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Malaria Control in Cambodia

Reiko Tsuyuoka, MD, PhD
World Health Organization (WHQ) Cambodia Office

Before, during and after the long-term conflicts in Cambodia, malaria continues to be a health problem,
particularly among the rural poor population. Although the Ministry of Health (MOH), in collaboration with
the World Health Organization (WHO) and other agencies, is making efforts to control malaria, it continues to
be a threat to the country’s health security, as well as stability and healthy social and economic development.
Of particular concern is inappropriate malaria treatment and insufficient coverage of Insecticide Treated Nets
(IBN). Therefore, MOH and WHO conduct following strategic activities for effective malaria control.

Activity 1.

Increase access to immediate diagnosis and treatment for malaria throughout the country by improving
microscope exarnination / making dipstick diagnosis and pre-packaged combination therapy available
everywhere by means of a three pronged approach.

s  Conventional public sector channels
»  Socially marketed products distributed through the private sector
= A network of village malaria workers in the most remote and inaccessible malaria hotspots

1. Implementation of an artemisinine based combination therapy as the first line treatment for malaria
in the public and private sector

Because of the raise of malaria resistance for mefloquine, the newly recommended first line treatment is
composed of the combination of artesunate and mefloquine, and to improve patient’s compliance. The
combination treatments are pre-packaged by age group and the inserts are in Khmer language. Implementation
of the combination therapy has been done through revision of the National Treatment Guidelines for Malaria in
the public sector and through mass media broadcasting for the private sector since 2000.

(1) Pre-packaged combination therapy

A blister pack unit was first equipped and staffed. Then,
design of drug regimens was established for the public and
private sector. After an overview of the different available
options for the packaging machine to stand, decision was taken A+M
that it was more appropriate to set it at the Central Medical 1
Store (CMS), where drugs will probably have to be packagedin . = "o=wwernemssie
the future. A building from the CMS was identified and AR apEE {5

renovated as close as possible to the French GMP (Good e LR FYRU
Manufacturing Practices) standards to receive the packaging o *—-_:___——___—_’____,
machine. The machine was selected and purchased in 1999 for o o A
its easiness to use, flexibility and productivity level: able to : 20o0sl)

package about 3000 blisters per minute. A pharmacist from the
Essential Drug Department and technician were recruited and
trained on the use of the machine and its maintenance.

For the public sector, “A+M” is composed of three categories
of weight and age: adult, adolescent and chiltd (from 6 years old
and 16 kg on). It was pre-tested for efficacy, side effects, o
compliance and understanding in Kompong Speu and RN Froo TR
Battambang province.

For children under 6, suppositories of artesunate were recommended in combination with mefloquine tablet.
The study showed 100% of efficacy with a 14 days follow-up, a strong compliance from patients eventhough
more than 50% complained of side effects (nausea, vomiting mainly). Because of the low literacy level among

Tk alarine’

3 DAY MALARES TREATMENT
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the population at risk, a user-friendly illustration was inserted on the back of the outer box to help the patient
remember the administration regime. For the private sector, “Malarine®” instead comprises only two
categories of weight and age: from 6 years old and 15 kg on. “Malarine®” is socially marketed with the use of
a rapid diagnostic test but for children under 6, no specific treatment is available.

(2) Revision of the National Treatment Guidelines for Malaria

Because of the raise of malaria resistance for mefloquine, a standardized and effective treatment for malaria
was determined and adopted as the nationwide first line treatment in addition to the use of a rapid diagnostic
test (RDT) or blood slide to confirm the infection. The National Treatment Guidelines for Malaria was revised
according to WHO recommendations in year 2000 and 2 nationwide training workshop was organized for the
Iaunch of the new guidelines: about 130 participants were trained in November 2000 on the use of the new
combination therapy, special posters were distributed to the provinces to help the medical staffs prescribing the
new medicine and explaining to the patient the administration regime. Since then, the guidelines have been
regularly updated according to the world’s malaria expert’s recommendations.

Distribution and supply of the newly designed combination therapy with the rapid diagnostic tests was
strengthened to avoid overstock and/or shortage and more specifically the procurement system. Estimation of
drugs and tests needed for each year is defined on a yearly basis according to provincial request.

