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I. Cambodia :  An Overview
1. Geographical Characteristics
Cambodia is an agriculture country located in the South-Western corner of Indochina; it is bounded by Thailand to the west, Laos PDR and Thailand to the north and Vietnam to the east. The country occupies 181,035 square kilometers. The maximum extent of the country from the east to the west is approximately 580 kilometers; it extends for 450 kilometers from the north to the south, sharing its  2,438 km border with Thailand on the West, Laos to the North, Vietnam to the East and the gulf of Thailand to the South. Cambodia is divided into 24 provinces and municipalities, 183 administrative districts, 1,609 communes, and 13,406 villages with the average of population density is 64 per square kilometer.
[image: image12.emf]Category 3

16%

Category 1

35%

Category 4

29%

Category 2

20%

                                                                                                                 Laos
           Thailand
                                                                                                Viet Nam

Gulf of Thailand
2. Demographical Characteristics
Khmer is the prevalent ethnic group, counting for 90-95% of the total population and is also the official language. The remaining 10% is represented by Vietnamese, Chinese Cham and a variety of ethno-linguistic hill tribes. The ethnic minorities living in the north east of the country speak about 8 languages. Older and educated Khmers speak and read French. Younger Cambodians study English as their second language. Cambodia’s official religion is Theravada Buddhism (95%); the other 5% are Cham Muslims (Khmer Islam), Christians and others. The 1962 Census was the last official census to be conducted prior to 1998; it revealed a population of 5.7 million. The population census in 1998 recorded the number of the people in the country at 11,437,656 with an annual growth rate of 2.49 percent. The 1998 census showed that 51.8 percent of the population was female and 48.2 percent was male. The crude birth rate (CBR) is 2.8 per cent and the total fertility rate is 4.0 per cent (National Institute of Statistic, and Directorate General for Health, 2000).  The high percentage of women and children indicates that meeting their health needs should be a high priority. A large proportion of the population, 84 percent, live in rural areas, and only 16 percent live in urban areas. It is estimated that approximately 36 per cent of the total population living below the poverty line (Council for Social Development, 2002).

Since the establishment of the Royal Government of Cambodia in 1993 up to 2002, average GDP growth was 5.5 percent. Agriculture accounts for 33.4 percent of GDP, and employs more than 70.7 per cent of the labor force (Ministry of Planning, 2003).

3. Climate

The climate is generally warm and humid with an average temperature of 27(C. The minimum temperature is about 16 (C and the mean monthly temperature ranges from 25(C in January to 29(C in April although it may rise to more than 38(C in May, just before the start of the rainy season. The hottest month is April (temperature can reach 38(C) and the coolest months are December and January (17-27(C). There are two seasons : a monsoon season(Apr-Oct) and a dry season(Nov-Mar). Flooding between August and November severely restricts travel in many parts of the country. 
4. Health status
Cambodian health is still among the lowest in the Western Pacific Region. The infant mortality rate was 95 per 1000 live births in 2000. This is high compared to its neighbouring countries (fig.1). The mortality rate of children under five years of age in 2000 was 124 per 1000 live births. The pattern of morbidity and mortality have remained virtually unchanged over years, and most of the population seems to be greatly affected by the same diseases 

Fig. 1 Infant Mortality in Southeast Asia
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including diarrhoea, acute respiratory infections (ARI), dengue haemorrhagic fever, malaria, tuberculosis, malnutrition, and vaccine-preventable diseases. 

The maternal mortality ratio (MMR) is also high in the region, which accounted for 437 per 100,000 live births, and it is due mainly to abortion complications, eclampsia, and haemorrhage (fig.2).

Fig.2 Maternal Mortality in Selected Countries in Asia
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Source: Maternal mortality in 2000: Estimates developed by WHO, UNICEF and UNFPA, 2003, (unedited version, website).

Malaria is a major cause of morbidity and mortality in all age groups, especially in socio-economically productive groups. The people affected by malaria are forest dwellers and migrant forest workers. The incidence rate of malaria in 1993 was 9.6 per 1000 population (Ministry of Health, 2004).

Tuberculosis is still a main public health problem in Cambodia, and it is classified by the WHO as one of the 23 countries in the world with high burden of tuberculosis. According to the WHO, it is estimated that 64% of Cambodian people were infected by Mycobacterium Tuberculosis. The incidence of smear positive cases (Sm+) is estimated to be 241 per 100, 000 inhabitants, with the death rate accounted for 90 deaths per 100,000 people per year (NTCP, 2001). Since the implementation of directly observed therapy short-course (DOTS) in 1994, the cure rate of tuberculosis reached to more than 85 per cent, and as of 2003, it was 90%, which is well above the international standard. However, of great concern is the increasing incidence of tuberculosis associated with HIV/AIDS, as the HIV sero-prevalence among TB patients is 12% as of 2003 (CENAT, 2003).

HIV/AIDS poses a great serious public health problem in Cambodia and it is currently estimated that 169,000 Cambodian people are living with HIV/AIDS (NCHAD, 2003). Although the estimated zero-prevalence among adults population aged 15-49 years old has shown a steady decline from 3.9% in 1997 to 2.6% in 2003. Further, the number of new HIV infections each year has also dropped, mainly among young people, as prevention strategies take effect. However, the national HIV prevalence in Cambodia remains the highest of any countries in Asia.
In October 2000, Cambodia was certified as polio free, with no cases of poliomyelitis reported since March 1997. 

Leprosy no longer poses a significant public health problem. The target to lower the prevalence of this disease to less than 1 case among 10 000 people by the year 2000 has already been achieved.

Mine accidents are also a major problem. For almost nearly three decades of prolonged civil war, Cambodia remains one of the worst landmine and unexploded ordnance (UXO) affected countries in the world (Ministry of Planning, 2003). According to a Level One Survey in 2002, it was estimated that 12 per cent of the Cambodian villages have to cope with high contamination by landmines and UXOs. Currently, Cambodia is struggling against millions of landmines and UXOs, which caused more than 50,000 victims so far and still endanger hundreds of lives each year. On the 3rd of December 1997, Cambodia became a signatory of the Ottawa Convention for the prohibition of the use, stockpiling, production and transfer of anti-personnel mines, and their destruction.

Proper sanitation is also a major concern. The majority of Cambodian households (79%) do not have toilet facility. Only thirty one percent (31%) of households with access to safe drinking water during the dry season. Generally, household in rural Cambodia are less access to safe water during the dry season than its urban counterpart with 27 percent and 54 percent respectively (National Institute of Statistic, and Directorate General for Health, 2000). 

5- National Health System
Prior to the 1995 Health Sector Reform, the government policy was to have a clinic in each commune, a hospital in each district capital and a provincial hospital in each provincial capital (Ministry of Health, 1995). However, that system did not meet the essential health needs of the population, as most clinics at commune levels were non-existent or had been demolished, staff were poorly skilled and motivated. At district levels, most of the hospitals functioned only as clinics, and only few district hospitals really provided referral services. Medical, surgical, and obstetrical emergencies could only be treated in provincial hospitals, in national hospitals, and in a limited number of district hospitals.  In addition, there were neither a clear nor a complementary difference between the first level of care and the referral level. Moreover, the size of the population covered by clinics and hospitals was inappropriate (too large or too small).
In 1995 the Ministry of Health approved a new health system for the organization of provincial health services based upon a redefinition of criteria for location of health facilities and a definition of a basic minimum package of health services to be delivered at each level. The reformed health system was composed of three levels: the first level, the most peripheral was made up of operational district serving about 100,000 - 200,000 population, and composed of a referral hospital and a network of health centers. Each health center covered the population of 8,000 to 12,000. The second level or intermediate level was made up of a provincial hospital and provincial health department. The third or central level consisted of Ministry of Health, national institutes, national hospitals, national programs, and training institutions.
As of 2003, there were eight national hospitals, 73 operational districts, 67 referral hospitals, and 823 (87%) health centers out of 942 providing minimum package of activities (MPA).  It is planned that by the end of 2005, 46 referral hospitals will provide either Complimentary Package of Activities-2 or 3 (CPA2 or CPA3) (Ministry of Health, 2004).
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6- National Health Strategic Plan 2003-2007

The Health Strategic Plan (HSP), the first of its kind for Cambodia, was launched in August 2002, with the endorsement from the Prime Minister.  The strategic plan provides a common framework for all partners in the sector, both government and external for the period 2003-2007.  The document outlines strategies of the six key areas of work:  health service delivery (HSD), behavioral change (BCC), quality improvement (QI), human resource development (HRD), health care financing (HF) and institutional development (ID) for the key purpose of effective and efficient health services development that improves health for all Cambodians especially the poor and marginalized population. 
MISSION STATEMENT OF THE MINISTRY OF HEALTH

The Mission of the Ministry of Health, Royal Government of Cambodia is commitment to

ensure sector wide equitable, quality health care for all the people of Cambodia through

targeting resources, especially to the poor and to areas in greatest need.
VALUES OF THE MINISTRY OF HEALTH

• Right to health

• Equity

• Pro-poor

WORKING PRINCIPLES OF THE MINISTRY OF HEALTH

• Social protection for vulnerable groups

• Listening to what people want

• Affordability and sustainability

• Focus on rural areas and the poor

• Capacity building including human resource development

• Sector wide management

• High quality evidence based interventions

• Good governance and accountability
POLICY STATEMENT 2003 -2007

The policy statement of the Ministry of Health, Kingdom of Cambodia is based on the national health policy, which composes of 13 elements providing the basis for this strategic plan. 

1- Implement sector wide management through a common vision and effective partnerships 
among all stakeholders

2- Provision of basic health services to the people of Cambodia with the full involvement of 
the community

3- Provision of affordable, essential specialized hospital services

4- Decentralization and de-concentration of financial, planning and administrative functions 
within the health sector

5- Priority emphasis on prevention and control of communicable and selected chronic and 
non-communicable diseases, on injury, the elderly, adolescents and vulnerable groups such 
as the poor, and on managing public health crises

6- Priority emphasis on provision of good quality care to mother and child especially essential 
obstetric and pediatric care

7- Active promotion of healthy lifestyles and health-seeking behavior among the population

8- Emphasis on quality, effective and efficient provision of health services by all health 
providers

9- Optimization of human resources through appropriate planning, management including


deployment and capacity development within the health system

10- Increase promotion of effective public and private partnerships for effective and


efficient basic and specialist care

11- Effective use of the health information for evidence-based planning, implementation,


monitoring and evaluation in the health sector

12- Implement health financing systems to promote equitable access to priority services 
especially by the poor

13- Further development of appropriate health legislation to protect the health of providers 
and consumers

II. History of Malaria Control Programme in Cambodia
Malaria Control Programme in Cambodia started by the Ministry of Health (MoH) with the support from World Health Organisation (WHO) team in 1951. Because of the tragic history of the country, almost all the documents relevant to malaria control were lost between 1951 and 1979. The records between 1980 and 1991 were very limited. This document aimed to recall the malaria burden and control programme during the period to pass down to the young generation in the country.

Due to the lack of written documentations, the data was purely based on the memories of people who worked during this period, therefore the data provided in this article are far from accurate and do not have any available reference.

1. Before 1951

At this time, there was no national malaria programme in Cambodia.  There was one hospital in each province and one dispensary in each district. Malaria patients were treated by the medical officers at provincial hospitals and by one nurse for simple cases at district dispensaries. Simple malaria cases were treated by Chloroquine (tablets and injections) at district dispensaries using 10 mg/kg on day 1 and 5 mg/kg on day 2 and day 3 respectively. Severe and complicated malaria cases were referred to the provincial hospitals. The treatment for severe malaria cases was quinine IV or IM 400 mg x 3 times per day for adult. Quinine injection was given until the patient was able to swallow the tablets. The same dose was continued for 7 days.

In each village there were at least 1 or 2 traditional birth attendants and 2 or 3 traditional healers who provided the treatment of any diseases including feverous disease called as “Krun Nheak" which means fever and chill.

They provided the following methods with incense sticks

· Ask ghosts to relief the disease from the patients with offereings such as banana, cooked chicken or cooked pig head

· Pray and provide holy water to bath or wet patients

· Provide herbal plants, namely, Sdav, Angkanh, Voar Bandol Pich, Prak Phle, Moreah which are bitter taste. Sdav and Angkanh are big trees and the leaves and tree barks were boiled for patients to take liquid part. Voar Bandol Pich ,Prak Phle and Moreah are small plants. The whole plant was grinded and mixed with water for patients to drink.

