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BACKGROUND

Malaria remains an important public health concern in countries where
transmission occurs regularly, as well as in areas where transmission has been
largely controlled or eliminated. Malaria is a complex disease that varies widely
in epidemiology and clinical manifestation in different parts of the world. The
key strategies has been the promotion of early diagnosis and treatment with
effective antimalarials.

In Indonesia malaria is still a major public health problem, especially out
of Java and Bali. In North Sumatera Province, malaria is not affecting the entire
population, because cases are concentrated in some specific districts. Cases seen
in other districts are imported cases, who have visited malaria areas. Since 1997
until 2001, the Department of Health has done a survey of malaria in North

Sumatera Province and found that there was two species of plasmodium,
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Plasmodium falciparum and Plasmodium vivax. But in another study, there was
also found Plasmodium malariae.

One of the priorities of a malaria elimination programme is to identify and
treat malaria patients and all people carrying parasites, including those carrying
gametocytes, ensuring that they become non-infectious as soon as possible.
Microscopy of Giemsa-stained thick and thin films by a skilled microscopist has
remained the standard laboratory method for the diagnosis of malaria both in
regions where malaria is endemic and in regions where malaria is nonendemic.
In North Sumatera Province, there are problems with microscopic diagnosis,
particularly at the periphery of the health care system, Public Health Services
(PHC). These include lack of skilled microscopists, maintenance of microscopes,
delays in results, and inadequate quality control. Therefore, Department of health
in North Sumatera Province usually report Annual Malaria Incidence (AMI)
rather than Annual Parasitology Incidences (API). Actually, the API always lower
than AMIL.

In North Sumatera Province, the Annual Malariae Incidence (AMI) in the
year 2000 is 6.03%, and in the year 2001 is 3.42%. Although reliable diagnosis
cannot be made on the basis of signs and symptoms alone because of the non-
specific nature of clinical malaria, clinical diagnosis of malaria is common in
many malarious areas. In much of the malaria-endemic world, resources and
trained health personnel are so scarce that presumptive clinical diagnosis is the
only realistic option. Clinical diagnosis offers the advantages of ease, speed, and
low cost. In areas where malaria is prevalent, clinical diagnosis usually results in
all patients with fever and no apparent other cause being treated for malaria. This
approach can identify most patients who truly need antimalarial treatment, but it is
also likely to misclassify many who do not. Over-diagnosis can be'considerable

and contributes to misuse of antimalarial drugs. Considerable overlap exists
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between the signs and symptoms of malaria and other frequent diseases,
especially acute lower respiratory tract infection and can greatly increase the
frequency of misdiagnosis and mistreatment. Attempts to improve the specificity
of clinical diagnosis for malaria by including signs and symptoms other than fever
or history of fever have met with only minimal success. Therefore, diagnostic by
Rapid Diagnostic Test, nowadays is used in North Sumatera Province.

Accurate information about the burden of malaria infection at the district
or provincial level is required both to plan local malaria control efforts and to
measure the impact of such efforts. Although several studies of malaria
epidemiology and drug resistance have been conducted at many sites in North
Sumatera Province, there is only little published literature describing malaria
prevalence at the district and province level. Therefore, prevalence surveys for
malaria, designed to estimate malaria prevalence in North Sumatera Province,

Indonesia, will be conducted.

OBJECTIVES

This study is cross sectional design and does in 6 districts in North
Sumatera Province, such as : Asahan, Serdang Bedagai, Toba, Samosir, Tapanuli
Utara and Tapanuli Selatan district. The increasing of the Annual Malaria
Incidence in each district is the reason to conduct this study in this area.
Eventhough have low malaria incidence than other endemic malaria in North
Sumatera Province, but the development and spread of anti-malarial drug

resistance, will make it difficult to control malaria.

The objectives of this study are :

1. To evaluate malaria diagnostic tests in North Sumatera Province.
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2. To investigate prevalence of malaria cases from wet and dry season in
North Sumatera Province.

