
Gates Foundation to eliminate the resistant parasites and contain its spread 
to other parts of the world.  

Besides P. falciparum, P. vivax is also prevalent in Asia. This makes 
malaria in Asia totally different from Africa. Malaria caused by P. vivax is 
prevalent in Asia in both the Western Pacific and the South-East Asia 
Regions. In the South-East Asia Region P. vivax accounts for nearly 50% of 
the total malaria cases. P. vivax is prevalent in India, Indonesia, Sri Lanka 
and the only species causing of malaria in DPR Korea. Vivax malaria is 
generally mild but there are increasing reports of P. vivax resistance to 
chloroquine and recently there were several reports of severe 
manifestations of vivax. It is well accepted by the malaria control 
programmes that there are knowledge gaps with regard to vivax malaria. A 
combination of specific parasite control and vector control interventions is 
required to tackle vivax malaria. The key issue is that P. vivax has its 
dormant stage that causes relapses. There are many areas that require both 
basic and operational research in order to control this parasite. 

In Asia, there have been a number of meetings and conferences on 
vivax malaria but very few as compared to those on falciparum malaria. 
Vivax is a silent threat which evokes low interest and therefore the focus is 
on falciparum malaria.  
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Massive outbreaks of vivax malaria took place in the Korean peninsula 
in the late 1990s, in DPR Korea and the Republic of Korea (ROK). Strong 
intercountry and interregional collaboration has been established to control 
malaria in East Asia. These two countries as well as the People’s Republic of 
China that also has the same parasites have met regularly in Shanghai to 
review the progress made in the control and elimination of vivax malaria. 
The situation of malaria in East Asia in the past 2-3 years has improved 
considerably but interregional and intercountry collaboration needs to be 
further strengthened.  

Many research priorities were identified in the meetings in Shanghai. 
It was recommended that a network of research institutes and control 
programmes on vivax malaria be set up. This interregional meeting has 
been organized based on that recommendation. Five countries where vivax 
malaria is prevalent (DPR Korea, India, Indonesia, Sri Lanka and Republic 
of Korea) are participating in this meeting. All countries have vivax malaria 
of different strains and they are facing several technical and operational 
problems. The meeting provided a good opportunity to review the progress 
in controlling vivax malaria and, at the same time, to exchange information 
and experiences.  

 Objectives of the meeting 

 General objective 

To facilitate effective implementation of an evidence-based control 
programme for vivax malaria in Asia through intercountry and interregional 
collaboration, information exchange and networking. 

 Specific objectives 

(1) To review the current situation of vivax malaria in Asia and the 
progress of work in capacity development, epidemiological 
understanding, related research activities, as well as 
identification of challenges and constraints; 

(2) To identify the strategies for operationalization including 
monitoring and evaluation of P. vivax malaria control in Asia; 
and 
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(3) To promote information exchange and strengthen inter-country 
collaboration and networking of institutions. 

 Appointment of chairman and rapporteur  

Dr GPS Dhillon (India) and Mr Heung-Ku IM (Republic of Korea) were 
nominated as the Chair and Co-chair, respectively. Dr G.N.L.Galappaththy 
was nominated as the rapporteur.  

 Overview of the regional situation on  
vivax malaria  

 Vivax malaria in the Western Pacific Region 

Malaria is a problem in the Region with approximately 814 million people 
at risk of malaria. Malaria mortality rates decreased in most Member 
countries, but are still rather high in Papua New Guinea. Malaria confirmed 
cases reduced significantly in most countries: P.vivax infection is clearly a 
problem Viet Nam and Malaysia. In 2007, there were about 122 000 vivax 
cases and 152 000 falciparum cases. All malaria cases in the Republic of 
Korea and almost cases in PR China are vivax malaria. Chloroquine-
resistant vivax malaria was reported in 1990 in the Region and with high 
resistance in Pacific island countries. Countries are encouraged to 
undertake therapeutic efficacy study for chloroquine and primaquine 
according to the standard WHO protocol to have better data. Rapid 
diagnostic test (RDT) for P. vivax is needed for the areas without microscope 
but quality of RDT needs to be improved. There are some challenges for P. 
vivax control in the Region. Most countries, except Laos and Cambodia, 
prescribe chloroquine 1500mg for three days and 15 days of primaquine 
for prevention of relapses. PR China prescribes eight days of primaquine 
anti-relapse therapy with a total dosage of 180mg (22.5mg daily for eight 
days for adults) and “spring treatment” (administration of primaquine prior 
to transmission season). The Western Pacific Region has a plan to conduct 
high quality randomized controlled trials to assess the efficacy of short 
primaquine regimens and “spring treatment”.  

