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ABSTRACT

Malaria remains the highest cause of morbidity andrtality in Ghana and the rest of sub-Saharan
Africa. Early diagnosis is therefore essential teatment and eradication of the disease. This stualy
therefore designed to find out the efficacy of Firest Response PfHRP2 malaria antigen test kit Wwhic
promises to give reliable test results in diagngsi. falciparum malaria as microscopy, the gold
standard, since most of the malaria cases in out phathe world is caused by Plasmodium falciparum.
The survey was carried out on a total number of @&ents on who clinicians had requested for malar
test in four selected health facilities within t@@pe Coast metropolis of Ghana. For each of these
patients, both thick and thin blood films for miscopy, and rapid diagnostic test (RDT) were doriegus
blood obtained from a finger prick or venipunctufef the 354 patients, 66 (18.6%) positive malaria
cases were recorded for both microscopy and RDfty Rivo (52) patients were diagnosed as truly
positive for P. falciparum malaria by the rapid di#ostic test and 278 (78.5%) were diagnosed ay trul
negative. Paired sample T-test showed a p-valu@8% ata= 0.05 indicating no significant difference
between microscopy and the RDT in the diagnos®asdmodium falciparum malaria. A prevalence rate
of 18.6% was recorded for malaria cases with 78@8urrence of Plasmodium falciparum. The RDT
recorded sensitivity and specificity of 79% and 9%%pectively. The study lends credence to theliatt
the rapid diagnostic test kit has comparable lesfehccuracy with microscopy and hence can be used i
rapid screening of malaria but not as a completessitute for microscopy in malaria diagnosis.

INTRODUCTION

Malaria is very endemic in Africa and Cape Coasthia Central Region of Ghana is of no
exception [1]. World Health Organisation reportgireate that about 3.3 billion people
worldwide are at risk of the disease. Out of thusnber, 300 million to 500 million suffer the
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disease annually and 1 million to 3 million peogie of which African children especially those
in sub-Saharan Africa constitute about 90% [2]eLand inefficient diagnosis of malaria largely
caused byP. falciparum,in our part of the world, are factors that accofantthe increasing
morbidity, mortality, drug resistance and the agged economic losses. There is therefore the
need for an express and accurate diagnostic mébdhadalaria which will help minimize and/or
eradicate the disease and its allied effects.

The 2009 World Malaria Report estimates 8.3 millBnfalciparummalaria cases in Ghana
between years 2000 and 2007 and 3.2 million casgedr 2008. The report has it that there was
no evidence of reduction in the number of casewdrt 2001 and 2007 and the number of in-
patient reported cases as well as deaths resdtng malaria [2]. Reports from the MOH's
(Ministry of Health, Ghana)Roll Back Malaria Strategic Plan 2001-2010,indicate that
malaria is hyperendemic in Ghana with a crude |garaste ranging from 10% to 70% aRd
Falciparumis the major malaria parasite dominating [#. falciparummalaria is the number
one cause of morbidity, accounting for 40% of otigrd attendance with annual reported cases
of 2.2 million between 1995 and 2001, with over 1G8nding up on admission [4].
Early, proper healthcare is known to save life. Agh an early and efficient method of
diagnosingP. falciparum malaria will help in effective treatment which ihelp reduce
morbidity and mortality that present with falciparummalaria. This study therefore seeks to
find out the efficacy of the First Response PfHRR&aria antigen test kit which promises to
give reliable test results in diagnosiRg falciparummalaria as microscopy, the gold standard,
since most of the malaria cases in our part ofabed is caused biPlasmodium falciparum

MATERIALS AND METHODS

Study Design
This research was conducted in the clinical lalooies of the under listed health facilities in the
Cape Coast metropolis.

Central Regional Hospital.
Adisadel Urban Health Centre.
Ewim Urban Health Centre.
Microclinics.

