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Abstract

Background: Scrub typhus, which is due to Orientia tsutsugamushi, is a newly emerging under-recognized
cause of acute febrile illness (AFI) in much of India. Although data are stronger from the southern and
northeastern regions, epidemiology in eastern India, including Jharkhand, remains inadequately investigated.
This research sought to evaluate the prevalence, demographic pattern, and time trends of scrub typhus in a
tertiary care center in eastern Jharkhand.

Methods: A cross-sectional study was carried out between January and December 2024 in patients with AFI.
Scrub typhus and dengue were tested through blood samples by IgM ELISA. Demographic, geographic, and
clinical information was examined for epidemiological patterns and correlations.

Results: Of more than 1000 suspected cases, 5% were positive for scrub typhus. Among a clinically suspected
subgroup (n=38), all were positive, and 5.26% were co-infected with dengue. Most cases occurred in adults with
ages between 21-60 years, with a mild male predominance. The majority of the patients were rural or semi-
urban dwellers of Jamshedpur and contributed to 70-80% of cases. There was a seasonal peak in November
2024, which reflects post-monsoon transmission. There was a moderate correlation between age and scrub
typhus positivity, while location had a poor association.

Conclusion: Scrub typhus is an emerging health risk in eastern Jharkhand with specific demographic and
seasonal trends. Improved surveillance, early diagnosis, and rural public health interventions are critical for
successful disease control.
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Introduction

Scrub typhus, caused by the intracellular pathogen
Orientia tsutsugamushi, is a serious neglected
public health issue in the Asia-Pacific region,
including India. It is delivered to human hosts by
bite of infected chigger mites (larval mites in
family Trombiculidae) found mainly in scrub cover
and rural areas.

The disease presents non-specifically as fever, rash,
lymphadenopathy, and the eschar, pathognomonic
but complicating the clinical diagnosis in endemic
areas by concomitant infectious diseases like
malaria, dengue, and leptospirosis (Kannan et al.,
2020; Gautam et al., 2020) [6,3]. Over the last
decade, scrub typhus has re-emerged in different
parts of India, with an increasing number of
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outbreaks reported from the eastern and southern
regions, indicating an increased geographic spread
than has hitherto been valued. Surveys from
Southern Odisha and Andhra Pradesh have not only
recorded the clinical and seasonal patterns but also
the molecular diversity of O. tsutsugamushi strains
in these states, indicating the multi-faceted
epidemiology of the disease (Panigrahi et al., 2023;
Usha et al., 2016) [1,4].

Likewise, surveys from central Indian states such
as Chhattisgarh have brought out the diagnostic
challenges due to restrictions in sensitivity and
specificity of traditional serological tests, indicating
the utility of molecular tools such as PCR for
enhanced case detection (Prakash et al., 2022; Roy
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et al., 2021) [2, 8]. Diagnostic testing is also getting
better with comparative determination of IgM
ELISA, immunofluorescence assay (IFA), and
recombinant antigen-based tests, all of which are of
utmost importance for early and correct diagnosis,
especially in case of outbreaks (Yang et al., 2019;
Zhang et al., 2007) [5, 7]. Despite increasing
awareness, however, data on scrub typhus in some
eastern Indian states, such as Jharkhand, remain
scarce and lead to underestimation of its actual
burden.

This study aims to fill this knowledge gap by
studying the epidemiology, clinical presentation,
and pattern of diagnosis of scrub typhus in a
tertiary hospital in eastern Jharkhand. Drawing on
knowledge gained in other endemic regions, this
cross-sectional study aims to contribute to a more
refined regional disease process that can inform
timely diagnosis and public health interventions.

Methods

Study Design and Setting: This was a cross-
sectional observational study performed in a
tertiary care hospital in the eastern region of
Jharkhand, serving mostly patients from
Jamshedpur and adjacent districts. The study was
done over a specified duration in 2024, during both
peak and non-peak transmission seasons, to
account for temporal patterns of scrub typhus
occurrence. Geographical ~ coverage  went
marginally outside of Jharkhand, extending to
patients from bordering zones of West Bengal,
Odisha, and Bihar, enabling comparative
epidemiological observations from the region.

