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In the United States, 20–40 hantavirus cases are re-
ported annually. Human infections result from in-

halation of aerosolized secretions of infected rodents. 
Hantavirus pulmonary syndrome (HPS) is associated 
with pneumonitis and has a broad clinical spectrum 
that ranges from mild or no symptoms to fulminant 
respiratory failure. Hemorrhagic fever with renal 
syndrome (HFRS) is a characteristic clinical entity 
that manifests with fever, hypotension, and renal fail-
ure (1) and can also manifest as a mild glomerulone-
phritis and renal insufficiency (2). Eurasian hantavi-
ruses (Hantaan virus, Puumala virus, and Seoul virus 
[SEOV]) cause HFRS; SEOV has a worldwide distri-
bution (1). However, HPS is the clinical manifestation 
of most domestically acquired hantavirus infections 
in the United States. 

HFRS in the United States was first reported in 2008 
in a 22-year-old man with SEOV infection (2). Investi-
gating a SEOV outbreak in 2017, the Centers for Disease 
Control and Prevention described 17 human cases in 
11 states, including Colorado (3). Of these 17 patients, 
9 were asymptomatic, 8 became ill, and 3 were hospi-
talized and recovered. The index case-patient was an 
18-year-old woman with hematuria and mildly elevated 
creatinine who owned a pet rat (4). Published descrip-
tions of hantavirus infection with renal manifestations 
in the United States are few, and the clinical characteris-
tics of the renal injury are not often described.

We report a 61-year-old man with predominant 
renal manifestations of hantavirus who acquired the 
virus in Colorado, USA, apparently after exposure to 
aerosolized rodent droppings. He lived on a farm in 
northeastern Colorado and had cleaned his garage of 
extensive mouse and rat droppings 2 weeks earlier. 
He did not wear a mask to clean and did not own 
pet rats or snakes. He sought care in April 2019 for a 
4-day history of fever up to 38.3°C, headache, fatigue, 
and myalgia. He also reported abdominal pain, an-
orexia, neck stiffness, and photophobia. 
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In North America, hantaviruses commonly cause hanta-
virus pulmonary syndrome (HPS). Clinical descriptions of 
hantavirus-associated renal disease in the Americas are 
scarce. Herein, we discuss the case of a 61-year-old man 
whose predominant manifestations were acute kidney in-
jury and proteinuria. Clinical recognition of renal signs in 
hantavirus infections can reduce risk for death.

1These authors contributed equally to this article.



When he arrived he was alert; heart rate was 87 
bpm, blood pressure 118/73 mm Hg, respiratory rate 
26/min, temperature 37.0°C, and SpO2 94%. Physical 
examination revealed mild abdominal tenderness. 
Laboratory findings included mild thrombocytope-
nia (140 × 109/L; reference 150–100 × 109/L); elevat-
ed creatinine (2mg/dL; reference 0.7–1.3 mg/dL); a 
glomerular filtration rate of 35 mL/min (reference 
90–120 mL/min); and increased lactate dehydroge-
nase (306 units/L, reference 124–271 U/L), fractional 
excretion of sodium (FeNa) (0.5%), spot albumin-to-
creatinine ratio (1,576 mg/G, reference <30 mg/G), 
and urine protein (100 mg/dL, reference 0–20 mg/
dL). A 24-hour total protein excretion was 861 mg/D 
(reference 0–101 mg/D). Cerebrospinal fluid param-
eters were within reference values. Chest radiograph 
showed interstitial prominences and bibasilar patchy 
opacities (Figure). Renal ultrasound results were nor-
mal. Results were negative for blood and cerebrospi-
nal fluid cultures and tests for HIV, hepatitis A/B/C, 
and lymphocytic choriomeningitis virus. He was ad-
mitted for overnight observation; intensive care was 
not required. Renal function was stable after 24 hours, 
and he was discharged home without renal replace-
ment or other supportive therapy. 

Using a qualitative assay (Quest Diagnostics 
Infectious Diseases, http://www.questdiagnostics.
com), we detected IgM and IgG against recombi-
nant hantavirus antigens derived from both Old 
and New World hantaviruses in patient samples. 
Testing at the Colorado Public Health Laboratory 
confirmed Sin Nombre virus (SNV)–specific IgM of 
1:6,400 (expected result <1:100). The patient recov-
ered by day 6, with no residual symptoms. Three 
weeks later, his creatinine was within reference lev-
els (1.07 mg/dL).

