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ABSTRACT

Scrub typhus infection in humans is caused by the obligatory, intracellular bacteria Orientia tsutsugamushi.
This study explains the introductive part, historical background, epidemiology, pathogenesis, diagnosis,
Indian situation of scrub typhus and the methodology of the Indian Council of Medical Research-National
Centre for Disease Informatics and Research (ICMR-NCDIR). The results of this study show that there
were 32355 incidents of scrub typhus overall in 2022 and 54162 cases overall in 2023. According to the
report from ICMR-NCDIR under the Right to Information Act, 2005-reg, a total of 36 states in India were
examined in the years 2022 and 2023; of those, 4 states did not report any cases of scrub typhus, and 32
states reported confirmed cases of the 32 states, 4 did not report any reports about scrub typhus in 2022,

and in 2023, all 32 states reported confirmed cases of the disease.
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INTRODUCTION

Scrub typhus infection in humans is caused by
the obligatory, intracellular bacteria Orientia
tsutsugamushi.l'! The World Health Organization
has named scrub typhus one of the most
underdiagnosed/underreported diseases in the
world that frequently requires hospitalization. This
underscores the need to a greater awareness of the
carriers, outbreaks, and pathogenesis associated
with this organism.>?!

The life cycle of a mite belonging to the
Trombiculidae family (Acari: Trombidiformes) has
four phases: protonymph, deutonymph, tritonymph,
and adult. In addition, there is an egg and two six-
legged stages, called pre-larva and larva.*
Although it is widely acknowledged which adults
are the stage that overwinters, a number of these
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dormant instars may also offer the biological
possibility of persisting during harsh climatic
conditions, which might include overwintering.
The sole stage of parasitism is larval mites,
commonly referred to as chiggers. Mite larvae
consume this dissolving tissue.”) Each significant
category of terrestrial vertebrates is attacked by
larval trombiculid mites; however, the primary
food source for mites in the taxa known to transmit
O. tsutsugamushi is small mammals. Additional
research has shown that the mites’ non-specific
manner of feeding on mammals is similar. It
is evident that larval mites have limited host
specificity and feed opportunistically on a wide
range of animals.[¥) There is a lot of antigenic
diversity in the causative bacterium [Figure 1].
This sometimes fatal infection poses a threat to
one billion people worldwide, spanning more
than eight million kilometer across Pakistan in the
west to Australia in the southeast and Japan in the
direction of the east.!”
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Figure 1: Orientia tsutsugamushi®

Humans contract it by the bite of a trombiculid mite
larva. Subsequently, it results in severe vascular
leakage that damages end organs, widespread
vasculitis, and perivascular inflammation. Persons of
any age and visitors from all over the world who have
been to endemic places are susceptible to contracting
the disease.”!

Clinical characteristics, which include a high
body temperature, migraine, myalgia, and
gastrointestinal symptoms, often appear after an
incubation period of 6-21 days. Scrub typhus
is distinguished by an eschar that often starts
as an initial papular lesion and later crusts to
create a black ulceration with core necrosis,
although its occurrence varies depending on the
location. Clinical suspicion should serve as the
foundation for the decision to start treatment,
which should then be verified by serological
testing.!'%!

HISTORICAL BACKGROUND AND
PHYSICAL!"-"

Bybitingavirtuallysmall, frequently coloredlarva
of'a trombiculid mite (chigger), O. tsutsugamushi
is transmitted to humans (red). River or flooding
fever is another name for the illness because
infected chiggers occur more frequently in
heavily vegetated areas during the wet season.

Although other locations may have rodents and
mites, the term “scrub” was chosen because of
the overall vegetation that fosters the chigger-host
relationship. Only a few locations worldwide are
home to the illness. It primarily results in eschar at
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the site of bite, which grows into a cigarette bundle
and a black crust-like substance.

Scrub typhus death rates are still unknown;
however, they range from 40% to 45% for patients
that are not treated with antibiotics. However,
given the severity of the condition is thought to
vary based on geographic strains, infectious dose,
patient age, and comorbidities, figuring out the real
mortality can be difficult. Scrub typhus typically
presents with organ-specific consequences.

The virus gradually swept across the majority of
India. A native illness in various parts of Asia,
particularly the east and west, is scrub typhus.
Scrub typhus is becoming a major cause of severe
fever disease with a greater death and fatality rate.
It has expanded throughout India in recent years.
Figure 2 illustrates the clinical manifestations and
sign among hospitalized scrub typhus patients in
India.

