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Introduction

Scrub typhus is the most common occurring rickettsial 
infection in India.[1] It is a febrile illness caused by Orientia 
tsutsugamushi. The immune response to scrub typhus involves 
cellular and humoral immunity  (immunoglobin G  (IgG) and 
immunoglobin M (IgM)) and is complicated by the great antigenic 
diversity of  O tsutsugamushi. The infection is transmitted by the 

larvae (chiggers) of  trombiculid mites which infect mammals as 
incidental hosts and is influenced by a complex ecology.[2]

Scrub typhus is known to be endemic in a region known as the 
“tsutsugamushi triangle”, which includes the Indian subcontinent.[3,4] 
Epidemiology studies indicate that scrub typhus occurs all over India. 
Cases were reported from Maharashtra, Tamil Nadu, Karnataka, 
Kerala, Himachal Pradesh, Jammu and Kashmir, Uttaranchal, 
Rajasthan, West Bengal, Bihar, Meghalaya, and Nagaland.[5‑8]

We did a literature review to understand the community 
seroprevalence scrub typhus in India. To identify relevant 
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articles, two databases PubMed and Google Scholar were utilized. 
PubMed yielded 585 studies and Google Scholar contributed 14 
studies. After removal of  duplicates (16), and screening of  title 
and abstract (564), twelve studies were accessible with full texts. 
Data extraction was conducted on six pertinent studies from this 
subset. Among the relevant studies, five seroprevalence studies 
were conducted among healthy adults in a community setting 
and one study was conducted among blood donors. There were 
no community seroprevalence studies from Karnataka.

Literature review showed varied prevalence with seasons (peak of  
the disease is reported between July and February), occupation, 
literacy, and socioeconomic status.[8,9]

Scrub typhus is known to have early nonspecific symptoms 
which may be confused for a viral illness, malaria, or bacterial 
illness. The presentation usually begins with fever, chills, 
headache, cough, nausea, vomiting, myalgia, and skin rash. 
However, at times, the disease may have life‑threatening 
complications with a high mortality, such as myocarditis, 
pneumonia, acute kidney injury, meningoencephalitis, 
gastrointestinal bleeding, and multi‑organ dysfunction 
syndrome.[10] It is likely that many patients with scrub typhus 
present with early symptoms to the outpatient setting before the 
need for acute care arises.[11] Changes in disease epidemiology 
and emergence in a geographical area are of  importance for 
general practice as family physicians are likely to be the first 
contact for any infection.

Scrub typhus is still an underdiagnosed disease in India.[1] Most 
published literature has described positive cases reported from 
hospitals in different parts of  the country. The vast variability 
of  clinical features of  Rickettsial diseases makes it a difficult 
diagnosis. They also have a high fatality rate when they are not 
diagnosed and appropriately treated.[1]

There is paucity of  studies to understand the true prevalence of  
this disease and its changing trends.

Even though there were limited studies in Karnataka, we 
have noticed a high incidence of  scrub typhus in our hospital 
setting  (400 bed multispecialty urban hospital). Among the 
clinical samples received in the main hospital laboratory for 
IgM antibody testing from October to December 2022 from 
adult patients, the incidence was 19.7%. Among them, 92% 
were admitted and 39% were critically ill at the time of  testing. 
Hospital incidence may indicate change in disease epidemiology 
but may not be truly reflective of  endemicity of  scrub typhus 
in the locality. Community prevalence studies are necessary to 
understand the burden and changing trends of  the disease. The 
Community Health Division of  the hospital has been providing 
curative and preventive health services through a rural health 
center and network of  mobile clinics to residents of  Bangalore 
Rural District for over a decade. Hence, we aimed to estimate 
the seroprevalence of  scrub typhus in the community in the 
Bengaluru Rural District.

