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The problem of malaria

History of the malaria problem
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Vietnam is located between parallels N8o35’ and N23o24’, and E102o and E109o longitude, in the tropical and sub-tropical zones. Vietnam covers an area of 329,000 Km2, 75% of which is forests and mountains. In 2002, the population was 82 million, including 54 ethnic minorities (approximately 12 million), most of whom live in malarious areas. The malaria endemic areas includes the Northern mountainous region, along the border, Central and Western Highland part, South east and South west coastal regions.
Malaria in Vietnam is closely related to the environment and to human behavior. The hot and wet climate is favorable for the quasi annual transmission of malaria. Natural calamities are numerous (floods, droughts, typhoons, etc) causing great damage to property as well as human losses. These, in turn, influence living conditions and pave the way for malaria epidemics. 

The Vietnam National Malaria Eradication Program was launched in Vietnam in 1958 and was expanded to the whole reunited country in 1976. From 1991 to present, the malaria control has become a part of the National Health Program, and  has been invested by the Government and authorities at various level.

It has received appropriate technical measures, good inter-sector cooperation and socialization in malaria control, the collaboration and supports of some countries and international organizations…

 It has a specialized system from central down to local levels with the functions of researching, making plan for malaria control submitted to the Government for approval, and organization for implementation in the whole countries. This system is integrated into the general health system and decentralized in the localities

Being a Project of the National Health Program, it has been funded by the Government (about 5 millions USD per year) and managed by the Ministry of Health, it has cooperated closely with related sectors and community organizations from central to the locality. 

 In the early years of the Program, malaria morbidity was reduced by more than 20 times in the northern region and four times in the southern region of the country. However, from the end of the 1975 onward, there was a resurgence in the number of cases due to several factors (lack of resources, major post-war population movements, a weakness in the health services network, drug resistant parasites, insecticide resistant vectors…).

This negative trend, which had started much earlier in the south due to the war, peaked in 1991. That year, there were over a million cases of malaria, resulting in almost five thousand deaths. A large proportion of the outbreaks occurred in the center of the country. 

Moreover, in the same year, chloroquine, quinine and fansidar® resistance of P. falciparum was found in southern provinces, and some northern provinces as well. P.falciparum is now mostly found in mountainous areas and currently accounts for about 74% of all cases nationwide.

From 1991, the country completely changed its strategy from a malaria eradication approach, which involved mass drug treatment and DDT spraying, to a malaria control approach, allocating significantly more funds, distributing drugs and bed nets, and carrying out intensive twice-yearly residual insecticide spraying. In addition, intensive health education was implemented. Over the following years, the Program succeeded in reducing malaria disease.

Epidemiology

Malaria situation 1991 – 2000 and 2003

	                                       Indicators
	                 2003
	                 2000
	Reduction (2000- 03) by %
	                 1991
	Reduction (2000- 91) by %

	No. of malaria clinical cases
	164,706
	29,3016
	43,79
	1,091,251
	73.15

	Morbidity/1.000 population
	2.04
	3.84
	46.88
	16.75
	77.0

	No. of positive cases
	38,790
	47,316
	18.02
	187,994
	60.46

	Slide positive rate (SPR)
	1.42
	2.77
	48.74
	7.55
	63.31

	No. of severe malaria cases
	423
	1,161
	63.57
	31,741
	96.34

	P. falciparum (%)
	75.9
	77.5
	
	83.6
	

	Severe / total malaria cases
	0.26
	0.39
	33.33
	2.90
	86.55

	No. of deaths
	50
	148
	66.22
	4,646
	96.81

	Mortality /100.000 population
	0.06
	0.19
	67.58
	713
	97.33

	No. of Malaria outbreak
	2
	2
	
	144
	98.60


· Malaria situation in Vietnam has now greatly improved, the data in 2003 as compared to 2000: Malaria mortality/100.000 population was reduced by 68 % . Malaria morbidity/1000 population was reduced by 47 %. There was only 2 small outbreaks in 2003 involving 48 cases and 1 deaths.
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Figure 2. Malaria morbidity rate/ 1000 pop of Vietnam  (2000 - 2003)
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Figur3 . Malaria mortality rate/ 100,000 pop (2000-2003)
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Figure 4. API/1000 population (2000-2003)
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Figure 5. Malaria cases and death (2000-2003)
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Malaria vectors distribution 

The principal vectors:

· Mountainous regions: An.minimus

· Mountainous regions from the Central to the South: An.minimus + An.dirus

· Southern Coastal region: An.sundaicus

The secondary vectors:

· Mountainous regions: An.aconitus; An.jeyporiensis; An.maculatus

· Coastal Plain region: An.subpictus; An.indefinitus; An.sinensis; An.vagus
Malaria parasite species and resistance to the available anti-malaria drugs
In general, P.falciparum parasites prevail (70-80%) over P.vivax. In the plains and in coastal areas, Pvivax prevail (50-60%)  over P.falciparum. 
Malaria parasite resistance data
Drug resistant P.falciparum in Vietnam from 1986-1990 
	Drugs
	In vivo (RII+RIII)                     (%)
	In vitro (micro-test)             (%)

	  Chloroquine (CHL)
	78.2
	84.6

	  Amodiaquine
	23.6
	25.0

	  Fansidar (FAN)
	73.6
	

	  Quinine (QUI)
	
	4.2

	  Mefloquine (MEF)
	3.4
	1.1


Drug resistant has decreased by periods (in vivo test)

	Drugs
	1986-1990
	1991-1995
	1997-2000

	
	n
	R(II+III)  %
	n
	R(II+III)  %
	n
	R(II+III)  %

	CHL
	193
	78.2
	394
	52.8
	53
	11.3

	FAN
	72
	73.6
	408
	37.3
	135
	24.4


 
The in vivo tests of some other anti-malarial drugs in the previous high drug resistant area showed that at present (1997-1999) the drugs still have high effect:

    + MEF (n=55) sensitivity: 96.4%, resistance: 3.6% (in 1986-1990 it was 3.4%)

    + ART+ MEF (n=71) sensitivity: 100%

    + ART (n=90) sensitivity: 100%  (recrudescence and re-infection :  35.5%)

    + AS (n=45) sensitivity 100%  (recrudescence and  re-infection:  26.6%).

