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From October 2011 to April 2012, 852 human hantavi-
rus infections were notified in Germany, of which 580 
(68%) were in Baden-Württemberg. Case numbers 
started to rise earlier than they did before the previ-
ous outbreaks in 2007 and 2010, and are the largest 
ever reported in this state during October to April of 
any year. The early rise could be due to a beech mast 
year in 2011, followed by an early and massive repro-
duction of the reservoir bank vole populations during 
winter 2011 and spring 2012.

Outbreak description
From October 2011 to April 2012 (reporting weeks 40 
2011 to week 17 2012, ending 27 April 2012), 852 cases 
of hantavirus infections meeting the national case 
definition [1,2] were notified in Germany (cumulative 
incidence: 1.04 per 100,000 population) [3]. Of these, 
580 cases (68%) originated in the southern federal 
state of Baden-Württemberg (cumulative incidence: 5.4 
per 100,000 population) (Table). This count exceeds 
the number of cases observed during the months 
October to April that preceded the outbreaks in 2007 
(172 cases) and in 2010 (327 cases) in the same state 
(Table). We report on this ongoing outbreak in Baden-
Württemberg, taking into consideration cases notified 
from October 2011 to April 2012. 

Background
Puumala virus is the predominant human pathogenic 
hantavirus species in western, central and northern 
Europe [4]. It is transmitted to humans by exposure 
to excreta of its rodent reservoir, bank voles (Myodes 
glareolus) [5]. After an incubation period of usually 
two to four weeks [6], typical clinical manifestations 
include a sudden onset with fever, headache, back 
pain and gastrointestinal symptoms. Renal involve-
ment is prominent and manifests initially as oliguria 
and later as marked polyuria (nephropathia epidemica) 

[7]. Only 30% of Puumala virus infections occur with 
typical clinical signs, resulting in high under-reporting 
[8]. There is currently no specific antiviral treatment 
[4]. Recommended prevention measures focus on the 
avoidance of exposure and inhalation of potentially 
contaminated dust [9]. 

In Germany, laboratory-confirmed cases of hantavi-
rus infections have been notifiable since 2001 [1,10]. 
Between 2001 and 2011, the number of annual notifi-
cations ranged from 72 to 447, with a median of 235, 
except for two outbreaks in 2007 (1,688 cases) and 
2010 (2,107 cases) [11]. From November 2011 to February 
2012, the Robert Koch Institute observed an increase 
in the number of cases notified in Germany compared 
with the mean in the same period in the five preced-
ing years, from 2006/2007 to 2010/2011. Some 64% of 
these cases were reported from Baden-Württemberg 
[11].

Figure 1 represents the temporal distribution of cases 
in Baden-Württemberg from reporting week 40 in 2011 
until reporting week 17 in April 2012, in comparison 
with the outbreak periods of 2006–2007 and 2009–
2010. The current outbreak period 2011–2012 is char-
acterised by an early increase of cases, which started 
already in October 2011. In the last reported week in 
2012 (week 17), the number of cases (n=87) has almost 
reached the historical weekly maximum of the 2007 
outbreak year (96 cases in week 22).

Figure 2 shows the geographical distribution of cases 
in Baden-Württemberg. Some 45% of all cases (n=580) 
were reported from five of the 44 counties of Baden-
Württemberg. These counties are in the central part 
of the state, comprising the city of Stuttgart (n=65; 
incidence: 10.7 per 100,000 population), Tübingen 
(n=34; incidence: 15.4 per 100,000 population), 



2 www.eurosurveillance.org

ta
bl

e
N

um
be

r a
nd

 in
ci

de
nc

e 
of

 n
ot

ifi
ed

 c
as

es
 o

f h
an

ta
vi

ru
s i

nf
ec

tio
n 

in
 e

ac
h 

fe
de

ra
l s

ta
te

, G
er

m
an

y, 
20

01
–2

01
2 

St
at

e

20
01

–2
00

6
20

07
20

08
20

09
20

10
20

11
20

12

M
ed

ia
n 

an
nu

al
 

nu
m

be
r o

f c
as

es
  

(r
an

ge
)

M
ed

ia
n 

an
nu

al
 

in
ci

de
nc

e 
(r

an
ge

)

Nu
m

be
r o

f c
as

es
 (i

nc
id

en
ce

 p
er

 1
00

,0
00

 p
op

ul
at

io
n)

W
in

te
ra

An
nu

al
An

nu
al

An
nu

al
W

in
te

ra
An

nu
al

W
in

te
ra

An
nu

al
W

in
te

ra
20

12
 u

nt
il 

w
ee

k 
17

b

Ba
de

n-
W

ür
tt

em
be

rg
87

.5
  

(2
2–

16
4)

