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Estimating per-act HIV transmission risk:  a systematic 
review. AIDS. 28(10):1509-1519, June 19, 2014.
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Laboratory testing for the diagnosis of HIV infection : updated 
recommendations. CDC. 2014

Summary of the global HIV epidemicSummary of the glo



9

1091

333

0

500

1000

1500

2000

2500

3000

3500

4000

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

HIV AIDS

1993

37,919

17,902

6,404

0

500

1000

1500

2000

2500

3000

3500

4000

2018

10



1

2 2

5 5

4

1 1 1

92%

93%

94%

95%

96%

97%

98%

99%

100%

0

2

4

6

8

10

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

11

12



13

510

881

365

172
55
100

200

400

600

800

1000

1200

1400

1600

1800

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

0-14 15-24 25-34 35-44

• A: Abstain 
• B: Be faithful 
• C: Condom 
• D: Drug (PrEP, PEP, Treatment)

14



•

•

15



The INSIGHT START Study Group. N Engl J Med 2015;373:795-807.

57% reduction 

Cohen MS et al. N Engl J Med 2011;365:493-505.

Kaplan–Meier Estimates for Partner-Linked and Any HIV-1 
Transmission and for Clinical and Composite Monitoring 

Events.
96% risk reduction 



HIV testing and care continuum (2017)HIV testing annnd care coontinuum (2017)
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� PARTNER1 study assessed rate of HIV transmission within serodifferent heterosexual and MSM 
couples during periods of CL sex while HIV-positive partner had HIV-1 RNA < 200 copies/mL

‒ No linked within-couple transmissions observed

� Opposites Attract study assessed rate of HIV transmission within serodifferent MSM couples 
during periods of CL sex while HIV-positive partner had HIV-1 RNA < 200 copies/mL

‒ No linked within-couple transmissions observed

Rodger AJ, Cambiano V, Bruun T, et al. JAMA. 2016;316:171-181.
Bavinton BR, Pinto AN, Phanuphak N, et al. Lancet HIV. 2018;[Epub ahead of 
print].

PARTNER2: HIV Transmission
� No linked transmissions documented in ~ 77,000 condomless sex acts when HIV-positive MSM partner 

suppressed to HIV-1 RNA < 200 copies/mL

Sexual Behavior Reported by 
HIV-Negative Partner

Linked 
Transmissions, 

n
Upper 95% CI* Condomless 

Sex Acts, n CYFU

Any sex 0 0.23† 76991 1596

Anal sex 0 0.24 70743 1546

Insertive anal sex 0 0.27 52572 1345

Receptive anal sex without 
ejaculation 0 0.43 23153 867

Receptive anal sex with ejaculation 0 0.57 20770 652

Any sex with an STI 0 2.74 6301 135

*For rate of within-couple HIV transmission per 100 CYFU. †Compared with 0.84 for MSM and 0.46 for heterosexuals in PARTNER1.

Rodger A, et al. AIDS 2018. Abstract WEAX0104LB. Slide credit: clinicaloptions.com
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• HIV (e.g., 
sexual abstinence, sex only in a mutually monogamous relationship with 
an HIV-uninfected partner, consistent and correct condom use, 
abstinence from injection drug use). 

•
HIV

31

• HIV Pre-exposure prophylaxis (PrEP) 

• Truvada HIV
• HIV
• PrEP HIV

32

Plosker, G. L. (2013). Emtricitabine/tenofovir disoproxil fumarate: a review of its use in 
HIV-1 pre-exposure prophylaxis. Drugs, 73(3), 279-291. 