PN

Materials used for this survey included the Firssponse PfHRP2 malaria antigen RDT Kkits,
sterile lancets, alcohol swabs, and pipettes matwid by Premier Medical Corporation
Limited in India, microscope, microscope slidegexagloves, Giemsa stain and patients who
attended hospital within March 2011 at the varibeslth facilities stated aboveThe entry
criterion for the main trial was based on a cliacs request for a malaria test in a patient of any
age and sex. Patients who were recruited for thdystvere those who reported at the out-
patients department (O.P.D.), those who had betxinge or admitted as in-patients, and ante-
natal care (ANC) clients. Patients with a clinicsarequest for malaria test were invited to take
part. Those who on their own or their guardiansegeensent were then subjected to diagnosis
by rapid diagnostic test and blood slide microscdpgme information was taken from these
patients through an interview and these includédther they had experienced any symptoms of
malaria since the year begun, whether any formajaria chemotherapy was given regardless of
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what medicine was given and whether they boughtdihgy with or without a clinician’s
prescription.The sample size required for the research was\db495% confidence level and a
5% (i.e.0=0.05) margin of error. The sample size was catedlaased on the formula:

t? x p x (1-p)

Where: m

n— sample size

t— confidence level of 95% (standard value of 1.96)

m— margin of error of 5% (standard value of 0.05)

p— estimated prevalence of malaria in project aresethan data obtained for malaria cases in
2010 [5].

One hundred and six (106) samples were taken frenCentral Regional Hospital consisting of
68 females (64.2%) and 38 males (35.8%). One hdraind sixteen (116) samples, consisting of
83 females (71.6%) and 33 males (28.4%) were oddafinom the Adisadel Urban Health
Centre. Ninety two (92) samples were taken from Hw@m Urban Health Centre and this
consisted of 75 females (81.5%) and 17 males (1B.6®&6ty (40) samples which comprised 27
females (67.5%) and 13 males (32.5%) were obtafirmed Microclinics. There were no ethical
matters concerned with this study, as results frowotine laboratory diagnosis of clinical
samples constituted the data for analysis; no qudati identifiable group of patients were
involved and their individual identities could rixe traced.

Diagnosis of Malaria

Each patient for whom a clinician had requesteagtologic test for malaria and had consented
to partake in the research was subjected to sergersing both routine microscopy for visible
parasites in the microscopic field and First resgoRfHRP-11 malaria RDT kit for the detection
of histidine-rich protein Il antigen which is chateristic ofP. falciparum The slides and RDT
kit used for each participant were given the saabelk.

Blood Sample Collection

Blood sample collection as well as procedures welin conducting microscopic tests to detect
malaria parasites were done according to the reuprocedures of the respective health
facilities. Peripheral blood was drawn by prickiadinger with a lancet which is reported to be
the most ideal because the density of developgehdzpites or schizonts is greater in blood
from this capillary-rich area [6]. Both thick ankiirt blood films were prepared in the clinical
laboratories of all the health facilities for misompy. Thus, two blood slides were prepared for
each participant, with collection done using thetiree practice of the laboratory as stated
earlier. The thick film was done by placing a daffblood in the centre of a microscope glass
slide and using the corner of a clean apparatus as@ cover slide to spread the blood to cover
an area of about 10nfniThe slides were labelled using the respectiveepahumbers assigned
at the O.P.D. The slides were air-dried and wametl with Giemsa’s stain for 20 minutes. The
slides were then rinsed under mild running tap nae allowed to air-dry.
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Speciation of the variou8lasmodiunspecies necessitated the preparation of the tbhodHilm
since the survey was mainly concerned wkthfalciparum Thin blood films allow species
identification since the parasite's appearanceef® preserved in this preparation. That is, the
fixed monolayer of red blood cells available insthprocedure makes the morphological
identification of the parasite to the species lanekh easier, hence provides greater specificity
than the thick-film examination [7].

The thin blood film was prepared by placing theosth edge of a spreader slide in the drop of
blood, adjusting the angle between slide and spre@ad45°, then allowing the blood to spread
along the entire width of the spreader slide anttlgsmearing the blood with a swift and steady
sweep along the surface. The film was then alloveedir dry and was fixed with methanol
before staining.

