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"Across three different studies, 

including thousands of couples and 

many thousand acts of sex 
without a condom or pre-exposure 

prophylaxis (PrEP)," the statement 

continues, "no HIV transmissions 
to an HIV-negative partner 
were observed when the HIV-
positive person was virally 
suppressed. 

September 2017

The CDC officially backing the science 
behind the campaign is another key 

step towards U=U being the most 
important message of 2017 
in the fight against HIV.
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Please silence phones and devices. Photography is not permitted in session room. 
Webcasts of the lectures will be available at: www.CROIconference.org and www.CROIwebcasts.org 
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Nothing to Disclose

Kaiser Permanente San Francisco Medical Center
San Francisco, CA, USA

Disclosure:

THE PHASE 3 DISCOVER 

STUDY: DAILY F/TAF OR F/TDF 

FOR HIV PREEXPOSURE 

PROPHYLAXIS



Background

• F/TDF is the only approved drug for HIV pre-exposure prophylaxis (PrEP)

• The Phase 3 DISCOVER study evaluated the efficacy and safety of F/TAF for PrEP 
among cis-MSM and TGW at high risk of HIV infection

F (or FTC)/TDF, emtricitabine/tenofovir (TFV) disoproxil fumarate; F (or FTC)/TAF, emtricitabine/tenofovir alafenamide; MSM, men who have sex with men; PBMC, peripheral blood mononuclear 
cells; TFV-DP, TFV-diphosphate; TGW, transgender women.
1. Sullivan IAC 2018. 2. Grulich Lancet HIV 2018. 3. Ruane JAIDS 2013. 4. Custodio EACS 2017. 5. Sax Lancet 2015. 6. Gupta AIDS 2019. 17



DISCOVER: A Randomized, Noninferiority Trial of F/TAF for PrEP

18F/TAF dose: 200/25 mg; F/TDF dose: 200/300 mg. eGFR, estimated glomerular filtration rate.

Study conducted in NA, 
EU in cities/sites with 
high HIV incidence
• 94 sites in 11 countries

• Participants: US, 60%; 
EU, 34%; Canada, 7%

Eligibility required high sexual 
risk of HIV
• 2+ episodes condomless anal sex 

in past 12W or rectal gonorrhea/
chlamydia, syphilis in past 24W

• HIV & HBV negative, eGFR ≥60 mL/min

• Prior use of PrEP allowed

Primary efficacy endpoint: 
HIV incidence 
• Evaluated by rate ratio with 

noninferiority (NI) margin <1.62 

• Expected incidence of 1.44/100 PY 
based on pooled studies: 
iPrEx, PROUD, IPERGAY

Randomized

1:1

Double-blinded

Active 

controlled

Primary analysis:

HIV incidence/100 PY

when 100% complete W48 

& 50% complete W96

MSM or TGW

participants
96 weeks

Open-label 
switch

for 48 weeks

At entry and Q12W:

Adherence counseling

Prevention services

• Risk reduction 

counseling

• Condoms/lubricant

F/TAF QD
n=2694

F/TDF QD
n=2693



DISCOVER Primary Endpoint Analysis: HIV Incidence

F/TAF is noninferior to F/TDF for HIV prevention
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HIV Incidence Incidence Rate Ratio [95% CI]
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DISCOVER Adherence and Resistance Analyses of HIV Infections

F/TAF F/TDF
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*3 samples could not be amplified; †All 4 participants with resistance were suspected baseline infections.
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TFV-DP in DBS low
TFV-DP in DBS medium/high

Suspected baseline infection

n
F/TAF
n=7

F/TDF
n=15

Resistance genotyped* 6 13

Resistance to study drugs

FTC 0 4†

TFV 0 0

Participants, n • 7 F/TAF infections: 1 suspected baseline infection, 
5 low levels of TFV-DP in DBS,1 medium level

• 15 F/TDF infections: 4 suspected baseline infections, 
10 low levels of TFV-DP in DBS, 1 high level

• In a sensitivity analysis that excluded suspected baseline 
infections, noninferiority was maintained (0.55 [0.20, 1.48])



Comparing DISCOVER Results to HIV Infection Rate In MSM at HIV Risk but Not on PrEP

• In the absence of placebo control, we sought to 
contextualize the HIV incidence rates in 
DISCOVER to the rate in MSM not on PrEP  

• Using CDC-reported HIV surveillance data, 
calculated background infection rate for MSM at 
HIV infection risk* in US metropolitan statistical 
areas (MSAs) that overlapped with DISCOVER 
sites1

• HIV infection rate for MSM not on PrEP in 2016: 

• 4.02/100 PY 95%CI [3.96, 4.09]

• HIV incidence rates in US DISCOVER sites:

• F/TAF = 0.08/100 95%CI [0.01, 0.28]

• F/TDF = 0.45/100 95%CI [0.23, 0.78]

23*CDC-defined persons with an indication for PrEP use (Smith Ann Epidemiol 2018). 1. Mera JIAS 2019, under review.

