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JOURNEES MEDICALES 2019 

LE DOMAINE DU NORMANDOUX, TERCE 
 
JEUDI 28 MARS : accueil à 9h30 
 
9h30-10h00 : Accueil des participants. Collation. 
 
10h00-12h30 : Matinée VIH. Modérateur : François Raffi 
 
 10h00-10h45 PrEP en vrai vie (Gilles Pialoux, Paris) 
 

 10h45-11h30 VIH et gériatrie (Alain Makinson, Montpellier) 
 

 11h30-12h15 Réseaux de transmission du VIH : les identifier pour améliorer la prévention & le dépistage (Karl 
Stefic, Tours) 

 
12h30-14h00 : déjeuner + visite de stand 

 
14h00-18h00 : Session commune avec les paramédicaux. Modérateur : France Roblot 
 
 14h00-14h45 Aspects médico légaux de la prise en charge: isolement et obligation de soins, de la théorie à la 

pratique (Renaud Bouvet, Rennes ; Benjamin Wyplosz, Paris) 
 

 14h45-15h30 Traitement des tuberculoses MDR et XDR (Jérôme Robert, Paris) 
 

 15h30-16h15 Gestion d’une épidémie de tuberculose : RETEX (Anne-Claire Simon, Poitiers) 
 

16h15-16h30 : pause + visite de stand 
 
16h30-18h00 : Présentation des mémoires de DESC 
 
18h00-19h00 : Réunion du CA du GERICCO 
 
 
VENDREDI 29 MARS 
 
9h00-11h00. Modérateur : Séverine Ansart 
 
 9h00-9h30 Infections et œil (Marie-Laure Le Lez, Tours) 
 

 9h30-10h00 Traitement actuel des BLSE (David Boutoille, Nantes) 
 

 10h00-10h30 Tularémie dans la région Ouest (Lisa King, Nantes/Rennes) 
 

10h30-11h00 : pause + visite de stand 
 
11h00-12h00 
 
 11h00-12h00 Endocardites : pour ou contre le relais oral (Louis Bernard, Tours ; Pierre Tattevin, Rennes) 
 

12h00-13h45 : déjeuner + visite de stand 
 
13h45-16h15. Modérateur : Christian Michelet 
 
 13h45-14h00 Assemblée Générale du Géricco 
 

 14h00-15h00 Best-of biblio (Schéhérazade Rezig, Brest ; Nathalie Asseray, Nantes) 
 

 15h00-15h15 Protocoles en cours (Louis Bernard, Tours) 
 

 15h15-16h15 Quizz. Intervenants poitevins 
 

16h15 : clôture des Journées du GERICCO 2018 
 
 



L’épidémie de VIH dans le monde en 2017

Source: UNAIDS/WHO estimates
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II - Les découvertes de séropositivité VIH  

Les données sur les découvertes de séropositivité VIH sont disponibles grâce à la déclaration obligatoire du VIH, 
réalisée par les biologistes et les cliniciens, qui doivent déclarer depuis avril 2016 les cas qu’ils diagnostiquent 
par le biais d’une application web (e-DO). 

On estime à 6 003, le nombre de personnes ayant découvert leur séropositivité VIH en 2016 (Fig. 2). Ce 
nombre a diminué de 5% par rapport à 2013.  
Le dernier point d’estimation devra être confirmé ultérieurement. En effet, le passage d’une déclaration papier à 
une déclaration en ligne (e-DO) depuis avril 2016 a considérablement réduit les délais de déclaration, ce qui a 
impacté les calculs de redressement des données.  

Fig. 2 : Nombre de découvertes de séropositivité VIH, France, 2003-2016  
(Source : Déclaration obligatoire du VIH, données corrigées au 30/06/2017, SpFrance) 

 

 

Près des trois quarts des séropositivités (73%) ont été découvertes à l’hôpital et plus d’un quart (27%) en 
médecine de ville, alors qu’un quart des sérologies sont réalisées à l’hôpital et trois-quarts en ville (cf. paragraphe 
I).  

En 2016, les hommes représentent 69% des découvertes de séropositivité ; cette proportion est stable depuis 
plusieurs années. Les personnes de moins de 25 ans représentent toujours 11% des découvertes. Après avoir 
augmenté entre 2003 et 2014 (de 13% à 21%), la part des 50 ans s’est stabilisée (20% en 2016). 

Entre 2013 et 2016, le nombre de découvertes de séropositivité continue à diminuer chez les hétérosexuels (-9%, 
3 200 découvertes en 2016) (Fig. 3). Cette diminution est surtout observée chez les hommes, qu’ils soient nés en 
France ou à l’étranger. Par contre, le nombre de découvertes reste stable chez les hommes ayant des rapports 
sexuels avec des hommes -HSH- (2 600 découvertes en 2016).  

Les HSH et les hétérosexuels nés à l’étranger (dont les ¾ sont nés dans un pays d’Afrique subsaharienne) 
restent les deux groupes les plus touchés et représentent respectivement 44% et 39% des découvertes en 2016. 
Les hétérosexuels nés en France et les usagers de drogues injectables (UDI) représentent respectivement 15% 
et 1%.  
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Année de diagnostic 

• 170 000 personnes vivant avec le VIH
• 6000 découvertes/an
• 41% HSH
• 38% personnes nées hors de France

20
17



La cascade de soins VIH en France

in 2014, ca. 156600 (IC à 95 % : 154600-158500) living with HIV

85%

91%

91%

UNAIDS Target



Stratégie de prévention diversifiée

• Campagne de préven-on
• Préserva-fs
• Prophylaxie Pré-Exposi-on (PrEP)
• Traitement (TasP : Treatment as Preven-on)
• Dépistage

ü sérologie au laboratoire (5 600 000 tests, 1.9/1000 posi-fs)
üCEGIDD ((300 000, 3.6/1000 posi-fs)
üTROD communautaires (55 000, 8.7/1000 posi-fs)
ü autotest

• Iden-fica-on des réseaux de transmission
• No-fica-on au partenaire



Clusters de Transmission 
(networks)

• Un cluster de transmission d’une maladie se caractérise par une incidence
anormalement haute d’une maladie se déclarant chez plusieurs patients avec une
proximité géographique et temporelle

è Objectif : Prévention, Dépistage, Traitement
• Identification simple pour les maladies de symptomatologie aiguë bruyante
(rougeole, grippe, etc.), par pour le VIH

• Identification des populations clés par des enquêtes epidemiologiques : facteurs de
risque, comportement…

• Identification d’une souche commune

èidentification des clusters de transmission du VIH par analyses phylogénétiques et
similarité génétique des souches virales



Bases moléculaires de la phylogénie



You obtain one or several 
sequences in the lab è database

You look for homologous sequences in Genbank
To built a phylogeny you need at least 4 sequences!

HIV genome : obtained during biomedical 
investigations for HIV drug susceptibility testing.

