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Déclaration de liens d’intérêt
Déclaration de liens d’intérêt avec les industries de santé en rapport avec le thème 
de la présentation (loi du 04/03/2002) :

Consultant ou membre d’un conseil scientifique : Gilead, MSD, Viiv

Conférencier ou auteur/rédacteur rémunéré d’articles ou documents

Prise en charge de frais de voyage, d’hébergement ou d’inscription à des 
congrès ou autres manifestations

Investigateur principal d’une recherche ou d’une étude clinique
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BIC/FTC/TAF en 1ère ligne de traitement à 4 ans
S0 S48 S96 S144 S192 S240

BIC/FTC/TAF qd

DTG/ABC/3TC placebo qd

DTG/ABC/3TC qd

BIC/FTC/TAF placebo qd

BIC/FTC/TAF qd

DTG + F/TAF placebo qd

DTG + F/TAF qd

BIC/FTC/TAF placebo qd

BIC/FTC/TAF
en ouvert

Patients naïfs de traitement 

Essai 1489
• HLA-B*5701 négatif
• Absence d’infection 

chronique VHB
• DFGeCG > 50 ml/min 

n = 314

n = 315

1:1

Critères d’exclusion pour les 2 essais : 
• Résistance à FTC, TAF, ABC ou 3TC
• CV < 500 c/ml

Essai 1490
• Co-infection VHB ou VHC 

autorisée
• DFGeCG > 30 ml/min 

n = 320

n = 325

1:1 BIC/FTC/TAF
en ouvert

39

BIC/FTC/TAF
DTG/ABC/3TC è BIC/FTC/TAF

DTG + FTC/TAF è BIC/FTC/TAF
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Workowski K, CROI 2021, Abs. 415

CV < 50 c/ml, ITT snapshot (données 
manquantes = exclues)
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Essais GEMINI-1 et 2 : bithérapie DTG + 3TC versus DTG + TDF/FTC en 1ère ligne – Résultats à 
S144 (PVVIH naïves d’ARV) (phase 3)

DTG + 3TC 
(n = 716)

Randomisation 
1:1

Stratifiée sur
CV (< ou > 100 000 c/ml) 
et CD4 (< ou > 200/mm3)

DTG + TDF/FTC
(n = 717)

S144

Phase 
double aveugle

Phase 
ouverte

S96S48J0

DTG + 3TC 

Phase 
poursuite

Orkin C, CROI 2021, Abs. 414

43

naïfs d’ARV
CV entre 1000 et 500 000 
c/ml, pas de mutation de 
résistance
Pas d’infection VHB, pas 
de traitement VHC 

Non-infériorité démontrée à S48 (CV < 50 c/ml en ITT (snapshot)), donnée manquante = échec (Cahn P. Lancet 2019)

Sous-groupe DTG + 3TC
n/N (%)

DTG + TDF/FTC
n/N (%)

Ensemble 584/716 (82) 599/717 (84)

CV à l’inclusion, c/ml
≤ 100 000 c/ml 469/576 (81) 471/564 (84)
> 100 000 c/ml 115/140 (82) 128/153 (84)

CD4/mm3 à l’inclusion
≤ 200/mm3 42/63 (67) 42/55 (76)
> 200/mm3 542/653 (83) 557/662 (84)

Sous-type VIH
A 74/86 (86) 72/78 (92)
B 373/467 (80) 395/488 (81)

Âge, années
< 35 337/420 (80) 340/408 (83)

35 - 50 193/231 (84) 193/229 (84)
≥ 50 54/65 (82) 66/80 (83)

Sexe
Femme 84/113 (74) 82/98 (84)
Homme 500/603 (83) 517/619 (84)

CV < 50 c/ml à S144 selon sous-groupes (ITT-E snapshot, population poolée, non ajustée)

Différence, % (IC 95 %)

Pas de différence significative selon sous-groupe
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CALIBRATE : Lenacapavir chez des PVVIH naïves d’ARV

Si CV VIH-1 < 50 c/mL à
S16 et S22 ; switch vers 

TAF ou BIC; 

Maintenance

PVVIH non traitées, CV VIH-1 
≥200 c/mL, CD4+ ≥200 

cells/mm3, non VHC ou VHB 
(N = 182)

LEN SC Q6M +

*LEN oral lead-in 600 mg Days 1 and 2, 300 mg Day 8; LEN 927 mg SC Day 15 and then Q6M.   
†LEN 600 mg Days 1 and 2, then 50 mg from Day 3. ‡FTC/TAF 200/25 mg. ₴BIC/FTC/TAF 50/200/25 mg.

FTC/TAF‡ PO QD

LEN SC Q6M
FTC/TAF ‡ QD

LEN SC Q6M

LEN SC Q6M

TAF 25 mg PO QD

BIC 75 mg PO QD

LEN 50 mg PO QD
FTC/TAF ‡ PO QD

BIC/FTC/TAF₴ PO QD

Groupe 1* 
n=52

Groupe 2* 
n=53

Groupe 3†

n=52

Groupe 4 
n=25

Endpoint
Semaine 28Étude randomisée de phase II

CDJ principal
Semaine 54Induction

Semaine 80

Gupta. IAS 2021. Abst OALB0302

§ One participant in LEN SC + FTC/TAF 
à BIC arm had emergent resistance 
mutations at Wk 10

‒ CA: Q67H + K70R (LEN fold change = 
20)

‒ RT: M184M/I

§ Plasma LEN concentrations 
consistently in target range

CALIBRATE: Wk 28 Virologic Outcomes

Gupta. IAS 2021. Abstr OALB0302. Slide credit: clinicaloptions.com
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*1 discontinuation due to not meeting a protocol criterion of HIV-1 RNA <50 c/mL prior to 
Wk 28; 1 participant discontinued on Day 2.

Résultats S28 Un participant sous LEN SC+FTC/TAF avec émergence de résistance à S10
• CA: Q67H+K70R (LEN fold change=20)
• RT : M184V/I
Bonne tolérance du LEN : 
• pas d’EI de grade 4, 11% de céphalées et de nausées
• EI au point d’injection 39%, (83% de gade 1, avec 2 arrêts)
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Islatravir +doravirine chez les PVVIH naïfs de traitement (phase 2b) (S48)

JM Molina et al. Juin Lancet HIV 2021. Cunningham. IAS 2021. Abstr OAB0304

PVVIH naïves d’ARV (pas de 
résistance), CV > 1000 

copies/mL, T CD4 ≥ 200/mm3, 
pas de co-infection VHB/VHC, Cl 

> 50 mL/min (N = 121)

Partie1:
3 ARV

ISL 0.25 mg + DOR + 3TC QD* (n = 29)

DOR/3TC/TDF QD† (n = 31)

ISL 0.75 mg + DOR + 3TC QD* (n = 30)

ISL 2.25 mg + DOR + 3TC QD* (n = 31)

Stratification selon CV (≤ vs > 
100,000 c/mL)

ISL 0.25 mg + DOR QD (n = 29)

DOR/3TC/TDF QD (n = 28)

ISL 0.75 mg + DOR QD (n = 30)

ISL 2.25 mg + DOR QD (n = 27)

Partie 2:
2 ARV

Si CV VIH<50 c/mL à S20 sans critère d’échec Si CV ≥50 c/mL à S20, poursuite partie 1 jusqu’à CV <50 c/mL et, transition à partie 2 en absence d’échec virologique

Wk 60-84

* placebo pour DOR/3TC/TDF QD. † Placebo pour ISL + DOR + 3TC QD. 

Part 3:
Maintenance

ISL 0.75 mg + 
DOR 100 mg QD

(n = 80)

Wk 144Wk 24

Articles

www.thelancet.com/hiv   Vol 8   June 2021 e329

of 31 in the doravirine plus lamivudine plus TDF group 
(difference 6·1%, 95% CI –12·4 to 24·4, for the 0·25 mg 
islatravir group; 6·2%, –12·2 to 24·6, for the 0·75 mg 
islatravir group; and –6·1%, –27·1 to 14·8, for the 
2·75 mg islatravir group; figure 2B; table 2). 25 (89%) of 
28 participants in the 0·25 mg, 27 (90%) of 30 in the 
0·75 mg, and 24 (89%) of 27 in the 2·25 mg islatravir 
dose groups were on the two-drug regimen 24 weeks 
after entering part 2 of the trial and maintained HIV-1 
RNA concentrations lower than 50 copies per mL; 
these data were similar to that for the doravirine plus 
lamivudine plus TDF group (27 [96%] of 28; figure 2C). 
At week 48, virological response rates were similar 
between treatment groups across the prespecified sub-
groups (age, sex assigned at birth, race, region, baseline 
HIV-1 RNA concentration, and baseline CD4 T-cell count; 
OF approach; appendix pp 3, 4). At week 48, four (100%) 
of four participants in the 0·25 mg, zero of one in the 
0·75 mg, and one (100%) of one in the 2·25 mg islatravir 
dose groups (five [83%] of six for the islatravir groups 
combined) and one (100%) of one participant in the 
doravirine plus lamivudine plus TDF group had HIV-1 
RNA concentrations lower than 50 copies per mL 
with baseline HIV-1 RNA concentrations greater than 
500 000 copies per mL. The immunological response 
as measured by mean change in CD4 T-cell count 
from baseline to week 48 was similar for all groups 
(appendix p 5). Up to week 24, no participants met 
the criteria for PDVF. At week 48, the proportions of 
participants who met the criteria for PDVF were low 
and similar between groups (table 3). Six participants 
discontinued owing to PDVF up to week 48: two re -
bounders in the 0·25 mg islatravir group, two re bounders 
in the 0·75 mg islatravir group, one non-responder in 
the 2·25 mg islatravir group, and one rebounder in the 
doravirine plus lamivudine plus TDF group (table 3). All 
HIV-1 RNA concentrations at the confirmatory visit were 
lower than 80 copies per mL (appendix p 6). Four of the 
six participants with PDVF had a baseline HIV-1 RNA 
concentration of more than 100 000 copies per mL. 
Four of the six participants with PDVF had an additional 
HIV-1 RNA concentration of less than 50 copies per mL 
before switching to a new regimen in the follow-up 
period. During the follow-up period, three of six partici-
pants achieved HIV-1 RNA concentrations of less than 
50 copies per mL on the new regimen (appendix p 6). 
None of the participants who discontinued with 
PDVF met the threshold for resistance testing (HIV-1 
RNA concen trations of 400 copies per mL or higher). 
Four participants who did not meet the criteria for 
PDVF (three in the 2·25 mg islatravir group and one in 
the doravirine plus lamivudine plus TDF group) had 
HIV-1 RNA concentrations of at least 50 copies per mL 
under the US FDA snapshot approach owing to early 
discontinuation. 

