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Background: Severe fever with thrombocytopenia syndrome (SFTS) is a tick-borne disease resulted from SFTSV. It is found in
Japan, South Korea, Central, and Eastern China. With the increasing prevalence of SFTS and the rapid spread of the SFTS virus
(SFTSV) vector, it is obvious that this virus has pandemic potential and poses an imminent public health concern.

Case Presentation: We depict SFTS in a child from Anhui Province and conduct a review of all reported pediatric cases in China,
which is an endemic area for SFTS. From 2011 to 2021, ten SFTS pediatric cases confirmed by RT-PCR were reported, with no child
dying. Although SFTS cases in adolescents and children are uncommon, the reported literature showed that clinical symptoms in
adolescents and children were milder than in adults.

Conclusion: To better understand this emerging disease, we described the clinical and epidemiological attributes of SFTS. We
suggest that the possibility of SFTSV infection in children with seasonal and virus-related acute febrile diseases should be considered
in major endemic areas.
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Introduction
A fatal viral hemorrhagic fever that is mostly transmitted to humans through tick bites, or contact with infected tissues or
blood from infected humans or livestock is severe fever with thrombocytopenia syndrome (SFTS).!

In addition, direct infection of SFTS virus from cat blood or other body fluids to humans has been reported and
recognized as a social problem.> Currently, the underlying mechanisms are largely unknown. In 2018, the researchers
first revealed the disorder of arginine metabolism caused by SFTSV infection by the metabonomics method. They then found
that the decrease of platelet number and T lymphocyte dysfunction is related to the abnormality of arginine metabolism.*
Park et al showed that the B-cell lineage, especially plasma cells, is linked to lethality in SFTSV infections.’

According to previous studies, elderly residents in rural or hilly areas are at a higher risk of infection with SFTSV,
and the majority of reported cases of SFTS were in older people.® Therefore, most studies are based on adult data, and
there are little pediatric data available. CHILDREN also could be infected with the SFTS virus; infection in this age
group is uncommon. Although SETSV reports in adolescents and children are uncommon, the literature revealed clinical
manifestations that were similar to those in adult patients.” '?

This report aims to evaluate a pediatric case from Anhui Province and the clinical and epidemiological characteristics
of SFTS in children in China, from 2011 to 2021.

Cases Presentation
A 3-year-old girl with no underlying disease had a 5-day-long fever with a high temperature of 40.5°C, loss of appetite, and
weakness. There were no signs of diarrhea, cough, vomiting, sputum production, myalgias, urinary irritation, or unconsciousness.
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Her parents claimed that she played on the grass near her grandmother’s house during the Dragon Boat Festival (June 25 to 27),
which was held in Lu’an City, Anhui Province, an epidemic area of the SFTSV. Her grandfather died of an SFTSV infection in
2017. She was sent to a community hospital after she developed fever symptoms on July 2. However, her fever did not disappear
after the combined treatment of compound paracetamol methamphetamine oral liquid and oseltamivir for 3 days, and she was
admitted to the First Affiliated Hospital of Anhui Medical University on July 5 for further treatment.

On admission, the patient had a pulse of 100 beats per minute, a 39.4°C fever, a rate of respiration of 14 breaths
per minute, and blood pressure of 110/90 mmHg. Petechiae or ecchymosis was observed, and neurological assessments
were negative. Diagnostic assessments revealed leukopenia (1.91 x 10° /L), thrombocytopenia (78 x 10° platelets/L)
moderately enhanced lactate dehydrogenase (1620 U/L), aspartate aminotransferase (81 U/L), and alkaline phosphatase
(160 U/L) levels (Table 1). The ultrasound results were normal. A chest CT scan revealed an increase in lung markings.
Sinus tachycardia was detected on the EKG. Cefoperazone sulbactam sodium and ganciclovir were prescribed for
controlling the infection based on his laboratory outcomes and clinical results.

Considering the possibility of SFTS virus infection, the child was transferred to the infection department the next day.
Vancomycin combined with cefoperazone, sulbactam for anti-infection, ribavirin (0.2 g, once a day for 7 d) combined with
gamma globulin (20 g, once a day for 5 d) for anti-virus, and other supportive treatments were implemented as new treatment
schemes.

On the third day in the hospital, the patient’s fever subsided, and her general circumstance and symptoms slowly
augmented. Three days after being admitted to the hospital, the patient’s WBC and platelet counts had come back to
normal. The other laboratory data were normalized over 8§ to 21 days.

In addition, other etiological tests were negative, such as cytomegalovirus, EB virus, respiratory virus series, and
blood culture. The blood samples on the second day of admission showed positive viral RNA by RT-PCR. The general
analysis of urine revealed proteinuria and mild hematuria.

Cases Summary
Three of the ten pediatric patients have tick bites (Table 2), three have had close contact with SFTSV infected family

members, and seven have rested and played in grassland.”'%'?