Drug resistant degree (in vitro micro-test) in 1999

	Drugs
	Isolates(n)
	Resistance
	EC50

((mol/ l)
	EC99

((mol/ l)

	CHL
	30
	5/ 30
	0.04
	0.36

	SDX/ PYR
	25
	8/25
	0.04
	1.80

	Quinine
	31
	0/ 31
	0.27
	1.81

	MEF
	35
	1/ 35
	0.80
	0.41

	ART
	34
	
	0.03
	0.94


Dynamic of P.falciparum resistant to   anti-malaria drug in Vietnam 1960-2000


Trends and current challenge of malaria

Drug resistance: Challenges and solutions 

Challenges 

· Artesunate gives high recrudescence  (due to abuse of drug, insufficient dose, and high tolerance of parasites).  

· Mefloquine is expensive and has side effects, it is difficult for combination treatment in large scale.

· Movement of people has spread drug resistant P.falciparum malaria to other localities

· Lack of Knowledge on diagnosis and treatment of health workers at district, communal and village levels in the remote areas.     

Solutions  

· Use of Artemisinine Combination Therapy (ACT) for malaria.

· Produce and use of the combination of drugs CV8 (Dihydro-Artemisinine (DHA), Piperaquine, Trimethoprim, Primaquine).  CV8 has short course of treatment (3 days),  high effectiveness, and slight side effect, and cheap price.

· Management of the migrant people in the place where they come from and to,

· Detection, treatment and management of cases when they return home,

· Use of anti-resistant drugs for treatment.

· Supervision, evaluation and upgrade the training (at spot, and practice).

· Develop microscopic points. Research and application of the quick tests for diagnosis of P.falciparum.

Treat ment guidelines for malaria
List of anti-malarial essential Drugs & use at various levels
	Name of drug
	Central & prov. levels
	District level
	Commune level
	Village level

	  Chloroquin (tablet)
	+
	+
	+
	+

	  Artesunate (tablet)
	+
	+
	+
	+

	  Artesunate (supp.)
	+
	+
	+
	+

	  Artesunate (inject.)
	+
	+
	+
	

	  Primaquine (tablet)
	+
	+
	+
	

	  Quinin (tablet)
	+
	+
	+
	

	  Quinine (inject.)
	+
	+
	+
	

	  CV-8 (tablet)
	+
	+
	+
	

	  Mefloquine (tablet)
	+
	+
	
	


Selection of drugs for treatment

	Patient group
	Suspected case
	P.vivax
	P. vivax
	Mixed infection

	< 3 age
	AS or CHL
	AS
	CHL
	AS

	> 3 age
	AS or CHL
	AS + PRI or CV8
	CHL + PRI
	AS + PRI

	Pregnancy < 3 months
	AS or CHL
	QUI
	CHL
	QUI

	Pregnancy < 3 months
	AS or CHL
	AS
	CHL
	AS


Drugs for prophylaxis

	Name                             of drugs
	Central & prov. levels
	District             level
	Commune level
	Village            level

	Chloroquin (table)
	+
	+
	+
	+

	Mefloquine (table)
	+
	+
	
	


Malaria Treatment  and Drug Policy 

Diagnosis and treatment of malaria at all levels is based on:

· Microscopic method

· Clinical site symptoms

· Rapid Diagnosis Test (RDT)

Strategies:

Early detection diagnosis,  prompt and correct  treatment at all levels, especially at communal level  (70- 80% of total treatments)
The Policy

1. Strengthening the village & communal health service, the district mobile team & management of the private health sectors.

2. Issuing the treatment guidelines suitable with each region and each level.

3. Expansion microscopic points at communal level and developing the use of quick test.

4. Improving the quality of diagnosis and treatment, especially  treatment of severe malaria in the hospitals.    

5. Monitoring the efficacy of the anti-malarial drugs, researching new drugs, updating the policy and managing drugs.

6. Producing Artemisinine & its derivatives (high efficacy on drug resistant  P.falciparum) in large scale.

7. Providing free of charge and sufficient anti-malarial drugs.

8. Management of drug quality and quality control of and distribution

9. Promotion to use anti-malarial drugs combination for treatment.

10. Training for health workers on the application of treatment guidelines and provision of anti resistant malarial drugs suitable with the indication of each region.

11. Strengthening of supervision, evaluation and re-training for health staff on use of anti-malarial drugs at all levels (hospital,  commune and village)

Private sectors and Management
· Private health sector develops intensively but low quality of diagnosis and treatment, late referral of patients to hospital that is causing high mortality.

· 70-100% of the private pharmacy shops and clinics sell drugs and give malaria treatment.

· In some localities, ( 40% of patients buy anti-malarial or come to the private clinics.

· Most of deaths due to self treatment or got treatment at  the private clinics and came to hospital too late, and died within 24 hours after admission (more than 60%)

The State law and Ministry of Health issued the regulation for private sector. The private practitioners sign a commitment:

·  Been trained on diagnosis and treatment of malaria and got certificate.

·  Must follow the guideline issued by MoH.

