


 
UNIVERSITE	
  D’ANGERS	
  

	
  
	
  

FACULTE	
  DE	
  MEDECINE	
  
	
  
	
  

Année 2015 N° . . . . . . . . . . .   

THESE	
  

Pour le 

DIPLOME	
  D’ETAT	
  DE	
  DOCTEUR	
  EN	
  MEDECINE	
  

Qualification	
  en	
  :	
  MEDECINE	
  GENERALE	
  	
   	
   	
   	
  

Par	
  

Virginie	
  JOLLIVET	
  

Née le 05/12/1987 à Mont Saint Aignan (76) 
	
  
	
  

Présentée et soutenue publiquement le : 13/01/2015 
	
  
	
  

ENVENIMATIONS VIPERINES EN FRANCE EN 2013 : EPIDEMIOLOGIE, 
CLINIQUE ET EVALUATION DE LA PRISE EN CHARGE ; UNE ETUDE 

DES CENTRES ANTIPOISON FRANÇAIS. 

	
  
	
  

Président : Monsieur le Professeur    GARNIER François 

Directeur : Monsieur le Docteur     BOELS David 

     

 

	
  



 
 

LISTE DES ENSEIGNANTS DE LA FACULTÉ DE 
MÉDECINE D’ANGERS 

 
 

 Doyen Pr. RICHARD 
 Vice doyen recherche Pr. PROCACCIO 
 Vice doyen pédagogie Pr. COUTANT 

Doyens Honoraires : Pr. EMILE, Pr. REBEL, Pr. RENIER, Pr. SAINT-ANDRÉ 
Professeur Émérite : Pr. Gilles GUY, Pr. Jean-Pierre ARNAUD  
Professeurs Honoraires : Pr. ACHARD, Pr. ALLAIN, Pr. ALQUIER, Pr. BASLÉ, Pr. BIGORGNE, Pr. BOASSON, 
Pr. BOYER, Pr. BREGEON, Pr. CARBONNELLE, Pr. CARON-POITREAU, Pr. M. CAVELLAT, Pr. COUPRIS, Pr. DAUVER, 
Pr. DELHUMEAU, Pr. DENIS, Pr. DUBIN, Pr. EMILE, Pr. FOURNIÉ, Pr. FRANÇOIS, Pr. FRESSINAUD, Pr. GESLIN, 
Pr. GINIÈS, Pr. GROSIEUX, Pr. GUY, Pr. HUREZ, Pr. JALLET, Pr. LARGET-PIET, Pr. LARRA, Pr. LE JEUNE, Pr. LIMAL, 
Pr. MARCAIS, Pr. PARÉ, Pr. PENNEAU, Pr. PENNEAU-FONTBONNE, Pr. PIDHORZ, Pr. POUPLARD, Pr. RACINEUX, 
Pr. REBEL, Pr. RENIER, Pr. RONCERAY, Pr. SIMARD, Pr. SORET, Pr. TADEI, Pr. TRUELLE, Pr. TUCHAIS, Pr. VERRET, 
Pr. WARTEL 

PROFESSEURS DES UNIVERSITÉS 
 ABRAHAM Pierre Physiologie 
 ASFAR Pierre Réanimation 
 AUBÉ Christophe Radiologie et imagerie médicale 
 AUDRAN Maurice Rhumatologie 
 AZZOUZI Abdel-Rahmène Urologie 
 BARON Céline Médecine générale  
 BARTHELAIX Annick Biologie cellulaire 
 BATAILLE François-Régis Hématologie ; Transfusion 
 BAUFRETON Christophe Chirurgie thoracique et cardiovasculaire 
 BEAUCHET Olivier Gériatrie et biologie du vieillissement 
 BEYDON Laurent Anesthésiologie-réanimation  
 BIZOT Pascal Chirurgie orthopédique et traumatologique 
 BONNEAU Dominique Génétique 
 BOUCHARA Jean-Philippe Parasitologie et mycologie 
 CALÈS Paul Gastroentérologie ; hépatologie  
 CAMPONE Mario Cancérologie ; radiothérapie  
 CAROLI-BOSC François-Xavier Gastroentérologie ; hépatologie 
 CHABASSE Dominique Parasitologie et mycologie 
 CHAPPARD Daniel Cytologie et histologie 
 COUTANT Régis Pédiatrie  
 COUTURIER Olivier Biophysique et Médecine nucléaire 
 CUSTAUD Marc-Antoine Physiologie 
 DARSONVAL Vincent Chirurgie plastique, reconstructrice et esthétique 
 de BRUX Jean-Louis Chirurgie thoracique et cardiovasculaire 
 DESCAMPS Philippe Gynécologie-obstétrique 
 DIQUET Bertrand Pharmacologie 
 DUVERGER Philippe Pédopsychiatrie 
 ENON Bernard Chirurgie vasculaire ; médecine vasculaire 
 FANELLO Serge Épidémiologie, économie de la santé et prévention 
 FOURNIER Henri-Dominique Anatomie 
 FURBER Alain Cardiologie  
 GAGNADOUX Frédéric Pneumologie 