2. Village malaria workers activity

(1) Pilot phase

In June 2001 the CNM with support from the ECCMCP piloted an innovative new strategy for addressing
the malaria situation in Cambodia’s most remote and highly endemic communities. 36 ethnic minority villages
in north eastern Rattanakiri province were selected for the pilot study. The strategy, which was based on use
by village volunteers of state of the art tools for diagnosis and treatment (rapid diagnostic tests, heat stable
artesunate suppositories and pre-packaged, age-specific doses of artemisinin based combination therapy), was a
resounding success and was adopted by the MOH as the emergency strategy of choice for remote and highly
malarious villages. Later on in April 2002, village based early diagnosis and treatment extended to 9 more
villages in Koh Kong province. Village Malaria Workers (VMWs5) use rapid diagnostic tests (RDT) and pre-
packaged combination therapy. Rather than interfering with the Ministry of Health's pre-existing public/private
set-up, the VMW network was complementary, targeting only communities that are geographically or
economically beyond the reach of these conventional structures.

The provincial malaria unit staff organized fortnightly meetings with VMWs at the nearby HC or HP. During
the meetings, the VMW records were being checked; dipstick tests results verified and provided the new
supplies of dipsticks and ant-malarial drugs. EC-CMCP supported the project until June 2003 and WHO
supported the activities in those 45 villages in Rattanakiri and Koh Kong provinces from July 2003. Findings
from pilot studies showed that these activities was expected to reduce the average time taken by people to
access health care and lead to a dramatic increase in the numbers of people receiving appropriate treatment for
malaria.

&N oy s L\ _ e 7
b Xk =i, Ad

R R

Ethnic minority village situated Spleen survey in 2001 Inserting plasmotrim rectocap
in the deep forest in Rattanakiri
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June 2001-October 2003 (29 months) VMW data (36 villages) in Ratanakiri

Total Population in 36 villages 11,047

Total dipstick test done 14,558

Total positive tests 7,386 (51% for total test)
Children <5 (Positive) 2,985(40% of total positive cases)
Reported deaths

Malaria 9 (all <5 years)

ARI & lung discases 66 ( most deaths <5 years)
Diarrhoca 30 (most deaths <5 years)
Other diseases 98

Accidents 12

Total deaths 215

(2) Scaling up the village based EDAT project

Screening the other remote malaria endemic areas was supported by GTZ in order to identify the areas for
Expansion VMWs activities. Global Fund (GF) has started to support scaling up this volunteer network to
cover 300 hyper-endemic villages since February 2004.

With GF support the surveys have been continued. A total of 300 communities have the village based EDAT
scheme. A mixed gender pairs of VMW have been selected from each target community.

Till first week of December 2003, about 60 villages have been surveyed in Siem Reap, Kampong Speu and
Kampong Cham provinces. Among the surveyed villages the in Kampong Speu maximum villages (14 out of
22) are found as hyper-endemic. The survey will be continued at least till the end of first quarter 2005,

y

Both children are malaria patients.

Difficult to access by Their houses are 10 km from HC

car in remote villages

Activity 2.

Establish a comprehensive system for monitoring of drug resistance and assuring quality of the drugs

1. Drug resistance monitoring system

Of particular concern is the presence of strains of P. falciparum which are resistant to most anti-malarial
drugs, including chloroquine, fansidar, mefloquine and quinine. The emergence of these new strains poses a
major threat to the people in Cambodia. The presence of drug resistance strains is the biggest concern not only
in Cambodia but also in Mekong region. Controlling drmg resistance in this region is confounded by extensive
cross-border migration. It was agreed in the border malaria workshop in 2000 that each country should monitor
the sensitivity of the first line anti-malaria drug. In Cambodia, 8 sentinel sites were selected for monitoring
anti-malaria in vivo drug sensitivity assay, namely, Battambang, Pailin, Pursat Kg. Speu, Kratie, Ratanakiri,
Preah Vihear, and Odder Mean Chay. Among 8 provinces, Battambang, Pailin, Pursat and Preah Vihear along
That border were selected as sites for monitoring anti-malaria drug quality and rational drug use.