·  Do not keep severe patients for treatment (just give first aid and refer the patients to the hospital).

·  Facilitate examination by microscope/ quick test.

·  Ensure the source, quality & expiry of drugs.  Do not sell drugs provided by NMCP.

·  Report of cases to the local health service.

Strategies for Vector Control

· Effectiveness in terms of technical & economical aspects.

· Community involvement/ partnership.

· Combine with chemotherapy treatment.

· Expanding the application of insecticide treated bed nets (based on malaria zone stratification, protect 9-10 millions population/year)

· Indication of residual spraying where necessary (based on malaria zone stratification, protect  2-3 millions population/year).

· Additional application of other environmental measures for mosquito control

· The main vector control measures are sleeping inside the bednets and insecticide treated bednet. (the communities buy the bednets themselves, the Government supplies insecticides free of charge).

· In remote and border areas, bed net are subsidized for poor people (( 10.000 nets/year).

Vector Control Measures

· Insecticide treated bed  nets (ITNs).

· Indoor Residual Spraying (IRS) with insecticides.

· Environmental Management & Modification.

· Seeding of stream

· Stream clearing

· Personal protection.

· Chemo-prophylaxis

· Mosquito repellant

· Insecticide treated others

Basic on insecticide selection

· Selection of insecticide based on evaluation done on the products in different part of the country according to vectors distribution & impact on disease and community acceptance.

· Insecticide had been specification & considered by WHO.

· Insecticide had been registered in Vietnam for using in public health.

· Residual effectiveness enough for operation one round per year.

· Safety and Cost effectinesses.
Current Insecticides used

· Lambdacyhalothrin
- ICON 10 WP for spraying (32mg/m2, effect in    9-11months)

- ICON 2,5 CS for bednet impregnation (20mg/m2,  effect in 7-11months)

· Alphacypermethrin:

   - Fendona 10 CS for both spraying  (30mg/m2,  effect in 9-10 months) & bednet impregnation (25mg/m2, effect in 6-10months).

· Permethrin 50EC (before 2001) for bednet impregnation (2mg/m2, effect in  5-7 months)

Malaria  zones and intervention

	Area
	Endemicity
	Intervention strategy

	No malaria transmission
	No indigenous case
	Management of cases and migration. Provide drugs & treated bednet (for people going to malaria area)

	Free from malaria
	No indi. case in 5 years.
	Management of cases and migration. Provide drugs & treated bednet

	Moderate endemic
	5-10/1000/ year.
	Management of cases. Treated bednet. Surveillance.  Strengthening of health service.  Management of migration

	Low endemic
	<5/1000/            year.
	Case Management. Treated bedned. Residual Spraying where people not use bednet. Surveillance.

	Highly endemic.
	> 10 /1000/ year
	Case Management, use high effective drug. Treated bedned. Spray in hot spots.Surveillance. Good health service.
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Vector control in areas where urgent malaria control measures are required

· Urgent measures are required in an area where main vector density is high, at risk of outbreak (increase of cases, serious movement of population, new settlement or in outbreak area).

·  Distribution of bednets to local people when they do not have enough bednets. Mass bednet impregnation & mobilizing to use bednets.

·  These urgent measures can be implemented in one or two years depending on practical situation.     

· Area with high density of main vector relating to increased mortality, morbidity, parasite rate > 10/ 1000, parasites resistant to Chloroquin; SR2 (FAN.)

·  Residual spraying in groups having: High number of death, Increased trend of malaria, No habit of using bednets.

·  Bed-net impregnation, including impregnation of bed-nets for people going to and sleeping overnight in the forest.

Vector control in areas where malaria control measures are required to roll back malaria

· Area with high density of main vector relating to increased mortality, morbidity, parasite rate > 10/ 1000, parasites resistant to Chloroquin; SR2 (FAN.)

· Residual spraying in groups having: High number of death, Increased trend of malaria, No habit of using bednets.

· Bed-net impregnation, including impregnation of bed-nets for people going to and sleeping overnight in the forest.

Vector control in areas where development and maintenance of sustainable malaria control is going on.
· Area with secondary malaria vectors, malaria parasite rate > 10/1000.

· Residual Spraying is implemented in urgent focus, and in area where roll back malaria is needed.

· Bednet impregnation in two consecutive years at a year interval.

· Larval control measure should be applied for An.sundaicus
Surveillance on Malaria vector

· Insecticide resistance monitoring - through collaborating with Provincial Malaria Control Center.

· Quality assessment of vector control operation- evaluate the quality of vector control measures implemented

· Main vector densities in selected areas by collecting methods of resting mosquito in house, CDC light trap, human landing collection in/out door.

Socialization in vector control

· Community volunteers in bed net treatment and house spraying.

· Community participation in environmental management.

· Involvement of mass associations in health education on bed net treatment.

Problems and challenges in vector control
· The malaria endemic areas are large with more than one half of the population living in the areas (42/80 millions)

· Have long common border-lines with Laos, Cambodia and China 

· Insecticides is imported while the budget resources is limited and unstable

· Difficulty in accessibility due to the terrain and transportation in malaria areas.

· Big movement of population and illegal migration to the malaria areas

· Poor behaviours/ habit /cultural beliefs and practices related to the malaria prevention (sleep outside in the forest, rice field, bed net use..) 

· Big change of environment due to economic development (urbanization, construction of the new economic zones, deforest /reforestation…).

· Poor living conditions of the population in malaria areas (low income; temporary house construction) & inadequate means to obtain the technologies for spraying and personal protection against malaria.

· Less acceptance and willingness of the ethnic people in remote areas to the vector control measures.

