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Abstract 
Background: One of the vector-borne zoonotic infectious diseases known as 

Scrub typhus is caused by bacteria Orientia tsutsugamushi. Diagnosis of scrub 

typhus may be difficult as the symptoms and clinical signs are similar to other 

causes of febrile illnesses leading to untoward fatality. Aim: Present study was 

conducted to determine the seropositivity rate of Scrub typhus in patients with 

acute febrile illness at Salem and compare the efficacy of Weil-Felix test and 

Scrub typhus IgM Enzyme linked immunosorbent assay. Material and 

Methods: The cross- sectional study was conducted from July 2023 to 

October 2023 for a period of 4 months in the Department of Microbiology, 

Government Mohan Kumaramangalam Medical College Hospital, Salem, 

Tamilnadu. Enzyme linked immunosorbent assay(IgM) and Weil Felix test 

were performed in 200 samples of patients with acute febrile illness using 

commercially available IgM ELISA kit and  Weil Felix Antigen OXK tube 

agglutination test kit from King institute. Result: Out of 200 serum samples 

analyzed 21 were tested positive by IgM ELISA and 14 were positive by Weil 

Felix test. The overall seropositivity rate was 10.5% by ELISA. Among 21 

ELISA positives, 11 samples were tested positive by Weil Felix test. Data 

collected was entered into a Microsoft excel sheet, analysed using SPSS 

software version 21.0.with appropriate statistical tests like Chi-square test as 

per objectives of the study. Confidence interval was calculated. The p-value 

≤0.005 was considered statistically significant. Conclusion: Present study 

showed 10.5% seropositivity rate of Scrub typhus in patient with acute febrile 

illness in Salem. Easy availability of Weil Felix test makes it a common 

preliminary screening test for diagnosing Scrub typhus in the community level 

health setup. This study confirms that Scrub typhus IgM ELISA has good 

sensitivity & specificity compared to Weil-Felix test and is the best tool to 

diagnose early. 

 
 

 

INTRODUCTION 
 

Scrub typhus is a vector borne re-emerging 

rickettsial disease with steadily increasing in 

incidence throughout India. The seroprevalence 

varies from 8-50% in Tamilnadu.[1] It is caused by 

the slow growing obligate intracellular bacterium, 

Orientia tsutsugamushi. This zoonotic disease 

attributed to 35-50% of acute febrile illness 

requiring hospital admission with case fatality rate 

ranging from 1.3%-33.5% which is related to organ 

involved.[2] In India, it is transmitted by bite of 

trombiculid mite larvae of genus 

Leptotrombidiumdeliensis.[3,4] This red minute 

insect, a parasite of rodents is usually found in moist 

places with suitable climate, and scrub vegetation. 

The larval stage of the mite is called Chiggers which 

require a blood meal from vertebrates for their 

development. Scrub typhus is also called as 

chiggerosis. These larvae seek moist areas of the 

body like the groin and axilla. Their bite causes 

black eschar, a pathognomonic finding in Scrub 

typhus seen in intertriginous region like groin and 

axilla.[5] Humans are the accidental and terminal 

hosts, infected when they enter mite infested areas. 
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The clinical triad consists of eschar, maculopapular 

rashes and regional lymphadenopathy. Bacteria 

invade endothelial cells; produce vasculitis and 

perivascular inflammation leading to end organ 

damage.[6] The incubation period is 1-3weeks.[6] The 

most common complications include hepatitis, 

thrombocytopenia, acute respiratory syndrome, 

acute kidney injury, meningitis, myocarditis and 

shock[2]. Antimicrobial agent of choice for 

chiggerosis is Doxycycline.[7] Early initiation of 

antimicrobial therapy is essential for prevention of 

life-threatening complications.  

In India, Weil Felix is the most common screening 

test used widely whereas Scrub typus IgM Enzyme 

linked immunosorbent assay can be used to test bulk 

samples at a time. This study was conducted to 

assess the seropositivity rate of scrub typhus in 

patients admitted with acute febrile illness at Salem 

and compare the diagnostic performance of Weil 

Felix and Scrub Typhus IgM ELISA in the 

diagnosis of Scrub typhus. 
 

MATERIALS AND METHODS 
 

The study was a cross sectional study conducted in 

the Department of Microbiology, Government 

Mohan Kumaramangalam Medical College 

Hospital, Salem, Tamilnadu for a period of 4 

months from July 2023 to October 2023 and 

approved by Institutional Ethics Committee Ref.No. 

