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Abstract

Background: Malaria is still a global health problem that can cause death, especially in high-risk groups,
namely infants, toddlers and pregnant women. One of the strategies in achieving malaria elimination is the
early discovery of malaria cases quickly so that transmission can be stopped. The use of malaria Rapid
Diagnostic Test (RDT) in areas with minimal trained human resources is still needed so it is necessary to
evaluate the accuracy of the diagnostic results of the RDT examination. Aims: to determine the diagnostic
value of the Rapid diagnostic test (RDT) including sensitivity, specificity, positive predictive value, negative
predictive value, accuracy and relationship to microscopic examination in malaria suspects. Method: This
study is an observational analytic study with a cross-sectional design. The data obtained came from all
microscopic and RDT examination results at one public health centre (puskesmas) in Kokap Regency in
the period January - December 2022 with a total of 93 samples. The analysis used was chi-square analysis
along with sensitivity, specificity, negative predictive value, and positive predictive value tests. Results:
from this study obtained a diagnostic test value of sensitivity 100% specificity 98.11%, positive predictive
value 98%, negative predictive value 100% accuracy value of 99% and from Chi square non-parametric
statistical test obtained p-value 0.000 which means there is a relationship between the results of Rapid
diagnostic test and microscopic examination. Conclusion: Malaria RDTs have good diagnostic test results
for malaria testing in malaria suspects.
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INTRODUCTION

Malaria remains a global health challenge with 241 million malaria cases in 2020 in 85
malaria-endemic countries, up from 227 million in 2019, with most of this increase coming
from African countries [1]. The World Health Organisation (WHO) recommends
parasitological confirmation of suspected malaria cases before starting anti-malarial
treatment and many malaria endemic countries have followed this policy [2]. The strategy
in achieving malaria elimination through Early Diagnosis and Prompt Treatment, which is
the early discovery of malaria cases and appropriate and rapid treatment so that
transmission can be stopped [3].
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Malaria diagnostic testing is largely based on Rapid Diagnostic Tests (RDTs) and
examination by microscopy. Polymerase Chain Reaction (PCR) is also a sensitive
detection method that can be considered a diagnostic tool [4]. Immunochromatographic
antigen-based malaria RDTs detect Rich Histidine protein -2 (HRP-2) antigen or Parasite
lactosadehydrogenase (pLDH) enzyme. HRP-2 antigen is specific for Plasmodium
falciparum and Pan-pLDH detects all Plasmodium species [2, 5, 6].

Confirmation of malaria using RDTs in endemic areas where malaria microscopists are
not available, there is growing concern about the accuracy of malaria RDT results [6]. A
drawback of using RDTs in clinical settings is the problem of false positive/false negative
results that can lead to misdiagnosis and overprescribing of antimalarial drugs. This
makes diagnostic quality essential [5, 7]. Data on the sensitivity and specificity of RDT
test kits is important information to help guide test selection by malaria control
programmes [8]. Differences in sensitivity and specificity among RDTs have been
reported for several possible reasons, including exposure to high temperatures and
humidity that cause antibody denaturation [9]. Other variables that may cause differences
in sensitivity and specificity of RDTs include high or low disease incidence, population
differences, differences in characteristics, genetic variation in malaria and genetic
practices and skills [10, 11].

In previous studies conducted by and Bernardus et al 2017 conducted research on
Comparison of the effectiveness of Rapid Diagnostic Test (RDT) with Microscopic
examination in patients with Clinical Malaria and research (Wardani P et al, 2020)
conducted research Comparison of the performance of two Rapid Diagnostic Tests of
malaria with PCR and gold standard microscopy detection methods. In addition, research
by Dozie et al (2016) and Bharti PK et al (2008) conducted diagnostic test research
including sensitivity specificity accuracy positive predictive value and negative predictive
value on rapid diagnostic malaria compared to microscopic examination. So this research
will complement the research conducted previously.

METHOD

This type of research is observational analytic research with a cross sectional approach
research design. This study has received approval from the Research Ethics Commission
with  number e-KEPK/POLKESYO/0688/XI11/2022 from the Poltekkes Kemenkes
Yogyakarta. This study used primary and secondary data from the results of malaria RDT
examination and the results of malaria microscopic examination in the period January -
December 2022. Samples from this study were obtained from patients with symptoms of
malaria who were subjected to malaria RDT sampling, making thick blood preparations
and thin blood smears for microscopic examination of malaria. Malaria staining using 3%
Giemsa solution for 45-60 minutes. The number of samples used was 93 samples and
then the data from the Rapid Diagnostic Test (RDT) and malaria microscopic examination
results were carried out diagnostic tests including sensitivity, specificity, positive
predictive value, negative predictive value and accuracy. Statistical test used chi-square.
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RESULTS AND DISCUSSION

Based on table 1, in the RDT examination there were 39 positive PAN results (42%),
positive PAN Pf 2 examinations (2%), and negative 52 examinations (56%). Microscopic
confirmation showed 38 positive Plasmodium vivac (41%) and 2 positive Plasmodium
falcifarum (2%), resulting in 52 negative RDT and microscopic results (57%). Based on
table 2 of 93 examination samples there were 41 positive RDT results and 52 negative
RDT results but microscopic examination found 40 positive and 53 negative with a P-
value of 0.000. Besides that, the results of the malaria RDT diagnostic test showed a
sensitivity of 100% specificity of 98.11% Positive Prediction Value of 98% Negative
Prediction Value of 100% and Accuracy of 99%.

