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Aspects cliniques

EPIDEMIE D'HANTAVIROSE DANS L’ENTRE-SAMBRE-ET-MEUSE
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Syndrome Pulmonaire Hantaviral Européen

Eur J Clin Microbiol Infect Dis (2013) 32:1341-1345
DOI 10.1007/s10096-013-1885-x.

ARTICLE

Another case of “European hantavirus pulmonary syndrome”
with severe lung, prior to kidney, involvement, and diagnosed

by viral inclusions in lung macrophages

M. Gizzi - B. Delaere - B. Weynand - J. Clement - P. Maes -
V. Vergote + L. Laenen - B. Hjelle - A. Verroken - A. Dive -
I. Michaux - P. Evrard - D. Creytens - P. Bulpa
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Fig. 3 Bronchoalveolar lavage ( BAL) macrophages containing green-
ish cytoplasmic inclusions surrounded by a clear halo (arrow,

Papanicolaou stain, magnification =40}

Fig. 2 Chest computed tomography (CT) scan {(day 8 POS) showing
bilateral ground-glass pattern
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Fig. 4 a, b Macrophage inclusions stained positively with specific
Puaemala virus (PUUV) antibody [arrow, magnification =60 (a), 100 (b)]
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Syndrome de Guillain-Barre

Case Report

Guillain-Barré syndrome associated with 5
Puumula Hantavirus infection Tr neuro-végeét.

Parésie M.I.
G. Tassart?®, S. Balbeur®, Th. Deltombe®, M. Tintillier’, Ch. Cuvelier* LCR+ EMG+

'Service de médecine interne générale et néphrologie, Clinique et Maternité Sainte Elisabeth, Belgique, >CHU
Mont-Godinne, Service de médecine physique et réadaptation, Belgique

We report the case of a B62-year-old man who developed Guillain-Barré syndrome (GBS) following
Hantavirus infection. Only three similar cases have been described in the literature so far. GBS is an
autoimmune disease characterized by progressive symmetrical weakness of lower limbs extending to
upper limbs and face and low or absent tendon reflexes. Prompt diagnosis is mandatory as GBS is a
potentially life threatening disorder and needs timely treatment to ensure fast recovery and fewer
complications.

We conclude that our patient had a predominantly sensory
Guillain-Barré syndrome associated with hantavirus infection.
Serious neurological complications during INE have been
reported before** but to our knowledge this is only the second
case of Guillain-Barré syndrome.

R A J Esselink, M N Gerding, PJA M Brouwers, H Solleveld,
J G M Jordans, J Groen, A D M E Osterhaus

Cﬂzpzﬂmanl of Neurology and Internal Medicine. PO Box S0000. 7500KA Enschede,
} |eS @ ngl@iatlonal Institute of Public Health and Environmental Protection,

Bilt
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| Syndrome d’activation lympho-histiocytaire m
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Syndrome héemophagocytaire et fievre hémorragique
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Epidémiologie:

cases Hantavirus infections in Belgium
400 | 372 cas

276 cas/an années 2005-2007
pour moyenne de 94/an avant

En Belgique
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L'HOMME : Etudes cas/controbles

Facteurs humains
» Activités derangeant les nids des rongeurs :
= Rénovation de maison, nettoyage
= Introduction dans des places closes occupées par les rongeurs.
» Activités placant 'homme en contact prolonge avec I’habitat du rongeur :
— Camping — dormir sur le sol, dans des huttes
= Exercices militaires
= Activités forestieres (bois de chauffage++) - fermieres

Exposition b risgue Mombme de patienis

= 10135
Emploi dans le secteur forestier &
dericulbeur (auire que forestier) =
Emploi dan= le Bétimeni =
Manipulation de hois siocks 35
Ramassage de bois en ord L5
Mi=e en suspension de poussicre lors de loisir en ex Eriear 14
lardlinage., Ermasssmenl 34
Mettoyase, rércsvation de loscal 28
Chasse Ll

4

Contact avec des cadavres de rongeurs

Risque accru si fumeur (Vapalahti, Clement&Colson 2005)






LE RONGEUR : Ecologie

L’Environnement
Ecologie de I'hote :

« Habitat = Forét deciduales (+coniferes) >< (Bocage avec haies*) (Guivier)
» Sous-bois dense — qualité de la vegétation (« verdeur ») (Linard).
» A predominance de hétres.
» Couche d’humus au sol (épines + résidus de feuilles).
» Humidité du sol (Verhaegen)
» Parcelles boisees de grandes tailles, non morcelées.