Microscopic Examination

The thin and thick blood film slides were then aleed under high-power optical microscope for
the presence of malaria parasites. One hundredgdugter fields of thick and thin films, under
oil immersion, were viewed for each slide at a XA @tagnification for 5 minutes or more before
a slide was said to be positive or negative. Ferstike of accuracy, services of very experienced
clinical staff were deployed most especially ingtiasis using microscopy so that very much
reliable results will be obtained. Slides were xarained, especially the thin films, by expert
microscopists to ascertain the presence of therragdarasites and which speciedPtdismodium
was causing the infection. The presence of maf@arasites was determined and reported using
the plus sign scheme. Speciation was done to diffete the othePlasmodiumspecies from
Plasmodium falciparumHowever, the othdPlasmodiunspecies were not classified.

Screening with RDT

The First Response RDT kit used is specific Rorfalciparumand has a test band along its
length impregnated with monoclonal antibodies whack specific for the HRP2 antigen fer
falciparum The test was conducted according to the spetidite provided by the
manufacturer. Both positive and negative contradsenset for each box of the kit that was used
to be sure of the viability of the pieces of caesetn each box. About 5ul of whole blood was
taken for the RDT for each participant with a labelthe kit as stated earlier. The blood sample
was added into the sample well after which two dr@gOul) of assay buffer was added into the
buffer well and the results read in 20 minutes canmr temperature. A positive reaction was
identified by the presence of two rose-pink colbands at the control (C) and test (T) labels. A
visible rose-pink label at the control (C) labellyonvas indicative of a negative reaction.
Absence of rose-pink colour at both control and k&sels indicated an invalid result but none
was recorded in the course of the research.

Data Analysis

The efficacy of the RDT was expressed by compathmg results of the RDT to that of
microscopy. Data were entered, validated and aedlysing SPSS software (Version 16) and
methods used by [10, 11, 12,]. Based on the unsted| parameters, sensitivity and specificity
were calculated for the RDT with regards to theugal of the parameters obtained from the
research.
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True Positives (TP): People with the disease astédepositive.
False Negatives (FN): People with the diseasedstiéd negative.
True Negatives (TN): People without the diseasetastdd negative.
False Positives (FP): People without the diseaséested positive.
Sensitivity= TP+ (TP+FN)

Specificity= TN+ (TN+FP)

RESULTS

Three hundred and fifty four (354) patients wegeruited for this study. Valid data, in the scope
of the study, on all 354 participants were obtain€@mhe hundred and one (101) of the
participants, representing 29% were males and 258wconstitute 71% of the total sample size

were females. The ages of the study participamget from 1 day old to 97 years as indicated
on Table 1 below.

Table 1: Age Group Distribution of Respondents withGender Composition

Age group  Frequency  Percentage Male Female
0-9 79 22.3 40 39
10-19 46 13 14 32
20-29 111 31.4 21 90
30-39 44 12.4 5 39
40-49 32 9 10 22
50-59 17 4.8 3 14
60-69 11 3.1 5 6
70-79 11 3.1 1 10
80-89 1 0.3 0 1
90-99 2 0.6 2 0
Total 354 100 101 253

Giemsa-stain microscopy detected 66 (18.6%) pasdivd 288 (81.4%) negative cases whereas
the First response PfHRP2 malaria antigen dete¢ésnshowed 67 (18.9%) positive and 287
(81.1%) negative cases. Out of the 67 positive castected by the RDT, 15 of them were
negative for microscopy. Again, of the 287 patiemtso tested negative for the RDT on
examination, 14 were positive for microscopy thesre shown by the thin blood film to be
infections of the othdPlasmodiunspecies other thaPlasmodium falciparum

Table 2: Results for the First Response PfHRP2 Cardiest using Microscopy as the Test Reference

Microscopy Results
Positive Negative Total

RDT Results
Positive 52 15 67
Negative 14 273 287
Total 66 288 354
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The RDT results for the 354 patients were compéaoetthe microscopic examination of blood
smears which is the gold standard for malaria diagnto obtain the parameters for calculating
sensitivity and specificity. The results are showiiable 2.

The RDT recorded a sensitivity of 79% and a spatyfiof 95%. The 66 total positive malaria
cases therefore yielded a malaria prevalence fat8.6% for the 354 total sample size that was
considered.Plasmodium falciparumaccounted for 61 of these 66 positive malaria $ase
Occurrence oPlasmodium falciparumnwas therefore found out to be 78.8% and that efotiner
Plasmodiunspecies was 21.2%.