· Provide herbal plants, of Kapok "Sloek kor which was grinded in water and apply on the head and thorax of patients to relise fever.

2. 1951-1953

This period was a preparatory phase of malaria eradication programme in Cambodia. A malaria team of WHO started to work with the MOH in the country. The WHO team was comprised of: 

· 1 senior malariologist as team leader, 

· 1 sanitary engineer / entomologist 

· 1 clerk

The main activities by the team during the period were:

1. MoH assigned staff for the programme and trained local staff

· 1 medical officer as national malaria programme manager 

· 1 logistician 

· 5 nurses

· 2 on entomology and spray operation, 

· 2 on microscopic diagnosis, 

· 1 on epidemiology for malaria programme, 

· 1 secretary, 1 clerk, 4 drivers

2. Collected background information on malaria situation such as number of malaria patients at provincial hospitals and villages where patients came from in the country 

3. Conducted mass blood and spleen surveys in certain areas in Kampong Cham, Kampong Thom, Kratie, Battambang, Kampot and Takeo provinces. Around 200-300 peoples were randomly sampled per district for baseline data of blood slides positive and spleen rates. The resulats were summarised in Table 1. The surveys indicated that in all districts surveyed the spleen rate was similar to parasite positive rate of blood slide examined

4. Prepared a six- year plan of action from 1954 to 1959 to cover pre eradication and eradication phases

5. Selected the pilot zone as study site for malaria eradication activities.

Fund: The government conducted the programme by providing transportation, salary and per diem for missions of national staff. The programme was also supported by WHO and USAID funds.

3. From late 1953-1955

Snoul district in Kratie province was selected as pilot zone and new staff were recruited and trained.

· 6 Field technicians

· 6 Laboratory technicians (3 entomology technicians, 3 microscopists)

· Administrative staff and drivers


This pilot zone consisted of 5 communes, 32 villages with 15500 population and the villages were divided into 6 sectors. One field technician took care of 1 sector with 5 to 6 villages. The field technician visited each village every week and spent 1 day in each village. All the houses in the villages were provided with “Epidemiology Card (House Card)” for record of active case detection and spraying activity. When the filed technicians visited a village, they visited all the houses in the village. They worked routinely 3 weeks in villages and took 1 week leave per month. Three entomology technicians worked at the laboratory in the zone office for identifying larva and adult mosquitoes and for dissection. Three microscopists worked also at the zone laboratory for blood slide examination. 

Main activities in Snuol pilot zone, Kratie province were:

1. Conducted weekly home visit in each sector (5-6 villages) by field technicians for the following activities:

· Active case detection (ACD) by taking blood smears from all fever cases

· Presumptive treatment of all fever cases with a single dose of Chloroquine 10 mg/kg after taking blood smear

· Curative treatment by Chloroquine 10 mg/kg on day 1 and 5 mg/kg on day 2 and day 3 for all positive cases based on blood slides result after 1 week.

· Referral of severe cases to provincial hospital

· Recording new born babies and deaths in a register book of each village during each visit

· Collection of larvae from all potential breeding sites such as streams, spring water and small water ponds surrounding the village with a maximum distance of 1 Km for species identification.

2. Examined blood smear from all infants (0-11 months) to measure infant parasite rate every month (Table 2)

3. Conducted blood and spleen surveys from all population twice a year, one during dry season and another in rainy season by the central level staff (Table 3)

4. Collect resting mosquitoes from indoor and outdoor during day time for 15 minutes per house in 5 fixed houses per village 

5. Collect mosquitoes at night using human and animal (buffalo or cow) baits for comparison of host preference and their biting time.

6. Collect mosquitoes from window traps mounted in 2 experimental huts which are constructed near the forest fringe area adjacent to the village. 

7. Collect resting mosquitoes from indoor before and after DDT spraying (Table 4)

8. Studied the mosquito biting rate expressed by per man per night using human and animal baits (Table 5 and Table 6)

9. Identified mosquito species and dissected all mosquitoes collected for parous rate and sporozoite rate at zone office (Table 7)

10. Carried out DDT susceptibility and bio-assay tests

11. Monitored population movement of semi-nomadic people sleeping in farm huts

12. Prepared a map of each village with houses, farm huts, forests, mountains, rivers, water ponds, and roads

13. Conduced health education on the cause, transmission, and prevention of malaria once a month. 

Beside the activities in Snuol pilot zone, blood and spleen surveys were also conducted twice a year in 13 provinces mainly in endemic areas for parasite rate and spleen rate as baseline for malaria eradication (Table 8).

Six sentinel laboratories were constructed in Stung Treng, Kartie, Kampong Cham, Kampong Thom, Battambang and Damnak Chang Oeur (Kampot) provinces by USAID funds during the period. Those sentinel laboratories started to function between 1956 and 1968.

Parasitological data

Infant parasite rates were studied in 5 communes in Kratie province. The parasite rate was around or more than 30% in 1953 and decreased to almost half in all the 5 villages (Table 2). Parasite rate of all th population was around 30 – 50% or more than 50% in 1953 and slightly decreased in 1954 (Table 3).

Entomological data:

Three peoples were assigned to work on the species identification and dissection of around 100 mosquitoes per day for 20 days per month between 1953 and 1955. Twenty seven species of anopheline mosquitoes were found in Snuol pilot zone.


1  - An. aconitus
15- An. kochi


2  - An. aitkini
16- An. lesteri


3  - An. alongensis
17- An. maculatus


4  - An. annandalai
18- An. mangianus


5  - An. annularis
19- An. minimus


6  - An. argyropus
20- An. nigerrimus


7  - An. barbirostris
21- An. pampanai


8  - An. barbumbrosus
22- An. philippinensis


9  - An. dirus
23- An. sinensis


10- An. hyrcanus group
24- An. splendidus


11- An. indiensis
25- An. tesselatus


12- An. insulaeflorum
26- An. umbrosus


13- An. jeyporiensis
27- An. Vagus


14- An. karwari


Mosquito density before and after DDT spraying was summarised in Table 6. Mosquito densities indoor decreased after DDT spraying. There was an obvious effect of DDT indoor house spray on indoor biting rate. Indoor biting rate declined following house spray with DDT. There was also a tendency of changing host preference of the vectors. DDT spraying increased the animal-biting rate as compared with pre-spraying phase (Table 5 and Table 6). Dissection of collected mosquitoes did not find oocyst nor sporozoite in 1953 and 1954. Parous rate was more than 50% in 1953 and the rate did not change after DDT intervention in 1954. 

Blood and spleen surveys were conducted twice a year in 13 provinces mainly in endemic areas as baseline for malaria eradication (Table 8). The first blood survey was done in January and February and the second in August and September of the year. Three newly graduated medical officers and 25 microscopists were assigned to the malaria programme in Phnom Penh in late 1954. Twenty-five health inspectors and 50 temporary workers were recruited and trained for blood and spleen surveys in 13 provinces. Laboratory technicians and health inspectors at central level supervised blood surveys in 13 provinces. In 11 among 13 provinces, parasite rates were more than 30% while none or few in Prey Veng and Svay Rieng. The result of spleen rate was similar.

In 1955, Snuol pilot zone was divided into 2 areas for DDT spray study – one Snuol and Sre Char communes were non- spraying area as a control and another was as indicator zone where residual indoor house spraying of DDT 2grs, a.i/ m2 up to 2 meters height was carried out.  In the spraying area, 2 rounds of residual indoor house spraying of DDT were conducted. In both spraying and non-spraying areas, active case detection, monthly blood smear from all infants, blood surveys from all the population twice a year and routine entomological surveillance were continued until 1960. 

The director of the programme and medical officers and WHO consultants visited the activities in Snuol pilot zone to support the project every month. Entomology and laboratory technicians who worked at the zone office supervised the activities in each sector every week.

Funds: besides government contribution, WHO and USAID supported both Snuol pilot project and blood survey in 13 provinces.

4. 1956-1960

The period was an attack phase for malaria control for 4 years extended until 1960. Large-scale insecticidal indoor house spraying using DDT at the target dosage of 2grs. a.i/m2 up to 2 meters high was conducted twice a year in 11 provinces in 1956 and 1957. From 1958 to 1960 the method of residual indoor house spraying was revised from spraying up to 2 meter high to spraying all the wall surfaces including roofs and eaves of the house as well as farm huts. This was based on the assumption that mosquitoes resting could be higher than 2 meters. One hundred spray team leaders and 400 spray men were recruited and trained for casual work during the spraying campaign of each year. At the same period, blood and spleen surveys were conducted twice a year in the sprayed areas. In each year, the spraying operations normally started in the middle of February and ended in the middle of April before Khmer New Year for the first round; from mid October to mid December for the second round. In 1959, after the 4 years of eradication programme, the results of pilot zone in Snuol showed that the parasite rate and spleen rate did not drop to zero. On the other hand infant parasite rate dropped down from around 20% to 0.6%; and infant spleen rate dropped from around 30% down to 1%. In 1959, it was decided to add mass drug administration of chloroquine to the programme and to extend the programme until 1960. Combining with residual insecticide spraying, 10 mg/kg single dose was given to all the population during spraying operation between 1959 and 1960. 

In 1956, Snuol pilot zone was expanded to Memot district, and 2 communes of Chhlong district in Kratie province, and 2 communes of Damber district in Kompong Cham province. Two additional sub-zones were established at Memot district and at Chhlong district, and sub-zone leaders were assigned. In these pilot sub-zones, the residual indoor house spraying was also conducted twice a year. One pilot zone chief and two sub-zone chiefs were nominated by the MoH in 1957. Between 1958 and 1960, one WHO entomologist was assigned to work at Snuol district and another WHO sanitary technician was assigned to work at Memot district. 

In 1958, an experimental hut was constructed near the forest fringe adjacent to Kbal Trach village in Snoul district for entomological studies. The hut was fixed with window trap and the collectors were slept inside the hut from 6pm – 6 am. Mosquitoes were cleared from the window trap and brought to the laboratory in Snoul. In 1959 two other experimental huts with the same size were constructed in Rumduol village of Snoul district. One hut was sprayed with DDT at 2 gr/m2 and another was used as control. The routine surveys were conducted twice a week between May to October 1959 and 1960. Numbers of mosquitoes caught in the hut and in the window trap were compared. In the unsprayed hut, more mosquitoes were found in the trap than in the hut in both Kbal Trach and Rumduol villages in 1958 and 1959 respectively (Table 9). 

Less mosquitoes were found in the hut than in the trap in the sprayed hut while more mosquitoes were found in the hut than in the trap in the unsprayed hut. The high proportion of mosquito caught in the traps in the sprayed hut indicated that the mosquitoes became exophilic after the hut was spayed with DDT (Table 10).

Twenty-four hours survival tests were conducted using mosquitoes caught from unsprayed and sprayed huts. Ten mosquitoes were kept in each holding tube for 24 hours to observe the mortality due to DDT. The study was conducted between May and October due to availability of mosquitoes (Table 11). All mosquitoes caught from unsprayed hut in 1959 and 1960 were survived after 24hours observation. The 24h mortality of mosquitoes in sprayed hut was about 10% in 1959 but it was less than 10% in May 1960, and subsequently dropped to zero between June and October 1960. The decrease of mortality in sprayed hut indicated that the mosquitoes had less frequent contact to the spayed walls in the second year of spray round.
DDT susceptibility tests were carried out on three anopheline mosquitoes species (An. dirus, An minimus, An maculatus) in Kbal Trach and Rumdoul villages between 1958 and 1959. WHO test Kits with DDT impregnated papers at different dosage concentrations of 0.25%, 0.50%, 1%, and 2% were used for testing. Five replicate tests were conducted for each concentration. An impregnated paper was rolled and inserted into a plastic cylinder. In the each tube, 10-15 blood fed female mosquitoes caught from unsprayed huts were exposed for 60 minutes with different concentration of DDT paper, then transferred to another holding tube and kept for 24 hours observation of mortality (Table 12 & 13).

Table 12 & 13 show that about 100% mortality of three malaria mosquitoes was obtained with DDT 1% and 2% concentrations, while 0.25% and 0.50% showed only less than 50% of mortality.

