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SIMPLE YET VALUABLE – ANTIGEN DETECTION ICT (IMMUNO
CHROMATOGRAPHIC TEST) IN EARLY DIAGNOSIS AND TREATMENT OF
COMPLICATED MALARIA IN ENDEMIC AREAS
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ABSTRACT

INTRODUCTION

Introduction : Severe thrombocytopenia and acute renal
failure, once considered to be exclusively due to P.
falciparum were observed recently in P.vivax infection
also. Early diagnosis and appropriate treatment is the
basis to prevent complications. Diagnosis , solely based
on clinical symptoms is unreliable. Microscopist is not
available everywhere and reliability is also questionable.
So a simple alternative test is required for the present
situation.

Recently it was observed that many patients with
malaria due to Plasmodium vivax also develop
thrombocytopenia and acute renal failure, once
considered to be exclusively due to Plasmodium
1,2,3,4
falciparum infection . The major problem in
controlling the morbidity and mortality is due to lack of
infrastructure and limited access to early diagnosis and
treatment particularly in endemic areas . This is more
challenging during epidemics. Diagnosis solely by
5,6
symptoms is unreliable . Inappropriate use of anti
malarials causes toxicity and development of resistance.
Microscopy is simple but needs expertise and reliability
is questionable especially at low parasitemia and in the
7,8
interpretation of mixed infection . A simple and cost
effective alternative to microscopy is the need of the day
9,10
to overcome these deficiencies .

Aim: The present study is to compare microscopy with
Ag detection ICT during an epidemic and to document
ARF and thrombocytopenia with P.vivax infection in
endemic area.
Materials and methods: 78 patients were screened for
malaria during the epidemic from December 2009 and
January 2010. Malaria Ag detection ICT was used
alongside the gold standard microscopy.

AIM

Result: Total patients screened = 78 .Positive by thick
smear : 23 (30%) i.e., P.vivax-20(26%), P.falciparum 3(4%)
Positive by Ag detection ICT : 34 (44%) i.e, P.vivax22(28%)
P.falciparum12(15%) Sensitivity (ICT) 95.83%, Specificity
(ICT) 79.82%, Thrombocytopenia : P.vivax – 7 out of 22
(32%)P.falciparum – 7 out of 12 (58%) Acute renal failure
– P.vivax -2 out of 7, P.faciparum – 1 out of 12 . Both the
tests became negative in 6 patients (1 P.falciparum & 5
P.vivax) who came for follow up in a week period.

With the above background, the present prospective
study was conducted in an endemic area during a fever
epidemic to compare microscopic examination of blood
film with simple antigen detection assay by ICT for early
diagnosis and to document the association of severe
thrombocytopenia and acute renal failure due to P.vivax
infection .

Conclusion:- P.vivax also should be considered in patients
with severe thrombocytopenia and acute renal failure.
Employing rapid Ag detection ICT in endemic areas will
reduce the indiscriminate use of anti malarial drugs and
drug resistant malaria. It should be confirmed by
microscopy. A more sensitive method holds justice , when
microscopy and expertise are not available.

During the last fever epidemic between December 2009
and January 2010, a total of 78 patients who came with
fever to a multi specialty referral hospital , were screened
for malaria. Informed consent was taken from all patients.
Blood samples were collected in EDTA coated tubes
before the administration of anti malarials which may
interfere with the detection of parasites due to its
morphologic alteration. Both thick and thin smears were
prepared soon after collection which enables better
adherence of films to the slide and causes minimal
distortion of parasites and red cells. A commercial one

MATERIALS AND METHODS

Key words: acute renal failure , thrombocytopenia,
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step malaria antigen rapid test (SD Bioline, Manufactured
by Bio Standard Diagnostics Pvt.Ltd,Plot No:266,Sector-6,
IMT Manesar, Gurgaon-122050,Haryana,India) was used
alongside the gold standard (Leishman stained
film)microscopy. The SD Bioline malaria antigen Pf/Pan
test is an immunochromatographic (ICT - rapid) method
for the qualitative detection of antigens specific to P.
falciparum and P. vivax simultaneously in human whole
blood .

was detected in 2 persons with P.vivax infection and in
one P. falciparum positive patient . Antigen detection was
positive as early as 5th day of fever. Both the tests became
negative in 6 patients ( 1 P.falciparum & 5 P.vivax) in a
week period who came for follow up.
Thick smear
Total

The test cassette contains a membrane strip,
which is pre coated with one monoclonal antibody
(specific to the histidine rich protein II "HRP II"of
P.falciparum) and the other polyclonal antibody (pan
specific to the lactate dehydrogenase "LDH" of all
Plasmodium species P.faliparum, P.vivax, P.malariae,
P.ovale] as two separate lines across the strip.

