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INTRODUCTION
Malaria is one of the highest killer diseases affecting most tropical 
countries. It affects over 500 million people worldwide and over one 

[1]million children die annually from malaria.

In India about 92% of malaria cases and 97% of malaria deaths 
reported from north-eastern states, Chattishgarh, Jharkand, Madhya 
Pradesh, Orissa, Andhra Pradesh, Maharastra, Gujarat, Rajasthan, 

[2]west Bengal and Karnataka.  In 2017 in India there were 0.67 million 
malaria cases, among which 0.44 million cases were due to P. 

[3]falciparum and annual parasite index was 0.53.

Malaria is caused by parasites P. Vivax, P. Falciparun, P.malariae and 
P.ovale. Man develops disease after 10 to 14 days of being bitten by an 
infective mosquito. There are two types of parasites of human malaria, 
plasmodium vivax, plasmodium falciparum, which are commonly 
reported from India. Inside the human host, the parasite undergoes a 
series of changes as a part of complex life cycle. The parasite 
completes life cycle in liver (pre erythrocytic schizogony) and red 
blood cells (erythrocytic schizogony). Infection with P. falciparum is 

[4,5]the most deadly form of malaria.  Malaria affects mainly poor, 
underserved and marginalized populations in remote rural areas which 
are characterised by inadequate control measures and limited access to 

[5]health care.

The most important problems in controlling malaria in India are its 
diverse clinical presentations and limited access to effective diagnosis 

[6]and treatment.  Laboratory conrmation of malaria infection requires 
the availability of a rapid, sensitive, and specic test at an affordable 
cost. Over the years many new tests have been developed in an attempt 
to improve the diagnosis of malaria, but conventional method by smear 
microscopy remains the gold standard against which all other tests 
have been evaluated. However, the microscopy requires technical 

[7]  expertise and availability of a good quality microscope. Rapid 
diagnostic tests (RDTs) for malaria could be considered for most 
patients in endemic regions, especially in poor power settings where 
there is shortage of qualied manpower in Africa. However, there is 
very little evidence, especially from malaria endemic areas to guide 

[8]decision-makers on the sensitivity and specicity of these RDTs.  
RDTs are commercially available in kit forms with all necessary 

reagents and the ease of performance of the procedures, does not 
require extensive training or equipments to perform or to interpret the 

 [9] results. Results are read in 12–15 min. Therefore, present study was 
aimed to compare the two methods of microscopy and RDTs in the 
diagnosis of malaria.

Subjects and Methods
Study design, settings and participants: 
It was a hospital based prospective study conducted over a period of six 
months from June 2018 to November 2018, in the Clinical 
Microbiology Laboratory, Department of Microbiology of a tertiary 
care hospital in Southern Rajasthan. Patients with clinical suspicion of 
Malaria who presented in the Outpatient Department constituted the 
study population. During the study period total 7434 blood samples 
were processed for the malaria testing from patients who presented in 
outpatient department. Patients having fever and diagnosed as 
leptospirosis, dengue fever, enteric fever, pneumonia, urinary tract 
infection and sepsis and Patients who were currently taking 
antimalarial therapy or who had been treated with antimalarial drugs 
within the past 2 weeks were excluded from the study

Data collection
All the study subjects were informed about study by patient information 
sheet. Informed written consent was obtained from all patients, who were 
taken for the study. Under aseptic conditions 3 ml of venous blood was 
collected in ethylene diamine tetra acetic acid (EDTA) tube.1.2mg of 

[10]EDTA anhydrous salt was added per ml of blood.

Peripheral smear preparation
Thick and thin blood smears were prepared and stained with Geimsa 

[11,12]stain according to the standard guidelines described elsewhere.
 
After staining, the smears were examined at x1000 magnication. 
Atleast100-200 elds, each containing 20 WBCs were examined 
before thick smear was reported as negative for malaria. The red blood 
cells in the tail end of the thin smear were examined for the species 

[11,12]identication and stages of the parasites.

Malaria rapid diagnostic test:
One step malaria Pf/Pv antigen test (Whole blood) by Recombigen 
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ABSTRACT
Introduction: Malaria is one of the highest killer diseases affecting most tropical countries. It affects over 500 million people worldwide and over 
one million children die annually from malaria. Over the years many new tests have been developed in an attempt to improve the diagnosis of 
malaria, but conventional method by smear microscopy remains the gold standard against which all other tests have been evaluated. Rapid 
diagnostic tests (RDTs) for malaria could be considered for most patients in endemic regions. 
Objective: To compare microscopy and rapid diagnostic tests (RDTs) in the diagnosis of malaria. 
Material & Methods: Blood samples of 7434 clinically suspected cases of malaria of all ages and both sexes were collected between June 2018 
and November 2018 at a tertiary care teaching hospital in Southern Rajasthan. One step malaria antigen rapid test was done in all the patients. 
Patients who were positive on rapid diagnostic kit, thick and thin smear was prepared among those. Results were simply presented as percentage 
positive of the total number of patients under study. 
Results: Out of 7434 samples, 400 samples were positive in rapid card test (antigen detection) and out of 400 samples, 240 samples are positive for 
malaria in microscopy examination. Out of total 400 rapid card test positive samples 208 (52%) patients were male and 192 (48%) were female 
patients while out of total 240 microscopy positive samples 129 (53.75%) patients were male and 111 (46.25%) were female patients. In present 
study 51% were P. falciparum, 37.5% P. vivax and 11.5% mixed infection by rapid card test (n=400) while in the microscopy out of 240, 48.75% 
were P. falciparum, 39.58% were P. vivax and 11.66% were mixed infection. 
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Laboratories Pvt. Ltd. was used in the study.