This patient’s primary manifestations of hanta-
virus infection were reversible acute kidney injury 
and proteinuria. Respiratory symptoms were mild; 
his respiratory rate was slightly elevated, and chest 
radiograph disclosed interstitial infiltrates suggestive 
of mild HPS. Clinical HFRS manifestation can range 
from asymptomatic infection to acute renal failure 
with proteinuria, hematuria, and oliguria. Severity 
has been correlated with a specific hantavirus strain 
(5). Proteinuria is due to hantavirus nephritis, which 
is transient and usually resolves in 2 weeks (6). When 
acute interstitial nephritis occurs, it may manifest as 
acute tubular necrosis with histologic evidence of glo-
merular and endothelial damage (7).

HFRS caused by Puumala virus (nephropathia 
epidemica) or SEOV is generally mild and associated 
with a benign long-term prognosis. Diagnosis is fa-
cilitated by a high index of suspicion, a complete his-
tory including occupational and travel history, recog-
nition of characteristic clinical symptoms, serologic or 
PCR testing, and exclusion of other infections. HFRS 
should be suspected in patients with acute renal fail-
ure, fever, hemorrhage, headache, and abdominal, 
back, or orbital pain; who live in rural areas; or who 
have possible rodent exposure within the previous 
7 weeks. Because hantavirus infection rarely mani-
fests as kidney disease in the United States, clinicians 
might be less aware of HFRS. At least 1 other SNV 
case has been reported with renal involvement re-
quiring transient hemodialysis (8). General manage-
ment is supportive, and most patients recover fully; 
few develop chronic renal sequelae (9).

Because of serologic cross-reactivity between 
SNV and SEOV, we lack a final etiology in this 
case. Our findings are also limited by the absence of  
viral sequencing and nephritis pathology analysis 
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Figure. Chest radiographs 
displaying bibasilar patchy 
interstitial opacities in patient with 
hantavirus pulmonary syndrome, 
Colorado, USA. A) Posteroanterior 
view. B) Lateral view.
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Crimean-Congo hemorrhagic fever virus (CCHFV) 
has the potential to emerge in areas where com-

petent vectors are present and become a major risk 
to public health. Because of an absence of registered 
vaccines or specific antiviral treatment, CCHFV is in-
cluded as one of the diseases prioritized by the World 
Health Organization for research and development in 
public health emergency contexts. Nosocomial infec-
tions are one of its transmission routes; thus, aware-
ness of possible sources of infection is important for 
reducing risk to healthcare workers and other con-
tacts of infected persons.

We detected a case of CCHFV infection in South 
Africa during a retrospective study, conducted in 2014, 
of serum samples from patients with suspected tickbite 
fever and no diagnosis. We retrospectively screened 
196 serum samples that were collected during 2008–
2011 from acutely ill patients in Free State Province 
and submitted to the routine serology laboratory of the 
Department of Medical Microbiology, National Health 
Laboratory Service (Bloemfontein, South Africa) with 
suspected rickettsial infection. The University of the 
Free State Health Science Ethics Committee provided 
ethics approval to screen residual diagnostic samples 
(ethics approval no. ETOVS 118/06). 

For this screening, RNA was extracted from hu-
man serum samples using the QIAamp Viral RNA 
Mini Kit (QIAGEN, https://www.qiagen.com), ac-
cording to the manufacturer’s instructions. We used 
RNA as template in a nested reverse transcription 
PCR (RT-PCR) with CCHFV primers designated F2, 

confirmation. However, our findings indicate that 
clinical recognition of renal signs and rapid detec-
tion of hantavirus infections can reduce risk for se-
rious outcomes.
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Crimean-Congo hemorrhagic fever virus (CCHFV) 
causes severe disease with fatalities. Awareness of po-
tential sources of infection is important to reduce risk to 
healthcare workers and contacts. We detected CCHFV 
RNA in formalin-fixed, paraffin-embedded tissues from a 
spontaneous abortion that were submitted for histology 9 
weeks after a suspected CCHFV infection in the mother.

1Deceased.
2These authors contributed equally to this article.