Headaches and fever are the most prevalent
signs; however, there might also be vague
symptoms. In addition to myalgia and stomach
pain, infected patients may also have nausea,
vomiting, and widespread lymphadenopathy.
Clinical manifestations and indicators among
Indian hospitalized scrub typhus patients.
Scrub typhus A common nervous system
symptom of scrub typhus is meningitis, which
is described as an occurrence of headaches or
nuchal stiffness accompanied by either altered
senses or focal neurological abnormalities on
history or examination. The more severe kind
of meningoencephalitis, which affects a subset
of patients, is marked by altered sensorium
and seizures. It has been linked to multiorgan
dysfunction syndrome and has a higher case-
fatality rate if treatment is delayed.

EPIDEMIOLOGY™!

Many Asian nations, including those in South and
Southeast Asia, China, Korea, Japan, Taiwan, and
other countries are home to the endemic scrub typhus
the so-called Tsutsugamushi triangle [Figure 3].
Since the habitat of mites, or shrub vegetation,
grows during the monsoon and immediately post-
monsoon period (July-October), this is when the
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Figure 2: Clinical manifestations and sign among
hospitalized scrub typhus patients in India*!

T L o —5 7 =
A S 4 5 .
: fv' . Pefed) Russia
A o . Yo T Mool -0 (]
) v’f ) r.mm. iy : Tn]hstm . () / "”éjﬂhk \m
“UM‘W.. . )Nq)d‘l('hlm L) llawn
e <N
Senol .\ "”'"?.man
] | WA . @Victmm
4 RIS N\t
{ A ¢ N %‘m {
M (Y v N\ T
L] 4 Mgma'
Chik ) o
¢ Australia
\
\ &

Figure 3: Map of the world with the Tsutsugamushi
triangle!'!

infection primarily occurs. Less eschars, greater
organomegaly, and a higher incidence of sequelae
such as acute respiratory distress syndrome
and macrophages activation syndrome are
characteristics of the North Indian phenotype. On
the other hand, coronary artery disease and acute
kidney injury damage are more common in the
South Indian phenotype. There are more cases of
eschar in the Northeast, but there are also fewer
complications and less organomegaly.
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Scrub typhus in babies has a poorly understood
fundamental epidemiology, with little information
available on incidence and prevalence. This could
be because the clinical presentation resembles
that of other fever-causing factors quite a bit. In
addition, the lack of diagnostic resources leads to
incorrect diagnoses and underestimates the severity
of the illness. Based on the existing information
on newborns and kids, the fundamentals of
epidemiology are described.

Males of all ages are primarily affected by scrub
typhus, while those who engage in outdoor activities
are particularly susceptible. There are other risk
factors that are linked to this, such as farming in
endemic areas, living close to a village’s edge, scrub
vegetation, ditches, and wood piles. Since they spend
most of their time indoors, infants are less affected —
the precise prevalence is unknown. According to a
study conducted in Odisha, India, it was 9.1% among
babies. Deforestation and close proximity to domestic
and wild animals appear to be factors that contribute
to the development of scrub typhus in babies. These
factors additionally bring mites into people’s homes.
Overcrowding, poverty, and inadequate domestic
hygiene may have a compounding effect.

PATHOGENESIS!H!

Through transovarian transfer, arthropods naturally
preserve the rickettsial infection. Humans can
contract O. tsutsugamushi by the bite of a chigger
larva that has regurgitated contaminated saliva
during feeding. The chigger bite causes a papule,
which develops into a vesicle, bulla, and then
quickly sloughs off, leaving behind an eschar that
looks like a cigarette burn and a shallow ulcer. The
eschar is where O. tsutsugamushi multiplies and
enters the bloodstream, causing fever, headache,
myalgia, and non-specific prodrome.

Even though chiggers bite the extremities, they
typically settle in the groin and axilla because these
are warmer, more concealed areas of the body. The
organisms infiltrate the reticuloendothelial cells
and vascular endothelium, resulting in endothelial
damage and a vasculitic process that is thought
to be the underlying pathogenesis. Microvascular
leakage and the development of microthrombi in
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the heart, lungs, and central nervous system are
caused by vasculitis. The majority of the clinical
characteristics and consequences of scrub typhus
are explained by this, in addition to the cytokine
storm and elevated concentrations of interferon
alpha, interleukin (IL)-8, and IL-15.