- Etude sérologique : 21.059 Belges en bonne sante, donneurs de sang.
=> 1,30% seropositifs PUUV 1IgG;
=> prevalence + élevée dans le sud (plus forestier).

*moindre qualité pour les ressources alimentaires
+ grandes variations de t°, d’humidité, de radiations uv



LE RONGEUR : Ecologie

Le Climat

e Climat : relation avec le comportement
» Hiver doux : début precoce de la saison de reproduction.
» Hiver rigoureux :
- le campagnol cherche un abri (se rapproche de I'habitat humain;
- (emploi accru de bois de chauffage);
- (les excreétats sont plus longuement infectants) (Tersago).
» Augmentation de la densité de campagnols
- Si t° estivales élevees 2 ans auparavant;
- si t° automnales élevées 1 an auparavant (=> masting) (Tersago).
» Consequences actuelles et futures du réchauffement climatique?

* Predateurs :
» Augmentation de la densite des mustélidés et des
renards depuis 1980.




LE RONGEUR : Comportement

» Difference des genres :

» Les males adultes présentent plus de blessures que les femelles
et les jeunes.

» Les males adultes sont plus souvent infectés que les femelles

et les campagnols juvéniles (pour des raisons de comportement).
» Les males adultes parcourent de grandes distances

=> possibilité d’introduire le virus dans des populations « virus free ».

« Population abondante : S
» En cas de densité |mportante de Ia populatlon de campagnols,

la dispersion des campagnols hors du nid est retardee (=>printemps).
=> disparition de 'immunite transmise par la mere lors de « I'exode »



LE RONGEUR : Comportement

Comportement de I'h6te combinée a I'écologie :

« Alimentation abondante (« Mast event ») La « Mast hypothesis »
(Faines++ / Glands)
» Augmentation des ressources.

> Amélioration de la survie hivernale.

» Début de la phase de reproduction + précoce et possibilité de
deux portées (1°¢: fin de I'hiver ou début du printemps).
=> densité ++ de rongeurs s =
=> animaux de la 1¢ portée :
- developpement rapide
- fertiles des la premiere annee #=




LE RONGEUR : Comportement

Comportement de I'héte :

« Difference suite a l'infection :
» La quantité de virus dispersé durant le premier mois de l'infection
est nettement + importante que pendant la phase chronique ultérieure.

Salvador et al. BMC Microbiology 2011, 11:30
http://www.biomedcentral.com/1471-2180/11/30

Et... Microbiolagy
Concomitant influence of helminth infection and
7, landscape on the distribution of Puumala
hantavirus in its reservoir, Myodes glareolus
z Alexis Ribas Salvador'", Emmanuel Guivier”, Anne Xuéreb?, Yannick Chaval?, Patrice Cadet’, Marie-Lazarine Poulle?, z deS cas infeCtéS

Tarja Sironen”, Liina Voutilainen®, Heikki Henttonen®, Jean-Frangois Cosson®, Nathalie Charbonnel®”

» L'infection altere le profile de I'odeur de I'urine de son hote
et les campagnols de I'entourage sont capables de le detecter.



LE RONGEUR : La séroprevalence

Variations :

« Deépend de 'abondance des campagnols :
» Surtout en phase non épidemique (Linard).
» Facteurs climatiques :
- & si t° basse pendant l'hiver;
- N si précipitations++ I'automne precedent (Linard)
I'hiver et le printemps.
 Deépend de l'age :
> Les jeunes sont protegés par les AC de la mere >30jours? (Verhaegen)
»> & avec l'age (Verhaegen — Augot). ? avec le genre.