An interview with the 354 participants revealedtth@d2 (49%) had experienced some symptoms
within the previous months (i.e. January and Felyr@@11) which they perceived as symptoms
of malaria. One hundred and twenty four (124), @epnting 72.1%, of the 172 participants, took
some form of medication whereas 46 (27%) were notchemotherapy. Among the 124
participants who took some drugs on experiencimgsymptoms, 86 (69.4%) were given drug
prescription by clinicians whereas 38 (30.6%) bdudjugs, without the authorization of any
clinician, from pharmacy shops and other smalles¢dtug stores” in their localities. Seventy
four (74) pregnant women were part of the 354 ta@mnples on which the survey was
conducted. Forty three (43) of the 74 pregnant womesponded yes to have experienced some
malaria-like symptoms in the previous months. Fhidur (34) of the 43 pregnant women took
some form of medication. Out of the 34 who took roation, 25 took drugs prescribed by
clinicians and 9 took over-the-counter drugs. Tatds presented on Table 3.

Table 3: Results of Interview with Respondents

Number of
respondence Male Female
With malaria-like symptoms 172 43 86+ (43)*
Took drugs. 124 29 61+ (34)*
- Hospital 86 16 45+(25)*
Place of dr rescription.
wap P Pharmacy 38 13 16+(9)*

*Pregnant women

The positive cases detected by both microscopytlamdRDT were related to the age groups to
find out the number of positive and negative casesrded within each age groups. The results
are shown in Table 4 below.

The positive RDT results were also related to tge groups to determine occurrenceRof
falciparumwithin the age groups as well as determine ifeheas any significance in the ability
of the RDT in diagnosing. falciparuminfection among the age groups.

As presented on Table 5, age group 0-9 recordeglighest infection with 21 individuals with
age groups 50-59, 70-79, 80-89 and 90-99 recottimdeast infection.
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Table 4: Positive Results for RDT in Relation to Ag Group of

Age Group RDT Results Total
Positive cases  Negative cases

0-9 16 63 79
10-19 10 36 46
20-29 13 98 111
30-39 2 42 44
40-49 5 27 32
50-59 1 16 17
60-69 3 8 11
70-79 1 10 11
80-89 1 0 1
90-99 0 2 2
Total 52 302 354

Table 5: Occurrence of Malaria Infection among theAge Groups based on RDT Results

Age Group  Cases Occurrence (%)

0-9 21 31.3
10-19 15 22.4
20-29 16 23.8
30-39 3 4.5
40-49 5 7.5
50-59 1 15
60-69 3 4.5
70-79 1 15
80-89 1 15
90-99 1 1.5
Total 67 100

DISCUSSION

Malaria is very endemic in Africa and accounts &ygor the high incidence of morbidity and
mortality in Africa. Different species of the genRsmodiumhave been implicated in malaria
infection in our part of the world. Howevd?Jasmodiuntalciparumhas shown to be the most
prevalent in our locality. The microscopic diagsosif this parasite is so labourious, time-
consuming and requires so much expertise. The nasdaerefore sought to test the efficacy of
the First Response PfHRP2 malaria antigen tegoKind out if it has comparable performance
as microscopy and if it is reliable in the diagsosiP. falciparum

A paired sample T-test for the microscopy and RBdults recorded a p-value of 0.8mat0.05
indicating no significant difference in the poteahtof the RDT and microscopy to diagnose the
presence or absence Bf falciparuminfection. Again, a test statistic value of 0.8 Pearson
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correlation analysis ai= 0.01 was recorded. This indicates that there ®strang positive
correlation between the RDT and microscopy regardneir ability to diagnos®. falciparum
malaria, hence supports the outcome of the pametple T-test. With these it can be said that
the RDT and microscopy showed no significant défere in their ability to diagnose a patient of
the presence or absence Rf falciparum Hence, the RDT is reliable for use in diagnosing
malaria induced bfp. falciparum

The 66 positive cases of malaria infection amorg3b4 patients gave a malaria prevalence rate
of 18.6%. Clinically diagnosed malaria accounts &out 25-40% (average 30%) of all
outpatient clinic visits in all malaria-endemic oties in Africa [8]. In these same countries,
between 20% and 50% of all hospital admissionsaacensequence of malaria. This indicates
that the 18.6% prevalence rate of malaria amon@fdesamples used for the survey is relatively
low. This could be due to the fact that Ministrytéalth in Ghana has introduced a programme
which seeks to promote self medication by subsidiziver the counter malaria drugs, although
self medication has its own problems.