No deaths were reported in the study up to week 48. 
Overall rates of drug-related adverse events, and dis-

continuations owing to adverse events up to week 48 
were low (table 4). No serious drug-related adverse 
events were reported by islatravir participants. A higher 
pro portion of participants in the doravirine plus 
lamivudine plus TDF group reported drug-related 
adverse events (six [19%] of 31) compared with any of the 
islatravir groups (seven [8%] of 90 overall; table 4). We 
report the adverse events with incidences greater than 

Figure 2: Virological outcomes
Virological outcomes at week 24 (A), at week 48 (B), and 24 weeks after entering part 2 (C). All outcomes are as 
per the US Food and Drug Administration snapshot approach. TDF=tenofovir disoproxil fumarate.
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S48

CDJ princnipal : CV < 50 copies/mL à S24 et S48 (FDA 

snapshshot)

Principal EI sous TDF/3TC/DOR : diarrhée 

ISL : céphalées (% faibles, modérés et transitoires)

Dose retenue étude de phase 3 : 0.75 mg

AE, n (%) ISL 0.25 mg +
DOR QD (n = 29)

ISL 0.75 mg + 
DOR QD (n = 30)

ISL 2.25 mg + DOR 
QD (n = 31)

DOR/3TC/TDF 
QD (n = 31)

EI attribués 
traitements

0 3 (10.0) 4 (12.9) 7 (22.6)

EIG 1 (3.4) 3 (10.0) 1 (3.2) 3 (9.7)

EIG 
traitement

0 0 0 1 (3.2)

Arrêt en 
raison d’un EI

0 0 2 (6.5)
(diarrhée, 

réactivation VHB)

1 (3.2) Qt long 
congénital)

Décès 0 0 0 0

Différence non significative

3 PDV=failure pour ISL 2.25 mg

1 seul échec mesuré

2 EI 1 retrait de consentement

3 PDV=Echec virologique
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Essai ANRS-170 QUATUOR : traitement ARV 4j/7 en switch, résultats à S96 (1)

Phase randomisée Suivi long terme

Randomisation
1:1

stratifiée sur le 3ème 
agent

(INNTI, IP ou INI)

Poursuite ARV en cours
4 j consécutifs/7

(n = 320)

Poursuite ARV
4 j consécutifs/7

Poursuite ARV en cours
Tous les jours

(n = 320)

J1 S48 S96

61

Total 4j/7 (n = 621)

Age, années, (médiane, IQR) 49 (41 - 55)

Hommes (%) 84,5

CD4/mm3, (médiane, IQR) 692 (532 - 884)

Durée de suppression virologique 
(CV < 50 c/ml) années, (médiane, IQR) 5,8 (3,4 - 9,7)

INTI à l’inclusion, (%)
TDF-TAF/FTC
ABC/3TC

72,8
27,2

Troisième agent à l’inclusion, (%)
INI (DTG/EVG/RAL)
INNTI (RPV/EFV/ETR)
IP (DRV/ATV/LPV)

48,3
46,1
5,6

• PVVIH sous traitement ARV avec 2 INTI+ INNTI ou IP ou INI, stable ≥ 4 mois
• Sans résistance aux ARV en cours (génotype plasma historique ou ADN pré-inclusion)
• ³ 3 CV < 50 c/ml < 12 derniers mois (≤ 1 blip avec CV < 200 c/ml)
• CD4 > 250/mm3
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Suivi prolongé S96 (n = 621) sous 4j/7

Echec thérapeutique : CV confirmée > 50 c/ml, arrêt ou

modification de la stratégie thérapeutique pendant > 30 jours

100

S48

S96

96,1
(94,6 - 97,7)

0

20

40

60

80

Succès
thérapeutique

Pas de donnée
virologique

Echec
virologique

92,7
(90,2 - 95,2)

2,0
(0,9 - 3,0)

3,3
(1,6 - 4,9)

2,0
(0,7 - 3,0)

4,2
(2,2 - 6,2)

%

Essai ANRS-170 QUATUOR : traitement ARV 4j/7 en switch, résultats à S96 (3)

Période de suivi Echec virologique Patients avec nouvelles mutations Traitement à l’échec

J0-S48 6/318

3/6 :
• M184I, E138K, Y188L
• M184V, E138K, V1791, H221Y
• M184I, N155H

• TDF + FTC + RPV
• TDF + FTC + RPV
• ABC + 3TC + RAL

S48-S96 13/621

4/13 :
• M184I
• E138K, M184V
• M184I/M
• K65K/R, E138K/E, V179I, K219E, F227F/C

• TDF + FTC + EFV
• TDF + FTC + RPV
• TAF + FTC + EVG/c
• TAF + FTC + RPV
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Essai ATLAS-2M : CAB LA + RPV LA IM en maintenance 
toutes les 4 vs 8 semaines - Résultats à S96 (1)

Jaeger H, CROI 2021, Abs. 401

• Critère principal de jugement : % CV > 50 c/ml à S48 (ITT-E, snapshot), borne de non infériorité : 4 %

ExtensionMaintenanceScreening

Critère principal Semaines
S4 * S48 S96

• Patients de l’essai ATLAS
(CAB + RPV LA IM toutes 
les 4 semaines), n = 391

OU
• Bras trithérapie orale ATLAS 

ou sous trithérapie, n = 654

Critères d’inclusion :
• CV < 50 c/ml
• Pas d’échec virologique antérieur
• Pas de résistance à INNTI ou INI Randomisation 1:1 

J0

* Pour les patients avec phase orale de CAB + RPV po, 
dose de charge CAB LA 600 mg + RPV LA 900 mg

S100

Stratifiée sur traitement antérieur ou 
non par CAB + RPV IM 

S152

CAB LA 400 mg + RPV LA 600 mg
IM toutes les 4 semaines (n = 523)

CAB LA 600mg + RPV LA 900mg
IM toutes les 8 semaines (n = 522) Option de poursuite CAB + RPV po

pour les patients sous 
trithérapie
au screening Option de poursuite 

68

CV 
≥ 50 c/ml

CV
< 50 c/ml

Pas de données 
virologiques

%

20

40

60

80

100 91,0 90,2

6,0 8,62,1 1,1

Q8S CAB + RPV 
LA (n = 522)

Q4S CAB + RPV 
LA (n = 523)

0

Réponse virologique à S96
CV < 50 c/ml à S96

Différence (%)

- 2,8 4,30,8

Q8SQ4S

-10 % borne de 
non infériorité

-10 -8 -6 -4 -2 0 2 4 6 8 10
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Essai ATLAS-2M : CAB LA + RPV LA IM en maintenance
toutes les 4 vs 8 semaines - Résultats à S96 (2)

Jaeger H, CROI 2021, Abs. 401

69

n EVC
n (%)

EVC avec mutations 
RPV

Mutations RPV observées à 
l’échec

EVC avec mutations 
INI

Mutations INI 
observées à l’échec

Q8S 522 9 (1,7) 7/9 K101E, E138E/K, E138A, 
Y188L,Y181C 5/9 Q148R, N155H

Q4S 523 2 (0,4) 1/2 K101E, M230L 2/2 E138E/K, Q148R, N155N/H

Arrêts pour EI
n (dont S48-S96), % Arrêts pour EI liés aux injections n (%)

Q8S 18 (+6), 3,4 % 7 (+1), 1,3 %

Q4S 19 (+6), 3,6 % 11 (+0), 2,1 %
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Essai NADIA : DTG ou DRV/r, en association à TDF/3TC
ou ZDV/3TC en échec de 2 INTI + INNTI (efficacité S48)(1)

• Critère de jugement principal : CV < 400 c/ml à S48 (ITT, snapshot), marge de non-infériorité : 12 %

Paton N, CROI 2021, Abs. 94; nejm 2021 

Randomisation Factorielle 2 x 2

TDF + 3TC ZDV* + 3TC TDF + 3TC ZDV* + 3TCRandomisation n°2

Suivi 96 semaines

DTG DRV/r 800/100 mg qd

Randomisation n°1

45

1ère ligne TDF + 3TC/FTC + INNTI ≥ 6 mois, avec échec virologique CV ≥ 
1000 c/ml au screening ET entre 4 semaines et 6 mois avant ou sur bilan de 

confirmation du screening

Kenya, Ouganda, Zimbabwe 

DTG (n = 235) DRV/r (n = 229)

Femmes 59,6 % 62 %

Age médian, années 33 35

Médiane CD4/mm3

< 200/mm3
189

53,2 %
202

49,3 %

CV médiane, log10 c/ml
≥ 100 000 c/ml

4,5
28,1 %

4,4
27,1 %

Résistance INTI à J0
Mutation K65R/N
Mutation M184V/I
Résistance intermédiaire/élevée TDF
Résistance intermédiaire/élevée ZDV
Résistance intermédiaire/élevée 3TC

52,9 %
86,3 %
61,2 %
19,8 %
93,8 %

47,6 %
86,7 %
55,8 %
17,0%
90,2 %

* + TDF si co-infection VHB
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Randomisation si
déclin <0.5 log copies/mL (vs 

screening) ou ≥400 copies/mL

CAPELLA: résultats à S26 du Lenacapavir (inhibiteur de capside) SC 
chez des personnes lourdement pré-traitées en échec

Molina. IAS 2021. Abstr OALX01LB02.