PrEP

33

• 2.5
•

100
• Anal sex is the major sex behavior among MSM, PrEP could become the 

important HIV prevention methods 

34

Patterson. (2011). Penetration of tenofovir and emtricitabine in mucosal tissues: 
implications for prevention of HIV-1 transmission. Sci Transl Med, 3(112), 
112re114. 
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• HIV PrEP TDF/FTC 
NRTI HIV

• HIV 

• PrEP 18 
PrEP 

• 6 
HIV 

37

•
–
–

–
–

38



67.21%

•

•

•

•

39

40

®



41

®

42



22.7% 0.3%77%
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4.3%
30.5% 50.4% 14.8%
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81.4%

45

18.6%

73.6%26.4%
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81.7%18.3%

47

68.5%31.5%

48

Undetectable
68%

detectable
14%

Unknown
18%

treatment status



86%14%
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9.4% 9.4% 15%47.2% 20.5%

50

4.7%

Never
32%

Sometimes
34%

Often
18%

Always
16%

Condom use

Multiple drug abuse 
32 (25.2%)



0.55% 
positive rate

51

67.21%

• 1 (20%)
• 100%
• 3 (60%)
•
• 1 (20%) PEP
• 2 (40%) (

)
•
• 4-7

52



None
8%

Others
1%

On demand
45%

Daily
46%

53

None
37%

Others
2%

On demand
30%

Daily
31%
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67.21%

• HIV
• 2 1

on-demand
• 1 (33.3%)
• 100%
• 2 (67.7%)
• PEP
• 0 (0%)

55

• 154 (17.5%)
•
•

56



• 28 9% vs 5%
• 28 42% vs 56%
• 28 On-demand 48% vs 37%
• 83.6% vs 74.8%
• 28.9% vs 17.5%
• 38% vs 44%
• PrEP 52% vs 73%
• 30% vs 50%

57

• 44% vs 35%
• 39% vs 25%

58



• PrEP HIV

•
•

•

•
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Coverage of needle and syringe programs and opioid 
substitution therapy

63
The Lancet Global Health 2017 5, e1208-e1220DOI: (10.1016/S2214-109X(17)30373-X) 

New psychoactive substances 
• 643 new psychoactive substances reported by 101 countries by the end 

of 2015 (348 in 2013)
• Current estimate for one NSP emergence is one substance per week
• Use mostly concentrated among youth aged 16-24
• Most NSP are sold via internet 
• Lower price 
• OST and naloxone provision are not effective 

64
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HIV testing services
• Facility-based
• Community-based
• Assisted partner notification
• HIV self-testing
• Multi-disease testing at point-of-care
• Apps and social networks 

66



67

PARTNER2: HIV Transmission
� No linked transmissions documented in ~ 77,000 condomless sex acts when HIV-

positive MSM partner suppressed to HIV-1 RNA < 200 copies/mL

Sexual Behavior Reported by 
HIV-Negative Partner

Linked 
Transmissions, n Upper 95% CI* Condomless 

Sex Acts, n CYFU

Any sex 0 0.23† 76991 1596

Anal sex 0 0.24 70743 1546

Insertive anal sex 0 0.27 52572 1345

Receptive anal sex without ejaculation 0 0.43 23153 867

Receptive anal sex with ejaculation 0 0.57 20770 652

Any sex with an STI 0 2.74 6301 135
*For rate of within-couple HIV transmission per 100 CYFU. †Compared with 0.84 for MSM and 0.46 for heterosexuals in PARTNER1.

Rodger A, et al. AIDS 2018. Abstract WEAX0104LB. Slide credit: clinicaloptions.com



� 15 HIV-negative men acquired HIV infection11 reported recent CL sex 
with others

� Phylogenetic analysis found no evidence of link to HIV-positive partner

‒ 6 of 15 acquisitions involved non–subtype B virus, whereas all infections 
in corresponding HIV-positive partners were with subtype B virus

‒ No clustering of partners’ viral sequences observed

Rodger A, et al. AIDS 2018. Abstract WEAX0104LB.
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On-demand PrEP
� ANRS IPERGAY: double-blind, randomized, placebo-controlled study of 

on-demand PrEP with TDF/FTC for prevention of HIV infection in MSM 
at high risk of HIV infection

� Relative reduction in HIV incidence with on-demand PrEP vs placebo: 
86% (95% CI: 40% to 98%; P = .002)

� Relative reduction in HIV incidence during open-label extension phase: 
97% (95% CI: 81% to 100%)

� On-demand PrEP endorsed by guidelines from Europe, England, 
Canada, Australia, and IAS-USA, but limited real-world data on efficacy, 
safety of on-demand PrEP

Molina JM, Capitant C, Spire B, et al. N Engl J Med. 2015;373:2237-2246.
Molina JM, Charreau I, Spire B, et al. Lancet HIV. 2017;4:e402-e410.