GMKMC&H/114/IEC/2023 dated 14.06,2023.  

Sample size calculated using formula, n=Z2X(p X 

q)/e2 = 1.962 X 0.17 X 0.83/0.052 = 216.7. Sample 

size =200[8]. 

Inclusion criteria 
The study population included undiagnosed patients 

of febrile illness aged more than 18 years with 

clinical suspicion of Scrub typhus admitted in this 

hospital. The patients with history of fever for 5-7 

days duration (Temperature > 37.2 ͦ C) with or 

without rashes, eschar, lymphadenopathy and had 

symptoms of malaise, headache, myalgia, nausea, 

abdominal pain were included.  

Exclusion criteria 
Laboratory confirmed cases of Typhoid fever, 

Leptospirosis and Dengue, Urinary tract infection 

caused by Proteus Spp were excluded.  

Sample collection: After getting informed consent, 

under aseptic precautions 5ml of venous blood was 

drawn in plain tube from 200 patients with acute 

febrile illness on 7th day of fever. Sera was 

separated and subjected to Weil Felix test for 

detection of OXK Antigen and Scrub typhus IgM 

ELISA for the identification of IgM antibodies to 

Orientia tsutsugamushi bacteria in the serum. 

Weil Felix tube agglutination Test: Weil Felix test 

is a heterophile tube agglutination test based on 

antigenic cross reactivity. Group specific alkali 

stable lipopolysaccharide antigen is shared between 

Orientia tsutsugamushi and non motile strains of 

Proteus mirabilis OXK.[9] 

Testing was performed in single acute phase sera 

using OXK antigen received from King Institute of 

Preventive Medicine, Guindy which detects OXK 

antibodies. Using normal saline as a diluent, serum 

samples were diluted ranging from 1/20 to 1/1280. 

OXK antigen suspension was added into each tube 

and incubated overnight at 37 ͦ C. Complete clearing 

of supernatant and formation of white flocculent 

masses at the bottom of the tube was considered as 

positive. Highest dilution of the serum showing 

agglutination was interpreted as serum titre. 

Formation of button at the bottom of the tube was 

considered as negative. Agglutination titre of ≥80 

was considered as positive for Orientia 

tsutsugamushi.[10] 

Scrub Typhus IgM ELISA: The test was 

performed as per manufacturer’s protocol using 

Scrub Typhus DetectTMIgM ELISA system, In 

Bios International, inc. kit. It is a qualitative kit 

containing ELISA plates with 96 wells coated with 

recombinant antigen mix of Orientia tsutsugamushi. 

During testing, samples were diluted to 1/100. OD 

(Optical Density) readings were taken at 450nm 

using a microtitre plate ELISA reader.[11] 

Calculation of cut off:100 serum samples from 3 

categories- diseased (Laboratory confirmed Scrub 

typhus), confirmed unrelated febrile illness like 

Typhoid, Dengue, Leptospirosis and normal healthy 

adults were tested for determination of cut-off using 

Receiver operating characteristic curve analysis.[11] 

The cut off OD values ≥0.48 were considered 

positive. 

Statistical analysis: Data collected was entered into 

a MS excel sheet, analysed using Statistical package 

for social studies software version 21.0 with 

appropriate statistical tests like Chi-square test as 

per objectives of the study. Confidence interval was 

calculated. The p-value ≤0.005 was considered 

statistically significant. 

 

RESULTS 

 

Total of 200 inpatients having undiagnosed acute 

febrile illness were analysed by Weil Felix test and 

Scrub typhus IgM ELISA. Among these, 21(10.5%) 

samples were tested positive by Scrub typhus IgM 

ELISA [Table1] and 14(7%) samples were tested 

positive by Weil Felix test [Table 2]. Black eschar 

was present in 8/21 (38.09%) cases [Figure1] 

Out of 21 Scrub typhus ELISA positives, 8(38.1%) 

were males and 13(61.9%) were females [Table3]. 

Age-wise analysis in the present study showed high 

seropositivity in the age group 20-40 years 

(85.7%)[Table3]. 11(5.8%) samples were tested 

positive both by ELISA and Scrub typhus [Table 4]. 