HIV drug resistance genotyping on pol gene

Ancêtre commun
et bon support de branche (stat)

Distance 
génétique 
proche
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La diversité géné.que du VIH au service de l’épidémiologie



Exemple  : France

• Cohorte ANRS PRIMO, Chaillon et al. Retrovirology, 2017
• 1356 sujets de 1999 à 2014
• Popula9on :

o Hommes 86,7%
o Caucasien 85,9%
o HSH 71,4%
o 37% diagnos9qués à Paris
o Âge médian 35ans (17-79 ans)

• Virus de sous-type B : 72,5%, CRF02_AG ensuite
• Distance géné9que moyenne entre les séquences de virus 

étudiés : 6 %
• Iden9fica9on des réseaux : différence < 1,5%
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other subtype infections (20.4 vs 13.4%) (Additional 
file  1: Figure S1). As might be expected, the probability 
that an individual was connected with another individual 
increased significantly during the study period (from 
1999 to 2014) (p < 0.01).

Within the transmission network, three distinctly large 
viral clusters B1 (subtype B), AG1 and AG2 (CRF02_
AG) were identified with a respective size of 9, 14 and 
41. Cluster B1 included nine white MSM (median age: 
32 years old [21–37]). It was first identified in 2001 with 
no additional cases since 2010, mostly originating from 
the Nantes area (West coast) (Fig.  2). Cluster AG1 was 

composed of fourteen white MSM (median age: 31 years 
old [20–48]) infected with CRF02_AG-related variants. It 
was first identified in 2011 and had a peak identification 
of individuals in 2013. Individuals in this cluster were 
mostly originating from the Marseille area (South-East) 
but more widely spread throughout the country (Fig. 2). 
Finally, cluster AG2 was composed of forty-one white 
men (median age: 32 years old [21–45]) mostly originat-
ing from Paris and its suburban area (n =  34, 83%). It 
was first noted in 2000 and accrued individuals relatively 
steadily throughout the observation period (Fig.  2). All 
but one reported MSM sexual risk exposure. To further 

Fig. 1 Inferred HIV transmission clusters. HIV-1 transmission cluster diagrams illustrating the structure and demographics of the putative trans-
mission clusters identified in the PRIMO ANRS CO6 cohort. A total of 387 of the 1356 (28.5%) individuals were connected with at least one other 
individual. Color indicates the reported transmission risk [red MSM; green heterosexual (HTS), purple others]; and shape denotes gender (ellipse male, 
square women). All edges represent a genetic distance of ≤1.5% separating nodes. All shapes are labeled according to the HIV-1 subtype. NA not 
available. White and unfilled dots correspond to missing informations

387/1356 (38,5%) 
en clusters ≥ 2 sujets

44 clusters ≥ 3 sujets
(3 – 41, médiane 4)

Chaillon et al. Retrovirology, 2017
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respectively. We used a pairwise distance below the 
threshold of 1.5% to define a link between individuals 
[2]. Using this threshold, 387 individuals (28.5%) were 
connected to at least one other study participant. Exclu-
sion of DRM codons did not impact the observed HIV 
transmission network. Connected nodes (Fig.  1) were 
arranged in 44 large clusters (i.e., connected to more than 
one other individual) ranging in size from 3 to 41 indi-
viduals (median = 4) and 78 dyads (i.e., connected with a 
unique participant). Then, we evaluated the factors asso-
ciated with clustering. Comparison between people in 
clusters (i.e. connected) versus people not in cluster (i.e. 

singletons) revealed that individuals who are linked in a 
cluster were more likely men (95.9 vs 83%, p < 0.01) and 
significantly younger (median age =  32.5 vs 36.0  years, 
p  <  0.01) than singletons. MSM (85.8% clustering vs 
65.6% non-clustering, p  <  0.01) and white participants 
(91.5 vs 83.7%, p < 0.01) were significantly more likely to 
cluster. There were no significant associations between 
clustering and: baseline CD4 T cell count (p  =  0.25), 
baseline viral load (p = 0.15) or being diagnosed in Paris 
and its suburban area (37.0 vs 38.4%, p = 0.66) (Table 1). 
Individuals infected with CRF02_AG viruses were also 
more likely to be connected to another participant than 

Table 1 Population characteristics at primary infection

MSM man who have sex with men, HTS heterosexual individual, IDU injection drug user
§ Statistical significance was assessed between clustering and non-clustering individuals
a Zipcodes: 75, 91, 92,93, 94 and 95; † Chi square test for trend

Not clustered individuals All clustered individuals Large clustered individuals (≥3 individuals) p value§

N 71.5% (969) 28.5% (387) 17% (231)

Age (years)
Median (min–max)

36 (17–79) 32.5 (18–68) 32 (18–64) p < 0.01

Sex

 Male 83.0% (804) 95.9% (371) 98.2% (227) p < 0.01

 Female 16.6% (161) 3.9% (15) 1.3% (3)

 NA 0.4% (4) 0.2% (1) 0.5% (1)

Ethnicity

 White 83.7% (811) 91.5% (354) 93.1% (215) p < 0.01

 Black 12.8% (124) 5.7% (22) 3% (7)

 Asian 1.5% (15) 1.3% (5) 1.3% (3)

 Others/NA 2.0% (19) 1.6% (6) 2.6% (6)

Origin

 Paris areaa 38.4% (372) 37% (143) 41.6% (96) p = 0.66

 Other French regions 55.3% (536) 56.8% (220) 52.8% (122)

 Overseas 6.3% (61) 6.2% (24) 5.6% (13)

Risk

 MSM 65.6% (636) 85.8% (332) 88.3% (204) p < 0.01

 HTS 27.6% (267) 7.5% (29) 4.3% (10)

 IDU 0.3% (3) 0% (0) 0% (0)

 Others/NA 6.5% (63) 6.7% (26) 7.4% (17)

Year of diagnosis

 1999–2005 38.4% (372) 24.8% (96) 20.3% (47) p < 0.01†

 2006–2010 34.2% (332) 40.6% (157) 43.7% (101)

 2011–2014 27.4% (265) 34.6% (134) 35.9% (83)

CD4 (cells/µL)—median (IQR) 506 (382–655) 522 (382–655) 525 (379–659) p = 0.25

HIV-RNA level
Log10 copies/mL—median (IQR)

5.1 (4.4–5.8) 5.2 (4.7–5.8) 5.2 (4.6–5.8) p = 0.15

HIV-1 subtype

 B 71.5% (693) 74.9% (290) 69.2% (160) p = 0.01

 CRF02_AG 13.4% (130) 20.4% (79) 28.1% (65)

 A 3.2% (31) 0.2% (2) 0

 C 2.4% (23) 0% (0) 0

 Others 9.5% (92) 3.8% (16) 2.6% (6) Chaillon et al. Retrovirology, 2017
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evaluate the timing of these clusters, we found that the 
cluster B1 had a TMRCA in 1997 (95% HPD: 1995–2000) 
(Fig. 3), and the CRF02_AG clusters AG1 and AG2 had a 
TMRCA in 2003 (95% HPD: 2000–2008) and 2000 (95% 
HPD: 1998–2001) respectively (Fig. 3).