In Papua New Guinea, Solomon Islands and Vanuatu, a combination 
of lumefantrine and artemether is used for treatment of vivax malaria. 
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Chloroquine resistance is monitored in most countries and three Pacific 
countries reported low efficacy rates of chloroquine.  

The overall impression was that vivax malaria is severely neglected. 
Diagnosis and treatment of vivax malaria is inadequate. There is a 
knowledge gap on the duration and dosage of primaquine treatment. Key 
issues are chloroquine-resistant vivax and difficulties of primaquine 
administration.  

 Vivax in the South-East Asia Region 

Malaria is endemic in all countries except Maldives. It was estimated that 
1112 million and 252 million people in the Region are at risk of vivax and 
falciparum malaria, respectively.  

Declining malaria morbidity, mortality and case fatality rates have 
been observed during the past five years. Vivax malaria is prevalent in India, 
Indonesia, Nepal, Bhutan and Sri Lanka. P vivax is the only species found in 
DPR Korea where massive vivax epidemics took place during the late 
1990s. It was observed that the proportion of P. falciparum has gradually 
increased while the proportion of P. vivax is on the decline. There were 2.8 
million vivax cases and 1.0 million falciparum cases reported in the South-
East Asia Region in 1980. In 2007 the total number of reported falciparum 
and vivax cases were almost equal, i.e. 1.1 million. Interventions for 
preventing and controlling vivax malaria are generally similar to that of 
falciparum malaria. However, coverage of malaria prevention especially 
indoor residual spraying and insecticide-treated nets remained very low and 
40% and 14% in 2007, respectively. All Member countries prescribe 
chloroquine 1500mg over three days and primaquine 15 mg daily for 14 
days. DPR Korea applied mass primaquine prophylaxis among population 
at risk at the southern provinces prior to transmission season. Key issues of 
vivax malaria in the Region include chloroquine-resistant vivax, severe 
manifestations of vivax malaria and application of primaquine as mass 
chemotherapy for long-incubation-period vivax in DPR Korea.  

Discussion 

All countries reported the problem of low compliance to 14 days of 
primaquine for treatment of vivax malaria as recommended by WHO. 
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However, following the review report of the Cochrane collaboration on 
primaquine for treatment of vivax malaria, India and Nepal that had 
prescribed five days primaquine for vivax malaria increased the duration of 
primaquine therapy to 14 days in 2008. Sri Lanka revised the duration of 
primaquine treatment from five days to 14 days in 2005. The total dosage 
of primaquine may be more important than the duration of primaquine 
treatment. 

In Indonesia, treatment of chloroquine-resistant vivax with 
arteminisin-based combination therapy (lumefantrine-arthemether) 
provided satisfactory results. It was suggested that efficacy trials be 
conducted (with and without primaquine). 

Feasibility of DOTS approach in prescribing artemether-lumefantrine 
in the Western Pacific Region was discussed.  

The issue of lack of reliable RDT for vivax was discussed. Sri Lanka 
reported low prevalence of mixed infections (less than 1%). In Sri Lanka, 
relapses of vivax malaria usually occur within 9 to 12 months from the first 
episode of fever.  

The G6PD deficiency status among various populations and its impact 
on treatment of vivax patients with primaquine was not clearly known. 
Attempts should be made to study these areas.  

It was not clear why some countries have more vivax infections than 
falciparum infections. It was said that typical ecological conditions prevail in 
countries which is conducive for vivax infections. However, most primary 
vectors are capable of transmitting both faciparum and vivax malaria.  

 Country presentations: DPR Korea, Republic of 
Korea, India, Indonesia and Sri Lanka 

 DPR Korea presentation 

Malaria resurged in 1998 following three decades of malaria-free status. All 
cases were vivax malaria. There was an epidemic that reached its peak in 
2001 with 300,000 vivax cases. The malaria programme applied yearly 
mass chemotherapy with primaquine prior to the transmission period. Due 
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to shortage of drugs this measure was not used in 2007. The incidence in 
2008 was 23 409 cases and there was a three- fold increase when 
compared with reported cases in 2007. Malaria infections were mainly 
predominant among farmers and in border areas with the Republic of 
Korea. The increase in malaria incidence in 2008 was presumably due to 
limited implementation of vector control activities and interruption of mass 
primaquine prophylaxis. Vivax malaria in DPRK area has a long incubation 
period and sometimes as long as two years. The programme emphasized 
the importance of mass primaquine prophylaxis that was the sole 
intervention during the early stage of epidemics. 