Study Population and Sample Size: Patients with
acute undifferentiated febrile illness (AUFI) were
recruited according to pre-defined inclusion
criteria. More than 1,000 suspected cases were
screened for scrub typhus over the study period. Of
these, a representative subset of 38 cases with
clinical features indicative of rickettsial infections
was also examined for co-infections, especially
with dengue virus, to investigate the overlap
between endemic febrile illnesses. The final sample
comprised both pediatric and adult patients,
enabling demographic comparisons.

Diagnostic Approach: The scrub typhus diagnosis
was confirmed mainly through IgM enzyme-linked
immunosorbent assay (ELISA), which identifies
specific antibodies against Orientia tsutsugamushi.
The choice of ELISA was due to its ease of use and
proven sensitivity for the identification of acute-
phase infections, as validated by previous
assessments (Gautam et al., 2020; Yang et al.,

Saha et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

2019). In dengue, serological examination for NS1
antigen and IgM antibodies was conducted to
validate  acute  co-infections.  Test  result
interpretation used standard cut-offs for positivity
as described by respective kit companies and
previously validated protocols.

Data Collection and Variables: Thorough
demographic information such as age, sex, and
residence were captured. Clinical presentation and
laboratory results were noted down on a uniform
data collection form to maintain uniformity in all
entries. Epidemiological factors such as geographic
origin and seasonal distribution of cases were
collected to analyze spatial and temporal clustering.
Association between variables such as age and
infection status were also analyzed, with
correlation tests being used to determine possible
risk factors.

Statistical Analysis: Descriptive statistics were
employed to describe demographic profiles and
infection rates. Pearson correlation coefficients
were determined to investigate associations
between continuous variables, i.e., age and scrub
typhus positivity. The strength of association
between geographic location and infection rates
was also determined. Results were interpreted with
reference to thresholds for weak to moderate
correlation, i.e., r-values of around 0.2 and 0.4
respectively. Statistical analysis was conducted
with standard statistical packages, and results were
presented as proportions, means, and correlation
coefficients where necessary.

Results

Overview of Testing and Patient Demographics:
More than 1,000 patient records between the
periods of June to November 2024 were analyzed,
including ELISA test reports for Scrub Typhus and
Dengue. The dataset is a broad demographic
representation from several regions of Eastern
India, mainly from Jharkhand, with some
representation from West Bengal, Odisha, and
Bihar.

Of these, one group of 38 patients in August to
November 2024 were 100% Scrub Typhus positive,
and 2 (5.26%) were positive for Dengue as well,
reflecting possible co-infections.

Test Result Summary: The total test positivity
rate for Scrub Typhus was around 5%, with more
than 950 patients (95%) reporting negative results.
Dengue positivity was much less common,
identified in 2 of 38 tested within the targeted
subset.
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Table 1: Test Result Distribution

Test Type Positive Cases Negative Cases Positivity Rate
Scrub Typhus (Overall) ~50 ~950 ~5%

Scrub Typhus (Subset) 38 0 100%

Dengue (Subset) 2 36 5.26%
Co-infection (ST + Dengue) 2 — 5.26% (Subset)

[ Positive Cases [l Negative Cases

1000
750
500
250
0 — s
Scrub Typhus Scrub Typhus Dengue (Subset of  Co-infection (ST +
(Overall) (Subset of 38) 38) Dengue)
Test Type
Graph 1: Bar chart showing positive vs. negative cases by test type.
Demographic and Geographic Insights affected, followed by the 2140 year olds and older
Gender and Age Distribution: Across the whole adults.
data set, men made up ~55% and women ~45% of The fact that there were almost 10% children aged
the patients. The 41-60 years group was most less than 10 is of particular note.