Spatiotemporal patterns of the subtype B and CRF02_AG 
epidemics
Discrete diffusion models can offer insights into the ori-
gins and epidemiological links within the set of locations 
from which infections were sampled [33, 36].

To analyze the spatial spread of subtype B and CRF02_
AG epidemic among individuals with PHI in France 

between 1999 and 2014 at a national scale, we com-
piled all subtype B (n = 983) and CRF02_AG (n = 209) 
sequences. Given the demographic characteristics of 
France with wide range of population density, we per-
formed our analyzes after dividing the country in 10 
equally populated area and an 11th area accounting 
for individuals originating from overseas departments 
(n = 86) accounting for 6.3% of the participants.

Geographic locations throughout the phylogenetic his-
tories were estimated by applying a discrete asymmet-
ric Bayesian phylogeographic approach, which allows 
for possibly different dispersal rates between two loca-
tions depending on the directionality of diffusion [37]. 

Fig. 2 Characteristics of the 3 larger clusters B1, AG1 and AG2. a Transmission network of the three larger cluster AG1 (n = 14), AG2 (N = 41) and B1 
(n = 9) and evolution of the main clusters over the study period. b Map representing the number of clustering individuals by location of residence. 
c Ancestral root state probabilities. The root state probabilities are presented with the color codes corresponding to the 11 equally populated 
regions

Chaillon et al. Retrovirology, 2017



2ème exemple : France (suite)
• Visseaux et al. abstract CROI 2019
• 2014-2016, 1121 pa:ents en primoinfec:on
• Iden:fica:on de 138 clusters incluant 41% des pa:ents
• Clusters > 3 pa:ents è jeunes, MSM, nés en France, CRF02_AG

• Charge virale ini;ale plus élevée pour les CRF02_AG vs B : plus grande virulence ?



BACKGROUND   
 

• HIV-1 pol sequences widely generated for routine genotypic resistance testing now allow characterizing transmission networks in 

various populations [1–3]. 

• HIV molecular studies can be used to identify epidemiological shifts or recent transmission clusters (RTC) allowing to describe core 

transmitters that fuel a large proportion of transmissions. This may help to improve our capability to track and understand pathogen 

transmission, leading to potential improvements in the design and implementation of population-level public health interventions [4]. 

• Primary infected patients (PHI) are a unique population including the most recently infected patients at a time and presenting high 

proportions of patients included in RTC. This population provides valuable data on recent epidemiological trends about ongoing HIV 

transmissions. 

• We analyzed such RTC among primary infected patients diagnosed in France in 2014-2016. 

 
METHODS  

 

• Between January 2014 and December 2016, 1121 PHI patients diagnosed through the French network of virology laboratories (n=46) 

of the ANRS AC43 Resistance group were included in the study.  

• Enrolment criteria were (i) a negative or indeterminate HIV ELISA associated with a positive p24 antigenemia or detectable plasma HIV 

RNA, (ii) a western blot profile compatible with ongoing seroconversion (incomplete western blot with absence of antibodies to pol 

proteins) or (iii) a negative test for HIV antibodies within 6 months before the positive HIV serology.  

• For all included patients, protease and reverse transcriptase sequences were obtained from routine genotypic resistance testing and 

analyzed together. 

• Phylogenetic trees were built by approximate maximum likelihood using FastTree 2.1 under GTR-G nucleotide substitution model. 

Recent transmission clusters were retrieved using ClusterPicker 1.2.3 with a maximum pairwise genetic distance at 4.5% and a 

minimum branch support at 95%. As ClusterPicker uses a p-distance and not genetic distances obtained with the GTR-G nucleotide 

substitution model, clusters were manually checked and retrieved using FigTree 1.4.3. 

• Non-parametric Kruskal-Wallis test and Fisher exact test were used to compare distributions of continuous and categorical variables, 

respectively, of patients’ characteristics according to viral subtype and clusters size. All p values were 2-sided with a significance level of 

0.05. For p values below 0.05, the groups were compared 2 by 2 with a significance level of 0.01 to account for the multiplicity of tests. 

Analyses were performed with R 3.4.0. 

 
RESULTS  

 

• Overall, 1121 patients were included in our study: 355 patients in 2014, 381 in 2015 and 385 in 2016.  

• The general characteristics of the study subjects are shown in Tables 1 and 2. Briefly, patients were mainly men (90%) having sex with 

men (MSM) (70%). Most patients (70%) were from France and 7% were from Sub-Saharan Africa. 42% of all French PHI were observed 

in Paris area, corresponding to Ile-de-France region and encompassing 18% of the global French population. Median CD4 cell count and 

plasma HIV-1 viral load measured at the time of PHI were 478 cells/µL [IQR: 329-636] and 5.51 log10copies/mL [IQR: 4.71–6.46], 

respectively. 
 

Molecular epidemiology 
• Among included patients 56, 20 and 24% were infected with subtype B, CRF02_AG or other HIV-1 group M lineages, respectively (cf. 

Table 1). CRF02_AG tended to be increasingly represented across years, but this failed to reach statistical significance.  

• Among other lineages, 6% (64) presented unknown recombinant motifs (herein called URFs), 4% (40) were classified as subtype F, 3% 

(34) subtype A, 3% (29) subtype C and 2% (26) CRF01_AE. Among the remaining strains, 15 were identified as CRF06_cpx, 9 subtype D, 

8 CRF60_BC, 7 subtype G, 5 CRF22_01A1, 4 CRF25_cpx, 4 CRF37_cpx, 3 CRF12_BF, 3 CRF42_BF, 3 CRF11_cpx, 3 CRF07_BC, 3 subtype H, 

2 CRF45_cpx, 2 CRF28_BF, 2 CRF18_cpx, 2 CRF56_cpx, 1 CRF33_01B, 1 CRF24_BG, and 1 CRF20_BG.  
 

• Subtype B included more male patients (96%) than the three other lineage categories (82, 84 and 82% for CRF02_AG, URFs and the 

other lineages group, respectively, p<0.001 for all comparisons), more MSM (78%) than CRF02_AG (59%, p<0.001) and the other 

subtypes group (58%, p<0.001). Subtype B also presented a higher proportion of patients from French origins (75%) than CRF02_AG 

(67%, p=0.02) and the other subtypes group (60%, p<0.001). Compared to subtype B, CRF02_AG and URFs were most represented in 

Paris area (47 vs 39%, p=0.03, and 64 vs 39%, p<0.0001, respectively).  
 

• Compared to subtype B, CRF02_AG presented higher viral loads (median at 5.83 log10 copies/mL [IQR: 4.96-6.60] vs 5.40 [4.66-6.26], 

p=0.004) and lower CD4 cell counts (437 cells/mm3 [294-591] vs 495 [340-650], p=0.004). 

