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Case Report: Tsutsugamushi Disease Caused by Shimokoshi-Type Orientia tsutsugamushi:
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Abstract. An 85-year-old female farmer was admitted to our hospital for fever, general fatigue, and skin rash.
Cephalosporin was not effective and minocycline was dramatically effective. An eschar was discovered on her inguinal
region after the defervescence. Laboratory examination of serum taken 12 days after onset of the illness showed elevated
titers of antibodies against the Shimokoshi strain of Orientia tsutsugamushi. The gene sequence analysis of specimen
from the patient’s eschar revealed high similarity to the Shimokoshi strain by nested polymerase chain reaction.
Therefore, this patient was diagnosed as a case of Shimokoshi-type tsutsugamushi disease, which has not previously
been reported in Western Japan. Recently, cases of this type have also been confirmed in northeastern Japan,
suggesting the need for further epidemiological studies.

INTRODUCTION

Tsutsugamushi disease is a rickettsiosis caused by Orientia
tsutsugamushi. The vector is the larval form of the trombiculid
mite and the infection occurs through bites of the infected
mite.1 Fever, skin rash, and eschar constitutes the known
triad of clinical symptoms of this infection. To our knowledge,
the present patient is the first case of Shimokoshi-type dis-
ease from Western Japan, where some well-known types
of O. tsutsugamushi have generally been found.

CASE REPORT

An 85-year-old female farmer was admitted to our hospi-
tal for fever and general fatigue on April 29, 2012. Physical
examination on admission showed a fever of 38.1°C (axil-
lary); blood pressure was 138/70 mm of Hg, heart rate was
80/min, and the patient’s consciousness was clear. Various
sizes of edematous skin erythema were seen mainly at the
trunk of the body (Figure 1A). Hepatosplenomegaly and
lymphadenopathy were not apparent. Clinical laboratory data
did not suggest any severe abnormality (white cell count
7.6 + 109/L, hemoglobin 13.5 g/dL, platelet count 20.6 + 109/L,
aspartate aminotransferase 37 IU/L, alanine aminotransferase
22 IU/L, lactate dehydrogenase 268 IU/L, C-reactive protein
2.97 mg/dL), and disseminated intravascular coagulation
markers were within normal ranges. Chest x-ray and abdomi-
nal computed tomography did not show any significant find-
ings of infectious focus. Ceftriaxone was administered on the
suspicion of urinary tract infection; however, the patient
failed to improve. In light of the patient’s worsening skin
rash and general fatigue, the antibiotic agent was changed to
intravenous minocycline (MINO). The case improved dra-
matically after administration of MINO, with fever decreasing
within 12 hours. After examining the whole body again under
the suspicion of tsutsugamushi disease, an eschar was dis-
covered at the left inguinal region (Figure 1B). The patient
was shown to have been bitten by mites while farming in

the fields close to her home, which is located among the rivers
and mountains of the Fukui prefecture (Figure 2A and B).
The patient was discharged from the hospital on Day 10
post-admission, the administration of MINO was changed
from intravenous to oral form. The immunoperoxidase and
immunofluorescence tests for antibodies against Gilliam,
Karp, Kato, Kawasaki, Kuroki, and Shimokoshi-type anti-
gens were performed. Of these antigens, the Shimokoshi
type is rarely used in routine tests for diagnosis of this dis-
ease, but was attempted here in response to a recent discus-
sion of the diversity of O. tsutsugamushi types. Specifically,
the tests were performed at the University of Fukui (Table 1A),
at the Ohara Research Laboratory (Table 1B), and at the
Miyazaki Prefectural Public Health Laboratory (Table 1C).
The serum drawn at 12 or 28 days after the onset of the
illness exhibited elevated titers of antibodies against the
Shimokoshi strain of O. tsutsugamushi. Polymerase chain
reaction (PCR) with nested primer pairs was done by Medico-
field study support (Fukui, Japan) according to the previously
reported method.2 The primers for Shimokoshi type, p34
(5¢-TCAAGCTTATTGCTAGTGCAATGTCTGC-3¢) and
pShi1 (5¢-CTGCCCTTGCCCCTGAACTA-3¢) were used for
the first PCR, and p10 (5¢-GATCAAGCTTCCTCAGCCTA
CTATAATGCC-3¢) and pShi4 (5¢-CTCAGAAATTTGAAC
GGA-3¢) were used for the second PCR. Gene sequence
analysis of the 436-bp product amplified from a sample
of the patient’s eschar revealed 100% and 99% similari-
ties to the corresponding sequences from the Shimokoshi
strain (accession nos.: AB536749 and M63381, respec-
tively) (Figure 3). Therefore, we diagnosed the patient with
Shimokoshi-type tsutsugamushi disease. To our knowledge,
this is the first report of this disease in Western Japan.

