
1Thapa S, et al. BMJ Open 2020;10:e034727. doi:10.1136/bmjopen-2019-034727

Open access 

Burden of scrub typhus among patients 
with acute febrile illness attending 
tertiary care hospital in Chitwan, Nepal

Sangita Thapa    ,1 Pradip Hamal,1 Navin Kumar Chaudhary,1 
Lokendra Bahadur Sapkota,2 Jaya Prasad Singh3

To cite: Thapa S, Hamal P, 
Chaudhary NK, et al.  Burden of 
scrub typhus among patients 
with acute febrile illness 
attending tertiary care hospital 
in Chitwan, Nepal. BMJ Open 
2020;10:e034727. doi:10.1136/
bmjopen-2019-034727

 ► Prepublication history and 
additional material for this paper 
are available online. To view 
please visit the journal (http:// 
dx. doi. org/ 10. 1136/ bmjopen- 
2019- 034727).

Received 03 October 2019
Revised 19 June 2020
Accepted 30 July 2020

1Clinical Microbiology, Chitwan 
Medical College, Bharatpur, 
Nepal
2Department of Biochemistry, 
Chitwan Medical College, 
Bharatpur, Nepal
3Department of Community 
Medicine, Chitwan Medical 
College, Bharatpur, Nepal

Correspondence to
Dr Sangita Thapa;  
 drsangitathapa@ gmail. com

Original research

© Author(s) (or their 
employer(s)) 2020. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives Scrub typhus is an emerging neglected 
tropical disease, reported from many parts of Asia 
including Nepal. This study aims to determine the 
seroepidemiology of scrub typhus among febrile patients 
attending Chitwan Medical College Teaching Hospital 
(CMC- TH), Bharatpur, Nepal.
Study design and setting This was a hospital laboratory- 
based prospective study conducted in CMC- TH (a 750- bed 
hospital) located in Bharatpur, Chitwan district of Nepal.
Participants A total of 1797 patients visiting CMC- TH 
with acute febrile illness (temperature more than 38°C) 
were enrolled in this study.
Methods A total of 1797 blood samples were collected 
from patients presenting with acute febrile illness. The 
samples were processed for detection of antibody for 
scrub typhus by ELISA for specific IgM antibody and Weil- 
Felix test.
Results Out of 1797 serum sample of febrile patients, 
524 (29.2%) were scrub typhus positive. Maximum 
seropositive cases were from Chitwan district, 271 
(51.7%) with predominance among women, 314 (35.9%). 
Scrub typhus was common among age group 51–60 years 
(37.2%) and farmers, 182 (37.8%). Highest seropositivity 
was found in July, 60 (57.7%). Fever was common clinical 
symptom. Thrombocytopenia was seen in 386 (73.7%) 
and raised transaminase aspartate aminotransferase, 399 
(76.1%) among seropositive cases. Weil- Felix test positive 
were 397 (22.1%) and IgM ELISA positive were 524 
(29.2%). The correlation between IgM ELISA and Weil- Felix 
test showed statistically significant association (r=0.319, 
p<0.001).
Conclusion High prevalence of scrub typhus implies that 
patients with acute febrile illness should be investigated 
for scrub typhus with high priority. There is utmost need 
of reliable diagnostic facilities at all levels of healthcare 
system in Nepal. Infection with scrub typhus was found 
high and this calls for an urgent need to introduce 
vaccine against scrub typhus. More sustain and vigorous 
awareness programmes need to be promoted for early 
diagnosis, treatment and control.

BACKGROUND
Scrub typhus, also known as tsutsugamushi 
disease, is an acute febrile illness caused by 
Orientia (Rickettsia) tsutsugamushi, a Gram- 
negative, obligate intracellular organism. 