1.
02

  
(0

.5
5–

1.
54

)
17

2 
 

(1
.6

)
1,

09
0 

 
(1

0.
14

)
74

  
(0

.6
9)

83
  

(0
.7

7)
32

7 
 

(3
.0

4)
99

8 
 

(9
.2

8)
61

  
(0

.5
7)

12
8 

(1
.1

9)
58

0 
 

(5
.3

9)
50

1 
  

(4
.6

6)

Ba
va

ria
23

.5
  

(1
2–

61
)

0.
24

  
(0

.1
4–

0.
49

)
38

  
(0

.3
1)

29
6 

 
(2

.3
6)

41
  

(0
.3

3)
21

 
 (0

.1
7)

86
  

(0
.6

8)
43

7 
 

(3
.4

9)
45

  
(0

.3
6)

46
  

(0
.3

7)
65

  
(0

.5
2)

43
  

(0
.3

4)

Be
rli

n
1 

 
(0

–2
)

0.
03

  
(0

–0
.0

6)
1 

 
(0

.0
3)

1 
 

(0
.0

3)
3 

 
(0

.0
9)

0 
 

(0
)

0 
 

(0
)

3 
 

(0
.0

9)
0 

 
(0

)
0 

 
(0

)
0 

 
(0

)
0 

 
(0

)

Br
an

de
nb

ur
g

0 
 

(0
–3

)
0 

 
(0

–0
.1

2)
1 

 
(0

.0
4)

4 
 

(0
.1

6)
3 

 
(0

.1
2)

0 
 

(0
)

0 
 

(0
)

2 
 

(0
.0

8)
2 

 
(0

.0
8)

6 
 

(0
.2

4)
4 

 
(0

.1
6)

0 
 

(0
)

Br
em

en
0 

 
(0

–1
)

0 
 

(0
–0

.1
5)

0 
 

(0
)

0 
 

(0
)

0 
 

(0
)

0 (0
)

0 
 

(0
)

1 
 

(0
.1

5)
1 

 (0
.1

5)
0 

 
(0

)
1 

 
(0

.1
5)

1 
 

(0
.1

5)

Ha
m

bu
rg

0 
 

(0
–1

)
0 

 
(0

–0
.0

6)
0 

 
(0

)
3 

 
(0

.1
7)

1 
 

(0
.0

6)
2 

 
(0

.1
1)

1 
 

(0
.0

6)
0 

 
(0

)
1 

 (0
.0

6)
1 

 
(0

.0
6)

0 (0
)

0 
(0

)

He
ss

e
10

.5
  

(4
–3

4)
0.

21
  

(0
.0

8–
0.

56
)

3 
 

(0
.0

5)
27

  
(0

.4
4)

12
  

(0
.2

)
4 

 
(0

.0
7)

31
  

(0
.5

2)
17

4 
 (2

.8
7)

10
  

(0
.1

6)
13

 
(0

.2
1)

23
  

(0
.3

8)
19

  
(0

.3
1)

M
ec

kl
en

bu
rg

-
Vo

rp
om

m
er

n
4 

 
(1

–8
)

0.
23

  
(0

.2
3–

0.
46

)
2 

 
(0

.1
2)

11
  

(0
.6

5)
11

  
(0

.6
6)

12
 

 (0
.7

3)
8 

 
(0

.4
8)

11
 

 (0
.6

7)
5 

 (0
.3

)
5 

(0
.3

)
5 

 
(0

.3
)

1 
 

(0
.0

6)

Lo
w

er
 S

ax
on

y
8 

 
(3

–7
5)

0.
13

  
(0

.0
4–

0.
94

)
12

  
(0

.1
6)

93
  

(1
.1

7)
18

  
(0

.2
3)

16
  

(0
.2

)
34

  
(0

.4
3)

12
3 

 (1
.5

5)
18

 
 (0

.2
3)

23
(0

.2
9)

48
  

(0
.6

)
36

  
(0

.4
5)

No
rt

h 
Rh

in
e-

W
es

tp
ha

lia
29

.5
  

(1
8–

14
3)

0.
17

  
(0

.1
1–

0.
79

)
22

 
 (0

.1
2)

12
4 

 
(0

.6
9)

61
 

 (0
.3

4)
32

 
 (0

.1
8)

57
  

(0
.3

2)
15

6 
 (0

.8
7)

24
  

(0
.1

3)
62

 
(0

.3
5)

86
  

(0
.4

9)
60

 
(0

.3
4)

