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Abstract 
Introduction: Malaria is a serious and sometimes fatal disease caused by a parasite that commonly infects a certain type of 

mosquito which feeds on humans. There are many Techniques available for Detection of malarial parasite from the blood. 

Objective: The objective of this study is to determine efficacy of different methods for detection of malaria parasite. 

Materials and Method: Total 5344 blood samples that came to pathology laboratory are investigated for malarial parasite by 

different technique like Thin smear and Thick smear that is stained by Gimsa stain and Rapid diagnostic test (RDT) for detection 

of malarial parasite. 

Result: Among total 5354 samples were collected 305(5.7%) were found to be positive for malaria. Of the positive samples 

300(98.36%) were positive by Thick smear, 221(72.45%) were positive by Thin smear and 281(92.13%) were positive by 

Antigen detection method. Among them 211(69.18%) cases of P.Vivex, 77(25.24%) cases of P.falciparum and 17(5.6%) had a 

mixed infection. Sensitivity of Thick smear is 98.36%, Thin smear 72.45% and for antigen detection method it was 92.13%. 

Conclusion: Detection of malarial parasite can be best done by combination of Antigen detection method and by Microscopic 

Examination of Thick smear.  
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Introduction 

Worldwide, Plasmodium vivax accounts for an 
estimated 80 million cases of malaria each year. Since 
last many year diagnosis of malaria was done by 
microscopic examination of thin and thick smear by 
using different types of stains(1,2) and today this 
approach is the gold standard for malaria diagnosis that 
is recommended by the World Health 
Organization(WHO). However, for microscopy trained 
technician is required because in case of mild 
parasitemia there is so much difficulties to find out 
malarial parasite. In peripheral area where trained 
technician are not available so that it is very difficult to 
diagnosed malaria based on examination of smear 
microscopy. So that moratality is very high due to 
malaria due to delayed in diagnosis of malaria and 
patients died due to complication subsequent to 
malarial fever.(3,4) Areas that cannot afford laboratory 
diagnostic tests often use only a history of subjective 
fever as the indication to treat for malaria. Due to the 
increasing mortality from malaria and the problems of 
microscopic method, rapid diagnostic tests (RDTs) can 
be an alternative way for malaria diagnosis in critical 
situations; however, the result should be approved by 
microscopic method.(5) 
 
Materials and Method 

This prospective study was conducted at B.J. 
Medical College, Ahmadabad, Gujarat from 2012-
2014.Study Population: Patients attending B.J. Medical 
College and New civil hospital, Ahmadabad, Gujarat 
from 2012-2014. 

Blood sample that came to pathology center of our 
institute were examined for Thick smear and thin 

smears simultaneously blood was tested by the rapid 
diagnostic test. Thick smear and thin was stained by 
Gimsa stain. Smears were examined for malarial 
parasite under 100X lens of microscope by using wood 
oil for 100 fields for 5 minutes. We have used 
malarigen Antigen detection card For the Rapid 
diagnosis. Samples were subjected to antigen detection 
as per instruction mentioned in kit literature.  
 
Results 

Among total 5354 samples were collected 
305(5.7%) were found to be positive for malaria. 

Among them 211(69.18%) cases of P.Vivex, 
77(25.24%) cases of P.falciparum and 17(5.6%) had a 
mixed infection. 

Distribution of participants according to age and 
type of malaria wise mentioned below in Table 1. 

Comparison of detection of malaria according to 
type of various method like Thin smear, Thick smear 
and antigen detection method mentioned below in 
Table 2. 

 

Table 1: Age wise distribution of participant along 

with type of malaria 

Type of 

malaria 

Age Group 

0-30 yr 30-60 yr >60 yr 

P.Vivex 92 104 15 

P.Falciparum 34 32 11 

Mixed 

infection 

10 02 05 

Total 136 138 31 
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Table 2: Comparison of Various methods for diagnosis of malaria 

Species Thick smear Thin smear Antigen detection 

test 

P.Vivex 193 143 194 

P.Falci 76 54 72 

P.Falci and P.Vivex 31 24 15 

Total 300 221 281 

Sensitivity 98.36% 72.45% 92.13% 

 

Table 3: Comparison of sensitivity of Antigen detection test depending upon the species 

Species 

Present 

study 

Chayaniet 

al.; 
(17) 

Palmer 

et al.; 
(18) 

Farcaset 

al.; 
(19) 

Singh et 

al.; (14) 

P. Vivex 91.21% 88.4% 94% 95.5% 94.7% 

P. vivax 89.45% 96.8% 88% 87% 84.2% 

Sensitivity of Thin smear, Thick smear and antigen detection method was calculated by using Grahpad prism 

software. According to sensitivity of Thick smear is 98.36%, Thin smear 72.45% and for antigen detection method it 

was 92.13%. 

 

Table 4: Showing sensitivity by different methods for detection of malaria parasite 

Species Thick smear Thin smear Antigen 

detection test 

P.Vivex 91.64% 67.77% 91.14% 

P.Falci 98.70% 70.12% 93.50% 

 

Discussion 
The WHO recommends microscopic examination 

as the gold standard for P. vivax malaria diagnosis. 