Cambaodia shifted to mefloquine mono-therapy in 1994, then to artesunate + mefloquine as the first-line
treatment for uncomplicated falciparum mataria in 2000. The results in 2000 showed that 100% treatment
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success in studies done in Sampov Loun, Battambang province and Orat, Kg. Speu province by 14 days follow-
up protocol. From 2001 to the present, the WHO 28-day Therapeutic Efficacy Surveillance (TES) Protocol has
been used for drug resistance monitoring.

Results in the last 2 years show 100% Adequate Clinical and Parasitological Response (ACPR) in
Rattanakiri and 36% in Prea Vhear (north); and in the west, 81.4% in Pailin and 88.7% in Pursat in 2002 using
pre-packaged A+M. In 2003, the study was conducted with individual prescription of a combination of 12
mg/kg of Artesunate and 25 mg/kg of Mefloquine. The result showed 100% ACPR in Kg. Speu and in Kratie,
and 97.8% ACPR in Oddar Mean Chay. Monitoring study of Chloroquine against P. vivax has been started in
Kratie and Battambang in 2003. In Kratie, the result showed 100% ACPR although the sample size was small
(n=26). The result will be provided to the decision makers for updating malaria treatment policy.

Thatand

O in vivo studies in 2004
Golf of Thailand

£} Invivo studies in 2005

Current status of the first-line anti-malaria drug: a combination of Artesunate and Mefloquine

Clinical Efficacy Studies (2002)

Province Site Sample size ACPR Treatment | Reinfection
(cases) Cases (%) Failure (by PCR)
Purast Veal Veng HC 71 63 (88.7) 4 (5.6) 4 (5.6)
Pailin Pailin HC 75 61 (81.4) 10 (13.3) 4(5.3)
P. Vihear | P. Vihear RH 29 28 (96.6) 1 (3.40 0
Ratanakiri ; Kaun Mon HC & Ban Loung town 71 71 (100) 0 0

HC: Health center catchments area  RH: Referral hospital catchments area
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Clinical Efficacy Studies (2003)

Nome of sites |  Number of Parasite sumber | ACPR | LTF | LPF | LCF
cases followed | reappearance analysed (%) (%) (%) (%)
Oral 91 3* 91 88 (96.7) | 3(3.3) 3(3.3)
Anlong Veng 90 2% 90 38 (97.8) | 2(2.2) 222
Snoul 63 0 63 63 (100) 0 0 0
Sampov Loun 52 4% 52 48 (92.3) 4 3(5.7) 1(2)

* al] the cases were confirmed as recrudescence by PCR

2. Monitoring of anti-malaria drug quality

The use of poor quality drugs may be a factor contributing to the growth of drug-resistant malaria in

Southeast Asia. WHO began a project in October 2002 to assist to improve the quality of the anti-malarial
drugs circulating in the country with United State Pharmacopoeia Drug Quality and Information (USPDQI). In
March, 2003, a training course on good laboratory practice, sampling procedure, basic tests, and drug quality,
data reporting was conducted for staff of Department of Drug and Food, National Laboratory, National Malaria
Center and Provincila Pharmacists, In April the first survey to identify counterfeit anti-malaria drugs was
conducted in 4 provinces, namely, Battambang, Pailin, Pursat and Preah Vihear along Thai border.

firaaa Rand

Results showed that burden of fake anti-malarials was significant and to determine the source of the fake
drugs was impossible. Counterfeit drugs of artesunate were difficult to identify by visual means. All counterfeit
drugs found were unregistered; however, there was no difference of availability of counterfeit drugs in licensed
and unlicensed drug shops.