Among 21 ELISA positives, 11(52.4%) showed 

positive by Weil Felix test and 10(47.6%) were 

negative[Table5]. Three Weil Felix test positive 

samples were tested negative by Scrub typhus 

ELISA. 
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The validity of Weil Felix test results was compared 

with IgM ELISA which is taken as the gold standard 

method. In this study, Weil Felix test showed 

sensitivity of 52.4% and specificity of 98.3%  

[Table6]. Weil Felix test had a positive predictive 

value of 78.6% and a negative predictive value of 

94.6% [Table6]. 

 

Table 1: Sero- positivity of scrub typhus among acute febrile illness patients by IGM ELISA 

No of Patients with 

Acute Febrile illness 

No of Scrub typhus IgM Positive  No of Scrub typhus IgM ELISA* Negative 95%CI† 

No % No % 

200 21 10.5% 179 89.5% 87.3-91.7% 

*Enzyme Linked Immunosorbent Assay †CI- confidence interval 

 

Table 2: Sero-positivity of scrub typhus among acute febrile illness patients by Weil Felix test 

No of Patients with 

Acute Febrile illness 

No of Weil Felix Test Positive  No of Weil Felix Test Negative  

95%CI* No % No % 

200 14 7% 186 93% 89.4-96.6% 

*CI- confidence interval 

 

Table 3: Age and genderwise distribution of scrub typhus sero-positivity by IgM ELISA 

Age group (in 

years) 

Males Female Total 

Positive Negative Positive Negative Positive Negative 

21-30 0 13 9 31 9 44 

31-40 6 39 3 17 9 56 

41-50 2 32 0 20 2 52 

51-60 0 17 1 10 1 27 

Total 8 101 13 78 21 179 

 

Table 4: Results of Weil felix test and scrub typhus IgM ELISA in the diagnosis of scrub typhus 

Result Weil Felix test (n=200) ScrubtyphusIgM ELISA* (n=200) Weil Felix test and IgM 

ELISA*(n=200) 

No % No % No % 

Positive  14 7% 21 10.5% 11 5.8% 

Negative 186 93% 179 89.5% 189 94.5% 

*Enzyme Linked Immunosorbent Assay  

 

Table 5: Comparison of results of Weil Felix test and scrub typhus IgM ELISA* 

Result ScrubtyphusIgM 

ELISA *Positive 

Scrub typhus IgM 

ELISA* Negative 

Total Chi square value &p 

value 

Weil Felix Positive 11(a) 3(b) 14 †Chi square statistics 

74.2271 
p value 

<0.00001 

Weil Felix Negative 10(c) 176(d) 186 

Total 21 179 200 

*Enzyme Linked Immunosorbent Assay  
†Chi square statistics :74.2271, p-value <0.00001, the result is significant at p<0.005 

 

Table 6: validity of Weil Felix test with respect to ELISA 

S.NO Parameters Results 95% Confidence Interval 

1. Sensitivity  52.4% 32.4-71.7% 

2. Specificity  98.3% 95.2-99.4% 

3. Positive predictive value 78.6% 52.4-92.4 

4. Negative predictive value 94..62% 90.4-97.1% 

 



1048 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

 
Figure 1: Eschar 

DISCUSSION 
 

Scrub typhus is a re-emerging zoonotic disease often 

presents as a life-threatening febrile illness if left 

untreated. Epidemics have been reported from 

Puducherry, Andhra Pradesh and other southern 

states. Urbanization, deforestation and climatic 

change have impacted the epidemiology. The 

causative agent is a minute intracellular bacteria 

named Orientia tsutsugamushi transmitted by an 

arthropod mite called Leptotrombidium. 

This zoonotic disease often under diagnosed due to 

its vague clinical presentation and paucity of 

definitive tool for diagnosis. Culture of the Orientia 

tsutsugamushi is difficult, technically demanding, 

time consuming and impractical in many of the 

laboratories. It is also dangerous which requires 

Biosafety Level III facility.[12] Various serological 

tests like Weil Felix test, Scrub IgM ELISA, Rapid 

immunochromatographic test, Indirect 

Immunoperoxidase test, Indirect 

Immunofluorescence antibody test and molecular 

tests like Polymerised chain reaction are available.[3] 

This study showed seropositivity of 10.5% by IgM 

ELISA in Acute febrile illness patients which is 

lower than studies from Krishnagiri(31%), Vellore 

(47.5%) and Pondicherry(70%).[13-15] Paul raj et al 

study reported seropositivity of 6.07% by IgM 

ELISA among febrile illness cases which is lower 

than present study.[1]A systematic review done by 

Emily et al showed that the overall burden of Scrub 

typhus cases were 15.3%, Hospital based studies 

15.1%, Acute undifferentiated febrile illness studies 

25.3% and seroprevalence studies 34.2% in India.[2] 

