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This article aims to describe the Haemorrhagic Fever with Renal 

of the epidemic was the extension of the known endemic area 

in several of the affected countries, with the involvement of 

Hantaviruses (family Bunyaviridae, genus Hantavirus

infection with these viruses can cause a disease characterised by 

fever, headache, gastrointestinal symptoms and renal dysfunction, 

the more severe forms with haemorrhagic manifestations [15,20]. 

due to PUUV infection has an abrupt onset with fever and myalgias, 

varies from a few days up to 41 days. The outcome is favourable 

severe HFRS with a reported mortality rate of up to 20% [20]. 

The epidemiology of hantaviruses is closely linked to the ecology 

of their principal hosts. The bank vole is a polyphagous animal 

that eats seeds, fruits of trees and bushes, and green plants. The 

multi-annual bank vole population dynamics are therefore directly 

rise to increased rodent population densities in the following year. 

The bank vole (Myodes glareolus

PUUV, while the yellow-necked mouse (

common vole (Microtus arvalis Apodemus 

agrarius Rattus norvegicus

viruses to man occurs through inhalation of infected animal excreta, 

i.e. urine, faeces and saliva. Working with wood piles and cleaning 

for hantavirus infection. 

Outbreaks of hantavirus infections in humans occurred in western 

and in 2003 [4,8,13]. Most cases occurred between March and 

Eurosurveillance Weekly in June 2005 [11]. 

listed separately in alphabetical order. 

sentinel laboratory network report data to the IPH. The National 

Reference Laboratory for Hantavirus Infections applies IgG and 

evidence of seroconversion in a follow-up sample, or detection 

urine sediment. Since 1980, more than 1,600 cases have been 
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since the 1996 epidemic. Statistically, an average epidemic year 

would account for more than 158 cases. The available information 

cycle existed until 1999, after which there was a two-year cycle 

[6,7]. The reason for this pattern change is not known but could 

of hantavirus infections in humans [15]. Diagnoses are based on 

sample. Diagnosis is done in several laboratories (at least three 

was the most important outbreak since 1996. 

infections are transferred to the Robert Koch Institute based on 

antibodies or marked rise of IgG-antibodies in a paired sample or 

blood. The average incidence for hantavirus infections over the 

time period 2001-2004 was 0.25 per 100,000 inhabitants, with 

an average annual total number of 200 cases. During this period, 

increased numbers of hantavirus infections were reported in 2002 

and 2004. In both those years, the increase was due to outbreaks 

In the Netherlands, hantavirus infections are diagnosed in two 

laboratories, and data are aggregated for passive surveillance by the 

of enhanced hantavirus activity in the summer of 2005, regional 

health services, medical microbiologists and nephrologists were 

informed actively and were asked to consider hantavirus infections 

in the differential diagnosis of cases with the appropriate clinical 

seroconversion in found a follow-up sample, or by detection of 

urine sediment. 

In Luxembourg, laboratory-based hantavirus surveillance began 

only laboratory in the country carrying out hantavirus serodiagnosis. 

of IgM antibodies and evidence of seroconversion in a follow-up 

RT-PCR from blood or urine sediment. 

of the country (the provinces of Luxembourg, Liège, Namur and 

were the Luxembourg province (87 cases, incidence 33.8 per 

residence of the patients, the Flanders region accounted for 7.4% 

of the total number of cases, while the Walloon region and the 

of the cases. The male-female ratio was 2.4. The median age of 

the endemic area, comprising the Hainaut-Namur-Luxembourg 

provinces has extended substantially and includes now the province 

Myodes glareolus 

population densities was observed in the fall of 2004, coinciding 

M. glareolus 

and seroprevalences in populations that were sampled (P. Heyman, 

The endemic area is situated in the north-east of the country, 

clusters of hantavirus infection were not observed before and this 

of the total number of cases. The male-female ratio was 2.6. The 

In 2005, the incidence for hantavirus infections increased 

to 0.54/100,000 persons and in contrast to previous years, the 

number of cases peaked earlier than in the previous years. The 

season ran from the beginning of May until the end of July. During 

this time, 15 to 23 infections were reported weekly and nearly 

half of the cases of 2005 occurred during this period. From mid-

October, the weekly number of cases reached the values of the last 

years. In Germany the hantavirus outbreak of 2005 was mainly 

due to an increase of cases in several federal states north of the 

obtained in rural areas in North Rhine-Westphalia and to a lower 
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Germany, where the surveillance includes the virus species, most 

