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Abstract:

Background and objectives: Scrub typhus, a vector — borne zoonotic disease is produced through
bacteria Orientia tsutsugamushi, a potentially lethal re-emerging infectious disease in India. Scrub
typhus, produce severe multiorgan failure and has a circumstance fatality rate of up to 70% if not
treated properly. The geographical burden of the disease remains unclear in this region. Our goal is to
present the geographical burden and prevalence of scrub typhus in Madhya Pradesh Central India with
the management of scrub typhus in both long standing endemic regions and newly identified infection
foci and to identify the integration with the effectiveness of various available serological diagnostic
methods, ELISA, rapid immunochromatography test, weil Felix test, clinical and medical laboratory
results to support the diagnosis of scrub typhus patients.

Methodology: A total 524 patients undiagnosed acute undifferentiated febrile illness (AUFI) >5 days
with the age of 3 yrs to 75 yrs included in the study with suspected scrub typhus. Various serological
diagnostic methods rapid immunochromatography test, ELISA, Weil Felix test applied for the
detection of scrub typhus cases with the clinical features, medical laboratory parameter and final result
analyzed.

Principal findings: Scrub typhus epidemiology varies due to Climate conditions, etiological agents
and arthropod vectors involved in transmission. Scrub typhus is a disease with a unique epidemiology
in MP and its regional distribution were found to be varied in this study, with the highest percentage
of cases recorded (66.6%) in Mandsaur (22.2%)in Ratlam and (11.1%) in Betul districts of Madhya
Pradesh, Central India.Theseroprevealencewas increases during the month of August (48.1%),
September (40.7%) and October (11.1%). The study shows that 5.1% (n=524) positive cases of scrub
typhus through the various serological diagnostic methods.

Conclusion: Our study revealed an increasing trend of scrub typhus in MP, Central India, Morbidity
and Mortality will be reduced if diagnosed early through ICT, ELISA and treated appropriately. The
general population's awareness of the patterns of disease transmission and the implementation of
preventive measures like insect repellents and protective clothing are crucial in decreasing the
prevalence of disease.
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Introduction

Scrub typhus is caused by Orientia tsutsugamushi, a stringent intracellular Gram-negative  obligate
intracellular  bacillus bacterium which primarily infects rodents and accidentlyhuman.
The term "tsutsuga" refers to something small and potentially dangerous, while "mushi™ denotes
insect, mite, or creature(1).Clinical signs and symptoms include fever, headache, eschar, lymphaden
opathy, muscular pain,and gastrointestinal issues. If not treated, severe cases of these conditions res
ult in multiple organ failure and may be fatal. The observation of the eschar is often missed and other
symptoms of the disease posses the problem of delayed diagnosis by the clinician.

Scrub Typhus was first documented in the Indian States of Assam and West Bengal in the midst World
War Il (2). Numerous areas in various Indian States, including Maharsahtra, Tamilnadu, Karnataka,
Kerla, Jammu and Kashmir, Uttarakhand, Himachal Pradesh, Rajasthan, West Bengal, Assam,
Arunachal Pradesh, Sikkim, Nagaland and Meghalaya have recorded cases of the Scrub Typhus
disease.lts nonspecific presentation, low index of suspicion, and lack of confirmatory diagnostic
resources, scrub typhus is grossly underdiagnosed in India. [4]. Due to the generic nature of the
symptoms, particularly in the absence of the typical eschar, and the lack of accurate diagnostic testing,
misdiagnosis and underdiagnosis of this significant cause of acute undifferentiated fever are
frequent. Awareness among the clinicians on clinical presentations, laboratory parameters, and
confirmatory diagnostic testing isplay a crucial role for the identification and treatment of scrub
typhus (5).

The purpose of the current study was to determine the geographic burden of scrub typhus disease from
clinical suspect patients during the months of August 2022 to December 2022 in three districts of
Madhya Pradesh, India.

Materials and Methods

A cross-sectional study was conducted from August 2022 to December 2022. Every patient conducted
a complete clinical examination, which included a thorough search for escharThe standard laboratory
tests (complete blood count, peripheral smear, urine analysis, kidney function test, glucose, liver
function tests) were performed in these cases.Study included patients examined by tests such as
blood cultures, Urine culture ,chest X-rays, Widal tests for malarial antigen test and dengue serology
were also performed.Serum samples of patients with clinical suspected undifferentiated fever from
three districts Mandsaur,Ratlam and Betul of Madhya Pradesh collected for screening and Diagnosis
of Scrub Typhus .

A total of 524 serum samples were screened by Weil Felix test (Tulip Diagnostics Pvt.Ltd.) and
diagnosed by SD Bioline Tsutsugamushi, a solid phase immunochromatographic (ICT) assay which
identify the 1gG and IgM antibodies to Scrub Typhus.Scrub typhus Detected by IgM ELISA (InBios
International Inc., Seattle, WA, USA) against 56-Kda antigen was used to perform IgM ELISA. In
the IgM ELISA, a cut off optical density (OD) >0.5 was considered as positive. Clinical
characteristics, laboratory parameters, and results were assessed in patient records of samples that
tested positive for IgM ELISA and ICT. The statistical software Graph Pad Prism was utilized for
statistical analysis, and the Fisher's Test was employed to compare categorical variables. A p-value
of less than 0.05 was considered significant.