· Lack of community involvement/ partnership in malaria vector control

· Some technical problems like: Change of vector ecology (exophilic, high tolerance to insecticides in some areas).

· High cost of vectors control by insecticides

Training needs for Malaria Health Staff  

and Malaria managers

1. Planning (design a logical frame work), implementation, monitoring and evaluation of malaria control activities.

2. Health Information System (HIS) and surveillance (Indicators; GIS…).

3. Malaria Diagnostic & Treatment Guideline (new issue, MOH, 2003 )

4. Identification of population at risk and stratification of malaria zones and intervention.

5. Involvement of community: Information Education and Communication for malaria control

6. Control of malaria vectors.

7. New training methods and technology

8. Study design and write a Operation Research (OR) proposal.

Operation research needs to serve the NMCP.                                                                        

I. Epidemiology and Eco-social aspects .

1. Forest malaria : Situation and Control strategy 

2. Migrant malaria: Situation and Control strategy

3. Application of Remote Sensing and GIS technology for surveillance and predict malaria epidemic.

4.  Community Based Monitoring (CBM) in malaria control.

5.  IEC approach to special minority groups in malaria control.

6.  Models of Health Education and social mobilization: Information, Education and Communication (IEC) approach to special minority groups in malaria control. 

7. Socio-economic conditions, behavior related to malaria situation and transmission
II. Control of malaria vectors.

1. Monitoring the susceptibility status of malaria vectors to current insecticides used in NMCP.

2. Assessment of environmental changes influence on malaria vectors and vector control. 

3. Use of long lasting treated bednets for personal prevention.

4. Micro & macro stratification of malaria zones for application of the intervention in term of vector control: Insecticide Treated Bednets (ITNs) and Indoor Residual Spraying (IRS)

5. Comparison of the efficacy and cost-effectiveness of Indoor Residual Spraying and Insecticide Treated Bednets for malaria prevention: Control of malaria vectors: Cost-Benifite analysis.
6. Efficacy trial of Insecticide Treated Hammocks (ITHs) as control strategy for forest malaria and migrant malaria: Use of the Insecticide Treated Hammocks for malaria prevention of mobile people.

III. Diagnosis and treatment.

1. Monitoring the susceptibility of Plasmodium parasite to current drugs used.
2. Monitoring’s results of treatment efficacy of current drugs used, focus on Artemisinine based Combination Treatment (ACT) through ‘sentinel sites’.

3. Choose most appropriate diagnostic strategy in various areas and levels: Microscopy; Rapid Diagnostic Tests (RDTs); Clinical diagnosis
4. Evaluation of private sector involvement in malaria control: Model for private sector in management of malaria cases

5. Evaluation of anti-malarial drug quality and quality control in sentinel sites
· To limit the multi-drugs resistance (effect on reduction of morbidity, mortality and patient treatment costs  and anti-malarial drugs cost).

·  To improved the quality and efficacy of drugs in treatment of malaria (effect on reduction of morbidity, mortality and patient treatment costs  and anti-malarial drugs cost).
The current and past malaria prevention and control activities
· Diagnosis and Treatment of malaria 

In Vietnam, the diagnosis and treatment of malaria is based on microscopic method, clinical diagnosis and rapid diagnosis test (RDT)

Since 1990, after research had started already in 1984, the country has decisively embarked on the local production and use of artemisinin and its derivatives for the treatment of falciparum malaria. The widespread use of artemisinin and its derivatives as the first line falciparum anti-malarial treatment has greatly reduced malaria mortality and the proportion of severe malaria cases.

P. falciparum drug resistance is being monitored regularly and new treatment guidelines have been issued for each region as needed. Treatment guidelines are scheduled for review every 3-5 years as needed. 

A whole spectrum of anti-malarial drugs are now easily available and are free of charge nationwide: artesunate, quinine, chloroquine, fansida®, mefloquine and CV8.

Early treatment is now mostly carried out at the commune and village levels. Currently, close to 80% of all treatments are carried out at this level; around 10% are treated by mobile teams, while only around another 10-15% are treated in hospitals. 

The regimens were established based on the assessment of effectiveness of each anti-malarial drug compliance of patients following WHO standard. The drug policy is reviewed every two or three years based on the results of clinical trials. The monitoring of parasite resistance and the availability of new drugs

· Surveillance

The epidemiological surveillance of malaria has been strengthened by more than 450 mobile teams in highly endemic districts and by hundreds of village health workers who have been taught to recognize malaria and take blood samples for examination. Many new microscopic testing points of blood slides have been set up. Local outbreaks have been contained due to successful quick responsive case management and vector control. Drugs and insecticides are stocked ready for outbreak control. Village health workers provide first line treatment with chloroquine and along with community leaders now play an important role in malaria surveillance and detection. 

A monthly information system from the communes to higher levels is in function and the epidemiological data is analyzed monthly in all endemic areas. Data collection forms are distributed nationwide and now include questions on operational information and disease management. The system is computerized in the most affected provinces. 

· Vector control

Vector control coverage using imported insecticides expanded quickly. The protected population rose from 4 million in 1991 to 10-12 million in 2000-2003. The population covered by impregnated bed nets increased from 300,000 in 1991 to 8 – 10 million in 2000-2003.

Since 1998, the selection of vector control measures has followed epidemiological trends (the number of new cases recorded, risk of outbreak and presence of specific mosquito species). 

House spraying used to cover up to 2 million people per year but this need is gradually decreasing. Spraying  is implemented in hyper-endemic areas where local people have no habit of using bed nets, or do not have bed nets, house structure are made of wood or bamboo, and particularly in malaria outbreak areas or in areas at risk of malaria outbreak. Spraying is being done once a year. Lambda-cyhalothrin (ICON) 10 WP is used. In general, a shift has been taking place from residual spraying to the use of  impregnated bed nets. 