Follow-up
� Fourth-generation ELISA HIV test and plasma creatinine measured 

every 3 months

� STI screening at doctor’s discretion, where guidelines recommend 
screening every 3 months in MSM

� Condoms, gels, HIV risk reduction, PrEP adherence counseling provided

� Adherence and sexual behavior assessed at each visit

Molina J-M, et al. AIDS 2018. Abstract WEAE0406LB.



Daily vs On-Demand TDF/FTC Oral PrEP 
� Multicenter, open-label, prospective cohort study in Paris

� Predominantly MSM (98.8%), white (85.2%); median age: 36 yrs

� Primary endpoint: ≥ 15% reduction in new HIV diagnoses among MSM in Paris vs rate reported by National 
Surveillance network in 2016

� Secondary endpoints: PrEP adherence, sexual behavior, safety

HIV-negative adults at high risk of 
HIV infection with inconsistent 
condom use; CrCl ≥ 50 mL/min; 

HBsAg negative in on-demand arm
(N = 1594)*

Daily TDF/FTC PrEP†

(n = 724)

On-Demand TDF/FTC PrEP† 

(2-1-1: 2 doses before sex, 1 dose QD for 2 days after sex)
(n = 870)

*Participants enrolled in arm of their choice with ability to switch; target enrollment, N = 3000 (85% MSM). 
†Plus condoms, gels, risk reduction and adherence counseling, questionnaire on sexual behavior. Follow-up every 3 mos with STI and/or HIV testing, 
plasma creatinine measurement. 

End of Study
May 31, 2020

Current Analysis
July 2, 2018

Molina J-M, et al. AIDS 2018. Abstract WEAE0406LB. Slide credit: clinicaloptions.com

Beginning of Study
May 3, 2017

Characteristics (Median, IQR) or (n, %) N = 1628

Age (years) 36 (30-44)

Caucasian 1385 (85.2)

MSM 1607 (98.8)

Heterosexual men or women 12 (0.8)

Transgender 8 (0.5)

No regular sex partner 839 (51.7)

History of PrEP use 930 (57.2)

Use of Chemsex* 257 (15.8)

Slam (drug injection during sexual intercourse) 26 (1.6)

On Demand dosing regimen 870 (54.6)

Nb condomless sex acts in prior 4 weeks 2 (0-5)

Nb sexual partners in prior 3 months 10 (6-20)

* at last sexual intercourse : cocaine, GHB, MDMA, mephedrone

Baseline Characteristics



PrEP / Condom use at last sexual intercourse 

2279 sex acts assessed in 1102 participants > M3

(n, %) Daily
n = 1088 acts

On Demand
n = 1191 acts

Total
n= 2279

Total PrEP use 1068 (98.2) 967 (81.2) 2035 (89.2)

Correct use* 1024 (95.8) 931 (96.2) 1955 (96.1)

Suboptimal 44 (4.1) 36 (3.7) 80 (3.9)

No PrEP 20 (1.8) 224 (18.8) 244 (10.7)

Condoms 206 (18.9) 258 (21.6) 464 (20.4)

* According to the protocol, or at least one pill before (<24h)  and one pill after sex (<24h)

Results

ANRS Prevenir: HIV Incidence

� Mean follow-up: 7 mos

� Overall HIV infections averted, n = 85

‒ Assuming incidence of 9.17/100 PY as reported for ANRS IPERGAY study 
among participants in Paris

Primary Endpoint Daily PrEP 
(443 PYFU)

On-Demand PrEP* 
(506 PYFU)

HIV incidence/100 PY (95% CI) 0 (0-0.8) 0 (0-0.7)

Molina J-M, et al. AIDS 2018. Abstract WEAE0406LB. Slide credit: clinicaloptions.com

*On-demand PrEP strategy not FDA approved. 