Quaine Artesunate Mefloguine Chloroquine Tetracycline
Fake / Samples Fake / Samples Fake / Samples Fake / Samples Fake / Samples
(%) (%) (%) (%) (%)
30/39 7/41 2/25 4/31 8/39
(76.9) (17.1) (8.0) (12.9) {20.5)
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Battambang province conducted awareness campaign to eradicate counterfeit Quinine manufactured by non-
existing company and oversaw the fake drug being disappeared quickly.
Greater emphasis is required on drug registration, therefore, government health sector needs to strengthen
liaison with other appropriate sector e.g. customs, polices.
To improve the situation of availability of anti-malaria counterfeit drugs, potential strategy is:
= Strengthen the reporting and feedback mechanism between National and PHD
» Review legal framework and strengthen as required
» Develop strategies for management of anti malaria drugs in national and provincial pharmaceutical
sector

» Train drug sellers to procure registered drugs from licensed whole sellers

= Develop Information Education Communication (IEC) materials for community awareness

» Conduct community awareness campaign

s Improve government health sector and social-marketing of MOH approved anti-malaria drugs.
Activity 3:

User-friendly Information Education Communication (IEC) materials for ethnic minorities

With the WHO/ADB initiative of producing user-friendly IEC materials for ethnic minorities, a baseline
survey was conducted in September 2003 with the Kreung ethnic group in Ratanakiri province to evaluate their
behaviour towards malaria treatment and prevention.

The fteld research showed that 60% of the people knew about
the Cambodian term of malaria (“Krun Tchagn™) and that the
symptoms attributed to the local term (“Krun Ngor™) were less
specific than the ones attributed to “Krun Tchagn™ for malaria.
46% of the people in the 3 selected villages at risk of malaria had
no mosquito-net. About 95% of the one who didn’t have any net
said they could not afford to buy mosquito-nets as the reason and
98% of them would like to use a net. When they had one or more
nets, 88% of them had slept under the bed-net the previous night
but none of the nets had been re-impregnated. For treatment, the
survey showed that Kreung people use first modern medicine
then traditional medicine. They are using both public and private
facilities in the same proportion but didn’t mention any need of
having a blood test to confirm malaria. IEC materials have been
developed and are being pre-tested.

Activity 4:

Improve access to preventive measures that protect the population at risk, with a focus on complete coverage
for bed net distribution and re-treatment in targeted malaria endemic areas

Populations at risk of malaria in Cambodia are defined as those who live in hilly or forested areas, meaning,
within distance of 1 km from foothills in the country. To identify the number of populations at risk, the
geographic and demographic information based on demographic census in 1998 was superimposed on the
forest coverage map produced in 1997.

Since former Khmer rouge areas were not included in the national census in 1998 and there have been
numbers of new settlements in malaria endemic areas, the population at risk was revised in 2002. Based on the
new population at risk, the coverage was 35 % for people living at risk while the coverage was 57.5 % among
the target population who live in 200 meter from the forest in 2002.
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The increase in bednet coverage of the population at risk living permanently in areas of local
transmission of malaria 1996 —2001

Coverage of target population with impregnated mosquito bednets

in Cambodia 1996 -2001

Estimated target population of 550,000 in1989 and of 880,000 in 2002
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Note: Priority areas are category 1 {in forest) and category 2 (0-200m}
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The national malaria control program was originally designed as a centrally planned and implemented
vertical program in order to address the emergency nature of the malaria situation in post-war Cambodia.
However the situation is coming under control in most areas. The emphasis of the programme is shifting to
decentralization of implementation responsibilities to the provincial level from 2004 supported by Global Fund.

The objective for the next 3 years is to improve access to preventive measures that protect the population at
risk, with a focus on complete coverage for bed net distribution and re-impregnation in targeted malaria
endemic areas, employing an effective community based approach. From 2005, Long Lasting Insecticide
Treated Bed Nets will be introduced for use in very remote villages supported by GF.
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Financial Costs of Deworming Children in All Primary Schools in Cambodia
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Introduction

A decade after the long-term conflicts ended, Cambodia is steadily moving forward to prosperity and
stability. Although the international community focused on emergency humanitarian assistance during the
initial post-conflict period, it now gradually shifts the target of the assistance to emphasize long-term
sustainable development. One of the most important factors is to educate the next generation, so that it
becomes capable to achieve economic and social development of their country. However, due to wide-
spread poverty and unsanitaty environment, many school children are malnourished and anemic, by which
their school attainments are disturbed. Most of them, particularly among those poor children in the rural
areas, are infected with intestinal parasites.