The disease is typically transmitted to people by an
infectious arthropod vector’s bite or excrement. The
four life stages of the mite are the egg, nymph, larva,
and adult. Human infection is only possible with the
second type. Bacteria infiltrate vascular endothelial
cells, resulting in microvascular ulcerations and
diffuse wvasculitis. These conditions trigger the
activation of T, macrophage, and cytokine responses,
which in turn cause significant vascular bleeding and
end-organ damage in organs such as the kidneys, heart,
and lungs. Numerous inflammatory processes are
brought on by activated cells, and both endothelium
and non-endothelial cells produce cytokines that can
cause tissue death in the sick person as well as be
beneficial (e.g., antibacterial). Serious issues such
infectious liver disorders, renal failure, meningitis,
encephalitis, and respiratory distress can be brought
on by this kind of immune reaction.

DIAGNOSIS!' 1

Early detection of an acute scrub typhus infection
is critical for proper patient management because it
guides the choice of the best course of treatment and
prevents problems before they arise. Rapid, sensitive,
and reasonably priced diagnostic techniques are
typically unavailable in scrub typhus-endemic
areas, forcing doctors to start empirical treatment
based only on suspicion. This frequently results in
incorrect diagnoses and poor patient care.

The primary way for diagnosing scrub typhus is
by serological techniques. When an initial scrub
typhus infection occurs, a notable immunoglobulin
(Ig)M antibody titer develops at the finish of the
first week, whereas significant levels of IgG
antibodies often take two weeks to manifest.

Indirect Immunoperoxidase (IIP)

After changing the indirect immunofluorescent
antibody (IFA) procedures, this test was implemented
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to address the aforementioned flaw. Results with 1P
techniques are comparable to those obtained using
IFA. But like with IFA, the different strains affect this
test’s sensitivity. Technical know-how is still required
even though a fluorescence microscope is not used.

Enzyme-linked Immunosorbent Assays
(ELISA)

Weil-Felix testing is currently preferred to obtain
a serological detection in patients with acute scrub
typhus infection because it possesses a limited
sensitivity and resources for performing IFA are
not regularly available in common laboratories.
It combines a recombinant p56-kDa type-specific
antigen of an O. tsutsugamushi strain with IgM
antibodies produced toward each strain of Karp,
Kato, Gilliam, and TA716 to identify acute
infections. An effective test to detect a recent O.
tsutsugamushi infection is I[gM ELISA.

Polymerase Chain Reaction (PCR) Techniques

They have a significant benefit in that they can
identify the infection sooner since they can identify
the illness before antibodies are detectable by
serological tests. Antibiotics may have an impact
on the organism’s direct detection, which raises
problems. PCR may identify extremely small
amounts of copies with excellent sensitivity and
specificity, but its expensive cost prohibits regular
diagnosis in endemic areas.

The IFA

This examination is regarded as the most reliable
method for scrub typhus diagnosis. This approach
has a number of drawbacks since it necessitates
repeat testing to show the distinction between
a fourfold increase in antibody titers during the
acute phase of serum samples and their following
convalescent phase. As a result, it is a diagnosis
made after the fact and has minimal bearing on how
an acute infection is first treated. A single strong
antibody titer cannot be regarded as diagnostic
if previous research on baseline seroprevalence
levels in the local population has not been done.
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THE INDIAN SITUATION OF SCRUB
TYPHUS

With a million cases a year, scrub typhus has
resurfaced as among the most prevalent and
potentially fatal rickettsial illnesses. In India, it is a
public health issue that is mostly disregarded.
Acute undifferentiated fever (AUF) has become
a prevalent ailment that commonly results in
hospitalization of patients, especially during the
rainy and post-monsoon seasons between June
and September. Dengue is the most prevalent
manifestation of AUF illness (AUFI) in India, with
enteric fever, malaria, and scrub typhus following
closely after. Nearly every region in India has a
high prevalence of AUFI. Research was carried
out in India to determine the clinical spectrum and
etiological agents of severe undifferentiated febrile
fever.

It is imperative to comprehend the distinctions
between an AUFI and pyrexia of unknown origin
that was originally defined as an illness with
several episodes of fever over 38.3°C that did not
result in an official diagnosis shortly after 1 week
of medical observation. Following Griffin, more
research uses different classifications without
mentioning any clear local indications of feverish
sickness or distinct indicators of inflammation.!"”!

