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Abstract
Scrub typhus is an acute febrile disease caused by 
Orientia tsutsugamushi  (O. tsutsugamushi ). We report 
herein the case of a woman who presented with fever 
and elevated serum levels of liver enzymes and who 
was definitively diagnosed with scrub typhus by his-
topathological examination of liver biopsy specimens, 
serological tests and nested polymerase chain reaction. 
Immunohistochemical staining using a monoclonal an-
ti-O. tsutsugamushi  antibody showed focally scattered 
positive immunoreactions in the cytoplasm of some 
hepatocytes. This case suggests that scrub typhus 
hepatitis causes mild focal inflammation due to direct 
liver damage without causing piecemeal necrosis or 
interface hepatitis. Thus, scrub typhus hepatitis differs 

from acute viral hepatitis secondary to liver damage 
due to host immune responses, which causes severe 
lobular disarray with diffuse hepatocytic degeneration, 
necrosis and apoptosis as well as findings indicative 
of hepatic cholestasis, such as hepatic bile plugs or 
brown pigmentation of hepatocytes.
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INTRODUCTION
Scrub typhus is an acute febrile disease caused by Ori-
entia tsutsugamushi (O. tsutsugamushi) that occurs when O. 
tsutsugamushi is transmitted to humans through the bites 
of  chiggers (Leptotrombidium)[1]. Previous reports from 
Taiwan have revealed that 97% of  hospitalized scrub 
typhus patients have high serum levels of  aspartate 
aminotransferase, alanine aminotransferase and alkaline 
phosphatase as well as subsequent abnormal liver func-
tion[2,3]. However, only a few studies have evaluated the 
histopathological features of  patients with scrub typhus 
hepatitis[4]. We report herein the case of  a woman who 
presented with fever and elevated serum levels of  liver 
enzymes and who was definitively diagnosed with scrub 
typhus by a histopathological examination of  liver biop-
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sy specimens, serological tests and a nested polymerase 
chain reaction (PCR).

CASE REPORT
A 63-year-old woman presented at our clinic with a 5-d 
history of  fever. Five days previously, the patient had 
visited a primary care clinic due to fever, chills, headache, 
myalgia, anorexia and diarrhea. She was transferred to 
our clinic because of  her unusually high serum levels of  
liver enzymes and low platelet count. She was a house-
wife by occupation and had worked in the field every 
day for 3 wk prior to her illness. She presented with the 
following clinical parameters: blood pressure, 100/60 
mmHg; pulse rate, 84/min; respiratory rate, 20/min; 
and body temperature, 38.1 ℃. Hematochemical tests 
revealed the following: white blood cell count, 2.97/L 
(neutrophils 59%, lymphocytes 25%); hemoglobin, 12.4 
g/dL; platelets, 117/L; erythrocyte sedimentation rate, 
22 mm/h; C-reactive protein, 5.05 mg/dL; aspartate 
aminotransferase (AST)/alanine aminotransferase (ALT), 
426/299 U/L; gamma-glutamyltransferase (γ-GTP)/alka-
line phosphatase, 368/299 U/L; total bilirubin, 1.12 mg/
dL; and lactate dehydrogenase/creatinine phosphokinase, 
172/110 U/L (normal range, 180-460/26-20 U/L). The 
patient was negative for antibodies against acute hepatitis 
viruses A, B, D and E and for immunoglobulin M (IgM) 
against Epstein-Barr virus capsid antigen. PCR for cy-
tomegalovirus and antigenemia tests were also negative. 
Antibodies involved in connective tissue diseases were 
absent. Specimens for immunohistochemical staining 
were obtained by ultrasound-guided needle aspiration 
to accurately evaluate the increased serum levels of  liver 
enzymes. For immunohistochemical staining, we used a 
monoclonal anti-O. tsutsugamushi antibody that targets a 
recombinant 56 kDa protein of  a clinical O. tsutsugamushi 
Boryong strain. Immunolocalization was performed us-
ing a polyvalent horseradish peroxidase polymer detec-
tion system according to the manufacturer’s protocol (Lab 
Vision, Fremont, CA, United States)[5].

On the third day of  hospitalization, a fever was evi-
dent (≥ 38 ℃), chills and headache persisted, and macu-
lopapular rashes occurred. Thus, we conducted serologi-
cal tests for scrub typhus, leptospirosis and hemorrhagic 
fever with renal syndrome (HFRS) as well as PCR for 
scrub typhus and leptospirosis. Hematoxylin and eosin 
staining of  the biopsy specimens revealed mild inflamma-
tion with a small number of  eosinophils and a dominance 
of  lymphocytes in the portal areas. Piecemeal necrosis 
and interface hepatitis were not evident in the portal tract 
(Figure 1). Mild degrees of  lobular disarray and balloon-
ing degeneration of  hepatocytes were observed in addi-
tion to the necrosis of  isolated hepatocytes. However, 
there were no clusters of  necrotic hepatocytes, bridging 
necrosis, intracanalicular bile plugs or intrahepatic cho-
lestasis. Immunohistochemical staining using a mono-
clonal anti-O. tsutsugamushi antibody showed scattered 
positive immunoreactions in the cytoplasm of  some he-

patocytes (Figure 1D). Serological tests for O. tsutsugamu-
shi performed on the third day of  hospitalization revealed 
anti-O. tsutsugamushi IgM and immunoglobulin G (IgG) 
antibody titers of  1:40 and 1:1024, respectively. Nested 
PCR using the blood buffy coat was positive for the gene 
encoding the 56 kDa protein of  O. tsutsugamushi. Serologi-
cal tests were negative for HFRS and leptospirosis. Based 
on these findings, a comprehensive physical examination 
was conducted, which revealed an eschar on one of  her 
labia minora. The patient reported that she had urinated 
during field work. Finally, she was definitively diagnosed 
with scrub typhus. A 5-d course of  doxycycline improved 
the symptoms of  fever, chills and headache and her 
unusually high levels of  liver enzymes and low platelet 
count. She was discharged from the hospital without any 
complications. At the time of  discharge, serological tests 
showed anti-O. tsutsugamushi IgM and IgG titers of  1:5120 
and 1:16 384, respectively.

