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Background: Scrub typhus is prevalent in many districts of South Bengal throughout
the year where an average temperature of 20-35°C, which contributes to the spread
of Leptotrombidium deliense. However, its diagnosis remains complicated by the lack
of readily available and validated assays, the non-specificity of clinical symptoms on
admission, and even non-availability of the pathognomonic eschar in most of the cases.
Aims and Objectives: This study was carried out to evaluate the rapid immunochromatographic
test (RICT) for early detection of scrub typhus for using it as an early diagnostic tool at the
field level. Materials and Methods: This cross-sectional study in which 181 serum samples
from clinically suspected cases (after excluding dengue, malaria, Japanese encephalitis, and copyright (c) 2023 Asian Journal of
typhoid fever) collected over 13 months were processed for the detection of immunoglobulin Medical Sciences

M (IgM) antibodies for scrub typhus by enzyme-linked immunosorbent assay (ELISA) and rapid

test. Results: Considering IgM ELISA for scrub typhus as the gold standard, the sensitivity, @ @
specificity, positive predictive value, and negative predictive value for RICT were found to ‘@ |

be 100%, 86.87%, 50%, and 100%, respectively. Conclusion: RICT is a simple, rapid, and

reliable assay for diagnosis of scrub typhus, capable of providing accurate results quickly
and is highly suitable for field deployment in remote areas with limited medical support.
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INTRODUCTION

Scrub typhus is an arthropod-borne zoonosis caused by
Orientia tsutsugamushi also known as tsutsugamushi disease,’!
mite-borne typhus,” chigger-borne rickettsiosis,” tropical
typhus, Japanese “flood fever” (described by Baelz and
Kawakami in 1878).* The recentisolation of a novel species
Orientia chuto, with “chuto” being Japanese for “middle
east,” with the prototype strain of this species being strain
Dubai, is a proof that the spread of scrub typhus is beyond
the tsutsugamushi triangle.> Leptotrombidium deliense larvae
(chiggers) are the main vector of scrub typhus in bengal®
and also in India.” Chiggers are minute and unlike ticks, are
not normally noticed.® Larvae (chiggers) require habitats to
have small mammals so that they will have hosts on which

to feed. Rodents such as species of Rattus rattus,” Apodenus,
and Microtus and insectivores such as shrews (Suncus species)’
and tree shrews (Tupaia species) are important larval hosts.”
Study conducted by ICMR-Vector Control Research
Centre, Puducherry, India, shows that a high proportion
of chiggers present in shrew, Suncus murinus (79.1%),
and R. rattns (47.6%).” It seems that domestic rats play
little or no part in the ecology of scrub typhus.” Humans
are accidental hosts."” Although scrub typhus affects
mainly rural populations, presently, it is also occurring
increasingly in urban settings, especially in fast-growing
metropolitan areas.! This resurgence may be attributed
to changes in human behavior unplanned urbanization,
and deforestation, leading to the displacement of vectors
as well as rodents from one place to another. At present,
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scrub typhus occurs throughout the year where an average
temperature is between 20°C and 35°C, which is helpful to
spread of vectors." Now in India, it is present in the whole
of the Shivalik ranges from Kashmir to Assam, Hastern
and Western Ghats, and the Vindhyachal and Satpura
ranges in the central part of India. There were reports
of scrub typhus outbreaks in Himachal Pradesh, Sikkim,
and Datjeeling.” For the last few years outbreaks of scrub
typhus have also been reported from Andhra Pradesh,"
Sub-Himalayan belt, from Jammu to Nagaland, Haryana,"
Rajasthan,'*"” Pondichheri,'* Chennai,'” etc. Southern
districts of West Bengal (Kolkata, south 24 Parganas) also
reported cases of scrub typhus.'"'®!? The vast variability
and non-specific presentation of this infection have often
made it difficult to diagnose clinically.””** The presence of
the pathognomonic eschar is an important diagnostic clue
for scrub typhus, but this sign is not always clearly visible
in the Indian population, eschar and rash are seen only in
<10% of cases."” Untreated patients have case fatality rates
as high as 30—45% with multiple organ dysfunctions if not
promptly diagnosed and appropriately treated. Prompt
antibiotic therapy shortens the course of the disease,
lowers the risk of complications, and in turn reduces
motbidity and mortality due to rickettsial diseases.* In
spite of the availability of low-cost and effective antibiotic
treatment, there is a distinct need for physicians and
healthcare workers at all levels to identify the cases and to
confirm it by necessary laboratory investigations.” Indirect
immunefluorescence is considered the gold standard, but
itis not used in India as it is costly and also not available.”*
Laboratory diagnosis of scrub typhus infection is done
by detection of antibodies to O. #sutsuganmmushi, by either
immuno chromatographic test or immunoglobulin M (IgM)
enzyme-linked immunosorbent assay (ELISA) which are
presently available in our country. This study was carried
out to evaluate the rapid immunochromatographic test
(RICT) for the detection of scrub typhus for using it as
an eatly diagnostic tool in the field level.