« Deépend du comportement :
» Prévalence en relation avec maturité sexuelle/agressivité/mobilité
(Escutenaire).



LE RONGEUR : La séroprevalence

Variations

» Deépend de la saison :
» Seéroconversion en automne et en hiver (Verhaegen — Escutenaire).
- Perte de 'immunité transmise par la mere
- Hivernage en groupe => Arencontre avec un campagnol infecte;
> Plus haute seroprévalence au printemps qu’en automne (Debly)

» Deépend de facteur immunogénétique.
» Variabilité de susceptibilité du campagnol (Heyman 199?)

« Variations spatiales : o %{ AN
> Belgique : Nord 1,79% en 2004 et 3,54% en 2005 —jj” N
Sud 5,56% 12,30% :




LE RONGEUR : La séroprévalence

HFRS cases and sero-prevalence in voles per month over an

"average” three-years cycle Pas de relation linéaire entre prévalence
et cas d’hantavirose

Mean observed PUUV seroprevalence
1999-2000

Humans

Number of HFRS cases m
Sero-prevakence in bank voles

1

al,
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Figure 2. Temporal correspondence of reservoir contamination and of PUUV Virus
human cases of nephropathia epidemica over a typical 3-year cycle. 1994-2004 S
Grey bars: the number of HFRS cases in humans per month for the
Ardennes region (France) from 1991 to 1996; black points: observed
hantavirus antibody prevalence in bank voles by trapping session in
Elan forest over the same period. Right scale: percentage of seroposi- e

tive voles in the trapped sample. FVRI 1.7 W

0%

Mean incidence rate on
one year (per 100,000)

Puumala hantavirus
Infection in Humans
and in the Reservoir
2 002 Host, Ardennes

Region, France
oAl iy e

We compared the occurrence of nephropathia epidemica
cases, over a multi-annual population cycle, in northeastern

of infection in both humans and rodents and their synchrony.

From 6.20 to 15.89
B From 1580 to 42 32
B More than 42 32

Belgan municipalitios
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LE RONGEUR : Etude des années « épidemiques »

Etudes de « trapping » :
= Seropréalence sur 9 sites avant/pdt/apres le pic de 2005.

» Populations résiduelles dans les aires d’habitat preféré avec conditions
de microclimat +.
» Seéroconversion automne 2004 — printemps 2005.
» Abondance + grande dans zones forestieres moins isolées.
=> |les parcelles bien connectees sont plus recolonisées (Linard)

» Abondance de campagnols stable entre 2004 mais
- Prevalence moyenne de 5,56% en 2004 et 13,3% en 2005.
- Importance du nombre de males sexuellement actifs en automne.
- Nombreux campagnols PUUV-IgG+ localement n'impliquent pas
d’office infection locale (cfr Augot).



LE RONGEUR : Etude des annees « epidémiques »

Etudes de « trapping » : = —_—
= Séropréalence sur 9 sites SR I——
avant/pdt/apres le pic de 2005. "
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atio-temporal wvariation of Puumala hantavirus infection in Western Europe
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Vol 343 = January 8, 1994

P of i in Europe

La « Mast hypothesis »

J Clement P Heyman P Colson P H P Groeneveld

THE MOUSE CONNECTION

In the epidemic region, i.e. mainly in the
forested surroundings of Chimay, a conspi-
cuously dense local population of the responsi-
ble vector the red bank vole (Clethhrionomys
glareolus) was noted end 1992-begin 1993.
Sighting of bank voles around the habitats or
working areas was often reported by the NE
patients (7,11). This increase in vole numbers
can be due to a rare combination of ecological
factors such as the mild '92-'93 Winter, the
abundant Spring 93 rains and the extraordinary
abundance in the forests of beechnuts, the staple
food of the bank vole (3,11). We performed in
'92 and 93 successive rodent trappings in the

Acta Clinica Belgica 50-1, 1995

| . e L -~

In all regions, an abundance of indigenous rodents was noted
in late 1992 and in the summer of 1993, when bank voles were
often sighted by patients, This increase may be related to the
unusual profusion of beechnuts (the staple food of this rodent)

