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Prevalence Rate and Distribution of Eschar in Patients with Scrub Typhus
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Eschar is used to establish the clinical diagnosis of scrub typhus. To identify the prevalence of eschar and

its location in scrub typhus, we reviewed globally published peer-reviewed articles. We conducted a systematic literature
review, using publications extracted from PubMed from January 1943 to August 31, 2019 with the keywords “scrub
typhus” or “tsutsugamushi.” We collected articles associated with eschar prevalence and distribution in scrub typhus
infection and reported on the body locations of eschar. A total of 458 articles containing information on the prevalence,
geographical distribution, and body distribution of eschar were used for this review. The overall prevalence rate of eschar
was 58.0% with the greatest prevalence in East Asia (78.7%) followed by Oceania (52.2%), Southeast Asia (41.4%), and
then the lowest in South Asia (32.8%). The frequency of eschar distribution was highest in the inguinal area (28.5%), fol-
lowed by the anterior area (28.0%), and the lower extremities (22.0%). The upper extremities (8.9%), back (6.6%), and
head and neck (6.1%) regions had relatively low frequencies of distribution. We identified the prevalence of eschar dif-
fered by geographic locations and anatomical sites on the patient of scrub typhus.

INTRODUCTION

Scrub typhus is a potentially fatal mite-born infectious dis-
ease that is endemic mostly to the Tsutsugamushi Triangle.
More than 1 million new cases are diagnosed every year,
and more than 1 billion people are estimated to be at risk to
acquire the scrub typhus infection globally.2™

An eschar, a pathognomonic sign of scrub typhus, is a
painless black crust at the site of the chigger bite.5® It is a
useful diagnostic clue in patients with acute febrile iliness in
endemic areas for scrub typhus.® However, its presence in
patients varies widely.* %" The exact reasons for this varia-
tion have not yet been identified, and comparisons between
international eschar prevalence rates have not been made.

Chigger mite travels an average of 11 inches in 5 minutes,
and these mites can crawl rapidly anywhere on the human
body.'® However, chiggers seem to have a predilection for
the region of pressure between clothing and skin such as
the beltline, underpants, brazier lines, ankles, and beneath
leggings.’®2° Thus, it appears that the site of the mite
attachment is dependent on two factors: the availability of a
foreign object on which the mites crawl seeking a suitable
place and an area of pressure wherein they attach.'®2° It is
crucial to comprehensively identify the geographical distri-
bution where eschar frequently occurs for the diagnosis of
scrub typhus.®®2! Although several articles describing the
body distribution of eschar have been published,?°%21-26
only a limited number of patients were included. Therefore, it
is difficult to draw generalizations about the body distribution
of eschar. In this study, we investigated the geographical
distribution and body distribution of eschar prevalence rate
through a systematic review of globally published data.
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METHODS

Using the search term “scrub typhus” or “tsutsugamushi,”
we searched articles published in PubMed from January 1,
1943 to August 31, 2019 and collected articles associated
with eschar prevalence or distribution of scrub typhus infec-
tion. The search strategy is shown in Figure 1. All abstracts
and full texts were reviewed independently by three
authors. For the inclusion and exclusion criteria, we
included studies in which scrub typhus was diagnosed based
on clinical symptoms and laboratory results (serology), for
example, indirect immunofluorescence assay, ELISA, indirect
immunoperoxidase assay, polymerase chain reaction, culture,
and Weil-Felix test. We excluded the article that includes the
number of patients with scrub typhus less than 10. Further-
more, we excluded articles if they did not report on the preva-
lence rate or distribution of eschar or the full text of the article
was not available, or were editorials, reviews, or commentaries
without primary data or peer review. In addition, articles with
no definite diagnostic criteria or could not classify eschar
according to our criteria were excluded. Most of the publica-
tions were written in English, but some Japanese and
Chinese-language publications were also included. For
non-English articles, extraction was done together with
native speakers, to ensure all data was extracted as accu-
rately as possible.

We categorized the locations as East Asia, Southeast Asia,
South Asia, and Oceania. We divided the nations according to
the United Nations Statistics Division classification based on
geographical region and composition.?” In that classification,
East Asia includes China, Japan, Korea, and Taiwan. South-
east Asia includes Laos, Malaysia, Myanmar, Philippines, Thai-
land, and Vietnam. South Asia includes Bhutan, India, Nepal,
and Sri Lanka. Oceania includes Australia, New Guinea, and
Micronesia, which are islands on the South Pacific Ocean. We
defined the country as “Undefined” if a location of a specific
country was not indicated, such as “Africa” or “Vietham and
Cambodia.”

We divided the human body into six parts: head/neck
(H/N), anterior, back, upper extremities, lower extremities,
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Ficure 1. Flow diagram for literature search and study selection for scrub typhus.

and inguinal area. H/N included the head, face, and neck up
the clavicle. The anterior region included the anterior part of
the upper body: axilla and flank. The back region included
the posterior part of the upper body: waist and lumbar
regions. When the location of eschar was mentioned as
“trunk” without any distinction whether it was anterior or
posterior, the location was excluded. The upper extremi-
ties included the shoulders. Lower extremities included the
area below the pelvis. Inguinal areas were defined as areas
below the umbilicus to areas above the pelvis.