According to Emily et al, higher proportion of scrub 

typhus cases reported in South India (55.5%) 

compared to North India (31.5%).[2] Tamil Nadu 

(37.6%) has contributed highest proportion of cases 

among Southern states.[2] 

Age-wise analysis in the present study showed 

higher seropositivity (85.7%) in the age group 20-40 

years which is comparable to Paulraj et al with 21-

65 years and Singh et al reported 30-60years.[1,16] 

Vivekanandan et al with high seropositivity in 40-

60years and Yaqoob et al where their study showed 

31-60years having highest seropostivity.[15,17] This 

could be explained that people in their active years 

of life involved in agriculture related works are 

exposed to scrub vegetations. 

In this study, there is high prevalence in female 

gender (61.9%) which is concurrent with 

Vivekanandan et al, Yaqoob et al, Seema Rani et al 

(70%) and PK Sharma et al(54.8%).[15,17-19] This 

association is not clear but may be due to different 

types of roles of women and men assumed in their 

society, with rural women spending more time in 

places of scrub vegetation.[20] 

Clinical diagnosis of scrub typhus may pose 

problem without laboratory investigation as eschar 

was observed only in 8/21 (38.09%) cases, which is 

higher than Vivekananthan et al 

(21.43%).[15]According to Munilakshmi et al, it is 

observed in 10-90% of the cases and often missed if 

covered parts are not examined.[4] 

Weil Felix test is a widely used test in resource poor 

settings in India despite its low sensitivity and 

specificity. It detects agglutinating antibodies 

against heterophile antigen which appears only in 

the second week of infection.[2] As the Weil Felix 

test shows false negative results in the early days of 

illness, delay in initiation of antimicrobials can lead 

to complication and death. The IgM ELISA with its 

good sensitivity and specificity is suitable for testing 

large number of samples in tertiary care centers. 

Total 200 serum samples were analysed by both 

Weil Felix test and IgM ELISA and results were 

compared. 14(7%) samples were tested positive by 

Weil Felix test and 21(10.5%) by ELISA in contrast 

to K.S.Roopa et al with positivity 25%, 30.8% 

respectively[5]. Out of 21 ELISA positive 11(52.4%) 

showed positivity by Weil Felix test at 1:80 titre 

which is similar to Jacob et al(54%) and higher than 

Issac et al (30%).[21,22] 

In the present study, only 52.4% ELISA positive 

samples showed reactivity in Weil Felix test. 

Sensitivity, specificity, positive predictive value and 

negative predictive value of Weil Felix test at cut off 

titre 1:80 with respect to IgM ELISA was 52.4%, 

98.3%, 78.6% and 94.6% respectively. This finding 

correlates well with study done by Prakash et al 

showing sensitivity 43%, specificity 98%.[23] In 

contrast, Issac et al demonstrated sensitivity and 

specificity 30% & 100% respectively.[22] 

Differences in sensitivity of Weil Felix test may be 

attributed to differences in circulating genotypes of 

organism and antigen used.  

Among 179 ELISA negative samples 3 were tested 

positive for Weil Felix positive. False positives in 

Weil Felix test could be due to Urinary tract 

Infection caused by Proteus and other febrile illness. 

The specificity of this heterophile agglutination test 

was reasonably good even at cut off titre 1:80 in the 

present study which is similar to Issac et al and 

Prakash et al.[22,23] In spite of its major drawbacks 
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like poor sensitivity & cross reactivity, cost 

effectiveness and easy availability makes Weil Felix 

test a useful preliminary screening tool for diagnosis 

of Scrub typhus in resource poor settings. 

Scrub typhus IgM ELISA is a qualitative test that 

uses recombinant antigen for detection of antibodies 

to Orientia tsutsugamushi in serum. 21/200(10.5%) 

tested positive by ELISA. Present study showed 

lower ELISA positivity than Seena Rani et al 

(29.46%), K Usha et al (58.21%).[18,24]. 10/21 

ELISA positive samples were tested negative by 

Weil Felix test. According to Pooja et al, sensitivity 

and specificity of ELISA was 100% & 94.67% 

which correlates with Issac et al.[22,25] 

Therefore, IgM ELISA with its statistically 

significant (p value <0.005) sensitivity and 

specificity have become a test of choice in tertiary 

care hospitals. False positive results can occur in 

dengue, leptospirosis and malaria which can be 

overcome by hiking the cut off. False negative result 

can occur in secondary infection with Orientia 

tsutsugamushi. 