 
 GARNIER François Médecine générale  
 GARRÉ Jean-Bernard Psychiatrie d’adultes 
 GOHIER Bénédicte Psychiatrie 
 GRANRY Jean-Claude Anesthésiologie-réanimation 
 GUARDIOLA Philippe Hématologie ; transfusion 
 HAMY Antoine Chirurgie générale 
 HUEZ Jean-François Médecine générale 
 HUNAULT-BERGER Mathilde Hématologie ; transfusion 
 IFRAH Norbert Hématologie ; transfusion 
 JEANNIN Pascale Immunologie 
 JOLY-GUILLOU Marie-Laure Bactériologie-virologie ; hygiène hospitalière 
 LACCOURREYE Laurent Oto-rhino-laryngologie 
 LASOCKI Sigismond Anesthésiologie-réanimation 
 LAUMONIER Frédéric Chirurgie infantile 
 LEFTHÉRIOTIS Georges Physiologie 
 LEGRAND Erick Rhumatologie 
 LERMITE Emilie Chirurgie générale 
 LEROLLE Nicolas Réanimation  
 LUNEL-FABIANI Françoise Bactériologie-virologie ; hygiène hospitalière 
 MALTHIÉRY Yves Biochimie et biologie moléculaire 
 MARTIN Ludovic Dermato-vénéréologie 
 MENEI Philippe Neurochirurgie 
 MERCAT Alain Réanimation  
 MERCIER Philippe Anatomie 
 MILEA Dan Ophtalmologie 
 NGUYEN Sylvie Pédiatrie 
 PELLIER Isabelle Pédiatrie 
 PICHARD Eric Maladies infectieuses ; maladies tropicales  
 PICQUET Jean Chirurgie vasculaire ; médecine vasculaire 
 PODEVIN Guillaume Chirurgie infantile 
 PROCACCIO Vincent Génétique 
 PRUNIER Fabrice Cardiologie 
 REYNIER Pascal Biochimie et biologie moléculaire 
 RICHARD Isabelle Médecine physique et de réadaptation 
 RODIEN Patrice Endocrinologie et maladies métaboliques 
 ROHMER Vincent Endocrinologie et maladies métaboliques 
 ROQUELAURE Yves Médecine et santé au travail 
 ROUGÉ-MAILLART Clotilde Médecine légale et droit de la santé 
 ROUSSEAU Audrey Anatomie et cytologie pathologiques 
 ROUSSEAU Pascal Chirurgie plastique, reconstructrice et esthétique 
 ROUSSELET Marie-Christine Anatomie et cytologie pathologiques 
 ROY Pierre-Marie Thérapeutique 
 SAINT-ANDRÉ Jean-Paul Anatomie et cytologie pathologiques 
 SENTILHES Loïc Gynécologie-obstétrique 
 SUBRA Jean-François Néphrologie 
 URBAN Thierry Pneumologie 
 VERNY Christophe Neurologie 
 WILLOTEAUX Serge Radiologie et imagerie médicale 



 
 ZAHAR Jean-Ralph Bactériologie-virologie ; hygiène hospitalière 
 ZANDECKI Marc Hématologie ; transfusion  

MAÎTRES DE CONFÉRENCES 
 ANNAIX Claude Biophysique et médecine nucléaire 
 ANNWEILER Cédric Gériatrie et biologie du vieillissement 
 AUGUSTO Jean-François Néphrologie 
 BEAUVILLAIN Céline Immunologie 
 BELIZNA Cristina Médecine interne 
 BELLANGER William Médecine générale  
 BLANCHET Odile Hématologie ; transfusion  
 BOURSIER Jérôme Gastroentérologie ; hépatologie ; addictologie 
 BRIET Marie Pharmacologie  
 CAILLIEZ Éric Médecine générale  
 CAPITAIN Olivier Cancérologie ; radiothérapie 
 CASSEREAU Julien Neurologie 
 CHEVAILLER Alain Immunologie 
 CHEVALIER Sylvie Biologie cellulaire 
 CONNAN Laurent Médecine générale  
 CRONIER Patrick Chirurgie orthopédique et traumatologique 
 de CASABIANCA Catherine Médecine générale 
 DINOMAIS Mickaël Médecine physique et de réadaptation 
 DUCANCELLE Alexandra Bactériologie-virologie ; hygiène hospitalière 
 DUCLUZEAU Pierre-Henri Nutrition 
 FERRE Marc Biologie moléculaire 
 FORTRAT Jacques-Olivier Physiologie 
 HINDRE François Biophysique 
 JEANGUILLAUME Christian Biophysique et médecine nucléaire 
 JOUSSET-THULLIER Nathalie Médecine légale et droit de la santé 
 KEMPF Marie Bactériologie-virologie ; Hygiène hospitalière 
 LACOEUILLE Franck Biophysique et médecine nucléaire 
 LETOURNEL Franck Biologie cellulaire 
 MARCHAND-LIBOUBAN Hélène Histologie 
 MAY-PANLOUP Pascale Biologie et médecine du développement et de la reproduction 
 MESLIER Nicole Physiologie 
 MOUILLIE Jean-Marc Philosophie 
 PAPON Xavier Anatomie 
 PASCO-PAPON Anne Radiologie et Imagerie médicale 
 PENCHAUD Anne-Laurence Sociologie 
 PIHET Marc Parasitologie et mycologie 
 PRUNIER Delphine Biochimie et biologie moléculaire 
 PUISSANT Hugues Génétique 
 SIMARD Gilles Biochimie et biologie moléculaire 
 TANGUY-SCHMIDT Aline Hématologie ; transfusion 
 TURCANT Alain Pharmacologie 
 

novembre 2014 
 



 