The bite of a larva of trombiculid mites (chig-
gers) transmits the disease to humans.1 The 
mites are vector and reservoir of disease. 
The disease is transmitted by transovarian 
transmission in mite vectors. Human beings 
are accidental hosts.2 It presents from self- 
limiting, mild to fatal illness. Onset is char-
acterised by fever, headache, cough, myalgia 
and gastrointestinal symptoms. The non- 
specific signs and symptoms resemble other 
infectious diseases (enteric fever, dengue, 
malaria and leptospirosis).3

The burden of disease is reported from 
many parts of Asia including Nepal.4 
Geographically, this endemic disease is 
confined to the regions of eastern Asia and 
southwestern Pacific (Korea to Australia) and 
from Japan to India and Pakistan.5 Every year 
a billion of people are in danger and almost 
a million of cases are reported from Asia- 
Pacific region.6

Scrub typhus was first reported in Nepal 
as a cause of acute febrile illness in 1981. 
Since then the disease has been endemic 
in different parts of the country.7 Major 
outbreaks of scrub typhus were reported 
from different districts of central Nepal after 
the 7.8 and 7.3 magnitude earthquake that 

Strengths and limitations of this study

 ► A prospective study conducted in the largest tertiary 
care centre of Chitwan.

 ► For the very first time, seroepidemiology of scrub 
typhus was performed by Weil- Felix test and ELISA 
in Chitwan.

 ► The scrub typhus IgM ELISA is a flexible alternative 
to the indirect fluorescent assay technique.

 ► Comparison of commonly used rapid card test with 
ELISA was not done in this study.

 ► The gold standard test, indirect fluorescent assay, 
which was not used in this study, would have been 
the best indicator to find sensitivity and specificity 
of other tests.
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struck Nepal on 25 April and 12 May 2015, respectively 
and subsequent aftershocks.8

In Nepal, scrub typhus has been documented from 
Nuwakot, Gorkha, Nawalparasi, Dhading, Sindhupal-
chowk, Kailali, Bara, Parsa, Dhanktuta, Sindhuli, Sarlahi, 
Ilam, Morang, Rukum, Makwanpur, Baglung, Sankhu-
wasabha, Bhojpur, Chitwan and other four districts 
according to Epidemiology and Disease Control Division.9 
Although the disease is endemic, it is grossly underdiag-
nosed due to low index of suspicion by the clinicians, 
non- specific clinical presentation and lack of specific 
diagnostic facilities.10

During the wet season in dense areas of scrub vege-
tation, infected chiggers are especially found. Infected 
mites thrive in areas like grassy regions, forest clearings 
and riverbanks. The southern Terai region of Nepal 
is favourable environment for scrub typhus.11 Post- 
earthquake outbreaks in various districts of Nepal might 
be a true reflection of altered environmental factors and 
epidemiological behaviour of the vector. It might be 
due to close proximity between humans and rodents in 
temporary shelters.12

Since different regions of Nepal appeared to be suit-
able hubs for scrub typhus, the clinical suspicion of scrub 
typhus in the differential diagnosis of fever of unknown 
origin is mandatory. Laboratory confirmation is essen-
tial to prevent and restrict the spread of the disease. 
Currently, serological tests are mainstay for diagnosis of 
scrub typhus. Among these, Weil- Felix test is the cheapest 
and easily available but unreliable test, while ELISA 
provides more sensitivity and specificity. Indirect immu-
nofluorescence antibody is the gold standard.13 In Nepal, 
the burden of scrub typhus is underestimated due to 
lack of studies and availability of specific laboratory tests. 
Therefore, this study was undertaken to determine the 
seroepidemiology of scrub typhus among patients with 
acute febrile illness attending Chitwan Medical College 
Teaching Hospital (CMC- TH).

MATERIALS AND METHODS
Study design and participants
This was a hospital laboratory- based prospective study 
conducted in CMC- TH (a 750- bed hospital) located in 
Bharatpur, Chitwan district of Nepal from July 2016 to 
June 2017.

Study population
A total of 1797 patients visiting CMC- TH with acute febrile 
illness (temperature more than 38°C) were enrolled 
in this study. After taking informed consent from the 
patients, a preformed questionnaire was used to collect 
the demographic and health- related information.

Inclusion and exclusion criteria
All patients with acute febrile illness of all age group 
attending CMC- TH were included in this study. Patients 
with acute febrile illness diagnosed with other associated 

infection such as dengue, leptospirosis, typhoid, brucella 
and malaria were excluded.