Rh
in

el
an

d-
Pa

la
tin

at
e

2.
5 

 
(2

–1
0)

0.
07

  
(0

.0
5–

0.
25

)
1 

 
(0

.0
2)

11
 

 (0
.2

7)
4 

 
(0

.1
)

1 
 

(0
.0

2)
2 

 (0
.0

5)
28

 
 (0

.7
)

4 
 

(0
.0

9)
7 

 
(0

.1
7)

11
  

(0
.2

7)
9 

 
(0

.2
2)

Sa
ar

la
nd

0 
 

(0
–1

)
0 

 
(0

–0
.0

9)
0 

 
(0

)
2 

 
(0

.1
9)

0 
 

(0
)

0 
 

(0
)

0 
 

(0
)

1 
 (0

.1
)

0 
 

(0
)

0 
 

(0
)

1 
 

(0
.1

)
1 

 
(0

.1
)

Sa
xo

ny
1 

 
(0

–2
)

0.
02

  
(0

–0
.0

5)
0 

 
(0

)
5 

 
(0

.1
2)

1 
 

(0
.0

2)
0 

 
(0

)
2 

 
(0

.0
5)

3 
 

(0
.0

7)
1 

 
(0

.0
2)

3 
 

(0
.0

7)
7 

 
(0

.1
6)

6 
 

(0
.1

4)

Sa
xo

ny
-A

nh
al

t
1.

5 
 

(0
–3

)
0.

08
  

(0
.0

4–
0.

12
)

0  (0
)

3 
 

(0
.1

2)
1 

 
(0

.0
4)

1 
 

(0
.0

4)
1 

 
(0

.0
4)

6 
 (0

.2
6)

1 
 

(0
.0

4)
1 

 
(0

.0
4)

4 
 

(0
.1

7)
4 

 
(0

.1
7)

Sc
hl

es
w

ig
-H

ol
st

ei
n

1.
5 

 
(0

–7
)

0.
04

  
(0

–0
.2

5)
3 

 
(0

.1
1)

10
  

(0
.3

5)
6 

 
(0

.2
1)

9 
 

(0
.3

2)
6 

 
(0

.2
2)

11
  

(0
.3

9)
7 

 (0
.2

5)
6 

 
(0

.2
1)

3 
  

(0
.1

1)
1 

 
(0

.0
4)

Th
ur

in
gi

a
2 

 
(0

–1
4)

0.
12

  
(0

.0
4–

0.
6)

1 
 

(0
.0

4)
8 

 
(0

.3
5)

7 
 

(0
.3

1)
0 

 
(0

)
4 

 
(0

.1
8)

63
  

(2
.8

2)
4 

 
(0

.1
7)

4 
 

(0
.1

8)
14

  
(0

.6
2)

11
 

(0
.4

9)

To
ta

l
20

5 
 

(7
2–

44
7)

0.
28

  
(0

.1
7–

0.
54

)
25

6 
 

(0
.3

1)
1,

68
8 

 
(2

.0
5)

24
3 

 (0
.3

)
18

1
(0

.2
2)

55
9 

 
(0

.6
8)

2,
01

7 
(2

.4
7)

18
4 

(0
.2

3)
30

5 
(0

.3
7)

85
2 

(1
.0

4)
69

3 
 

(0
.8

5)
a 

 
W

in
te

r i
s 

us
ed

 to
 d

es
cr

ib
e 

th
e 

pe
rio

d 
fr

om
 w

ee
k 

40
 o

f t
he

 p
re

ce
di

ng
 y

ea
r t

o 
w

ee
k 

17
, a

 p
er

io
d 

th
at

 c
oi

nc
id

es
 w

ith
 th

e 
an

nu
al

 in
flu

en
za

 s
ea

so
n 

in
 G

er
m

an
y.

b 
 

En
di

ng
 2

7 
Ap

ril
 2

01
2.

So
ur

ce
: R

ob
er

t K
oc

h 
In

st
itu

te
 [2

], 
as

 o
f 1

6 
M

ay
 2

01
2.



3www.eurosurveillance.org

Figure 1
Cases of hantavirus infection by week of reporting, Baden-Württemberg, Germany, October (week 40) 2011–April (week 17) 
2012 and weeks 1–39 for outbreak years 2007 and 2010, and from week 40 in 2006 and 2009 (years preceding outbreaks)

The bars show the number of cases reported during 3 October 2011 to 27 April 2012 (n=580). The broken line shows the number of cases from 
week 40 2006 to week 39 2007. The continuous line shows the number of cases from week 40 2009 to week 39 2010.