COMPOSITION DU JURY 

 

Président du jury : 
Monsieur le Professeur    GARNIER François 

 
 
Directeur de thèse : 
Monsieur le Docteur     BOELS David 

 
 
Membres du jury : 
GARNIER François 

LEROLLE Nicolas 

MAZET Betty 

BOELS David 

HAMEL Jean-François 

HUEZ Jean-François 
 



 

	
   6	
  

REMERCIEMENTS 
 
 
 
 
 
Au président du jury 

Professeur François GARNIER qui me fait l’honneur de présider la soutenance de 
cette thèse. 
 
 
A mon directeur de thèse 

David BOELS 
Merci pour ton accompagnement et ta patience tout au long de cette étude. Merci de m’avoir 
fait découvrir la toxicologie en stage au CAP et à travers ce sujet de thèse original. 
 
 
A mes juges: 
 

Docteur Jean-François HAMEL 
Merci pour votre travail d’analyse statistique dans le cadre de cette étude. 
 

Professeur Jean-François HUEZ 
Professeur Nicolas LEROLLE 
Docteur Betty MAZET 

Merci d’accepter de juger mon travail. 
 
 
A Grégoire GALLET, 
Merci pour ton aide et ton soutien.  



 

	
   7	
  

ABREVIATIONS 
 

 

LMWH: Low Molecular Weight Heparin 
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INTRODUCTION 

 

 

In France, adult and pediatric emergency cases of viper envenomation are relatively common 

due to the two main viper species in the country: the asp viper (Vipera aspis) and the adder 

viper (Vipera berus) (Bauchot R, 2005; de Haro L, 2012; Orsini P et al, 1998; Camou F et al, 

2009; Chippaux JP, 2011). Other vipers (Vipera ursinii, Vipera seoanei) are seldom 

implicated. 

 

In France, some authors have evaluated the incidence of viper bites at 100 to 1000 cases per 

year (de Haro, 2012; Camou F, 2009). Emergency support services are very heterogeneous 

due to the lack of guidelines (Monteiro FNP et al, 2012; Malina T et al, 2013; Marano M et al, 

2014). Advice from a clinical toxicologist at a Poison Control Centre (PCC) should be taken 

into account when determining the appropriate management and follow-up of patients bitten 

by vipers. 

 

Clinical manifestations of European viper envenomation are currently well described (Boels 

D et al, 2012): pain and local swelling in the event of minor envenomation; limb swelling, 

systemic symptoms and biological disorders in cases of moderate envenomation; and 

extensive swelling spreading to the trunk and/or acute systemic symptoms in severe 

envenomations (de Haro L et al, 1998; Harry P et al, 1999). Neurological symptoms have 

been reported in the South of France (de Haro L, 2012; de Haro L et al, 2009; de Haro et al, 

2002). Neurotoxins in the venom of some asp vipers can cause a disturbance of cranial 

nerves. 

 

A clinical grading of viper envenomation was established in 1992 by Audebert et al. (Reid 

HA, 1976; Audebert F et al, 1992; Audebert F et al, 1994). This classification was used to 

assess the severity of poisoning and its temporal patterns. 

Because grade II was defined as a regional swelling associated or not with systemic signs or 

biological abnormalities, a new classification was established in 2012 (Boels D et al, 2012) to 

divide grade II into grade IIA and IIB (Annex 1). The clinico-biological classification 

currently sets the immunotherapy indication from grade II (extensive swelling > 4cm and/or 

systemic signs and/or neurological signs). 
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Immunotherapy with Viperfav® is now the gold standard treatment for patients bitten by 

European vipers (Boels D et al, 2012). Viperfav® contains purified F(ab’)2 fragments of 

equine antibodies, neutralizes venoms of three viper species (Vipera berus, aspis and 

ammodytes).  Some studies have evaluated the efficiency of immunotherapy and other 

symptomatic treatments (Boels D et al, 2012; de Haro L et al, 1998; Harry P et al, 1999; 

Karlson-Stiber C et al, 2009).  

 

In order to improve hospital management of envenomed patients, we performed a prospective 

study to assess the epidemiology and clinical signs (with neurological signs) of viper 

envenomations. 

 

This study validates the recommendations proposed by the PCC for viper bites management, 

especially with the assessment of Viperfav® (its efficiency and tolerance) and other 

treatments (antibiotics, corticosteroids and heparin). 
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METHODS 
 

 

A prospective case study of viper envenomations in France, in 2013, was carried out at the 

PCC. 

 

Data related to calls to the PCC were extracted from the Poison Center database authorized by 

the French National Data Processing Committee (Accreditation n°747735). Protocol 

assistance support was given to all French PCCs and emergencies (Annex 1). 

We recorded all cases of patients bitten by an European viper (presence of typical fang marks 

and recognition of the snake, patient’s history). All personal patient data were rendered 

anonymous before their records were studied. A data collection form (Annex 2) was 

completed by one clinical toxicologist and reviewed by another one. Given that this was a 

purely prospective and non-interventional study, and according to French law, the local Ethics 

Committee waived the need to approve this study. 