Bed nets impregnation has been conducted in large scale in all malaria endemic provinces. The bed nets coverage is about 70%, bed nets are distributed by the malaria control system from central  to province, then to district, commune and village mainly for malaria hyper-endemic areas, the ethnic minority groups and the households which are in shortage of bed nets. Permethrin 50EC was used before 2001, it now be replaced by other insecticide: Fendona 10CS (alphacypermethrin)

· Co-operative arrangements and social mobilization 

Co-operation has been sought with other sectors and with mass organizations such as the Women's Union, 'the Youth Union, the Red Cross and schools to improve and expand health IEC (Information/ Education/ Communication) efforts, as well as to encourage more community participation in malaria. 

In the 1965 and 70s, Soviet aid was the main external help to the Malaria Program, and from 1980-85 one Dutch NGO provided assistance, but from 1985 to 1993 there was almost no international funding  available. From 1994, the following donors provide financing to the Program: AusAID, Belgian Aid, GTZ, Dutch Aid, UNICEF, WHO, the Red Cross, PATH, the WB and the EC. 

Gap, constrains and challenges in the NMCP
· The fundamental causes of malaria transmission, the climatic conditions and the disease reservoir have changed little and the risk of a malaria resurgence is still significant in highly endemic areas. 

· The rate of human parasite carriers is still relatively high and these carriers are often difficult to identify since 40 to 60% of them are asymptomatic. 

· Malaria transmission is seasonal in some areas and perennial in others with fluctuations mostly related to rainfall. The peak transmission seasons vary widely, therefore vigilance has to be constant.

· In areas where malaria has decreased, so has the immunity of the population. Epidemic outbreaks may still occur, especially in the vulnerable central provinces if preventive and follow-up measures are not continued. 

· The migration of people never exposed to malaria before to endemic areas continues to be a big problem. Part of this migration is seasonal, an estimated 15,000 seasonal workers moved to other malaria endemic areas resulting in over 50% "imported" malaria cases.

· The number of patients who die from malaria in hospitals is still high, which means that patients are still not getting hospitalized in time. 

· Some species of the anopheles mosquito has changed its habitat from indoors to outdoors and is thus no longer affected by house spraying. The increase in P falciparum resistance to anti-malarial drugs. 
· Some remote districts still lack village health services and the knowledge of health workers on malaria diagnosis is limited, resulting in significant over-treatment. 

Opportunities for the reinforcement of malaria control
· Malaria control activities now need to concentrate more on remote areas, where ethnic minority groups live as well as severe and border malaria areas. .

· Mobile teams should do more training and support supervision of village health workers and health staff, in addition to their role of helping during outbreaks. 

· Adequate supplies of insecticides will have to be made available to protect 10-12 million people and enough anti-malarial drugs to treat 2-2.5 million people annually. Supply of bed nets to poor people with subsidized price.

· Micro & macro stratification of malaria zones for application of the intervention in term of vector control: Insecticide Treated Bednets (ITNs) and Indoor Residual Spraying (IRS).

· Close collaboration with neighboring countries on malaria control in border areas, especially with Cambodia and Lao PDR, is now indispensable when control measures have succeeded inside the country. 

· Grassroots level activities that educate and inform the population (e.g rural plays with a malaria message) also need further strengthening, especially for ethnic minority groups. 

· The whole malaria network needs to be strengthened through more training, including private practitioners who need to improve their malaria management skills, together with revamping outdated top-down  training methods.

· Research should focus on new anti-malarial drugs, new treatment regimens, and more effective insecticides, especially, the application of Remote sensing and GIS technology for surveillance and predict malaria epidemic. Assessment of environmental changes influence on malaria vectors and vector control.
Unpublished and published report (Abstracts)
(include the research study conducted by ACTMalaria alumni)

KAP surveys and malaria control in Viet Nam:  Findings and cautions about community research

Nguyen Quy Anh, Le Xuan Hung, Hoang Ngoc Thuy, Tran Quoc Tuy, Sonia Caruana, Beverley-Ann Biggs, Martha Morrow
SUMMARY 
The malaria disease burden is increasing in many countries despite the existence of effective preventative strategies and antimalarial drugs. An understanding of community perspectives and practices is one of the essential components of a successful malaria control program. This paper reports on a KAP (Knowledge, Attitudes and Practices) survey among the Raglai ethnic minority population in Ninh Thuan province, Viet Nam, which in 2003 had one of the country’s highest confirmed rates of malaria. We found high levels of correct knowledge about malaria’s transmission and symptoms, and self-reports of adequate bed net usage and appropriate health-seeking behaviour.  While the survey generated useful findings, an initial, qualitative investigation (eg, observation and focus group discussions) to explore the large number of potential influences on behaviour and exposure risk would have provided a more robust underpinning for the design of survey questions. This would have strengthened its validity and generated additional information. The adoption of rigorous, multi-disciplinary research methods offer the best chance of contributing to development of successful malaria control programs and effective policy.

Degradation, half-life and residual effects of pyrethroid impregnated nets on An.dirus

Nguyen Anh Tuan, Nguyen Duc Hue, Nguyen Duc Manh

A joint study was conducted by the Department of Entomology, NIMPE and the Chemistry Faculty, Hanoi National University between April 2001 and May 2002 to evaluate the degradation, half-life time and residual effects of pyrethroid impregnated nets on An.dirus. The laboratory reared mosquitoes An.dirus were tested with bioassay methods according to the WHO criteria: WHO/VBC/81.806, WHO/CDS/CPC/MAL/98.12 and WHO/VBC/89.981. Analytic methods were carried out by liquid-liquid extraction with solvent mixture of n-hexane:acetone (1:2, etc..), using solvent mixture of n-hexane; dichloromethane (3:1, etc..) for purification of extract on the silicagel column and n-hexane:dichloromethane (1:1, etc..) for elution of pyrethroid compounds from the column, then their quantitative determination carried out by GC/ECD.