Six bioassay tests were carried out on different kinds of sprayed wall surfaces (palm leaves, bamboo and wooden wall) using WHO plastic cone test kits in Trapeang Leak and Tporng villages Three species of anopheline mosquitoes previously caught from unsprayed huts were used for the tests. In each plastic cone, 10 blood fed female mosquitoes were exposed for 30 minutes, then transferred to another holding tube and kept for 24 hours observation of mortality. The tests were carried out monthly between May and October in 1958 and 1959 after DDT spraying in April. Between November and April, there were not enough mosquitoes to conduct the bioassay study. (Table 14 and Table 15). The bioassay tests results showed that the residual effect of DDT varies depending on the nature of the sprayed walls. The wooden wall surfaces sprayed with DDT had longer residual effect than the other wall surfaces. 

Overseas training

· The Director of the programme: 6 month training course on Malaria Programme Management at Belgium in 1958. 

· Five malaria technicians: a 3 months training course on malaria eradication programme at the Institute of malariology in Tala, Philippines in 1960.

Funds

· Government provided salaries, perdiem for missions and transportation for spraying campaign

· USIAD supported transportation, fuel, insecticides, spraying material, operational costs, construction of laboratories and fellowship

· WHO provided technical assistance, antimalaria drugs, microscopes, and laboratory supplies

5. 1961-1969:

The malaria eradication programme was replaced with the national malaria control programme in 1961. It was a vertical program and all the staff belonged to the programme but did not belong to the provincial health department but. A malaria zone office was set up in each province in a total of 18 provinces between 1961and 1969 except 5 provinces, namely, Svay Rieng, Prey Veng, Takeo, Kandal and Phnom Penh. Four malaria regional offices were established in 1968. MoH officially nominated 18 provincial zone chiefs and 4 regional chiefs for the malaria control programme.  

· East regional office: at Snuol, 

· Stung Treng, Rattanakiri, Kratie, Mondulkiri, Kampong Cham 

· South regional office: at Damnak Chang’œur in Kep city, 

· Kampot, Kep, KampongSom, Koh Kong, Kampong Speu

· West regional office: at Battambang, 

· Kampong Chhnang, Pursat, Battambang, Païlin

· North regional office: at Siemreap, 

· Kampong Thom, Siemreap, Preah Vihear, Oddar Meanchey

A-Each regional office consisted of 1 regional chief, 1 assistant chief, 1 administrator, 2 epidemiology technicians, 2 microscopists, 2 technicians for vector control, 1 clerk, 2 logistic officers, 1 mechanic, 5 drivers (5 vehicles), 1 cleaner

B-Each provincial zone consisted of 1 zone chief, 1 assistant chief/administrator, 2 epidemiology technicians, 3 or 4 microscopists, 2 technicians for vector control, 1 store man, 1 clerk, 3 or 4 field technicians, 3 or 4 drivers (3 or 4 Vehicles), 1 cleaner

C-Each entomological team consisted of 1 team leader, 1 assistant, 6 insect collectors, 1 driver (1 vehicle)

Three entomalogical teams were assigned to work in Snuol, Pailin and Sihanouk ville.

Malaria control activities were mostly integrated with the government health services focusing on malaria passive case detection (PCD). Residual indoor house spraying of DDT was conducted 2 rounds per year in the high- risk areas of each province. 

Between 1961 and 1962, the project provided chloroquine fortified salt free of charge to the population in 5 communes, namely, Païlin, Samlot, Kranhoung, Kamrieng and Sre Anteak of Païlin district. The project did not allow people to use ordinary salt in the area. The project was supported by a medical officer from the national malaria programme and a WHO sanitarian.
Drug sensitivity study was conducted between 1966 and 1967 in 3 sites (Snuol rubber plantation hospital, Preah Ket Mealear hospital in Phnom Penh and catholic hospital in Battambang town) on chloroquine, quinine and Fansidar for falciparum. This study was led by a WHO malariologist. At the time chloroquine, quinine and a single dose of 2 tablets Fansidar were still sensitive to P. falciparum. 

During that period, 2 outbreaks of malaria occurred in Païlin commune (Païlin town) between May and November 1962. Another outbreak occurred in Sihanouk Ville between January and April 1965. Intervention measures were taken, DDT residual house spraying, mass drug administration of chloroquine  (10mg-base/Kg single dose) every week and health education campaign warning of population about malaria outbreak.

Entomological survey was conducted between 1962 and 1963 by 3 entomology teams nation wide for identifying anopheline species distribution. All mosquitoes collected both adults and larvae were identified for species confirmation and all adult mosquitoes were dissected for sporozoite rate and parous rate. Four anopheline species were found with sporozoite infections in their salivary glands, namely, An. dirus, An. minimus, An. maculatus and An. sundaicus while the other 2 species, An. barbirostris and An. Subpictus were only found oocyst infections in stomach (Table 16).

Two medical officers were assigned to the malaria programme in 1961. Ninety new sanitary technicians were also recruited and trained for national malaria programme. The national supervisors and 2 WHO consultants supported all the activities in pilot zone. One national supervisor and one WHO malariologist supervised the malaria outbreak intervention.

Overseas training

· 6 malaria technicians have attended a 3 month training course on epidemiology for malaria programme at Belgrad, Yugoslvia in 1961.

· 6 malaria technicians have attended a 3- month training course on combined course of parasitology/Entomology at Malaria Eradication Training Centre (METC) Manila, Philippines in 1962.

· 4 malaria technicians have attended a 3 month training course on epidemiology for malaria programme at METC, Manila , Philippines in 1963. 

· The Director of malaria programme has attended a 12- month training course on public health at Rennes, France in 1964.

· 1 entomology supervisor has attended a 2- month study tour on entomology at Sabah , Malaysia in 1965.

· 2 senior malaria technicians have attended a 3- month training course on senior malaria programme manager at METC, Manila, Philippines in 1968.

Funds

· The government supported salaries and perdiem for national staff mission, drugs, fuel and operational cost

· WHO provided technical supports, drugs and laboratory supplies

· UNDP granted to support malaria control programme for 1970.

6. 1970-April 1975:

Malaria activities were reduced due to civil war between Lon Nol and Khmer Rouge regimes.

At the time the main activity was confined to treatment of malaria patients undertaken only in the camps of displaced population surrounding Phnom Penh city and provincial towns such as Païlin, Battambang, Pursat, Kampong Chhnang, Kampong Cham, Kampong Thom and Siemreap.

7. April 1975-1978:

The period was Khmer Rouge regime. There were no malaria control activities at all.

8. January 1979 - April 1980:

On the 7th January 1979 the country was liberated from Khmer Rouge regime. In July, 1979, a Vietnamese malaria working group from Malaria Institute of Hanoi organized a malaria unit working under a preventive and curative department, MoH. They worked with a few survival malaria workers and some new health staff at central level only. A small malaria clinic was set up in 7 January hospital in Phnom Penh leading by one medical student and 4 nurses assisted by one Vietnamese medical officer. Malaria drug sensitivity was conducted at this hospital on 3 malaria drugs, namely, chloroquine, Fansidar and Quinine. 

9. May 1980-1983:

A national malaria control programme was reorganized in May 1980. The programme became a programme in National Health System and the programme workd with provincial health staff. A five year plan of action was developed and submitted to MoH for searching supports from donors. The remaining funds granted by UNDP from 1975 was claimed to WPRO Manila, Philippines in June, 1980. The Medish Committee Holland / Vietnam (NGO) started to support the malaria control programme in Cambodia in 1980. Few weeks later WHO headquarters sent a WHO malaria consultant to Cambodia to support and identified the programme needs and to re-establish the national programme in late September, 1980.

A training course on malaria control programme management was held in Phnom Penh. A total of 68 participants from all provinces were attended to the 8 –week course between October and November in 1980. The training course was supported from WHO through UNICEF office in Phnom Penh by using the remaining funds from WPRO. Training courses on microscopy diagnosis were also conducted for a total of 160 microscopists from provincial and district levels (each course for 40 participants).

In November, a malaria outbreak occurred in Svay Rieng province among the returnees from Khmer Rouge areas. Most of the malaria cases were P.vivax infection and the outbreak continued for 2 months. Intervention measures taken included: mass drug administration of chloroquine to all population every week and treatment of fever cases at home and health centre with chloroquine (10mg./kg on D1 and 5mg/kg on D2 and D3) and a single dose of primaquine (15mg for adult dosage).

In 1980, the Medish Committee Holland / Vietnam sent 4 Land Cruisers, spray pumps, microscopes, insecticide (DDT), laboratory supplies and a big quantity of malaria drugs such as chloroquine, primaquine, quinine (tablets and injection), Fansidar (tablets and injection) and tetracycline to the national programme.

In the middle of 1981 the WHO provided 24 Land Cruisers, 160 moto-cycles, 150 microscopes (Olympus), other laboratory supplies and a big quantity of malaria drugs, chloroquine, amodiaquine, Fansidar, quinine and tetracycline. Through this strong support the national malaria control programme had good opportunity to increase malaria networks and activities. The main activities were to train new staff on diagnosis and clinical management. The supervision was undertaken by a combined team from central level in collaboration with provincial supervisor to district commune level.

10. 1984- 1990:

The malaria control programme officially became a National Malaria Centre (CNM) in early 1984. National Malaria Center building was constructed in 1989 by Government and UNICEF funds. The laboratory was equipped by Agence de coopération culturelle & technique (ACCT) France.

Between 1984 and 1989 the national malaria control programme had encountered a big problem of increasing malaria patients and deaths due to the massive population movement from all the areas to Cambodia/Thai border. During that time, the government mobilized several hundred peoples in each province for a long hard work along the border every 3 to 6 months per group. The main work was to eliminate the Khmer Rouge shelters, to prevent infiltration of arms and munitions, and to protect the border.

Due to the increasing of patients the malaria clinic was moved from 7 January hospital to railway hospital in 1988 and then moved to national malaria centre in 1989. Malaria drug sensitivity was monitored at railway hospital.

A big outbreak of malaria occurred on January 1987 in Som and Ta O communes of Kirivong district in Takeo province among the workers who returned from Cambodia/Thai border. There were about 1000 patients admitted in the field clinic at Som pagoda and a primary school, and about 600 patients in the field clinic at Ta O pagoda. Among the admitted patients, 30% of them were severe and complicated malaria. The following interventions were taken for 4 months until the outbreak was over in April.

· To establish a field clinic at pagodas and primary school 

· 2 medical doctors, 
· 6 medical officers, 
· 4 microscopists, 
· 30 nurses, 
· 4 health education staff, 
· 3 drivers for 3 vehicles
· To carry out home visit for treatment of fever cases with chloroquine

· To carry out mass drug administration of a single dose of chloroquine 10mg / kg to all non fever cases

· To conduct health education campaigns using speakers mounted with vehicle by health education staff of MoH.

· To carry out residual indoor house spraying with DDT.

· To carry out space spraying of malathion ULV after sunset to knock down the infected female mosquitoes.
The treatment given was: 

Simple or uncomplicated malaria :

Chloroquine 10mg / kg on day 1 and 5mg / kg on day 2 and day 3

Severe and complicated malaria :

Day 1

- quinine 10mg/kg + Dextrose 10% 500ml  IV for 4 hours

- quinine 10mg/kg + Dextrose 10% 500ml  IV for 8 hours

- quinine 10mg/kg + Dextrose 10% 500ml  IV for 8 hours

Day 2

- quinine 10mg/kg + Dextrose 10% 500ml  IV for 8 hours x 3 times / day



Day 3 

When patient can swallow the tablet, injection was stopped and quinine and tetracycline tablets were given until day 7.


11. 1989-1991

Action International Contre la Faim (AICF) French NGO started to support a clinical training, microscope training and constructed 4 laboratories at Chhouk district of Kampot province, Kravanh district of Pursat, Tuk Phos district of Kampong Chhnang province and Chamkar Leu district of Kampong Cham province. Refresher trainings for microscopists and clinicians were conducted in Phnom Penh. Around 40 health staff attended to an each training course and the course was organised 2 or 3 times per year. AICF also provided one vehicle to the programme and 4 motocycles with microscopes, blood slides and drugs to establish malaria mobile clinic in 4 districts. There was no outbreak during the period. Malaria treatment was well established at provincial and district hospitals, and commune dispensary. Health education was conduced by Provincial Health Education Unit and hospital clinicians. 

   Table 1: Parasite rate of blood slide examined

	Province name
	District name
	Parasite rate

	KampongCham
	Chamkar Loeu
	Around 50%

	KampongThom
	Samdan
	Around 50%

	KampongThom
	Rovieng
	30 - 50%

	Kratie
	Snuol
	50 - 80%

	Battambang
	Pailin
	50 - 80%

	Pursat
	Phnom Kravanh
	50 - 80%

	Kampot
	Koh Kong*
	30 - 50%

	Ta Keo
	Kirivong
	30 - 50%


* Koh Kong was a district of Kampot province.

