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Abstract

Background: Malaria presents a diagnostic challenge
in most tropical countries. Malaria is diagnosed pre-
dominantly by using clinical criteria, with microscopy
as gold standard for detecting parasitemia. Recently,
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rapid diagnostic tests (RDTs) have been developed for
situations in which reliable microscopy may not be
available.

Objective: To identify the cases of malaria by non-
microscopic Care Start malaria Pf/Pv combo RDT in
suspected malaria infection in community setting.
Subjects and Methods: This descriptive observa-
tional study was conducted from October to December
2010 in Ehsas Field Hospital, Kot Addu, District
Muzaffargarh. Data was collected from Medical and
Paediatric outpatient departments of field hospital.
Patients of age 5 — 75 years were included in the study.
Malaria was clinically suspected in patients with
recent fever, chills and/or anemia and was confirmed
by Care Start malaria Pf/Pv combo RDT as per the
manufacturer’s instruction. Data was analyzed by
SPSS 17. This study was not sponsored by manufac-
turer.

Results: Among patients of age 5 — 75 years, 2196
patients were clinically suspected and 1767 cases were
confirmed for malaria infection by RDT common age
group suspected was 16 — 25 yaers 556 (25%). Case
identification rate of RDT was 80%.

Conclusion: Non-microscopic Care Start malaria
Pf/Pv combo RDT has reliable diagnostic accuracy to
identify confirmed cases of malaria infection and may
be preferred during malaria epidemics in community
setting.
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infection, Rapid diagnostic test.
Introduction

Malaria is a serious disease characterized by fever,
chills and anemia and is caused by parasite that is
transmitted from one human to other by the bite of
Anopheles mosquitoes. There are four kinds of Plas-
modium species that can infect human; Plasmodium
vivax, falciparum, ovale and malariae. Almost 250
million annual malaria cases and one million deaths
have been reported globally.' Pakistan faces about 4.5
million annual suspected and 1.6 million confirmed
cases of malaria.”

Early diagnosis and prompt treatment of malaria is
necessary for prevention of its complications. The
majority of malaria cases are found in countries where
cost-effectiveness is an important factor and training
of personnel to perform diagnostic test is also a major
consideration. Malaria is diagnosed predominantly by
using clinical criteria, with microscopy as gold stan-
dard for detecting parasitemia.” Recently, rapid diag-
nostic tests (RDTs) have been developed for situations
in which reliable microscopy may not be available.
RDTs are based on the detection of antigens released
from parasitized red cells. Malaria antigens currently
targeted by RDT are histidine — rich proteins 2 (HRP —
2), Plasmodium lactate dehydrogenase (PLDH) and
Plasmodium aldolase.* In recent years, local®®’ and
international®”'® studies have found that RDTs have
excellent sensitivity and specificity when compared
with conventional microscopy to diagnose malaria
infection.

Natural disasters like floods are catastrophic eve-
nts that can lead to disease outbreaks in affected regi-
ons. Pakistan faced flood in 2010 that began following
heavy monsoon rains leading to outbreak of infectious
diseases in the affected regions.!" Malaria was one of
the common disease outbreaks in these regions. WHO
provided Care Start malaria Pf/Pv combo RDT Kkits to
diagnose malaria infection in affected population. The
objective of this study was to identify cases of malaria
by non-microscopic CareStart malaria Pf/Pv combo
RDT in suspected malaria infection in community
setting.

Subjects and Methods

This descriptive study was conducted from October to
December, 2010 in a field hospital of a flood affected
area, Kot Addu, District Muzaffargarh, Punjab, Pakis-

tan. “Ehsas Field Hospital” was established in Sep-
tember, 2010 in partnership with Government of the
Punjab, and King Edward Medical University / Mayo
Hospital, Lahore, in Kot Addu. Data was collected
from Medical and Paediatric outpatient departments
(OPD). Patients of age 5 — 75 years were included in
the study. Malaria was clinically suspected in patients
with recent fever, chills and / or anemia and was con-
firmed by performing CareStart malaria Pf/Pv combo
RDT. This combo RDT (pLDH/HRP-2 antigen test)
was designed for the differential diagnosis between
P. falciparum and the other Plasmodium species. It
contained a membrane strip precoated with two mono-
clonal antibodies as two separate lines across the strip.
One monoclonal antibody was pan specific to Plas-
modium lactate dehydrogenase (pLDH) of the Plasmo-
dium species and other line consisted of a monoclonal
antibody specific to histidine — rich proteins 2 (HRP —
2) of the P. falciparum species. Single drop of blood
was required for the test and half hour time was awai-
ted to interpret the results. Data was entered in SPSS
17 and was presented as frequency tables and bar dia-
grams. Patients were according to the individual merit.
This study was not sponsored by manufacturer.