CV VIH ≥400 copies/mL, ≤2 ARV actifs 
des 4 classes principales (N = 72)

Oral LEN +
Failing Regimen (n = 24)

Oral LEN + OBR
(n = 36)

Placebo +
Failing Regimen (n = 12)

CV VIH répétée
au screening

Monothérapie fonctionnelle

SC LEN Q6M for 52 wk + OBR

SC LEN Q6M for 52 wk 
+ OBR

Oral LEN for 14 d → 
SC LEN Q6M for 52 wk + OBR

Maintenance

Non randomisé si
déclin ≥0.5 log copies/mL (vs 
screening) ou <400 copies/mL

14 d

Oral LEN : 600 mg J1 et J2, 300 mg à J8; SC LEN 927 mg (2 x 1.5 mL) abdomen à J15 et tous les 6 mois par la suite

FDA-Snapshot Algorithm (n = 36)

Résultats à S26 (CDJ secondaire)
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Changement moyen CD4: +81 cells/mm3
Outcome, n (%) Randomized 

Cohort (n = 36)

Patients avec critères pour recheche de 
résistance génotypique*

11 (31)

Pas d’émergence de résistance au LEN 7 (19)

Emergence de résistance au LEN
§ M66I
§ Q67H
§ K70N/R/S
§ N74D

4 (11)
4
1
1
1

4 patients avec émergence de mutations sont restés sous LEN : 3 sont devenus indétectables
Pas d’EI nécessitant une interruption thérapeutique
56% d’EI site d’injection, 28/40 de grade 1, et 2/40 grade 3 (absence de grade 4)

S26
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Efficacité et effets indésirables de l’inhibiteur d’attachement fostemsavir
à S96 (patients en échec)

Étude de phase 3 BRIGHTE Lataillade et al. Lancet HIV 2020 (promotion BMS, puis GSK/Viiv Healthcare)
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Lataillade M. IAS 2019, Abs. MOAB0102

Essai BRIGHTE : fostemsavir chez des patients lourdement 
prétraités - Résultats à S96 (1)

� Fostemsavir (FTR) : prodrogue métabolisée en temsavir (TMR) qui agit en se liant à la gp120 de 
l¶eQYelRSSe YiUale, emSrchaQW aiQVi l¶aWWachemeQW dX YiUXV aX UpceSWeXU CD4

� BRIGHTE : essai de phase 3 évaluant le FTR per os chez des patients en échec, lourdement prétraités et 
avec une souche VIH-1 multirésistante

S96

Etude randomisée :
272 patients en échec 
� CV � 400 c/ml
� 1 ou 2 classes restant actives 

avec au moins 1 ARV 
commercialisé pleinement actif 

J1

Traitement 
en échec 
+ placebo

Traitement 
en échec 
+ FTR 600mg bid

J8
Critère principal :
réduction CV J8

Cohorte non randomisée :
99 patients en échec
� CV � 400 c/ml
� Aucun ARV commercialisé 

pleinement actif

Pas de randomisation Traitement optimisé + FTR 600 mg bid

J1 S48

J9 S48 S96

Phase ouverte : 
traitement optimisé 

+ FTR 600 mg bidRandomisation 3:1

67

Fostemsavir : prodrogue du temsavir avec liaison gp120 et inhibition de conformation

-0,8 vs -0,2 log copies/ml

Optimisation possible ibalizumab (15%)
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any time, where nadir is 40 copies per mL or more; or on 
or after week 24, a con firmed, or last available measure-
ment before discontinuation, HIV-1 RNA of 400 copies 
per mL or more. We collected confirmatory samples wit-
hin 4 weeks of the original sample. For those with 
protocol-defined virological failure, we did susceptibility 
testing on the confirmatory sample. Exploratory outcomes 
included analyses of safety and efficacy in the non-
randomised cohort and changes from baseline in patient-
reported HRQoL measures.

Statistical analysis 
The intention-to-treat exposed population and the safety 
population both included all participants who received at 
least one dose of study treatment. We determined 
res ponse rates (proportion of participants with HIV-1 RNA 
<40 copies per mL) in the intention-to-treat exposed 
population using the snapshot algorithm12 at 
weeks 24, 48, and 96, with missing HIV-1 RNA or change 
of antiretrovirals in the optimised background therapy for 
lack of efficacy classified as treatment failure. We did the 
planned subgroup analyses, including subgroups based 
on day 1 HIV-1 RNA and CD4 cell counts, HIV subtype, 
age, gender, geographic region, and number of fully 
active antiretrovirals in the initial optimised background 
therapy. We summarised safety data by cohort and for the 
total population. We used the software SAS (version 9.4) 
for all analyses.

Role of the funding source 
The study was initially funded by Bristol-Myers Squibb, 
who participated in the study design and initial data 
collection. In February, 2016, funding of the study and 
all aspects of study management transitioned to 
GlaxoSmithKline/ViiV Healthcare, who participated in 
data collection, data analysis, and data interpretation. All 
authors had full access to the data and vouch for the 
completeness and accuracy of the data analyses 
pre sented, and the fidelity of the study to the protocol. 
The first draft of the manuscript was prepared by 
a professional medical writer (paid for by the funder), 
under the guidance of the corresponding author, and 
was edited and revised by all authors. The corresponding 
author had final responsibility for the decision to submit 
for publication.

Results 
Between Feb 23, 2015, and Aug 11, 2016, 731 individuals 
were screened, of whom 371 were enrolled and treated 
with 272 in the randomised cohort and 99 in the non-
randomised cohort.3 The last participant’s last visit for the 
week 96 analysis was June 22, 2018, and the data cutoff 
was Aug 14, 2018. At week 48, 57 (21%) of 272 participants 
from the randomised cohort and 32 (32%) of 99 from the 
non-randomised cohort discontinued.3 Through the 
week 96 data cutoff, two additional participants in the 
randomised cohort (death [n=1] and lost to follow-up 

[n=1]) and six additional participants in the 
non-randomised cohort (non-adher ence [n=1], met 
stopping criteria [n=2], and death [n=3]) discontinued, 
resulting in a total of 59 (22%) of 272 discontinuations 
from the randomised cohort and 38 (38%) of 99 from the 
non-randomised cohort (appendix p 4). Overall, 82 (22%) 
of 371 participants were women, 83 (22%) were Black or 
African American, and 107 (29%) were of Hispanic or 
Latinx ethnicity. Pre-existing comorbidities were reported 
in 361 (97%) of 371 participants, and 320 (86%) reported a 
history of AIDS (appendix p 6). In the randomised cohort, 
median baseline CD4 counts were 100 cells per µL 
(IQR 15–207), and 72 (26%) of 272 participants had fewer 
than 20 cells per µL. In the non-randomised cohort, 
median baseline CD4 counts were 41 cells per µL 
(IQR 6–161), and 40 (40%) of 99 had fewer than 20 cells 
per µL (appendix p 6).

Randomised cohort 
(n=272)

Non-randomised cohort 
(n=99)

Previous exposure to antiretroviral classes

NRTI 270 (99%) 97 (98%)

NNRTI 248 (91%) 93 (94%)

PI 257 (94%) 97 (98%)

INSTI 204 (75%) 94 (95%)

CCR5 antagonist 72 (26%) 40 (40%)

Fusion inhibitor 107 (39%) 67 (68%)

Antiretroviral classes with no fully active and approved* agents 
at baseline†

NRTI 239 (88%) 99 (100%)

NNRTI 221 (81%) 98 (99%)

PI 202 (74%) 99 (100%)

INSTI 79 (29%) 98 (99%)

CCR5 antagonist 212 (78%) 99 (100%)

Fusion inhibitor 232 (85%) 97 (98%)

Fully active antiretrovirals‡ in initial OBT

0 agents 16 (6%)§ 80 (81%)

1 agent 142 (52%) 19 (19%)¶

2 agents 114 (42%) 0

>2 agents 0 0

Data are n (%).INSTI=integrase strand-transfer inhibitor. NRTI=nucleoside 
reverse-transcriptase inhibitor. NNRTI=non-nucleoside reverse-transcriptase 
inhibitor. PI=protease inhibitor. OBT=optimised background therapy. *Ibalizumab 
was not approved when this study was initiated. †Proportions of participants 
for whom there were no remaining fully active and approved antiretroviral agents 
within the indicated class based on the screening criteria of activity (per screening 
and historical resistance measures) and availability (tolerability, contraindications, 
and, in the case of enfuvirtide only, willingness to receive an injectable). 
‡Including investigational antiretrovirals. §These included participants who 
discontinued from the study during the double-blind period and never initiated 
OBT, had no active antiretroviral available at screening and were incorrectly 
assigned to the randomised cohort, or had one or more active antiretrovirals 
available at screening but did not use these as part of the initial OBT. ¶15 of 
these 19 participants received the investigational antiretroviral ibalizumab and 
four received an approved antiretroviral (n=2 enfuvirtide, n=1 etravirine, and 
n=1 dolutegravir) and were classified as protocol deviations.