RESULTS

We selected articles containing any information about
eschar in patients with scrub typhus. A total of 2,059 articles
were screened, and the full texts of relevant articles were
reviewed. We excluded 1,470 articles: 1,140 had no related
information about eschar, 6 were duplicates, another 6 had
no full text available while 318 articles were not scrub
typhus related (Figure 1). Out of the 589 remaining articles,

101 were further excluded; 97 articles contained informa-
tion on neither the prevalence rate nor the distribution of
eschar, and 4 articles were not in English and could not be
verified. We then divided the remaining articles into two
subgroups: 1) articles including information about the dis-
tribution of eschar, and 2) articles including information
about the prevalence rate of eschar. Finally, after further
eligibility screening, 230 articles were included in group 1,
while 228 articles were included in group 2.

The presence of eschar was reported in 19,535 out of 33,664
patients. The overall prevalence rate of eschar was 58.0%
(Table 1). The greatest prevalence was in East Asia, which was
78.7%, followed by Oceania 52.2%, Southeast Asia 41.4%,
and then the lowest in South Asia 32.8% (Table 1).

In East Asia, we identified South Korea had the highest
number of scrub typhus patients, whereas Japan had the
highest prevalence of eschar (87.8%). In Southeast Asia,
Vietnam had the highest (68.2%) and Malaysia had the low-
est prevalence (18.2%). In South Asia, Sri Lanka had the
highest (62.9%) and Nepal had the lowest prevalence
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TaBLE 1
Eschar prevalence rates in the countries classified according to
region
Patients with  Patients with scrub
Region Country eschar (n) typhus (n) Rate (%)
East Asia China 1,799 2,086 86.2
Japan 590 672 87.8
Korea 9,997 12,831 77.9
Taiwan 1,051 1,495 70.3
Sub total 13,437 17,084 78.7
Southeast Asia Laos 111 340 32.6
Malaysia 38 209 18.2
Myanmar 95 159 59.7
Philippine 120 276 43.5
Thailand 981 2,621 37.4
Vietnam 379 556 68.2
Sub total 1,724 4,161 41.4
South Asia Bhutan 6 12 50.0
India 3,362 10,098 33.3
Nepal 33 502 6.6
Sri Lanka 178 283 62.9
Sub total 3,579 10,895 32.8
Oceania Australia 65 128 50.8
New Guinea 730 1,381 52.9
Micronesia 0 15 0.0
Sub total 795 1,524 52.2
Overall 19,535 33,664 58.0

(6.6%). The eschar prevalence rate among countries was
similar in Oceania outside of Micronesia (50.8-52.9%).

We identified the frequency of eschar distribution was the
highest in the inguinal area (28.5%) and the anterior area
(28.0%), followed by that in the lower extremities (22.0%)
(Table 2). The upper extremities (8.9%), back (6.6%), and H/N
(6.1%) regions had relatively low frequencies of distribution.

By the different regions, we identified the eschar distribu-
tion was higher in the lower extremities in Oceania (47.4%)
but lower (7.4%) in South Asia than in other regions (Table 2).
There was no noticeable difference between the regional
eschar distribution and total eschar distribution.
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DISCUSSION

In this study, the overall eschar prevalence rate was
58.0%. There were distinct differences by region, of which
the highest was in East Asia (78.7%), whereas the lowest
was in South Asia (32.8%). The eschar location was the
highest in the inguinal area (28.5%) and anterior (28.0%),
and the lowest in the H/N (6.1%).

The primary eschar is the initial site of rickettsial invasion
and bites by an infected mite.*®"° Identification of the
eschar helps diagnose scrub typhus.®” However, the eschar
lesions often do not present an itching sensation and pain.
Therefore, identification of the lesion becomes difficult. In
addition, an eschar is similar to a scab formed after trauma,
and its size may be small, which also hinders the detection
of eschar in many cases.® In addition, the prevalence of
eschar varies from country to country, which means the
effectiveness of using eschar to diagnose scrub typhus also
varies from country to country.

In this study, we identified the differences in eschar preva-
lence across different regions and countries. Skin color in
different regions may affect the different identification rates
of the eschar, and immunity levels in different areas of the
patients could also attribute to the prevalence. Furthermore,
the different genotypes of Orientia tsutsugamushi which
includes Gilliam, Karp, and Kato,2® and different types of
mites acting as vectors for O. tsutsugamushi may affect our
findings.*1271726:29 We identified a high prevalence rate of
eschar in the far eastern countries such as South Korea,
Japan, and China, and a low prevalence in South Asian
countries such as India and Nepal.'®~1726:39-32 Thjs finding
suggests that in the countries where there is a high preva-
lence of eschar, identification of eschar lesions may be
important for the diagnosis of scrub typhus. However, in
countries with a low prevalence of eschar, absence of eschar
cannot be used to exclude the diagnosis of scrub typhus.
We identified the anterior chest walls including the axillar

TaBLE 2
Eschar distribution rate on patient diagnosed with scrub typhus across the different countries

