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Case Reports

Mutiple organ damage caused by a novel tick-borne Bunyavirus:

A case report
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There were some patients who had the same symp-
toms of severe fever with thrombocytopenia successively
or simultaneously in rural areas of central and northeast
China in 2009. Infection with Anaplasma phagocyto-
philum or a virus has been suggested as a cause, but the
pathogen has not been detected in most of the patients on
laboratory testing. Instead, a novel virus, a member of
the family Bunyaviridae was isolated from some patients’
blood in 2010!. The major clinical symptoms of severe
fever with thrombocytopenia syndrome (SFTS) included
fever, thrombocytopenia, leukocytopenia, gastrointesti-
nal symptoms, hemorrhagic tendency, liver and kidney
dysfunction, and even a few severe patients died with
multiple organ failure?. Several patients with disturbance
of consciousness may mimic other infections like
human anaplasmosis, viral meningoencephalitis, dengue
fever and severe sepsis of obscure origin’*. Here, we
report a case of SFT'S with multiple organ damage caused
by the novel Bunyavirus, involving high-grade fever,
thrombocytopenia, leukocytopenia, coma, gastrointesti-
nal symptoms, hemorrhagic tendency, and liver and
kidney dysfunction, initially diagnosed as a severe sepsis
of obscure origin in Anhui, a province in central China
in 2009.

Case report

A 62-yr old woman lived in a hilly area with a fever,
unconsciousness and balderdash on 7th July 2009 was
admitted to our hospital. Before admission, she had a his-
tory of continuous high-grade fever (temperatures of 39.2
to 39.7°C) with watery diarrhoea (about 5-6 episodes per
day, 100-150 ml each, without foul smell, blood or mu-
cus), fatigue, headache, myalgias, arthralgias for 5 days
and with disturbance of consciousness for one day. She
was suspected as central nervous system infection to our
hospital. Physical examination on admission revealed a
temperature of 38.2°C, pulse of 82 beats/min, blood pres-
sure 110/75 mmHg, unconsciousness, petechiae around

injection site and abdominal pain and tenderness without
guarding and rigidity. She had lacunar infarction by cepha-
lic CT and a moderately abnormal electroencephalogram.
The laboratory data obtained on admission included: white
blood cell (WBC) 1.81 (x10°/1), with 83.3% polymorpho-
nuclear elements, eosinophilic granulocyte (EOS) 0, plate-
lets (PLT) 33 (x10%/1), aspartate aminotransferase (AST)
238 (U/L), alanine aminotransferase (ALT) 781 (U/L),
blood urea nitrogen 14.5 (mmol), creatinine 162 (umol/
1), urine protein (+++), urine for occult blood test (+++),
hemodiastase 172 p/l, serum potassium 3.29 mmol/l and
serum sodium 124 mmol/l. Cerebrospinal fluid analysis
was normal. The other examinations, such as chest X-
ray, abdominal ultraphonic, autoimmune, blood culture
and other workup of infective etiology were negative. She
was diagnosed as severe sepsis of obscure origin compli-
cated with multiple organ damage. Meropenem, Vanco-
mycin and other symptomatic treatment includ-ing highly
active hemostasis and fluid infusion therapy (using granu-
locyte-macrophage colony stimulating factor (GM-CSF)
300 pg/day, intramuscular injection; moreover, ribavirin
0.5 g/day, intravenous injection; levofloxacin 0.4 g/day,
intravenous injection and Mino-cycline 100 mg every 12
h at a time) had been gradually administrated to her for
seven days. Her condition showed marked clinical im-
provement after three days treatment, she became afe-
brile and conscious. Therefore, further evaluations were
conducted. There was no evidence to show that with se-
vere sepsis, Meropenem and Vancomycin discontinued.
Fortunately, she recovered and discharged from hospital
on 21st July 2009 with consciousness, normal tempera-
ture and normal laboratory findings. The pathogen iso-
lated from the blood sample of this case in 2010 was iden-
tified as a new novel Bunyavirus.