Table 1: Summary of previous antiretroviral experience and optimised 
background regimen

Peu d’EI induisant un arrêt thérapeutique (26 [7%] of 371) 
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any time, where nadir is 40 copies per mL or more; or on 
or after week 24, a con firmed, or last available measure-
ment before discontinuation, HIV-1 RNA of 400 copies 
per mL or more. We collected confirmatory samples wit-
hin 4 weeks of the original sample. For those with 
protocol-defined virological failure, we did susceptibility 
testing on the confirmatory sample. Exploratory outcomes 
included analyses of safety and efficacy in the non-
randomised cohort and changes from baseline in patient-
reported HRQoL measures.

Statistical analysis 
The intention-to-treat exposed population and the safety 
population both included all participants who received at 
least one dose of study treatment. We determined 
res ponse rates (proportion of participants with HIV-1 RNA 
<40 copies per mL) in the intention-to-treat exposed 
population using the snapshot algorithm12 at 
weeks 24, 48, and 96, with missing HIV-1 RNA or change 
of antiretrovirals in the optimised background therapy for 
lack of efficacy classified as treatment failure. We did the 
planned subgroup analyses, including subgroups based 
on day 1 HIV-1 RNA and CD4 cell counts, HIV subtype, 
age, gender, geographic region, and number of fully 
active antiretrovirals in the initial optimised background 
therapy. We summarised safety data by cohort and for the 
total population. We used the software SAS (version 9.4) 
for all analyses.

Role of the funding source 
The study was initially funded by Bristol-Myers Squibb, 
who participated in the study design and initial data 
collection. In February, 2016, funding of the study and 
all aspects of study management transitioned to 
GlaxoSmithKline/ViiV Healthcare, who participated in 
data collection, data analysis, and data interpretation. All 
authors had full access to the data and vouch for the 
completeness and accuracy of the data analyses 
pre sented, and the fidelity of the study to the protocol. 
The first draft of the manuscript was prepared by 
a professional medical writer (paid for by the funder), 
under the guidance of the corresponding author, and 
was edited and revised by all authors. The corresponding 
author had final responsibility for the decision to submit 
for publication.

Results 
Between Feb 23, 2015, and Aug 11, 2016, 731 individuals 
were screened, of whom 371 were enrolled and treated 
with 272 in the randomised cohort and 99 in the non-
randomised cohort.3 The last participant’s last visit for the 
week 96 analysis was June 22, 2018, and the data cutoff 
was Aug 14, 2018. At week 48, 57 (21%) of 272 participants 
from the randomised cohort and 32 (32%) of 99 from the 
non-randomised cohort discontinued.3 Through the 
week 96 data cutoff, two additional participants in the 
randomised cohort (death [n=1] and lost to follow-up 

[n=1]) and six additional participants in the 
non-randomised cohort (non-adher ence [n=1], met 
stopping criteria [n=2], and death [n=3]) discontinued, 
resulting in a total of 59 (22%) of 272 discontinuations 
from the randomised cohort and 38 (38%) of 99 from the 
non-randomised cohort (appendix p 4). Overall, 82 (22%) 
of 371 participants were women, 83 (22%) were Black or 
African American, and 107 (29%) were of Hispanic or 
Latinx ethnicity. Pre-existing comorbidities were reported 
in 361 (97%) of 371 participants, and 320 (86%) reported a 
history of AIDS (appendix p 6). In the randomised cohort, 
median baseline CD4 counts were 100 cells per µL 
(IQR 15–207), and 72 (26%) of 272 participants had fewer 
than 20 cells per µL. In the non-randomised cohort, 
median baseline CD4 counts were 41 cells per µL 
(IQR 6–161), and 40 (40%) of 99 had fewer than 20 cells 
per µL (appendix p 6).

Randomised cohort 
(n=272)

Non-randomised cohort 
(n=99)

Previous exposure to antiretroviral classes

NRTI 270 (99%) 97 (98%)

NNRTI 248 (91%) 93 (94%)

PI 257 (94%) 97 (98%)

INSTI 204 (75%) 94 (95%)

CCR5 antagonist 72 (26%) 40 (40%)

Fusion inhibitor 107 (39%) 67 (68%)

Antiretroviral classes with no fully active and approved* agents 
at baseline†

NRTI 239 (88%) 99 (100%)

NNRTI 221 (81%) 98 (99%)

PI 202 (74%) 99 (100%)

INSTI 79 (29%) 98 (99%)

CCR5 antagonist 212 (78%) 99 (100%)

Fusion inhibitor 232 (85%) 97 (98%)

Fully active antiretrovirals‡ in initial OBT

0 agents 16 (6%)§ 80 (81%)

1 agent 142 (52%) 19 (19%)¶

2 agents 114 (42%) 0

>2 agents 0 0

Data are n (%).INSTI=integrase strand-transfer inhibitor. NRTI=nucleoside 
reverse-transcriptase inhibitor. NNRTI=non-nucleoside reverse-transcriptase 
inhibitor. PI=protease inhibitor. OBT=optimised background therapy. *Ibalizumab 
was not approved when this study was initiated. †Proportions of participants 
for whom there were no remaining fully active and approved antiretroviral agents 
within the indicated class based on the screening criteria of activity (per screening 
and historical resistance measures) and availability (tolerability, contraindications, 
and, in the case of enfuvirtide only, willingness to receive an injectable). 
‡Including investigational antiretrovirals. §These included participants who 
discontinued from the study during the double-blind period and never initiated 
OBT, had no active antiretroviral available at screening and were incorrectly 
assigned to the randomised cohort, or had one or more active antiretrovirals 
available at screening but did not use these as part of the initial OBT. ¶15 of 
these 19 participants received the investigational antiretroviral ibalizumab and 
four received an approved antiretroviral (n=2 enfuvirtide, n=1 etravirine, and 
n=1 dolutegravir) and were classified as protocol deviations.

Table 1: Summary of previous antiretroviral experience and optimised 
background regimen
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without interruption of the study drug. Greater proportions 
of participants in the non-randomised cohort reported 
grade 3 or 4 adverse events, serious adverse events, fatal-
ities, and adverse events leading to discon tinuation com-
pared with those in the randomised cohort. The only 
grade 3 or 4 adverse events to be reported in at least 
2% of all participants were pneumonia (n=10 [3%]) and 
diarr hoea (n=7 [2%]). Few drug-related serious adverse 
events (12 [3%] of 371) and adverse events leading to 
discontinuation (26 [7%]) were reported (table 4). Most 
events resulting in discontinuation were related to 
infections (n=10 [3%]). CDC class C AIDS-defining events 
were reported in 23 (8%; 34 events) participants in the ran-
domised cohort and 15 (15%; 28 events) in the non-ran-
domised cohort, most commonly oesophageal candidiasis 
and Pneumocystis jirovecii pneumonia. For participants in 
the randomised cohort, a steady decline over time through 
week 96 was observed in the occur rence of AIDS-defining 
events (22 events through week 24, nine additional events 
through week 48, and three additional events through 
week 96). No significant safety signals related to emergent 
electro cardiogram abnormalities were observed, including 
no confirmed changes of more than 60 ms from baseline 
QTcF interval over time. There were 29 deaths reported at 
the time of the week 96 data cutoff: 12 (4%) of 272 in the 
randomised cohort and 17 (17%) of 99 in the non-
randomised cohort (appendix p 9). Seven (24%) of the 
29 deaths were AIDS related, 11 (38%) were acute 
infections, six (21%) were non-AIDS-related malignancies, 
and the remaining five (17%) resulted from other con-
ditions. The median baseline CD4 count for all participants 
who died was 11 cells per μL (mean 49 cells per μL).

The mean total FAHI score at baseline was higher for 
the randomised cohort than for the non-randomised 
cohort (123 [SD 29] vs 114 [34]), with higher scores across 
all the subscales. The median total FAHI score at 
baseline was 128 (range 50–176) for the randomised 
cohort compared with 121 (36–172) in the non-
randomised cohort. There was a positive change from 
baseline to week 96 in the randomised cohort in mean 
total score (5·3 [95% CI 2∙0–8·5]; median 3·9 [range 
−69 to 81]) and in physical wellbeing (2·1 [95% CI 
1·1–3·2]; median 1·0 [range −26 to 32]) and emotional 
wellbeing subscales (3·0 [95% CI 1·9–4·1]; median 3·0 
[range −22 to 27]). In the non-randomised cohort, the 
mean total score was 4∙9 (95% CI −1·8 to 11·5; 
median 2∙0 [range −57 to 118]), physical wellbeing was 
1∙7 (95% CI −0·2 to 3·6; median 0·0 [range −17 to 32]), 
and emotional wellbeing was 1∙6 (95% CI −0·6 to 3·8; 
median 1·0 [range −19 to 39]). In both cohorts there was 
little (or small negative) change in the function or global 
wellbeing, social wellbeing, and cognitive function sub-
scale scores. For the EQ-5D-3L analyses, baseline mean 
single index utility scores and visual analogue scores 
were nominally higher in the randomised cohort than in 
the non-randomised cohort. Through 96 weeks, a small 
posi tive trend of improvement was seen in the 

randomised cohort, but this trend was inconsistent in 
the non-ran domised cohort.

Discussion 
The week 96 results of the international phase 3 
BRIGHTE study showed a sustained improvement in 
virological response (HIV-1 RNA <40 copies per mL) and 
immuno logical response (increase in CD4 cell count) to 
treatment with fostemsavir in a population of heavily 
treatment-exper ienced individuals with multidrug-
resistant HIV-1, advanced HIV disease, including severe 
immune supp ression, complex comorbidities, and 
limited remaining treatment options.