  Table 2. Infant parasite rate (0-11 months) in Snoul district Kratie province

	Commune Name
	1953 
	1954

	
	Infant parasite rate
	Infant parasite rate

	Sray chreas

Choeng

Ksim

Snuol

Sre char


	Around 30%

More than 30%

More than 30%

Around 30%

Around 30%


	Decreased to almost half




  Table 3. Overall parasite rate from blood surveys of the population aged over 
1 year-old in Snoul district Kratie province

	Commune Name
	1953
	1954

	Sray chreas
	30 - 50%
	Slightly decreased

	Choeng
	More than 50%
	

	Ksim
	More than 50%
	

	Snuol
	30 - 50%
	

	Sre char
	30 - 50%
	


   Table 4. Mosquito density before and after DDT spraying intervention

	Species
	Density per man / hour from day time indoor resting collection

	
	1953
	1954

	An. minimus

An. vagus

An. aconitus

An. dirus

An. philippinensis
	Less than 100

More than 100

Less than 100

Less than 100

0
	Decreased

Decreased

Decreased

Decreased

0


Table 5. Mosquito biting rate before DDT spraying intervention in 1953

	Species
	Biting rate per man per night from human bait collection
	Biting rate per animal per night from animal bait  collection

	
	Indoor
	Outdoor
	

	An. minimus

An. vagus

An. aconitus

An. dirus

An. philippinensis
	Moderate

Low

Very low

Moderate

Low
	Moderate

Low

Low

Moderate

Moderate
	Moderate

Moderate

Low

Low

Moderate


Table 6. Mosquito biting rate after DDT spraying intervention in 1954

	Species
	Biting rate per man per night from human bait collection
	Biting rate per animal per night from animal bait  collection

	
	Indoor
	Outdoor
	

	An. minimus

An. vagus

An. aconitus

An. dirus

An. philippinensis
	Low

Very low

None

Very low

Very low
	High

Moderate

Low

Moderate

Moderate
	High

High

Moderate

High

High


Table 7. Oocyst rate, Sporozoite rate and Parous rate from five mosquito species 
dissected in 1953 and 1954
	Species
	Oocyst rate (%)
	Sporozoite rate (%)
	Parous rate (%)

	
	1953
	1954
	1953
	1954
	1953
	1954

	An. minimus

An. vagus

An. aconitus

An. dirus

An. philippinensis
	0

0

0

0

0
	0

0

0

0

0
	0

0

0

0

0
	0

0

0

0

0
	More than 50%
	More than 50%

No change after DDT intervention


Table 8.  Results of the blood surveys in 13 provinces in 1955

	No
	Province
	Overall parasite rate (%)

	1

2

3

4

5

6

7

8

9

10

11

12

13
	Stung Treng

Kratie

KampongCham

Prey Veng

Svay Rieng

Takeo

Kampot

KampongSpeu

KampongChhnang

Pursat

Battambang

Siemreap

KampongThom
	More than 50%

More than 50%

More than 50%

0

Few

30 - 50%

More than 50%

More than 50%

30 - 50%

More than 50%

More than 50%

30 - 50%

More than 50%


Table 9: Proportion of mosquitoes caught from unsprayed experimental
hut in 1958 and 1959
	Locality
	Anopheline Species
	No of mosquito caught from the hut
	No of mosquito caught from the trap

	Kbal Trach in 1958
	An. dirus

An. minimus

An. maculatus
	Moderate

Very low

Very low
	Very high

Low

Low

	Rumduol in 1959
	An. dirus

An. minimus

An. maculatus
	Moderate

Low

Very low
	Very high

Moderate

Low


Table 10: Proportion of mosquitoes caught from unsprayed and spayed huts in Rumduol village in 1959
	Anopheline Species identified
	Sprayed hut 
	Unsprayed hut

	
	No of mosquito caught from the hut
	No of mosquito caught from the trap
	No of mosquito caught from the hut
	No of mosquito caught from the trap

	An. dirus

An. minimus

An. maculatus
	Moderate

Low

Very low
	Very high

Moderate

Low
	Very high

None

None
	Moderate

Very low

Very low


Table 11: 24 hours survival test on mosquitoes caught from unsprayed and spayed huts in Rumduol village between 1959 and 1960
	Month
	1959
	1960

	
	Unsprayed hut
	Sprayed hut
	Unsprayed hut
	Sprayed hut

	
	No of mosq tested
	24 h morta lity
	No of mosq tested
	24 h morta lity
	No of mosq tested
	24 h morta lity
	No of mosq tested
	24 h morta lity

	May
	< 50
	0
	< 20
	≈ 10%
	< 50
	0
	< 10
	<10%

	June
	<50
	0
	<20
	≈ 10%
	>50
	0
	<10
	0

	July
	< 50
	0
	< 20
	≈ 10%
	> 50
	0
	< 10
	0

	August
	> 50
	0
	< 20
	≈ 10%
	> 50
	0
	> 10
	0

	September
	> 50
	0
	> 20
	≈ 10%
	> 50
	0
	> 10
	0

	October
	< 50
	0
	> 20
	≈ 10%
	< 50
	0
	> 10
	0


Table 12: Susceptibility of An. dirus, An. minimus and An. maculaus to DDT undertaken in Kbal Trach village in 1958

	Dosage Concentration
	An. dirus
	An. minimus
	An. maculatus

	
	No of mosq exposed
	No of death
	Mortality
	No of mosq exposed
	No of death
	Mortality
	No of mosq exposed
	No of death
	Mortality

	2 %

1 %

0.50 %

0.25 %
	> 200

> 200

> 200

> 200
	> 200

> 200

< 100

< 50
	≈ 100%

≈ 100%

< 50 %

< 30 %
	< 100

< 100

< 100

< 100
	< 100

< 100

< 50

< 20
	≈ 100%

≈ 100%

< 50 %

< 20 %
	< 30

< 30

< 30

< 30
	< 30

< 30

< 20

< 10
	≈ 100%

≈ 100%

< 50 %

< 30 %

	Control
	> 200
	0
	0
	< 100
	0
	0
	< 30
	0
	0


Table 13: Susceptibility of An. dirus, An. minimus and An. maculaus to DDT undertaken in Rumduol village in 1959

	Dosage Concentration
	An. dirus
	An. minimus
	An. maculatus

	
	No of mosq exposed
	No of death
	Mortality
	No of mosq exposed
	No of death
	Mortality
	No of mosq exposed
	No of death
	Mortality

	2 %

1 %

0.50 %

0.25 %
	> 200

> 200

> 200

> 200
	> 200

> 200

< 100

< 30
	≈ 100%

≈ 100%

< 50 %

< 20 %
	< 100

< 100

< 100

< 100
	< 100

< 100

< 50

< 20
	≈ 100%

≈ 100%

< 50 %

< 20 %
	> 50

> 50

> 50

> 50
	> 50

> 50

< 30

< 20
	≈ 100%

≈ 100%

< 50 %

< 20 %

	Control
	> 200
	0
	0
	< 100
	0
	0
	> 50
	0
	0


Table 14: Bioassay of residual of indoor wall sprayed with DDT (at 2gr/m2) on April 1958 undertaken in Trapeang Leak village between May and October 1958
	Month
	Control
	Palm Leaves
	Bamboo
	Wood

	
	No of mosq expo
	No of death
	Morta lity
	No of mosq expo
	No of death
	Morta lity
	No of mosq expo
	No of death
	Morta lity
	No of mosq expo
	No of death
	Morta lity

	An. dirus

	May

June

July

August

September

October
	<100

<100

<100

<100

<100

<100
	0

0

0

0

0

0
	0

0

0

0

0

0
	<100

<100

<100

<100

<100

<100
	<100

<100

<100

>50

<50

<20
	≈100%

≈100%

<100%

<50%

<50%

<20%
	<100

<100

<100

<100

<100

<100
	<100

<100

>50

<50

<50

<10
	≈100%

<100%

>50%

<50%

<50%

<10%
	<100

<100

<100

<100

<100

<100
	<100

<100

<100

<100

>50

<50
	≈100%

≈100%

≈100%

≈100%

>50%

<50%

	An. minimus

	May

June

July

August

September

October
	<50

<50

<50

<50

<50

<50
	0

0

0

0

0

0
	0

0

0

0

0

0
	<50

<50

<50

<50

<50

<50
	<50

<50

<50

<30

<30

<20
	≈100%

≈100%

>50%

<50%

<50%

>20%
	<50

<50

<50

<50

<50

<50
	<50

<50

<50

<30

<20

<10
	≈100%

<100%

>50%

<50%

<50%

<20%
	<50

<50

<50

<50

<50

<50
	<50

<50

<50

<50

<30

<20
	≈100%

≈100%

≈100%

<100%

>50%

<50%

	An. maculatus

	May

June

July

August

September

October
	<30

<30

<30

<30

<30

<30
	0

0

0

0

0

0
	0

0

0

0

0

0
	<30

<30

<30

<30

<30

<30
	<30

<30

<30

<20

<20

<10
	≈100%

≈100%

<100%

<50%

<50%

>20%
	<30

<30

<30

<30

<30

<30
	<30

<30

<20

<20

<20

<10
	≈100%

<100%

>50%

<50%

<50%

>20%
	<30

<30

<30

<30

<30

<30
	<30

<30

<30

<30

<20

<10
	≈100%

≈100%

≈100%

<100%

>50%

>20%


Table15: Bioassay of residual of indoor wall sprayed with DDT (at 2gr/m2) on April 1959 undertaken in Tporng village between May and October 1959

	Month
	Control
	Palm Leaves
	Bamboo
	Wood

	
	No of mosq expo
	No of death
	Morta lity
	No of mosq expo
	No of death
	Morta lity
	No of mosq expo
	No of death
	Morta lity
	No of mosq expo
	No of death
	Morta lity

	An. dirus

	May

June

July

August

September

October
	<200

<200

<200

<200

<200

<200
	0

0

0

0

0

0
	0

0

0

0

0

0
	<200

<200

<200

<200

<200

<200
	<200

<200

<200

<200

<100

<50
	≈100%

≈100%

≈100%

<100%

>50%

>20%
	<200

<200

<200

<200

<200

<200
	<200

<200

<200

<100

<50

<30
	≈100%

<100%

>50%

<50%

>20%

>10%
	<200

<200

<200

<200

<200

<200
	<200

<200

<200

<200

<100

<100
	≈100%

≈100%

≈100%

<100%

<50%

<50%

	An. minimus

	May

June

July

August

September

October
	<100

<100

<100

<100

<100

<100
	0

0

0

0

0

0
	0

0

0

0

0

0
	<100

<100

<100

<100

<100

<100
	<100

<100

<100

>50

<50

<30
	≈100%

≈100%

<100%

>50%

<50%

<30%
	<100

<100

<100

<100

<100

<100
	<100

<100

>50

<50

<30

<20
	≈100%

≈100%

>50%

<50%

<30%

<20%
	<100

<100

<100

<100

<100

<100
	<100

<100

<100

<100

>50

<50
	≈100%

≈100%

≈100%

<100%

>50%

<50%

	An. maculatus

	May

June

July

August

September

October
	<50

<50

<50

<50

<50

<50
	0

0

0

0

0

0
	0

0

0

0

0

0
	<50

<50

<50

<50

<50

<50
	<50

<50

<50

<50

<20

<10
	≈100%

≈100%

>50%

>50%

<50%

<20%
	<50

<50

<50

<50

<50

<50
	<50

<50

<50

<30

<10

<10
	≈100%

<100%

>50%

<50%

<20%

<20%
	<50

<50

<50

<50

<50

<50
	<50

<50

<50

<50

<20

<20
	≈100%

≈100%

≈100%

>50%

<50%

<30%


Table 16. Anopheline species, its density and infections in 1962 and 1963

	No
	Species
	Density/man/hour
	Oocyst

rate
	Sporozoite

rate

	
	
	Indoor
	Outdoor
	
	

	1
	An. dirus
	++
	++
	+
	+

	2
	An. barbirostris
	+
	++
	+
	– 

	3
	An. maculatus
	+
	++
	+
	+

	4
	An. minimus
	++
	++
	+
	+

	5
	An. subpictus
	+
	++
	+
	–

	6
	An. sundaicus
	+
	++
	+
	+

	7
	An. annularis
	++
	++
	–
	–

	8
	An. argyropus
	+
	++
	–
	–

	9
	An. karwari
	+
	++
	–
	–

	10
	An. philippinensis
	+
	++
	–
	–

	11
	An. vagus
	+
	++
	–
	–

	12
	An. kocki
	0
	++
	–
	–

	13
	An. lesteri
	0
	++
	–
	–

	14
	An. barbumbrosus
	0
	+
	–
	–

	15
	An. hyrcanus group
	0
	+
	–
	–

	16
	An. indiensis
	0
	+
	–
	–

	17
	An. jeyporiensis
	0
	+
	–
	–

	18
	An. letifer
	0
	+
	–
	–

	19
	An. mangianus
	0
	+
	–
	–

	20
	An. nigerrimus
	0
	+
	–
	–

	21
	An. separatus
	0
	+
	–
	–

	22
	An. sinensis
	0
	+
	–
	–

	23
	An. tesselatus
	0
	+
	–
	–

	24
	An. umbrosus
	0
	+
	–
	–

	25
	An. aconitus
	0
	+
	–
	–

	26
	An. aitkeni
	0
	0
	–
	–

	27
	An. alongensis
	0
	0
	–
	–

	28
	An. annandalai
	0
	0
	–
	–

	29
	An. insulaeflorum
	0
	0
	–
	–

	30
	An. nitidus
	0
	0
	–
	–

	31
	An. pampanai
	0
	0
	–
	–


THE NATIONAL MALARIA CONTROL PROGRAM
The actual implementation of malaria control program activities is integrated into the general health services at the provincial, district and commune level. Each Province has a "Provincial Malaria Supervisor" who may have additional responsibilities for dengue and other communicable disease control. District  "Malaria Staff " is in almost all cases multi‑functional. The entire general health system is being reorganized in a new Health Coverage Plan.

