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We report 3 cases of Puumala virus infection in a family
in Switzerland in January 2019. Clinical manifestations
of the infection ranged from mild influenza-like illness to
fatal disease. This cluster illustrates the wide range of
clinical manifestations of Old World hantavirus infections
and the challenge of diagnosing travel-related hemorrhagic fevers.

P

uumala orthohantavirus (PUUV), a species of
the genus Orthohantavirus within the Hantaviridae family, is an enveloped single-strand negativesense RNA virus (1). The case-fatality ratio of Old
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World hantaviruses ranges from 1%–10% for Dobrava-Belgrade and Hantaan orthohantaviruses to
<1% for PUUV. Infection is transmitted by direct
inhalation of virion-containing aerosols from rodent urine and feces. PUUV causes nephropathia
epidemica, a limited form of hemorrhagic fever
with renal syndrome (1). In Russia, 6,000–8,000
cases of hemorrhagic fever with renal syndrome
are reported annually. Most cases occur in Western
Russia and are caused by PUUV and Dobrava-Belgrade orthohantaviruses (2).
Asthenia, fever, chills, diffuse myalgia, and lumbar pain developed in a man 45 years of age 4 days
after he returned to Switzerland from Samara, his
hometown in central Russia (Appendix, https://
wwwnc.cdc.gov/EID/article/27/2/20-3770-App1.
pdf). Four days later, he sought treatment at the Geneva University Hospitals (Geneva, Switzerland) for
septic shock with disseminated intravascular coagulation and kidney and liver failure. He had severe
thrombocytopenia and elevated levels of C-reactive
protein, procalcitonin, and leukocytes (Appendix Table 2). We transferred him to the intensive care unit
for mechanical ventilation and hemodynamic support because of severe metabolic acidosis and confusion. We began treatment with broad-spectrum antimicrobial drugs, including doxycycline for possible
leptospirosis. The day after admission, the patient
tested positive for PUUV by real-time reverse transcription PCR (3) with a cycle threshold of 28. His serum sample tested positive for IgM and IgG against
hantaviruses (Appendix Table 1). Shortly after his
diagnosis, we administered 2 doses of 30 mg subcutaneous icatibant 6 hours apart. The patient died of
multiple organ failure <60 hours after admission.
The next day, fever, lymphopenia, moderate
thrombocytopenia, and hepatitis developed in the index patient’s daughter, who was 12 years of age (Appendix). She was hospitalized and tested positive for
PUUV by PCR with a cycle threshold of 26. We prescribed a 5-day course of oral ribavirin starting with
an initial dose of 30 mg/kg followed by 15 mg/kg
every 6 hours (4). The viral load in plasma rapidly
decreased. We did not detect viral RNA in urine (Appendix Table 3). Interstitial nephropathy briefly developed and subsided; she was discharged without
sequelae after 7 days.
The wife of the index patient had had influenzalike symptoms in Russia during the week before her
husband’s illness. Her serum sample tested positive
for IgM and IgG against hantaviruses. We used a
pseudovirus-based neutralization assay to confirm
serologic results (Appendix Figure 1).
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We sequenced the viral genome from blood
samples taken from the father (GenBank accession no. MT822196) and the daughter (GenBank
accession no. MT822195) using high-throughput
sequencing (Appendix Figure 2). Both sequences
showed a 100% s segment match and were related
to PUUV sequences in GenBank from Samara (Figure), confirming that the patients were exposed
there. Regular outbreaks occur in Samara (5), where
annual rodent control measures were delayed in
2019. In Switzerland, local acquisition of PUUV
is rare (6).
This familial cluster highlights the wide spectrum of clinical manifestations of PUUV, which can
range from an influenza-like illness (mother) to the
classical nephropathy (daughter) to a rapidly fatal
hemorrhagic fever with shock and multiple organ
failure (father). Such a large spectrum of disease
might be caused by the viral inoculum or host factors. Uncontrolled immune response and subsequent cytokine storm have been identified as key
factors in the development of critical disease (7).
Smoking, enzymatic polymorphisms, and gene variants such as HLA-B8 DRB1*03:02 (8) might be risk
factors for severe disease, whereas HLA-B57 might
have a protective effect (9). High procalcitonin

levels, severe thrombocytopenia, increased interleukin 6 levels, and leukocytosis are known markers for
severe disease.
Although specific antimicrobial drugs have
been tested against PUUV infections, treatment is
limited to supportive care. A small trial in Russia
showed no effect of ribavirin on PUUV viral load or
risk for death (10). We decided to treat the daughter with ribavirin because of her early diagnosis
and treatment, the potential genetic factors that
might predispose her to severe disease, and the
emotional context of her father’s death. We treated
the father with icatibant, a selective antagonist of
the bradykinin type 2 receptor that reduces capillary leakage. This treatment has been used with
apparent success in 2 patients with severe PUUV
infection (Appendix).
PUUV usually causes limited renal disease but
has a broad spectrum of clinical manifestations. Human hantavirus infections are rare in Switzerland and
mostly acquired outside of the country. Physicians
should consider viral hemorrhagic fevers when a patient has worsening influenza-like illness, thrombocytopenia, renal and hepatic impairment, and a plausible epidemiologic link to a region to which these
viruses are endemic.

Figure. Phylogenetic tree of Puumala virus using S segment nucleotide sequences. Bold text indicates sequences isolated from family
in Switzerland. GenBank accession numbers are provided in brackets. Lineages are indicated at right. Scale bar indicates number of
substitutions per site.
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Severe acute respiratory syndrome coronavirus 2 readily transmits between domestic cats. We found that domestic cats that recover from an initial infection might be
protected from reinfection. However, we found long-term
persistence of inflammation and other lung lesions after
infection, despite a lack of clinical symptoms and limited
viral replication in the lungs.

P

revious studies have demonstrated the transmissibility of severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) by direct or indirect contact between domestic cats (1,2). Given the
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