Despite restrictive inclusion criteria, rates of viro logical 
response by snapshot analysis through week 96 among 
the participants in the randomised cohort of the BRIGHTE 

Figure 3: Mean change in CD4 cell counts (A) and CD4/CD8 ratio (B) from baseline through week 96 
(observed analysis)
Data are mean (SD), unless otherwise specified.
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not classified as fully active at screening (figure 1B). 
Four participants had one fully active antiretroviral and 
were recorded as protocol deviations: enfuvirtide (n=2), 
dolutegravir (n=1), and etravirine (n=1). 15 participants 
received investigational ibalizumab as permitted per 
protocol (figure 1B).

In the randomised cohort, the proportion of participants 
with a virological response (ie, HIV-1 RNA <40 copies 
per mL) by snapshot analysis increased over time from 
53% (144 of 272) at week 24 to 60% (163 of 272) at week 96 
(figure 2A; appendix p 7). By observed analysis (including 
only participants with observed HIV-1 RNA measures for 
each visit), the proportions of participants with a virological 
response increased from 57% (141 of 246) at week 24 to 
79% (170 of 214) at week 96 (figure 2B). Rates of virological 
response by snapshot analysis at week 96 were similar 
across most baseline subgroups, including between par-
ticipants with one or two fully active antiretrovirals in their 
initial optimised background therapy (table 2). The lowest 
virological response rates were seen among participants 
with baseline viral loads of 100 000 copies per mL or more 
or those with baseline CD4 cell counts of less than 20 cells 
per μL, whereas the highest virological response rates were 
among those with baseline viral loads of less than 
1000 copies per mL or baseline CD4 cell counts of 200 cells 
per μL or more. Nevertheless, response rates by snapshot 
analysis in partici pants with high viral load (from 35% at 
week 24 to 49% at week 96) or low CD4 cell count (32% at 
week 24 to 46% at week 96) did increase over time. 

CD4 counts also increased steadily through week 96 in 
the randomised cohort (figure 3A): at week 96, the mean 
increase from baseline was 205 (SD 191) cells per μL and 
the median increase was 175 (IQR 89–288) cells per μL. 
Increases in CD4 counts were generally consistent across 
subgroups, including for participants with fewer than 
20 cells per μL at baseline who had a mean increase from 
baseline of 240 cells per μL (median 212 cells per μL; 
table 2). Most participants either maintained or improved 
their CD4 count category from baseline to week 96 
(appendix p 8): 56% (40 of 71) shifted from fewer than 
50 cells per μL to 200 cells per μL or more, and 57% (31 of 54) 
from fewer than 20 cells per μL to 200 cells per μL or more. 
CD4/CD8 ratios also increased over time (figure 3B).

In the non-randomised cohort, 37% (37 of 99) at 
week 24 and week 96 achieved virological response by 
snapshot analysis (figure 2A). Among the 15 participants 
who received ibalizumab in their initial optimised 
background therapy, response rate at week 24 was 
53% (eight of 15) compared with 35% (29 of 84) for those 
who did not receive ibalizumab, and at week 96 was 
33% (five of 15) compared with 38% (32 of 84) for those 
who did not receive ibalizumab. Three individuals 
receiving ibalizumab who were classified as virological 
failure at week 96 after previous virological response had 
died in the interim period (data not shown). The mean 
increase in CD4 count at week 96 in the non-randomised 
cohort was 119 cells per μL (SD 202); the median increase 

Figure 2: Virological responses through week 96 by snapshot analysis for the intention-to-treat exposed 
populations (A) and by observed analysis for the randomised cohort (B) and non-randomised cohort (C)
Error bars are 95% CIs. *Snapshot analysis did not include baseline. One participant in each cohort had HIV-1 RNA 
of less than 40 copies per mL at baseline.
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Cabotegravir pour la prévention du VIH (PrEP)

14
Landovitz et al. N Engl J Med 2021;385:595-608.

HSH et Transgenre VIH- ≥ 18 ans à
haut risque *; non VHB/VHC, cl 

creatine ≥ 60 mL, pas d’UDIV < 90 
jours (N = 4566)

CAB 30 mg PO QD + 
PBO PO QD
(n = 2282)

FTC/TDF PO QD +
PBO PO QD
(n = 2284)

CAB LA 600 mg IM Q2M †‡ + 
PBO PO QD pour ~ 3 ans

FTC/TDF PO QD +
PBO IM Q2M†‡ pour ~ 3 ans

Wk 5

FTC/TDF PO QD 
pour 1 anLead-in phase Phase d’injection

Phase finale

Semaine 5

Si adhérence > 50%- †‡ : S0, S4, S8 puis tous les 8S

Semaine 153

13 infections sous CABO, TI : 0,41/100 PA
39 TDF-FTC, TI : 1,22/100 PA

Infection VIH sous Cabotegravir :
• Groupe A : 4 infections avant prise médicamenteuse dont 1 avec résistance 

inhibitteur d’integrase
• Groupe B : Pas d’exposition récente au CABO (n=5)
• Groupe C : infection avant injection de Cabo (n=3)
• Groupe D :sous Cabo avec bonne adhérence et C cabo (n=4)
• Groupe B, C, D : 9 tests de résistance, dont 4 avec des résistances aux 

inhibiteurs d’integrases

Sous TDF/FTC, seulement 2/39 infections VIH avaient des Concentrations de 
TDF/FTC adéquates; 6 infections avec mutations nrti
• EI grade 3 ou plus 33% (distribution similaire)
• EI grave 5,3%, distibué de façon similaire
• Douleurs au sites d’injection :50 arrets (2,4%) sous CABO-LA

Randomisé, double-aveugle HPTN 083
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Etude ANRS PREVENIR : efficacité de la PrEP en continu et à la demande 
en vie réelle (5)

• Incidence globale du VIH : 0,11/100 p-a (IC 95 % : 0,04 - 0,23) (6 cas)
• Taux de sortie d’étude : 14,4/100 p-a

• Infections VIH évitées estimées à 361 *

• Population plus difficile à atteindre ou garder dans le soin : jeunes (18-24 ans), précaire, atcd troubles psychiatriques (Tassi et al. 
CROI 2021)

Traitement Suivi
participants-année

Incidence du VIH
pour 100 participants-année

(IC 95 %)
IRR

(IC 95 %)

TDF/FTC en continu (n = 1 544) 2 583 0,12 (0,02 - 0,34) 0,99
(0,13 - 7,38)TDF/FTC à la demande (n = 1 515) 2 554 0,12 (0,02 - 0,34)

* En appliquant un taux d’incidence de 6,6/100 p-a comme dans le bras placebo de l’essai ANRS Ipergay

Molina JM, CROI 2021, Abs. 148

Incidence du VIH
(suivi médian de 22,1 mois et 5 633 personnes-année)

165

Etude de cohorte, en ouvert, région parisienne, début des inclusions mai 2017
Critères d’inclusion : adultes VIH- à risque, utilisation non systématique du préservatif, Clairance créatinine > 50 ml/mn, Ag HBs négatif si « à la demande »



22es JNI, Montpellier du 30/08 au 1er/09/2021

Dyslipidémie et switch TDF vers TAF 
(comobidités)

16

Weight and Metabolic Changes After Switching From Tenofovir
Disoproxil Fumarate to Tenofovir Alafenamide
A Cohort Study
Bernard Surial, MD*; Catrina Mugglin, MD, MSc*; Alexandra Calmy, MD, PhD; Matthias Cavassini, MD;
Huldrych F. G€unthard, MD; Marcel Stöckle, MD; Enos Bernasconi, MD; Patrick Schmid, MD; Philip E. Tarr, MD;
Hansjakob Furrer, MD; Bruno Ledergerber, PhD; Gilles Wandeler, MD, MSc†, and Andri Rauch, MD†,
and the Swiss HIV Cohort Study‡

Background: Tenofovir-based antiretroviral therapy (ART)
has become first-line in all major HIV treatment guidelines.
Due to concerns for metabolic complications of tenofovir
alafenamide (TAF), whether TAF should replace tenofovir
disoproxil fumarate (TDF) in World Health Organization rec-
ommendations remains unclear.

Objective: To assess weight changes, the development of
overweight/obesity, and changes in lipid levels 18 months
after replacing TDF with TAF.

Design: Cohort study.

Setting: 5 university hospitals, affiliated hospitals, and pri-
vate physicians in Switzerland.

Participants: 4375 adults living with HIV who received TDF-
containing ART for 6 months or longer.

Measurements: Changes in weight and lipid levels were
assessed using mixed-effect models. Differences in propor-
tions of newly overweight/obese participants were calculated
using 2-proportions Z tests.

Results: 4375 individuals were included, with follow-up
between 1 January 2016 and 31 July 2019. Median age was
50 years (interquartile range, 43 to 56), 25.9% were female,
and 51.7% had a normal body mass index (BMI); 3484
(79.6%) switched to TAF and 891 (20.4%) continued TDF.
After 18 months, switching to TAF was associated with an

adjusted mean weight increase of 1.7 kg (95% CI, 1.5 to 2.0
kg), compared with 0.7 kg (CI, 0.4 to 1.0 kg) with the contin-
ued use of TDF (between-group difference, 1.1 kg [CI, 0.7 to
1.4 kg]). Among individuals with a normal BMI, 13.8% who
switched to TAF became overweight/obese, compared with
8.4% of those continuing TDF (difference, 5.4 percentage
points [CI, 2.1 to 8.8 percentage points]). Switching to TAF
led to increases in adjusted mean total cholesterol (0.25
mmol/L [9.5 mg/dL]), high-density lipoprotein cholesterol
(0.05 mmol/L [1.9 mg/dL]), low-density lipoprotein choles-
terol (0.12 mmol/L [4.7 mg/dL]), and triglyceride (0.18
mmol/L [16.1 mg/dL]) levels after 18 months.