Sampling procedure (blood sample collection, handling and 
transportation)
A total of 1797 specimens were collected from patients 
attending CMC- TH. All the specimens were collected by 
veinipuncture aseptically with the standard operating 
procedure in BD Vacutainer, yellow colour coded and 
lavender color- coded tube from suspected cases of patients 
with acute febrile illness. Collection and transportation 
of specimens were done according to the manufacturer’s 
instructions. Blood samples collected were received in 
the Department of Clinical Microbiology.

Laboratory procedure
Blood samples were tested for O. tsutsugamushi antibody. 
Immunological profiles like Weil- Felix test and IgM 
ELISA for detection of antibody were done according to 
the manufacturer’s instruction. The profile of laboratory 
investigation of various laboratory parameters of all the 
patients was recorded.

Weil-Felix test
Patients with acute febrile illness were tested serologi-
cally for scrub typhus infection by Weil- Felix test for the 
qualitative and quantitative detection in serum (Tulip 
Diagnostic, India) according to the manufacturer’s 
instruction.

In the three Proteus OX strains only, the OX- K was used 
in this study. The dilutions ranged from 1:20 to 1:1280. 
The highest dilution of sera showing visible agglutination 
was taken as the titre. A titre of 1:160 for OX- K was taken 
as positive for scrub typhus, this cut- off titre of this disease 
≥1:160 of this test has been determined experimentally.14

ELISA
The scrub typhus IgM ELISA is a flexible alternative to the 
indirect fluorescent assay (IFA) technique. It has sensi-
tivity and specificity of more than 90.0% for detecting 
specific antibodies. The antigen used in the wells was a 
recombinant 56 KDa- type specific antigen. The patient's 
sera at a dilution of 1:100 were tested using Scrub Typhus 
Detect IgM ELISA kits (InBios International, Seattle, 
Washington, USA) according to the manufacturer's 
instruction. The absorbance was read at 450 nm and 
the results recorded as positive or negative. The cut- off 
value of optical density (OD) was fixed at 0.51 following 
recommendations for determining the endemic cut- 
off titre in the kit protocol. The cut- off calculated from 
healthy volunteer was mean OD (0.24)+3 SD (0.09)=0.51. 
We proposed a cutoff- OD value of 0.51 for Chitwan and 
surrounding region based on our findings.15

Statistical analysis
The collected data were summarised, presented and anal-
ysed using the software SPSS V.20 for statistical analysis 
and interpreted according to frequency distribution, 
percentage and χ2 test. In statistical analysis p<0.05 was 
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considered significant. A series of figure and tables have 
been used to represent the data.

Patient and public involvement
Patients were not actively involved in the development of 
the research question but participated as interviewees. 
After taking informed consent, a preformed question-
naire was used to collect the demographic and health- 
related information. We presented the study results at 
the first International Microbiology Conference ‘Man 
Microbes Machine, finding solution together’ organised 
by the Nepalese Association of Clinical Microbiologists, 
2019, Kathmandu, Nepal.

A study flowchart is provided as figure 1(online supple-
mental figure 1).

RESULTS
Prevalence of scrub typhus infection among febrile patients
Out of a total of 1797 serum samples of febrile patients, 
524 (29.2%) were scrub typhus positive and 1273 (70.8%) 
were negative (95% CI, 27.1–31.3).

Geographical area-wise distribution of scrub typhus cases
The majority of the scrub typhus positive cases were from 
Chitwan district 271 (51.7%) followed by neighbouring 
districts like Nawalparasi, 139 (26.5%); Gorkha, 24 
(4.6%) and Makawanpur, 16 (3.1%).

Gender-wise distribution of scrub typhus cases
Among 1797 febrile cases, 922 were men and 875 were 
women. Out of 524 seropositive scrub typhus cases, 314 
(35.9%) were women and 210 (22.8%) were men. The 
seropositivity was predominant among women compared 
with men with a ratio of 1.5:1. This study showed statistical 
significant association of scrub typhus cases with gender 
of the patients (p<0.001).