• When analyzing patients born in France separately, CRF02_AG still presented higher VL than subtype B (5.79 vs 5.42 log10 copies/mL, 

p=0.012). 

 

Recent transmission clusters (RTC) 
• 457 (41%) patients were infected with strains included in RTC. Among those, 214 (47%) were included in 77 and 20 small clusters of 2 

and 3 sequences, respectively. The remaining 243 (53%) sequences were included in large clusters (from 4 to 12 sequences).  

• Clinical and demographic analyses of patients corresponding to viral strains not included in a cluster, included in a small cluster (≤ 3 

patients) or in a large cluster (> 3 patients) are depicted in Table 2.  
 

• Patients included in RTC were more frequently born in France (74 vs 67%, p=0.009) and MSM (81 vs 63%, p<0.001) than in the non-

clustering group.  

• Patients included in the large cluster group were younger than those in the small cluster group (median 31 years old vs 34, p=0.01). The 

latter patients were also younger than non-clustering patients (34 vs 38 years old, p<0.001). 

• Subtype B was more represented among the small cluster group than in other groups (72 vs 52%, p<0.001) and CRF02_AG was more 

represented among the large cluster group (29 vs 17%, p<0.001).  
 

• Paris area appeared as a hub for transmission with 31/39 large RTC including ≥1 patient from this area (cf. Figure 3B).  
 

• Only 4 of the large clusters included patients presenting resistance associated mutations: 1 with a T215S, 1 L74M, 1 K103N and 1 with 

an association of L76V and L90M. In none of these 4 clusters, resistance mutations were able to achieve sustainable transmissions 

along the whole cluster. To note, the mutation that lasted during the longer time period was the T215M, known for its low fitness cost 

(cf. Figure 3A). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CONCLUSION  

 

• Comparatively to previous similar studies conducted in France, the current work highlights the decline of subtype B in France (from 

75% of PHI patients between 1999 and 2010 to 56% between 2014 and 2016) and the increasing representation of the CRF02_AG 

(from 14% during the 1999-2010 period to 17% and 22% in 2014 and 2016, respectively) or other non-B non-CRF02_AG lineages (from 

11% during the 1999-2010 period  to 20% and 25% in 2014 and 2016, respectively) [5].  
 

• Recent transmission cluster were highly prevalent (41% of included patients) and close from those observed in the IPERGAY cohort, 

including patients at high risk of transmission and using PrEP (Pre-Exposure Propylaxis), or in the Montreal PHI cohort (45% and 49%, 

respectively) [6, Chaillon, OFID, 2019 in press]. 

• Patients included in transmission clusters were more frequently male, MSM and younger than other patients. 

• This study also emphasizes the role of the national transmission hub represented by Paris area previously observed [3].  
 

• CRF02_AG was more represented among large RTC, presented higher viral loads (VL) and lower CD4 cell counts. The higher viral loads 

were also retrieved among patients born in France to take into account variations linked to ethnicity [7]. To our knowledge, this is the 

first report of higher viral loads associated to CRF02_AG and may explained in part the active expansion of CRF02_AG among the 

largest clusters of French MSM observed in the current work.  

• The possible higher virulence of CRF02_AG needs to be confirmed on further study and non-PHI populations. 
 

• Considering the limited time frame of HIV transmission, targeted prevention strategies focusing on PHI may have a significant impact 

on HIV epidemic. The number of large RTC in French PHI population highlights the existence of a few number of massive localized 

outbreaks. Identifying growing clusters at a nationwide scale and combining social data and molecular analyses will be required to 

early detection of epidemiological shifts and allow valuable public health interventions, especially as PrEP is increasingly implemented.  
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Figure 1. Phylogenetic tree obtained 
for pol gene fragment (PR+RT) 
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  Total Subtype  
B CRF02_AG URFs Other 

lineages p 

N (%) 1121 (100) 628 (56) 222 (20) 64 (6) 207 (18) 
Age (years) - median [IQR] 36 [28-45] 36 [28-44] 37 [30-48] 35 [28-44] 36 [28-47] 0.105 
Men - n(%) 1009 (90) 604 (96) 182 (82) 54 (84) 169 (82) <0.001 
Country of birth - n(%)     <0.001 

France 790 (70) 472 (75) 148 (67) 46 (72) 124 (60) 
Other European countries 37 (3) 21 (3) 5 (2) 4 (6) 7 (3) 
Sub-Saharan Africa 74 (7) 8 (1) 32 (14) 3 (5) 31 (15) 
Other/unknown 220 (20) 127 (20) 37 (17) 11 (17) 45 (22) 

Route of transmission - n(%)     <0.001 
MSM 788 (70) 492 (78) 130 (59) 46 (72) 120 (58) 
HTS 199 (18) 55 (9) 65 (29) 12 (19) 67 (32) 
IDU 5 (0) 3 (0) 1 (0) 1 (2) 0 (0) 
Other/unknown 129 (12) 78 (12) 26 (12) 5 (8) 20 (10) 

Region of diagnosis - n(%)     <0.001 
Paris area 476 (42) 242 (39) 105 (47) 41 (64) 88 (43)   
Other region 645 (58) 386 (61) 117 (53) 23 (36) 119 (57)   

Year of diagnosis - n(%)     0.164 
2014 355 (100) 221 (62) 62 (17) 18 (5) 54 (15) 
2015 381 (100) 204 (54) 75 (20) 24 (6) 78 (20) 
2016 385 (100) 203 (53) 85 (22) 22 (6) 75 (19) 

VL (log10 copies/mL) - median [IQR] 5.51 [4.71-

6.46] 
5.40 [4.66-

6.26] 
5.83 [4.96-

6.60] 
5.45 [4.68-

6.73] 
5.65 [4.76-

6.56] 0.004 

CD4 (cells/mm3) – mean (95% CI) 478 [329-

636] 
495 [340-

650] 
437 [294-

591] 
491 [307-

590] 
459 [334-

650] 0.040 

  Total Not included 
in a cluster 

Small cluster 
(≤3) 

Large cluster 
(>3) p 

N sequences (%) 1121 (100) 664 (59) 214 (19) 243 (22) 
Age (years) - median [IQR] 36 [28-45] 38 [30-47] 34 [26-45] 31 [26-39] <0.001 
Men - n(%) 1009 (90) 568 (86) 200 (93) 241 (99) <0.001 
Country of birth - n(%) <0.001 

France 790 (70) 448 (67) 158 (74) 184 (76) 
Other European countries 37 (3) 23 (3) 5 (2) 9 (4) 
Sub-Saharan Africa 74 (7) 66 (10) 4 (2) 4 (2) 
Other/unknown 220 (20) 127 (19) 47 (22) 46 (19) 

Route of transmission - n(%) <0.001 
MSM 788 (70) 421 (63) 170 (81) 197 (81) 
HTS 199 (18) 168 (25) 19 (9) 12 (5) 
IVDU 5 (0) 4 (1) 1 (0) 0 (0) 
Other/unknown 129 (12) 77 (11) 18 (9) 31 (14) 