The NMCP is a vertical program led by the NMC in Phnom Penh, but is decentralized administratively with responsibility for activities assigned to provincial and district health departments. 
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Current activities of the NMCP
The overall goal of the malaria control program is to improve the health status of the people in Cambodia by contributing to the reduction of malaria morbidity & mortality.

The specific objectives are to reduce the malaria morbidity by 30% and malaria mortality by 50% by the year 2007 (compared to the baseline year 2000).

Strategies

i.   Strengthening the institutional capacity of the NMCP at central and peripheral levels

ii.  Improving malaria case management for all segments of the population 

iii. Improving preventive measures to protect the population groups at risk

iv. Increasing the coverage and effectiveness of Information, Education and Communication (IEC) for population residing in malaria risk areas.

The responsibilities of the institutions at different levels in implementing the identified strategies and activities are summarized in annex 3. Moreover, the NMCP has identified the following strategic approaches for each of the high-risk groups (table 1).

Table 1: Malaria prevention approaches targeted to specific risk groups:

	Risk group
	Vector control method
	Level of subsidy required
	Treatment short term
	Treatment Goal
	Highest at risk

	Minority

inhabitants

(montagnars)
	Village ITN distribution


	High due to barter economy
	Case detection during bednet distribution
	Mobile village based treatment

VMW 
	Children and pregnant women

	Temporary forest workers
	Impregnated Mosquito hammock nets
	None -affluent risk group: Social marketing
	Support to private markets
	Social marketing of treatment kits
	Adult males

	Refugees & new forest settlers
	Village ITN distribution
	High due to poverty
	Support to private markets
	Building of public health system
	Children and adults alike


MANAGEMENT AT CNM

MANAGEMENT FUNCTIONS
PLANNING

· A combination of central strategic and operational plans based on programme requirements plus provincial plans based on decentralized responsibilities

· Work plans are submitted to CNM by the provinces in December of each year, these are then quality reviewed by CNM and passed on to MoH and Donors for approval and funding

ORGANISING

· Responsibilities for CNM staff and Provincial staff are clearly earmarked and the different activities are organised as per responsibility. (See chart of responsibilities)

STAFFING

· CNM has different program related staff and within each program, staff are assigned to identified departments (see Organogram)

· Additional staffing requirements are submitted to MoH in January of each year.

· Human Resource Management explained separately

DIRECTING

· CNM  has a Director, 2 Vice Directors (one of whom is the Malaria’ Program Manager) and a Technical Bureau  to provide overall direction to the programme (including vision, mission, objectives, strategies, etc.)

· At the provincial level, the PHD and the Technical Bureau assume responsibility for direction of the programme

CO-ORDINATING

· Coordination with MoH and other Departments and Ministries (Formal mechanism is Co-com meetings and informally through interactions and verbal communications)

· Coordination with donors and NGOs (Formally through Monday Morning Meetings, joint supervision and monitoring visits, and other fixed meetings/workshops and informally through personal interactions, verbal communications, etc.)

· Interdepartmental coordination within CNM encouraged through heads of departments meetings and Monday Morning Meetings

REPORTING

· CNM brings out Quarterly Reports, Half-yearly Reports and Annual Reports with contributions from all programmes and departments

· Reports follow specialised activities such as supervision, training, bednet distribution, health education, surveillance, epidemic investigation, etc.

BUDGETING

· CNM prepares 5 years budget outlook statements, annual budgets as well as quarterly budgets, and submits to the appropriate authorities and agencies

· Provinces submit annual and quarterly work plans and budgets and the budgetary releases are made by the MoH/donors on a quarterly basis.

· Budget expenditure under World Bank project monitored on a Monitoring Matrix on a quarterly basis

PROCUREMENT AND LOGISTICS MANAGEMENT

· Procurement needs are assessed on the basis of requests received from Programme Managers of CNM, Provincial Health Departments and others, and their technical appraisal

· CNM as such does not procure, however, it assists MoH, Donors and others in identifying equipment and material that need to be procured.

· Once the materials are procured by the MoH/Donor organizations, the bulk of them are stored in the CMS and distributed to the provinces

· However, part of the requirements for bed nets and drugs are kept at the CNM Stores for distribution during emergencies, camps and operational research studies

· IBN department distributes nets after insecticidal treatment in Sentinel villages.

Responsibility chart for Malaria Programme Implementation
	Strategy


	Components
	Activities
	Responsibility

	
	
	
	CNM


	PHDs


	Others

(Hosp. & HCs)

	Strengthening the institutional capacity


	· Overseas scholarships

·  Study Tours

· Short Courses & Training Programmes
	· Identification

· Selection

· Organization

· Participation

· Training of    Trainers

· Monitoring & Evaluation of Training

· Training peripheral staff
	(
(
(
(
(
(

	(
(
(

	(
(


	Improvement in malaria disease management


	Early diagnosis of malaria

Prompt Treatment
	· Dipsticks

· Microscopy

· Blister packages

· Other drug formulations


	· Estimates

· Supply

· Monitor use

· Supervision

· As above plus Formulation of Guidelines

· Packing blisters


	· Estimates

· Supply

· Monitor use

· Estimates

·  Supply

· Monitor use

· Supervision


	Hospitals and 

HCs use these

 in diagnosis 

Hospitals and 

HCs use these

 in diagnosis



	Improvement in preventive measures to protect population at risk


	Vector control 

Personal protection
	Distribution and retreatment of IBNs

Social marketing of Hammock Nets


	· Estimates

· Planning

· Distribution

· Sentinel surveillance 

· Evaluation of impact

· Estimates

· Planning

· Distribution

· Marketing

· Pricing 

· Promotion  

· Training   

· Evaluation of  impact
	· Distribution

· Retreatment

· Monitoring use

· Identification of areas for promotion

· Monitoring use 

· Assisting promotion, and Training
	· Monitoring

      use

· Assisting promotion, 

and  Training

· Monitoring use



	Increasing the coverage and effectiveness of IEC for population at risk to malaria


	Health Education
	· Identification of key messages

· Design & development of IEC prototypes, campaigns

· Replication of materials

· Run campaigns

· Carry out HE activities

· Monitor & Evaluate
	(
(
(
(
(
(
(

	(
(
(

	(



HUMAN RESOURCE MANAGEMENT AT CNM

1. TRAINING (OVERSEAS AND LOCAL)

2. SUPPORTIVE SUPERVISION AND PERFORMANCE APPRAISALS
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Summary of decentralized training courses

	Title of Course
	Trainers
	Trainees


	Duration


	Venue



	Clinical Training for RH & FDH


	Medical dept.chief, RH

Drug Stores chief, RH

Malaria Supervisor (in some provinces)

CNM staff


	Staff of Emergency dept,

Staff of Paediatric ward 

Staff of Medicine dept.


	5 days


	PHD office

Meeting Room/

RH/Hired premises



	Microscopy Training


	Laboratory Chief, RH

CNM staff


	Laboratory staff of RH & FDH


	5 days


	PHD office

Meeting Room/R H

	Military Training
	Military staff

CNM staff


	All Military Health Staff


	3 days


	PHD office

Meeting Room/Military

 Hospital



	HC Training


	Malaria Supervisor

CNM staff


	All HC Staff
	3 days


	PHD /OD office

Meeting Room

	HE Training
	Malaria Supervisor

CNM staff
	Health Workers

Village Health Volunteers
	3-4 days


	PHD /OD office

Meeting Room


SUPPORTIVE SUPERVISION

The purpose of supervision
· Support good performance
· Enable service providers and staff to provide quality services

· Help service providers and staff meet programme goals 

Links to other management systems
· Linking supervision to training- basis for follow-up training

· Clarifying technical guidelines (e.g National Treatment Guidelines) and promoting their use through monitoring

· Assuring logistics, improved material support

· Ensure validity of surveillance data

Process of Supervision

· CNM staff  divided into 5 groups, each group visits the provinces in their region once in a quarter. 

· Staff at PHD supervise OD and Referral Hospital staff, once in 2 months

· OD staff visit the HCs on a monthly basis

· Supervisory checklists are used during the visits

· Reports submitted to both superiors and the supervised within a week

· Actions taken followed during subsequent visits to the same facility 

Supervision Happens at All Levels of our Health System
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III. Malaria Situation Analysis in Cambodia
Malaria is still ranked among the leading causes of mortality and morbidity in the Kingdom of Cambodia. There are no nationally representative data on the incidence of malaria or burden of disease estimates. A recent Joint Health Sector Review noted that the production of Burden of Disease estimates would be a costly undertaking in Cambodia.  According to the most recent estimates (the National Health Survey, 1998), however, 13.5 per cent of the surveyed population had been either sick or injured and required clinical care in previous 30 days. One main source of disease incidence estimates is the National Health Statistics Report (NHSR) 2002
. This report only provides information about people visiting a public health facility. This is a self-selected group that only accounts for 20 per cent of those in need of health services. According to NHSR 2002, malaria is currently the third most common cause of outpatient attendance (accounting for 1.9% of outpatients in 2002), the fifth main health problem among inpatients (accounting for 4.0% of inpatients in 2002 and the second commonest cause of hospital mortality (accounting for 4.28% of deaths). When the numbers of officially recorded deaths in the year 2000 are compared, malaria mortality is 4 times higher than in neighbouring Thailand and almost 23 times more than in Vietnam. It is also a key contributor to anaemia, complications during pregnancy, low-birth weight and poor child growth. Multi-drug resistant strains of falciparum are widespread. The National Malaria Control Program (NMCP) has recognized that malaria control is an essential step in the country’s efforts at elimination of poverty. Malaria in Cambodia imposes economic costs, which include direct medical costs (for treatment), foregone wages as well as broad social costs such as schooling, demography, migration and saving. Macroeconomic costs include the impact of malaria on trade, tourism and foreign direct investment. 

It is currently the third most common cause of outpatient attendance (accounting for 1.9% of outpatients in 2002), the fifth main health problem among inpatients (accounting for 4.0% of inpatients in 2002 and the second commonest cause of hospital mortality (accounting for 4.28% of deaths as per National Health Statistics Report 2002)). When the numbers of officially recorded deaths in the year 2000 are compared, malaria mortality is 4 times higher than in neighbouring Thailand and almost 23 times more than in Vietnam. It is also a key contributor to anaemia, complications during pregnancy, low-birth weight and poor child growth. Multi-drug resistant strains of falciparum are widespread. The National Malaria Control Program (NMCP) has recognized that malaria control is an essential step in the country’s efforts at elimination of poverty. Malaria in Cambodia imposes economic costs, which include direct medical costs (for treatment), foregone wages as well as broad social costs such as schooling, demography, migration and saving. Macroeconomic costs include the impact of malaria on trade, tourism and foreign direct investment. 