After one-year study, the bednets impregnated with Fendona 10SC, ICON 2.5CS, K-Orthrine and Imperator 50EC were found to remain acceptable insecticidal effects with 5 to 6 month residual effects on An.dirus. The half-life of each insecticide was also determined from 125 to 188 days respectively on polyester netting and 129 to 167 days respectively on cotton ones.

Therapeutic efficacy of Artemether 300mg-diluted powder formulation (Erapas) product of Vietnam for treatment of uncomplicated P.falciparum malaria.

Nong Thi Tien, Tran Thi Uyen, Le Duc Dao, Nguyen Minh Hung, Le Minh Dao, Dinh Xuan Huong.

The clinical studies were carried out in the commune health center of Quang Tri and Ninh Thuan provinces from june to December, 2003. The recrudescence and re-infection analysis by PCR method were performed at the NIMPE's laboratory . The efficacy of Erapas was evaluated for uncomplicated falciparum malaria with 5 days regimens (4mg/kg on the first day, followed by 2 ma/kg once a day for 4 days). 109 patients were gathered in a group of Erapas treatment, of which 102 were followed up to 28 days. The blood sample analysis by PCR of 2 patients having parasite re-appearance at day 21 showed that both of them were P.falciparum re-infection. The median of fever clearance time was 1.3 days (ranged from 1 to 2 days). The median of parasite clearance time was 2.5 days (ranged from 1- 3 days). The results of the studies showed that the cure rate was 100% by the 28th day. Erapas has a high effectiveness for the treatment of uncomplicated falciparum malaria with high tolerance.

Determination of G6PD deficiency by rapid tests

Ta Thi Tinh, Le Minh dao, Nguyen Minh Hung, Bui Thi Sau, Doan Hanh Nhan et al.

A study on the incidence of erythrocyte G6PD was carried out between October and December 2003 on 139 male and female donors from 2 ethnic groups of Kinh (Hanoi) and Muong (Hoa Binh). The incidence of erythrocyte G6PD deficiency was determined by both types of rapid test (Akira Hirono-1998) and quantitative methods (kornberg-A-1995) with each subject. Reagents were made at the NIMPE's laboratory. It was found that these rapid tests produced the sensitivity and specificity of 92.2% and 97.2% respectively in males and females. It was also found the higher sensitivity and specificity in males than in females.

Rapid test is simple, convenient and fast (result obtained after 30 minutes), therefore it is useful for the purpose of identifying G6PD deficient individual at the peripheral health services.

Response of Plasmodium falciparum to artemisinin in vivo and in vitro in Phu Rieng rubber plantation (1998 & 2001)

Ngo Viet Thanh, Nguyen Mai Huong, Nong Thi Tien, Tran Bach Kim, Le Kim Lien et al

The study was conducted at the health station of Phu Rieng rubber plantation (Binh Phuoc province) in 1998 and 2001. Enroll patients with uncomplicated P.falciparum malaria of which 65 patients treated with a five days (in 1998) and 69 patients treated with 7 days artemisinin administration (in 2001) was monitored for 28 days using the WHO guidelines. The comparison showed that mean fever clearance time were 1.5 days in 1998 against 1.8 days in 2001 (p=0.03). The mean parasite clearance times were 1.8 days in 1998 against 2.3 days in 2001 (p=0.01). The rate of reappearance of parasite was found during 28 days follow up were 36.9% (24/65) for five-days dose and 7.3% for 7-days dose. Recrudescence and re-infection were determined  by polymerase chain reaction genotyping. A remarkable rate of re-infection was  found in 10/21 and 3/5 patients of 1998 and 2001, respectively. No change of 50% effective concentration (EC 50) of artemisinin was found between 1998 and 2001 while EC90 and EC99 were the doubled and quartered over three years time period. The result from study showed that 7-days dose of single artemisinin appeared  to be more effective in the treatment of artemsinin of P.falciparum malaria as compared with 5-days dose. It was also found that artemisinin had generally declined its therapeutic efficacy in vivo and the susceptibility of P.falciparum to artemisinin had decreased in vitro.

The level of resistance to chloroquin, mefloquin and quinin also fell two-fold in EC50, EC90 and EC99 between 1998 and 2001. The change is attributable to the reduction of drug pressure to P. falciparum in the study area. It is also suggested that declined quality of plates dose used in the study had effected and the results.

Detection of malaria sporozoites in mosquito using ELISA test in some study areas

Doan Hanh Nhan, Vo Van Nhan, Tran Thi Uyen, Le Minh Dao, Vu Duc Chinh, Nguyen Quoc Hung et al

A total of 10,140 female mosquitoes collected in 5 study areas were preserved and sent to NIMPE for detecting malaria sporozoites using ELISA test (enzyme-linked immuno-sorbent assays). These studies were done between 1985 and 1995.