Test

Positive

Negative

ICT Positive

23 (a)

11 (b)

34

ICT Negative

01 (c)

43 (d)

44

Total

24

54

78

Procedures were followed strictly as per the
manufacturer's standard operating manual. Both tests
were repeated only in 6 cases who came for follow up to
evaluate the efficacy of treatment. Along with routine
urine and blood screening tests , platelet count , renal
parameters and tests to rule out other causes of fever
were done as per the standard procedures .

Table : 1 – Microscopy vs ICT

RESULT
Of the 78 patients screened for malaria by
peripheral smear, 23patients (30%) were positive. Of this,
20 patients (26 %) were positive for P.vivax and 3 patients
(4%)were positive for P.falciparum .

DISCUSSION
It is estimated that there are more than 50 million cases
11
and 1.1-2.2 million deaths due to malaria every year . Its
12
occurrence is noted in more than 90 countries .
Approximately, 2.48 million malaria cases are reported
annually from South Asia, of which 75% cases are
13
contributed by India alone .

Whereas by antigen detection ICT,34 patients
(44%) were positive. Of this, 22 patients(28%) were
positive for P.vivax and12 (15%) were positive for
P.falciparum. Hence 9 cases(11%) were detected
additionally for P.falciparum .
Of these, 22 patients (28%) were positive by both
peripheral smear and antigen detection by ICT.
Considering microscopy as gold standard , the sensitivity
and specificity of antigen detection ICT were 95.83% and
79.82% respectively.

Malaria also accounts for the recent battle of mosquito
borne mysterious fever epidemic in southern districts of
Tamil Nadu. Diagnosis of malaria is much challenging
especially during epidemics. Most of the patients from
rural area came with fever and low platelet count. They
were referred to city referral hospitals for further
management. Since this sudden influx of patients arose
from different rural corners, the city referral hospitals
became overcrowded. Single room was being shared by
two patients, in some hospitals even the dormitory and
labor rooms were also converted as wards. The situation
was still worsened to as many patients thronged in
waiting list for admission. Most of these patients
required two to three units of platelet transfusion to

Out of 34 patients positive by antigen detection
ICT, 14 patients (41%) had platelet count less than one
lakh. Of the 22 P. vivax cases ,7patients (32%) had
thrombocytopenia. In 2 cases, the count was between
20000 to 50000.
In the remaining 5 patients it was between
50000 to 100000. Among the 12 P. falciparum cases ,7
patients (58%) had thrombocytopenia. Acute renal failure
213
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prevent complications. Another constraint on this is that,
most of the blood banks do not have platelet separation
facility, except for one or two to fulfill the needs of these
patients.

by both methods .This implies that ICT can be used as a
tool to assess the efficacy of treatment.
By Ag detection ICT 12 (15%) cases were positive for
P.falciparum when compared to 3(4%) cases by peripheral
smear. It may be well explained that in patients with
P.falciparum malaria, sometimes the parasites can be
sequestered and are not present in peripheral blood.
Thus a P. falciparum infection could be missed due to the
12
absence of parasites in a blood film . But the Ag
detection ICT method is still useful in this situation.

More over, platelet transfusion requires fresh blood.
Amidst this emergency, every patient required three
donors .Platelet separation is a laborious procedure and it
takes as long as three hours. Much worrisome is that one
does not know how many donors were in window period
for transfusion transmitted virus (TTV) or yet to be
identified infective agents. This was the situation during
epidemic.

When compared to microscopy 9 cases were detected
additionally for P.falciparum by antigen detection ICT.
Potential causes for PfHRP2 positivity, include
gametocytemia, persistent viable asexual-stage
parasitemia below the detection limit of microscopy
(possibly due to drug resistance), delayed clearance of
circulating antigen(free or in antigen-antibody
complexes), persistence of antigens due to sequestration
and incomplete treatment .

When can one suspect that someone has the disease
"malaria"? No single clinical sign predicts the diagnosis of
malaria. Yet malaria must always be considered in cases of
fever in the tropics. Since the symptoms can be quite
diverse, a clinical diagnosis alone is unreliable. Moreover,
rapid detection and effective treatment is a pre-requisite
for reducing the morbidity and mortality due to malaria.
Microscopic examination of blood smears is the widely
used routine method for detection of malaria parasite
14
and remains the gold standard for malaria diagnosis .
But microscopic examination is time consuming and
requires considerable technical expertise for its
interpretation and of limited sensitivity at low levels of
15
parasitaemia . The result also depends upon the quality
of microscope, staining, the technique with which blood
film is prepared and also on the concentration and
16,17
motivation of the microscopists . Several studies have
shown that the ability to diagnose malaria by blood film
18,19,20
examination alone is about 75% for P. falciparum
.