In 2001, the World Health Assembly set the “regular administration of chemotherapy to 75 % of
school-age children at risk of morbidity by 2010” as a target for the control of morbidity due to soil
transmitted helmintiasis (STH) and schistosomiasis (WHO 2002). The global target was identified for
several reasons. First, the disease burden caused by STH and schistosomiasis in children is considerably
high around the world (Crompton 1999, Crompton & Nesheim 2002). Second, the low cost of the drug (i.e.
1000 tablets of generic anthelmintic cost less than 20 USD) allows the programme to be affordable even in
the least developed countries (WHO 2002). Last, the drug administration is so simple and safe that school
personnel can efficiently conduct it at very low cost (Partnership for Child Development. 1999).

In 2002, Cambodia’s Ministry of Health (MoH) established the National Task Force for the Control
of Soil Transmitted Helminthiasis, Schistosomiasis and for the Elimination of Lymphatic Filariasis (NTF"),
to achieve 75 % coverage of schoolchildren. The NTF developed several documents and tools to facilitate
the practical implementation of its activities: National Policy for Helminth Control, national guidelines and
a school-kit containing health education matetials and standardized reporting forms.

According to the surveys conducted by the MoH’s Nationat Center for Parasitology, Entomology and
Malaria Control (NMC) for the last five years in 15 provinces (total sample over 6,600 school children), the
prevalence of STH was consistently over 50 % with large areas in which the prevalence was over 70 %
(NTF 2004). These figures were similar to the prevalence estimations reported in published literature (Lee
et al 2002, Sinoun et al 2003). To simplify the logistic, the MoH of Cambodiz chose to deworm the entire
country twice a year following WHO’s recommendations for areas of high prevalence (WHO 2002).

Material and Methods

Cambodia’s school children’s population is approximately 2,880,500. The net enrollment rate is
88 % (UNESCO 2004). The total number of registered primary schools in Cambodia’s 24 provinces is
5,850. These schools are grouped into school clusters; and each cluster is composed of 2 to 5 neighboring
schools. There are 1,231 directors in school-clusters and 1,135 health center chiefs employed to manage
the school clusters and health centers. All directors and chiefs attend training workshops—organized at the
provincial level—on drug administration and health education. Each province conducts, on average, one-
day workshops for three times. The school cluster directors then disseminated workshop information to
school teachers during regularly held weekly meetings. '

Mebendazole—previously approved by the MoH to use in mass deworming campaigns and is well-
known by Cambodian clinicians and public—was selected for its efficacy, safeness and low cost. The
teachers did not receive monetary allowances for administering Mebendazole tablets to school children, but
rather, as partial compensation, received tablets to treat themselves and their family. The MoH financed
drug procurement while the WHO and UNICEF financed training activities. The Embassy of Japan in
Cambodia financed the development and printing of health education materials.

Drugs and materials for the deworming campaign were delivered to each peripheral health unit by the
MoH’s network of lorries used for its regularly scheduled deliveries. Once Mebendazole arrived to health
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units, it was collected by each schoo! cluster director who then distributed the appropriate number of tablets
to each school.

The deworming programme was organized into two phases: the first phase (December 2002 - March
2003); and the second phase (July 2003 - January 2004). During the country’s first phase of treatment,
more than one million school children from 11 provinces were targeted to receive Mebendazole (500 mg)
and health education. In the country’s second phase of treatment, all the school children were targeted.

NMC monitored the programme coverage in two ways: with standardized forms and with coverage
confirmation surveys. Teachers filled forms with data during deworming days. The Data from these forms
were summarized and transmitted amoung cluster, district and provincial levels. To validate coverage, the
NMC conducted a confirmation survey in a random sample of 36 schools in 5 districts for the first phase
and 81 schools in 27 districts for the second phase.

Results

The school forms containing information about the drug distribution were returned to cluster
directors and then passed to the MoH. This system was considered a valid low-cost option, however, in
some case, the forms reached the NMC well over 6 months initially planned as a deadline. This delay
made it impossible to complete the evaluation of the prograrnme results before the successive drug
distribution.

