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Severe Fever with Thrombocytopenia Syndrome
Presenting with Rhabdomyolysis

Min Gu Kim', Jiwon Jung', Sang-Bum Hong®, Sang-Oh Lee', Sang-Ho Choi', Yang Soo Kim',
Jun Hee Woo', and Sung-Han Kim'

'Departments of Infectious Diseases, Respiratory and Critical Care Medicine, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, Korea

Severe fever with thrombocytopenia syndrome (SFTS) is an emerging febrile illness. While many kinds of severe complications
including acute renal failure have been reported, rhabdomyolysis is rarely reported in association with SFTS. A 54-year-old fe-
male farmer was admitted with fever and diffuse myalgia. Laboratory finding showed thrombocytopenia, leukopenia, azotemia,
extremely elevated muscle enzyme levels and myoglobinuria. We describe a fatal case of rhabdomyolysis with acute renal fail-

ure complicated by SFTS.
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Introduction

Rhabdomyolysis is a clinical and laboratory syndrome re-
sulting from muscle injury and release of intracellular muscle
constituents into the blood. The clinical symptoms vary from
asymptomatic to life-threatening conditions such as acute re-
nal failure, electrolyte imbalance and disseminated intravas-
cular coagulation [1]. Infections account for about 5% of rhab-
domyolysis cases [2]. Both viral and bacterial infections can
be responsible, either by direct muscle invasion, release of
myotoxic cytokines during infection, or autoimmune myositis
[3, 4]. In addition, medical conditions such as dehydration, fe-
ver, and rigors accompanied by sepsis can lead to rhabdomy-
olysis [5].

Severe fever with thrombocytopenia syndrome (SFTS) is a
newly emerging febrile illness first reported in China in 2011.
In the multi-organ failure phase, many kinds of severe compli-
cations including acute renal failure can occur but SFTS asso-
ciated with rhabdomyolysis is rare [6]. Here, we describe a
case of rhabdomyolysis with acute renal failure complicated
by SFTS.

Case Report

A 54-year-old female farmer with no significant past medical
history was admitted to the local hospital on September 23,
2014, with a 7-day history of fever, myalgia, fatigue and poor
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oral intake. She lived in Jecheon-si, Chungchung Province,
South Korea and had climbed a mountain 2 weeks before ad-
mission. She was treated with antipyretics and fluid therapy
but her symptoms were not relieved. On the fifth day after ad-
mission, she suddenly became somnolent and could not fol-
low commands. Laboratory tests showed thrombocytopenia,
leukopenia, elevated aspartate aminotransferase and alanine
aminotransferase. On the same day, the patient was trans-
ferred to our hospital.

On examination, temperature was 37.2°C, blood pressure
125/81 mm/Hg, pulse 105 beats per minute, respiratory rate
22 breaths per minute, and oxygen saturation 92% in ambient
air. She appeared acutely ill and was confused. Her Glasgow
coma scale was 13. Pupil light reflex was normal and no men-
ingeal irritation signs were observed. The conjunctivae were
clear, and there were no palpable lymph nodes except for both
inguinal areas. No insect bite site, eschar, skin rash, or ecchy-
mosis was found.

A complete blood cell count revealed mild leucopenia and
thrombocytopenia, and blood chemistry and electrolyte tests
showed azotemia, hyperkalmeia, elevated liver enzymes, sub-
stantially increased creatinie kinase, myoglobin and aldolase
suggesting rhabdomyolysis (Table 1). Blood cultures for bac-
teria were negative as were serum serology tests on the 14th
day of illness for antibodies against Hantaan virus, Leptospira
interrogans, Orientia tsutsugamushi, and Rickettsia typhi. A re-
verse transcriptase polymerase chain reaction assay for SFTS

Table 1. Laboratory data

virus was performed but the result was not obtained at the
time. A plain chest radiograph showed mild pulmonary con-
gestion with bilateral pleural effusion. A computed tomogra-
phy (CT) scan of the abdomino-pelvis revealed no evidence of
structural lesions in the hepatobiliary system or kidney. Brain
CT and magnetic resonance imaging provided no evidence of
any acute intracranial process.

The patient was admitted to the medical intensive care unit
from the emergency room. Intravenous piperacillin/tazobact-
am and levofloxacin were administered empirically. Emergent
continuous renal replacement therapy was performed to cor-
rect the metabolic acidosis and hyperkalemia resulting from
the rhabdomyolysis. However, on the third hospital day, the
patient died due to rapidly progressive acute respiratory dis-
tress syndrome and multiple organ failure (Fig. 1). After she
died, SFTS virus was demonstrated by reverse transcriptase
polymerase chain reaction at the Division of Arboviruses in
the Korea Centers for Disease Control and Prevention.