Molecular methods like Polymerized chain reaction 

(PCR) with higher sensitivity, specificity and short 

turnaround time can be used in the initial stages of 

illness. False negative results due to genetic 

diversity and unavailability of technique in remote 

places limits its application. Development of Loop 

mediated isothermal amplification method, 

biosensor, DNA sensor and immuno-sensor based 

diagnostic systems are the future of early 

diagnosis.[26] 

 

CONCLUSION 
 

Present study with seropositivity rate of 10.5% 

conclude that Scrub typhus is emerging in this 

locality and should be considered in the differential 

diagnosis of acute febrile illness especially in 

monsoon and post monsoon season. An early 

initiation of antimicrobial therapy can prevent 

complications and reduce mortality. This study 

confirms Scrub typhus IgM ELISA has good 

sensitivity & specificity compared to Weil Felix test 

and is the best tool to diagnose early and test large 

number of samples simultaneously. 

Limitation 

Present study could not assess the validity of Rapid 

immunochromatographic test, indirect 

immunofluorescence assay and Real time PCR in 

the diagnosis of scrub typhus due to financial 

constraints  

 

REFERENCES 
 
1. Paulraj, Philip Samuel, Renu, Govindarajan, Ranganathan, 

Krishnamoorthi Leo, Victor Jerald, Veeramanoharan, 

Rajamannar. First seroprevalence report of scrub typhus from 
the tribal belts of the Nilgiris district, Tamil Nadu, India. 

Indian Journal of Medical Research. April 2021;153(4):p 

503-507. 
2. Devasagayam E, Dayanand D, Kundu D, Kamath MS, 

Kirubakaran R, Varghese GM. The burden of scrub typhus in 

India: A systematic review. PLoSNegl Trop Dis. 2021 

Jul;27;15(7):e0009619.  

3. Xu G, Walker DH, Jupiter D, Melby PC, Arcari CM. A 
review of the global epidemiology of scrub typhus. 

PLoSNegl Trop Dis. 2017 Nov 3;11(11):e0006062.  

4. PonugotiMunilakshmi, M.Venkata Krishna, Maria Sindhura 
John, T.Deepa, G.Avinash and P.Sreenivasulu Reddy FUO 

Cases Showing Prevalence of Scrub Typhus: A Comparative 

Study by ELISA and Rapid Test in a Tertiary Care Hospital 
in Andhra Pradesh, India: Int.J.Curr.Microbiol.App.Sci 

(2015)4(2):632-640 

5. Roopa KS, Karthika K, Sugumar M, Bammigatti C, 
Shamanna SB, Harish BN. Serodiagnosis of Scrub Typhus at 

a Tertiary Care Hospital from Southern India. J Clin Diagn 

Res. 2015 Nov;9(11):DC05-7.  
6. Rapsang, Amy G; Bhattacharyya, Prithwis. Scrub typhus. 

Indian Journal of Anaesthesia Mar–Apr 2013;57(2):p 127-

134.  
7. Kamath SD, Kumari S, Sunder A. A Study of the Profile of 

Scrub Typhus in a Tertiary Care Hospital in Jharkhand: An 

Underestimated Problem. Cureus. 2022 Jul 1;14(7):e26503.  
8. Jyothi R, Sahira H, Sathyabhama MC, Ramani BJT. 

Seroprevalence of scrub typhus among febrile patients in a 

tertiary Care hospital in Thiruvananthapuram, Kerala. 

Journal of Acadamia and Industrial Research. 2015;11:542-

45. 

9. Amano KI, Williams JC, Dasch GA. Structural properties of 
lipopolysaccharides from Rickettsia typhi and Rickettsia 

prowazekii and their chemical similarity to the 

lipopolysaccharide from Proteus vulgaris OX19 used in the 
Weil-Felix test. Infect Immun. 1998 Mar;66(3):923-6.  

10. Marmion BP, Worswick DA. Coxiella burnetti and other 

medically important members of the family Rickettsiaceae. 
In: Collee JG, Fraser AG, Marmion BP, Simmons A, editors. 

Mackie and Mc Cartney’s practical medical microbiology. 