Region of diagnosis 0.125 
Paris area 476 (42) 273 (41) 86 (40) 117 (48) 
Other region 645 (58) 391 (59) 128 (60) 126 (52) 

Year of diagnosis - n(%) <0.001 
2014 355 (32) 196 (30) 93 (43) 66 (27) 
2015 381 (34) 229 (34) 60 (28) 92 (38) 
2016 385 (34) 239 (36) 61 (29) 86 (35) 

Subtype <0.001 
B 628 (56) 365 (55) 154 (72) 109 (45) 
CRF02_AG 222 (20) 122 (18) 30 (14) 70 (29) 
URF 64 (6) 29 (4) 11 (5) 24 (10)   
Other 207 (18) 148 (22) 19 (9) 40 (16) 

VL (log10 copies/mL) - median [IQR] 5.51  

[4.71-6.46] 
5.49  

[4.72-6.36] 
5.72  

[4.86-6.60] 
5.51  

[4.62-6.56] 0.322 

CD4 (cells/mm3) - median [IQR] 478  

[329-636] 
460  

[319-631] 
476  

[329-643] 
498  

[379-640] 0.120 

Table 1. 
Demographical 

and clinical 
patients’ 

characteristics 
according to 
viral lineage 

Table 2. 
Demographic and 

clinical patient 
characteristics 

according to the 
clustering pattern 

Figure 3. Time distribution of large clusters (>3 sequences included). Each line represents a distinct large cluster of transmission while 
each dot depicts inclusion date of corresponding patients. (A) Turquoise dots indicate patient identified with TDRAM(s). The TDRAM or 
TDRAMs combination was constantly identified among those patients within the same cluster. (B) Colors indicate the sampling region, to 
help identifying Ile-de-France region, the main contributor to large RTC, all the other regions are presented with diamond shape. 
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• Prévalence des mutations de résistance environ 10,8% (18,6% en incluant RPV 
et ETR) = stable en France et en Europe

• Quelques clusters de virus portants des mutations de résistance !

• Mais disparition du phénotype résistant dans le temps

Visseaux et al. abstract CROI 2019



Exemple 3 : le biais de déclaration, en image
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Results
We obtained 63 065 aligned HIV pol sequences, each 
representing a distinct HIV-positive individual, from the 
UKRDB. We selected the three most common HIV 
subtypes, which were B (49·5%), C (24·9%), and A1 (4·5%), 
for our study. We used the earliest available sequence for 
each person. The earliest sequence we analysed was from 
an individual sampled in January, 1997; the most recent 
sequence we analysed was from an individual diag-
nosed and sampled in July, 2013 (appendix p 2). Of 
50 025 sequences analysed, 21 053 (42·1%) sequences 
linked to at least one other at a genetic distance of 4·5% or 
less supported by a bootstrap of at least 90% in the RaxML 
phylogeny (figure 2). At a time-depth of 5 years, 14 405 
(28·8%) patients, including 8452 MSM, 1743 heterosexual 
women, and 1341 heterosexual men, shared an ancestor 
within 5 years and were therefore included in the resulting 
network (table 1). Of 4836 clusters, 3344 (69·1%) comprised 
only two sequences, and maximum cluster size was 87 
(appendix p 1).

Based on the logistic regression, MSM were more likely 
to cluster than heterosexuals (OR 2·6, 95% CI 1·6–4·3, 
p<0·0001; table 1), subtype B sequences were more likely 
to cluster than subtypes A1 and C (OR 2·8, 2·1–3·8, 
p<0·0001) and white individuals were more clustered than 
black African individuals (OR 1·9, 1·3–2·6, p=0·0002). 

Some interactions between predictors were significant but 
effects were small (appendix p 3). Subtype B, MSM risk 
group, and white ethnicity were independently predictive 
of clustering even after their interactions were considered.

We analysed all clusters that contained one or more 
self-reported heterosexual men and one or more MSM 
but no women. We describe these men as potential 
non-disclosed MSM (pnMSM). We identified 223 clusters 
comprising 955 MSM and 249 self-identified heterosexual 
men (ie, pnMSM; figure 3). These pnMSM were 18·6% of 
the 1341 clustered self-reported heterosexual men. For 
comparison, 131 (7·5%) of 1743 clustered heterosexual 
women clustered only with MSM. In the UKRDB dataset, 
22 296 (87·6%) of 25 447 MSM were infected with subtype 
B, whereas for other risk groups, only 9353 (24·9%) of 
37 618 were infected with subtype B (Fisher’s exact test, 
p<0·0001).

We compared pnMSM to the MSM with whom they 
clustered: pnMSM were more likely to be black African 
(p<0·0001), less likely to be infected with subtype B 
(p=0·006), and were slightly older (p=0·002) than the 
MSM they clustered with (table 2). The proportion of 
recent infections did not differ between the two groups.

We aimed to test whether the position of pnMSM and 
MSM in the network differed because a difference in 
transmission network characteristics is indicative of 

Figure 3: Clusters containing MSM and heterosexual men
Clusters were selected if they contained no women and at least one heterosexual man and one MSM. MSM=men who have sex with men.

MSM
Heterosexual men
Men with unknown risk
Men, other

Ragonnet-Cronnin et al. Lancet HIV, 2018

UK HIV Drug Resistance Database
14405 indiividus
8452 HSH
1743 femmes HET
1341 hommes HET



Quels apports des résultats des 
l’étude de clusters de transmission ?
• Analyse descriptive des populations clés, à haut risque,
faisant partie de chaînes de transmission actives (jeune, HSH,
né en France, infection par virus CRF02_AG)

• Nombre de patients en primo-infection inclus dans des
clusters de transmission en augmentation: Augmentation de
la vitesse de propagation ? population cible de plus en plus
cloisonnée ?

• Confirme la puissance de l’outil pour des analyses plus
poussées : analyse en temps réel ?

• Base pour une approche interventionnelle ?