Materials and Methods

We conducted the seroprevalence study in Bangalore Rural 
District which is located in the southeastern part of  Karnataka 
and lies between the latitudinal parallels of  12 15’ N and 13 35’ 
N and the longitudinal meridians of  77  05’ E and 78 E. It 
is reported to have a maximum temperature of  33.6°C and 
minimum temperature of  15°C, with has two rainfall seasons, 
one of  which is from October to December, and vegetation 
which is of  the deciduous jungle type.[12,13]

A cross‑sectional serosurvey was conducted among healthy 
adults (18–60 years) between October and December 2022 in five 
randomly selected villages of  Bangalore Rural District, namely 
Alur, Bettanahalli, Duddanahalli, Thindlu, and Jalige. We used a 
simple random sampling technique to recruit patients using the 
voter’s list in the villages as the sampling frame. Those with a 
history of  fever within the last 2 weeks were excluded.

All samples were collected after taking an informed consent 
from the participants. Blood was collected in gel vacutainer 
tubes and transported to the hospital laboratory by storing 
on ice within 4 to 5 hours after collection. The serum was 
separated and stored at minus 70‑degree centigrade till the 
assays could be run.

Enzyme‑linked immunosorbent assay (ELISA) was performed 
to detect IgM and IgG antibodies using the respective Scrub 
Typhus Detect ELISA kits (InBios International Inc, Seattle, 
USA). The kits estimate the antibodies in human serum 
to O. tsutsugamushi‑derived recombinant antigen. The IgM 
ELISA has been described to use a mixture of  recombinant 
p56‑kDa Karp, Kato, Gilliam, and TA716 strain antigens.[14] 
The standard procedure as described in the kit insert was 
followed. Within‑run repeatability was performed on 10% of  
the samples tested.

We used an optical density (OD) cut‑off  value greater than 1 for 
the IgM ELISA which is reported to be 95% sensitive and 100% 
specific for diagnosis of  scrub typhus in a recent study in India.[15] 
We used an OD cut‑off  value greater than 0.5 for the IgG ELISA 
as used in a previous study.[16] The testing was performed in the 
hospital laboratory, which is accredited according to the ISO 
15189:2012 standards by the National Accreditation Board for 
Laboratories, India (NABL).

A risk factor questionnaire was also administered to the 
participants by the Community Health Team in the local 
language. The questionnaire included questions related to 
their occupation (agriculture, animal husbandry, and owning 
of  livestock) living conditions  (number of  people in the 
house), and practices  (use of  footwear, open defecation, 
and bathing).

This study was approved by the Institutional Review Board of  
the hospital (Approval No. BBH/IRB/2022/029).
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Results

Among the 148 eligible participants, two were excluded during 
analysis because of  incomplete data and inadequate blood sample. 
The age ranged from 18 to 47 years, and 55.5% were females. 
Among the population studied (n = 146), 51% lived in a household 
with less than five members, 41% were engaged in agriculture, 
51% owned livestock, and 33% had a practice of  going into the 
fields to graze the cows. No one practiced open defecation.

Seroprevalence in the community was calculated as 8.9% (95% 
CI 4.8%–14.7%) (n = 13) using positivity in either IgG or IgM 
or both. The IgG antibody was positive for 7.5% (n = 11) of  
participants  (n = 146), and the IgM antibody was positive in 
2.1% of  participants (n = 3). One individual was positive for 
both IgM and IgG antibodies.

Age, gender, number of  people in the house, occupation, 
possession of  livestock, and practice of  going to graze cows 
were not associated with seroprevalence (P > 0.05).

Discussion

We report a seroprevalence of  8.9% for scrub typhus among 
asymptomatic adults in Bengaluru Rural District. This falls 
within the wide range of  seroprevalence reported in India. 
In Tamil Nadu, the seroprevalence varied between 2% 
and 26.4% in different geographic areas.[17] A more recent 
serosurvey in northeast India found an overall prevalence of  
0.8% for scrub typhus.[16] Two earlier studies showed a higher 
seroprevalence  (31.8% in Vellore, Tamil Nadu, and 55% in 
Arunachal Pradesh in northeast India).[18,19] “Mite islands” which 
are known to expand and contract over time based on many 
factors, such as climatic conditions, and topography is reported to 
be a factor in explaining such variations.[2,20] Occupation, hygiene, 
and lifestyle also would contribute to the variation.