Limitation: Short follow-up, small subgroup analyses, and
potential residual confounding.

Conclusion: Replacing TDF with TAF is associated with
adverse metabolic changes, including weight increase, de-
velopment of obesity, and worsening serum lipid levels.

Primary Funding Source: Swiss National Science Foundation.

Ann Intern Med. 2021;174:xxx–xxx. doi:10.7326/M20-4853 Annals.org
For author, article, and disclosure information, see end of text.
This article was published at Annals.org on 16 March 2021.
* Drs. Surial and Mugglin contributed equally to this work.
† Drs. Wandeler and Rauch contributed equally to this work.
‡ For members of the Swiss HIV Cohort Study, see the Appendix (available
at Annals.org).

Tenofovir plays an important role in antiretroviral ther-
apy (ART) for people living with HIV (PLWH) and is

recommended as part of the first-line regimens in all
major HIV treatment guidelines (1–4). Tenofovir diso-
proxil fumarate (TDF) has been associated with proximal
renal tubulopathy and loss of bone mineral density (5–7).
Themore favorable bone and renal safety profile of teno-
fovir alafenamide (TAF) (8–10) led to the replacement of
TDF with TAF in most ART guidelines (2–4). However,
TAF is not part of the World Health Organization's pre-
ferred first-line regimens due to concerns about meta-
bolic side effects (1). In treatment-naive patients, TAF
was associated with rising blood lipid levels and an
increased need for lipid-lowering therapy compared
with TDF (11), and recent data indicate that TAF leads to
a substantially larger increase in weight compared with
TDF in PLWH initiating ART (12, 13).

So far, weight and metabolic changes have been
assessed mainly in ART-naive patients, which makes the
interpretation of results challenging. Because effective

HIV treatment reduces the infection-associated catabo-
lism, and thereby leads to weight increases in the first
months after starting ART (14), it is difficult to differenti-
ate between metabolic changes due to the return to
health and adverse drug reactions in individuals initiating
ART. In addition, most data on weight and metabolic
changes were gathered among selected participants
in clinical trials, and data from well-described real-world
cohorts are scarce. We used data from the Swiss HIV
Cohort Study (SHCS) to assess weight changes and met-
abolic outcomes in PLWH receiving stable ART who
switched from TDF to TAF.

See also:

Summary for Patients

© 2021 American College of Physicians 1

Annals of Internal Medicine ORIGINAL RESEARCH

Unauthorized reproduction of this article is prohibited.

Ann Intern Med 2021

• Cohorte suisse de 4375 PVVIH sous TDF>6 mois (2016-2019)
• Médiane d’âge 50 ans, 26% de femmes
• 3484 (79,6%) switch vers TAF et 891 poursuite vers TDF
• Après 18 mois, switch vers TAF associé :
- augmentation significative de la prise de poids (+ 1,7 kg vs 0,7 kg)
- A une obésité accrue : 13,8% vs 8,4%
- Augmentation significative du taux de Cholesterol total (ajusté) (0,25 mmol/L),HDL 

(0,12 mmol/L), LDL (0,12 mmol/L et TG (0,18 mmol/L) (mais pas du rapport CHT/HDL
- Pas d isque accru de diabète

Quels impacts cliniques au long cours ?
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CD4/CD8 Ratio and the Risk of Kaposi Sarcoma or 
Non-Hodgkin Lymphoma in the Context of E"ciently 
Treated Human Immunode#ciency Virus (HIV) Infection: 
A Collaborative Analysis of 20 European Cohort Studies
Fabienne Caby,1,2 Marguerite Guiguet,2 Laurence  Weiss,3 Alan  Winston,4 Jose M.  Miro,5 Deborah  Konopnicki,6 Vincent  Le Moing,7 Fabrice  Bonnet,8 
Peter  Reiss,9 Cristina  Mussini,10 Isabelle  Poizot-Martin,11 Ninon  Taylor,12 Athanasios  Skoutelis,13 Laurence Meyer,14 Cécile Goujard,15 
Barbara  Bartmeyer,16 Christoph  Boesecke,17 Andrea  Antinori,18 Eugenia  Quiros-Roldan,19 Linda  Wittkop,20,21 Casper Frederiksen,22 Antonella Castagna,23 
Maria Christine Thurnheer,24 Veronica Svedhem,25 Sophie Jose,26 Dominique Costagliola,2 Murielle Mary-Krause,2 and Sophie Grabar2,27; for the (CD4/CD8 
ratio and cancer risk) project Working Group for the Collaboration of Observational HIV Epidemiological Research Europe (COHERE) in EuroCoord
1Unité VIH-IST, Service d’Immuno-Hématologie, Hôpital Victor Dupouy, Argenteuil, France, 2Sorbonne Université, INSERM, Institut Pierre Louis d’Epidémiologie et de Santé Publique (IPLESP), 
F-75013 Paris, France, 3Université de Paris, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris Centre Hôtel Dieu, Paris, France, 4Department of Infectious Disease, Imperial College London, 
London, United Kingdom, 5Infectious Diseases Service, Hospital Clinic—IDIBAPS, University of Barcelona, Barcelona, Spain, 6St Pierre University Hospital, Université Libre de Bruxelles, Bruxelles, 
Belgium, 7Department of Infectious Disease, University Hospital of Montpellier, Montpellier, France, 8CHU de Bordeaux and INSERM U1219, ISPED, Université de Bordeaux, Bordeaux, France, 9HIV 
Monitoring Foundation, Amsterdam, The Netherlands, and Department of Global Health, Amsterdam UMC, University of Amsterdam, Amsterdam, The Netherlands, 10University of Modena and 
Reggio Emilia, Modena, Italy, 11Aix Marseille Université, APHM, INSERM, IRD, SESSTIM, Sciences Economiques & Sociales de la Santé & Traitement de l’Information Médicale, Hôpital Sainte- 
Marguerite, Service d’Immuno-hématologie clinique, Marseille, France, 12Department of Dermatology, Paracelsus Private Medical University Salzburg, Salzburg, Austria, 135th Department of 
Medicine and Infectious Diseases “Evangelismos” General Hospital of Athens, Athens, Greece, 14INSERM CESP U1018, Université Paris-Saclay, APHP Bicêtre Hospital, Le Kremlin-Bicêtre, France, 
15Service de Médecine interne et d’Immunologie clinique, AP-HP Université Paris-Saclay, Hôpital Bicêtre, Faculté de Médecine–Université Paris-Saclay, Centre de recherche en épidémiologie et 
santé des populations CESP-Inserm U1018, Le Kremlin Bicêtre, France, 16Robert Koch Institute, Department of Infectious Disease Epidemiology, Berlin, Germany, 17German Centre for Infection 
Research, Cologne-Bonn; Department of Medicine I, Bonn University Hospital, Bonn, Germany, 18HIV/AIDS Department, National Institute for Infectious Diseases, Lazzaro Spallanzani, IRCCS, 
Rome, Italy, 19Department of Infectious and Tropical Diseases, Universitá degli Studi di Brescia, ASST Spedali Civili di Brescia, Brescia, Italy, 20Université Bordeaux, ISPED, Inserm, Bordeaux 
Population Health Research Center, Team MORPH3EUS, UMR 1219, Bordeaux, France, 21CHU de Bordeaux, Pôle de santé publique, Service d’information médicale, Bordeaux, France, 22University 
of Copenhagen, Section of Forensic Genetics, Copenhagen, Denmark, 23Vita-Salute San Raffaele University, IRCC San Raffaele, Milan, Italy, 24Division of Infectious Diseases, University Hospital 
Berne, University of Berne, Berne, Switzerland, 25Department of Infectious Diseases, Karolinska University Hospital and Unit of Infectious Diseases, Department of Medicine Huddinge, Karolinska 
Institutet, Stockholm, Sweden, 26Transforming Cancer Services Team-Public Health England Partnership, National Cancer Registration and Analysis Service, Wellington House, London United 
Kingdom, and 27Université de Paris, Assistance Publique-Hôpitaux de Paris (AP-HP), Unité de Biostatistique et Epidémiologie, Hôpital cochin, Paris, France

Background. A persistently low CD4/CD8 ratio has been reported to inversely correlate with the risk of non-AIDS de#ning 
cancer in people living with human immunode#ciency virus (HIV; PLWH) e"ciently treated by combination antiretroviral therapy 
(cART). We evaluated the impact of the CD4/CD8 ratio on the risk of Kaposi sarcoma (KS) or non-Hodgkin lymphoma (NHL), still 
among the most frequent cancers in treated PLWH.

Methods. PLWH from the Collaboration of Observational HIV Epidemiological Research Europe (COHERE) were included 
if they achieved virological control (viral load ≤ 500 copies/mL) within 9 months following cART and without previous KS/LNH 
diagnosis. Cox models were used to identify factors associated with KS or NHL risk, in all participants and those with CD4 ≥ 500/
mm3 at virological control. We analyzed the CD4/CD8 ratio, CD4 count and CD8 count as time-dependent variables, using spline 
transformations.