229 samples of 10 anophelines species (An.minimus, An.dirus, An.vagus, An.maculates, An.subpictus, An.campestris, An.tesselatus, A,jeyporiensis, an.aconitus, An.sp1) were found positive with ELISA test in all 5 study areas. It was found that 7 mosquito species (An.minimus, An.dirus, An.vagus, An.maculatus, An.aconitus, An.tesselatus, and An.jeyporiensis) infected with malaria sporozoites in the study sites of the mountainous area (Bai Tranh (Thanh Hoa province), Khanh Phu and Khanh Nam (Khanh Hoa province). Seven mosquito species (An.subpictus, An.sinensis, An.sundaicus, An.campestric, An.vagus, An.tesselatus, An.spl) were also found infected with malaria sporozoites in the coastal brackish water areas of Phong Phu (Binh Chanh - Ho Chi Minh city), Can Giuoc (Long An province).

Some species were highly infected with malaria sporozoites such as An.dirus (4.5% - 8.5%), An.minimus (8.3%) in Khanh Phu and Khanh Nam. In Phong Phu and Can Giuoc, malaria sporozoites were found positive in 4.5% - 11% of An.sinensis; 6.6% - 6.7% of An.campestris and 4.6% of An.vagus. The other species were found lower infection rates.    

Detection of malaria sporozoites in mosquito using ELISA test in some study areas

Doan Hanh Nhan, Vo Van Nhan, Tran Thi Uyen, Le Minh Dao, Vu Duc Chinh, Nguyen Quoc Hung et al

The use of Paracheck - Pf for rapid diagnosis of P.falciparum at village, commune, district and provincial levels for early case detection, proper and effective treatment has drawn much attention. According to our trial results and reports from local health centers, it showed that Paracheck-Pf test for fever patients in the villages of hyperendemic area had a positive rate of 61%, it was 24% in commune health centers and 16-20% in the hospitals. The limitation of Paracheck -Pf is that it gives prolonged positive test, even when parasites had been cleared. The positive rates after 3 days, 7 days, 14 days, 21 days and 28 days of treatment were 92%, 69%, 54%, 30% and 5% respectively. On the contrary, in the cases with the reappearance of fever after treatment, the detection of P. falciparum by Paracheck-Pf is in correspondence with the examination result of the Giemsa staining method. The results of these two methods were similar (100%).
G6PD deficiency in some ethnic groups living in the malaria endemic areas
Doan Hanh Nhan, Ta Thi Tinh, Tran Thi Uyen, Le Minh Dao, Nguyen Minh Hung, et al

A survey had been carried out from 1999 to 2000 on 2,254 persons (in both males and females) of five districts in the malaria hyper-endemic areas of Khanh Hoa, Gia Lai and Binh Phuoc provinces. The results showed that the G6PD deficiency prevalence varied in different ethnic groups: It was 17.1% in Tay and 11.1% in Nung and Dao groups. These groups were migrating from Cao Bang and Bac Can provinces. The other local ethnic groups (BaNa, Gia Rai, Xtieng) have lower rate of G6PD deficiency (from 1.7% - 3.4%). There was no relationship between prevalence of malaria and G6PD deficiency (P>0.05)

Results of monitoring of P.falciparum malaria resistant to Chloroquin and Sulfadoxine-pyrimethamine from 1998 to 2002

Nong Thi Tien

From 1998 to 2002, studies were conducted in Lao Cai, Lai Chau, Quang Tri, Dak Lak and Kon Tum provinces. The clinical trials were implemented in conformity with the WHO guidelines – 1997. Patients with uncomplicated falciparum malaria received oral chloroquin (total dose of 25 mg/kg body weight for 3 days) or sulfadoxine-pyrimethamine (a single dose). Oral treatment of patients was supervised and parasite density was followed up within 28 days after receiving treatment. The rate of treatment failures (including both early and late failures) were found in almost study sites. The monitoring results also indicate that chloroquin and sulfadoxine-pyrimethamine still had low efficacy for treatment of P.falciparum malaria.

Evaluation of the effectiveness of Solfac WR10 and Solfac EW050 for malaria mosquito control in Vietnam

Tran Duc Hinh, Nguyen Tuan Ruyen, Nguyen Duc Manh, Le Dinh Cong, Pham Tat Thang, Nguyen Thi Be et al. 

The study was conducted between October 2001 and 2002 in Phu Cuong commune, Tan Lac district, Hoa Binh province. The house spraying trial covered 311 households with 1,689 individuals. The bednet impregnation trial covered 308 households with 1,874 individuals. The control covered 327 households with 1,563 individuals. The objectives of the study were:

· To evaluate the effectiveness in malaria control of residual spraying with Solfac WP10 at the dose of 50 mg ai/m2 and bednet impregnated with Solfac EW 050 at the dose of 50 mg ai/m2, based on bioassays, side effects and entomological indexes.

· To evaluate the influence of washing bednet on the residual effect of insecticide.

Results of the study showed that house spraying with Solfac WP10 at a dose of 50 mg ai/m2 produced the residual effect for 6 months on the wall made of wood with the bioassay mortality of 70.6%; for 2 months on the wall made of brick with bioassay mortality of 61.6%. The residual effect of Solfac EW 050 bednet impregnation at a dose of 50 mg ai/m2 on non-washed polyester bednets lasted for 6 months with the bioassay mortality of 70.4%. The Solfac EW 050 at a dose of 50 mf ai/m2 impregnated bednet was found to remain effective for malaria vector control after 2 washes with the bioassay mortality of 73.6%. House spraying with Solfac WP10 and Solfac 050 and bednet impregnation with Solfac EW 050 were found to cause slight side effects that disappeared without and medical treatment.

RESPONSE OF PLASMODIUM FALCIPARUM TO ARTEMISININ IN-VIVO AND IN-VITRO PHU RIENG RUBBER PLANTATION (1998 & 2001)

Ngo Viet Thanh, Nguyen Mai Huong, Nong Thi Tien, Tran Bach Kim, Le Kim Lien at al

National Institute of Malariology, Parasitology and Entomology.

