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Case Presentation

A 6-year-old previously healthy female presented with 5 
days of fever to 103 F, abdominal pain, vomiting and intermittent 
headaches. No rashes, easy bruising, swelling, or sore throat 
were reported. Exposure history was extensive and included 
recent travel to Russia, Turkey, Yosemite, and the San Diego Zoo, 
as well as multiple mosquito bites in Russia and Yosemite. Travel 
to Russia occurred 3 weeks prior to admission, where she stayed 
at her grandfather’s farm. Rodent droppings were noted around 
the home. She then returned to the United States where she 
stayed at a rental home in Yosemite and played under a porch at 
that house and swam in fresh water. There were no known tick 
bites. She had a transient febrile illness in Russia that resolved, 
and no other recent illnesses. She visited her pediatrician and 
was taking Ibuprofen for fever and Cephalexin for possible 
urinary tract infection (hematuria on a urinalysis, culture 
ultimately negative). Due to persistent fever, she presented to the 
Emergency Department on day 5 of illness where she was found  

 
to have significant thrombocytopenia (Platelet 34 TH/uL) without 
leukopenia or anemia, and an unremarkable complete metabolic 
panel including near normal renal function (Creatinine 0.54 mg/
dL eGFR 87 mL/min by bedside Schwartz equation) and normal 
liver function. Urinalysis with proteinuria (3+), hematuria (2+), 
and markedly elevated urine protein to creatinine ratio of 21.5 
mg/mg. She was admitted to Pediatric Hospital Medicine service 
for further management. 

Interestingly, her grandfather was hospitalized 2 weeks after 
her family’s departure from Russia and diagnosed with hantavirus 
hemorrhagic fever renal syndrome (HFRS). He has since made a 
full recovery.

Final Diagnosis

In cases of prolonged fever with significant travel history, 
there is a wide differential diagnosis including bacterial infections, 

Abstract  

A 6-year-old previously healthy female from the United States presented with 5 days of high fever to 103F, abdominal pain, and vomiting. 
Exposure history included recent travel to Russia, Turkey, Yosemite, and the San Diego Zoo, as well as multiple mosquito bites. On admission, she 
was found to have thrombocytopenia, hematuria, nephrotic range proteinuria and subsequently developed acute kidney injury. Her grandfather 
was hospitalized shortly after her family’s departure from Russia and diagnosed with hantavirus hemorrhagic fever renal syndrome (HFRS). 
While extremely rare in the United States, her clinical picture was concerning for HFRS. We also considered other infections with fever and 
thrombocytopenia such as rickettsia, leptospirosis, dengue, hemolytic uremic syndrome, and other causes of acute glomerulonephritis including 
lupus nephritis, post-streptococcus glomerulonephritis. After initial complications of acute kidney injury and thrombocytopenia requiring 
support with intravenous fluids, the patient made an uneventful recovery. Serology tests later resulted positive for Hantavirus. This case describes 
a rare diagnosis in the United States, and stresses importance of HFRS should be on differential of pediatric patient with fever, thrombocytopenia, 
and recent travel or exposure.
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viral infections, and autoimmune processes. Her presentation of 
significant proteinuria, hematuria, thrombocytopenia, and acute 
kidney injury (developed shortly after admission) with travel to 
Eastern Russia with known hantavirus exposure was concerning for 
HFRS. She underwent broad infectious work-up (Table 1) including 
Karius testing [Karius is a plasma next-generation sequencing that 
can detect 1000 bacterial pathogens, fungi, parasites, DNA viruses 

(Complete list of pathogens available at: https://kariusdx.com/
pathogenlist/3.6)] [1]. and testing for etiologies of acute kidney 
injury or acute glomerulonephritis (Table 2). As shown in Table 2, 
she tested positive for microalbumin and B2 microglobulin which 
are consistent with acute kidney injury. Her urine cytology did not 
show evidence of eosinophilia that would have been suggestive of 
acute kidney injury due to NSAIDs.

Table 1: Infectious Disease Work-up. 

Infectious Disease Workup Result

Hantavirus IgM Positive

Hantavirus IgG Positive

Rickettsia Ab Pnl Negative

Respiratory Pathogen panel Negative

Strep Throat Screen Negative

ASO Titer Negative

Mycoplasma IgM Negative

Karius (Plasma next-gen sequencing) Negative

Table 2: Glomerulonephritis work-up. 

