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Scrub Typhus: A Mini Review of the
Diagnostic Challenges
Abstract
Scrub typhus is a zoonotic disease caused by Orientia tsutsugamushi and is transmitted
to humans by a vector of the Trombiculidae family. An estimated one million new
infections of typhus scrub occur every year, and more than one billion people around
the world are at risk. The disease most commonly distributed in the Asia Pacific
regions including Malaysia. Scrub typhus has been a neglected infectious disease
for a long time hence many aspects of the disease including the diagnosis are still
uncertain. It affects people of every age, including children. Humans are accidental
hosts of the zoonotic disease. Patients with scrub typhus often develop non-specific
symptoms that may mimic other zoonotic diseases. The clinical similarities between
scrub typhus and other zoonotic diseases, the absence of pathognomonic eschars in
some patients and the absence of diagnostic tests in some health care facilities pose
a major challenge for the clinician. Effective and appropriate care should be initiated
in a timely manner, as delay in treatment of scrub typhus can result in serious multiorgan failure with a case-fatality rate of up to 70%.
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Introduction
Scrub typhus is an acute febrile illness caused by Orientia
Tsutsugamushi commonly occur in zoonosis endemic in the Asia
Pacific region. It is also called as tsutsugamushi disease or rural
typhus [1]. The disease is transmitted by the bites of infected
Leptotrombidium mites also known as chiggers [2]. Although the
majority of scrub typhus is known to be more common in rural
areas, there are reported cases of acute infection and serological
evidence of infection in metropolitan cities [3]. Patients
commonly had flu-like symptoms such as fever, headache,
abdominal pain, and myalgia lasting approximately one week.
Scrub typhus is an important differential diagnosis in patients
with acute febrile illness in South East Asia. The lack of diagnostic
test for scrub typhus particularly in rural hospital impose a
major challenge for clinicians. Clinicians must have a high index
suspicion of scrub typhus, especially for patients who live or
travel to the endemic region. Failure to diagnose scrub typhus
results in delayed treatment and the patient will end up with
serious complications such as multiorgan failure, disseminated
intravascular coagulopathy and even death. Early diagnosis and
appropriate management of scrub typhus is crucial.
In a paper entitled 'A Case of Successful Treatment of Septic Shock
Secondary to Scrub Typhus,' we described the case of a young
man in a district hospital with unexplained fever and septic shock
who was successfully treated with scrub typhus on the basis of
clinical history, recreation exposure and presence of eschar.