L}
]
j
=

1993

.2 Année épidémigue

i

] .
L] -
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LE RONGEUR : Etude des annees « epidémiques »

Global Warming and Epidemic Trends of an
Emerglng Viral Disease in Western-EurOpe:
Beechnuts and outbreaks of nephropathia epidemica (NE): of mast, The Nephropathia Epidemica Case

mice and men
J. Clement et al.l

Jan Clement', Piet Maes', Charles van Ypersele de Strihow®, Guido van der Groen®, José M. Barrios®, . . 5 - e . . . .
o W " tactend ¢ Mire wan Rong Hhaw, buido van der broen, Jo8 oS National Hantavirus Reference Centre, Clinical Virology, University Hospital

Gasthuisberg & Rega Medical Research Institute, University of Lenven, Leuven,
Belgium

Willem W. Verstracten” and Marc van Ranst

Belgium, “Virology Unit, 155, 2000 Anrwerp, Hel el “MI-BIORES
Biosystems Lx'pln:ncm Katholieke \_nlvcr&llcn Leuven, Willem de Croyiaan 34, 3001 Leuven, Belglum
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Fig. 1. Evrolution of the :111.u:nber of NE cases officially registered in Belgium, 1985-2010. Black
arrows indicate a “mast year”. Mote that from 1992 on, eax_l'L mast year is followed by a INE
peak. Moreover, since 2003 an almost continuous epidemic trend is maintained.




LE RONGEUR : Etude des annees « epidémiques »

Pourquoi des années « épidémiques » - CA':"CUL:E: o
ininterrompues depuis 20057 Eté 2003 : t° 19.7°C/ N 17°C

9] Automne 2006 : t° 13.9°C / N 10.4°C
W VB Hiver 2006 : t° 6.6°C / N 3.1°C

. 2007 : pic de NE induit par automne chauc* ¢ﬁ La « Mast hypOtheSiS »
. + effet fin 2007 d’un « masting » prononcé ‘ +
2 oo - i ; Vi Influence du climat
g - MEIRE
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Fig. 1. Eveolution of the mumber of INE cases officially registered in Belgiunn, 1985-2010. Black
arrows indicate a “mast vear”. INote that from 1992 on, each mast vear is followed by a INE
peak. Moreover, since 2003, an almeost continuous epidemic trend is maintained.




LE RONGEUR : Etude des annees « epidémiques »

Extension transfrontaliere
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Fig. 4. NE cases in four W_-European countries. Black arrows indicate beech mast years in
Belgium. The gray 2007 arrow indicates a heavy oak mast vear. The gray 2009 arrow indicates
a weak mast yvear in Belgium, but a heavy beech mast vear in (South)-Germany. Note the high
2003 summer temperature, inducing the major joint 2005 NE peak in the four countries.

en Europe Occidentale
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- )/2’
J‘j:‘i {q\%)\ =

Mailles A, et al. Larger than usual increase in cases of hantavirus infections in
Belgium, France and Germany, June 2005. Euro Surveill. 2005;10(29)



L E VI RUS : ECO I O g i e | ' " Colloque Ecologie 2010, Montpeliier CBGP

Polymorphisme d'expression du géne Tnf-a chez le campagnol roussatre:
Dérive, sélection et plasticité phénotypigue
Conséquences pour I'épidémiologie de I'hantavirus Puumala
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Ecologie de I'héte

Comportement du

rongeur rongeur

Homme

Population de rongeurs
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Zoonoses and Public Health

LE RECHAUFFEMENT CLIMATIQUE : Quelle influence?

ORIGINAL ARTICLE

Climate Variability and the Occurrence of Human Puumala
Hantavirus Infections in Europe: A Systematic Review
J. Roda Gracia’*, B. Schumann?3* and A. Seidler’

! Institute and Policlinic of Occupational and Social Medicine (IPAS), TU Dresden, Dresden, Germany
2 Department of Public Health and Clinical Medicine, Umea Centre for Global Health Research, Umea University, Umea, Sweden
* Centre for Population Studies, Ageing and Living Conditions Programme, Umea University, Umea, Sweden

Impacts Incidence de I’'hantavirose #49

e We scrutinized the evidence for climate sensitivity of nephropathia epide-
mica (NE, vole fever), a haemorrhagic fever endemic in many European
regions.