Significant variation in the burden of  scrub typhus is seen 
in India  (4%–96.8%) and globally  (1–96.9%) in published 
literature.[8,21] Almost all the studies were incidence studies that 
were conducted in hospital settings among symptomatic patients 
in whom scrub typhus was suspected. Tamil Nadu had the highest 
density of  cases in India at 37.6%, and Karnataka had a lower 
density at 8.8%.[8]

The variation of  incidence may be attributed to differences in 
endemicity in different geographical areas, diagnostic modalities, 
and patient selection methods used for conducting studies.[4] 
The cut‑off  OD values used in different studies vary widely 
between studies and locations and would have contributed to 
the differences in the stated seroprevalence in different studies.[22]

The incidence of  scrub typhus (19.7%) in our urban hospital 
setting during the same period is higher than the community 
seroprevalence. This can be attributed to the fact that testing 
in the hospital was conducted in clinically suspected scrub 

typhus patients as compared to healthy adults in the community 
seroprevalence study. The difference could also be related to 
a floating population visiting the hospital from many districts 
and towns. The incidence in our hospital is like other hospital 
studies  (mean estimate of  25.3% among those with acute 
undifferentiated febrile illness).[8]

This study has many strengths. Firstly, to the best of  our 
knowledge, this is the first community‑based seroprevalence 
study of  scrub typhus from Karnataka. This study is of  immense 
importance when we look through the lens of  climate change 
and one health approach. This study can form a base for future 
studies and to monitor the changing trend of  this infection in 
the community.

The study has few limitations. Firstly, we used cut‑off  values 
based on the published literature rather than deriving OD 
cut‑off  values for the ELISA tests which is specific to this 
geographic region. Another limitation is that we did not elucidate 
the previous history of  a diagnosis of  “scrub typhus” or an 
“eschar” during the interview. However, this is unlikely to have 
any implication on the estimated seroprevalence.

Based on the findings of  our study, we propose few 
recommendations. A community seroprevalence of  8.9% warrants 
further epidemiological surveys and surveillance in the context 
of  climate change, antigenic heterogeneity of  O. tsutsugamushi, 
diagnostic variability, overlapping clinical presentation of  scrub 
typhus, and its high‑case fatality rate. Regular surveillance may 
also help to understand the changing trend of  the prevalence 
and to necessitate appropriate public health action. Studies, 
including both symptomatic and asymptomatic individuals in the 
population, can yield overall burden of  the disease. Incorporating 
a possible diagnosis of  scrub typhus in the clinical practice 
algorithm would be prudent when there is increased regional 
endemicity as the clinical spectrum of  scrub typhus can vary from 
a mild fever to life‑threatening complications. We recommend 
study designs with “One Health” lens which is collaborative, 
multisectoral, and transdisciplinary to monitor the trend of  this 
re‑emerging public health problem.[23]

Conclusions

We report a community seroprevalence of  8.9% of  scrub 
typhus among healthy adults in Bengaluru Rural District during 
the months of  October to December 2022. In the context of  
changing climatic conditions and re‑emergence of  scrub typhus 
globally, regular surveillance is a required from this and wider 
geographies especially from the countries in the “Tsutsugamushi 
triangle” to monitor the changing trend in the community.[4] 
A clinical practice pathway to cater to such changing trends at 
the primary care level would be an important mechanism to 
provide early treatment. A “One Health” approach to further 
evaluation of  the seroprevalence would play an important role 
in understanding the disease and devising control strategies for 
this re‑emerging public health problem.
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