Age-wise distribution of scrub typhus cases
The occurrence of scrub typhus was more common 
among age group of 51–60 years (37.2%) followed by 
11–20 years (31.8%) and 31–40 years (30.9%). The occur-
rence of scrub typhus was found least, 10 (13.9%) among 
above 70 years of age group. There was statistically signif-
icant association between age variable in the occurrence 
of scrub typhus (p<0.003) (table 1).

Occupation-wise distribution of scrub typhus cases
Scrub typhus was most common among farmers, 182 
(37.8%) followed by students, 222 (30.8%) and house-
wives, 96 (28.2%). Scrub typhus was less common, 24 
(9.4%) in other occupations like self- employers, business-
people, teachers, drivers, office workers, health workers 
and preschooling group. On statistical analysis, the occu-
pational variation of scrub typhus was significantly associ-
ated (p<0.001) (table 2).

Month-wise distribution of scrub typhus cases
The highest number of scrub typhus positive cases were 
found during the month of July, 60 (57.7%) followed 

by August, 105 (41.2%); October, 152 (30.3%) and 
November, 98 (30.3%). The least number of scrub typhus 
positive cases were found during March, 1 (1.9%) and 
April, 3 (5.4%). The variation in the monthly distribu-
tion of scrub typhus was statistically significant (p<0.001) 
(table 3).

Distribution of clinical manifestation in scrub typhus cases
Fever was the most common clinical symptom (100%) 
in all scrub typhus positive cases followed by anorexia 
(64.7%), headache (54.6%), abdominal pain (19.8%), 
vomiting (19.3%), lymphadenopathy (16.6%), jaundice 
(9.4%), seizures (6.1%) and pathognomic feature like 
eschar (6.5%).

Laboratory findings in scrub typhus positive cases
Haematological parameters in scrub typhus positive cases 
showed thrombocytopenia, 386 (73.7%); lower level of 
haemoglobin, 246 (46.9%); leucocytosis, 123 (23.5%) 
and leucopenia, 54 (10.3%). Biochemical parameters 
showed raised level of transaminase enzymes (alanine 
aminotransferase (ALT) and aspartate aminotransferase 
(AST)), 367 (70.0%) and 399 (76.1%), respectively; 
serum bilirubin, 121 (23.1%) and serum creatinine, 108 
(20.6%). Majority of the patients had elevated level of 
AST more than the ALT (table 4).

Comparison of IgM ELISA and Weil-Felix Test
Out of a total of 1797 serum samples of febrile cases, 
524 (29.2%) were IgM ELISA positive and 397 (22.1%) 
were Weil- Felix test positive. Both ELISA and Weil- Felix 
test positive were 224 (12.5%). Comparatively IgM ELISA 
for scrub typhus is more sensitive and specific than the 
Weil- Felix test. In the present study, we have considered 
ELISA as a reference standard technique to access the 
sensitivity and specificity of Weil- Felix test. The sensitivity 
and specificity of Weil- Felix test were 42.8% and 86.4%, 
respectively (table 5).

Correlation between ELISA and Weil-Felix Test
The correlation between IgM ELISA and Weil- Felix 
test showed statistically significant positive correlation 
(r=0.319, p<0.001).

Table 1 Age- wise distribution of scrub typhus cases

Age group 
(years)

Febrile 
cases

Positive
no. (%)

Negative
no. (%) P value

0–10 299 82 (27.4) 217 (72.6) 0.003

11–20 346 110 (31.8) 236 (68.2)

21–30 326 93 (28.5) 233 (71.5)

31–40 272 84 (30.9) 188 (69.1)

41–50 203 60 (29.6) 143 (70.4)

51–60 183 68 (37.2) 115 (62.8)

61–70 96 17 (17.7) 79 (82.3)

≥71 72 10 (13.9) 62 (86.1)

