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Introduction 

Severe fever with thrombocytopenia syndrome (SFTS) has a variable clinical 
course ranging from mild to fatal. Initially reported in China, SFTS has now 
been documented in various countries, particularly in Asia, and specifically in 
Korea, Japan, and Vietnam [1]. The disease has a high mortality rate, and no 
specific treatment is currently available. Supportive care remains the primary 
management approach, although experimental treatments, such as convales-
cent plasma, monoclonal antibodies, and antiviral drugs, are being investigated 
[1,2]. However, additional studies are required to assess the safety and efficacy 
of these treatments. 

Interleukin-6 (IL-6) plays a crucial role in immune defense and immune-me-
diated diseases. Tocilizumab (Actemra; Hoffmann-La Roche) is a monoclonal 
antibody that targets the IL-6 receptor (IL-6R). It has been used to treat various 
inflammatory and autoimmune conditions, including rheumatoid arthritis, gi-
ant cell arteritis, systemic juvenile idiopathic arthritis, and severe coronavirus 
disease 2019 (COVID-19) [3-5]. 

Elevated IL-6 levels have been observed in patients with SFTS, with fatal out-
comes in the disease’s early stages [6]. Mental status changes have been identi-
fied as a risk factor for mortality in patients with SFTS. Herein, we present two 
cases in which tocilizumab was administered at the onset of changes in mental 
status. 
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Severe fever with thrombocytopenia syndrome (SFTS) is a viral hemorrhagic disease 
prevalent in Asian countries with a fatality rate of approximately 10% to 30%. How-
ever, there are currently no definitive treatments for reducing mortality. Variable 
management strategies have been attempted to reduce the mortality rate associated 
with SFTS. Tocilizumab is an inhibitor of interleukin-6 and is used to treat rheuma-
tologic and viral infectious diseases. This article presents two cases of SFTS in older 
patients with neurological symptoms and explores the potential use of tocilizumab, 
as a treatment option. The patient showed improved consciousness and clinical out-
comes after tocilizumab administration. This report describes this condition and re-
views related literature. 
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Case report 

Case 1 
A 63-year-old male farmer presented to our hospital with a 

sudden decrease in neurological response on August 12, 2021. 
The patient had been working in a tangerine field for nine 
days before the visit. In addition to hypertension, the patient 
had no underlying medical conditions. He had experienced 
generalized muscle pain and chills for one week before seek-
ing medical attention. Four days before his hospital visit, he 
visited a local clinic and received antibiotics and antipyretics. 
However, his symptoms worsened, and two days before the 
visit, he experienced inappropriate responses and mobility 
difficulties, leading to his visit to the emergency room (ER). 

Upon arrival at the ER, the patient appeared irritable, and 
further examination revealed sweating and general weakness. 
His consciousness level gradually decreased, although he re-
mained responsive to the questions without exceeding the 
two-step response. According to his family, even when he re-
sponded, his behavior appeared strange and was character-
ized by slow speech and unusual answers. Brain magnetic res-
onance imaging conducted in the ER revealed no abnormali-
ties and cerebrospinal fluid analysis revealed a white blood 
cell count of zero. The patient had scattered petechial lesions 

on both lower extremities but could not recall being bitten by 
a tick. His initial platelet count was 80,000/μL (Table 1). Con-
sidering the patient's outdoor activities, symptoms, and 
thrombocytopenia, as well as the fact that SFTS is endemic to 
Jeju Island, an SFTS test was performed. Two days later, the 
diagnosis was confirmed, and the patient continued to sag 
without significant changes in consciousness. A single dose of 
tocilizumab (480 mg at 8 mg/kg of body weight) was admin-
istered as an intravenous infusion over one hour, slightly im-
proving the patient’s consciousness. After two days of treat-
ment, the patient exhibited nearly normal levels of conscious-
ness and appropriate responses. The patient was discharged 
on the sixth day and closely followed up as an outpatient. No 
post-discharge after-effects were observed (Fig. 1A). 

Case 2 
A 62-year-old male patient presented to the ER with a 

three-day history of fever. The patient had no underlying dis-
eases other than hypertension. The patient resided in Gu-
jwa-eup, worked in a garden in front of his house, and indi-
cated that he did not have any tick bites. At the time of hospi-
talization, the patient had a platelet count of 41,000/μL and a 
white blood cell count of 800/μL. SFTS test results were posi-
tive, confirming the diagnosis. Subsequently, his platelet 