The challenges, faced by the control programme included: 

(1) Non-availability of long-lasting insecticidal nets (LLIN), 
insecticides and antimalarials; 

(2) Lack of IEC materials and fuel for transportation to the field to 
promote the behavioural change of the people; and 

(3) Lack of means and funds required for coordinating activities and 
evaluating as one component of health system strengthening. 

Discussion 

The term “mass chemoprophylaxis” of primaquine for long-incubation-
period vivax that is being deployed by DPR Korea may not be the right 
terminology. The proper terminology should be preventive anti-relapse 
therapy (PART). 

There were several reports in many countries on severe vivax malaria 
cases with renal failure, severe anaemia and even hepatic failure. 

Most of the private practitioners in Sri Lanka use RDT to diagnose 
malaria patients and sometimes they refer these patients to medical 
institutions for further treatment. The National Malaria Control Programme 
gives antimalarial drugs free of charge to private practitioners as an 
incentive for reporting these patients to the programme.  

Case detection of malaria in DPR Korea is mainly through the primary 
health care level and also through house-to-house surveys by sector 
doctors. 
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 Republic of Korea (ROK): Malaria situation and vector 
control programme 

In the past, Korea was a malaria-endemic country. With support from 
WHO and the government’s efforts in the 1960s malaria was eliminated by 
the end of the 1970s.  

In 1993, malaria re-emerged when the first case diagnosed was a 
soldier stationed near the demilitarized zone (DMZ) at the northern border 
with DPR Korea area. Since then, the annual incidence of malaria increased 
and reached a peak of around 4,200 cases in 2000. 

The government’s malaria control programme commenced in 2001. 
The incidence of malaria decreased to 826 cases in 2004 but increased 
again in 2005-2006. It declined by 53 % in 2008, compared to 2007.  

The goals of the national malaria programme are to reduce malaria 
incidence by 20 % compared to the incidence in 2008 and attain 
elimination status by 2015. The programme’s objective are: 1) Organizing 
and operating a task force for malaria control targeted at high-risk areas and 
groups; 2) Introducing selective and effective measures for malaria 
prevention and control; 3) Strengthening the malaria control programme at 
PHCs and communities; 4) Establishing a science-based strategy for the 
malaria control programme; and 5) Promoting collaboration among relevant 
private, governmental and military entities. 

Malaria cases reported in Korea from 2001 to 2008 are as follows: 
Number of civilians among total patients were 1,067 of 2,448 in 2001; 885 
of 1,763 in 2002; 560 of 1,107 in 2003; 424 of 826 in 2004; 769 of 1,324 
in 2005; 1,278 of 2,021 in 2006; 1,283 of 2,192 in 2007 and 566 of 1,023 
in 2008. Malaria cases by occupational groups from 2004 to 2008 are as 
follows: Number of active soldiers, discharged soldiers and civilians patients 
were: 158, 244 and 424 respectively in 2004; 233, 322 and 769 
respectively in 2005; 311, 432 and 1,278 respectively in 2006; 446, 463 
and 1,283 respectively in 2007 and 236, 221 and 556 respectively in 2008. 

Among civilian cases, the highest incidence was among the females in 
the 40-49 age group. Vector density was monitored at 24 collection sites in 
malaria-endemic areas near the DMZ in Korea from 2003 to 2008. 
Plasmodium-infected mosquitoes were monitored in 25 sites in malaria-
endemic areas near the DMZ during 2003-2008. 
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The control programme also applied the geographic information 
system (GIS) to support entomological studies and vector control.  

 India 

India reported a high incidence of malaria (app. 6.5million cases) in 1976. 
Subsequently, the total number of malaria cases and vivax malaria declined 
significantly. In 2008, 1.52 million cases and 935 malaria deaths were 
reported. The control strategy includes: parasite elimination and disease 
management; integrated vector control; and supporting interventions 
(behavioural change communications, etc). The programme maintained the 
annual blood examination rate at 10% and aims to achieve an annual 
parasite incidence (API) of 1.3% or less. The national drug policy was 
revised in 2008 and arteminisin-based combination therapy (ACT) was 
adopted for falciparum cases. In this revised policy, the full chloroquine 
therapeutic dose and 14-days primaquine were adopted. The national 
control programme is now strengthening surveillance, diagnosis and 
treatment by filling up posts of field malaria officers and through training of 
volunteers (ASHAs). It is also scaling up indoor residual spraying and long 
lasting insecticidal net (LLINs) in high endemic states through support of 
GFATM and the World Bank. Progress was made in coverage of ITN/LLIN 
in 2008.  