3. To analyse genes of malaria parasites by PCR

4. To refresh medical worker about malaria diagnostic

5. To cooperate with Department of Health in malaria control in North
Sumatera Province

6. As a beginning step for the next study in malaria control, especially to find

gene marker for antimalarial resistance in North Sumatera Province.

METHODS

This study conducts in several districts in North Sumatera Province. Once
in the wet season and once in the dry season, in order to obtain, district-wide
estimates of malaria prevalence. All individuals with fever or history of fever, will
be included, except those unwilling to provide informed consent or have a severe
or acute illness that require immediate medical attention. Blood from each patient
will be taken for diagnostic by Rapid Diagnostic Test (One Step Mal),
Microscopic examination and PCR diagnostic. Especially for Microscopic
examination and PCR diagnostic, the test will use blood spot on object glass and
filter paper. Blood sampling will be collected over the period of the study in the
Public Health Center (PHC).

The diagnostic methods that use in this study are :

1. Rapid Diagnostic Test
The diagnostic approach involves the rapid detection of parasite antigens
using rapid immunochromatographic techniques. Rapid Diagnostic Tests are

able to distinguish between falciparum (detection of the histidine-rich protein
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2 (HRP-II) of P. falciparum ) and non-falciparum infections (detection of a
specific parasite enzyme, lactate dehydrogenase or pLDH). Advantages to this
technology are that no special equipment is required, minimal training is
needed, the test and reagents are stable at ambient temperatures, and no
electricity is needed. The principal disadvantages are a currently high per-test
cost and an inability to quantify the density of infection. Furthermore,
detectable antigen can persist for days after adequate treatment and cure;
therefore, the test cannot adequately distinguish a resolving infection from

treatment failure due to drug resistance, especially early after treatment.

2. Microscopic examination
Simple light microscopic examination of Giemsa-stained blood films is the
most widely practised and useful method for definitive malaria diagnosis.
Advantages include differentiation between species, quantification of the
parasite density, and ability to distinguish clinically important asexual parasite
stages from gametocytes which may persist without causing symptoms. These
advantages can be critical for proper case-management and evaluating
parasitological response to treatment. Specific disadvantages are that slide
collection, staining, and reading can be time-consuming and microscopists
need to be trained and supervised to ensure consistent reliability.

3. PCR diagnostic
Detection of parasite genetic material through polymerase-chain reaction
(PCR) techniques is becoming a more frequently used tool in the diagnosis of
malaria, as well as the diagnosis and surveillance of drug resistance in malaria.
Specific primers have been developed for each of the four species of human
malaria. One important use of this new technology is in detecting mixed

infections or differentiating between infecting species when microscopic
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examination is inconclusive. Primary disadvantages to these methods are
overall high cost, high degree of training required, need for special equipment,
absolute requirement for electricity, and potential for cross-contamination

between samples.

All blood samples collected from PHC, will be analysed in each center and
also confirm to the Parasitology Department, Medical Faculty, North Sumatera
University. All malaria-positive samples (by RDT or microscopy), either as a
single or co-infection of another Plasmodium species will be assayed by P‘CR to

determine specific species.
RESULT

The accessible population in this study is people who joined with the Active Case
Detection, namely Mass Fever Survey (MFS) and Mass Blood Survey (MBS) as mush as 289
participants. The positive samples in Rapid Diagnostic Test (One Step Mal) are fivity six
participants, which eighteen are infected with Plasmodium falciparum and thirty eight are

mixed infected.