14th ed. Churchill Livingstone Elsevier: London; 1996. p. 
573-88. 

11.  Scrub typhus detectTM IgM ELISA system [Package 

Insert]. InBios International Inc Seattle, WA USA: 2018 
12.  Koh GC, Maude RJ, Paris DH, Newton PN, Blacksell SD. 

Diagnosis of scrub typhus. Am J Trop Med Hyg. 2010 

Mar;82(3):368-70. 
13. Kamarasu K, Malathi M, Rajagopal V, Subramani K, 

Jagadeeshramasamy D, Mathai E. Serological evidence for 

wide distribution of spotted fevers & typhus fever in Tamil 
Nadu. Indian J Med Res. 2007 Aug;126(2):128-30.  

14. Chrispal A, Boorugu H, Gopinath KG, Chandy S, Prakash 

JA, Thomas EM, Abraham AM, Abraham OC, Thomas K. 
Acute undifferentiated febrile illness in adult hospitalized 

patients: the disease spectrum and diagnostic predictors–an 

experience from a tertiary care hospital in South India. 
Tropical doctor. 2010 Oct;40(4):230-4. 

15.  Vivekanandan M, Mani A, Priya YS, Singh AP, Jayakumar 
S, Purty S. Outbreak of scrub typhus in Pondicherry. J Assoc 

Physicians India. 2010 Jan;58:24-8.  

16.  Singh S, Patel SS, Sahu C, Ghoshal U. Seroprevalence 
trends of Scrub typhus among the febrile patients of Northern 

India: A prospective cross-sectional study. J Family Med 

Prim Care. 2021 Jul;10(7):2552-2557. 
17.  Yaqoob S, Siddiqui AH, Shukla P. Scrub Typhus: A 

Neglected Tropical Disease and A Potential Threat in North 

India. J Pure Appl Microbiol. 2020;14(2):1589-1593.  
18.  Rani S, Thakur K, Sood A et al. Comparison of weilfelix 

test and IgM ELISA in the diagnosis of scrub typhus in 

Kangra, Himachal Pradesh. Int J Health Sci Res. 2016; 
6(12):28-32. 

19.  Sharma PK, Ramakrishnan R, Hutin YJ, Barui AK, 

Manickam P, Kakkar M, Mittal V, Gupte MD. Scrub typhus 
in Darjeeling, India: opportunities for simple, practical 

prevention measures. Trans R Soc Trop Med Hyg. 2009 

Nov;103(11):1153-8.  
20.  Trowbridge P, P D, Premkumar PS, Varghese GM. 

Prevalence and risk factors for scrub typhus in South India. 

Trop Med Int Health. 2017 May;22(5):576-582.  
21.  Jacob AE, Thomas M, Appalaraju B. Comparison of 

weilfelix test and ELISA with the gold standard IFA for the 

diagnosis of scrub typhus in clinically suspected cases of 



1050 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

scrub typhus at a tertiary care hospital in Tamil Nadu. J Evid 

Based Med Healthc 2021;8(21):1722-1725.  

22.  Isaac R, Varghese GM, Mathai E, et al. Scrub typhus: 
prevalence and diagnostic issues in rural Southern India. Clin 

Infect Dis 2004;39(9):1395-1396. 

23.  Prakash JA, Abraham OC, Mathai E. Evaluation of tests for 
serological diagnosis of scrub typhus. Trop Doct. 2006 

Oct;36(4):212-3.  

24. K.Usha, E. Kumar, U. Kalawat, B. S. kumar, A. Chaudhury, 
and D. Sai gopal. “Seroprevalence of scrub typhus among 

febrile patients A preliminary study”. Asian Journal of 

Pharmaceutical and Clinical Research. Feb. 2014;7(6)pp. 19-

21. 

25.  Dr Pooja Raghunath, Dr P. Jose Paul, Dr Seema Oommen, 
Dr Sreeja Nair, Dr Archana Sasimohan Evaluation of IgM 

ELISA, Weil Felix test and Indirect Immunofluorescence 

assay in the diagnosis of Scrub typhus. Indian Journal Of 
Applied Research Jan 2020; 10(1) 62-65. 

26. Kala D, Gupta S, Nagraik R, Verma V, Thakur A, Kaushal 

A. Diagnosis of scrub typhus: recent advancements and 
challenges. 3 Biotech. 2020 Sep;10(9):396. 

 

 