Table 2: Age Distribution across Patients

Age Group Approx. Proportion (%)
0-10 years ~10%

11-20 years ~15%

21-30 years ~20%

3140 years ~25%

41-50 years ~15%

51-60 years ~10%

61-70 years ~5%

71-80 years ~5%

81-90 years ~1%

91-100 years ~1%

Saha et al. International Journal of Current Pharmaceutical Review and Research

491




International Journal of Current Pharmaceutical Review and Research e-ISSN: 0976-822X, p-ISSN: 2961-6042

Number of Patients

0.00 60.00 120.00 180.00 240.00 300.00

Age Group

Graph 2: Stacked bar chart or histogram showing the number of patients by age and gender.

Geographic Distribution: Most of the patients were localized in Jamshedpur, Jharkhand (70-80%), with others
being contributed by East and West Singhbhum, Puruliya, Odisha, and Bihar. Most of the cases, particularly
positives, were from rural and semi-urban areas, suggesting regional or occupational contact with mite-borne
infection.

Table 3: Geographic Origin of Patients

Location Approx. Proportion (%)
Jamshedpur, Jharkhand 70-80%
East Singhbhum, Jharkhand 10-15%
West Singhbhum, Jharkhand 5-10%
Puruliya, West Bengal ~5%
Odisha ~2%
Bihar ~1%
@ Jamshedpur, Jharkhand
@ East Singhbhum, Jharkhand

West Singhbhum, Jharkhand
Puruliya, West Bengal
Odisha

Bihar

Graph 3: Pie chart or choropleth map indicating regional patient density.
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Temporal Trends: Scrub Typhus cases peaked in November 2024, while August had the lowest testing
volume. This trend may be correlated with post-monsoon environmental factors conducive to vector

proliferation.
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Graph 4: Line graph showing monthly case trends from June to November 2024.

Correlation and Predictive Modeling: Statistical
modeling showed moderate positive correlation (r =
0.4) between test positivity and age, with higher
risk of infection with increasing age. A weak
correlation (r = 0.2) between geographic location
and test positivity was found, reflecting weaker
association. A linear regression model with age and
location as predictors resulted in an R-squared
value of about 0.3, reflecting modest but significant
predictive power for test positivity outcomes.

Key Observations and Recommendations: Scrub
Typhus manifested extensive localized epidemics,
with very little co-infection with dengue,
suggesting a unique epidemiological profile. The
most affected age group was adults between 41 and
60 years of age, whose exposure risk may be
increased due to occupational or lifestyle reasons.
Though children and older adults were less
commonly infected, they are still significant high-
risk groups that need to be addressed by targeted
preventive interventions. These results underscore
the necessity of targeted vector control
interventions and heightened public awareness in
endemic zones. Furthermore, enhanced data entry
procedures—e.g., using standardized age formats—
would make disease surveillance more accurate. To
further enhance early detection and response,
intensified testing should be prioritized during the
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peak monsoon and post-monsoon seasons when
transmission risk is greatest.

Discussion

The cross-sectional study findings emphasize the
clinical significance and epidemiological impact of
scrub typhus in the eastern Jharkhand area, where
limited data on the disease are available. The
general positivity rate of about 5% among over
1000 patients with acute febrile illness (AFI)
concurs with patterns in equivalent studies among
other regions of India, such as Odisha and Andhra
Pradesh, pointing to increasing awareness of scrub
typhus as a major etiology of AUFI across varied
ecological ranges (Bal et al., 2021; Ramyasree et
al., 2015) [9,15]. In the clinical suspicion subset,
the 100% positivity again underscores the
significance of symptomatic-directed diagnostic
screening.

Demographic  distribution exhibited a mild
predominance of males and a high prevalence of
cases among the 21-60 year age group, which
could be indicative of increased occupational
exposure of adults to mite-contaminated vegetation
in rural and semi-urban areas. These results are in
line with previous reports that adults in rural
communities are at greater risk because they have
regular exposure to natural environments that are
favorable for mite growth (Thakur et al., 2020)
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[11]. The inclusion of children aged less than 10
years in the study population also suggests that no
age group is exempt, and this calls for increased
clinical vigilance in all groups.