Results

The geographical burden of Scrub Typhus disease found 5.1% (27/524) in three district of Madhya
Pradesh in the present study.Thepatients with acute undifferentiated febrile iliness (AUFI) ranging in
age from 3 to 75 years old, as well as 20 healthy controls, for scrub typhus in order to discover anti-
OrentialgM.The majority of the patients had a rural background and belonged to the Betul (11%),
Ratlam (22%) and District Mandsour (67%) (Figure-1).Scrub typhus peaked in August, September,
and October, with a subsequent reduction in the months that followed (Figure -2).
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Figure — 1: District wise distribution of scrub Typhus Patients.

Figure-2-Month Wise distribution of Scrub Typhus Cases.

Age wise comparison of the prevalence indicated that 41-75 yrs age group were most affected
(prevalence 59.2%) followed by 19 — 40yrs age group (22.2%) and 13-18 yrs (11. 1%).The age group
7-12 yrs showed least seropositivity (7.4%) and the age group 3-6 yr, no cases found. (Figure-3). The
gender wise comparison showed that males 73.6% were higher prevalence rate than females 26.3%.
No mortality found as compare to 4.5% to 45% mortality found in other study in India.
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Figure-3: Age wise distribution of Scrub Typhus Patients

Some of the patients show complications of scurb typhus with the salient features with multisystem
involvement. Three patients were young females below 30 years and leucocytosiswas present. Acute
respiratory syndrome (ARDS) was present in 4(14.8%).17 (62.9%) patients had clinical jaundice.11
(40.7%) patients had renal function impairment. 3 (11.1% patients had myocarditis. 2(7.4%) patients
had shock (figure-4).
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ARDS: Acute Respiratory Distress Syndrome.
Figure 4: Clinical Complications of Scrub Typhus patients
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Discussions

Scrub Typhus is emerging life threatening infectious disease in India, which is caused by O
Tsutsugamushi. Many out breaks have been reported from several parts of the country (7). The disease
has resurfaced as a leading source of Acute Febrile illness ((AFI ) in India ,particularly cooler seasons
between August to December.This infection is also known to occur in diverse geographical places
like deserts,rice fields and seashores.India is an integral component of the "Tsutsugamushi
Triangle".In India the disease had occurred among filed tropsduing World War 11 in Assam and West
Bengal . After that the scrub typhus has been spread in pan India particulary from south India and
Himalayan regions of north India(12) .Now the outbreaks were seen in sub Himalayan north India
nad Central India.

Scrub typhus is one of the most under-diagnosed and under-reported febrile illness sometimes requires
hospitalization. Eschar painless, punched out ulcer up to 1cm in width with a black necrotic centre)
(17). 1t is an important finding for the diagnosis of scrub typhus. Positive eschar finding is very low
in India (22. 2%).The diagnosis of scrub typhus is totally depended on various laboratory tests.
Scrub typhus is a severe community well being issue across India and wroldwide. It poses a hazard to
one billion people worldwide and sickens individuals every year. Scrub typhus, produced through
Orientia tsutsugamushi, can source severe multiorgan failure and has a circumstance fatality rate of
up to 0-60% if not treated properly. The bite site of scrub typhus is marked by necrotic eschar, which
is a pathognomonic characteristic. Hepatitis, severe kidney injury, and myocarditis leading to heart
failure are all symptoms of Acute Respiratory Distress Syndrome (ARDS).

O. tsutsugamushi's antigenic heterogeneity prevents general immunity and allows for re-infection. As
neglected illness, we still don't know much about it, as indicated by the occasional epidemiologic data
and other public health information available about scrub typhus in its prevalent locations.

Scrub typhus has resurfaced as a leading source of AFI in many parts of India, particularly throughout
the monsoon and postmonsoon seasons. Scrub typhus has been confirmed in 23 out of India's 29 states
(15). Scrub typhus can manifest itself in a variety of ways, from asymptomatic illness to multiorgan
failure and death. The Disease found across India, The Shivalik Mountains, TheVindhyachal and
Satpura mountains, as well as the Eastern and Western Ghats in the centre region of the nation go
from Kashmir to Assam. In Himanchal Pradesh, Sikkim, and Darjeeling, outbreaks of scrub typhus
have been observed (32). Our study revealed an increasing trend of scrub typhus in Madhya Pradesh,
indicating a worsening condition since 2019.

Conclusion:

It is essential to timely diagnose scrub typhus, to reduce associated morbidity and mortality. No
mortality found as compare to 4.5% to 45% mortality found in other study in India. This improvement
attributed to the accelerated attention of the various clinical presentation of scrub typhus by the
treating clinicians with early diagnosis and treatment.
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