According to the Annual Report of CNM
 for the year 2003, a total of 132571 people were treated for malaria by the public health services and village malaria workers during 2003. 74449 (56.1%) of these cases were confirmed either through the use of microscopy (59.25%) or rapid diagnostic tests (40.75%). 88.4% of these confirmed cases were falciparum malaria and of these 4,936 cases were classified as severe.  494 deaths were reported giving a falciparum case fatality rate of 0.8% and a severe case fatality rate of 9.96%. However, it is estimated that 90% of civilian cases are treated in the private sector and unfortunately no systematically collected data are available for this group. What proportion of this 90% can be accounted for by repeat visits resulting from therapeutic failures (because of inappropriate treatments) is unclear. Military sources suggest that 22,986 clinically diagnosed cases were treated in army health facilities in 2003 and 13 soldiers died from the disease. A recent survey of community drug practices (supported by MSH-WHO) in four Cambodian provinces along the Cambodia-Thai border revealed that more than 80% patients seek treatment other than at the public health facilities. On the basis of these figures CNM estimates that at least 300,000 new cases of falciparum malaria were treated in Cambodia in 2003. There may be another 100,000 cases a year going completely untreated in deep forest communities. It is not possible to guess at the number of resulting deaths with any accuracy but it is clear that the reported number is a gross underestimate. A factor that contributes to this under-reporting is that in Cambodia it is common practice for very sick patients to be taken away from health facilities to die at home.

Table 1:  Recent epidemiological data based on statistics from public sector health facilities issued by the CNM.

	Year
	Total cases
	Confirmed cases 
	% Pf
	Severe cases
	Deaths (severe case fatality rate)

	1996
	107,265
	80,691  
	94%
	4,372
	741  (17.0%)

	1997
	170,387
	88,029  
	93%
	5,645
	865  (15.3%)

	1998
	140,843
	58,874  
	93%
	4,580
	621  (13.6%)

	1999
	139,107
	64,679  
	93%
	6,570
	891  (13.6%)

	2000
	129,167
	62,442  
	93%
	6,207
	608  ( 9.8%)

	2001
	115,614
	49,153  
	92%
	5,453
	476  ( 8.7%)

	2002
	110,762
	41,822 
	89%
	4,214
	457 (10.85%)

	2003
	135762*
	74449 
	88.4%
	4,936
	  494  ( 9.96%)


* Including 3191malaria cases reported by VMWs
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Notwithstanding the obvious deficiencies of the available data set, the long-term trends are clear enough: There has been a steady reduction in the severe case fatality rate reflecting improvements in patient care in public health facilities. There has also been a steady decline in the number of cases reported since the 1995 peak except for the recent increase in 2003 (table 1) and this despite the confounding effect of recent improvements to the reporting system. This trend is confirmed by an examination of long-term changes in parasite composition by species. Numbers of vivax malaria cases tend to be quite stable (parasites stages rest in the liver out of reach of drug therapy and then reappear periodically long after initial infection) and so the slow but steady decline in the proportion of cases caused by P.falciparum (table 1) is a relatively robust indicator that the malaria situation is improving. Improved malaria prevention and control activities have undoubtedly played a major part but other factors have also had a positive impact. Over the past few years a number of social and political changes have resulted in reduced man-vector contact. Increased political stability has resulted in a reduction in military activities in forested areas, a government enforced ban on illegal logging has greatly reduced the numbers of people venturing into forests to collect timber and major population displacements and resettlement in forested areas have all but ceased. Nevertheless, morbidity and mortality in Cambodia remain unacceptably high and efforts must continue to bring the disease under control.
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Instructions for use

•

•

Drug products combined with IEC messages

Drug products combined with IEC messages

•

•

Instructions in Khmer and French languages

Instructions in Khmer and French languages
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in development

• Collaboration with private 

pharmaceutical enterprise

• 2 sachet-products based on 

dosage requirements

• Assessment of stability 

tests (accelerated and in 

real time) and bio-

availability test in process



   

Most affected population groups 

Cambodia has a total area of 181,035km2 and a population of 13.5 million (2004 Population Projection by Ministry of Planning
). Thick forests and jungle cover sixty-two per cent of its landmass and these areas provide ideal breeding sites for Anopheles dirus, the principal vector mosquito. Malaria transmission in Cambodia is very focal, and in most locations is also unstable, with considerable inter-annual variation in transmission intensity. For this reason, accurate targeting to the populations most at risk is a key determinant of the effectiveness of vector control.  An estimated 2,000,000 people are at risk of malaria and 500,000 of these live in the high transmission forest areas. These areas are sparsely populated with an average of just 5 inhabitants per square kilometer (compared to 132 inhabitants per square kilometer in non-malarious central areas of the country). 

There are four main categories of people affected: ethnic minority groups, forest fringe inhabitants, temporary migrants and new forest settlers. The epidemiology of the disease varies from one group to another and each different "type" situation requires a different malaria control strategy adapted to behavior, local health infrastructure and environmental conditions. 

Ethnic minority groups. These traditional forest inhabitants live mainly in the northeastern part of Cambodia and most are concentrated in the provinces of Ratanakiri and Mondulkiri. All age groups are exposed seasonally to long periods of intense transmission. Adults are usually partially immune but children and pregnant women are extremely vulnerable. Reliable malaria mortality data does not exist but the number of malaria related deaths in these communities is undoubtedly high. Recent demographic and health surveys
 in Ratanakiri revealed an under-five mortality of 230/1000. Surveys conducted by the CNM in Ratanakiri with ECMCP support in September 2001 revealed a mean falciparum prevalence in children under fifteen of 41% (ranging from 7% on the outskirts of the provincial capitol to 81% in the periphery). It was estimated from these surveys that hyperendemic malaria persists in more than 50% of villages in this northeastern province. 

Forest fringe inhabitants. Many people live in rice growing communities close to the forest. Villagers (predominantly young men) make frequent overnight visits to the forest to hunt and to collect construction wood and other products.  These visits frequently result in malaria. Cases returning to the village can infect anopheles mosquitoes breeding in and around the rice fields. Although these species are less efficient vectors of malaria than the one found in the forest, limited local transmission can occur. All age groups are therefore at risk but the majority of cases are found in adult males. 

Temporary migrants. People working in the forest for extended periods such as gem miners, loggers, sandal wood collectors and soldiers are at high risk of contracting malaria. Most are adult males, although quite often whole families including women and children migrate.  They may come from villages near the forest but many also come from far-flung regions of the country when seasonal demand for labor in those areas is low. Often they have little or no immunity to malaria. Most attend health facilities close to the forest where they work but many also seek treatment when they return to their homes.

New forest settlers. Families who, for economic or political reasons, relocate to forested areas to establish farms are initially at high risk of contracting malaria. Their immunity is usually low.  Malaria transmission diminishes with continued development and deforestationof the settled area.

Epidemiological aspect
· Risk related to environmental condition: residence in forest and mountainous areas.

· Risk related to host: poor concept on malaria cause that affect sleeping habit and exposed to transmission.
· Risk related to socio-economic factors: migrant to malaria endemic area thus exposure to environmental risk.

MAP OF MALARIA RISK AREAS

[image: image1]
Vector distribution
Anopheles dirus and An. minimus are the predominant vectors in forested region. Of Cambodia   Species of the An. dirus complex are among the world’s most efficient vectors, being highly anthropophilic and long-lived. They breed in shady leafy pools and paddles and tend to be the main vector in deep forest. They are highly exophilic and typically have a peak of biting around midnight.

An. minimus is a moderate to highly efficient vector, it bites man but also domestic animals and is moderately long-lived. It breeds in pools besides mountain streams and tends to be the main vector in foothills and at the forest fringe. It is also a complex of sibling species; in some places it is still highly endophilic but in others, usually with a history of DDT-spraying, it is now strongly exophilic. 

ITN offers the most potent tool for control of malaria transmission in the high- risk epidemiological settings.  The following are the appropriate situations where the ITN programme is the best approach:

· Pregnant women and children.

· Non immune persons moving to areas of intense transmission.

· Inaccessible, remote and difficult terrain systems  

· Temporary shelters (farm hut) forest fringes areas, plantations, land development projects.

Aside from access to mosquito nets and insecticides, one of the problems in large scale implementation of ITNs is re-treatment. Preliminary surveys have shown that only less than 10% of nets available in Africa is re-treated. IN Cambodia, the retreatmene rate is well below  the acceptable  level (50%) . The development of mosquito nets pre-treated with insecticide that could last as long as the life span of the mosquito nets - is one of the potential solutions to this problem. Of this type of mosquito nets, only Olyset( nets passed the WHOPES evaluation scheme and is now available in the market. Olyset( nets is made of polyethylene netting material with pyrethroid insecticide (2% permethrin)  incorporated into it during its manufacture.  Its efficacy has been well studied in Côte d’Ivoire and in Senegal in Africa by WHO. 

Five insecticide compounds of the pyrethroids group are recommended by WHOPES for treatment of mosquito nets. The Cambodian bed net’s programme using Deltamethrin (K-Othrin) 1% SC as insecticide of choice There is no evidence for any build up of insecticide resistance to deltamethrin in malaria vectors in Cambodia from areas where thousands of bed nets have been treated annually for up to 8 years (since 1996). of choice The insecticide susceptibility tests done in 2003 by the National Malaria Center revealed both An. dirus and An. minimus are still susceptible to the deltamethrin, permethrin and Lambda-cyhalothrin. 


[image: image2]
Vector Control Strategy in Malaria Program in Cambodia
Strategy
· Impregnated bed net free distribution and re-impregnation targeting to population at risk category 1 and 2.

· Social marketing of hammock net with insecticide K-O TAB targeting to population at risk category 3 and 4.

Classification of risk groups

· Category 1 defined as people reside in forested villages.

· Category 2 defined as people reside in the villages at 200 m distance from forest.

· Category 3 defined as people reside in the villages between 200 to 500 m distance from the forest.

· Category 4 defined as people reside in the villages between 500 to 1,000 m distance from the forest.

Risk groups
· Mainly aged group of 15 to 49 up to 65%

· Children under five were observed mainly in the Eastern part of the country.

Pop. at risk of local malaria transmission(Total Pop.1,390,401 before 2001)

Pop. at risk of local malaria transmission in 2001-2002

Achieving & maintaining coverage with ITNs in Cambodia 1996 -2002

Cambodia has a population of 11.8 million. Forests and jungle cover sixty-two per cent of its landmass and it is these areas are forested or hilly with An. dirus and An. minimus as principal vector mosquitoes. In the forests four main risk groups are affected by malaria: ethnic minority groups; new forest settlers; temporary forest dwelling migrants and forest fringe inhabitants. The epidemiology of the disease varies from one group to another and carefully targeted, locally appropriate strategies for malaria prevention are being developed for each.

Seven ethnic minority groups traditionally live in Cambodia’s remote forested and hilly areas with a total population estimated at 350,000.  This risk group lives under permanent height local transmission of malaria, with up to 80% of children carrying malaria parasite and 50% clinically ill with malaria before the introduction of impregnated mosquito nets.

In addition to this high risk group the population of new settlers in the forested and malarious areas of Cambodia has also risen to 350,000 since the end of the war in 1998.  This is due to resettlement programmes for returning refugees and IDD as well as a economic interests to migrate settle and farm as pioneers in previously inaccessible areas under to Khmer Rough control. These new settlements are epidemic prone due to the settlements of non-immune adult populations and absence of any kind of health system even private in the new settlement areas.  The National Malaria Programme of Cambodia has responded with highly subsided distribution of impregnated bednets in villages with local transmission since 1996.  Over the years the coverage level could be rapidly increased based on a large RBM partnership network including all malarious PHDs and 20 NGOs.  Bednet distributions are systematically combined with other outreach activities such as treatment of acute malaria, deworming, distributions of vitamin A and iodine capsules, and if the opportunity arises with vaccinations.  The effect of bednets on populations is monitored regularly through indicator villages. The maintenance of bednet coverage and the regularity of reimpregnation are a permanet logistical challenge; especially as the risk group is rapidly increasing.  Since 1998, it has almost doubled to 980,000 due to new settlements.  The following graphs, and maps illustrated the progress made since 1996 and the current level of coverage achieved. 

The increase in bednet coverage of the population at risk living permanently in areas of local transmission of malaria 1996 –2001


          IBN distribution & re-impregnation


· Step I:  CNM with assistances of PHD staff

· Step II: PHD with the assistance of OD staff  
and (sometimes HC staff)
       Partnership with NGOs.