 

The patients were divided into three age groups: <15 years; 15-65 years and >65 years. 

Gender, the severity of envenomation, the time between the viper bite and Viperfav® 

administration, the doses of Viperfav® and symptomatic treatments administrated, such as 

antibiotics, corticosteroids and low molecular weight heparin (LMWH), were also evaluated. 

The only immunotherapy used was Viperfav®. A 4mL vial of Viperfav® containing 396-

468mg of F(ab’)2 neutralizes 500 LD50 of Vipera berus venom and 1000 LD50 of Vipera 

aspis or Vipera ammodytes venoms. Viperfav® contains heterologous proteins and must be 

used under medical supervision in a hospital setting. 

 

The symptoms of the viper bite were collected. The envenomation severity was based on the 

Boels et al. clinical and biological severity grading as grade 0 (white snap without 

envenomation), I (minimal envenomation), IIA and IIB (moderate envenomations), III (severe 

envenomation). The grades were reassessed throughout the hospitalization period. The highest 

gradation was selected for the final grade. 

Each patient received clinical (systemic signs, neurological signs, swelling, haematoma, 

necrosis) and biological follow up. The biological severity criteria were: leukocytes > 15 000, 

thrombocytes < 150 000, TP < 60% and fibrinogen < 2g/L. Swelling levels were quantified in 
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the following categories: local swelling, regional swelling (1: reaching hand/foot; 2: 

forearm/leg; 3: arm/thigh) and swelling reaching the trunk. The presence of localized 

haematoma around the bite site had to be considerable if it was to be retained as a criterion. 

Simple red points located around the bite were frequently present and did not comply with our 

definition. These haematomas were either extensive around the fang marks, or diffuse on the 

bitten limb in the form of bruises, petechiae, purpura or haemorrhagic swelling. In our study, 

it was hard to precisely quantify all types of blood extravasation, and we preferred to limit our 

definition to the presence or absence of haematoma. 

Clinico-biological monitoring was steady during hospitalisation: admission, before the 

infusion and 5 h after Viperfav® infusion. 

 

The time to the Viperfav® infusion was defined as the period between the viper bite and 

initiation of the infusion. The days of hospital stay were considered to run from hospital 

admission to hospital discharge. 

 

Each patient with grade I, II and III, treated or not Viperfav® has been clinically followed by 

a phone call 15 days after envenomation to assess the persistence of functional impairment or 

local signs and look for signs of serum sickness. 

Functional impairment at day 15 was defined as involving problems in moving the bitten limb 

(difficulty in walking or grasping objects) that persisted for more than 15 days after the bite. 

A venous Doppler ultrasound scan of the limbs was performed if there was any suspicion of 

thrombosis. 

 

The independance of categorical variables was tested using Fisher’s exact test. We performed 

logistic regression to explain the severity of envenomation/haematoma/functional impairment, 

respectively by age group, gender, gradation, time elapsing before the Viperfav® infusion and 

other symptomatic treatments. 
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RESULTS 

 

 

In 2013, 277 European viper bite cases were recorded in France. 

 

 

Epidemiology 

 

According to the geographical distribution, viper bites were more common in western and 

southwestern areas   (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 : Geographical distribution of viper bites in France in 2013. 

 

Bites occurred mainly in summer (Graph I). The envenomation severity was not influenced by 

the season (p= 0,742). The prime time for bites was in the afternoon. 

In most cases, the adder was seen (164 cases) by the patient but the species was only 

identified in 13% of envenomation cases (36 cases), including 29 cases with Vipera aspis and 

7 with Vipera berus. 
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Graph I: Seasonal distribution of viper bites in 2013 in France. 

 

The circumstances of the bites were mostly accidental (91.7%): encounters in nature (197 

patients) or during gardening activities (57 patients). The second frequently encountered 

circumstance was when people handled the snake (8.3%). Out of the 277 cases, 17 cases 

occurred in a professional setting. 

 

 

Population 

 

A description of the general characteristics of the population is presented in Table I. 

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  



 

	
   15	
  

Table I: Description of the patient population (total 277 patients) in France in 2013. 

	
  

Variable	
   Mode	
   Population	
  n=	
  277	
   Percentage	
  
	
  
Gender	
   Male	
   186	
   67.15	
  

	
  
Female	
   90	
   32.49	
  

	
  
Unknow	
   1	
   0.36	
  

Age	
  (years)	
   <15	
   70	
   25.27	
  

	
  
15-­‐65	
   174	
   62.82	
  

	
  
>65	
   33	
   11.91	
  

Grade	
   0	
   68	
   24.55	
  

	
  
I	
   58	
   20.94	
  

	
  
IIA	
   62	
   22.38	
  

	
  
IIB	
   71	
   25.63	
  

	
  
III	
   18	
   6.50	
  

Circumstance	
   Accidental	
   254	
   91.70	
  

	
  
Manipulation	
   23	
   8.30	
  

Duration	
  of	
  hospital	
  stay	
   <24h	
   108	
   38.99	
  

	
  
24-­‐48h	
   149	
   53.79	
  

	
  
>48h	
   20	
   7.22	
  

Viperfav	
   Single	
  dose	
   108	
   94.74	
  

	
  
Multiple	
  doses	
   6	
   5.26	
  

HBPM	
   Yes	
   14	
   5.05	
  
ATB	
   Yes	
   71	
   25.63	
  
CTC	
   Yes	
   22	
   7.94	
  
	
   	
   	
   	
  

 

The final severity was: 68 grade 0, 58 grades I, 62 grades IIA, 71 grade IIB and 18 grade III. 