Daily On Demand

Sexual Behavior

Dosing Regimen over Time



PrEP
� KP organization are reaching high-risk individuals in need of PrEP ( high 

rates of drug/stimulants use, group sex)

� 43.9% adherence after 12 months

� Demand creation : social media, crowd-sourcing 

� Outreach : use of peer mobilizers, on-line outreach 

� HIV testing : making it easier

80



Introduction

� In 2016, there were 37,782 new HIV diagnoses in the US  
– 8,451 (21%) new HIV infections were in individuals aged 13 – 24 years 

• 6,848 (81%) were in young gay/bisexual men1

� ATN 113, a study of HIV PrEP in 79 MSM aged 15 – 17 years in the US, demonstrated good 
overall safety and acceptability but a high HIV incidence and poor retention in care

� CHAMPS PlusPills, a study of HIV PrEP adolescents aged 15 – 19 years (99 females, 49 
males) in South Africa demonstrated PrEP was well tolerated but that PrEP usage and 
adherence diminished over time

� Challenges for PrEP update in adolescents in the US include stigma, the need for parental 
consent in some states, lack of insurance coverage, the potential disclosure of confidential 
information on the parents’ insurance bill and difficulties in adherence with a high rate of 
discontinuation compared to older adults

81
David Magnuson, et al. AIDS 2018. Abstract TUAC0305.

All Individuals Starting FTC/TDF for PrEP in US, 2012 – 2017

82

1,362 1,969
3,696

6,663 5,639
8,0016,683

9,071
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35,175

39,252
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35,000

40,000

45,000

2012 2013 2014 2015 2016 2017

6-YearTotal:    177,223

12 – 24 : 27,330 (15.4%)

25 and older:  149,893 (84.6%)

Proportion
12 – 24 years

17.0% 17.8% 15.1% 14.6% 13.8% 16.9%

David Magnuson, et al. AIDS 2018. Abstract TUAC0305.



Adolescents Starting FTC/TDF for PrEP in US, 2012 – 2017
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269 425 546 818
222 310

1,093
1,544
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2012 2013 2014 2015 2016 2017

6-YearTotal: 27,330 

12 – 17: 2,590   (9.5%)

18 – 24:      24,740 (90.5%)

Proportion
12 – 17 years 19.8% 21.6% 14.8% 12.3% 3.9% 3.9%

David Magnuson, et al. AIDS 2018. Abstract TUAC0305.

Comparison of Adolescent Males and Females Starting FTC/TDF for PrEP

84

0%

20%
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60%
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12 13 14 15 16 17 18 19 20 21 22 23 24

Males
Females

Proportion of Males and Females

Age / 
Sex

12 13 14 15 16 17 18 19 20 21 22 23 24

M 22 16 32 56 93 209 598 1,298 1,776 2,367 3,231 4,296 5,069

F 64 186 352 502 516 542 664 723 771 827 923 1,045 1,152

Total 86 202 384 558 609 751 1,262 2,021 2,547 3,194 4,154 5,341 6,221

Numbers of Males and Females

David Magnuson, et al. AIDS 2018. Abstract TUAC0305.



Tsepamo study 
� Tsepamo study initiated in August 2014 with 2 primary aims

� First aim: Assess risk of adverse birth outcomes associated with HIV 
infection and ART regimen

� Second aim: Evaluate risk of NTD among infants exposed from 
conception to EFV

� Study based in 8 of largest maternity wards in Botswana, covering 
approximately 45% of total births

Zash R, et al. AIDS 2018. Session TUSY15.



Neural Tube Defects and DTG Exposure
� Unplanned analysis of ongoing birth 

outcomes surveillance study among 
Botswanan women ± HIV infection[1,2]

� At latest analysis on July 15, 2018[2]

‒ NTD prevalence with DTG exposure 
at conception: 4/596
(0.67%; 95% CI: 0.26% to 1.7%)

‒ NTD prevalence with DTG started 
during pregnancy: 1/3104
(0.03%; 95% CI: 0.01% to 0.18%)

� Next formal analysis to occur after 
March 31, 2019, which will include 
72% of national births

1. Zash R, et al. N Engl J Med. 2018;[Epub ahead of print]. 2. Zash R, et al. AIDS 2018. Session TUSY15. Slide credit: clinicaloptions.com
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Recommendations
� In response to May 2018 data from Tsepamo study, a modeling study 

estimated possible outcomes with recommendation of DTG-based vs 
EFV-based ART for HIV-infected women of childbearing age and their 
offspring across 5 years in South Africa