infections were caused in 2005 by the hantavirus species Puumala 

Hantaan infection was imported from China and for 52 cases the 

female ratio was 2.6. The median age of the patients was 41.0 

information from experts of agriculture and forestry the reservoir 

density, especially bank voles, began to rise already in fall 2004 

and its increase continued during 2005. 

In total, 27 cases were detected. One person had become ill 

the infection abroad. In all, 78% of cases lived in a region of the 

country that is known to be endemic for Puumala virus [3,4]. The 

number of cases was in the same range as has been seen in the 

were diagnosed. 

to the border with Luxembourg. The other 12 patients were clustered 

in the rural region of Mullerthal and surrounding areas in the east of 

the country, which suggests that the outbreak in Luxembourg was 

fairly localised. The Mullerthal is an area characterised by beech 

forests and sandstone formations. The yearly incidence in 2005 of 

Luxembourg residents was 2.6 per 100,000 persons. 

Netherlands and Luxembourg resulted in a grand total of 1,114 

were respectively responsible for 31.4%, 22.7%, 40.2%, 2.5% 

and 1.2% of the cases according to their respective population 

82,192,600; the Netherlands: 15,987,100; and Luxembourg: 

0.4/100,000 for France, 0.6/100,000 for Germany, 0.2/100,000 

for the Netherlands and 3.2/100,000 for Luxembourg. 

Figure 1 displays in more detail the geographical distribution of 

the incidence. 

The main feature of the 2005 epidemic was the extension of the 

was noted. In Germany the increase of hantavirus infections was 

observed in urban regions and areas where hantaviruses were not 

known to be endemic. The monthly distribution of the cases showed 

on, the monthly number of cases returned to normal. Exception 

occurred in the last four months of the year and where the total 

>20-50
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>5-10
>2-5
>0,05-2
>0-0,05
>0

*Colour coding represents the incidence (cases per 100,000 inhabitants) per administrative entity 
(provinces for Belgium and the Netherlands, départements for France, cantons for Luxembourg, 
Kreise for Germany) for the respective countries 

F i g u r e  1

Geographical distribution of human hantavirus cases in 
2005 for Belgium, France, Germany, the Netherlands and 
Luxembourg*
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F i g u r e  2 

Monthly distribution of human hantavirus cases per month 
during 2005
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the range from 20 to 60 years, with the peak in the 41-50 years 

The epidemiology of hantavirus epidemics worldwide is 

the rodent population dynamics are directly linked to abiotic factors 

such as more or less favourable climatic conditions and available 

food supplies, hantavirus epidemics are triggered by forenamed 

factors. Hantavirus epidemics in western Europe are not, as in 

northern Europe, truly cyclic events because of true cyclic rodent 

population dynamics; they occur after so-called mast years i.e. 

years in which trees produce more fruits than normal. These mast 

years normally occur, in western Europe, every four to seven years 

year for beech, oak or acorn will, as a rule, trigger a hantavirus 

epidemic, but the number of cases seems limited to the duplicate 

or triplicate of a non-epidemic year; “true” hantavirus epidemics 

occur when mast years of one or more tree species coincide and 

there is an abundance of food – and an abundance of various foods 

– available for rodents. 

If this event is strengthened by favourable climatic conditions 

early spring, moderately dry summer, etc. rodent population density 

may become very high in certain regions. The immediate result is an 

of human cases in the months to follow. The above-described 

scenario took place in 2004-2005 and the most important 

hantavirus epidemic ever recorded in western Europe was the result. 

