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Nephropathia epidemica

BACKGROUND
Nephropathia epidemica (NE) is caused by Puumala virus,
a member of the Hantavirus genus in the Bunyaviridae fam-
ily. Hantaviruses are the cause of rodent-borne haemor-
rhagic fevers with renal syndrome (HFRS) and hantavirus
pulmonary syndrome (HPS). Puumala virus is likely to be
the most prevalent hantavirus in Europe. The virus is ex-
creted in saliva, urine and faeces from its natural reservoir,
the bank vole. Puumala virus can remain infectious in bank
vole cage bedding for two weeks. Transmission to humans
often occurs in an aerosolised form. Humans may be ex-
posed to virus aerosols during occupational or recreational
activities, such as working with hay, cleaning barns or sum-
mer cottages, cutting wood and entering buildings contami-
nated with rodent excretions.

Nephropathia epidemica was first described by two
Swedish physicians, independently, in 1934. The linkage to
the bank vole was suggestedmany years later. The virus was
first isolated in 1982 in Puumala, a municipality in south-
eastern Finland.

In Sweden, between 50 and 600 cases are reported each
season with a considerable interannual variation coupled to
the 3–4-year population cycle of the bank vole. During the

winter seasons 2006–2007 and 2007–2008 the number of
notified cases rose to 1400, wheremost of the cases occurred
in 2007 (Figure 29). It is hypothesised that a parallel occur-
rence of a peak in the bank vole population and lack of snow
cover in December 2006 caused bank voles to seek refuge
in buildings and barns, hence increasing their contact with
humans.

DISEASE
Animals
In the bank vole, the infection is understood to be subclini-
cal.

Humans
The clinical picture is characterised by a sudden onset of
high fever, headache, backache and abdominal pain. The
symptoms range from sub-clinical to renal failure requiring
intensive care and dialysis, but fatal cases are rare. The in-
cubation period varies from 2 to 6 weeks.

LEGISLATION
Animals
Hantaviruses are not notifiable in animals.

Figure 28: Humans may be exposed to Puumala virus during occupational or recreational activities, such as working with hay, cleaning
barns or summer cottages, cutting wood and entering buildings contaminated with rodent excretions. Photo: LordRunar/iS-
tock.
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Humans
Nephropathia epidemica has been notifiable since 1989 ac-
cording to the Communicable Disease Act (SFS 2004:168
with the amendments of SFS 2022:217).

SURVEILLANCE
Animals
There is no surveillance in animals.

Humans
Notification of human cases is mandatory, and surveillance
is based on identification of the disease by a treating physi-
cian or by laboratory diagnosis. Both are obligated to report
identified cases to the regional and national level to enable
further analyses and adequate intervention measures.

RESULTS
Humans
In 2022, 460 cases of NE were reported, which is equivalent
to an incidence of 4.4 cases per 100 000 inhabitants. This is
a significant increase in cases compared with 2021 (n = 278)
(Figure 29). The gender and age distributions were similar
compared with previous years. The median age for cases
was 57 years (age range 2–90 years) and 62% (n = 284) of
cases were men. Few cases of NE were reported below the
age of 20 years (n = 16). The reason for this difference in

incidence between age groups and sexes is not completely
understood, but behaviour is most likely an important factor.

The vast majority of cases were infected in Sweden: 433
(99%) out of the 436 cases where country of infection was
stated. Two cases stated Finland as their country of infec-
tion and one case Norway. The country of infection for 24
cases was unknown.

The region of Västerbotten had the highest incidence
of NE with 56 cases per 100 000 inhabitants, followed by
the regions of Västernorrland (37 cases) and Norrbotten (35
cases). A few cases were also reported in the south of Swe-
den. This regional pattern is consistent with those observed
during previous years.

DISCUSSION
During recent years, fluctuations in the bank vole population
have coincided with increases and decreases in the number
of human cases of Puumala virus infections. The 3–4-year
natural population cycle and variations in the climatic con-
ditions impact the rodent populations.
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Figure 29: Notified incidence per 100000 inhabitants of human Nephropathia epidemica in Sweden 1997–2022.
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