Exemple 4 : quid des clusters qui grossissent

• Bachmann N. Abstract 41 CROI 2018
o Swiss Cohort
o 2007-2017
o Identification des clusters en expansion 
o Associés à la proportion de sujets détectable et à un score de risque plus 

élevé (oubli préservatif ou co-infection dans l’année) au sein du cluster
o Proportion de patients bien contrôlés augmente, ce qui souligne l’importance 

de la part des sujets non diagnostiqués dans l’expansion des clusters



Exemple 5 : Iden-fier les infec-ons « manquées »

• Wertheim et al. Abstract 856 CROI 2019
o CDC, USA
o 2010-2017 
o En 2012 : 20 000 séquences, 116 clusters ≥ 3 patients (soit 759 cas), 86% MSM
o Identification des clusters en expansion depuis 2012
o Distinguer les cas “incidents” des cas “non diagnostiqués en 2012”
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Methods
§ Sequences reported to U.S. National HIV Surveillance System for 

diagnoses occurring in 2010–2017
§ Restricted to 6 jurisdictions with ≥50% genetic sequence 

completeness: CT, MI, NY, SC, TX, and WA
Baseline Analysis
§ Using data from cases diagnosed from 2010–2012, used HIV-

TRACE4 to construct molecular transmission clusters using partial 
pol (genetic distance ≤0.005 substitutions/site)

§ Identified priority clusters with recent and rapid growth: ≥3 cases 
diagnosed in 2012

§ Determined number of unsuppressed individuals (viral load ≥200 
copies/ml or no reported lab in previous year) in cluster at time of 
prioritization (end of 2012)

Follow-Up Analysis
§ Examined cluster growth by re-running HIV-TRACE using 

sequences from cases diagnosed through 2017 (5 years follow-up) 
in these 6 jurisdictions

Phylogenetic Approach
§ Constructed time-trees using BEAST5

§ Inferred time of most recent common ancestor (TMRCA) for each 
cluster using a fixed substitution rate prior

§ Identified clusters with post-2012 internal node ages, which are 
indicative of incident infections (Figure 1)

Regression Analysis
§ Performed multivariate logistic regression analysis in which 

outcome was ≥1 inferred incident infection
§ Cluster level attributes (epidemiologic, phylogenetic, and 

demographic) were included as covariates

References
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Background
§ HIV-1 molecular sequence data can identify people with 

direct or indirect epidemiological connections in a public 
health surveillance setting1

§ Molecular transmission clusters with recent and rapid 
growth disproportionately contribute to future cases of 
HIV diagnosis2,3

§ This cluster growth can be due to:
§ previously undiagnosed infections: HIV 

transmitted prior to cluster identification, but 
diagnosed afterwards

§ incident infection: HIV transmitted after cluster 
identification

§ It is unclear the extent to which infections in 
clusters with recent and rapid growth are due to 
transmission from:
§ Diagnosed but virally unsuppressed cases, or 
§ Previously undiagnosed cases

Conclusions
§New infections in priority clusters are equally 

associated with previously diagnosed, un-
suppressed cases and undiagnosed infections

§Priority clusters with older TMRCAs (as of 
2012) are less likely to give rise to incident 
infections

§Cluster size did not have a significant 
association with incident growth in priority 
clusters

§Priority clusters in which the majority of 
individuals were MSM were less likely to be 
associated with incident infection

Implications
§These results highlight the importance of 

promoting both retention in care and viral 
suppression as well as partner notification and 
other case-finding activities when investigating 
and intervening on priority molecular 
transmission clusters.

Priority Clusters at End of 2012
§ 19,511 cases diagnosed between 2010–2012 with a reported partial pol 

sequence
§ 116 priority clusters, comprising 759 total cases, were identified in 

December 2012 (Figure 2)
§ 31% clusters were majority (≥50%) Black/African American; 25% were 

majority Hispanic/Latino; and 27% were majority White
§ 86% clusters had majority MSM (men who have sex with men)

Cluster Growth During 2013–2017
§ 641 newly diagnosed cases were added to these clusters through 2017
§ 91 (78%) clusters added ≥1 new case through 2017
§ 73 (63%) clusters had phylogenetic evidence for a new incident case 

through 2017
§ The number of unsuppressed cases in 2012 and the number 

undiagnosed in 2012 were significantly associated with incident cluster 
growth (Table 1)

Identifying Incident Infections

Figure 2. Priority clusters identified at end of 2012, sorted by cluster size 
in 2012. Number of diagnosed cases in cluster at time of prioritization 
shown in green. Number of cases inferred to be undiagnosed at time of 
prioritization shown in red. Number of cases inferred to be incident 
infections after prioritization shown in blue.

Table 1. Predictors of clusters with ≥1 incident infection between 
2013–2017 in priority clusters in multivariate logistic regression model. 
Cluster attribute as of end of 2012 aOR 95% CI p-value1 
# diagnosed but unsuppressed 1.57 1.03–2.58 0.049 
# undiagnosed 1.57 1.11–2.48 0.027 
Cluster size 1.32 0.97–1.87 0.093 
Time of most recent common ancestor 0.71 0.50–0.93 0.033 
Median viral load 1.06 0.79–1.42 0.688 

Majority2 men who have sex with men 0.20 0.04–0.88 0.043 
Majority2 Hispanic/Latino 1.07 0.24–4.71 0.403 

Majority2 Black/African American 1.94 0.41–9.51 0.930 
Majority2 White 0.47 0.11–1.98 0.304 

aOR, adjust odds ratio of ≥1 incident infection in cluster; CI, confidence interval 
1Attributes significantly associated with subsequent incident case highlighted in red 
2Representing more than 50% of individuals in the cluster 
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Figure 1. Phylogenetic approach for identifying clusters with new, incident infections
added after identification in 2012 (dashed line). Original members of high-priority cluster
(dx’d ≤2012) highlighted in green. New members added to priority cluster (dx’d ≥2013)
shown in black.  Internal nodes post-dating 2012 are evidence for incident infection.
Branches that extend before 2012 are evidence that a new case was potentially infected,
but undiagnosed in 2012.
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diagnoses occurring in 2010–2017
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completeness: CT, MI, NY, SC, TX, and WA
Baseline Analysis
§ Using data from cases diagnosed from 2010–2012, used HIV-

TRACE4 to construct molecular transmission clusters using partial 
pol (genetic distance ≤0.005 substitutions/site)

§ Identified priority clusters with recent and rapid growth: ≥3 cases 
diagnosed in 2012

§ Determined number of unsuppressed individuals (viral load ≥200 
copies/ml or no reported lab in previous year) in cluster at time of 
prioritization (end of 2012)

Follow-Up Analysis
§ Examined cluster growth by re-running HIV-TRACE using 

sequences from cases diagnosed through 2017 (5 years follow-up) 
in these 6 jurisdictions

Phylogenetic Approach
§ Constructed time-trees using BEAST5

§ Inferred time of most recent common ancestor (TMRCA) for each 
cluster using a fixed substitution rate prior

§ Identified clusters with post-2012 internal node ages, which are 
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Background
§ HIV-1 molecular sequence data can identify people with 

direct or indirect epidemiological connections in a public 
health surveillance setting1

§ Molecular transmission clusters with recent and rapid 
growth disproportionately contribute to future cases of 
HIV diagnosis2,3

§ This cluster growth can be due to:
§ previously undiagnosed infections: HIV 

transmitted prior to cluster identification, but 
diagnosed afterwards

§ incident infection: HIV transmitted after cluster 
identification

§ It is unclear the extent to which infections in 
clusters with recent and rapid growth are due to 
transmission from:
§ Diagnosed but virally unsuppressed cases, or 
§ Previously undiagnosed cases

Conclusions
§New infections in priority clusters are equally 

associated with previously diagnosed, un-
suppressed cases and undiagnosed infections

§Priority clusters with older TMRCAs (as of 
2012) are less likely to give rise to incident 
infections

§Cluster size did not have a significant 
association with incident growth in priority 
clusters

§Priority clusters in which the majority of 
individuals were MSM were less likely to be 
associated with incident infection

Implications
§These results highlight the importance of 

promoting both retention in care and viral 
suppression as well as partner notification and 
other case-finding activities when investigating 
and intervening on priority molecular 
transmission clusters.