® In central Europe, higher temperature leads to higher NE incidences, while
no clear impact of precipitation was found. In northern Europe, research
evidence so far is insufficient.

® Due to global warming, public health has to prepare for a possible increase

in nephropathia epidemnica cases in Euroje:s lournées Nationales d’Infectiologie,
Narcy du 1o 12902015
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Mais quels modeles pronostiques pour le promeneur? le forestier?
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The severity of Puumala hantavirus induced
nephropathia epidemica can be better evaluated
using plasma interleukin-6 than C-reactive protein
determinations

Tuula K Qutinen®!, Satu M Makela' po O Als-Houhala'2, Heini

A Huhtala®, Mikko Hurme

, Antti S Paakkalad,
lkka H Porsti'2, Jaana T Syrjanen’2 and Jukka T Mus
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Thrombocytopenia as a Predictor of Severe Acute Kidney
Injury in Patients with Hantaan Virus Infections

Meiliang Wang '™, Jliuping Wang?®, Tianping Wang?, Jing Li?, Ling Hui'?, Xiaogin Ha"?
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Abstract

Background Hematolagical abnormalties often ocour several days before kidney injury in pat
with renal syndrome {HFRS).
markers in patients with HFRS caused by Hantaan virus (HTNV) infection.

We aimed to investigats the prevalence and prognostic value of the sarly hematological

ients with hemarnrhagic fever

Methods: In a retrospective cohort study, we analyzed the case records of 112 patients with acute HTNV infection and
evaluated the hematological markers for earty prediction and risk stratification of HFRS patients with acute kidney injuny
(AKI).

Resules: Of 112 patients analyzed, 66 (59%) developed severe AKI, defined as either receipt of acute dialysks or increased
serum creatinine =354 pmoliL. The prognostic accuracy of hematological markers, as quantified by the area under the
receiver-operating-charac teristic curve {AUC], was highest with the nadir platelet count (AUC. 0.89; 95% I, 0.83-0.95), as
compared with the admission platelet count (AUC, 0.84; 95% CL 0.77—0.92), and the admission and peak leukocyte counts.
The nadir platelet count cormrelated moderately with the levelds of peak blood urea nitrogen ir= —0.61€) and serum creatinine

—0.589] the length of hospital stay §r= —0.559), and the number of dialysis sessions that each patient received during
hospital stay (r=—0625). By multivariate analysis, decreased nadir platelet count remained independently associated with

[ Abstract the development of severe AKI jodds ratio, 27 .57; 95% CL 6.96-109.16; P=0.0001).
Background: Nephropathia epidenflea TNET = 3 SCaRdTavIan fype of Remonagie o7 Cornclusione Thworb ooy taperis Tather han Ieckooytart, = Indspersderily sssacated Wi+
by ourse of the disease varies greatly in severity. The patients with acute HTNV inkectio

evaluate v protein (CRP) and interleukig

3,
re measured on three donsecy
were considered high.

‘e found that high IL-6 asdociated riables reflec
1o patients with low IL-6, patients with high IL-6 had higher maximum blood leukocyte cor
0.001) anc n excretion|(2.51 vs 1.68 g/day. = 0:017), as well as a lo
vs 80 x 10%1, P < 0. (I"l.)Uahr’
d longer in I

ng the severity of the disease. When compar
<1091, P =

also

ith severe disease

Conclusions: High plasma IL-6 con
whereas high plasma CRP as such

s not reflect the se

in Finland, glse-
ssiajn the Boflan
st rope (4]
2 f il

Background

(NE) is a type of
hemorrhagic fever with renal syndfome. The causative
agent, Puumala virus (PUUV), is a fnember of the genus
Hantavirus in the family Busnyaviridae [1]. Other hanta-
viruses causing more severe forms of HFRS include Han-
taan, Seoul, and Dobrava viruses (2], Many hantav
in North and South America, e.g. Ei Lol

region and also in many parts
Approximately 1000 serologi
infection are made in Finland a : wevellthl
seroprevalence in the Finnish population is 5%, implying
uses  that most infections are subclinical or undiagnosed [5].
dos. The-clinical seuesiteof wh Llog:
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Hemorthagic Ever with renal syndrome (HFR S is 2 combina-