In total, the MNC received 5,825 forms from the schools accounting for a treatment of 2,774,564
school children and 65,482 teachers and teacher relatives. According to the forms received, during the first
phase, 90 % of the children enrolled in the 12 targeted provinces was treated and during the second phase
over 95 % of the enrolled children was treated. The results of the confirmation survey indicated that
programme coverage in the sample was not statistically different from the coverage reported from the
teachers’ reports in the same sample.

Financial costs of the programme (training, drug procurement, printing of health education materials,
etc.) are presented in Table. Indirect costs (time lost from work by directors during dissemination of
information in schools and by teachers administering drugs and health education in classes) were claimed
by the Ministry of Education as a cost-effective contribution to the improvement of the children’s school
performances. These activities were conducted during “school working hours” and covered by the regular
salary of the school personnel.

Table shows that the cost for each treated child was 12 cents (0.11 USD) in the first phase of the
campaign and 6 cents in the second phase. The cost for re-treating children in areas where the campaign
was conducted for the second time was 3 cents. The reduced costs were due to the fact that cluster
directors— who participated in the first phase— were not trained during the second phase. Taking into
account the net enrolment rate of 88 % (UNESCO 2004), the coverage of school-age children in the second
phase of the campaign was estimated at 84 %. '

From 2004 onward, Cambodia’s deworming campaigns will be repeated every 6 months at an
estimated cost of 4 cents per child. This estimation includes the cost of re-printing health education
materials (expected to last for at least 5 years) and re-training of the teachers (every 3 years). The only
annually reoccurring expenses will be Mebendazole and monitoring activities.

Discussion

The financial costs for this national campaign are similar to the costs estimated by the Partnership for
Child Development (1999) in small-scale experiences in African setting. According to the UNDP Human
Development Report (2003), Cambodia ranks 130th out of 175 countries on the human development index.
Despite this low ranking1, decision makers are strongly committed that Cambodia is able to reach over 2
million children with deworming. Following this intervention, Cambodian school children are expected to
achieve immediate benefits such as improvements in nutritional status, school attendance and school
performance.

Conclusion

The Cambodian experience demonstrates that, with political commitment, high coverage for
deworming is achievable even in a country with minimal resources. Cambodia’s deworming programme
represents a successful model for other developing countries.
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Table : Financial Costs of the First Two Rounds of the School Deworming Campaigns

April 2003 February 2004
Date
Geographical . .
Target 11 provinces Entire country
g;::ﬁ):lgn Population target 1,050,000 schoolchildren 2,880,450 schoolchildren
Coverage 90 % 96 %
g (945,000 children) (2,774,564 children)
Description USD Description USD
39 one-day training 29 one-day training
School Cluster sessions. sessions
Director training Total number of 24,969 Total number of 17.462
Training* participants: 1,457 participants: 909
Conducted during .
Teacher training regular weekly .. | Conducted d!mng regular -
. weekly meetings
meetings
Mebendazole 500 1,155,000 tablets 3,102,000 tablets
mg (0,0215 USD fuablet) | 25832 | (0,0215 USDAtabler) 66,693
Distribution to Through the MoH
sk — —_—
Drug schools trucks Through the MoH trucks
Administration to
schoolchildren By teacher -- | By teacher --
Development / gzni?ljo&a;}?‘ alaria __ | By National Malaria .
Health update personnel Center / MoH personnel
Education g o HE 4,000 sets 69,168 | 2,400 setsre 69,696
material* —— - — -
L Distributed during Distributed during the
Distribution the traini -
e training coverage survey
Routine Forms routinely Forms routinely filled and
. filled and - . -
monitoring . summarized
. summarized
Monitoring*
Coverage survey
in a sample of -- 5,000
schools
Total Cost 118,969 158,851
Drug cost per treated child 0.026 0.024
Delivery cost per treated child 0.096 0.033
Total cost per treated child 0.122 0.057

*  Cost to be sustained every 5 years

** Recurrent costs

*+* During the second distribution a renovated set of health Education material has been distributed

(the cost for each set increased from 17 USD to 29 USD)
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