Table 1: Distribution of Results and Species Based on Method Examination

Method Species Total | Percentage (%)
RDT Positive PAN 39 39
Positive PAN Plasmodium falciparum | 2 2
Negative 52 52
Invalid 6 6
microscopic | Plasmodium vivax 38 40
Plasmodium falcifarum 2 2
Negative 52 52

Table 2: contingency tables and diagnostic tests

Method of Examination I_\/I_icroscopic - Total | P-value
Positive | Negative
A . Positive | 40 1 41 0.000
Rapid Diagnhostic Test Negative | 0 52 5o
Total 40 53 93
Diagnotic Test Percentage (%)
Sensitivity 100.00
Specificity 98.11
Accuracy 99.00

Positive Predictive Value | 98.00
Negative Predictive Value | 100.00

Malaria examination is carried out to find malaria parasites in malaria suspects based on
clinical symptoms from patients and laboratory examinations. The gold standard of
malaria examination is microscopic examination using blood preparations, RDT in certain
conditions, or PCR if needed for confirmation [12]. Accurate diagnosis is very important
for the management of malaria cases both RDT and Microscopic tests [13]. This study
aims to determine the diagnostic test value of malaria Rapid Diagnostic Test (RDT)
method with microscopic method.

The malaria RDT used is an RDT that tests for the presence of specific antigens Histidin
Rich Protein 2 (HRP2) on Plasmodium falcifarum and PAN-specific Lactate
dehydrogenation (pLDH) antigens on Plasmodium species both Plasmodium vivax,
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Plasmodium falcifarum, Plasmodium ovale and Plamodium malariae. With specific single
clone antibodies (anti-HRP-2, anti-pLDH and control), which are attached to nitrocellulose
paper. If the patient's blood contains HRP-2 and or contains pLDH, the antigen will be
captured by anti-HRP-2 or anti-pLDH on nitrocellulose paper, so that a positive result will
cause a red colour on nitrocellulose paper [13].

According to Wanja et al (2016), WHO recommends that malaria RDTs should have a
sensitivity of > 95% and specificity of > 90%. Table 4 shows that the diagnostic test results
of the malaria RDT brand fisrt response are in accordance with WHO recommendations.
Interpretation of diagnostic test values for Sensitivity and Specificity is 91% - 100% (very
strong), 81% - 90% (strong), 71% - 80% (moderate), 61% - 70% (weak) and < 51% - 60%
(very weak) [16]. From the results of this study, the sensitivity and specificity of the RDT
first response brand is in the very strong category. The results of the diagnostic sensitivity
and specificity test of the RDT brand first response in the tool manual book mention that
from the results of the evaluation of the external testing laboratory, the sensitivity of
malaria RDT in falcifarum positive malaria with a parasite density of 200 parasites / blood
ul is 82% and vivac positive malaria is 91.4%. And at a parasite density of 2000 parasites
/ blood cell, the sensitivity of both vivax and falcifarum positive malaria is 100%. And
Specificity of 98.1% in both vivac and falcifarum malaria [14]. The high Positive Prediction
Value (NPV) of the RDT indicates that it is reliable for eliminating malaria. Likewise, a
higher Positive Prediction Value (PPV) indicates that the patient will be accurately
detected positive for malaria and will avoid overtreatment [21].

Research by Dozi et al (2016) obtained a diagnostic test on the first response brand is
Sensitivity 98.6% Specificity 90% Accuracy 97% positive predictive value 95.8% negative
predictive value 96.4%. Research Bharti Pk et al (2008) obtained the diagnostic test value
of the first response brand Sensitivity 93% Specificity 85% Positive predictive value 79%
and negative predictive value 95% accuracy 88%.The results of malaria RDT
examination can show false positives or false negatives, RDT examination is easy, fast
and relatively simple in conducting malaria examinations, but RDT has the disadvantage
that it cannot detect low parasite densities. RDTs can only read the presence of 40-100
parasites per microlitre of blood while microscopic examination can read parasites in the
blood up to 5-10 parasites /ul blood [15].

One of the false positive results on RDT in this study can be attributed to antigenemia
proteins that can still be detected in the patient's blood or rheumatoid factor and
heterophile antibodies in the patient's blood [4, 17, 20]. Other causes of false positive
results are persistent asexual stage parasitaemia, below the microscope detection limit
and antigen persistence due to absorption. The absorption of malaria parasites at the
time of blood collection is quite an interesting factor. There was evidence of parasitaemia
clinically, the RDT kit also tested positive whereas microscopy could not detect parasites
at any stage. Subsequently it was found by thorough microscopic examination that
malaria pigments were seen in the peripheral blood leucocytes of this patient [2, 19].
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The malaria parasite HRp2 antigenic protein could still be identified in the patient's blood
up to 30 days after antimalarial therapy, and the presence of gametocytes in the blood
still produced all three proteins HRP2, p-LDH and aldolase [18]. These findings add
weight to the utility of RDTSs, their advantages over microscopy when parasites appear in
cerebral and placental malaria. Detection of both RDTs as negative with HRP-2 and HRP-
2/pLDH with later had higher negative values whereas corresponding microscopy
positives were found. False-negative results have also been encountered in other studies
where this is due to small levels of parasitaemia that fall below the microscopic threshold.

CONCLUSION

Malaria RDT diagnostic test shows good results in testing for possible malaria infection
in individuals suspected of having the disease. The test provides a quick and effective
solution in identifying the presence of malaria parasites in the patient's body. This helps
in early diagnosis and appropriate treatment, and enables more efficient management in
preventing the spread of the disease. Malaria RDTs are thus an important and reliable
tool in malaria treatment and control.
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