Aims and objectives

The present study was conducted to evaluate the Rapid
Immunochromatographic Test (RICT) for detection of
scrub typhus befitting as an eatly diagnostic tool in field
level.

MATERIALS AND METHODS

This institution-based cross-sectional study was conducted
for a period from April 2019 to April 2020. Clinically
suspected pyrexia of unknown origin cases (negative
for malaria [rapid diagnostic test (RDT)/blood smeats],
Japanese encephalitis and dengue ELISA, enteric fever
[blood culture/typhoid/Widal test]) who attended and/or
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were admitted, respectively, in the out-patient department
and/or inpatient departments of department of general
medicine and pediatric medicine of Bankura Sammilani
Medical College and Hospital, were included as study
subjects. Immune-compromised patients like those
suffering from acquired immunodeficiency syndrome/
lymphomas/malignancy/bleeding disorders/diabetes,
fever of more than 4 weeks duration, and patients on
chemotherapy or long-term steroids were excluded using
exclusion criteria. IgM antibody was detected using InBios
Scrub Typhus Detect™ IgM ELISA Kit. Whereas SD
BIOLINE fsutsuganmshi (18FK10, 18FK11) was used as
rapid detection kit. The ethical clearance was obtained from
the Institutional Ethics Committee of Bankura Sammilani
Medical College. Ethical clearance number was BSMC/
Aca/172, dated 09.01.2019. Data collection was started
after obtaining permission from concerned authority of
Bankura Sammilani Medical College and Hospital. After
collection data were entered into MS Excel sheet and it
was checked twice to detect any erroneous entry. After
organizing and presenting the data in the forms of tables
and diagrams they were analyzed by applying the principles
of descriptive statistics. Statistical Package for the Social
Sciences version 20 was used to analyze the data. An
appropriate statistical test was done.

RESULTS

Among the 181 samples tested, 129 were from males and
52 from females. The age and sex distribution of patients
and their seropositivity is shown in Table 1. Of the
181 samples, only 21 samples were positive by ELISA, and
42 samples were positive by RICT. Hence, both are positive
in 21 samples. Sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV) of RICT
were 100%, 86.87%, 50% and 100% respectively (Table 2).

100% of the study subjects presented with fever before
sample collection. Eschar was found to be present in 2 male
patients (Figures 1 and 2).

Age Gender Number of
(in completed years) Male seropositive cases

Female
<10 5 1 6
21-30 5 4 9
31-40 3 4 7
41-50 1 5 6
51-60 1 6 7
261 0 7 7
Total 15 27 42
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RICT Scrub typhus

Positive Negative Total
Positive 21 21 42
Negative 0 139 139
Total 21 160 181

Sensitivity=[{21/(21+0)}x100] %=100%, Specificity=[{139/(139+21))}x100] %=86.87%,
Positive predictive value=[{21/(21+21))}x100] %=50%, Negative predictive
value=[{139/(139+0))}x100] %=100%, R ICT: Rapid immunochromatographic test