Disbrava in

2 i the prototypic
epresentative of this geous responsible for most cases
hantavirus nfections in Asia. Unlike other hantaviruses, HTNV

he symptone and signs currenthe
fuch == cliguria, anurnia and khdney
later stages of illness. Thrombeo-
bremt  process duri

s significandy msociated with e
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-9 cays after symptom onsed to

chassify thromb oc ytopenia tha
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and Black Creek Canal viruses, cause hantavirus pulmo-
nary syndrome (HPS) [2]. The natural host of PUUV is
the bank vole (Myodes glareolus) [3].

have been shown to influence the clinical picture [6,7]. It
is clinically characterized by acute fever, headache, back
and abdominal pains, myalgia. nausea, vomiting, and
transient myopia, while hemorrhages are uncommon
[8,9). Renal involvement causes proteinuria, hematuria
and oliguria, followed by polyuria [8,9]. A minority of
patients needs transient dialysis treatment [8], but com-

» 10 Gustirven et ak licensee Biolbed Central Ltd, This i an Open Access article distributed under the terms of the Creative Commans
J Biohed Central mumul n License (bt trvecommons org licenses/by/2.0), which permits unrestricted use, distribution. and reproduction in
medium. provided the original work is properly ced.
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Peut-on prédire I’évolution
de la maladie?

Infection (2015) 43:83-87
DOI 10.1007/s15010-014-0699-9

BRIEF REPORT

Severe thrombocytopenia in hantavirus-induced nephropathia

epidemica
J. Latus - D. Kitterer - S. Segerer - F. Artunc - p <0.05
M. D. Alscher - N. Braun 3 i
S 15- . _—
500 - B n.s. = Hospital admission
E y 1 B Peak levels
- Bl Hospital discharge
= 4004 :E 10 b o= 1 e
= x 3
= G 5.
- 300 4 g
e
2 T4] 3 , = é ;
c - - [ ] L Ll
< 200 I I I —[ l i ¢ > 58x10°/L < 58x10%/L
E L) I I I N A Thrombocytes
i= 100 X l
1Te? 1 l T Fig. 2 Patients in the severe thrombocytopenia group had sig-
0 - . . . . ' " . ’ . nificantly higher creatinine peak levels during the acute course of
1] 2 4 6 8 10 12 14 16 18 20 nephropathia epidemica, whereas creatinine levels at admission to
Days after onset of symptoms hospital and at discharge were not different between both groups.

Creatinine peak levels were significantly higher than creatinine levels

. . . at hospital admission and hospital discharge in both groups. Box plots
Fig. 1 Platelet nadir count was reached at day 5 (4—8) in both groups with median, interquartile range, minimum and maximum values are

after the onset of symptoms. Thrombocyte levels wi in the norm : A - significant
range in both groups 10 davs after svmptom onset Tges Journeesﬁ\llatlonaIesﬁﬂ"‘i‘ﬁ?&fdﬂ%%‘é‘lé,
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Peut-on prédire I’évolution
de la maladie?

E Krautkrdmer et al.: Hantavirus infection causing acute renal failure

http/fwww. kidney-international .org mini review

2 2012 Intemational Society of Nephrology
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LE RONGEUR : Ecologie

Ecologie de I'héte :
- Baden-Wurtenberg (population comparable a la Belgique) :

FIGURE 2

1antavirus infection, by county and cumulative incidence, Baden-Wiirttemberg,
40) 201127 April (week 17) 2012 (n=580)

=> couverture forestiere nettement plus importante;

=> incidence de NE 3,6x plus élevée que l'incidence belge;

=> |les districts avec la + haute couverture en hétres (15% ou +)
ont I'incidence la plus haute en NE.