This study showed that envenomation mainly concerned male subjects, with a male/female 

ratio of 2.1. The average age was 43 years (<15 years 25%; 15-65 years 63%; >65 years 

12%). Hundred and eight patients were hospitalized for less than 24 h, 149 patients were 

hospitalized between 24 and 48 h, while 20 patients were hospitalized for more than 2 days, 2 

grade IIB and 18 grade III (Table I). 

 

In this series, no patients had sequelae at follow up. 

 

One death was reported before he could receive medical care. 

A 53 year old male herpetologist was bitten on the forearm by Vipera aspis during a 

demonstration in southern France in June 2013. He quickly showed signs of discomfort, with 

the onset of shock in less than 20 min. He died of cardiac arrest 50 min after the bite and 

could not be resuscitated. There was no autopsy. 
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Table II: Multivariate analysis of the severity of envenomation in all patients bitten by a 

viper. 
 
Grades : 0, 1 vs 2a, 2b, 3 

    
  

Odds Ratio [95% Conf. Interval] P>z 

 

 
Age (ref: 15-65 years) 

    
 

<15a 0.801 0.448 1.434 0.456 

 
>65a 1.852 0.794 4.322 0.154 

      
 

Gender : female 1.038 0.599 1.800 0.894 

 
Locality : Upper limb(ref : Lower limb) 2.349 1.381 3.995 0.002 

      
 

Season : ref: spring 
    

 
Summer 1.099 0.627 1.926 0.742 

 
Fall - winter 0.599 0.195 1.837 0.370 

 

 

The envenomation severity was not influenced by age (p= 0.456) or gender (p= 0.894). 

Hundred twenty five patients had a bite to the lower limb, while 145 patients had a bite to the 

upper limb. The envenomation was significantly more severe when the upper limb was bitten 

(p= 0.002) (Table II). 

 

The details of the clinical and biological findings are presented in Table III. 
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Table III: Clinical and biological signs according to the envenomation grade. 

	
  
Envenomation	
  grades	
  

	
  
Grade	
  IIA	
   Grade	
  IIB	
   Grade	
  III	
  

	
  

	
  
Population	
  
n=	
  62	
  

Percent
age	
  

Population	
  
n=	
  71	
  

Percent
age	
  

Population	
  
n=	
  18	
  

Percent
age	
  

Extensive	
  swelling	
   41	
   66.1	
   44	
   62.0	
   17	
   94.4	
  
General	
  signs	
  

	
   	
  
15	
   21.1	
   8	
   44.4	
  

Digestive	
  signs	
  
	
   	
  

31	
   43.7	
   9	
   50.0	
  
Cardiovascular	
  signs	
  

	
   	
   	
   	
   	
   	
  	
  	
  Tachycardia	
  
	
   	
  

12	
   16.9	
   2	
   11.1	
  
	
  	
  HTA	
  

	
   	
  
4	
   5.6	
  

	
   	
  	
  	
  Mild	
  hypotension	
  	
  
	
   	
  

6	
   8.45	
   8	
   44.4	
  
	
  	
  Shock	
  

	
   	
   	
   	
  
4	
   22.2	
  

Respiratory	
  signs	
  
	
   	
   	
   	
   	
   	
  	
  	
  Dyspnea	
  
	
   	
  

1	
   1.4	
   2	
   11.1	
  
	
  	
  Desaturation	
  

	
   	
  
1	
   1.4	
  

	
   	
  Neurological	
  signs	
  
	
   	
  

4	
   5.6	
   1	
   5.6	
  
Moderate	
  anaphylactoid	
  
reactions	
  

	
   	
   	
   	
   	
   	
  	
  	
  Skin	
  rash	
  
	
   	
  

4	
   5.6	
  
	
   	
  	
  	
  Angio-­‐oedema	
  

	
   	
  
4	
   5.6	
   3	
   16.7	
  

	
  	
  Bronchospasm	
  
	
   	
  

1	
   1.4	
  
	
   	
  Biological	
  signs	
  

	
   	
   	
   	
   	
   	
  	
  	
  Leukocytes>	
  15	
  000	
  
	
   	
  

9	
   12.7	
   3	
   16.7	
  
	
  	
  Thrombocytes<	
  150	
  000	
  

	
   	
  
14	
   19.7	
   3	
   16.7	
  

	
  	
  TP	
  <	
  60%	
  
	
   	
   	
   	
   	
   	
  	
  	
  Fibrinogen<	
  2	
  g/L	
  
	
   	
  

4	
   5.6	
   1	
   5.6	
  
 

Note: the general symptoms included asthenia and malaise. The digestive symptoms included nausea, vomiting, 

diarrhea and abdominal pain. The neurological signs included ptosis, glosso-pharyngeal paralysis and dysphonia. 

 

Fourty-one grade IIA, 44 grade IIB and 17 grade III cases had extensive swelling. 