The control programme currently uses P. falciparum RDT as it is 
primarily focused on diagnosis and treatment of falciparum malaria. 
However, it was recommended that efforts should be made to procure 
bivalent RDT- to detect P. vivax cases at an early stage. There have been 
several reports of severe vivax cases. It was suggested that these cases be 
treated the same way as severe falciparum cases (i.e. with parenteral 
artemisinin derivatives or quinine). The programme has not focused enough 
on vivax control.  

 Indonesia 

Among the country’s population of 220 million 50% are at risk of malaria. 
There are many kinds of malaria vectors. Drug-resistant falciparum and 
vivax is reported widely and is a key issue of malaria control of Indonesia. 
However the country observed declining of cases during 2000-2008. 
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Overall attention of the control programme is on falciparum. Until recently, 
vivax malaria was increasingly recognized as a co-factor of mortality.  

Chloroquine-resistant vivax is prevalent in the eastern part of the 
country (i.e. Papua and Mimika) where adequate clinical and 
parasitological response (ACPR) was 79% in 2004.  

Combined RDT was used to detect both P. falciparum and P. vivax. 
ACT is being used for both species especially in vivax-resistant areas. The 
issue of drug resistance of both species complicated the national treatment 
policy. The combination of amodiaquine and artesunate is used for both 
falciparum and vivax. While single-dose primaquine is given to falciparum 
cases, a 14-day primaquine course is given to vivax cases. 
Dihydroartemisinin – piperaquine is recommended for treatment of vivax in 
Papua because of the high level of vivax resistance.  

The burden of malaria is high and the burden of vivax malaria is 
neglected. Indonesia wants to prioritize vivax malaria and develop a 
strategy and plan for its containment.  

 Sri Lanka 

During 1988-1998 malaria incidence was high with some fluctuations 
(120,000 -300,000 cases annually). In 2002, there was a major decline in 
malaria incidence with only 36563 cases country-wide. Since then, malaria 
incidence continued to decline with only 197 cases reported in 2007. In 
2008, due to focal outbreaks, malaria incidence increased to 623 cases. 
Falciparum incidence was very low, i.e. 7 and 46 cases in 2007 and 2008 
respectively. The country revised the national drug policy in 2008 to adopt 
ACT for treatment of falciparum. The surveillance report does not include 
cases detected by the private sector.  

In 2008 the national malaria control programme launched the 
antimalaria campaign with the aim of eliminating falciparum malaria by 
2012. All falciparum cases are mandatory for hospitalization. In 2009 the 
National Malaria Control Programme started to collect malaria data from 
the private sector.  

Issues of compliance of 14-days primaquine administration, enhanced 
surveillance, case notification and prevention of malaria among travelers 
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were raised. As the country is moving towards malaria elimination and 
incidence of malaria is very low there is a concern of sustained political 
commitment and attention on malaria support.  

Discussion 

Trends of malaria in the Republic of Korea and DPR Korea seem to be 
different during 2007-2008. While DPR Korea reported an increasing trend, 
the Republic of Korea reported a decreasing trend.  

Operational issues of registration of LLIN and ACT in India were 
discussed. Artemether-lumefantrine has been registered in India but it was 
used only by the private sector. Countries reported an urgent need to 
expand the coverage of vector control and strengthen insecticide resistance 
monitoring as this activity was not sustained in many countries due to 
shortage of entomologists.  

 Critical issues in relapse and anti-relapse therapy 

Dr Baird presented current knowledge on vivax and antirelapse therapy. It 
was estimated that 2.6 billion people are at risk of vivax malaria globally. 
Vivax malaria presents in Asia, east Africa, South and Central Americas.  

Vivax resistance to chloroquine is confirmed in South-East Asia, Korea, 
South Asia and South America. High level resistance (<50% susceptibility) 
was reported in the eastern part of Indonesia (Papua). Most temperate 
strains of P. vivax do not relapse but relapse may occur once during 6 to 12-
month post-primary infection. This is different from tropical strains in which 
relapses are frequent and take place within a month after the first episode 
followed by three or more relapses (JK Baird et al., 2003). He reported that 
relapses were more prevalent than the infections caused by mosquito bites, 
i.e. hypnozoites cause eight times more vivax cases than that caused by 
sporozoites. Regarding anti-relapse therapy, primaquine has been the only 
drug used since 1950 following field tests in Republic of Korea. WHO 
recommended a standard therapy of 15 mg primaquine daily for 14 days. 
In G6PD deficient patient, 45 mg primaquine should be prescribed weekly 
for eight weeks. Primaquine 15 mg daily for five days is prescribed based 
on poor evidence made. There were several studies that were non-
randomized control trials conducted in the 1970s. A recommendation of 
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five days primaquine was made due to misinterpretation of this poorly-
designed study.  