Results. We included 56 708 PLWH, enrolled between 2000 and 2014. At virological control, the median (interquartile range 
[IQR]) CD4 count, CD8 count, and CD4/CD8 ratio were 414 (296–552)/mm3, 936 (670–1304)/mm3, and 0.43 (0.28–0.65), re-
spectively. Overall, 221 KS and 187 NHL were diagnosed 9 (2–37) and 18 (7–42) months a%er virological control. Low CD4/CD8 
ratios were associated with KS risk (hazard ratio [HR] = 2.02 [95% con#dence interval {CI } = 1.23–3.31]) when comparing CD4/
CD8 = 0.3 to CD4/CD8 = 1) but not with NHL risk. High CD8 counts were associated with higher NHL risk (HR = 3.14 [95% 
CI = 1.58–6.22]) when comparing CD8 = 3000/mm3 to CD8 = 1000/mm3). Similar results with increased associations were found 
in PLWH with CD4 ≥ 500/mm3 at virological control (HR = 3.27 [95% CI = 1.60–6.56] for KS; HR = 5.28 [95% CI = 2.17–12.83] 
for NHL).
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Low CD4/CD8 ratios were associated with KS risk (hazard ratio [HR] = 2.02 [95% confidence interval {CI } = 
1.23–3.31]) when comparing CD4/ CD8 = 0.3 to CD4/CD8 = 1)
Similar results with increased associations were found in PLWH with CD4 ≥ 500/mm3 at 
virological control (HR = 3.27 [95% CI = 1.60–6.56] for KS 
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Recurrence and Occurrence of Kaposi’s 
Sarcoma in Patients Living With 
Human Immunode!ciency Virus 
(HIV) and on Antiretroviral "erapy, 
Despite Suppressed HIV Viremia
Romain Palich,1 Marianne Veyri,2 Marc-Antoine Valantin,1  
Anne-Geneviève Marcelin,3 Amélie Guihot,4 Valérie Pourcher,1 Aude Jary,3  
Caroline Solas,5 Alain Makinson,6 Isabelle Poizot-Martin,7 Dominique Costagliola,8 
Jean-Philippe Spano,2 and Christine Katlama1; for the CancerVIH Study Group
1Infectious Diseases, Institut Pierre Louis d’Epidémiologie et de Santé Publique (iPLESP), 
Assistance Publique-Hôpitaux de Paris (AP-HP).6, Hôpital Pitié-Salpêtrière, Sorbonne 
Université, Paris, France, 2Medical Oncology, and 3Virology, INSERM Unit_S 1136, Institut 
Pierre Louis d’Epidémiologie et de Santé Publique (iPLESP), Assistance Publique-Hôpitaux de 
Paris (AP-HP).6, Hôpital Pitié-Salpêtrière, Sorbonne Université, 4Immunology, Inserm U1135, 
Centre d’Immunologie et des Maladies Infectieuses, AP-HP.6, Hôpital Pitié-Salpêtrière, 
Sorbonne Université, Paris, 5Pharmacology Toxicology, Assistance Publique-Hôpitaux de 
Marseille (AP-HM), Institut National de la Santé et de la Recherche Médicale (INSERM) 
Centre de Recherche en Cancérologie de Marseille, Hôpital de la Timone, Aix-Marseille Univ, 
Marseille, 6Infectious Diseases, Hôpital Gui de Chauliac, Centre Hospitalier Universitaire 
de Montpellier, Institut de Recherche et de Développement (IRD) Unit 233, INSERM U1175, 
Université de Montpellier, 7Service d’Immuno-hématologie clinique, Sciences Economiques & 
Sociales de la Santé & Traitement de l’Information Médicale, Assistance Publique - Hôpitaux 
de Marseille, INSERM, IRD, Sciences Economiques et Sociales de la Santé et Traitement de 
l’Information Médicale, Hôpital Sainte-Marguerite, Aix Marseille Univ, Marseille, and 8Inserm 
UMR_S 1136, iPLESP, Sorbonne Université, Paris, France

In 21 cutaneous and/or visceral Kaposi’s sarcoma cases, 
occurring in patients living with human immunode!ciency 
virus (HIV) who were on antiretroviral therapy with suppressed 
HIV viremia and high CD4 T cell counts, the e#cacy of conven-
tional chemotherapies was limited due to cumulative toxicities, 
comedications, and a lack of immune improvement. 

Keywords. Kaposi’s sarcoma; HIV; human herpes virus-8; 
Kaposi’s sarcoma associated herpesvirus.  

Kaposi’s sarcoma (KS) is a tumor characterized by the prolifera-
tion of human herpes virus-8 (HHV-8)–associated spindle cells 
and abnormal neovasculature. Although KS has been described 
in immunocompetent subjects, strong interrelationships with 
host immunity lead to higher prevalences in people living with 
human immunode!ciency virus (HIV), the elderly, and trans-
planted patients. In people living with HIV, the occurrence of KS 

is strongly associated with HIV replication and low CD4 T cell 
counts [1]. "e widespread use of combined antiretroviral ther-
apies (cART) since 1996 has dramatically reduced the KS inci-
dence in people living with HIV, due to virological control of HIV 
replication and immune restoration [2, 3]. However, the risk of 
developing KS remains signi!cantly higher in people living with 
well-controlled HIV on cART, as compared to the general popu-
lation, with rates 60-80–fold higher in patients with CD4 T cells 
>500/mm3 or an HIV plasma viral load (pVL) <500 copies/mL in 
the United States [1] and 35-fold higher in France [4].

As a consequence of cART, the average CD4 T cell count at 
the time of a KS diagnosis has increased over time, and the av-
erage pVLs has decreased. From 2007 to 2011 in the United 
States, KS occurred frequently in patients on cART with CD4 T 
cell counts >500/mm3 and pVLs <500 copies/mL [5]. However, 
clinical data on KS occurring in virally suppressed people living 
with HIV are scarce.

We aimed here to report the clinical features of KS occurring 
in antiretroviral therapy (ART)-treated patients with sup-
pressed HIV viremia from the French national CancerVIH da-
tabase from 2014 to 2017.

MATERIAL AND METHODS

As cancer is an increasing issue in people living with HIV, a 
French national multidisciplinary committee, including HIV 
physicians, pharmacologists, oncologists, and virologists, 
meeting every 2 weeks, was set up to give recommendations on 
both cancer and antiretroviral therapies in people living with 
HIV with cancer. All cases discussed were systematically re-
corded, and together constitute the CancerVIH database [6].

"is observational study collected all KS cases that occurred in 
people living with HIV who were on cART for at least 12 months, 
with a pVL <50 copies/mL at the KS diagnosis, and recorded in 
the CancerVIH database from May 2014 to November 2017. KS 
was de!ned as a !rst episode in patients with no history of KS 
and as a recurrent episode in patients with a history of KS.

From the case report form, we analyzed patients’ character-
istics (age, gender, birth country), HIV infection characteristics 
(duration of infection, duration of viral suppression, nadir CD4, 
current cART regimen, CD4 count, and CD4/CD8 ratio at KS 
diagnosis), and KS characteristics (!rst or recurrent episode, lo-
calization, and previous treatments).

"en we reported the CancerVIH committee proposals for 
HIV and KS treatment. Compliance with these recommendations 
and the clinical evolution of patients were assessed at the time of 
the analysis, where data was available in the associated centers.

"e CancerVIH database, derived from anonymized reports. 
has been approved by the French Institutional Review Board 
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A comparative study of classic and HIV-viremic and
aviremic AIDS Kaposi sarcoma

David Séverina, Faiza Bessaoudc,M, Nadia Meftahd, Aurelie Du Thanha,

Brigitte Tretarrec, Bernard Guillota and Alain Makinsonb

Background: Kaposi sarcoma in people living with HIV (PLHIV) is the most common
AIDS-associated malignancy. There is increased interest in Kaposi sarcoma in PLHIV
with controlled HIV viremia.

Objectives: To describe Kaposi sarcoma occurring in PLHIV despite virological control
and to compare their clinical presentations with viremic AIDS-Kaposi sarcoma (AIDS-
KS) and classic Kaposi sarcoma (CKS).

Methods: This was a monocentric retrospective study, including all Kaposi sarcoma
patients registered between the 1 January of 2000 and 31 December 2017 in a compre-
hensivedata bank for all cancers in the Hérault region, Southof France.AIDS-KSwere also
described using chart reviews from the Infectious diseases Department, which followed
more than 90% of PLHIV from the same region. We defined aviremic AIDS-KS as Kaposi
sarcoma occurring in persons taking HAART with a HIV viral load less than 50 copies for
more than 12 months. We compared clinical characteristics of persons with aviremic
AIDS-KS, viremic AIDS-KS and CKS, using the Kriegel score and number and topography
of skin lesions, and presence of lymphedema.

Results: We retrieved 187 Kaposi sarcoma cases, of which 12 occurred in PLHIV with
aviremic AIDS-KS. Kriegel score stage I was found in 10 (83%) of the aviremic AIDS-KS,
34 (68%) of CKS and 38 (58.4%) of viremic AIDS-KS cases, with similar clinical
presentations between aviremic AIDS-KS and CKS groups, and viremic AIDS-KS
persons having more aggressive presentations. One person with aviremic AIDS-KS
had visceral involvement.

Conclusion: We showed that Kaposi sarcoma in PLHIV with controlled viremia were
generally indolent, similarly to CKS. Visceral involvement is, however, possible.

Copyright ! 2020 Wolters Kluwer Health, Inc. All rights reserved.

AIDS 2021, 35:399–405

Keywords: AIDS, classic Kaposi, controlled HIV viremia, HAART, HIV, Kaposi
sarcoma

Introduction

Kaposi sarcoma is an angioproliferative tumor of
endothelial origin, induced by the virus Kaposi

sarcoma-associated Herpesvirus or Human Herpes
Virus-8 [1]. Four major clinical forms are described:
classic (or Mediterranean) Kaposi sarcoma (CKS), mostly
affecting elderly men of Mediterranean, east European, or
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Increased Prevalence of Neurocognitive Impairment in 
Aging People Living With Human Immunode"ciency 
Virus: #e ANRS EP58 HAND 55–70 Study
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Diseases Department, University Hospital, Nîmes; 9Neurology Department, Montpellier University Hospital Center, Gui de Chauliac Hospital; 10Neurology Department, University Hospital, Nîmes; 
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Villejuif; and 13ANRS (France Recherche Nord & Sud Sida-HIV Hépatites), Unit for Basic and Clinical Research on Viral Hepatitis and HIV, Paris, France

Background. #ere are limited data on the comparative prevalence of neurocognitive impairment (NCI) in aging people living 
with human immunode"ciency virus (PLHIV) and people not living with HIV.