From the results, it can be observed that betwbenage groups, age group 0-9 recorded
relatively the highest occurrence of 31.3%, meammge individuals within that group were
positive for malaria suggesting that people in thge group are more vulnerable to malaria
infection [2]. That is, age group 0-9 constitutésldren and children are known to have weak
immune systems which make them very much suscepthhfections such as malaria.

Occurrence oP.falciparumwas found to be 78.8%. This indicates tRatfalciparumis really
the most virulent among the parasites in the g&tasmodiunin our part of the world since the
survey proves that it causes more than three-quairtall malaria infections. The other species
of Plasmodiumare therefore implicated in only few cases of malanfection. This finding
therefore makes the use of the rapid diagnostic(RBT) kit relevant since it is specific for
diagnosing the most endenitasmodiunspecies in our locality.

The RDT detected 67 positive cases and 287 negedises. Fifteen (15) of the positive RDT
results proved negative for microscopy. This intstesicy in the results might have arisen due
to the persistence of the HRP2 antigen in bloochaut the parasite and possible parasite
sequestration.

The RDT recorded a sensitivity of 79% and a spatyfiof 95%. In a similar experiment, they
reported 93% sensitivity and 95% specificity foe RDT which they used in diagnosing malaria
caused byP. Falciparum [9]. Reasonably high sensitivity and very high speitifiavere
recorded for the RDT in this survey and can theeefpve reliable diagnostic result.

Pearson correlation test showed that there is & wegelation in the ability of the RDT to
diagnoseP. falciparummalaria among the different age groups. This tesab obtained when
the RDT result was related to the age group of ghdicipants. The Pearson correlation
coefficient (r) obtained was 0.036&t 0.05.

355
Pelagia Research Library



D. O. Acheamponggt al Adv. Appl. Sci. Res., 2011, 2 (4):348-356

Acknowledgement
We will like to acknowledge the Ministry of HealtGhana for their assistance in this study. We
also thank Department of Human Biology, UniversifyCape Coast, Ghana for providing the
funds for the study.

REFERENCES

[1] Baboo K. S., Ndayambaje I., Chizema E. K., @ifmba G. and Miller Medical Journal of
Zambia,2008 35(4): 160.

[2] World Health Organization. World Malaria Repd&hana2009

[3] Ministry of Health.Roll Back Malaria Strategic Plan 2001-2010OH. Accra, Ghana200Q
[4] Mba C. J. and Abo I. Klournal on African Population Studigd006 22(1):139.

[5] UNICEF. Monitoring progress toward the goalstioé World Food Summit for Childre
practical handbook for multiple indicator surveysew York,1995

[6] Gilles H. Diagnostic methods in malaria. In W&k D. A. and Gilles H. M. (ed)Essential
Malariology. 39 Edition. Edward P. Arnold. Londof993 78.

[7] Moody A, Clinical Microbiology Revised2002 15(1) 66-78.

[8] Africa Malaria Report2003

[9] Reyburn H, Mbatia R, Drakeley C, Carneiro |, Mwakagula E, Mwerinde O, Saganda K,
Shao J, Kitua A, Olomi R, Greenwood B M and Whiityi,BMJ, 2004 329(1): 1212.

[10] Koranteng — Addo, E.J., Owusu — Ansah , Eaf@ponsem, L. K., Bentum, J. K & Arthur,
S.Advances in Applied Scien@911, 2 (1); 280-288.

[11] Obodai, E.A., Boamponsem, L.K., Adokoh, C.Kssimang, D.K., Villawoe, B.O., Aheto,
D.W & Debrah, J.SArchives of Applied Science Reseaill, 3 (3),177-187

[12] Koranteng-Addo, J.E., Owusu-Ansah, E., Boangeon, L.K., Koka, J.K., Adjei, R, O.
Journal of Chemical and Pharmaceutical Resta201Q 2(5); 384-391.

356
Pelagia Research Library