Critical issues with primaquine were discussed as follows:  

7.1 Compliance of 14 days of primaquine is an operational problem 
in all countries.  

7.2 Toxicity of primaquine is only limited to G6PD deficiency. 
However, it is generally mild and transient and rarely occurs 
when primaquine is taken with food.  

7.3 It was observed that the total dosage of primaquine was 
important. A total of 400 mg primaquine is equally effective 
when administered daily over 7 or 14 days, or once weekly over 
eight weeks. To improve compliance of 14 days of primaquine a 
shorter duration should be considered, e.g. 60mg primaquine 
twice daily for three days. This requires a carefully designed 
randomized control study.  

7.4 Companion blood schizontocidal drug. Data from the 1950s 
suggested that primaquine required a companion blood 
schizontocidal drug to effectively kill hypnozoites (Alving et al., 
1955). Therefore, it is doubtful whether mass administration of 
primaquine alone is efficacious.  

7.5 There is a need to measure the efficacy of primaquine. A well 
design study (randomized control trial) of primaquine perhaps in 
combination with another highly efficacious blood 
schizontocidal drug should be conducted to determine 
primaquine efficacy and its proper dosage and duration of 
administration.  

Dr Baird summarized that vivax malaria is a larger and more serious 
threat to human health than appreciated. Relapses are important as they 
are a major cause of vivax morbidity and transmission opportunities. 
Primaquine is the only available drug for anti-relapse therapy. There are 
several unanswered questions pertaining to administration of primaquine 
for anti-relapse treatment of vivax malaria. This required a well-designed 
study to prevent misinterpretation of results.  
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Discussion 

Tafenaquine is a good tissue schizontocidal drug but its half-life is too long 
and this is rather dangerous for G6PD-deficient patients unless a 
prescreening test for G6PD deficiency is conducted.  

Many countries in the South-East Asia and Western Pacific Regions do 
not apply primaquine for fear of its toxicity. However its side effects are not 
common.  

There was a discussion on the controversial mass administration of 
primaquine alone prior to transmission as a sole malaria control 
intervention in DPR Korea and with good results on reduction of incidence. 
As there is no publication on this intervention, it was suggested that this be 
documented.  

 Research on drugs and vaccines by the National 
Institute of Malaria Research (NIMR), India 

NIMR has conducted wide-scale research and training on malaria. Its 
primary focus was on monitoring of drug efficacy and drug trials. 
Longitudinal studies on therapeutic efficacy of various drugs conducted by 
NIMR were used as evidence for development of the National Drug Policy. 
NIMR monitored efficacy of the combination of artesunate and 
sulfadoxine/pyrimethamine which was selected as ACT for first-line 
treatment of falciparum malaria in India. The results showed that efficacy of 
this ACT was higher than 95%. Artemether/lumefantrine was tested in 
Assam and Orissa States and high efficacy was reported. Other 
combinations e.g. artesunate plus mefloquine and dihydroartemisinin and 
piperaquine were also tested. New drugs/combinations were studies, e.g. 
OZ 277 (arterolane) under development. A combination of arterolane and 
piperaquine is in phase II randomized open label multicentre trials, etc.  

Severe vivax malaria in India was reported recently. All cases were 
proven to be pure vivax infection using PCR technique. There were several 
deaths due to severe vivax malaria. A fixed-dose, artemisinin-based 
combination therapy (ACT) for vivax malaria, i.e. pyronaridine-artesunate 
was studied. It was found that Paramax® was significantly faster in clearing 
the parasite and fever than chloroquine while the safety profile of both 
drugs are similar.  
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Besides drug trials, NIMR conducted several studies on the prescribing 
and consumption pattern of artemisinin monotherapy, disease burden 
study, etc.  

NIMR contributed to malaria vaccine development. It conducted 
phase II evaluation of candidate malaria vaccines (ICGEB, MSP1+EBA) in 
Sundargah District of Orissa state. 

Discussion 

In the past there might have been severe cases of vivax malaria but these 
were misdiagnosed as falciparum malaria. New technology can now help 
prove that severe clinical cases are purely due to vivax malaria.  

 Mass chemoprophylaxis in DPR Korea 

DPR Korea applied mass chemoprophylaxis with primaquine among 
population at risk combat malaria epidemics in its southern provinces. Mass 
drug administration (MDA) has been conducted annually since 2002 
covering a target population between 300 000 - 400 000. In 2007 the 
malaria programme conducted the largest MDA operation covering a five 
million of target population. The rates of side effects of primaquine among 
the target population varied from 0.9 to 4.1% with the average of 1.7%. 
The most common side effects reported included headache, stomach ache, 
dizziness, loss of appetite and abnormal urine. In 2002, of the total 13 365 
persons (4.1%) who developed side effects 269 (0.1%) reported having 
abnormal urine post-primaquine intake.  