A hundred and two patients had systemic symptoms and/or biological criteria for severity 

before Viperfav® infusion: 53 patients had systemic symptoms, 19 patients had biological 

criteria for severity and 15 patients had systemic and biological signs. 

Digestive symptoms were the most frequent (nausea, vomiting, diarrhea, abdominal pain). 

Severe symptoms (anaphylactoid reaction, signs of shock, angio-oedema, dyspnea) were 

mainly observed in severe poisoning cases. 

In this series, we observed 5 cases with neurological signs (3 cases in southwestern France 

and 2 cases in western France): 3 ptosis, 3 glosso-pharyngeal paralysis (with swallowing 

disorders and dysgueusia) and 1 dysphonia. 2 cases were the result of bites by Vipera aspis, 
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while in the 3 other cases the species could not be identified. Four neurotoxicity cases 

occurred in summer and the last occurred in spring. 

There were 3 cases of renal failure, which were all transient without supportive care. 

A Doppler ultrasound of the bitten limb was performed in 9 patients, with venous thrombosis 

confirmed in one of these cases. 

 

Of the 72 patients who had haematoma, 64 had this symptom before Viperfav® infusion. 

These haematomas were observed before Viperfav® infusion or during follow-up. 

Eleven patients had local necrosis around the fang marks.  

 

Among the biological criteria for severity (Table III), 12 patients had leukocytes > 15 000, 17 

patients had thrombocytes < 150 000 and 5 patients had fibrinogen < 2g/L. No TP < 60% was 

observed in this series. No clinical consequences were related to biological criteria for 

severity. Biological criteria spontaneously normalized within a few days to weeks. 

 

A multivariate analysis of haematoma criteria is presented in Table IV. 

 

Table IV: Haematoma. Multivariate analysis. France 2013. 

	
  
Haematoma Odds Ratio [95% Conf. Interval] P>z 
 

    Time>= 18h 2.972639 1.084797 8.145837 0.034 
Grades IIb and III (ref: IIa) 2.230766 0.8737996 5.695034 0.093 
Gender = F 3.662729 1.27917 10.48773 0.016 
Age 

    <15y 1.389328 0.4651166 4.149994 0.556 
>65y 0.5172073 0.1661064 1.610434 0.255 

 

 

There were no longer haematoma in grades IIA, IIB and III. The presence of haematoma was 

not related to age. The occurrence of haematoma was significantly more frequent among 

women (OR 3.663; p=0.016). 

 

A multivariate analysis of functional impairment criteria is presented in the Table V. 
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Table V: Functional impairment. Multivariate analysis. France 2013. 

	
  
Functional impairment 

    
  

OR [95% Conf. Interval] P>z 

 

 

    
 

Time>= 18h 3.208 1.038 9.914 0.043 

 
Heparin if time<18h 6.381 0.901 45.195 0.064 

 
Heparin if time >=18h 1.119 0.117 10.714 0.922 

 
Age<15yrs 0.277 0.055 1.402 0.121 

 
Corticosteroids 1.404 0.328 6.015 0.647 

 

Thirty eight patients experienced persistent functional impairment 15 days after the bite. 

There was no more functional impairment in young patients under 15 years (Table V). 

 

 

Immunotherapy 

 

Of the 151 patients who needed treatment (62 grade IIA, 71 grade IIB and 18 grade III), 114 

patients received immunotherapy (1 grade I, 43 grade IIA, 53 grade IIB and 17 grade III): 

75.5%. The grade I patient received Viperfav® without PCC advice. The average Viperfav® 

infusion time was 11.7 h. Infusion delays ranged from 30 min to 73 h. 

Six patients received 2 doses of Viperfav® without PCC advice. 

 

Of the 114 patients treated with Viperfav®, 102 had extensive swelling (36 regional swelling 

type 1, 45 regional swelling type 2, 14 regional swelling type 3 and 7 trunk swelling) before 

infusion. Clinical reassessment showed increased swelling in 9 cases. Type 1 regional 

swelling increased to type 2, and type 2 regional swelling increased to type 3. The average 

Viperfav® infusion time was 6.7 hours for these 9 patients. 

 

All moderate and severe systemic signs regressed after a single Viperfav® infusion. 

Digestive, cardiovascular, respiratory and allergic signs regressed 5 h after immunotherapy. A 

case of glosso-pharyngeal paralysis lasted 15 h in a grade IIB patient who had been infused 

2.5 h after the bite. And one case of ptosis lasted less than 24 h in a grade IIB patient who had 

received a dose of Viperfav® 22 h after the bite. Shocks were resolved within 5 h after the 

beginning of Viperfav® infusion. 

Haematoma was significantly more frequent when the Viperfav® infusion was performed 

more than 18 h after the bite (OR 2.973; p=0.034) (Table IV). 
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Functional impairment was significantly more frequent when the Viperfav® infusion was 

performed more than 18 h after the bite (OR 3.208; p=0.043) (Table V).  

 

All biological criteria for severity were normalized in 34 patients. For 9 of them, 

normalization occurred within hours of Viperfav® infusion. 

 

 

Tolerance 

 

No anaphylactic reactions were reported after Viperfav® infusion. Viperfav® was deemed to 

be safe, only one patient experienced intolerance after infusion (conjunctivitis with 

conjunctival erythema and pruritus). His symptoms spontaneously resolved after infusion. 