Table | Changes of Infection and Immunological Indexes in the Child with SFTS

Date WBC PLT CRP PCT FIB IL-1p IL-2R IL-6 IL-8 IL-10 TNF-0
(10°L) | (x10°L) | (mgll) | (ng/ml) | (gL) | (pgiml) | (UimL) | (pg/m) | (pg/m) | (pg/ml) | (pg/ml)

July 5th 1.91 78 05

July 6th 1.4 47 0.2 3.16 2.02 5.46 1096 333 14.0 127 1.3

July 9th 10.61 86 2.5 0.75 3.18 226 1120 <2 7.41 18.6 15.8

July 13th 4.4 271 8.8 6.11 6.51 706 <2 15.2 <5 14.6

Reference value 3.5-95 125-350 0-3 0-0.046 2-4 0-5 223-710 0-5.9 0-62 0-9.1 0-8.1

Table 2 Demographic and Epidemiological Characteristics of the
10 Cases of SFTS in Children from China, from 201 | to 2022

Variables Total
N %
Gender Male 4 40
Female 6 60
Risk condition Contact with SFTS cases 3 30
Resting and playing in grassland 7 70
A history of tick bites 3 30
A history of mosquito bites 2 20
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Table 3 Clinical and Laboratory Characteristics of the 10 Cases of
SFTS in Children from China, from 2011 to 2022

Variables Total
N | %

Signs and symptoms Fever 10 100
Weakness 10 100
Dyspnea 0 0
Cough 0 0
Headache 2 20
Abdominal pain 0 0
Nausea 4 40
Dizziness 2 20
Myalgia 0 0
Arthralgia | 10
Swollen lymph nodes 3 30
Hematuria | 10
Proteinuria 3 30
Skin eruption 3 30
Disturbance of consciousness 0 0
Sinus tachycardia 2 20
Thrombocytopenia (<60 x 10°/L) | 4 40
Leukocytopenia (<3.0 x 10%/L) 9 90

Outcome Mortality 0 0

The pediatric patients’ median age was 5.5 (range 2—16) years old, with four males.”'®'? Three of the patients had
experienced tick bites while participating in outdoor activities. Three of them had close contact with SFTSV-infected
family members. The pediatric cases were otherwise healthy and did not have any prior co-morbidities. Malaise fever and
gastrointestinal syndromes were the most common reasons for hospitalization. This is consistent with the findings from
adult patients. There were no signs of cough, dyspnea, consciousness disorder, production of sputum, or myalgias in the
pediatric cases. Other common symptoms are seen in adult patients like nausea, diarrhea, petechiae, hematemesis,
gingival bleeding, and hematuria, and are rarely seen in these pediatric patients. There were no neurological manifesta-
tions in any of the ten pediatric cases (Table 3).

In diagnostic assessments, hematological abnormalities at hospital admission into hospital comprised leucopenia (9
cases) and thrombocytopenia (4 cases).

Discussion
Herein, a pediatric case of SFTS in Anhui Province was reported. The patient was effectively processed with
a combination of ribavirin, IVIG, and antibiotics, and the clinical manifestation emerged to be less severe compared
to an older case.

Ribavirin is an antiviral drug that works against a variety of RNA viruses. It is a nucleoside antimetabolite, a type of
drug that prevents viral genetic material from being duplicated.'® Ribavirin has potential activities against Hantaan,
flaviviruses, and CCHF.!'* Based on the reported literature, it is clear that the evidence for ribavirin’s effectiveness in
SFTS patients is conflicting.!” They are not recommended for usage during pregnancy due to their teratogenic and
mutagenic properties.'®

There are no studies reported that particularly assess the effectiveness of ribavirin in pediatric patients of SFTS. More
research is imperative to ascertain the best ribavirin dose, course, and pathway of administration in children suffering
from SFTS.
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SFTS is a disorder that is capable of affecting any tissue or organ, resulting in a wide range of symptoms. Due to the
nonspecific nature of SFTS symptoms, differential diagnoses are complicated to make, and misdiagnoses are common. In
areas where SFTS is endemic, must be regarded in the differential diagnosis of pancytopenia, and viral hemorrhagic
disease. The differential diagnosis for SFTS encompasses diseases transmitted by the same vector such as Dengue fever,
Crimean-Congo hemorrhagic fever (CCHF), typhus, human granulocytic anaplasmosis (HGA), and Lyme disease;
however, other zoonoses and non-vector-borne diseases should also be considered, such as Influenza, thrombotic
thrombocytopenic purpura (TTP), myelodysplastic syndrome (MDS), and other hematological diseases.'’

Pediatric SFTS infection has a milder clinical course than adult SFTS infection and responds well to treatment. This
phenomenon led to the hypothesis that children were immune to infection, possibly due to immaturity of the immune
system or a lack of other injury risk factors (such as cigarette smoking). In SFTS pediatric case reports, no fatalities have
been reported. Because of their proclivity for asymptomatic or mild disease, the incidence of SFTS in children has likely
been underestimated.

Tick bites and living in a rural area are two major risk factors for acquiring the virus in children. Without nucleic acid
or antibody tests, SFTS is difficult to diagnose. Clinical suspicions on the basis of hematologic abnormalities and
symptoms, as well as a background of tick bites or animal contact, are crucial in the diagnosis of SFTS. Tick bites are not
always visible, so we need to look into the patient’s animal contact history or outdoor activities.

Currently, there is no effective vaccine for SFTS. Given the disease’s widespread endemicity and high case—fatality
rate, an effective anti-SFTS vaccine is needed. This field is expected to progress in the future.

Conclusion

SFTS is not very prevalent among children and with non-specific symptom, and it can be an easy diagnosis to miss. This
keeps the attention of health-care providers on the importance of considering this emerging zoonosis as a differential
diagnosis in children with fevers of unknown origin. It is necessary to improve regional surveillance of children with
acute febrile illnesses, conduct eco-epidemiological studies, and conduct serological research.
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