The study was conducted at the health station of Phu Rieng rubber plantation (Binh Phuoc province) in 1998 and 2001. Enroll patients with uncomplicated P.falciparum malaria of which 65 patients treated with a five days (in 1998) and 69 patients treated with 7 days artemisinin administration (in 2001) was monitored for 28 days using the WHO guidelines. The comparison showed that mean fever clearance time were 1.5 days in 1998 against 1.8 days in 2001 (p=0.03). The mean parasite clearance times were 1.8 days in 1998 against 2.3 days in 2001 (p=0.01). The rate of reappearance of parasite was found during 28 days follow up were 36.9% (24/65) for five-days dose and 7.3% for 7-days dose. Recrudescence and re-infection were determined  by polymerase chain reaction genotyping. A remarkable rate of re-infection was  found in 10/21 and 3/5 patients of 1998 and 2001, respectively. No change of 50% effective concentration (EC 50) of artemisinin was found between 1998 and 2001 while EC90 and EC99 were the doubled and quartered over three years time period. The result from study showed that 7-days dose of single artemisinin appeared  to be more effective in the treatment of artemsinin of P.falciparum malaria as compared with 5-days dose. It was also found that artemisinin had generally declined its therapeutic efficacy in vivo and the susceptibility of P.falciparum to artemisinin had decreased in vitro.

The level of resistance to chloroquin, mefloquin and quinin also fell two-fold in EC50, EC90 and EC99 between 1998 and 2001. The change is attributable to the reduction of drug pressure to P. falciparum in the study area. It is also suggested that declined quality of plates dose used in the study had effected and the results.

DETECTION MALARIA PARASITE IN MOSQUITO BY ELISA TEST IN SOME STUDY AREAS

Doan Hanh Nhan, Vo Van Nhan, Tran Thi Uyen, Le Minh Dao, Vu Duc Chinh, Nguyen Quoc Hung et al

Total of 10,140 female mosquitos were collected in 5 study areas and sent to NIMPE with stored. Detect malaria parasite in mosquito by ELISA test (enzyme-linked immunosorbent assays). The time that collected mosquito and ELISA analysis was in 1985-1995.

There were 229 samples with ELISA positive among 10,140. The parasites appeared in 10 mosquito species: An.minimus, An. Dirus, An. Vagus, An.maculatus, An.subpitus, An.campestris, An.tasselatus, An.jeyporiensis, An.aconitus, An.spl. In mountainous area Bai Thanh (Thanh Hoa), Khanh Phu and Khanh Nam (Khanh Hoa). There were 7 species mosquito infected parasite as follow: Anminimus, An.dirus, An.vagus, An.maculatus, An.aconitus, An.tesselatus, An.jeyporiensis. In the Coach where brackish water areas: Phong Phu (Binh Chanh - Ho Chi Minh city), Can Giuoc (Long An) There were also 7 species such as An.subpictus, An.sinensis, An.sundaicus, An.campestric, An.vagus, An.tesselatus, An.spl.

Some species with high rate parasite as An.dirus (4.5% - 8.5%), An.minimus (8.3%) in Khanh Phu and Khanh Nam. And An.sinensis (4.5% - 11%), An.campestris (6.6% - 6.7%), An.vagus (4.6%) in both Phu Phong and Can Giuoc. Other species was low.    

USE OF PARACHECK-Pf FOR RAPID TEST DIAGNOSIS OF P. FALCIPARUM IN SOME VILLAGES AND HEALTH CENTERS OF EARLY TREATMENT OF MALARIA PATIENTS.

Nong Thi Tien, Doan Hanh Nhan, Ta Thi Tinh, Tran Thi Uyen Dinh Xuan Huong, Tran Quoc Toan, et al

The use of Paracheck - Pf for rapid diagnosis of P.falciparum at village, commune, district and provincial levels for early case detection, proper and effective treatment have been paid attention by many people. According to our trial results and report from local health center, It showed that Paracheck-Pf test for fever patients in the villages of hyperendemic area had a positive rate of 61%, It was 24% in commune health center and 16-20% in the hospitals. The limitation of paracheck -Pf is long positive, even the parasite was cleared. The positive rate after 3 days, 7 days, 14 days, 21 days and 28 days treatment is 92%, 69%, 54%, 30% and 5% respectively. On the contrary, in the case with fever reappearance after treatment, the detection of P. falciparum by Paracheck-Pf is suitable with the examination result of Giamsa staining method. The result of these two methods are quite the same (100%).

G6PD DEFICIENCY IN SOME ETHNIC GROUPS LIVING IN THE MALARIA ENDEMIC AREAS

Doan Hanh Nhan, Ta Thi Tinh, Tran Thi Uyen, Le Minh Dao, Nguyen Minh Hung, et al

A survey have been carried out on 2,254 persons (including male and female) of five district in the malaria hyper-endemic areas of Khanh Hoa, Gia Lai and Binh Phuoc provinces from 1999 to 2000. The result showed that the G6PD deficiency prevalence varied in different ethnic groups: It was 17.1% in Tay and 11.1% in Nung and Dao groups. These group were migrating from Cao Bang and Bac Can provinces. The other local ethnic groups (BaNa, Gia Rai, Xtieng) have low rate of G6PD deficiency (from 1.7% - 3.4%). There were no relationship between the malaria and G6PD deficiency (P>0.05)[image: image10.png]
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Figure 8. Malaria Mobidity / 100,000 pop by province (2000 - 2003)











Figure 7. Malaria morbidity from 2000 and 2003 








Figure 6. Malaria morbidity rate/ 100,000 pop 2000 and 2003 
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