To date, there exists no coordinated passive or active surveillance in 

the European for human hantavirus infections and a European early 

warning system is lacking, although efforts are being made to improve 

communication through reporting – via the European Network for 

and evaluation of the available detection methods was done by 

means of a Quality Control by ENIVD [1,2]. Information on the 

found at: m.

of the Public Health Institutions in most western European 

countries.

regional epidemiology units, Saint Maurice, Paris, Lille, Nancy and 

laboratory for viral hemorrhagic fevers, Lyon, France; the Federal 

and Local Health Departments of Germany; and Tineke Herremans, 

Hans Krul, Diagnostic Laboratory for Infectious Diseases and the 

Environment, The Netherlands. 
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Demographical data of human hantavirus cases during 2005
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Distribution of human hantavirus cases per age group during 
2005

BE : Belgium, FR: France, GE: Germany, NED: the Netherlands, LUX: Luxembourg

Age groups

0

20

40

60

80

100

120

140

160

0
-1

0

1
1
-2

0

2
1
-3

0

3
1
-4

0

4
1
-5

0

5
1
-6

0

6
1
-7

0

7
1
-8

0

8
0
+

u
n
k
n
o
w

n

BE

FR

GE

NED

LUX



  EUROSURVEILLANCE  Vol .  12 ·  Issues 3–6 ·  Apr–Jun 2007 ·  www.eurosurveillance.org 171

of hantavirus infections in Europe. Nephrol. Dial. Transplant. 13:2729-2731 

13. Sauvage F, Penalba C, Vuillaume P, Boue F, Coudrier D, Pontier D, Artois M. Puumala 
hantavirus infection in humans and in the reservoir host, Ardennes region, France. 
Emerg Infect Dis 2002;8:1509-1511. 

14. Schmaljohn C, Hjelle B. Hantaviruses: a global disease problem. Emerg Infect Dis 
1997;3:95-104. 

15. Schneider F, Mossong J. Increased hantavirus infections in Luxembourg, August 2005. 
Euro Surveill 2005;10(8):E050825.1. Available from: http://www.eurosurveillance.org/
ew/2005/050825.asp#1

16. Schreiber M, Laue T, Wolff C. Hantavirus pulmonary syndrome in Germany. Lancet 
1996;8997:336-337. 

17. Sibold C, Ulrich R, Labuda M, Lundkvist A, Martens H, Schutt M, Gerke P, Leitmeyer 
K, Meisel H, Kruger DH. Dobrava hantavirus causes hemorrhagic fever with renal 
syndrome in central Europe and is carried by two different Apodemus mice species. 
J Med Virol 2001;63:158-167. 

18. Ulrich R, Meisel H, Schutt M, Schmidt J, Kunz A, Klempa B, Niedrig M, Pauli G, Kruger 
DH, Koch J. [Prevalence of hantavirus infections in Germany]. Bundesgesundheitsblatt 
Gesundheitsforschung Gesundheitsschutz 2004;47:661-670. 

19. Vapalahti O, Mustonen J, Lundkvist A, Henttonen H, Plyusnin A, Vaheri A. 
Hantavirus infections in Europe. Lancet Infect Dis 2003;3:653-661. 

20. Zoller L, Faulde M, Meisel H, Ruh B, Kimmig P, Schelling U, Zeier M, Kulzer 
P, Becker C, Roggendorf M, . Seroprevalence of hantavirus antibodies in 
Germany as determined by a new recombinant enzyme immunoassay. Eur J 
Clin Microbiol Infect Dis 1995;14:305-313. 

Citation style for this article: Heyman P, Cochez C, Ducoffre G, Mailles A, Zeller H, Abu 
Sin M, and al. Haemorrhagic Fever with Renal Syndrome: an analysis of the outbreaks 
in Belgium, France, Germany, the Netherlands and Luxembourg in 2005. Euro Surveill 
2007;12(5)[Epub ahead of print]. Available online: http://www.eurosurveillance.org/
em/v12n05/1205-228.asp