Results

Total of 2196 patients of age 5-75 years, examined in
Medical and Paediatric OPDs, were included in the
study. Common age group was 16 — 25 years 556
(25%), followed by 5 — 15 years 469 (21%), 36 — 45
years 437 (20%), 26 — 35 years 327 (15%), 46 — 55
years 196 (9%), 56 — 65 years 174 (8%), and 66 — 75
years 43 (2%) (Figure 1). These 2196 patients of sus-
pected of malaria were subjected to Care Start malaria
Pf/Pv combo RDT and 1767 cases were found positive
for malaria infection (P. vivax or P. falciparum) Hence
case identification rate of non-microscopic Care Start
malaria Pf/Pv combo RDT was 80% (Table 1).

Table 1: Case identification rate of Care Start malaria
P{/Pv combo RDT (n = 2196).

Suspected Malaria cases 2196
Cases identified by RDT 1767 (80%)
Discussion

Present study had 2196 patients of age range of 5 — 75
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years. Common age group was 16 — 25 years (25%).
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Figure 1: Age Distribution of suspected malaria cases
(n=2196).

Ashton et al’ in ethopia reported comparable sample
size of suspected malaria cases in their study. How-
ever, local™® and international'®'? studies have repor-
ted less sample size. The difference may be due to the
fact that these studies were hospital based while we
reported data of community setting in disastrous area.

The recommended and current gold standard
method for the routine laboratory diagnosis of malaria
is the microscopic examination of stained thick and
thin blood films. RDTs offer the possibility of more
rapid non-microscopic methods for rapid diagnosis.
Present study evaluated performance of Care Start
malaria Pf/Pv combo RDT. We found that out of 2196
suspected cases, 1767 cases were found positive for
malaria infection (P. vivax or P. falciparum). Case
identification rate of RDT was 80%. Our results are
comparable to the studies which looked at the perfor-
mance of Care Start malaria Pf/Pv combo RDT. Meko-
nnen et al'® reported that diagnostic performance of
CareStart malaria Pf/Pv combo test for the diagnosis
of Plasmodium was comparable with microscopy with
a sensitivity, specificity, PPV, and NPV of 95.8%,
100%, 100% and 96% respectively. Sharew et al'’
reported good diagnostic validity of Care Start malaria
Pf/Pv combo test with sensitivity 99.4%, specificity
98%, PPV 94.4% and NPV 99.8%. Authors of the stu-
dy also found diagnostic performance of Care Start
Malaria Pf/Pv Combo test comparable to that of Para-
check Pf test. Ashton et al’ in ethopia evaluated diag-
nostic performance of Care Start, Para Screen and ICT
Combo RDTs and found Care Start RDT better.

Studies done at national®®’ and international
levels"'* using immunochromatographic RDTs have

also comparable results in term of sensitivity (92 —
100%) and specificity (84-99%). False positive cases
of different RDTs have also been studied by Maltha
et al” at frequencies ranging from 8.2% to 29.1%.
However, authors reported no significant relation
between false positive results and parasite density on
microscopy.

Results of present study are in concordance with
the results reported in national and international
literature. They add to the evidence that non-micro-
scopic RDT may be relied upon for the detection of
Plasmodial antigen when microscopy is not available.
Present study has certain limitation. We could not
compare our results with gold standard microscopy,
therefore, diagnostic accuracy could not be deter-
mined.

Conclusion

CareStart malaria Pf/Pv combo RDT can be relied
upon for identification of cases of malaria infection
and may be preferred during malaria epidemics in
community setting. The Care Start combo RDT has the
added advantage of being simple to interpret, cost-effi-
cient, and may be preferred for malaria diagnosis when
microscopy is not accessible, particularly during times
of malaria epidemics in community setting.
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