Priority Clusters at End of 2012
§ 19,511 cases diagnosed between 2010–2012 with a reported partial pol 

sequence
§ 116 priority clusters, comprising 759 total cases, were identified in 

December 2012 (Figure 2)
§ 31% clusters were majority (≥50%) Black/African American; 25% were 

majority Hispanic/Latino; and 27% were majority White
§ 86% clusters had majority MSM (men who have sex with men)

Cluster Growth During 2013–2017
§ 641 newly diagnosed cases were added to these clusters through 2017
§ 91 (78%) clusters added ≥1 new case through 2017
§ 73 (63%) clusters had phylogenetic evidence for a new incident case 

through 2017
§ The number of unsuppressed cases in 2012 and the number 

undiagnosed in 2012 were significantly associated with incident cluster 
growth (Table 1)

Identifying Incident Infections

Figure 2. Priority clusters identified at end of 2012, sorted by cluster size 
in 2012. Number of diagnosed cases in cluster at time of prioritization 
shown in green. Number of cases inferred to be undiagnosed at time of 
prioritization shown in red. Number of cases inferred to be incident 
infections after prioritization shown in blue.

Table 1. Predictors of clusters with ≥1 incident infection between 
2013–2017 in priority clusters in multivariate logistic regression model. 
Cluster attribute as of end of 2012 aOR 95% CI p-value1 
# diagnosed but unsuppressed 1.57 1.03–2.58 0.049 
# undiagnosed 1.57 1.11–2.48 0.027 
Cluster size 1.32 0.97–1.87 0.093 
Time of most recent common ancestor 0.71 0.50–0.93 0.033 
Median viral load 1.06 0.79–1.42 0.688 

Majority2 men who have sex with men 0.20 0.04–0.88 0.043 
Majority2 Hispanic/Latino 1.07 0.24–4.71 0.403 

Majority2 Black/African American 1.94 0.41–9.51 0.930 
Majority2 White 0.47 0.11–1.98 0.304 

aOR, adjust odds ratio of ≥1 incident infection in cluster; CI, confidence interval 
1Attributes significantly associated with subsequent incident case highlighted in red 
2Representing more than 50% of individuals in the cluster 
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Figure 1. Phylogenetic approach for identifying clusters with new, incident infections
added after identification in 2012 (dashed line). Original members of high-priority cluster
(dx’d ≤2012) highlighted in green. New members added to priority cluster (dx’d ≥2013)
shown in black.  Internal nodes post-dating 2012 are evidence for incident infection.
Branches that extend before 2012 are evidence that a new case was potentially infected,
but undiagnosed in 2012.
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Exemple 6 : Near real-.me monitoring of HIV 
transmission hotspots from rou.ne HIV genotyping.
Art F Y Poon et al. Lancet HIV, 2016

Articles
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new cases. It is diffi  cult to attribute a causal eff ect to this 
intervention because no control group was undergoing 
a similar outbreak in which public health action was 
withheld. However, nine of the 12 new HIV cases that 
were reported in cluster 55 since January, 2015, were 
non-resistant strains mapping to parts of the HIV 
phylogeny that were not targeted by the enhanced public 
health follow-up. This fi nding suggests that the follow-
up partly fulfi lled its primary objective of preventing the 
onward transmission of HIV drug resistance, although 
it was not completely successful in preventing further 
transmissions in the cluster. Although this follow-up 
concluded in 2014, cluster 55 has remained a focus of 
public health actions.

The use of routinely collected clinical HIV data to 
inform public health interventions raises important 
ethical considerations. We have used the ethics framework 
of public health to establish how this information should 
be collected and used for HIV prevention measures. The 
guiding rule of this framework is to use the least intrusive 
but most eff ective intervention available. Because the use 
of phylogenetics is an emerging area in public health, 
there are no best practice guidelines for using this 

information. HIV is a reportable disease in British 
Columbia. Under the British Columbia Public Health Act 
Communicable Disease Regulation, a medical health 
offi  cer can request personally identifying information 
from a physician when there is reasonable likelihood of 
HIV transmission. The primary objective of public health 
management is to prevent onward transmission of HIV 
by reaching populations at risk, not to ascribe 
transmission to specifi c individuals. Accordingly, we used 
the phylogenetic cluster defi ned at a minimum size of 
fi ve individuals as an operative unit for public health 
surveillance. When cluster 55 was deemed a signifi cant 
public health concern, all individuals in the cluster were 
identifi ed in accordance with the provisions of the 
communicable disease regulation. Minimum information 
for all individuals in the cluster was securely transmitted 
in an encrypted format to Vancouver Coastal Health 
public health, which was already aware of all people 
diagnosed with HIV in the region. The identifi cation of 
groups to off er counselling, testing, and treatment in 
rapidly growing phylogenetic clusters is consistent with 
the aims of HIV prevention and discourages the 
attribution of fault with any one individual.

April, 2014 July, 2014 October, 2014 January, 2015 April, 2015 July, 2015

New HIV cases

B

A

Undetectable
viral loads

2014 Q1
reporting
period

Enhanced
public heath
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HIV drug resistance
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Figure 4: Timeline of cluster 55 outbreak
New cases are mapped to their respective dates of sample collection (circle) and HIV genotype database entry (diamond), and coloured with respect to HIV drug 
resistance; dashed line indicates the issuing of a provisional report on an outbreak of eight new cases in the cluster 55. The network diagrams summarise the 
phylogenetic relationships among the new cases (encircled) and their most recent viral loads by the end of the respective reporting periods. The HIV genotype 
connecting an individual to others in the network and their most recent viral load were not necessarily derived from the same sample.



Exemple 6 : Near real-time molecular
surveillance to inform data-to-care in NYC

L. Taurian et al. abstract 860, CROI 2019
o NYC, sexual health center
o Objectif : analyse des clusters de transmission en 

temps réel pour joindre les personnes dans ces 
réseaux et offrir une offre de soin/dépistage 
renforcée

o Analyse des séquences pol des cas incidents juin 
2016-juin 2018, n = 722

o Banque de 70 000 séquence de cas prévalents
o 225 clusters avec  2778 membres (2-155 

prsonnes)
è Résultats des analyses rendus trop tardivement 

au moment de l’entrevue des cas index
è Identification des individus sortis du parcours de 

soin depuis plus d’un an (5%) et des individus 
avec CV positives (4%), dont respectivement 1/3 
et 2/3 ont pu être jointes



Last and not least : Cas du « Cluster 94 »

Été 2017, au laboratoire de virologie de la Pi6é-Salpétrière
profils de génotypage inhabituels pour plusieurs souches 
virales :

• Protéase : CRF02_AG (score parfait des blasts)
• Reverse transcriptase : B (score parfait des blasts)

• Recherche des séquences proches : ramène une dizaine de pa6ents 
sur la base de la Pi6é-Salpétrière ?!?!