Region Country H&N Upper Ext. Lower Ext. Anterior Back Inguinal area Total
East Asia China 22 (4.4) 30 (6.0) 26 (5.2) 145 (29.0) 13 (2.6) 264 (52.8) 500 (7.9)
Hong Kong 1 (2.6) 5 (12.8) 10 (25.6) 7(17.9) 2 (5.1) 14 (35.9) 39 (0.6)
Japan 37 (6.9) 99 (18.4) 128 (23.8) 147 (27.3) 41 (7.6) 86 (16.0) 538 (8.5)
Korea 193 (6.1) 299 (9.5) (21.5) 855 (27.2) 265 (8.4) 857 (27.2) 3,145 (49.6)
Taiwan 24 (12.8) 24 (12.8) 1(5.9) 69 (36.7) 19 (10.1) 41 (21.8) 188 (3.0)
Sub total 277 (6.3) 457 (10.4) 851 (19.3) 1,223 (27.7) 340 (7.7) 1,262 (28.6) 4,410 (69.5)
Southeast Asia  Burma 1(7.1) 1(7.1) 0 (0.0) 5 (35.7) 1 (7.1) 6 (42.9) 14 (0.2)
Laos 1(7.7) 2 (15.4) 0 (0.0) 6 (46.2) 2 (15.4) 2 (15.4) 13 (0.2)
Malaysia 2(10.5) 3 (15.8) 1 (5.3) 9 (47.4) 0 (0.0) 4(21.1) 19 (0.3)
Singapore 0 (0.0) 0 (0.0) 1 (50.0) 0 (0.0) 0 (0.0) 1 (50.0) 2 (0.03)
Thailand 6 (6.9) 7 (8.0) 11 (12.6) 25 (28.7) 9 (10.3) 29 (33.3) 87 (1.4)
Vietnam 1(2.6) 0 (0.0) 21 (55.3) 12 (31.6) 0 (0.0) 4 (10.5) 38 (0.6)
Sub total 11 (6.4) 13 (7.5) 34 (19.7) 57 (32.9) 12 (6.9) 46 (26.6) 173 (2.7)
South Asia India 71 (9.2) 37 (4.8) 58 (7.5) 326 (42.2) 38 (4.9) 242 (31.3) 772 (12.2)
Nepal 0 (0.0) 1 (50.0) 0 (0.0) 0 (0.0) 1 (50.0) 0 (0.0) 2 (0.03)
Sri Lanka 1(16.7) 0 (0.0) 0 (0.0) 4 (66.7) 0 (0.0) 1 (16.7) 6 (0.1)
Sub total 72 (9.2) 38 (4.9) 58 (7.4) 330 (42.3) 39 (5.0) 243 (31.2) 780 (12.3)
Oceania Australia 3 (5.0) 3 (5.0) 9 (15.0) 21 (35.0) 1(1.7) 23 (38.3) 60 (0.9)
New Guinea 19 (2.2) 49 (5.8) 0 (49.6) 119 (14.1) 26 (3.1) 213 (25.2) 846 (13.3)
Sub total 22 (2.4) 52 (5.7) 429 (47.4) 140 (15.5) 27 (3.0) 236 (26.0) 906 (14.3)
The other Undefined 3 (4.0) 2(2.7) 23 (30.7) 24 (32.0) 3 (4.0) 20 (26.7) 75 (1.2)
Overall 385 (6.1) 562 (8.9) 1,395 (22.0) 1,774 (28.0) 421 (6.6) 1,807 (28.5) 6,344

H &N = head and neck; Ext = extremity. Undefined means that cannot be specified as one country, like “Africa” or “Vietnam and Cambodia.”
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and inguinal areas were the most commonly reported areas
for eschar (28.0% and 28.5%, respectively), followed by
lower extremities (22.0%). This is similar to the findings of
some previous studies.?2%-2°

Having the knowledge of the eschar distribution is useful
to clinicians for the early identification and treatment of
patients with scrub typhus. However, there is a lack of study
to systematically assess the prevalence rate and distribution
of eschar in patients with scrub typhus.

LIMITATIONS

This study has several limitations. First, publication bias
could affect the prevalence rate of eschar. For example, the
Republic of Palau is an endemic country for scrub typhus,
Micronesia.®® However, the published article related to our
subject of interest could not have been identified. Second,
articles included in our review varied by different demo-
graphics of the patients such as age, sex and comorbidities,
and genotype of the pathogen which were not possible to be
included in the analysis. Further study is warranted to iden-
tify the different prevalence of eschar and body distribution
by age, gender and comorbidities as well as the genotype.
Third, the method of diagnosis reported in the reviewed
articles varied by country and region.

CONCLUSION

In conclusion, the overall eschar prevalence was 58.0%, the
highest in East Asia (78.7%) and the lowest in South Asia
(32.8%). The anterior chest walls including axillar and inguinal
areas were the most common areas of eschar occurrence,
whereas the H/N and back areas were the least affected. For
early diagnosis of scrub typhus, clinicians should investigate
the commonly reported eschar location areas with respect to
the region of the patient.
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