Principle:
The malaria antigen test contains a membrane strip, which is pre-
coated with one monoclonal antibodies as one line across a test strip. 
One monoclonal antibody (test line 1) is specic to the P. falciparum 
histidine rich protein-2 (Pf HRP-2) and another monoclonal antibody 
(test line 2) is P. vivax specic to P. falciparum histidine rich protein 
2(Pf HRP-2) and P. vivax specic to the lactate dehydrogenase of 
Plasmodium falciparum and Plasmodium vivax.

5μL of whole blood will be added into the sample well (“S” small well) 
with the help of sample loop provided with kit. Then 4 drops or 140-
170 μL of assay buffer added into developer well (“A”). The test result 
will be read at 20 minutes. Interpretation of test results of both the rapid 
tests were carried out according to the manufacture's literature 
guideline.

Statistical analysis
Data were analyzed and statistically evaluated using SPSS software, 
version 17 (Chicago II, USA). Quantitative data was expressed in 
mean, standard deviation while qualitative data were expressed in 
percentage. 'p' value less than 0.05 was considered statistically 
signicant. 

Ethical issues
All participants were explained about the purpose of the study. 
Condentiality was assured to them along with informed written 
consent. The study was approved by the Institutional Ethical 
Committee.

Observations & Results
During the study period total 7434 samples were processed. Out of 
which 400 samples were positive in rapid card test (antigen detection) 
and out of 400 samples, 240 samples are positive for malaria in 
microscopy examination.

Out of total 400 rapid card test positive samples 208 (52%) patients 
were male and 192 (48%) were female patients. Therefore male : 
female ratio was  1.1 : 1  Males were affected more than female while 
out of total 240 microscopy positive samples 129 (53.75%) patients 
were male and 111(46.25%) were female patients. Therefore, male: 
female ratio was 1.16 :1. (Table 1). In our study, according to data 41-
60 years of age group was affected more than the others i.e. 35% 
followed by age group of 21-40 years (30%) while in the microscopy 
Maximum cases were observe in 41-60 years (33%) and minimum 
cases were in 1-20 years (18.75) of age group. (Table 1). 

In present study 51% were P. falciparum, 37.5% P. vivax and 11.5% 
mixed infection by rapid card test (n=400) while in the microscopy out 
of 240, 48.75% were P. falciparum, 39.58% were P. vivax and 11.66% 
were mixed infection. (Table 2)

DISCUSSION
Malaria is a major vector-borne disease in India. Extensive 
geographical areas, climatic diversity and variable malaria 
epidemiology in India is associated with high parasite genetic diversity 

[13]and rapidly evolving drug resistance.  There are four principal 
methods for diagnosing malaria. These are symptomatic, microscopic, 
antigen test and molecular methods. Symptomatic diagnosis is the 
most common, and people in poorer countries often use symptoms 
alone to diagnose malaria. In other areas, too, symptomatic diagnosis 
is often the initial one, followed by one of the other methods. However, 
it should be noted that many other disease present symptoms very 
similar to malaria, and diagnosis by symptoms alone can be misleading 
and even harmful, treating for malaria where other treatment is called 
leaves the actual disease uncured and the patient very critical 
condition. It is there for imperative to follow up symptomatic 

[8]diagnosis with one of the other more accurate methods.

WHO currently makes the tentative recommendation that parasite 
based diagnosis should be used in all cases of suspected malaria with 
possible exception of children in high prevalence area and certain other 

[14,15]situations.

Immunochromatographic method to detect the presence of malaria 
parasite appears to be the most rapid and requires minimum or no 
training at all. Immunochromatographic method relies on the 

22 migration of liquid across the surface of a nitrocellulose membrane.
The test is based on the capture of parasite antigen from the peripheral 
blood using monoclonal antibodies prepared against malaria antigen 
target and conjugated to either a liposome containing selenium dye or 

[8]gold particles in a mobile phase . Microscopy is the most widely tool 
used to diagnose malaria at peripheral levels. In capable hands it is very 