Total 1797 524 (29.2) 1273 (70.8)

https://dx.doi.org/10.1136/bmjopen-2019-034727
https://dx.doi.org/10.1136/bmjopen-2019-034727
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DISCUSSION
Scrub typhus is endemic in Asia- Pacific region including 
tropical countries like Nepal. Post- earthquake there are 
increasing reports of outbreak of scrub typhus from 
various districts affected by earthquake.8 Scrub typhus 
still remains underdiagnosed due to low index of suspi-
cion, non- specific clinical presentation, lack of diagnostic 
facilities and limited awareness. Therefore, scrub typhus 
should be considered in differential diagnosis of any 
febrile illness.16

The prevalence of scrub typhus varies from 0%–8% to 
60% in different countries.17 Out of 1797 febrile cases, 
524 (29.2%) were found to be scrub typhus positive which 
was comparable with studies conducted by Narvencar et 
al18 (34%) and Khan et al19 (19.4%). The positivity was 
observed to be higher in reports from Sedhain et al20 
(35.9%), Munilakshmi et al21 (41.7%) and Narvencar et 
al18 (34%). The reason for this disparity may be attributed 
to non- specific presentation of the disease, sample size, 
geographical region and diagnostic method used.

Majority of the patients enrolled in our study were from 
flat lands of the country where most of them were from 
the rural and semi- urban areas. The majority of scrub 
typhus positive cases were from Chitwan district (51.7%) 
followed by neighbouring districts Nawalparasi (26.5%) 
and Gorkha (4.6%). The percentage of rural partici-
pants seropositive for scrub typhus was higher than that 

in urban areas (37.3% vs 22.2%). Although Chitwan was 
not severely affected by earthquake, the presence of scrub 
bushes and tropical climate must be a crucial factor for 
typhus prevalence.

Scrub typhus positivity was significantly higher among 
women, 314 (35.9%) compared with men, 210 (22.8%) 
with the ratio of 1.5:1. Likewise, Bithu et al,22 Vivekanandan 
et al23 and Saleem et al24 also found female preponder-
ance in their study. In contrast, Jyothi et al25 and Medhi 
et al 26 found that prevalence rate for scrub typhus was 
higher among men. A study done by Ogawa et al27 has 
stressed the fact that age and sex are known to influence 
the occurrence of scrub typhus. However, Narvencar et 
al18 did not mention any predilection for sex.

This study showed statistical significant association of 
scrub typhus cases with gender of the patients (p<0.001). 
This remarkable differences observed could be associ-
ated with high exposure of women to mites while working 
in scrub- prone areas like agricultural fields during 
harvesting or cultivation of crops or jungles. On the other 
hand, most of the men were less exposed to mites as they 
were involved in indoor work as in the office, factory and 
company.

In this study, higher seropositivity was observed in the 
age group below 60 years of age, but prevalence was 
higher in middle- age group (51–60 years) similar to the 
study done in Nepal by Upadhyaya et al.28 Various authors 

Table 2 Occupation- wise distribution of scrub typhus cases

Occupational group Febrile cases Positive no. (%) Negative no. (%) P value

Farmer 482 182 (37.8) 300 (63.1) <0.001

Student 720 222 (30.8) 496 (69.2)

Housewife 341 96 (28.2) 245 (71.8)

Others 254 24 (9.4) 230 (90.6)

Total 1797 524 (29.2) 1273 (70.8)

Table 3 Month- wise distribution of scrub typhus cases

Months (2016–2017) Febrile cases Positive no. (%) Negative no. (%) P value

July 2016 104 60 (57.7) 44 (42.3) <0.001

  August 255 105 (41.2) 150 (58.8)

  September 216 59 (27.3) 157 (72.7)

  October 501 152 (30.3) 349 (69.7)

  November 323 98 (30.3) 225 (69.7)

  December 88 19 (21.6) 69 (78.4)

January 2017 34 9 (26.5) 25 (73.5)

  February 36 5 (13.9) 31 (86.1)

  March 51 1 (1.5) 51 (98.1)

  April 56 3 (5.3) 53 (94.6)

  May 59 6 (10.2) 53 (89.8)

  June 73 7 (9.6) 66 (90.4)

Total 1797 524 (29.2) 1273 (70.8)
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reported scrub typhus cases in variable age groups for 
example, Girija et al29 in 13–71 years, Singh et al30 in 15–65 
years. The high prevalence among middle- age group 
might be due to the fact that this young and active popu-
lation are mostly involved in outdoor occupational activ-
ities with more exposure to scrub vegetation and bite of 
mites, thus the risk of the disease is higher.