Despite MDA in 2007, the number of total reported cases in 2008 
were 23 409 (16 989 blood confirmed and 6420 clinically suspected) 
which was three times of the 7436 cases (4 795 blood confirmed and 2 641 
clinically suspected) reported in 2007. It was claimed that the increased 
incidence was due to limited vector control activities and discontinuance of 
primaquine in 2008. Majority of cases were adult male of 15 years or over. 
The most common occupation of those affected was farmers.  

The control interventions in 2008 included diagnosis and treatment at 
the primary health care level, distribution of insecticide-treated nets and 
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treatment of nets with permethrin. Indoor residual spraying was conducted 
on a small scale due to lack of insecticides. DPR Korea received malaria 
supplies and funds from the Republic of Korea through WHO in 2008.  

The national programme proposed to conduct MDA with primaquine 
targeting high risk population for at least 2-3 more years, starting in 2009. It 
was proposed to mobilize sufficient insecticides, insecticide-treated nets, 
and funds for vector control activities. The control programme planned for 
MDA again in 2009 and requested WHO to expedite the process of fund 
transferring and shipment of drugs and other supplies. 

Discussion 

The timing of mass primaquine for anti-relapse therapy was discussed. It 
was suggested that mass primaquine administration be given once a year 
prior to the transmission season.  

Malaria transmission took place in rice fields. Farmers should be 
protected by indoor residual spraying and long-lasting insecticidal nets.  

Data on mass primaquine administration in DPR Korea should be 
published.  

 Epidemic preparedness in Sri Lanka 

Sri Lanka reported some 1.5 million malaria cases annually during 1968-
1970. The country experienced several malaria epidemics during the past 
century. It faced a massive malaria epidemic during 1934-1935 in the 
western areas that resulted in 1.5 million cases and claimed 82,000 loves. 
Again, in mid-1968, there was a massive, country-wide malaria epidemic 
that caused 440 644 cases and 44 deaths. Currently, there is no epidemic 
but only focal outbreaks. A criterion to determine an epidemic was 
established. It was recognized that early recognition, local verification of 
diagnosis and notification were important mechanisms and needed to be 
established. For early recognition of malaria, not only health-related data is 
collected and analyzed but data from other agencies (agricultural, 
meteorological data) are also analyzed. Staff at different levels were trained 
to conduct rapid investigation to determine the cause, effect, duration and 
potential magnitude of epidemics. An evidence-based choice of control 
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options includes: rapid diagnosis either by microscopy or RDT and prompt 
treatment with sensitive antimalarials; indoor residual spraying (IRS); long 
lasting insecticidal net (LLIN); and screening of people. 

 Vector-transmitting malaria in Asia  

Anophelene fauna in Asia is very rich with about 250 species registered in 
the South-East Asia Region. Of these about 30 species transmit malaria. 
Many important vectors are species complexes, contributing complexity to 
vector control with each taxa having a number of sibling species. Sibling 
species belonging to the same complex are different in biological characters 
which relevant for control. The following vector species namely, An. 
culicifacies, An. dirus, An. fluviatilis, An. minimus, An. maculatus, An. 
sundaicus, An. stephensi and An. sinensis highlight the heterogeneity in their 
biological characters like exophily, exophagy and peak biting periods which 
are important factors in the selecting of vector control strategies. 

 Integrated vector management (IVM) 

IVM is the most recent approach to vector control to interrupt transmission 
of vector-borne diseases (WHO 2004, 2007). The concept of IVM was 
presented. The key elements of the IVM strategy include: evidence-based 
decision making; integrated approach; advocacy, social mobilization and 
legislation; collaboration within and with other sectors; and capacity 
building. 

The integrated pest vector management (IPVM) strategy was used in 
Sri Lanka in 2003. It was an integration of vector management with farmers 
education in agriculture. Farmers could identify major mosquito genera 
because of training in Farmers Field Schools (FFS), and could make sound 
decisions on the management of vectors, pests and crops.  

A workshop on IVM was organized by WHO SEARO in 2006 at the 
Vector Control Research Centre (Puducherry & Tiruchunapally) India.  

The IVM implementation process included: 

 Selection of priority diseases for integrated action 

 Stratification of risk areas 
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 Making decisions on intervention methods 

 Intersectoral collaboration and participation 

 Community mobilization 

 Advocacy and social mobilization. 

 Group work 

 Group A: Operational issues on primaquine administration 
in controlling vivax malaria 

Objectives of group work 

(1) To review mass chemoprophylaxis of primaquine implementation in 
East Asia. 