METHODOLOGY

A report or information of scrub typhus obtained
by the Indian Council of Medical Research-
National Centre for Disease Informatics and

‘ Total states of studied: 36 ’

\

Scrub typhus cases
reported states: 32

/\

States with no scrub typhus
cases in 2022: 4

States with no scrub
typhus cases: 4

Scrub typhus cases reported
states in 2023: 32

Figure 4: Scrub typhus reported rate
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Research (ICMR-NCDIR) under the Right to
Information Act, 2005-reg in the year of 2022
and 2023 of all states in India. The Ministry
of Health, the Government of India, and other
Central or state governments collaborate closely
with the ICMR-NCDIR to provide baseline data
on non-communicable diseases for monitoring
and evaluating programs and activities using

Table 1: States/UT-wise scrub typhus confirmed cases
based on L form 2022 to 20233 from IHIP portal

S.No States/UTs 2022 2023
1 Andaman and Nicobar Islands 0 0
2 Andhra Pradesh 597 980
3 Arunachal Pradesh 503 448
4 Assam 1023 1269
5 Bihar 45 86
6 Chandigarh 572 1052
7 Chhattisgarh 0 50
8 Delhi 100 274
9 Goa 0 0
10 Gujarat 0 8
11 Haryana 7 29
12 Himachal Pradesh 871 1832
13 Jammu and Kashmir 14 22
14 Jharkhand 0 20
15 Karnataka 729 1185
16 Kerala 14 793
17 Ladakh 0 0
18 Lakshadweep 0 7
19 Madhya Pradesh 142 914
20 Maharashtra 303 456
21 Manipur 216 204
22 Meghalaya 2873 6174
23 Mizoram 5771 12385
24 Nagaland 3904 5627
25 Odisha 984 3576
26 Puducherry 998 984
27 Punjab 69 103
28 Rajasthan 1524 2647
29 Sikkim 628 996
30 Tamil Nadu 5091 6161
31 Telangana 4 1
32 The Dadra and Nagar Haveli 0 0
and Daman and Diu
33 Tripura 324 588
34 Uttarakhand 226 353
35 Uttar Pradesh 680 245
36 West Bengal 4143 4693
Total 32355 54162
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Figure 5: Pi chart representing scrub typhus cases in 2023

technology-based solutions. Retaining health data
is the main benefit of supporting legal obligations
in medicolegal cases. Furthermore, it permits data
analytics and the evaluation of improved health
outcomes in addition to making data recovery
simple and the documentation process more
efficient.

The field team entered the field using handheld
devices that were loaded with the data collection
software. The ability to save data backups on SD
cards within the handheld was also available.
The handheld devices’ data were uploaded to
and synchronized with the ICMR-NCDIR central
server.

RESULTS

To determine the total number of cases of scrub
typhus in all states of India, this systematic study
will combine data collected from the ICMR-
NCDIR under the Right to Information Act, 2005-
reg in the year of 2022 and 2023 of all states in
India [Figure 4].

Table 1 and Figure 5 illustrate that the total
number of cases of scrub typhus in 2022 was
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32355 and total number of cases of scrub typhus
in 2023 was 54162. According to the report from
ICMR-NCDIR under the Right to Information
Act, 2005-reg in the year of 2022 and 2023 of
all states in India, total 36 states were studied in
which 4 states were not reported of scrub typhus
cases and 32 states were reported confirm cases of
scrub typhus. Among all 32 states, 4 states were
not reported of scrub typhus cases in 2022 and
all 32 states were reported confirm cases of scrub
typhus in 2023.

According to this study, scrub typhus is highly
prevalent in India and affects many organs in
most individuals who test positive. Complications
and fatality risk are raised by this. The public
health concern associated with this disease can be
mitigated in the future by raising knowledge of it,
expanding access to testing, and starting the right
treatment program early.

CONCLUSION

Scrub typhus grows more quickly throughout the
nation as a result of resistance built up against
various strains. The majority of infectious outbreaks
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occur in Darjeeling, Meghalaya, and a few regions
of Tamil Nadu. During the monsoon season, patients
who appear with fever demand a higher level of
suspicion. This study highlights that the total number
of cases of scrub typhus in 2022 was 32355 and total
number of cases of scrub typhus in 2023 was 54162.
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