DISCUSSION

Definitive diagnosis of tsutsugamushi disease is often
difficult, given that the disease presents with common, non-
specific symptoms such as fever and skin rash3; in the case
presented here, diagnosis of tsutsugamushi disease was
complicated (by chance) by the presence of simple cystitis
caused by Escherichia coli. The beta lactams have no effi-
cacy against rickettsial infections, making prompt administra-
tion of tetracycline important to treatment of tsutsugamushi
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disease.4 A previous report suggests that tetracycline is effective
in most cases, with a majority of patients showing dramatic
defervescencewithin 24 h.5 The patients are diagnosed by eleva-
tion of serum antibody titer.6 Orientia tsutsugamushi genome
detection using nested PCR also is reported to be useful.2

Orientia tsutsugamushi consists of several antigenic variants.
There are three classical types: Gilliam, Karp, and Kato strains
(from Southeast Asia); more recently, serotypes such as
Kawasaki, Kuroki, and Shimokoshi have been isolated in
Japan.7 A correspondence between rickettsial serotype and the
species of vector chiggers has been reported, such as the trans-
mission of the Kato serotype byLeptotrombidium akamushi, of
Japanese Karp and Gilliam by Leptotrombidium pallidum, and
of Kawasaki by Leptotrombidium scutellare.8,9 However, the
vector for Shimokoshi type has not yet been defined.
The Shimokoshi type has remained epidemiologically rare

following the first observations in the Niigata Prefecture.10

To our knowledge, there has been only one report in the
Yamagata Prefecture,11 but some retrospective or speculative
cases have been reported in northeastern Japan (Akita and
Fukushima prefectures.). The Shimokoshi-type tsutsugamushi
disease reported here appears to be the first case reported
in Western Japan. Most Japanese laboratories usually mea-
sure the antibody titers against five antigens (Kawasaki,
Kuroki, Karp, Gilliam, and Kato), with the inclusion
of Shimokoshi as necessary.12 Because elevation of IgM
antibodies against five strains were not recognized up to
the sixth day after onset of the illness, Shimokoshi titer was
determined for the case described here. Other researchers
have reported that the Shimokoshi strain exhibits lower
virulence in mouse,10 but clinical manifestations of the
Shimokoshi serotype in human appear to be similar to those
of other types. The fact that this type was found in Western
Japan strongly suggests that the distribution of Shimokoshi

Figure 1. (A) Skin rash and (B) eschar at left inguinal region.

Figure 2. (A and B) The geographic location where the patient was infected.
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type is much wider than previously supposed. The Shimokoshi
type may be endemic in the northeast of Japan, and may
potentially spread beyond Hokuriku to the Kansai area.
Further epidemiological studies are required.
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Figure 3. Orientia tsutsugamushi genome detection using nested
polymerase chain reaction. Pat = patient’s skin eschar; Neg = negative
control; Shi = Shimokoshi strain (positive control); Kt = Kato strain;
M = marker (100 bp ladder).

Table 1

The antibody titers against six strains of Orientia tsutsugsmushi in
three laboratory institutions, days means the period between onset
of the illness and drawing serum immunoperoxidase (A and B),
immunofluorescence tests (C)

A

Days

Kawasaki Kuroki Gilliam Karp Kato Shimokoshi

IgM IgG IgM IgG IgM IgG IgM IgG IgM IgG IgM IgG

4 – – – – – – – – – – – –

6 – – – – – – – – – – 80 –

12 – 160 160 160 – 80 320 640 80 80 1280 1280
28 – 160 160 1280 – 160 320 1280 – 80 1280 2560

B

Days

Kawasaki Kuroki Gilliam Karp Kato Shimokoshi

IgM IgG IgM IgG IgM IgG IgM IgG IgM IgG IgM IgG

4 – – – – – – – – – – 160 –

6 – – – – – – – – – – 640 –

12 40 320 320 320 80 160 640 1280 160 160 10240 10240
28 – 320 320 2560 80 160 640 2560 160 160 10240 10240

C

Days

Kawasaki Kuroki Gilliam Karp Kato Shimokoshi

IgM IgG IgM IgG IgM IgG IgM IgG IgM IgG IgM IgG

4 – – – – – – – – – – – –

12 – 40 160 40 – 40 80 40 – 80 1280 320
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