Literature review
Including the case reported here, a total of 11 hospi-
talized patients with culture confirmed a novel Bunyavirus
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infections have been reported from Anhui province in
China in 2009. All patients were farmers and healthy
previously, aged 36 to 67 yr (mean 54 yr), and the male
to female ratio was 7 : 4. They came from different hilly
or rural areas in the southwest of Anhui province. Do-
mestic animal cultivation, tea collection and other agri-
cultural activities before the disease were investigated.
Ticks were commonly found in the cattles, goats and dogs
in those areas. All the 11 confirmed patients were bitten
by them more than one time before, but they didn’t al-
ways have symptoms. Out of 11, five patients were con-
firmed bitten by ticks 3-14 days before falling ill. The
clinical symptoms of the patients were non-specific, in-
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cluding fever (100%, they were all having continuous fe-
ver, lasting 6 to 20 days), chill (100%), headache (100%),
severe malaise (100%), and so on (Table 1). Laboratory
abnormalities included leukopenia (81.8%), thrombocy-
topenia (100%), eosinopenia (100%), increased prothrom-
bin times (PT), activated partial thromboplastin times
(APTT), lactate dehydrogenase (LDH), creatine kinase
(CK), blood urea nitrogen (BUN), blood creatine (CR),
and alkaline phosphatase (AKP). Hepatic transaminase
levels such as aspartate aminotransferase (AST) and ala-
nine aminotransferase (ALT) were observed to be in-
creased in all the patients (Table 2). All the patients were
diagnosed as infectious disease caused by a bacteria,

Table 1. Individual clinical symptoms and signs in novel Bunyavirus infected patients in Anhui province, China in 2009

Patient Sex Age Temp. Headache Chill Myalgia/ Nausea Vomiting Diarrhoea Cough Hemorrhage Lympha- Psychotic
number °O) Arthralgia complications denectasis symptoms
1 F 47 40 + + + + - + - + + +
2 M 36 39.6 + + + - - + - - - -
3 M 61 39.6 + + + + + + - + - +
4 F 48 40 + + + - + - - - - -
5 M 56 40 + + + - + - + + - +
6 M 67 393 + + + - + + + + + +
7 M 60 39 + + + + - - + - + -
8 F 62 382 + + + + + + - + - +
9 M 52 40 + + + - - + +
10 F 62  40.1 + + + + - + - +
11 M 45 39 + + + - - - -
Table 2. Individual laboratory findings in novel Bunyavirus infected patients in Anhui province, China in 2009
Patient WBC LYMPH NEU HGB PLT ALT AST PT APTT LDH CK AKP BUN Cr
number  (x10%1)  (x10°/1) (x10%1)  (g/l)  (x10%1) (U/L) (U/L) (s) (s) (w/1) (w1l  (w1l) (mmol/l) (umol/l)
1 33 1.27 0.97 111 31 122 435 107 331 2085 323 201 52 67
2 22 1.05 0.71 111 65 100 435 11.7 33.6 - 37 26 6.1 79
3 2.9 0.43 1.68 128 13 118 221 193 129.2 29655 973 - 14 235
4 1.9 1.08 0.64 112 26 79 343 13.1 763 1495 - 95 3.6 61
5 33 0.93 2.18 157 15 61 182 154 180 - - - 13.8 191
6 8.1 0.97 6.89 121 63 52 62 256 76.1 2250 172 30 15.7 85
7 7 1.02 5.74 120 77 99 110 12.1  35.1 - - - 5.7 75
8 1.8 0.24 1.5 110 33 781 238 10.1 323 - - - 14.5 162
9 1.3 0.61 0.3 125 16 2514 2712 115 332 394 - 133 1.9 54
10 1.04 0.09 0.8 99 33 709 628 18.6 352 2384 - 455 9 67
11 1.95 0.36 1.39 147 41 268 637 11.3 456 2250 1506 103 5.8 86
Normal 4-10 0.8-4 2-7.5 110-160 100-300 0-40 0-40 11-14 28-42 109-245 53-106 40-150 3.2-7.1 53-106