Glomerulonephritis Workup Result

DsDNA Antibody Negative

ANCA screen Negative

C3 84 (nL 65-122 mg/dL)

C4 24 (nL 21-42 mg/dL)

Urine Microalbumin 1619.6 mg/L (nL > 17.0 )

Urine Cytology small number of erythrocytes. No eosinophils

B2 Microglobulin Urine 0.49 (nL < 0.24 mg/L)

Hantavirus testing eventually resulted positive and diagnosis of Hantavirus Hemorrhagic Renal Syndrome was confirmed.

Figure 1: Creatinine vs. Time. Highlights peak creatinine on day 7 of illness, with normalization by day 16, and persistent resolution after 2 
months.
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Hospital Course

Her admission vitals including blood pressure for age and 
physical examination including abdominal, neurological, and 
skin examination were unremarkable. Within 24-48 hours she 
developed acute kidney injury with elevated serum creatinine. 

Her peak serum creatinine was 1.43 mg/dL on day 7 of 
illness, as demonstrated in Figure 1. She also developed mild 
hypoalbuminemia (albumin 2.9 mg/dL) and hyperphosphatemia 
(Phos 7.4 mg/dL). She remained non-oliguric throughout her 
4-day hospital stay. Her thrombocytopenia improved after day 5 of 
illness, as shown in Figure 2. Renal ultrasound was unremarkable. 

Figure 2: Platelets vs. Time. Highlights significant thrombocytopenia at presentation with gradual improvement overtime with normalization.

Treatment focused on supportive care and careful fluid 
management. She was started on intravenous fluids, a low 
potassium low phosphorus diet, and phosphorus binders with 
meals. She was discharged home after hospitalization for 4 
days total. Her renal function and thrombocytopenia gradually 
improved and normalized over the next 2 weeks and proteinuria 
resolved. She did not require hemodialysis. She was seen in 
Nephrology Clinic 2 months after admission and was doing well 
with normal renal function, no proteinuria, and normal blood 
pressure.

Hantavirus testing resulted positive the day after discharge, 
confirming the diagnosis of Hantavirus hemorrhagic renal 
syndrome. 

Discussion

Hantavirus infections can lead to life-threatening pulmonary 
and renal disease [2]. Hantaviruses are a genus of enveloped RNA 
viruses within the family Bunyaviridae [3]. Pathogenic viruses in 
humans are carried by rodents and transmitted through inhalation 
of aerosolized rodent urine, saliva, and feces [4]. Humans are 
generally considered dead-end hosts. The virus causes changes in 
blood coagulation, vasodilatation, and disturbances in the barrier 
function of capillaries, leading to severe capillary leak syndrome. 
Hantaviruses of the Old World (Europe and Asia) are known to 
cause HFRS, while hantaviruses of the New World (Americas) are 
known to cause Hantavirus Pulmonary Syndrome (HPS). Puumala 

virus is the most common disease causing HFRS in Western and 
Northern Europe, particularly in Russia, and has been known to be 
the cause of epidemic breakouts. In Russia, 131,590 cases of HFRS 
were reported during 2000-2017 from 6 different strains with a 
0.4% case fatality [5]. Interestingly, most patients were age 20-50 
years of age and 80% of cases were in men. Only 2.4% of cases 
(3,157) during this timeframe were reported in children less than 
14 years old. In St. Petersburg Russia in 2019, only 2 out of 73 
cases of HFRS were in children [6].

In North America, Sin Nombre virus (SNV) is the most 
predominant hantavirus, known to cause HPS [7]. Deer mice 
(Peromyscus maniculatus) found throughout North America are 
the reservoir for SNV [8]. The mouse prefers woodlands but also 
appears in desert areas. In 2012, there was an outbreak of HPS 
from Sin Nombre virus to visitors in Yosemite National Park due to 
suspected deer mouse reservoir [9]. Interestingly, our patient did 
have recent travel to Yosemite. However, given her clinical picture 
fit HFRS and her grandfather also tested positive, we suspect she 
most likely contracted Hantavirus during her travel in Russia. 
Children are thought to be less affected by hantavirus when 
compared to adults, but more recently have been found in highly 
pathogenic endemic regions were shown to be comparable [10].