Physicians at local healthcenters still use this method, 

but have asked which of the RDTs is most accurate for 

diagnosis of this disease.(6) 

Due to the high mortality rate of malaria, limitation 

of the microscopic method in the malaria control 

program and the need for special equipment, the use of 

a rapid diagnostic method with microscopic methods 

seems necessary. Therefore, many efforts have been 

made to detect malaria outside the range of microscopic 

techniques. These methods are nucleic acid probes and 

immunofluorescence, diffusion gel, 

counterimmunoelectrophoresis, radioimmunoassay, 

enzyme immunoassay, immunochromatography test 

(ICT), hemagglutination test, indirect 

immunofluorescence, and western blot.(7,8) Polymerase 

chain reduction (PCR) is used to identify the four 

Plasmodium species in the cases where the parasite 

level is low; moreover, it can be used in mixed 

infection.(9,10) Leishman stained blood smear 

examination, which is the cornerstone in the laboratory 

diagnosis of malaria, has undergone little improvement 

since its inception. This is labor intensive and time 

taking and therefore delays diagnosis 

Humar et al.;(11) found HRP2 antigen in 68% cases 

of treated patients on day 7 and in 27% cases on day 28. 

In our study 2 cases detected by antigen detection test 

were negative by thick smear. Singh et al. by studying 

344 patients with symptomatic P. falciparum and P. 

vivax revealed that sensitivity and specificity were 

97.5% and 88% for P. falciparum and 72% and 99% for 

P. vivax, respectively. Christian et al reported that if 

parasitaemia is more than 60 parasites/μL of blood, the 

dipsticks gave a sensitivity of 96.5-100% and this fell to 

11–67% with 10 parasites/μL of blood.(12) Since the 

present study was performedin tropical areas, the results 

might be different in sensitivityof considered tests with 

similar studies conducted on the mentioned subject. 

Because transmission rates and parasite densities in 

Gujarat vivax malaria patients are usually high, a high 

Rapid diagnostic test sensitivity is very important. 

 

Conclusion 
From my study we would like to conclude that 

Detection of malarial parasite can be best done by 

combination of Antigen detection method and by 

Microscopic Examination of Thick smear. 

 

References 
1. Kumar A, Valecha N, Jain T, Dash AP; Burden of 

Malaria in India: Retrospective and Prospective View. 

Am J Trop Med Hyg 2007;77(S6):69–78. 

2. World Malaria Report, Geneva Switzerland: WHO Press; 

2009. 

3. Hemvani N, Mishra S, Mani T, Chitnis DS. Comparison 

of malarial antigen detection kits with fluorescent 

microscopy. Indian J Pathol Microbiol2003;46:150–1.  

4. Shenoi UD; Laboratory diagnosis of malaria. Indian J 

Pathol Microbiol 1996;39:443-5. 

5. Shiff CJ, Premji Z, Minjas JN. The rapid manual 

parasight
R
–F test. A new diagnostic tool for Plasmodium 

falciparum infection. Trans Roy Soc Trop Med 

Hyg1993;87:646–8.  



Comparative evaluation of thin smear, thick smear…. 

Indian Journal of Pathology and Oncology, July-September 2017;4(3):434-436                                                      436 

6. Singh N, Saxena A, Valecha N. Field evaluation of the 

ICT malaria P.f/P.vimmunochromatographic test for 

diagnosis of Plasmodium falciparum and P.vivax 

infection in forest villages of Chhindwara central India. 

Trop Med Int Health. 2000;5(11):765–70Kim SH, Nam 

MH, Roh KH, Park HC, Nam DH, et al. (2008) 

Evaluation of arapid diagnostic test specific for 

Plasmodium vivax. Trop Med Int Health 13:1495–1500. 

7. Pachpute S, Pai C, Urhekar A.D; Journal of evolution of 

medical and dental sciences, 2013;2(7):712-24. 

8. Warhurst C, Williams JE; Laboratory diagnosis of 

malaria. J ClinPathol 1996;49:533-8. 

9. Humar, A, Ohrt C, Harrington M.A, Pillai D, Kain K. C; 

ParaSight® F test compared with the polymerase chain 

reaction and microscopy for the diagnosis of Plasmodium 

falciparum malaria in travelers. Am J Trop Med Hyg 

1997;56:44–8. 

10. Gillet P, Maltha J, Hermans V, Ravinetto R, Bruggeman 

C, Jacobs J. Malaria rapid diagnostic kits: quality of 

packaging, design and labelling of boxes and components 

and readability and accuracyof information inserts. Malar 

J. 2011;10(1):39. 

11. Christian, McElroy PD, Maret SM, Oloo AJ. Diagnosis of 

malaria by detection of Plasmodium falciparum HRP–2 

antigen with a rapid dipstick antigen–capture assay. 

Lancet 1995;343:564–8.  