[16]sensitive for parasitaemia <50L (0.001%)  and it can give important 
information to the clinician like species, parasites stages and parasite 
density. However, good quality of microscopy is difcult to implement 
and maintain. It is labor intensive and requires highly skilled personnel 
and regular quality control. The use of malaria RDTs is recommended 
by WHO when reliable microscopy is not available. In non-endemic 
settings, where microscopic expertise is lacking due to low incidence, 
malaria RDTs are of value for the diagnosis of malaria and they provide 
information about the involvement of P. falciparum. In a recent 
external quality control session, 72.7% of 183 Belgian laboratories 
offering malaria diagnosis declared to use RDTs as a tool for diagnosis, 
and their use was recommended if performed in conjunction with 

[17] [17]microscopy . Maltha J et al  also showed that P. falciparum, and 
Plasmodium vivax showed 94.6%, and 92.9% degree of sensitivity 
using RDTs in malaria parasites concentration of >1000/L, 
respectively, but, they showed percentages lower than an average of 
58% sensitivity in malaria concentration of <100/L. It should naturally 
be expected that their sensitivity will drop to almost zero at 
concentration of 0.001% (<50/L) at which microscopy would also be 
negative. Our work also shows clearly that the antigen based method 
has a better correlation with both the gold standard i.e. microscopy and 
the clinical settings.

During the study period total 7434 blood samples were processed for 
the malaria testing out of which 400 samples was positive in rapid card 
test and out of 400, 240 (60%) samples was positive in microscopic 

[18] examination. Vyas S. et al reported malaria positivity in rapid card 
[8]test 20% and in microscopy 12.7%, Azikiwe CCA et al  reported 64% 

positivity in rapid card test and 59% in microscopy. In our study the 
higher positivity in rapid card test than the microscopy may be due to 
the persistently circulating antigen and prior use of antimalarial drugs. 
False positive results in RDT can be due to various factors such as 
persistence of HRP2 antigen in patient blood weeks after a successful 
treatment. Plasmodia gametocyte also produces pLDH thus test could 
be positive despite clearance of asexual forms of parasite; It could also 
be due to interaction with rheumatoid factor found in patients with 

[19]rheumatoid arthritis.

In our study, 400 samples were tested positive in RDT out of which 208 
(52%) were male and 192 (48%) were females. In microscopy out of 
240 positive samples, 129 (53.75%) were males and 111(46.25%) 

[13]were females. Gupta P et al  reported 2:1 male:female ratio while 
[20] Jelia S et al reported 78% males and 22% females. Rajeshwar K et 

[21]al  reported 66.15% were males and 33.84% females in Karanatka, 
India. This indicates that malaria is more common in males because 
males are more frequently exposed to the risk of acquiring malaria than 

[20]females because of their outdoor life which they lead . In addition to 
leisure activity sleeping arrangement may also affect malaria 
transmission. 

In present study, out of 400 cases maximum were in the age group of 
41-60 years Followed by age group of 21-40 years (30%). Jelia S et 

[20]al  reported 38% were between the age group of 21-30 years. Similar 
[22]study was done by Estacio RH et al  who reported that most of their 

patients (30%) were in between 19-35 years of age and Aundhakar S. et 
[23] al reported 30% cases were in the age group of 21-30 years of age. 

This may be due to young and middle aged group are being more active 
outdoors from dawn to dusk.

In our study 51% were P. Falciparum, 37.5% P. Vivax and 11.5% mixed 
infection by rapid card test (n=400). While in the microscopy out of 
240, 48.75% were P. Falciparum, 39.58% were P. Vivax and 11.66% 

[24]were mixed infection. Kochar DK. et al  (2010) reported 49.34% as P. 
Falciparum, 43.23% as P. Vivax and 7.42% mixed infection while 

[25]Limaye CS. et al  (2012) reported 39% had Falciparum, 31% had 
Vivax and 30% had mixed infection in Mumbai. 

Conclusion & Recommendations: 
The study shows that the rapid diagnostic test kit has comparable level 
of accuracy with microscopy and hence can be used in rapid screening 
of malaria. RDTs can be useful in areas where specialized laboratories 
or even microscopy are unavailable and when urgent malaria diagnosis 
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is needed by a practitioner without the delay and should be correlate 
clinically. 

Table 1: sociodemographic profile of person detected positive by 
rapid card test and microscopy

Table 2: Ratio of P. Vivax and P. Falciparum in subjects positive by 
microscopic examination and rapid card test
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Total No. of positive 
samples in rapid card 

test  (n= 400)

Total No of positive 
samples in microscopy 

(n=240)

Gender

Male 208 (52.0%) 129 (53.75%)

Female 192 (48.0%) 111 (46.25%)

Age group

0-20 years 60 (15.0%) 45 (18.75%)

21-40 years 120 (30.0%) 68 (28%)

41-60 years 140 (35.0%) 80 (33.3%)

>60 years 80 (20.0%) 57 (20.22%)

Species of 
plasmodium

Total No. of positive 
samples in rapid card 

test  (n= 400)

Total No of positive 
samples in 

microscopy (n=240)

P. Vivax 150 (37.5%) 95 (39.6%)

P. falciparum 204 (51.0%) 117 (48.75%)

P. vivax+ P. 
falciparum

46 (11.5%) 28 (11.66%)