‒ DTG-based ART predicted to avert approximately 3-fold more deaths 
among women than would be added among children

‒ DTG use estimated to result in 28,400 fewer deaths among women and 
5000 fewer pediatric HIV infections vs EFV use

‒ EFV use estimated to result in 10,000 fewer NTD cases and 8400 fewer 
cumulative pediatric deaths vs DTG use

Dugdale C, Ciaranello AL, Bekker LG, et al. Program and abstracts of the 22nd 
International AIDS Conference; July 23-27, 2018; Amsterdam, The Netherlands. 
Session TUSY15.
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Introduction
• Less-drug regimens may be helpful for ageing PLHIV to endure lifelong antiretroviral 

therapy

• What we know about less-drug regimens:
– Some dual therapies have proven to be non-inferior to triple 

(and now approved worldwide, such as DTG/RPV)
– Boosted PI monotherapies failed to prove non-inferiority1

• Dolutegravir (DTG) looked “ideal” for maintenance monotherapy: 
– Potency and high genetic barrier
– Overall good tolerance
– Few drug-drug interactions

1- Arribas JR et al. HIV Med 2016
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Study design

Stable, efficient 
and well-
tolerated 
DTG/ABC/3TC 
regimen*

Randomization 
1:1
(n=158)

DTG 50 mg QD (n=78)

Primary endpoint: 
proportion with pVL <50 c/mL in ITT, mITT and PP analyses 

(with a pre-planned non-inferiority margin of 12%);
virologic failure (VF) = 2 consecutive pVL >50 c/mL; 

ITT, missing or switch = failure (M=F)

Secondary endpoints:
changes in CD4 count, 

CD4:CD8 ratio, eGFR, lipids; 
HIV-DNA and genital sub-studies

Baseline Week 24 Week 48

DTG/ABC/3TC single tablet QD (n=80)

Screening**

Open-label, randomized, controlled trial in 9 reference centers in France

* HIV-RNA (pVL) <50 c/mL for >12 
months, no AIDS event (except past 
tuberculosis), nadir CD4 >100/mm3, 
no mutation to or failure on any INSTI-
based regimen

** pVL < local threshold (20 to 40 c/mL)

#AIDS2018 | @AIDS_conference | www.aids2018.org

Primary outcomes at W24
Virologic outcomes (ITT) 
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VF incidence after W24 

Following a DSMB held on Dec. 21st 2017, the sponsor decided to stop the 
monotherapy arm, according to DSMB recommendations. All patients in the 
DTG-arm who had not completed the W48-visit (n=8) were re-intensified.

Extended F/up

DTG arm, n 78 78 75 70 63
DTG/ABC/3TC arm, n 80 77 77 77 77

#AIDS2018 | @AIDS_conference | www.aids2018.org

Factors associated with VF
Patients who experienced VF (as compared with those who did not) 
were more likely to have:
• A low nadir CD4 (p=0.004)
• A low CD4 count at screening (p=0.027)
• A « PCR signal » at pVL screening (p=0.026)

In a multivariate analysis two variables remained independent 
predictors of VF:
• Low CD4 count at screening (per 100 cells decrease): 

OR=1.7 (95%CI: 1.1 to 2.8)
• Presence of a « PCR signal » at screening (vs. no): 

OR=8.2 (95%CI: 1.4 to 68.6)
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Conclusions
• DTG monotherapy was non-inferior to triple therapy at W24, but not 

beyond…
– With a substantial risk of emerging mutations in case of VF 

• Our results, together with previous reports, clearly confirm that DTG 
monotherapy as a maintenance strategy is not safe overtime and should 
therefore not be used in PLHIV

• A specific study to evaluate the interest of such a strategy in patients with 
high CD4 count and optimal virologic control (no signal) may be warranted



GEMINI-1 and -2: DTG + 3TC vs DTG + TDF/FTC in 
Treatment-Naive Patients
� Parallel, international, randomized, double-blind phase III noninferiority studies