In the Asia- Pacific region among rural population, 
scrub typhus is essentially an occupational disease. Scrub 
typhus was more common among farmers (37.8%) 
followed by students and housewives which is almost 
similar to a study by Inamdar et al.31 This study shows 
statistically significant association between scrub typhus 
infection and nature of occupation (p<0.001). The trend 
is more common among people engaged in occupational 
or recreational behaviour. Additionally, students were 
from rural areas involved in both agriculture and study 
in schools and colleges near scrub jungles, thus, it brings 
them into contact with mite- prone habitats such as scrub 
(bush) and grass which might be the strong reason to 
acquire scrub typhus.

The seasonal occurrence of scrub typhus varies in 
different countries with climate. Although scrub typhus 
cases were reported throughout the year, most of them 
were seen from July to February of next year. Similarly 
various studies reported peak seasonal distribution of 
scrub typhus cases during monsoon and post- monsoon 
period that is, Kumar et al,32 July–August; Huang et al,33 

June–July; Upadhyaya et al, July–November. Monsoon 
season is favourable for mites to lay eggs, just following 
post- monsoon period that coincides with growth of 
scrub vegetation which is a habitat for mites. Since agri-
cultural workers are mostly involved in fields during 
these months, there is high risk to the bites of larval 
mites.

In the present study, in all cases (100%), fever was the 
most common clinical symptom similar to other studies.34 
It is followed by anorexia, headache, abdominal pain, 
vomiting, lymphadenopathy, jaundice and seizures, 
respectively. Though the pathognomonic of scrub typhus 
is eschar formation at the site of bite, it has a variable 
occurrence from 7% to 80%.35 However, eschar forma-
tion is rarely reported from South East Asian regions.23 
In this study eschar formation was seen in only 6.5% 
of patients. In contrast, Ramyasree et al36 reported no 
eschar. None of these non- specific clinical presentations 
including eschar is diagnostic of scrub typhus. Hence, 
epidemiological factors pertaining to geographical area, 
occupation, habitat and history of travel could certainly 
assist in diagnosis.

During the study period, five female patients within 
age group 14–51 years with scrub typhus died due to 
multi- organ failure. Serology showed both IgM ELISA 
and Weil- Felix test positive. Haematological parameters 
revealed thrombocytopenia, lower level of haemoglobin, 
leukocytosis and leucopenia. Biochemical parameters 
revealed raised level of transaminase enzymes (ALT and 
AST), respectively, serum bilirubin and serum creatinine. 
All the patients had elevated level of AST more than 
the ALT. Similarly, a total of eight deaths were recorded 
from eastern and far western region of Nepal by Upad-
hyaya et al. The case fatality rate for scrub typhus has 
been reported up to 30.0% from different countries.37 
However, the mortality rate in this study was 0.9% compa-
rable to study by Kabi et al.38 This might be due to the 
growing awareness among people and timely administra-
tion of the antibiotics (doxycycline).

In this study thrombocytopenia and hepatic dysfunc-
tion were the most common complications. Most of the 
patients had elevated serum transaminases and serum 
bilirubin. Laboratory investigations revealed lower level of 
haemoglobin, leukocytosis and leucopenia. This finding 
was similar to other studies.39 The biochemical parame-
ters showed raised level of creatinine, liver enzymes like 
ALT and AST. Majority of the scrub typhus positive cases 

Table 4 Laboratory findings in scrub typhus positive cases 
(n=524)

Investigations Number (%)

Haematological investigation

  Haemoglobin (g/L) (<110) 246 (46.9)

   TLC (per cumm) (>11 000) 123 (23.5)

   TLC (per cumm) (<4000) 54 (10.3)

   Platelets count (per cumm) (<150 000) 386 (73.7)

Biochemical investigation

  Creatinine (mg/dL) (>1.4) 108 (20.6)

  Bilirubin T (mg/dL) (>1.4) 121 (23.1)

  ALT (IU/L) (>45.0) 367 (70.0)

  AST (IU/L) (>40.0) 399 (76.1)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; 
TLC, total leucocyte count.