· Step III: PHD, OD, HC, HP, NGO partners 
     and Village Health Volunteers
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IBN coverage of target population in 2002 
(Applied GIS at commune levels)


IBN coverage in 18 provinces

(IBN coverage gradually increased over the last 6 years.)


SOCIAL MARKETING OF HAMMOCK NETS FOR MALARIA PREVENTION 

A)-Background : 

 Malaria continues to be a challenging major public health problem in  Cambodia owing to being associated with considered morbidity and  economic losses despite the recent significant declines in incidence and  case fatality rates.

A significant proportion of the Cambodian population visit the forests on a   regular basis  for their livelihood, be it for logging, cultivation, gem-mining or even collection of firewood. Their lack of immunity and knowledge about malaria prevention puts them at a high risk for the disease. New districts in the provinces are opening up in the malaria zones. Migrant forest workers are unaware of malaria and they still believe in superstitious causes of the disease such as the existence of guardian forest spirits, etc.    

It is estimated that 2/3 of the estimated 1.5 million temporary forest dwellers sleep in hammocks. Malaria transmission is perennial in all of the country with a seasonal peak during the rainy season June to November. Anopheles mosquitoes that transmit malaria only bite from dusk to dawn and not during the day. The incubation period is 7-14 days, not shorter and rarely longer. However, all travelers returning from malaria regions should seek immediate medical advice in case of fever and inform their physician      about their travel.  There will therefore be a great impact on the malaria situation in the country if the concept of the use of insecticide-treated hammock nets among these populations at risk is promoted (the key message is "Use Insecticide-treated Hammock Net- No mosquito bite, no malaria, good health”).

In order to contribute to the reduction of mortality and morbidity rates caused by malaria, the Ministry of Health decided to include the social marketing of insecticide-treated hammock nets as an important component of the World Bank supported Communicable Disease Control and Health Development Project. Although the component was envisaged to be initiated in 1997, owing to certain unavoidable delays, the pilot phase could be taken up only in 1999. Spurred by the success of the pilot phase, the Social Marketing Department of the CNM has launched an ambitious nation-wide campaign supported by adequate mass media and other forms of social mobilization efforts in malaria-prone areas both national and private such as road shows, TV and radio, banners, etc.

B)-Goal :

· To contribute to malaria control in Cambodia by educating, informing, promoting, and marketing impregnated hammock nets to the population at risk. 

C)-Objectives : 

· To disseminate information education to the at-risk populations on the method of using the hammock nets and insecticide treatment. To increase the knowledge and practices of the people living in the remote areas on malaria prevention by developing appropriate and effective IEC messages and materials.

· To promote the insecticide treated hammock nets as an effective protective measure to prevent from mosquito- biting. To market the hammock nets and insecticide tablets to the villagers/forest workers at an affordable price ("Peace Net and "Peace Tablet" used to protect oneself from mosquito-bites).

· To monitor sales as well as information and practices of buyers to understand the consumer preferences.

· To establish working relationships with provincial health departments and NGOs. Operational research on the sleeping habits, travel history, living habits, etc. which expose people to the risk of malaria.    
D)-Summary of Activities undertaken in the year 2001 

The CNM Social Marketing Department of Hammock Nets has prepared and submitted the Strategic and Operational Plan to PCU/MOH for the sub-project activities on Social Marketing of Hammock Nets for the period from June 2001 to December 2002. 

Progress has been made during the period on the scaling up of the Social Marketing sub-project from the pilot phase to a Nation-Wide Expansion Phase, with technical assistance from the World Health Organization (WHO).

The National Center for Parasitology, Entomology, and Malaria Control (CNM) has launched a nation-wide campaign of social marketing of the  “Peace” brand of hammock nets along with insecticide tablets in late October 2001. Two TV spots have already been broadcasted nation-wide on 07 October 2001 and 14 October 2001 through Battambang TV Station (TVK); on October 13, 2001 in Phnom Penh TV Station (TV3). On December 15-26, 2001 the CNM and WHO jointly worked with the organization of Dirt Bike Riders comprising of 63 dirt bike riders in the starting from Phnom Penh and passing through Preah Vihear, Rattanakiri, and Mondulkiri provinces before returning to Phnom Penh " Caltex Extreme Rally Raid 2001 ", while the Rally was on a Concert on malaria prevention information was organized in Rattanakiri province and meanwhile to promote " Peace Net "& "Peace Tablets".

Framework for developing Social Marketing Strategy


[image: image5]
Strategies :

1. Health Education during field visits to promote hammock nets and insecticide tablets.

2. Increasing the knowledge of the communities on malaria prevention through Provincial Health Departments, Operational Districts, Health Centers and Voluntary Organizations as well as individual volunteers by effectively using posters and leaflets.

3. Co-ordination with other departments in the CNM, NGOs, PHDs, ODs and HCs, as well as pharmacies and net sellers in the markets for marketing of insecticide-treated hammock nets and insecticide tablets.

4. Effective use of mass media and other communication channels-both national and private (e.g.. Radio, TV, banners, etc.) for promotion of the key messages related to the insecticide treated hammock nets.
Operational research on the sleeping habits, travel history, living habits, etc. which expose people to the risk of malaria.
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Partner Networks for Malaria Control in Cambodia

The Cambodian National Malaria Control Programme is currently collaborating with the following partners listed in order of importance:

· Within the Ministry of Health:

	Partner
	Joint activity
	Comment

	1. Intestinal Helminth control programme
	Malaria ACD and distribution of impregnated mosquito nets together with Mebendazol

500 mg (MDA) ( referred to as integrated outreach activity)
	Reduces prevalence of clinically significant round worm hyper-infections (1999: target population of 500,000 )

	2. Dengue control programme 
	Joint management of resources

(staff and vehicles) 
	Increases flexibility of either programme in emergency

	3. Schistosomiasis control programme
	Joint missions
	Increased efficiency and security in schistosomiasis control

	4. EPI programme
	Measles vaccinations and distribution of Vitamin A 
	Will systematically join mosquito net distribution programme to minority groups

	5. Leprosy programme
	Screening for skin lesions
	Will systematically join mosquito net distribution programme to minority groups

	6. Health Systems Reform
	Joint development of geographical information system
	Further collaboration in improving diagnostics and treatment practices

	7. Integrated Management of childhood illness 
	Integration of malaria and dengue fever in IMCI protocol
	Collaboration in improving diagnostics and treatment practices


· Partnerships with other Government ministries:

	Partner
	Joint activity
	Comment

	1.  Ministry of Defense Royal Cambodian

     Air Force
	Malaria epidemic control in Khmer Rouge defector villages Medical evacuation flights of severe malaria patients, 
	Military helicopters are the only means of travel to remote areas during the rainy season malaria epidemics

	2.  Ministry of Defense 

     Army (RCAF)
	Training for treatment of severe malaria in military hospitals
	10 hospitals including field hospitals during recent fighting

	3. Ministry of Education

   (MoE)
	Health curriculum for school children
	Malaria, Dengue, Helminth and Schistosomiasis 

	4.  Ministry of Finance

     (MoF)
	Joint accounting procedures for WHO/World Bank malaria project
	Regular interaction with customs bureau for fast track imports of emergency supplies 

	5. Ministry of Defense

   Royal (Camb.) Navy
	Malaria control on Cambodia's islands 
	Mainly civilian target population

	6. Ministry of Women & veteran affair(MoWVA)
	Malaria control activity
	Funded by GFATM


· Partners among other International Agencies:

	Partner
	Joint activity
	Comment

	1.  World Bank

     (CAM/CTD/012)
	Social marketing of mosquito hammock nets
	Involving direct transfer of funds from MoF to WHO

	2.  European

     Commission 
	Technical collaboration and partner coordination
	WHO Project ICP/CTD/012, 

	3. ECHO (EC-

    Humanitarian office)
	Malaria epidemic emergency relief
	US$ 350,000 since 1997

	4.  UNHCR
	Malaria prevention in returnees
	Involving 70,000 population

	5.  WFP
	Joint logistics in malaria epidemic emergency relief
	Malaria outbreaks and famine coincide in Khmer Rouge areas

	6.  UNICEF
	Malaria epidemic emergency relief
	Donation of 20,000 bed nets

	7.  UNESCO
	Health curriculum for school children
	Malaria, Dengue, Helminth and Schistosomiasis 


· Collaboration with Non Governmental Organisations (NGOs):

	Partner
	Joint activity
	Comment

	1.  International

     Federation of the Red

     Cross (IFRC) 
	Malaria emergency relief

(Epidemics)
	Donation of 11,400 nets and 6,400 litres of insecticide for 1999 activities

	2.  CESVI 

     (Italian NGO funded

     by ECHO)
	Malaria epidemic emergency relief
	Distribution of 30,000 nest in Khmer Rouge (KR) defector areas in 1998

	3.  Partner for

     Development (PFD)
	Integrated malaria/helminth control outreach activities 
	Total coverage of Kratie province by July 1999

	4.  Youth with a Mission

     (YWAM)
	Integrated malaria/helminth control outreach activities 
	Total coverage of Stung Treng province by July 1999

	5.  Lutheran

    World Service (LWS)
	Malaria epidemic prevention 

in Kg. Speu province

New health post
	Epidemics control (MDA) interventions in 1997, Distribution of nets in 1998

	6.  Médecins du Monde

     MDM
	Integrated malaria/helminth control outreach activities 
	Collaboration in three new health posts 2/3 coverage of Mondulkiri province 

	7.  Action contre la faim

     (ACF)
	Integrated malaria/helminth control outreach activities 
	Two/third coverage of Preah Vihear province by July 1999

	8.  Médecins sans

     Frontières (MSF)
	Clinical study on severe malaria
	Artemether vs. Quinine in 1996/1997

	9.  World Concern
	Integrated malaria/helminth control outreach activities 
	Contributing to coverage of Rattanakiri province

	10. United Community

      Of Cambodia 

     (UCC).
	Malaria epidemic prevention 

in Kampot province
	Epidemic control (MDA) interventions in 1997, Distribution of  nets in 1998

	11. CIDSE 

      Cambodian NGO
	Integrated malaria/helminth control outreach activities 
	Contributing to coverage of Rattanakiri province

	12. Health Unlimited

      (HU)
	Construction of health posts

Bed net distribution
	Rattanakiri province

	13 PSI
	Social marketing for Malarine
	In all provinces


	Partner
	Joint activity
	Comment

	14. Catholic Relief

      Service (CRS)
	Malaria epidemic prevention 

in Battambang province
	Provides own nets and insecticide

	15. Care International
	Integrated malaria/helminth control outreach activities 
	Contributing to coverage of Pursat province

	16. Caritas
	Construction of health posts integrated outreach activities 
	Siem Reap province

	17. Swiss Red Cross 
	Severe malaria treatment 
	Takeo provincial hospital

	18. Center of Hope

     Hospital 
	Severe malaria treatment 
	Phnom Penh

	19. Non Forest Timber

     Products (NTFP)
	Integrated outreach activities 

Setting up of Health post
	Contributing to coverage of Rattanakiri province

	20.ASSAR
(Association pour  le  Soutien  de  l’Action Rurale )

	Malaria training and monthly meeting with VHVs.
	Funded by GFATM round 4 and will be implemented in 4 provinces


· Collaborations with foreign universities or other institutions for professional training

	Partner
	Joint activity
	Comment

	1.  London School of

  Hygiene and Tropical

     Medicine
	Post graduate training

Consultants in collaboration with EC project
	Two Msc degrees and 2 MPH since 1992

	2.  ACT Malaria
	Various training courses 
	Active since 1997

	3.  Mahidol University
	Post graduate training
	1 MPH, various short courses

	3.  University of Munich 
	Collaboration in the social marketing of mosquito hammock nets 
	Provision of  three international consultants through World Bank

	4.  TDR 
	Planned research capacity strengthening grant 
	Covering malaria, schist. and filariasis

	5.  Antwerp Institute of

    Tropical Medicine
	Entomological research
	Funded by the European Commission

	6. Guangzhou University
	Malaria control project and research in Kampong Speu province
	Cover the whole province and the duration of the project is 3 years.