� Primary endpoint: HIV-1 RNA < 50 copies/mL at Week 48 by FDA Snapshot analysis

‒ Noninferiority margin: -10%

ART-naive adults with HIV-1 RNA 
1000-500,000 copies/mL, ≤ 10 days on 

previous ART, no major resistance 
associated mutation, no HBV infection 

or HCV requiring therapy
(N = 1433)

DTG + 3TC PO QD 
(n = 716)

DTG + TDF/FTC PO QD
(n = 717)

Wk 144
Primary Analysis

Wk 48 
Stratified by HIV-1 RNA (≤ vs > 100,000 copies/mL), 

CD4+ cell count (≤ vs > 200 cells/mm³)

Cahn P, et al. AIDS 2018. Abstract TUAB0106LB. ClinicalTrials.gov. NCT02831673. ClinicalTrials.gov. NCT02831764. Slide credit: clinicaloptions.com

Screening within 28 days of study start; studies double-blinded until Wk 96, open-label until Wk 144. 

Continuation of 
DTG + 3TC 
permitted

GEMINI-1 and -2: Virologic Response at Wk 48

Cahn P, et al. AIDS 2018. Abstract TUAB0106LB.

*ITT-E population excluding significant protocol violations. 
†Adjusted for HIV-1 RNA (≤ vs > 100,000 copies/mL), CD4+ cell count (≤ vs > 200 cells/mm3), and study (GEMINI-1 vs GEMINI-2).

Slide credit: clinicaloptions.com

Virologic Outcomes by FDA Snapshot Analysis
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GEMINI-1 and -2: Virologic Response at Wk 48 by 
Baseline HIV-1 RNA and CD4+ Cell Count

� TRDF includes confirmed virologic withdrawal, withdrawal for lack of efficacy or treatment-related 
AEs, and participants meeting protocol-defined stopping criteria 

Cahn P, et al. AIDS 2018. Abstract TUAB0106LB. Slide credit: clinicaloptions.com
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GEMINI-1 and -2: Renal and Bone Parameters at Wk 48

Endpoint* DTG + 3TC (n = 716) DTG + TDF/FTC (n = 717)

Adjusted mean change from BL in plasma/serum markers†

� GFR from cystatin C (CKD-EPI), mL/min/1.73 m2

� Creatinine, μmol/L
� GFR from creatinine (CKD-EPI), mL/min/1.73 m2

6.3
10.4
-12.1

4.1
13.5
-15.5

Change from BL in urine markers‡

� Protein/creatinine, g/mol
� Retinol-binding protein/creatinine, μg/mmol
� β2-microglobulin/creatinine, mg/mmol

-13.1
-7.4
-7.7

2.9
11.4
31.2

Adjusted mean change from BL in bone markers,§ μg/L
� Serum bone-specific alkaline phosphatase
� Serum osteocalcin
� Serum procollagen 1 N-terminal propeptide
� Serum type 1 collage C-telopeptide

1.22
0.60
0.40
0.14

4.07
6.17

13.10
0.33

Cahn P, et al. AIDS 2018. Abstract TUAB0106LB. Slide credit: clinicaloptions.com

*P < .001 for all comparisons. †Adjusted for study, treatment, BL HIV-1 RNA, BL CD4+ cell count, age, sex, race, T2DM, HTN, and BL biomarker 
value. ‡Estimated from geometric mean ratio for BL and Wk 48. Adjusted for study, treatment, BL HIV-1 RNA, BL CD4+ cell count, age, sex, race, 
BMI, smoking status, current vitamin D use, and BL biomarker value.
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How Can We Prevent HIV From Rebounding Off of Therapy? 

1) Drain the HIV reservoir
Eliminate HIV-infected cells
“Sterilizing cure”

2) Reinforce the dam
Boost the immune response to HIV

“functional cure/ remission”HIV Reservoir
(in a person)

Therapeutic Strategies which Aim to Cure HIV Infection

• ‘Kick and kill’ – reactivate latent HIV with drugs and kill with immune system 

• Gene therapy to delete HIV out of cells

• ‘Block and lock’ – permanently silence HIV expression (force into deeper latency)

• Vaccines / Immunotherapies – enhance immune responses to control virus

• Gene therapy to make cells resistant to HIV

The Newest Science in Cure and Vaccine. Aids 2018. R. Brad Jones, PhD
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