Table 5 Comparison of IgM ELISA and Weil- Felix Test

Description

ELISA test

Positive Negative Total

Weil- Felix Test Positive 224 (12.5%) 173 (9.6%) 397 (22.1%)

Negative 300 (16.7%) 1100 (61.2%) 1400 (77.9%)

Total 524 (29.2%) 1273 (70.8%) 1797 (100%)
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showed raised level of AST more than ALT, which is in 
concordance with the study conducted by Jamil et al40

Due to non- specific clinical presentation, common 
method employed for the diagnosis of scrub typhus is 
through serological tests. In the present study, 29.2% of 
serum samples of febrile cases were IgM ELISA positive 
and 22.1% were Weil- Felix test positive. Both ELISA and 
Weil- Felix test (OS- K strain) positive were 12.5%. In Weil- 
Felix test, the diagnostic titre of OS- K antigen was ≥160. 
We proposed a cutoff- OD value of 0.51 for Chitwan and 
surrounding region based on our findings.

The gold standard test for scrub typhus is indirect 
immunofluorescence assay which is not used in this study, 
that would have been the best indicator to find sensitivity 
and specificity of other tests. However, the scrub typhus 
IgM ELISA is a flexible alternative to the IFA technique. 
It has sensitivity and specificity of more than 90.0% for 
detecting specific antibodies.

In the present study, we have considered ELISA as a 
reference standard technique to access the sensitivity and 
specificity of Weil- Felix test. The sensitivity and specificity 
of Weil- Felix test were 42.8% and 86.4%, respectively. Weil- 
Felix test findings were correlated with ELISA reports to 
determine its sensitivity and specificity. The correlation 
between IgM ELISA and Weil- Felix test showed statisti-
cally significant positive correlation (r=0.319, p<0.001). 
Hence, comparatively IgM ELISA for scrub typhus is more 
sensitive and specific than the Weil- Felix test. Koraluru et 
al41 reported sensitivity and specificity of ELISA and Weil- 
Felix test were 85.3%, 95.5% and 67.1%, 93.3%, respec-
tively when compared with IFA test. A study by Coleman et 
al42 reported high sensitivity and specificity of IgM ELISA. 
The limitation of this study is that culture technique for 
isolation of O. tsutsugamushi and its molecular characteri-
sation was not done.

The specific gold standard confirmatory tests like indi-
rect immunoperoxidase and IFA are costly and not easily 
available in developing countries like Nepal. Weil- Felix 
test is simple and economical that can serve as a screening 
test in the diagnosis of scrub typhus when there is unavail-
ability of definitive tests. ELISA is a comparatively cheaper 
and easier test to perform without requirement of expen-
sive fluorescent microscopes. ELISA technique is highly 
sensitive and reproducible for IgM antibodies and can be 
used as a specific test for diagnosis of scrub typhus.

Conclusion
This study implies the emergence of scrub typhus. 
Although the disease is endemic in our country, it is 
grossly underdiagnosed owing to non- specific clinical 
presentations and lack of affordable and reliable diag-
nostic facilities. Thus, it is recommended that high index 
of suspicion should be maintained for cases presenting 
with acute febrile illness. Unfortunately, there is no effec-
tive vaccine against scrub typhus and the disease still 
persists. Infection with scrub typhus was found high and 
this calls for an urgent need to introduce vaccine against 
scrub typhus. Delay in diagnosis and treatment can be 

fatal and may lead to complications and higher mortality. 
Hence, early diagnosis and prompt institution of effective 
antibiotic therapy is mandatory. Surveillance and public 
health awareness about the disease transmission and 
preventive measures need to be initiated.
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