· Malaria partnerships with neighbouring countries

	Partner
	Joint activity
	Comment

	1.  Thailand
	Malaria prevention among refugees
	Currently 40,000 Cambodians are turning

	2.  Vietnam
	Testing of mosquito net impregnations
	Planned 

Collaboration on GIS

	3.  Laos 
	Joint meetings with above 3 countries within EC project 
	Collaboration on GIS


· Work relations with the media (Radio and TV reports not mentioned):

	Partner
	Joint activity
	Comment

	1.  The Cambodia

     Daily (Newspaper)
	Fund-raising through weekly mosquito net drive
	Over US$ 38,000 raised since August 1997 in Phnom Penh 


DRUG RESISTANCE AND DRUG POLICY
Background information


Drug resistance of P.f is a major problem in Cambodia and several in vivo and in vitro studies have been carried out in each year. There is evidence that the levels of drug resistance vary considerably in differents parts of the country. It was therefore considered very important to determine the effectiveness of the drugs currently used for treatment.

· Sensitivity (S + SRI) at 4 sites until 1999 
Western areas
: 
Battambang, Pursat

Eastern areas
:
 Ratanak Kiri, Snoul (Kratie)

· Chloroquine® in western areas, 



1991: S/RI = 3% (in Battambang)



1999: S + S/RI = 66% (in Ratanak Kiri)


 
1999: S + S/RI = 60% (in Snoul, Kratie)

· Fansidar® 


  
1991-95: S + S/RI = 0-13% (in western areas)


  
1991-95: S + S/RI = 57-80% (in eastern areas)

· Mefloquine single traetment:


1999 : S + S/RI = 73%, 76% (in western areas)


  
1999 : S + S/RI = 97%, 100% (in eastern areas)

Change of Drug Policy 1993 - 2000
· Until 1993:


                     

 “Quinine+Tetracycline” - Fansidar - Chloroquine

· 1993:

“Quinine + Tetracycline” - Chloroquine

· 1994: 

Mefloquine monotherapy - Chloroquine

· 1999: 

Artesunate and Mefloquine for the second line




    
(free combination without packaging)

· 2000: 

Artesunate and Mefloquine for the first line

· Drugs are pre-packed for different age groups

· Public and private distribution channels are used in parallel
Model used for developing malaria treatment policies in Cambodia


[image: image9]
· Malaria, a major scourge in Cambodia for several decades

· Monotherapy started failing from 1993 (chloroquine) to 1999 (mefloquine)

· Increasing resistance to mefloquine in 1999, especially along the Cambodian-Thai border (up to S/RI 74%)

· Treatment guidelines recommending combination of artesunate and mefloquine as 2nd line treatment in 1999 (no commercial combined product available)

· Introduction of the pre-packaged combination therapy as 1st line treatment, following the revision of the national treatment guidelines in 2000

· Regular updates of the national treatment guidelines depending on the outcomes of current research allows for flexibility of the combination approach

Reasons for pre-packaging

· Particular response requirements to the malaria burden (artesunate combination therapy)

· Low capacity of local pharmaceutical manufacturers

· Poor practices in the private sector where 85-90% of the population are seeking first treatment

· Irrational use of drugs by patients with low compliance to treatments

· Huge burden of fake or low quality antimalarial drugs in the open market

· Ease of use for both provider and patient

· Government and donor interest

Combination therapy
· To improve or stabilize resistance levels:

· Standardized and effective treatment nationwide

· Combination of artesunate and mefloquine

· To improve the patient’s compliance

· Short duration of treatment

· Pre-packaged treatment and 

· Development of an oral paediatric formulation in process

· To improve the patient’s understanding of the treatment administration

· IEC approach (outer box and instruction notice)

Current National Treatment Policy

· Combined Artesunate + Mefloquine

· Combined Quinine + Tetracycline

· Quinine monotherapy

· Chloroquine monotherapy

Presentation
· Pre-packaged Artesunate + Mefloquine

· Free Quinine tablet (300mg)

· Free Mefloquine tablet (250mg)

· Free Tetracycline tablet (250mg)

· Quinine injection (600mg)

· Artemether injection (80mg)

· Chloroquine tablet (150mg base) & syrup

· Artesunate suppository (50mg and 200mg)

Current National Treatment Guideline for simple P. falciparum case
· Combined Artesunate + Mefloquine (first line regimen) for 3 day-treatment

· Combined Quinine + Tetracycline (second line regimen) for 7 day-treatment

· Special cases: Pregnant women during first trimester and children under 8 years

· Quinine monotherapy for 7 day-treatment

Current National Treatment Guideline for simple P. falciparum case
· All adult regimens are in oral prescription:

· Pre-packaged combined A+M in different aged groups

· Free combination of Quinine+Tetracycline according to different age/body weight

· Children under 5 regimens are

· Artesunate suppository plus Free Mefloquine tablet

· Quinine monotherapy according to different age/body weight

Public sector


AM4

	Weight (w)
	Age (a)
	D1
	D2
	D3

	
	
	Morning
	Evening
	
	

	w ( 35 kg
	a (15 years
	2M+2A
	2M+2A
	4A
	4A


AM3

	Weight (w)
	Age (a)
	D1
	D2
	D3

	
	
	Morning
	Evening
	
	

	25kg ( w ( 35 kg
	11 Y ( a ( 15 Y
	1M+1A
	2M+2A
	3A
	3A


AM2

	Weight (w)
	Age (a)
	D1
	D2
	D3

	
	
	Morning
	Evening
	
	

	16kg ( w ( 25 kg
	6 Y ( a ( 11 Y
	1M+1A
	1M+1A
	2A
	2A


Children from 2 months to 6 years

(Artesunate suppository)
	Weight (w)
	Age (a)
	D1
	D2
	D3 to D5

	4kg ( w ( 10 kg
	2 m ( a ( 2 Y
	1As
	1As+1/2M
	1As/day

	10kg ( w ( 14 kg
	2 Y ( a ( 4 Y
	1As
	1As+1/2M
	1As/day

	14kg ( w ( 16kg
	4 Y ( a ( 6 Y
	Morning

1As
	Evening

1As
	1As+1 1/2M
	1As/day


Quinine + Tetracycline

	Age

(month or year)
	Weight

(kg)
	Quinine (300mg tablet)
	Tetracycline (250mg capsule)

	
	
	Dose/8h
	Daily
	Dose/8h
	Daily

	<6 m
	<7
	¼
	¾ 
	N/A
	N/A

	6m-2Y
	7-15
	½
	1 ½ 
	N/A
	N/A

	2-8Y
	16-30
	1
	3
	N/A
	N/A

	9-15Y
	31-45
	1 ½ 
	4 ½ 
	1 
	4

	>15Y
	>45
	2
	6
	2
	6


Current National Treatment Guideline for severe P. falciparum case

For treatment in place:

- Artemether (intra muscular) + Mefloquine (oral)

- Quinine (infusion) + Tetracycline (oral)

For referral case:

- Artesunate suppository

Artemether (intra muscular) + Mefloquine (oral)

· Artemether 3.2mg/kg of body weight once on admission

For subsequent days, Artemether 1.6mg/kg of body weight once daily for maximum of 5 days and in combining with:

· If the patient regained consciousness and could take drugs orally before 5 days, give a full packet of A+M according to age/weight category.

· If the patient regained consciousness and could take drugs orally after complete 5 days of Artemether, give a single dose of Mefloquine

      (25mg/kg, maximum 1,000mg).

Quinine (Infusion) + tetracycline (oral)

· 1st infusion on admission

- 500 ml dextrose 10% + quinine dihydrochloride 10 mg/kg for 4    

   hours (40 drops/minute).

· 2nd infusion and subsequent infusions

           - 500 ml dextrose 10% + quinine 10 mg/kg for every 8 hours 

              (20 drops/minute)
· Note:

· After the patient recovered and could take drugs orally, they take completed Quinine for 7 days + Tetracycline for 7 days.

· For pregnant women and children under 8 years, only Quinine monotherapy.
Referral case

· For adult:

· Artesunate suppository (200mg) once and

· Provide additional rehydratation, orally or infusion as appropriate.

· For children:

· Artesunate suppository (50mg) once and

· Provide additional rehydratation, orally or infusion as appropriate.

Current National Treatment Guideline for other species
Chloroquine monotherapy
Chloroquine (Syrup)

	Weight (w)
	Age (a)
	D1
	D2
	D3
	Total

	w ( 16kg
	a ( 6 Y
	10mg/kg
	10mg/kg
	5mg/kg
	25mg/kg

	5 ml of syrup = 25mg of Chloroquine base


Chloroquine (Tablet 150mg base)

	Weight (w)
	Age (a)
	D1
	D2
	D3
	Total

	16kg ( w ( 25kg
	6 Y ( a ( 11 Y
	2
	1
	1
	4

	25kg ( w ( 35kg
	11 Y ( a ( 15 Y
	3
	2
	1
	6

	35kg ( w ( 45kg
	15 Y ( a ( 18 Y
	4
	2
	2
	8

	w ( 45kg
	a ( 18 Y
	4
	4
	2
	10


Treatment policy according to the responsibility in Public Health Sector

· Health Post

· Health Center with Minimum Package Activities

· Health Center with Complementary Package Activities

· Referral Hospital

Health Post

· Pre-packaged A+M (all categories)

· Free combination of Quinine + Tetracycline

· Artesunate suppository

· Chloroquine

· With diagnostic tools: Paracheck pf.

Health Center with Minimum Package Activities
· Pre-packaged A+M (all categories)

· Free combination of Quinine + Tetracycline

· Artesunate suppository

· Chloroquine

· With diagnostic tools: Paracheck pf. and/or Microscopy

Health Center with Complementary Package Activities
· Artemether (injection)

· Quinine (injection)

· Pre-packaged A+M (all categories)

· Free combination of Quinine + Tetracycline

· Mefloquine

· Artesunate suppository

· Chloroquine

· With diagnostic tools: Paracheck pf. and/or Microscopy

Referral Hospital
· Artemether (injection)

· Quinine (injection)

· Pre-packaged A+M (all categories)

· Free combination of Quinine + Tetracycline

· Mefloquine

· Artesunate suppository

· Chloroquine

· With diagnostic tools: Paracheck pf. and/or Microscopy

Overall Strategy of P. falciparum malaria Treatment
· The rational strategy for simple P. falciparum malaria treatment is provided through:

· Public Health Sector

· Private Health Sector

· Community Base Health Sector
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Year 1999


Caught species : 15


An. dirus density : 2.1


An. Minimus density : 3.12
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Malaria confirmed cases (microscope & dipstick)


 by age group in 2003, Cambodia (Total 74449)
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Year 1996_98


Caught species : 24


An. dirus density : 0.42


An. Minimus density : 1.74





Year 2000


Caught species : 14


An. dirus density : 0.08


An. Minimus density : 0.12





Distribution of Anopheles in Cambodia 1996_2000





Year 1999


Caught species : 13


An. dirus density : 0.82


An. Minimus density : 0.5





Year 1996_97


Caught species : 17


An. dirus density : 0


An. Minimus density : 0.23





Year 2000


Caught species : 13


An. dirus density : 1.4


An. Minimus density : 2.75





Year 1999_2000


Caught species : 17


An. dirus density : 0.02


An. Minimus density : 0.02





Year 2000


Caught species : 16


An. dirus density : 7.65


An. Minimus density : 0.45
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Attendance at International conferences and workshops





Formal Training courses (short courses, Long courses) on identified technical and managerial aspects





Study visits (eg. China, Malaysia, Thailand, Indonesia, Myanmar)





Participation in integrated training conducted by MOH e.g. IMCI





Decentralized training at provincial and OD level





Training of Trainers at CNM & Regional levels


Clinical diagnosis & Treatment


Microscopy and Laboratory training


Epidemiology


Health Education


IBN distribution, treatment and monitoring


Military training
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Private Health sector

		Social marketing of Malarine® (subsidised cost)



		Combined with the use of rapid diagnostic tests (subsidised cost)



		Mass media campaign
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Instructions for use

		Drug products combined with IEC messages

		Instructions in Khmer and French languages
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- méfloquine....
Indication :
Traitement du paludisme simple ou non compliqué.
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- 1% trimestre de grossesse
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Paediatric oral formulation 

in development

		Collaboration with private pharmaceutical enterprise



		2 sachet-products based on dosage requirements



		Assessment of stability tests (accelerated and in real time) and bio-availability test in process
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Community Base Health Sector

		Free of charge

		Diagnosis & Treatment

		Use Village Malaria Worker
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 Public sector
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Coverage of target population with impregnated mosquito bednets
 in Cambodia 1996 -2001
Estimated target population of 550,000 in1999 and of 980,000 in 2002
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