Geographically, most cases of scrub typhus came
from Jamshedpur and surrounding localities and
contributed to about 70-80% of all confirmed
cases. This geographical concentration, particularly
in rural areas, lends support to the hypothesis that
vector abundance and environmental conditions
like bushy cover and unhygienic conditions are key
determinants in the spread of disease. Smaller
percentages of cases from adjacent states of West
Bengal, Odisha, and Bihar indicate a wider
endemic belt across eastern India, as also suggested
by vector studies in other endemic areas such as
Gorakhpur in Uttar Pradesh, where the vector as
well as reservoir hosts have been known to carry
Orientia tsutsugamushi (Sadanandane et al., 2018)
[10]. The temporal pattern seen in this research,
peaking in the incidence of scrub typhus in the
post-monsoon season, specifically in November,
mirrors trends seen throughout South and Southeast
Asia, where monsoonal rains produce optimal
breeding conditions for vector mites (Saraswati et
al., 2024) [13]. This seasonally increased incidence
supports the importance of heightened surveillance
and preventive measures during and immediately
following the monsoon season.

One of the interesting features of this research was
the low incidence of dengue co-infection, which
was detected in only 5.26% of scrub typhus-
positive patients in the subset. This limited overlap
suggests that although dengue and scrub typhus co-
circulate in endemic areas, they predominantly
present as distinct clinical entities, which require
differential ~diagnostic approaches to febrile
diseases.

The use of serological tests such as IgM ELISA for
scrub typhus has been useful in low-resource
contexts, although research has highlighted the
relative sensitivity and specificity of various
ELISA formats as a function of strain diversity and
O. tsutsugamushi antigenic structure (Ogawa et al.,
2017; Anitharaj et al., 2020) [12. 14]. Thus, a
multi-modal  strategy that combines both
serological and molecular diagnostics could
provide more diagnostic accuracy, particularly in
unusual or severe cases.

Correlation analysis in this research revealed
moderate correlation between age and scrub typhus
positivity, reflecting age-related susceptibility or
exposure dynamics, while weak correlation
between location and risk of infection might
indicate high endemicity in several rural areas in
the state. Although these correlations are not highly
predictive, they are still useful in directing public
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health prioritization, especially for adult groups in
endemic areas.

This research emphasizes the urgent requirement of
focused public health interventions such as early
detection, vector management, and awareness
within communities, especially in rural and peri-
urban areas. Intensification of surveillance
mechanisms and standardization of data gathering
throughout healthcare centers would greatly help
comprehend disease dynamics as well as prepare
for a rapid response. In addition, given the possible
complications of scrub typhus, including acute
kidney injury and encephalitis, which have been
reported in other states of India, early diagnosis and
management become critical to minimizing
morbidity and mortality (Bal et al., 2021; Thakur et
al., 2020) [9, 11].

In summary, scrub typhus is an emerging yet
neglected health issue in Jharkhand and other
underserved areas. The present study presents
important information on the demographic,
temporal, and geographic patterns of the disease
and adds to the increasing evidence that
necessitates its consideration in the routine
diagnostic panels for AUFI, particularly during the
monsoon and post-monsoon seasons.

Conclusion

This investigation brings into focus scrub typhus as
a prominent yet underdiagnosed etiology of acute
febrile illness in the eastern Jharkhand region,
characterized by an unambiguous post-monsoonal
seasonal peak and a predominance in adults who
live in rural and semi-urban settings. The
demographic patterns noted, geographic
concentration, and moderate age association call
for increased clinical suspicion, particularly during
peak risk periods. With limited overlap with
dengue infections, scrub typhus emerges as a
separate epidemiological challenge that needs to be
addressed through targeted diagnostic, preventive,
and surveillance efforts. Enhancing awareness,
including through the use of valid serological and
molecular diagnostics, and initiating targeted public
health interventions are crucial steps toward disease
burden reduction in this new endemic area.
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