But false positive tests can occur with antigen detection
ICT for many reasons such as cross reaction with nonP.falciparum malaria or rheumatoid factor. Proportion of
persistent positivity has been linked to the sensitivity of
the test, type of the test, degree of parasitemia and
21
possibly the type of capture antibody .
On the other hand, false negative tests have been
observed even in severe malaria with parasitemias
>40000 parasites/μl. This has been attributed to possible
genetic heterogeneity of PfHRP2 expression, deletion of
HRP-2 gene, presence of blocking antibodies for PfHRP2
antigen or immune-complex formation, prozone
21
phenomenon at high antigenemia or to unknown cause .

Besides these, majority of malaria cases occur in rural
areas where there is little or no access to reference
laboratories and in many areas expert microscopist is not
available. The urgent need for a simple and cost effective
test to overcome the deficiencies of light microscopy has
9, 10
been recognized for a longtime .

Therefore, in cases of suspected severe malaria or
complex health emergencies, a positive result may be
confirmatory but a negative result may not rule out
malaria. So a negative ICT result should always be
confirmed by microscopy.

In the present study, 30% were positive by thick
peripheral smear microscopy. Antigen detection by ICT
was 44% .Considering peripheral smear as gold standard
the sensitivity of ICT was 95.83 and specificity was
79.62%. Possible reasons for the high sensitivity of ICT
method are the detection of both HRPII and LDH and
their performance ability even in low parasitemia. It
detects malarial infection even on the 5th day of illness
since this is the earliest period the patients in the present
study turned up to the hospital . Repeat testing in 6 cases
who came for follow up became negative in a week period
Website : www.njbms.com

It should be emphasized that P. falciparum malaria, a
potentially lethal disease, must not be missed because of
a false-negative test.
Though the thick smear study is considered as gold
standard, the interpretation is prone for subjective
variation even among experienced microscopists . In the
present study ,even with this small number of samples,
variation was experienced in the interpretation of
smears between microscopists and we solved this by
getting opinion from another microscopist.
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Although, severe complications including profound
22,23.24
thrombocytopenia are common due to P.falciparum
.
but now, we are facing such complications due to P.vivax .
It is contrary to the belief that vivax infection is benign.
The association of platelet depletion and P.vivax has been
3
observed by various workers . Unlike in the past,
incidence of severe thrombocytopenia and acute renal
25
failure due to P. vivax are increasing in endemic areas
which may be due to a new genotype of P. vivax. A study
from Mumbai has reported six cases of P.vivax with
thrombocytopenia, where the level of platelets ranged
25
from14000 to 92000/μl . A recent study from India has
reported cerebral malaria as a complication of P.vivax in 5
26,27
out of 40 cases .

CONCLUSION
The present study suggests in patients with acute renal
failure and severe thrombocytopenia particularly in
endemic areas, P.vivax infection as etiology should also be
kept in mind. Instead of prescribing blind anti malarial
therapy for all fever cases during epidemics, simple rapid
antigen detection ICT may be a good choice for early
diagnosis in endemic areas where there are limited access
to reference laboratory. It will reduce the indiscriminate
use of anti malarial drugs ,thereby the evolving drug
resistant malaria. Microscopy may be used for
confirmation if and when available. Though false positive
is possible with ICT , for the purpose of screening, a more
sensitive method hold justice, particularly when
microscopy and expertise are not available. At the same
time if there is a strong clinical suspicion but antigen
detection ICT is negative , the gold standard microscopy
is a must, because the potential serious malarial
infection should not be missed.

Thrombocytopenia seen in complicated P. falciparum is
due to disseminated intravascular coagulation along with
platelet endothelial activation, but the one seen in
uncomplicated malaria like P. vivax has multi factorial
etiology. Few postulated mechanisms are macrophage
activation leading to platelet destruction, increased levels
of cytokines, immunological destruction due to
antiplatelet IgG, oxidative stress, shortened platelet life
span in peripheral blood, sequestration in non splenic
areas and psuedothrombocytopenia due to clumping of
28,29,30,31,32
platelets
.

This study implies that ICT is a valuable adjunct at the
time of emergency for rapid diagnosis, although
microscopy remains the mainstay for the diagnosis of
malaria for routine use in countries like India. However
microscopy is much useful to assess parasite burden and
its morphological stages.

In our study the platelet count was lower than normal in
7 out of 20 P.vivax cases. In 2 cases, the count was
between 20000 to 50000. In the remaining 5 cases it was
between 50000 to 100000. In two cases of P. vivax
infection acute renal failure was documented with high
urea and creatinine. The ARF and thrombocytopenia
were reverted to normalcy with effective anti malarial
and supportive therapy.
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