Table 1. The serial laboratory results of two cases

Case 1 Case 2
Normal range

Admission Discharge After one month Admission Discharge After one month
WBC (/μL) 2,900 4,300 6,700 800 1,600 4,100 4,000–10,000
ANC (/μL) 832 779 3,850 529 209 1,846
Hb (g/dL) 16.4 14.4 13.3 14.3 15.1 12.6 13–17
PLT (×10³/μL) 80 156 304 41 52 196 150–450
ALB (g/dL) 3.6 3.0 4.0 4.1 3.3 4.3 3.8–5.3
ALP (U/L) 387 289 203 125 202 175 104–338
AST (IU/L) 431 88 20 93 413 34 8–38
ALT (IU/L) 315 111 18 58 199 39 4–44
BUN (mg/dL) 25.7 16.6 13.2 30.2 5.5 16.1 8.0–20.0
Cr (mg/dL) 1.02 0.68 0.70 1.16 0.54 0.63 0.80–1.30
CRP (mg/dL) 0.12 0.20 0.38 0.04 0.00–0.30
ESR (mm/h) 19 9 0–9
Ferritin (ng/mL) >  1,675.56 205.38 >  1,675.56 290.03 21.81–274.66
IL-6 (pg/mL) 13.80 8.75 58.1 <  1.50 ≤  7.0
aPTT (sec) 40 40 20.0–36.0
LDH (U/L) 790 489 1,280 106–211
CPK (U/L) 143 293 56–244

WBC, white blood cell; ANC, absolute neutrophil count; Hb, hemoglobin; PLT, platelet; ALB, albumin; ALP, alkaline phosphatase; AST, aspartate 
aminotransferase; ALT, alanine transferase; BUN, blood urea nitrogen; Cr, creatinine; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; IL, 
interleukin; aPTT, activated partial thromboplastin time; LDH, lactate dehydrogenase; CPK, creatine phosphokinase.
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count further declined to 23,000/μL, and the white blood cell 
count dropped to 700/μL (Table 1). The patient presented 
with dizziness and excessive sleep, necessitating a transfer to 
the intensive care unit for close monitoring. A single dose of 
tocilizumab (640 mg, 8 mg/kg of body weight) was adminis-
tered as an intravenous infusion over one hour in the inten-
sive care unit. By the third day of hospitalization, the patient's 
consciousness had improved, and blood parameters gradually 
recovered. The patient was discharged on the sixth day of 

hospitalization. Follow-up appointments were scheduled at an 
outpatient clinic to monitor patient progress. No significant 
adverse effects or complications were observed after discharge 
(Fig. 1B). 

Discussion 

SFTS is a tick-borne zoonotic disease with mortality rates 
ranging from 12% to 30% in certain areas [1]. Advanced age, 

Fig. 1. The timelines of the clinical course following tocilizumab administration in the two patients (Case 1 [A] and Case 2 [B]) with SFTS. 
SFTS, severe fever with thrombocytopenia syndrome; IL, interleukin.
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thrombocytopenia, and central nervous system involvement 
are the major risk factors for mortality in patients with SFTS 
[7]. Therefore, close monitoring and prompt support are rec-
ommended to improve the survival rates. Several studies have 
identified neurological manifestations such as apathy, lethargy, 
muscular tremors, delirium, convulsions, seizures, high 
Glasgow Coma Scale scores, coma, and alterations in con-
sciousness as risk factors for the disease and increased mortal-
ity [7]. In South Korea, advanced age and neurological mani-
festations, particularly decreased consciousness and slurred 
speech, within the first week of disease onset are strongly as-
sociated with death [8]. Both cases involved patients aged >  
60 years who exhibited neurological symptoms, including de-
creased consciousness and slurred speech (Fig. 1). 

Currently, there are no established treatment options for 
patients with SFTS, prompting ongoing research and explora-
tion of various treatment modalities [1]. Some studies have 
shown that fatal SFTS correlates with elevated IL-6 levels and 
high viral loads [6]. Tocilizumab’s efficacy in treating patients 
with severe or intubated patients with COVID-19 has been 
investigated [9,10]. The tocilizumab dose used in our study 
was based on that administered to patients with COVID-19.  

Cytokine storms are associated with several severe viral in-
fections including SFTS and COVID-19. Clinical studies have 
indicated that certain cytokines, such as IL-6, and TNF-α, 
were produced at high concentrations in the blood of patients 
with these conditions [11,12]. A complete understanding of 
the exact mechanism of IL-6 in the exacerbation of SFTS is 
still limited; therefore, the authors investigated the role of IL-6 
in viral infection and its potential in the treatment of patients 
with COVID-19. A hypothesis regarding tocilizumab’s mech-
anism of action has been proposed. After severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) infection, im-
mune cells release cytokines, including IL-6. IL-6 can either 
attach to its respective cell receptor (IL-6R) or soluble recep-
tor (SIL-6R), activating both the NF-ĸB and Janus kinase/sig-
nal transducers and activators of transcription (JAK/STAT) 
pathways that can induce cytokine storm [6]. Tocilizumab 
can bind to IL-6R and SIL-6R to prevent signal transduction 
and reduce the risk of cytokine storms [13,14]. 

In conclusion, SFTS is a severe hemorrhagic viral disease 
for which several treatment approaches have been attempted. 
Our observations of two older patients presenting with de-
creased consciousness who demonstrated improvement fol-
lowing tocilizumab treatment, suggest the potential use of to-
cilizumab for SFTS. To our knowledge, this is the only pub-
lished case of SFTS treated with tocilizumab [15]. To evaluate 

tocilizumab’s effectiveness and safety, further studies in larger 
patient populations are needed. 
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