Discussion

Since the first SFTS case was reported in Korea in May 2012
[7], 35 cases have been reported to March, 2014. All the cases
developed between May and November. Of the 35 patients, 19
(71%) were farmers or forest workers and 26 (74%) lived in ru-

ral areas [8]. In our case, the patient was a farmer and lived in

Variable, unit (normal reference value) Hospital day 1 Hospital day 2 Hospital day 3
Leukocytes, cells/mm® (4,000-10,000) 4,200 2,900 6,700
Neutrophils, % (50-75) 46.3 47.8
Lymphocytes, % (20-44) 42.8 48.2
Hemoglobin, g/dL (12-16) 17.6 13.7 74
Platelets, /mm® (150,000-350,000) 51,000 38,000 66,000"
Creatinine, mg/dL (0.70-1.40) 2.92 2.88 1.92
Urea nitrogen, mg/dL (10-26) 58 60 26
Sodium, mmol/L (135-145) 133 138 154
Potassium, mmol/L (3.5-5.1) 6.7 6.0 5.1
Aspartate aminotransferase, [U/L (0-40) 4,944 4,510 6,321
Alanine aminotransferase, IU/L (0-40) 884 699 854
Lactate dehydrogenase IU/L (120-250) 5,417 4,620 5,844
Creatine kinase, IU/L (50-250) 5,944 6,346 18,414
Creatine kinase isoenzymes, MB fraction, ng/mL (0-5) 93.9
Myoglobin, ng/mL (0-110) 8,416
Aldolase, U/L (0-7.6) 200.6

16 units of platelets were transfused on the second hospital day.
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Figure 1. Chest X-ray on hospital day 3 shows increased bilateral diffuse
opacities suggesting progressive acute respiratory distress syndrome.

arural area, and she presented with myalgia, fever, and throm-
bocytopenia in the month of August. Hence, this is a typical
case of SFTS in South Korea. However, while in hospital, the
patient suffered from fatal rhabdomyolysis probably compli-
cated by the SFTS, and this combination has been rarely re-
ported in the literature. In addition to SFTS, other acute febrile
diseases such as leptospirosis [9], human granulocytic ana-
plasmosis [10], scrub typhus [11], hemorrhagic fever renal
syndrome [12], that are known to be associated with rhabdo-
myolysis, were considered as differential diagnoses. Because
we were unable to obtain paired sera due to the rapid fatal
course, it is impossible to definitely rule out co-infection with
some other agent of acute febrile disease. However, to our
knowledge, no cases of co-infection with SFTS virus and a
similar agent have been reported.

We should also consider other possible causes of the rhab-
domyolysis including trauma or a non-traumatic origin such
as drug, toxin, electrolyte disorder or seizure. That is, it is pos-
sible that the rhabdomyolysis had a non-traumatic exertional
cause such as seizure because the patient was confused and
showed intermittent limb tremor on presentation. The seizure
could have been triggered by meningitis, encephalitis or spon-

taneous intracranial hemorrhage due to the thrombocytope-
nia. The patient underwent gadolinium-enhanced brain MRI
but there was no evidence of encephalitis or hemorrhage.
Further evaluation including lumbar puncture and electroen-
cephalography was planned but could not be performed be-
cause the patient was in prone position due to rapidly pro-
gressive acute respiratory distress syndrome. Since seizure-like
motion was not seen around the time of hospitalization, and
muscle enzymes gradually increased after the use of a neuro-
muscular blocker, we assume that seizure was unlikely to be
the main contributor to the rhabdomyolysis. Taken together,
these considerations suggest that the rhabdomyolysis was
complicated by SFTS rather than by some other medical con-
dition.

A variety of acute viral infections including influenza, para-
influenza, coxsackievirus, enterovirus, adenovirus and herpes
simplex virus have been associated with rhabdomyolysis [2].
SFTS cases complicated mainly by rhabdomyolysis in initial
presentation is rarely reported. To our knowledge, only one
case has been reported [13]. However, considering that myal-
gia was observed in 74% of patients with SFTS and elevated
creatinine kinase was found in up to 79%, the actual incidence
of rhabdomyolysis associated with SFTS may be higher [6, 14].
Thus, if the patients presented with fever, thrombocytopenia
and rhabdomyolysis, clinician should consider SFTS as a dif-
ferential diagnosis. The mechanism leading to the rhabdomy-
olysis remains unclear in viral infection. Potential hypotheses
include direct muscular invasion by virus and immune medi-
ated inflammatory process, however, histologic examination
of involved muscle biopsies showed mainly tissue degenera-
tion, necrosis, and regeneration, but few inflammatory cells in
majority of patients [15]. Other postulated hypothesis is mus-
cular damage due to excessive cytokine production. In SETS
patients, overwhelming cytokine production is known to be
associated with severe disease, which suggests that myotoxic
cytokines play a key role in the rhabdomyolysis (3, 16]. Thus,
although further studies are needed on this area, SFTS virus
should be listed as a cause of rhabdomyolysis,

In conclusion, although rhabdomyolysis is a rarely reported
complication in SFTS patients, it should be considered in pa-
tients who present with severe myalgia and markedly elevated
creatine kinase levels.
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