(2) To suggest further steps required including operational research. 

The group reviewed the timing and effectiveness of mass 
administration of primaquine in DPR Korea. DPR Korea delegates reported 
that during the early stage of malaria epidemics at the southern border of 
the country, mass chemoprophylaxis (renamed preventive antirelapse 
therapy – PART) was the only intervention. It was found that following this 
intervention malaria incidence decreased down. Indoor residual spraying 
was re-introduced and surveillance and case detection strengthened. The 
delegates reported that due to delay in procurement of DDT by WHO in 
2007 no indoor residual spraying was carried out. As DDT procurement 
was not possible the malaria control programme decided to switch to 
deltamethrin. However, it was expected that deltamethrin will not reach 
the country before the transmission season (April-May) this year. The 
programme conducted mass administration of primaquine several times 
and the last round was in 2007, covering 5 million population at risk of 
malaria. The programme decided to apply another round of mass 
primaquine in 2008. There was discussion on whether it is worth applying 
mass primaquine when transmission had started or even after the 
transmission season. It was suggested that a weekly dose of primaquine 45 
mg should be given for at least eight weeks during or even after the 
transmission season. A well-designed, randomized control trial should also 
be conducted to assess the effectiveness of primaquine in this 
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epidemiological setting. In future, medical supplies for malaria control in 
DPR Korea should be made available in time in order to prevent 
deterioration of the malaria situation. It was suggested that an annual 
meeting be organized by WHO to review the annual proposal submitted by 
DPR Korea in November or December in order to allow sufficient time for 
transfer of funds and procurement of supplies before the malaria season.  

 Group B: Networking of institutes for P. vivax control 

Objectives of group work 

(1) To identify mechanism of networking 

(2) To identify technical areas of collaboration 

Institutes identified: South-East Asia Region 

India: National Institute of Communicable Disease (NICD), National 
Institute of Malaria Research (NIMR) and National Vector-borne Disease 
Control Programme (NVBDCP). 

Indonesia: National Malaria Control Programme (NMCP), National 
Institute of Health Research and Development (NIHRD), University of 
Indonesia Parasitology Department, Eijkman Institute. 

Thailand: Bureau of Vector Borne Disease (BVBD), Faculty of Tropical 
Medicine. 

Sri Lanka: National Malaria Control Programme (NMCP). 

Bhutan: Vector Borne Disease Control (VBDC). 

Nepal: National Malaria Control Programme (NMCP). 

Timor-Leste: National Malaria Control Programme (NMCP). 

Western Pacific Region: To be identified. 
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Mechanism 

(1) Annual network meeting with the first meeting by the end of this year. 

(2) Coordinator: Dr. Krongthong Thimasarn (WHO/SEARO) and 
Secretary: Dr. Gawrie Galappaththy 

Experts 

Dr Kamini Mendis; Dr Kevin Baird; Dr SK Ghosh; Dr Subbarao; Dr Kochar; 
Dr GS Sonal, Dr Gawrie Galapphatthy, Dr Desak Made Wismarini, Prof AP 
Dash, Dr F. Laihad and Dr Shiva Murugasampillay.  

 Objectives of the Network 

(1) Generation of scientific information on vivax and reporting of 
programme for sharing of data and experience. 

(2) Resource mobilization and capacity building 

(3) Development of regional strategy for management and control of 
P.vivax. 

(4) Advocacy for different levels. 

 Technical areas 

(1) Biology of P. vivax  

(2) Relapse pattern 

(3) Radical treatment and drugs 

(4) Diagnostic tests for P. vivax and screening test for G6PD deficiency 

(5) Vector management 

(6) Vivax epidemic 

(7) Vaccine development 
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 Expected outcome of the network 

Effective management and control of vivax at country level with ultimately 
the development of a vivax containment strategy. 

 Recommendations 

After the presentation of group work and discussions the following 
recommendations were made: 

 Administration of primaquine for anti relapse therapy of 
vivax malaria 

(1) It was recommended that “mass chemoprophylaxis” be termed 
“preventive anti -relapse therapy (PART)”. 

(2) Due to delay in procurement of primaquine (PQ) for mass PQ PART 
in DPR Korea the PART campaign could not be implemented prior to 
the transmission. It was suggested to implement it during the 
transmission season.  

(3) Instead of a daily dose, a weekly dose of PQ 45mg should be given for 
at least eight weeks or throughout the malaria transmission season. 

(4) It was suggested that if PQ is not made available before the end of the 
transmission season, considering that other preventive methods are 
very limited, mass PQ post-transmission may be exceptionally 
accepted. 