According to the Centers for Disease Control and Prevention, 
in 2017 there was an outbreak in the United States of the Seoul 
virus, a hantavirus strain causing HFRS, affecting 17 people 8 
including an 18-year-old female owner of infected pet rats, who 
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was determined to be the index case [11]. In 2014, a case report 
was published in BMJ of a 59-year-old man in the United Kingdom 
who developed hantavirus HFRS from infected rats on his property 
[12]. He made an uneventful recovery after management with 
supportive care and careful fluid balance. 

The acute clinical course of HFRS classically includes five phases 
of illness: febrile, hypotensive, oliguric, polyuric, covalescent. 
The febrile phase occurs day 1-7 and includes symptoms of 
fever, headache, vomiting, abdominal pain, back pain, visual 
disturbances [13] The hypotensive phase, occurring between 
days 1-3 of illness, is characterized by, features of capillary leak 
and manifests predominantly pulmonary symptoms. The oliguric 
phase occurs days 2-6 and features decreased urine output, fluid 
retention, anuria. The severity of acute kidney injury peaks in the 
second week of illness and is mediated by both cellular and innate 
immune systems, to endothelial cell infection viral infection [14]. 
The oliguric phase followed by the polyuric phase occurs after 
2 weeks with increased urine output. Finally, the convalescent 
phase occurs over the next 3 to 6 months and can include 
symptoms of fatigue and weakness. This clinical timeframe fit our 
patient’s presentation; however, to our knowledge she has not 
shown any long-term effects of fatigue and weakness thus far. The 
literature on the expected course in children is sparse; a recent 
report from Germany compared clinical features of hantavirus 
infection between 295 adults and 22 children and showed no 
significant differences in regard to incidence or severity of AKI or 
thrombocytopenia, with full recovery of all patients [15]. Children 
were more likely to present with abdominal pain and nausea/
vomiting, which was consistent with our patient’s course. While 
the acute phase typically resolved, there may be an association 
between hantavirus exposure and future chronic kidney disease 
in endemic populations [16]. Because our patient’s renal disease 
improved with supportive care, kidney biopsy was not pursed, 
and it is possible that she had renal impairment and proteinuria 
related to NSAID exposure, however her clinical course was most 
consistent with hantavirus infection.

Treatment is focused generally on supportive care, as there is 
no current anti-viral treatment [4,17]. Ribavirin has been shown 
in some in vitro and in vivo studies to have some clinical effect; 
however, it is non-specific and is not the standard of care [18]. One 
prospective study of 242 patients showed intravenous ribavirin 
reduced mortality, but other studies have not been able to 
replicate this finding [19]. Our patient improved clinically without 
ribavirin. There is no vaccine available due to lack of adequate 
animal models of hantavirus-associated disease [4,17]. Currently, 
efforts are focused on prevention of contacts between humans and 
infections mammals to help prevent the spread of the virus. 

To our knowledge there have been no pediatric case reports 
of hantavirus HFRS of a patient receiving treatment in the 
United States, while it is a prevalent cause of acute kidney injury 
throughout Europe and the western world [7]. Hantavirus 

infection contracted in the United States has typically been related 
to virus strains causing Hantavirus Pulmonary Syndrome (HPS), 
but not strains causing hantavirus HFRS [20]. We suspect our 
patient contracted the virus in Russia. Early diagnosis of HFRS 
has been shown to decrease medical costs and hospitalizations, 
as early diagnosis can prevent unnecessary testing and encourage 
supportive care [21]. Through this case report we hope to increase 
the awareness of hantavirus infection as a potential cause of 
hemorrhagic fever with renal syndrome in pediatric patients. This 
case stresses the importance of obtaining detailed travel history to 
determine uncommon etiologies of undifferentiated fever. 

Conclusion

Hantaviruses of Old World are known to cause a clinical picture 
of hemorrhagic fever with renal syndrome. HFRS should be on 
differential of pediatric patient with fever, thrombocytopenia, and 
recent travel or exposure. Development of Acute Kidney Injury 
can be delayed from initial presentation. Management of HFRS is 
supportive with fluid rehydration and close monitoring of renal 
function and fluid status. Prevention efforts focus on eradicating 
infectious mammals to prevent spread of the virus.
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