Figure 2: Eschar over the left chest

DISCUSSION

Scrub typhus can mimic other acute febrile illnesses
common in the tropics, especially when pathognomonic
eschars are absent. Therefore, laboratory tests become
mandatory for confirmation of the diagnosis. Weil-Felix
test was used in the past, but its results are archaic and
misleading® because the test is neither sensitive nor
specific in the serodiagnosis of rickettsial diseases and
hence has largely been replaced by other assays.” Indirect

128

immunofluorescence is not used in India as it is costly*!
along with non-availability of fluorescence microscopes
everywhere. The indirect immunoperoxidase (IIP) test
(a modification of the IFA) is currently not commercially
available.” The development of ELISAs using either
culture-derived O. #sutsugamunshi antigens or recombinant
proteins to detect Orzentia-specific antibodies has
contributed to improved diagnostic accuracy and enabled
higher throughput, over the often cumbersome IFAs and
IIP test.1 In India, serological testing using IgM ELISA
continues to be the mainstay in the laboratory diagnosis
of scrub typhus” but its availability is limited only in few
major private laboratories or in tertiary care hospitals such
as medical colleges. Again results of this test may not be
available on the same day as samples need to be pooled for
testing thus causing delayed diagnosis and treatment, which
at times may be fatal.** Hence, serological tests which are
easy to perform at the point of care demand time and soon
will be the mainstay of diagnosis. The procedure for RICT
takes <15 min to finish and is much simpler to perform
than the commercial dip-stick assay reported previously.
RICT is suitable for rural health setup® and doctors’ clinics
where advanced medical support is limited.”” The higher
sensitivity of RICT is suitable for the earlier diagnoses
of scrub typhus during the acute phase, which can avoid
delayed treatment and death due to multi-organ failure™
and can replace other diagnostic tests and is applicable
for generalized diagnosis of scrub typhus by the doctors
delivering service at a rural hospital or block primary health
center or primary health centers in India. The results of the
SD BIOLINE #sutsugamushi assay in our study were positive,
with all cases found to be positive in IgM ELISA assay.
In the present study, 21/181 show false positive result.
Moteover, the 100% sensitivity of the RICT result was
due to the detection of IgM, IgG, and IgA antibodies in
comparison to other RICT tests, which only detects either
IgM or IgG antibody against O. tsutsugamushi> Whereas,
a study conducted by Blacksell ¢z a/, shows that the scrub
typhus RICT, sensitivities ranged from 74% to 96% and
specificities ranged from 86% to 99%. Moreover, in that
study, scrub typhus RICT shows poor overall sensitivity
results.” The reason behind the poor sensitivity of the
RICT in the said study may be due to the detection of
only IgM antibody against O. #sutsugamushi. Whereas in a
cross-sectional seroprevalence study of scrub typhus at a
tertiary care hospital in Andhra Pradesh where 100 samples
were tested and 97% correlation between ELISA and rapid
method has been found.”

Two studies conducted in China stated that the specificity
of RDT was 100% for both IgM and IgG tests. Considering
IgM and IgG together, the sensitivity was 100%.32,33
Again, in a study conducted by Silpasakorn e al,” the
sensitivity and specificity of the ICT tests for the detection
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of IgM, IgG, and IgA antibodies against O. fsutsugannshi
were 66.7% and 98.4%, respectively.” Hence, to the best
of our knowledge, it can be concluded that scrub typhus
RICT, not only facilitates prompt and early detection
in resource-poor health-care settings but also may help
prevent and manage complications due to scrub typhus by
initiation of affordable early treatment with azithromycin
or doxycycline.

Limitations of the study

Antigen or nucleic acid-based detection which is useful
in diagnosing scrub typhus in the early course of illness
cannot be evaluated in this study due to their non-
availability. Hence, serotype or genotype of the etiologic
organisms was not detected and/or confirmed.

CONCLUSION

To exclude scrub typhus as a cause of fever of unknown
origin, RICT is a simple, rapid, and reliable assay for
diagnosis of scrub typhus, capable of providing accurate
results quickly, and is highly suitable for field deployment
in remote areas with limited medical support.
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