Only one subject presented symptoms compatible with serum sickness (polyarthralgia, 

asthenia, myalgia, inflammatory syndrome with elevated sedimentation rate). His symptoms 

favorably progressed with anti-histamines. He had received one dose of Viperfav® and 

antibiotics.  

 

 

Other treatments 

 

Seventy-one patients received antibiotics preventively (Table I). Only two patients in this 

series had local infection around the fang marks. 

Twenty-two patients received corticosteroids during their hospital stay. There was no more 

functional impairment in patients who received corticosteroids (Table III). 

Thirteen patients were preventively treated with LMWH. Patients who received heparin 

therapy were more likely to have remote functional impairment if Viperfav® infusion was 

performed within 18 h after the bite (OR 6.381; p=0.064) (Table V). Nineteen patients had a 

tetanus booster shot. No tetanus cases were reported in this series.	
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DISCUSSION 

 

 

Epidemiology 

 

Although viper envenomations are common in France, there is only few epidemiological data 

in the literature, soonly rough estimates are possible. Our study identified 277 cases of viper 

bites in France in 2013 by PCC. These findings probably underestimate the annual incidence. 

More bites were reported south of the Loire but also in the western regions, which is 

consistent with the geographical distribution of vipers. 

As it is difficult for patients to differentiate snakes, only 36 among the 164 snakes seen were 

identified. The species most often identified were Vipera aspis and Vipera berus, with a 

predominance of Vipera aspis (29 cases).  

This study confirmed the extension of the range of Vipera aspis, with neurotoxic venom, in 

western France, although previously described only in the south of France (Guiavarch et al, 

2011, Jan V et al, 2002; de Haro L et al, 2002). 

Envenomations occur in warmer seasons, especially summer, as described in previous studies 

(de Haro et al, 2009, Petite J, 2005). Vipers come out of hibernation in the spring and people 

are often outside in hot seasons (Chippaux JP, 2011). Bites in winter are generally related to 

accidental manipulation of the animal (lifting a tarp, pick up a pile of wood...). 

The bites reported here were mainly accidental, but some envenomations due to volontary 

snake manipulation could be avoided. 

 

 

Clinical 

 

Among the 277 patients, only 18 grade III cases (6.5%) were recorded thanks to widespread 

use of immunotherapy. The severity of envenomation was not higher in patients with extreme 

ages. 

A prospective study of moderate to severe viper envenomations (n= 268) monitored by 

French PCC between 1999 and 2009 revealed no difference in the distribution of severity in 

different age groups, including extreme ages and confirmed the value of this treatment (Boels 

D et al, 2012). Our study reconfirmed these findings. 
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Both the upper and lower limbs were frequently bitten. Upper limbs were bitten during 

gardening or handling, whereas lower limbs were bitten during accidental encounters.  

 

Concerning systemic signs, digestive symptoms were predominant. The 3 cases of transient 

renal failure were not due to a toxic mechanism but rather to acute functional renal failure. 

Peripheral ischemia was not reported in this series. These data confirmed that fasciotomy is 

unnecessary for viper envenomations in France (de Haro L et al, 2009). In our study, 

haematoma was significantly more frequent among women. 

Only 4 shocks were identified in this series, while the rate was around 27% for grades II and 

III for several years (Harry P et al, 1999). 

In this prospective study, the search for neurological signs was systematic. 

Five cases of neurotoxicity were highlighted. The symptoms due to viper venom containing 

neurotoxic PLA2 components were the same as those described in previous studies (de Haro 

L, 2012; Garrigues T et al, 2005; Ferquel E et al, 2007; Lonati D et al, 2014): ptosis, glosso-

pharyngeal paralysis and dysphonia. Some authors explained that neurotoxic effects were 

inconsistently observed due to variability in factors, such as different amounts of venom 

injected, concentration of PLA2 component, environmental factors and individual 

susceptibility (Lonati D et al, 2014). Although one case of neurotoxicity with Vipera berus 

was recently published, envenomation by Vipera berus with neurological signs remain very 

limited (Malina T et al, 2013). There were no cases reported in our series. 

 

 

Immunotherapy and medical care 

 

Only 20 patients (7.22%) were hospitalized for over 48 h thanks to enhanced care and to the 

protocol assistance given to all emergencies and PCC. 

 

Several recent studies have been carried out in Europe and have allowed the development of 

specific treatments and protocols for the management of envenomated victims (Boels D et al, 

2012; de Haro L et al, 2009). 

Immunotherapy with F(ab’)2 fragments is currently the gold standard treatment for patients 

bitten by European vipers (Boels D et al, 2012; de Haro L et al, 1998; Harry P et al, 1999; 

Malina T et al, 2013; Harry P, de Haro L, 2002; Boyer LV et al, 2013). 
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In our series, of the 151 envenomations that required immunotherapy, 114 patients were 

treated with Viperfav®. After being bitten, 37 patients would receive the Viperfav®. Several 

explanations can justify this lack of treatment: patients came late at emergencies or in their 

general practitioner. Some emergency physicians decided not to infuse Viperfav® as they 

were unfamiliar with this practice. PCCs were not contacted or were called late. Emergency 

monitoring periods were too short (< 6 h). 

Moreover, six patients received 2 doses of Viperfav® without PCC advice. 