(=) Not done; WBC: White blood cell; LYMPH: Lymphocyte; NEU: Neutrophil; HGB: Hemoglobin; PLT: Platelet; ALT: Alanine aminotransferase;
AST: Aspartate aminotransferase; PT: Prothrombin times; APTT: Activated partial thromboplastin times; LDH: Lactate dehydrogenase; CK:
Creatinine kinase; AKP: Alkaline phosphatase; BUN: Blood urea nitrogen; Cr: Creatinine.
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virus or Anaplasma phagocytophilum at that time. They
were administrated by the Meropenem, Vancomycin,
Ribavirin, Minocycline, and other symptomatic treatment
including injection granulocyte colony stimulating fac-
tor (GCSF), fluid replacement therapy, blood transfusion,
hemostasis, and so on. Out of 11, nine patients were cured,
but two died with multiple organ failure.

SFTS is a serious infectious disease with 12% case-
fatality rate that has been documented in six rural prov-
inces in northeast and central China. SFTS is caused by
a novel Bunyavirus, SFTS virus (SFTSV)!. SFTSV is
classified in the family Bunyaviridae, genus Phlebovirus,
and is believed to be transmitted by ticks because the
virus has been detected in Haemaphysalis longicornis
ticks . However, the disease can also be transmitted from
person to person through contact with infected patient’s
blood or mucous®>®. Mostly, the cases occurred from
May to September. This was consistent with the feature
of tick activity. Most of the farmers were bitten by ticks
more than once in our investigation, but few of them
had clinical symptoms in endemic areas. Sub-clinical
SFTSV infections or a relatively mild form of SFTS
illness may occur in humans in an endemic area’. Pa-
tients with SFTS had non-specific clinical symptoms.
People with Bunyavirus are similar to the flu, dengue
fever, hemorrhagic fever (rift valley fever, the Crimean-
Congo hemorrhagic fever, etc), human granulocytic
anaplasmosis (HGA) and encephalitis (California en-
cephalitis).

Patients with HGA have fever and a decreased
number of peripheral white cells and platelets, but gas-
trointestinal symptoms are not common®. In the initial
febrile phase, patients with hemorrhagic fever with renal
syndrome may have gastrointestinal symptoms and ab-
dominal pain resembling symptoms of SFTS, but the
characteristic flushing of the face and V-area of the neck
and thorax, conjunctival suffusion, and periorbital edema,
hypotension, oliguria, polyuria, and bleeding disorders
have not been observed in patients with SFTS®. Patients
with severe sepsis with fever, chill, myalgia, hemor-
rhagic tendency, mental confusion, decreased number of
peripheral white cells and platelets may accompanied by
circulatory failure and disseminated intravascular co-
agulation (DIC). Multiple organ damage, mental confu-
sion and hemorrhagic tendency were often observed at
the end-stage of severe sepsis as well as at the early stage
of the SFTS. Patients with severe sepsis with multiple
organ dysfunction would improve gradually after ad-
ministering antibiotics, but not in a short time as ob-
served in this case. Symptomatic treatment may improve
the prognosis at the early stage of illness, although there

is no effective therapy for SFTS caused by novel
Bunyavirus. It was often difficult to differentiate severe
sepsis and SFTS without pathogen. We can isolate the
pathogen by inoculation of cell culture and detection of
viral RNA on polymerase-chain reaction assay from their
blood specimens, feces, urine and throat swabs. How-
ever, some physicians could not obtained the pathogen
due to the limited laboratory conditions. It is important
to note that the patient’s epidemiological features in-
cluding endemic area, season, occupation, tick sting
history, may differentiate the two diseases. Virus repli-
cation and host immune responses may play an impor-
tant role in determining the severity and clinical out-
come in patients with infection by SFTSV1!0. The
pathogenesis of SFTSV infection in humans needs more
research.

To conclude, patients with multiorgan dysfunction
with SFTS, the physician should be aware of the causes
of SFTSV based on their epidemiological features.
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