Scrub typhus is commonly distributed in the Tsutsugamushi
triangle. This includes a very large area bounded by Japan in
the east, through China, the Philippines, tropical Australia in
the south and west through India and Pakistan [4]. The scrub
typhus vector is present in most countries of the South East Asia
region and is endemic in certain geographical regions of those
countries [4]. The incubation period for scrub typhus is between
six and twenty-one days [5]. Human infection is initiated by bite
of infected larval, also known as chigger. Endothelial cells are
one of the primary cellular targets for Orientia tsutsugamushi
during systemic infection [4]. The multiplication of the organism
at the site of inoculation results in vascular injury involving
organs such as the kidney, liver, brain, skin, meninges and lungs.
Patients develop rickettsemia within a few days and vascular
injury in organs results in diffuse intravascular coagulation (DIC)
with platelet consumption, vascular leakage, pulmonary edema,
shock, hepatic dysfunction and meningoencephalitis.
The most common clinical features of scrub typhus are fever with
chills, headache, back pain, myalgia, profuse sweating, vomiting,
and enlarged lymph nodes [5]. These symptoms may mimic other
zoonotic diseases such as dengue fever, leptospirosis, malaria,
salmonella typhi and other rickettsial disease. The severity of
infection can range from mild symptoms and signs to multiorgan
failure [6]. Clinical similarities between scrub typhus and other
zoonotic diseases result in a major challenge for clinicians to
diagnose scrub typhus. It is crucial for clinicians to be able to
diagnose typhus scrub on the basis of clinical judgment, as delays
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in therapy are associated with a higher risk of complications [7].
Eschar is a valuable clue to the diagnosis of scrub typhus, although
the overall prevalence of eschar varies in between 20%-87% [8]. It
begins as a papule at the site of chigger feeding and then ulcerates
and form a black crust like a necrotic lesion (Figure 1 and Figure
2). The border of an eschar may be erythematous. The size of
the eschar range is between 5 mm-20 mm and is commonly seen
in the covered areas of the body such as axilla, groin, inguinal,
chest, lower back including buttocks [9]. Retrospective analysis
showed that there was a significant difference in the distribution
of eschars between males and females with some unusual sites
of the eschar including the cheek, ear lobe and dorsum of the
feet [10]. Eschar resolves in 3-4 weeks but may occasionally
cause scarring or hyperpigmentation [11]. Most patients did not
notice the lesion as the vector bite is painless, although it may
sometimes be pruritic. Therefore, given the location of the eschar
in the covered area and the nature of the bite that is painless, it
is often missed during routine physical examination. A thorough
examination is needed to improve the detection of eschar, leading
to an improvement in the diagnosis of scrub typhus in the clinical
setting. An eschar may not be observed in each confirmed case,
therefore the history of travel to or reside in an endemic area is
also an important indication of favouring the diagnosis of scrub
typhus [2].
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the presence of O, tsutsugamushi infections, including serology,
biopsy, culture and polymerase chain reactions. The lack of these
diagnostic tests in district hospitals, however, has raised another
challenge for clinicians. There are few serological tests currently
available for use. Clinician must be aware of the limitations of
these tests. Weil Felix OX-K agglutination is the oldest test that
is easy to perform and inexpensive, but lacks specificity and
sensitivity. It is therefore no longer recommended for use [12].
The current reference standard test is the indirect fluorescent
antibody test and the indirect immunoperoxidase test [13]. The
indirect fluorescent antibody test is more sensitive and results
can be achieved within a few hours, but the test is expensive and
requires training [14]. Indirect fluorescent antibody test uses
anti-human fluorescent antibody to detect specific antibodies
to scrub typhus antigen from the patient serum while indirect
immunoperoxidase test uses peroxidase instead of fluorescein
in the same manner. The serologic diagnosis of acute infection
among patients living in endemic area must be differentiated
from background immunity against scrub typhus. Therefore, the
definitive diagnosis of acute scrub typhus infection with an indirect
fluorescent antibody assay is based on at least fourfold increase
in titer in paired samples taken at least 14 days apart [14]. Other
serological tests that have also been developed for the diagnosis
of scrub typhus include the enzyme-linked immunosorbent assay
and the passive hemagglutination assay. Another diagnostic test
for scrub typhus is an eschar biopsy that may show histological
changes such as focal areas of cutaneous necrosis surrounded by
an area of intense vasculitis, with perivascular lymphocyte and
macrophage collections. Other diagnostic tests include culture
of the organism and polymerase chain reaction, but are only
available in specialized centers that have access to the laboratory
facilities [15].

Conclusion
Figure 1: Image showed the presence of eschar in the forearm.

Figure 2: Image showed the presence of eschar in the axillary.

At present, no laboratory test is diagnostically reliable in the
early phase of typhus scrub. The disease is diagnosed at an early
presentation on the basis of clinical signs and symptoms, laboratory
features and epidemiological evidence. Patients with scrub typhus
may develop thrombocytopenia, elevated liver enzymes, bilirubin
and creatinine. Most patients have normal white cell counts
but leukopenia or leukocytosis is not uncommon. Laboratory
findings are relatively non-specific. There are four ways to detect
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Scrub typhus is a neglected zoonotic disease that causes lifethreatening illness. It is an important cause of acute febrile disease
in the Asia-Pacific region. The non-specific clinical characteristics
and absence of eschar present a major challenge for the clinician.
The lack of a diagnostic test in the early phases of scrub typhus
has raised concerns about misdiagnosis of scrub typhus. The
main management challenge is to deliver specific therapy in
a timely and effective manner, as delays in treatment result in
major complications. Clinicians must be able to recognize typhus
scrub on the basis of symptoms, clinical signs, laboratory features
with epidemiological clues. Rapid and accurate diagnosis of
scrub typhus is needed especially in endemic settings to prevent
complications and death.
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