Pendant ce temps là, à Tours… : 1 pa6ent au profil atypique 
è envoi de la souche à Rouen pour analyses complémentaire



The « Cluster 94 » case
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Cas du « Cluster 94 » : bilan
• Forte réplica,on même hors primo-infec,on

• Après 1 ans sous trithérapie 6/31 (19%) > 50 copies dont 1 à 550 cp/mL
(stade avancé)

• Proximité moléculaire avec X4, péjora,ve pour l’évolu,on clinique.
• Intérêt de diagnos,quer pour traiter rapidement

• Ac#ons en collabora#on avec ARS et CEGIDD

• Rôle des applica#ons de rencontre + réseau local

• Pas/peu de connaissance de la PrEP

Actions entreprises…

• Contact de l’ARS, du CEGGID local, 
d’association (AIDES), de la société 
concernée et sa médecine du travail

• Reprise d’actions de prévention
• Affichage
• Stand AIDES au sein de l’entreprise
• Promotion de la PREPS et du dépistage
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COREVIH Centre-Val de Loire

• 2847 patients suivis en 2017
• 172 nouveaux dépistés
• ∽ 900 non diagnostiqués

604 | 28 novembre 2017 | BEH 29-30 Journée mondiale du sida, 1er décembre 2017

(53%) en IdF (tableau). Ce nombre,  légèrement plus 
faible que les deux années précédentes (autour 
de 62 000), est équivalent à celui observé en 2013. 
Parmi les personnes dépistées par TROD en 2016, 

72,4% étaient des  hommes,  26,7%  des  femmes 
et  0,9% des personnes transexuelles. Les HSH 
(32%) et les migrants (31%) représentaient la majorité 
des personnes dépistées par TROD (figure 3).

Tableau

Nombre de TROD communautaires réalisés et positifs (source Direction générale de la santé) et comparaison 
avec les sérologies réalisées en laboratoire, par région (source LaboVIH), France, 2016

Régions

Dépistage communautaire LaboVIH

TROD réalisés TROD positifs* Sérologies 
réalisées Sérologies positives

N N /1 000 N N /1 000

Auvergne-Rhône-Alpes 3 808 31 8,1 574 353 868 1,5
Bourgogne-Franche-Comté 355 2 5,6 177 175 170 1,0
Bretagne 585 2 3,4 190 571 162 0,9
Centre-Val de Loire 270 2 7,4 151 337 353 2,3
Corse –  –  –  21 933 2 0,1
Grand Est 1 860 6 3,2 410 397 497 1,2
Guadeloupe 1 639 7 4,3 79 964 153 1,9
Guyane 2 237 17 7,6 47 613 377 7,9
Hauts-de-France 1 977 16 8,1 418 672 430 1,0
Île-de-France 29 628 311 10,5 1 361 173 4 955 3,6
La Réunion 1 387 0 0,0 89 314 65 0,7
Martinique 923 13 14,1 55 819 111 2,0
Mayotte –  –  –  23 700 59 2,5
Normandie 599 5 8,3 211 709 293 1,4
Nouvelle-Aquitaine 3 322 25 7,5 402 013 458 1,1
Occitanie 2 817 23 8,2 463 440 697 1,5
Provence-Alpes-Côte d'Azur 3 933 23 5,8 510 570 691 1,4
Pays de la Loire 999 8 8,0 228 408 283 1,2
France entière 56 339 491 8,7 5 430 107 10 667 2,0

* Après exclusion des 6 faux positifs connus.
TROD : test rapide d’orientation diagnostique.

Figure 2

Sérologies VIH réalisées et sérologies confirmées positives, LaboVIH, 2016
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Centre et Poitou-Charentes : 
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(chiffre utilisé pour l’ensemble des résultats 

présentés ensuite)

Saintes

Royan

Chatellerault

Cognac

Jonzac

Saint Jean 
d’Angély

Montargis

Dreux

Vierzon

0

200

400

600

800

1000

CH
A

R
TR

ES

D
R

EU
X

O
R

LE
A

N
S

M
O

N
TA

R
G

IS

TO
U

R
S

B
LO

IS

V
IE

R
ZO

N

B
O

U
R

G
ES

CH
A

TE
A

U
R

O
U

X

A
N

G
O

U
LE

M
E

CO
G

N
A

C

R
O

YA
N

LA
 R

O
CH

EL
LE

JO
N

ZA
C

SA
IN

T 
JE

A
N

 D
'A

N
G

EL
Y

SA
IN

TE
S

N
IO

R
T

PO
IT

IE
R

S

CH
A

TE
LL

ER
A

U
LT

28 45 37 41 18 36 16 17 79 86

Centre Poitou -Charentes

255

52

945

107

921

141

20

283

123

313

31 91

482

18 21

150

365

566

52



Identification des réseaux de 
transmission dans le COREVIH CVL

• Objec&fs :
1) Descrip+on de l’épidémiologie régionale : iden+fica+on de 
réseaux régionaux et/ou na+onaux, et des facteurs de 
risques associés
2) Mise en place d’une surveillance en temps réel pour 
iden+fier les clusters en expansion
3) Amorcer une réflexion sur les moyens d’ac+on

• Méthode :
- Mise en commun des bases de données de séquences de 
génotypage de résistance HIV, anonymisa+on
- Analyses par méthodes phylogéné+ques et de networks
- Exploita+on des données épidémio disponibles



Phase test : CHRU de Tours

• Premières analyses sur environ 900 séquences 
(2010-2017) recueillies au CHU de Tours

• 723 paBents uniques

• 72 clusters de transmissions 

• Recueil des données en cours



Perspec'ves

• Analyses en cours pour l’ensemble de la région
sur 2013-2018

• Liens entre les réseaux de transmissions
identifiés dans la région et les réseaux nationaux
Collaboration B. Visseaux et ML. Chaix (CNR
VIH/ANRS)

• Réflexion en cours au niveau du CNR VIH, SPF et
de l’AC43 de l’ANRS pour la surveillance en temps
réel par les séquences des virus parmi les
nouveaux cas diagnostiqués



Conclusion
• L’dentification des réseaux de transmission par phylogénie apporte des
connaissances sur l’épidémie actuelle

è Évolution récente par le flux de migrants ?

• Analyse en temps réel permet de détecter les clusters actifs et ouvre une
fenêtre d’intervention
• opportunité pour des actions de prévention ciblée
• Renforcement du suivi thérapeutique des patients diagnostiqués appartenant à
ces clusters

• Peu coûteux car données déjà disponibles mais difficultés logistiques au
départ pour la mise en commun des données

• Limites : respect de la confidentialité, vie privée
o méthode d’anonymisation (y compris géolocalisation)
o Avis du CNS en faveur de la notification aux partenaires
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