Methods. #is was a cross-sectional study of PLHIV randomly matched by age (±4 years), gender, and education with 5 HIV-
uninfected individuals from the CONSTANCES cohort. PLHIV were $uent in French and sequentially included during routine 
outpatient visits if aged 55–70 years, with HIV viral load <50 copies/mL, and lymphocyte T-CD4 level ≥200 cells/µL in the past 24 
and 12 months, respectively. #e primary outcome was NCI as de"ned by the Frascati criteria. Multivariate normative comparison 
(MNC) and −1.5 standard deviations in ≥2 neurocognitive domains were secondary outcomes of NCI.

Results. Two hundred PLHIV were matched with 1000 controls. Median age was 62 years, and 85% were men. In PLHIV, the 
median T-CD4 lymphocyte level was 650 cells/µL, and median nadir T-CD4 lymphocyte level was 176 cells/µL. NCI was found in 
71 (35.5%) PLHIV and in 242 (24.2%) controls (odds ratio [OR], 1.74; 95% con"dence interval [CI], 1.25, 2.41). A&er adjusting for 
confounders, HIV remained signi"cantly associated with NCI (OR, 1.50; 95% CI, 1.04, 2.16). Adjusted results were similar with NCI 
de"ned by MNC (ORMNC, 2.95; 95% CI, 1.13, 3.50) or −1.5 SD (OR−1.5, 2.24; 95% CI, 1.39, 3.62).

Conclusions. In this matched study of aging individuals, HIV was signi"cantly associated with an increased risk of NCI a&er 
adjusting for major confounders. Results were con"rmed with more stringent NCI classi"cations.

Clinical Trials Registration. NCT02592174. 
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Since the advent of combined antiretroviral therapy (cART), the 
life expectancy for people living with human immunode"ciency 
virus (PLHIV) has substantially increased in resource-rich set-
tings [1, 2]. Causes of morbidity and mortality have shi&ed from 
AIDS to non-AIDS-de"ning diseases [3, 4], and studies have 
found high proportions of neurocognitive impairment (NCI) in 
PLHIV, ranging from 19% to 67% [5–10]. NCI prevalence has 
varied widely in studies due to di'ering demographic charac-
teristics and comorbidity burdens of study individuals, as well 

as the neurocognitive tests and classi"cations that were used. In 
PLHIV taking cART with controlled HIV viremia, the preva-
lence of NCI has been lower, albeit still substantial, ranging from 
19% to 30% [5–7]. #e incidence of NCI is expected to rise in 
PLHIV as the population ages [11]. #ere are, however, limited 
data on NCI prevalence or incidence in older PLHIV [5–10].

NCI prevalence may be higher in PLHIV compared to the ge-
neral population. #is could solely re$ect the increased preva-
lence of NCI-associated risk factors in this population [12–17], 
such as cardiovascular disease or depression. Additionally, HIV 
infection may also be an additional risk factor and potentially 
the primary contributor of NCI in PLHIV [18], as studies have 
shown an association between NCI and HIV-related factors such 
as detectable viral load [6], current CD4 levels [19], nadir CD4 
levels [6, 20], and history of AIDS [21]. However, clinical studies 
have found contradictory results. In the CIPHER study, there 
was no signi"cant di'erence in severity or prevalence of NCI 
in 248 PLHIV and 45 men who have sex with men (MSM) not 
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Based on the z score, prevalence of NCI using the Frascati cri-
teria, −1.5 SD classi#cation, and MCI classi#cations according 
to age strata and HIV exposure groups are shown in Figure 1. 
No interaction between age and HIV status was objecti#ed with 
any neurocognitive outcome (Table 4).

DISCUSSION

Using identical neurocognitive assessment, we found that the 
prevalence of NCI [18] was significantly increased in PLHIV aged 
>55 years compared to age, gender, and education matched con-
trols and that HIV was independently associated with NCI after 
adjusting for important confounders. Using a more conservative 
threshold for definition of an abnormal domain of less than −1.5 
SD from the norm and MNC, HIV was still associated with NCI.

In our study, prevalence of NCI according to the Frascati cri-
teria (35.5%) was in line with the prevalence in studies of indi-
viduals with controlled HIV viremia of between 19% and 30% 
[5–7]. $e slightly higher prevalence in our study could be due 
to the skewed higher median age, as most previous studies were 
performed in younger populations. $e fact that the majority 
of NCI cases classi#ed as ANI followed by MND is in line with 
previous studies of HAND in PLHIV [6, 9]. Despite being valid, 
use of the 4-question IADL instead of the 8-question IADL or 
a large panel of functional tests might have underestimated 
functional impairment. Also, survival bias, which is inherent 
to our cross-sectional design, may have selected increasingly #t 
individuals and limited the number of individuals with MND. 
Moreover, our results of increased prevalence of NCI in PLHIV 
seem robust, as the adjusted ORs of HIV were still signi#cantly 
associated with NCI in HAND sensitivity analyses (excluding 
individuals with missing characteristics) and using the more 
stringent de#nitions of less than −1.5 SD from the norm in 2 
neurocognitive domains and MNC.

$e increased prevalence of cardiovascular risk factors, can-
nabis consumption, hypertension, and chronic kidney disease 
is in line with previous studies [16, 33], as well as the increased 
rate in depressive symptomatology [34]. Multimorbidity, to 
which aging PLHIV are more prone than their counterparts 
not living with HIV, has been linked in the general population 
to mental health issues, including depression [35]. $e di%er-
ences in social behavior are important, particularly in physical 
activity and living conditions, as well as the rates of depression 
in our study. $ese factors may explain, at least in part, the in-
creased prevalence of NCI in PLHIV, but HIV remained signi#-
cantly associated with NCI a&er adjusting for them.

Interestingly, it is in the COBRA cohort in which PLHIV 
and the control group (median age 56 years) had similar dem-
ographic and lifestyle characteristics that a di%erence in NCI 
prevalence was revealed [24]. In the MACS cohort (median age 
48 years) [23], HIV status was not signi#cantly associated with 
poorer cognitive test performances. In this cohort, the lower 
median ages, rates of AIDS history (11%), high median T-CD4 

Table 2.  Neurocognitive Impairment According to the Primary and 
Secondary Outcomes, With Details on Categories of Impairment According 
to People Living With Human Immunodeficiency Virus (HIV) and People 
Not With HIV 

Variable

People Living Without HIV  
(CONSTANCES cohort)  (n, 

%) n = 1000
People Living With  
HIV (n, %) n = 200

Frascati criteria
NCI 242 (24.2) 71 (35.5)
Asymptomatic  

neurocognitively impaired
192 (19.2) 49 (24.5)

Mild neurocognitive disorder 47 (4.7) 21 (10.5)
HIV-associated dementia 3 (0.3) 1 (0.5)
 −1.5 standard deviation of the  norm cutoff 

classification
NCI 93 (9.3%) 40 (20%)
Multivariate Normative Comparisona 
NCI 60 (6.4%) 27 (14.6%)

Term “HIV-associated dementia” used despite the fact that individuals from CONSTANCES 
were not living with HIV, as defined in the Frascati criteria. 

Abbreviations: CONSTANCS, Cohorte des consultants des Centres d’examens de santé; 
HIV, human immunodeficiency virus; NCI, neurocognitive impairment.
aFor the multivariate normative comparison (MNC) classification, 935 individuals from 
CONSTANCES and 200 people living with HIV were analyzed, as the MNC classification 
needs the fulfillment of all tests for single multivariate comparison of the complete cogni-
tive profile of an individual. 

Table 3.  Association Between Living With Human Immunodeficiency Virus and Cognitive Impairment Using Different Outcomes 

Unadjusted Model 1a Model 2b

Outcome OR [CI 95%] LRT P Value OR [CI 95%] LRT P Value OR [CI 95%] LRT P Value

NCI Frascati (inferred) 1.74 [1.25–2.41] .0011 1.74 [1.26–2.41] .0002 1.50 [1.04–2.16] .02
NCI Frascati (sensitivity analysis) 1.87 [1.30–2.70] .0011 1.88 [1.30–2.71] .001 1.84 [1.21–2.79] .005
−1.5 standard deviation 2.47 [1.64–3.73] <.0001 2.46 [1.65–3.70] <.0001 2.24 [1.39–3.62] .001
Multivariate normative comparison 2.45 [1.51–3.99] .0006 2.44 [1.51–3.95] <.0001 2.00 [1.13–3.50] .008

Analysis of the Frascati criteria (with multiple imputations of missing characteristics inferred), neurocognitive impairment with Frascati in the sensitivity analysis (excluding individuals with 
missing characteristics), −1.5 standard deviation as the lower limit for normality of domains tested, or multivariate normative comparison are shown. For more details, see the Methods 
section. 

Abbreviations: CI, confidence interval; LRT, likelihood ratio test; NCI, neurocognitive impairment; OR, odds ratio.
aModel 1 adjusted for age, gender, and education level (matching characteristics).
bModel 2 with additional adjustment for physical activity, diabetes, hypertension, cardiovascular disease, smoking, depressive symptomatology (Center for Epidemiologic Studies–
Depression ≥17), alcohol consumption, and living alone. 
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to mental health issues, including depression [35]. $e di%er-
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