" Norway rats
Feo 4 g -~
[ 4 8 P
3 yf &
e

Bank voles

w T

uuuuuuuuuu




Uncovering the mysteries of
hantavirus infections

Antti Vaheri', Tomas Strandin’, Jussi Hepojoki', Tarja Sironen’, Heikki Henttonen?,
Satu Mdakeld®* and Jukka Mustonen®*

Abstract | Hantaviruses are negative-sense single-stranded RNA viruses that infect many
species of rodents, shrews, moles and bats. Infection in these reservoir hosts is almost
asymptomatic, but some rodent-borne hantaviruses also infect humans, causing either
haemorrhagic fever with renal syndrome (HFRS) or hantavirus cardiopulmonary syndrome
(HCPS). In this Review, we discuss the basic molecular properties and cell biology of
hantaviruses and offer an overview of virus-induced pathology, in particular vascular

leakage and immunopathology.

B tomerie N preten

% Spike comples [Gn and Ge)
Figure 1| Hantavirus particles, genes and proteins. a | 5ch P f the h virion. The b
particl the wiral RNA (vRNA) g . comprising the small medium and large ORFs. These are
encapsidared by nucleccapsid (N} protein. The outer part of the virlon consiats of spikes comprizing four units of each
glycoprotein. Gn and Ge. The viral genome is repl d and d by RNA-depandent RNA pol (RARp).
b | A hantavirus particle viewed by cryoslectron microscopy. The spike height is invariably 12 nm. and the median diametar
of the virion is 135 nm. Part b image i= courtesy of R Laurinmaki and 5. Butcher. University of Helsinki. Finland.

2Nat RevMicrobiol, 11, 539-550
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Figure 2 [The life cycle and replication of hantaviruses. The hantavirus virion attaches to a receptor on the cell surface
(step 1). This binding event induces endocytosis signalling (step 2). after which the virion enters the cellin clathrin-coated
wvesicles (step 3). Other entry pathways have also been observed for some hantaviruses. In the case of clathrin-mediated
endocytosis, the clathrin coat of the vesicle is disassembled (step 4). and the virion-harbouring vesicle enters the

early endosome (step 5). which matures into a late endosome (step 6). Fusion between the viral and endosomal membranes
is driven by acid-induced conformation changes in the viral fusion protein in the late endosome. This results in release of
the viral ribonucleocproteins (RMPs) (step 7). Initial transcription might take place at the site of release: alternatively. the
RMPs might be transported to the ER—Golgi intermediate compartment (ERGIC) for transcription. It is also possible

that the virus is directly transported to the Golgi complex from the late endosome. either before or after fusion. Viral
replication is thought to occur in viral factories that might be located at the ERGIC or the cis-Goelgi (step 8). The nascent
viruses are thought to bud into the cis-Golgi (step 9), from where they are transported to the plasma membrane for
release. presumably via recycling endosomes. The egress of progeny virions takes place at the plazma membrane (step 10).
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Fievre hémorragique Q) oo
avec syndrome rénal

révélant une

leptospirose

An hemorrhagic fever with renal syndrome
revealing a leptospirosis

La leptospirose et les infections a Hantavirus possédent de

nombreuses similitudes sur le plan cliniqgue et paraclinigue

les rendant parfois difficile a distinguer.

Mous rapportons ici le cas d'un patient adressé dans notre

service pour une insuffisance rénale aigué oligo-anurique. Les

données cliniques et paracliniques semblaient correspondre

a une fieévre hémorragique avec syndrome rénal a virus Hanta

alors que I'analyse sérologique a affirmé une leptospirose. P e o Kb, Mo BRSR helvarody

HiA du Val-de-Grice, 74, boulevard de Port-Royal,
75230 Paris cedex 05, France

Correspondance : Pierre Isnard, HIA du Val-de-Grace, 74, boulevard de
Port-Royal, 75230 Paris cedex 05, France.
pierre.isnard@hotmail.fr
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