Source: Robert Koch Institute [2], as of 16 May 2012.
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Figure 2
Geographical distribution of cases of hantavirus infection, by county and cumulative incidence, Baden-Württemberg, 
Germany, 3 October (reporting week 40) 2011–27 April (week 17) 2012 (n=580)
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Esslingen (n=53; incidence: 10.3 per 100,000 popula-
tion), Reutlingen (n=62; incidence: 22.1 per 100,000 
population) and Göppingen (n=71; incidence: 28.1 per 
100,000 population). The last four counties are located 
in a hantavirus-endemic area lining the Swabian Alb, 
a low limestone mountain range covered by small for-
ests and fields. Within all five counties, the cases were 
clustered in several municipalities (data not shown).
 
Of all the cases notified in Baden-Württemberg, 72% 
were male (418 of 578 cases with information on sex 
reported). The highest incidences were observed 
among persons between 20 and 59 years (Figure 3).

On the basis of preliminary data, the most common 
symptoms reported were fever (86%), renal impairment 
(75%), headache (51%) and back pain (23%). Some 69% 
of all cases were hospitalised. Where indicated (in 52% 
of the hospitalised cases), the median length of stay in 
hospital was five days (range: 1–20). No deaths were 
reported. 

Information related to potential exposure was available 
for 39% of the cases. Most frequently mentioned were 
cutting and piling wood, spending time in a forest for 
leisure (hiking, hunting) or forestry work, contact with 
rodents or rodent excreta, especially during cleaning in 
barns, sheds, attics, cellars, garden houses, garages, 
etc. 

Discussion
Previous outbreaks of hantavirus infection in Baden-
Württemberg in 2007 and in 2010 started in the first 
months of the year and peaked from May to June [11]. 
The early and intense increase in case numbers since 
October 2011 is without precedence. Early in 2012, the 
public was informed of the outbreak and recommended 
prevention measures [12,13] via media releases pub-
lished state-wide on 13 January and 9 March 2012. 
Updated releases were also disseminated to local com-
munity-based media and physicians. However, data on 
the public’s knowledge and the effectiveness of pre-
ventive measures against Puumala virus infections are 
lacking and are the subject of a separate study. 

The causes for the early increase of case numbers 
remain unclear. Current hypotheses relate the rising 
incidence of Puumala virus infections to changes in 
the population density of bank voles, due to climatic 
factors [12] and possibly to the beech mast in 2011. 
During mast years, deciduous trees produce excep-
tionally high quantities of seeds, an important food 
source for bank voles [14]. Mast years and hantavirus 
outbreaks appear to be associated [15,16]. In Baden-
Württemberg, the beech mast years of 2006 and 2009 
were followed by outbreaks of human hantavirus infec-
tions in 2007 and 2010. Last year (2011) was again an 
exceptional mast year [17], followed by a remarkably 
mild winter [18]. This may have promoted winter sur-
vival and reproduction of bank vole populations. 

Since spring 2010, the Julius Kühn-Institute (Federal 
Research Centre for Cultivated Plants) and Friedrich-
Loeffler-Institute (Federal Research Institute for Animal 
Health) have been conducting monitoring studies in 
an area of Böblingen County, Baden-Württemberg, 
an endemic region for hantavirus. Trapping results 
showed a peak mean bank vole population density 
of 63±46 individuals per hectare (N±standard error/
ha) in October 2011. In April 2012, the mean bank vole 
population density had increased to 76±23/ha (D. Reil, 
unpublished data). This study indicated considerable 
recruitment of bank voles, either through winter repro-
duction or migration. Serological and molecular studies 
in bank voles from this monitoring site demonstrated a 
continuous presence of Puumala virus during 2010 and 
2011 and an increased Puumala virus seroprevalence in 
spring 2012 (U.M. Rosenfeld, unpublished data).

We anticipate a further increase in cases numbers dur-
ing summer 2012. This necessitates additional public 
service information on prevention measures. Further 
studies have been initiated to correlate habitat fac-
tors of the bank vole reservoir with human exposure 
and behavioural data, to better understand the rea-
sons for this early increase in case numbers. They will 
also examine possibilities for preventive measures that 
can be more efficiently communicated – and are at the 
same time effective and acceptable – to the population 
at risk.

Figure 3
Cumulative incidence of cases of hantavirus infection 
by age group and sex, Baden-Württemberg, Germany, 3 
October (reporting week 40) 2011–27 April (week 17) 2012 
(n=578)a
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a Cases with information on sex reported.
Source: Robert Koch Institute [2], as of 16 May 2012.
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