DISCUSSION
Fever, headache and skin rash are potential indicators 
of  rickettsial diseases[6]. In the present case, the patient 
presented with fever, diarrhea and elevated serum levels 
of  liver enzymes without a typical skin rash or eschar 
suggestive of  scrub typhus. We initially considered infec-
tions caused by hepatitis virus, other infectious diseases 
such as tuberculosis and autoimmune hepatitis. Serologi-
cal tests, serum protein electrophoresis and the use of  
antinuclear antibodies all yielded negative results, but 
immunohistochemical staining of  a biopsy specimen re-
vealed hepatocytes positive for O. tsutsugamushi. Because 
a maculopapular skin rash developed during hospitaliza-
tion and because positive immunohistochemical staining 
was confirmed, a thorough history and a comprehensive 
physical examination were conducted, which confirmed 
an eschar on a labium minus and a history of  urination 
during field work. These results reflect the importance 
of  a thorough physical examination that includes the 
genitalia[7].

Although many studies have reported increases in 
liver enzymes in patients with scrub typhus[2], there have 
been only a few reports on the histopathological fea-
tures of  this disease[4]. In this case, the primary lesion 
was portal triad inflammation, which is consistent with 
the results of  a previous study indicating that Rickettsia 
and Orientia species mainly cause such inflammation due 
to tropism for the vascular endothelium[8]. Rickettsioses 
cause focal lesions in various organs but do not cause ex-
tensive hepatic lesions that are sufficient to cause organ 
failure[9]. In addition, although Rocky Mountain Spotted 
Fever causes the focal death of  some hepatocytes and 
increases in the serum levels of  liver enzymes due to 
hepatic infection, hepatic failure does not occur[8]. In our 
case, immunohistochemical staining showed scattered 
focal positive immunoreactions. O. tsutsugamushi hepatitis 
is speculated to cause primarily intrahepatic sinusoidal 
endothelial vasculitis and to increase the serum levels of  
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AST, ALT and γ-GTP due to direct cytopathic liver dam-
age[10]. In contrast, host immune responses have been 
shown to cause viral hepatitis-induced liver damage[11,12]. 
The hepatitis virus multiplies within the cytoplasm of  
hepatocytes, causing non-cytopathic inflammation and 
hepatocellular damage as well as the destruction of  in-
fected hepatocytes through human leukocyte antigen-re-
stricted, hepatitis A virus-specific CD8+ T lymphocytes 
and natural killer cells. Because hepatocyte degeneration, 
necrosis and apoptosis are more severe in acute viral 
hepatitis, it is conceivable that the serum levels of  AST 
and ALT would be significantly higher in acute viral 
hepatitis than in scrub typhus hepatitis. Unlike patients 
with scrub typhus hepatitis, patients with viral hepatitis 
exhibit hepatic cholestasis, including intracanalicular 
bile plugs or the brown pigmentation of  hepatocytes; 
this hepatic cholestasis can markedly increase the serum 
levels of  γ-GTP and alkaline phosphatase[13,14]. Further 
studies are needed to confirm the relationship between 
the laboratory and histopathological findings. 

Although granuloma formation in the liver is a char-
acteristic finding in patients with scrub typhus, our pa-
tient did not have granulomatous hepatitis. It is thought 
that granulomatous hepatitis can be observed in some 
patients with scrub typhus. 

In summary, this case has 2 clinical implications. 
First, our patient was diagnosed early with scrub typhus 
by immunohistochemistry using a monoclonal antibody 

for O. tsutsugamushi. The immunohistochemical analysis 
showed scattered focal positive immunoreactions in the 
cytoplasm of  some hepatocytes. Second, our report sup-
ports previous findings demonstrating that scrub typhus 
hepatitis causes mild portal inflammation and lobular 
activities without causing significant interface hepatitis 
or intralobular hepatocyte death due to focal direct liver 
damage. In contrast, acute viral hepatitis secondary to 
host immune response-induced liver damage causes 
severe lobular disarray with diffuse hepatocyte degenera-
tion, necrosis and apoptosis as well as findings of  he-
patic cholestasis, including intracanalicular bile plugs and 
the brown pigmentation of  hepatocytes. 
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Figure 1  Histopathological analysis of a liver specimen from a patient with scrub typhus. A: Portal inflammation showing lymphocytes and some eosinophils 
devoid of distinct interface hepatitis; B, C: The degeneration of individual hepatocytes (black arrows), mild ballooning changes with lobular disarray and small clusters 
of mononuclear cell infiltration (white arrows) identified in the lobules. Neither cholestasis nor hepatocyte apoptosis are evident (hematoxylin and eosin stain, ×400 
magnification); D: Immunohistochemical staining for Orientia tsutsugamushi demonstrating scattered positive immunoreactions (arrows) in the cytoplasm of the hepa-
tocytes (labeled streptavidin-biotin method, counterstained by hematoxylin, ×400 magnification).
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