4.02

0.08

0.45

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

H
IV

 In
ci

d
en

ce
/1

0
0

 P
Y 

(9
5

%
 C

I)

F/TAF F/TDFMSM 
Not on PrEP

HIV Rate Comparison 
(US MSAs & US DISCOVER sites)



Conclusions

• F/TAF was noninferior to F/TDF in preventing HIV infection in high-risk cis-MSM and TGW

• F/TAF HIV incidence was 0.16/100 PY, and F/TDF HIV incidence was 0.34/100 PY

• The majority of HIV infections occurred prior to study entry or in participants with low or undetectable 
drug levels

• F/TAF is an effective and safer option for PrEP in cis-MSM and TGW at risk for HIV infection
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Decrease in HIV Infection with Introduction of PreP

MORE THAN U: MAXIMIZING POPULATION-LEVEL EFFECTS OF U=U   (ABSTRACT 119)
Andrew E Grulich. CROI 2019



Effects of PrEP on Drug Resistance and Acute HIV 
Infection in New York City Surveillance Population

IMPACT OF PREP ON DRUG RESISTANCE AND ACUTE HIV INFECTION, NEW YORK CITY, 2015-2017   (ABSTRACT 107)
Kavita Misra. CROI 2019



PrEP Surveillance Study: Background

• PrEP use has increased for both sexes in NYC, with largest increase in men[1]

• Self-reported use among MSM increased from 2% in 2012 to 28% in 2016[2]

• Self-reported use among sex and needle-sharing partners of HIV-infected individuals increased from 
11% in 2016 to 21% in 2018[3]

• Prescribing PrEP to individuals with undetected HIV infection may increase risk of developing drug 
resistance[4]

• Study used surveillance data to identify drug resistance to PrEP medications in recently 
HIV-diagnosed individuals (ie, < 12 months) with history of PrEP use prediagnosis[5]

1. Salcuni. IDWeek 2017. Abstr 898. 2. Myers. Am J Public Health. 2018;108(Suppl 4):S251. 
3. Misra. JAIDS. 2017;76:132. 4. Parikh. Curr Opin HIV AIDS. 2016;11:49. 5. Misra. CROI 2019. Abstr 107.



PrEP Surveillance Study: Study Design

• Objectives
• Determine rate of resistance to PrEP ARVs in persons with prediagnosis PrEP use

• Compare PrEP users vs never-users regarding resistance to PrEP drugs and AHI

• Determine frequency and timing of negative NAAT prior to PrEP initiation in PrEP users

• Data sources
• PrEP use: HIV partner services, medical provider report forms, NYC surveillance field investigation

• Drug resistance, HIV NAAT, and AHI: NYC surveillance registry and laboratory database

Misra. CROI 2019. Abstr 107.



PrEP Surveillance Study: Patient Characteristics

• Of 3685 patients diagnosed with HIV 
in past 12 mos and referred for 
partner services in NYC, n = 91 (2%) 
used PrEP prior to diagnosis
• Median duration of PrEP prior to HIV 

diagnosis: 106 days (IQR: 214)

• Median duration from PrEP initiation 
to HIV diagnosis: 250 days (IQR: 395)

• Higher rates of PrEP use among 
individuals who were younger 
(< 30 yrs), cis-men, white, and MSM

Characteristic, %
PrEP Users 

(n = 91)
Never-Users 

(n = 3594)

Aged < 30/≥ 30 yrs 58/42 37/63

Gender
 Cis-women
 Cis-men
 Transgender: MTF

2
92
5

21
76
3

Race/ethnicity
 Black
 Hispanic
 White
 Other

23
27
41
9

46
32
14
7

Transmission risk
 Heterosexual
 IDU
 MSM
 Transgender sex

3
2

89
6

28
3

66
3

Misra. CROI 2019. Abstr 107.



• Identification of FTC but not TDF resistance mutations more common among PrEP 
users vs never-users
• K65R identified in 4 individuals, all never-users

• Diagnosis with acute HIV infection more common among PrEP users vs never-users

PrEP Surveillance Study: Resistance Mutations, 
Acute HIV Infection

Resistance Mutation Analysis, %
PrEP Users 

(n = 91)
Never-Users 

(n = 3594)
All Patients
(N = 3685)

Genotype data available 75 63 63

Resistance mutations
 M184I/V/IV/MV
 K65R

29
0

2
< 1

3
< 1

Acute HIV infection 33 9 10

Misra. CROI 2019. Abstr 107.



• NY state requires NAAT in persons symptomatic for AHI or with negative antibody 
test who report potential exposures within past 3 mos[1]

• Negative NAAT results within window of 0-2 days before PrEP initiation occurred in 5 
out of 91 PrEP users (5%)[2]

PrEP Surveillance Study: Negative NAAT

1. New York State Department of Health AIDS Institute. Updated December 2018. 2. Misra. CROI 2019. Abstr 107. Reproduced with permission.

Negative NAAT Prevalence and Timing Relative to PrEP Initiation (n = 91)

0-2 days
15-24 days
> 30 days
No Neg NAAT

5%

2%

18%

75%















New Hope of a Cure for H.I.V.

The Berlin Patient Becomes 

First Human Cured of AIDS 

from Stem Cell Transplant

Brief Report
Long-Term Control of HIV by 

CCR5 Delta32/Delta32 Stem-

Cell Transplantation

Gero Hütter, M.D et al N ENGL J MED 

2009; 360:692-698 Feb 2009

Evidence for the cure of 

HIV infection by 

CCR5D32/D32 stem cell 

transplantation

Kristina Allers et al. 2011 

117: 2791-2799

http://www.nytimes.com/
http://www.nytimes.com/