(5) The programme should try to assess the effectiveness of the mass PQ 
for PART on a small scale through a randomized control trial with a 
properly designed protocol. The implementation of mass PQ should 
be incorporated with LLIN and BCC.  

(6) Existing reports and information related to mass PQ implemented in 
DPRK since 2002 (by WHO) should be compiled and critically 
reviewed by experts. The results should also be published. 

(7) To avoid future delays in procurement of malaria supplies including 
PQ it was suggested that a meeting should be organized to review the 
annual proposal submitted by DPR Korea to WHO in November-
December 2009. 
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 Networking of institutes for P. vivax control 

(1) WHO should conduct an annual review meeting on P. vivax with 
scientists in the Western Pacific Region and South-East Asia Regions, 
experts and programme managers facilitated by WHO by the end of 
2009 with the primary objectives of exchanging information and 
establishing a vivax network. 

(2) WHO should take the lead in establishing or strengthening the existing 
P.vivax network or vivax-related networks such as the Asia – Pacific 
Malaria Elimination Network (APMEN). The Asia vivax network should 
aim for: resource mobilization; capacity building; information 
exchange; generation of scientific information on vivax malaria; and 
development of a regional strategy for management and control of P. 
vivax. 

(3) The priority technical areas should include: vivax biology; relapse 
pattern; radical treatment and drugs; rapid test for P vivax; rapid 
screening test for G6PD deficiency; vector management; vivax 
epidemic; and vaccine for vivax. 

(4) The network’s expected outcomes include: effective management and 
control of vivax malaria at country level and, ultimately, the 
development of a containment strategy for vivax malaria.  
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Annex 2 

Programme 

23 April 2009 

08:30 Registration 

09:00-09:30 Opening ceremony  

– report by Dr Krongthong Thimasarn Regional Adviser Malaria SEARO 

– opening remark by Dr Rajesh Bathia Acting Director CDS 

– opening remark by Dr Tran Cong Dai WPRO 

– Self introduction of participants 

– Nomination of chairman 

– administrative announcement 

(Venue: Conference room) 

9.30-9.40 – Group photograph 

9:40 – 10:00 Tea/coffee break 

10:00-10:50 Regional Situation: ( Venue: Thai Room) 

 
1. Overview of vivax malaria situation and control in  

Western Pacific Region 
Dr Tran Cong Dai 

 
2. Overview of vivax malaria situation and control in  

South East Asia Region 
Dr Krongthong Thimasarn 

 Discussion 

10:50-12:10 Country Presentations: key issues and challenges in  
controlling vivax malaria 

 3. DPR Korea – Dr Kim Yun Chol 

 4. Republic of Korea – Dr Heung-Ku IM 

 5. India – Dr GPS Dhillon 

 6. Indonesia - Dr Desak Made Wismarini 

12:10-13:30 Lunch break 
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13.30-14.10 Country Presentations (cont) 

 7. Sri Lanka -Dr G.N.L.Galappaththy 

 Discussion 

 Technical sessions 

14.10-15.10 8. Critical Issues in Relapse and Anti-Relapse Therapy 
Dr Kevin Baird 

Discussion 

15:10-15:30 Tea/coffee break 

15.20-16.30 9. Research on drugs and vaccines by National Institute of Malaria Research 
(NIMR) of India  
Dr Neena Valecha 

24 April 2009 

08:30-10:00 Technical sessions (cont) 

 10. Mass chemoprophylaxis in DPR Korea  
Dr Kim Yun Chol 

 11. Epidemic preparedness in Sri Lanka  
Dr GNL Galappaththy 

 12. Vectors transmitting malaria in Asia and integrated vector management 
(IVM) 
Dr Sarala K Subbarao  

10.00-10.45 Small group discussion  

A. Operational issues on Primaquine  

B. Networking of institutes  

10:45-11.00 Tea/coffee break 

11.00-12:30 Small group discussion (cont) 

12:30-13:30 Lunch break 

13.30:14.30 Presentation of working group results in plenary session 

14.30-15.00 Conclusion & recommendations 

Closure 

15.00-16.00 Observation of the second World Malaria Day  

(at the Conference Hall & Lobby) 

15.30-16.30 Tea/coffee break 
 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Malaria caused by Plasmodium vivax is prevalent in several countries in 
Asia. Though the principle in prevention and control of the disease is 
similar to that of the Plasmodium falciparum there are several issues that 
are totally different and unique for this parasite especially the treatment 
and chemoprophylaxis. The meeting was organized to discuss 
achievements and problems in controlling vivax malaria in some selected 
countries in the Western Pacific and South-East Asia Regions. The 
meeting identified knowledge gaps especially in the use of primaquine 
as anti-relapse therapy and other operational issues. 
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