Table 1. Distribution of Accesible Population

District Acessible Population RDT (+)
1. Serdang Bedagai 34 5
2. Asahan 52 9
3. Toba 79 15
4, Tapanuli Utara 51 10
5. Tapanuli Selatan 26 8
6. Samosir 47 9
TOTAL 289 56

But afiter evaluated with Microscopic examination, apparently it turmed out that

plasmodium spp was only found in twelve samples that contain about 1000 /pl.of parasites.
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Table 2. Distribution of Microscopic Examination

Diagnosa Sample Mean Range
(parasites/nl) | (parasites/ul)
1. | Pfalciparum 3 373 120 - 560
2. | Pvivax 2 580 320 - 840
3. | Pmalariae 1 440 440
4, | Pfalciparum + P.vivax (mix) 5 256 120 — 440
5. | Pvivax + P.malariae (mix) 1 240 240
TOTAL 12

Where as, in the evaluation of PCR found only five positive samples. Two of them
are Plasmodium falciparum, which both among them had been resisted to antimalarial

Choloroquine, that moleculer marker pfcrt is not broken by APO I enzyme.

Table 3. Distribution of PCR Diagnostic

Diagnosa Sample

1. P.falciparum 1
2. Pvivax 1
3. P.malariae 1
4, Pfalciparum + P.vivax (mixed) 1
5. P.vivax + P.malariae (mixed) 1

TOTAL 5

DISCUSSION

The sampling was started on May until December 2009. There were not many samples
obtained in this study. It since the sampling was equal with Ramadhan and Aidil Fitry that’s
August and September, so more people were not ready if their bloods taken when they were
fasting,

Because of lacking skilled microscopist staff, so for diagnosing malaria still used the
Rapid Diagnostic Test (RDT). The RDT basic principle is finding out the existence of antigen
as the product of Plasmodium, such as Plasmodium falciparum histidine-rich Protein-2
(pfHRP2) that produced by Plasmodium falciparum and lactose dehydrogenase (pLDH)

produced by Plasmodium spp. The Antigen can be survived for a long period in human body,
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eventhough the Plasmodium had been died. It may because the RDT will be kept positive
while at the microscopic examination no plasmodium found.

The differences between Rapid Diagnostic Test and microcopic examination is a must
noticed. The low sensitivity of RDT in this study may be happened because the RDT is out of
order as the effect of the uncorret way in storing, in the using procedure and in the reading of
the result. The other case RDT is used for patient who had consumed antimalarial and also not
recommended for follow-up patients. The problem that’s rising up of course will be the
matery in re-extension and training for the health staff in that district. But the training of
microcopic examination is still be the main priority. The training have been done.

In the meantime, the different result of microscopic examination and PCR also must be
inquired. Are the differences of this result have relaﬁonship with the different source of DNA
from the same patiens with low parasite density? According to the opportunity, it is possible
there are different amount of Plasmodium in blood at the glass object (for Microscopic
Examinaton) and Whatman paper (for PCR), eventhough come from the same sample. To
decrease that imbalance, perhaps it is better the isolated DNA for PCR, are also from the same
blood, that’s the blood at the glass object for Microscopic Examination.

From this study can be concluded it’s needed improvement in Malaria Diagnose. As
standard diagnose, the Microscopic Examination still must be done. So that Microscopic
training keep hold continously. Where as, it’s needed to re-evaluate the sensitivity of RDT
used. And also the exact way for storing, the RDT using procedure, and the result reading.
Beside that, also needed to activate the cross-check mechanism toward the result of
examination of one level to the upper level. So it decreases the error diagnose.

Where as, DNA that will be isolated for PCR, it should taken the blood at that object
glass of microscopic examination. It is for avoiding different result, especially in patient with

low level of parasites.

CONCLUSION
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1. RDT using at Malaria Regular Investigation is not accurate yet. There are some important
noticed in using RDT, namely the way in storing, the using procedure and the reading of
the result. RDT also may not used for re-checking for patients had been treated before
(follow-up patient). The usage of Microscopic Examination is still the first choice in
Malaria Diagnose.

2. Plasmodium falciparum obtained had been resisted toward anti malarial Chloroquine.

3. It’s important to cross check again the result of examination in district area to province, as
a quality control of malaria diagnostic.

4. Tt needs advanced study for obtained genotyping from Plasmodium, especially
Plasmodium vivax in endemic area, such as Madina and Nias district in North Sumatera

Province.
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