 

Immunotherapy reduces swelling extension (Karlson-Stiber C et al, 1994; Harry P, 2000; 

Karlson-Stiber C et al, 1997). Of the 114 patients who received Viperfav®, 92.1% had no 

swelling extension after infusion. All systemic symptoms had disappeared within 5 h of 

infusion immunotherapy. In contrast, biological criteria for severity as well as neurological 

symptoms seemed slower to normalize (Guiavarch M et al, 2011; Karlson-Stiber C et al, 

2009). They disappeared within 24 h after the bite in our study. 

 

Some authors demonstrated that a single dose of Viperfav® led to the disappearance of 

systemic signs at the end of the infusion period, including patients in shock, and hemostasis 

disorders were corrected within 6 to 8 h (n= 62 patients) (Boels D et al, 2012). Our series also 

confirmed the effectiveness of a single dose of Viperfav®. Multiple doses had no additional 

benefits (swelling, systemic and biological signs) and increased care cost. 

 

Previous studies had shown that Viperfav® had to be administered precociously to improve 

the efficiency (Camou F et al, 2009, Chippaux JP, 2011; Boels D et al, 2012; Bentur Y, 

1997). To be effective, immunotherapy should be administered within the first 10 h after the 

bite, according to the French 2012 article (Boels D et al, 2012). Under these conditions, 

Viperfav® therapy can reduce the length of the hospital stay by threefold and the risk of 

haematoma and by a factor three functional impairment. 

Our data confirmed that Viperfav® should be infused as early as possible when indicated 

(grades IIA, IIB and III) in order to reduce the incidence of haematoma and functional 

impairment in 15 days (Boels D et al, 2012). 

 

Concerning other symptomatic treatments, our data showed that LMWH increased functional 

impairment when patients had received early Viperfav® treatment. 
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Previous studies showed that LMWH increased haematoma risk and worsened functional 

impairment (Boels D et al, 2012). We do not advise the preventive use of LMWH in case of 

envenomation by an European viper. Other authors have also issued warnings regarding high 

dose intravenous heparin therapy because of the obvious risk of aggravating bleeding into the 

tissues (Karlson-Stiber C et al, 1994). In the literature, deep venous thrombosis has often been 

suspected, but seldom confirmed (Karlson-Stiber C et al, 1994). 

Concerning the benefits of prophylactic antibiotherapy, we observed no systemic infections 

with or without antibiotic treatment in our series. Antibiotics should not be routinely given, 

but prompt treatment is necessary only if infection is suspected (Boels D et al, 2012). 

 

Corticosteroids and antibiotics have no benefits regarding the duration of hospital stay and 

functional impairment, so they are not recommended for routine treatment of viper 

envenomation cases in Europe (Boels D et al, 2012). Corticosteroids do not act on swelling 

due to a capillary leak rather than inflammation and they increase the risk of bacterial 

infection (Boels D et al, 2012; Karlson-Stiber C et al, 1994; Karlson-Stiber C et al, 2006).  

No tetanus cases have been reported following snakebite in Europe, including in this study. 

We recommend checking the immunization status and giving booster shots if necessary. 

 

 

Tolerance 

 

This study also confirmed previous reports concerning the safety of Viperfav® (de Haro L et 

al, 1998; Harry P et al, 1999; de Haro L et al, 2009). No cases of anaphylactoid reactions were 

identified after infusion. Only one case of intolerance was observed with allergy symptoms 

(conjunctival erythema and pruritus). 

 

A case of serum sickness was reported while the patient received a dose of Viperfav and 

antibiotics. His symptoms favorably progressed with anti-histamines. Cases of serum sickness 

after immunotherapy are very uncommon in the literature (Boyer LV et al, 2013; Karlson-

Stiber C et al, 1994). 
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Limitations 

 

The primary limitations of this study were those inherent to the use of prospective data and 

PCC records. Information was collected over the phone and recorded by a specialist in the 

Poison Center. Patient records from the Emergency Departments could not be reviewed in 

some cases, and we only had access to PCC data. Although  PCCs clinical toxicologist 

propose recommendations, final decisions to treat patients with one or more doses of 

Viperfav® or to initiate other symptomatic treatments (corticosteroids, antibiotics, LMWH) 

were taken by the emergency physician.  
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CONCLUSION 

 

 

This study allowed homogenous and appropriate management cares in viper envenomation in 

France. PCC unified their recommendations. This series highlighted the extension of the 

range of Vipera aspis with neurotoxic venom in western France, although previously 

described in the South of France. This study also confirmed the efficiency and tolerance of a 

single dose of Viperfav®. It also confirmed the conclusions of previous studies where by it 

was advised that Viperfav® infusion be initiated as early as possible and LMWH therapy was 

not advised. The routine use of antibiotics and corticosteroids did not seem to improve 

functional impairment or the duration of hospital stay. Short hospital stays were due to 

improved prognosis, thus lowering the total cost of treatment. In this series, advice from a 

clinical toxicologist at a Poison Center to determine the most appropriate management and 

follow-up for patients bitten by a viper was very important. 

 

The study is ongoing in 2014 to consolidate treatments and achieve a national consensus on 

therapeutic management regarding viper envenomation. Advice from a clinical toxicologist at 

a PCC should be taken into account when determining the appropriate management and 

follow-up of patients bitten by a viper. 
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