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HIV – RETROVIRUS, ssRNA-RT virus

http://en.wikipedia.org/wiki/SsRNA-RT_virus


2030 1981

1983-4

1996

2005
2003

2015
I
I

2012

Pre-exposition prophylaxis

“Test and Treat, Treatment 
As Prevention”

1987

2008

+ & + / - & -1993

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiP2KvIg8vKAhVCxhoKHQVsBMsQjRwIBw&url=http://www.shutterstock.com/nl/s/hiv/search.html&psig=AFQjCNH6xZMMEU2BICSG-0yknZEGxO_QAw&ust=1454019639941709
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiT05TSpszKAhXIPBoKHaAkD3kQjRwIAw&url=http://www.chip.dk/PARTNER&psig=AFQjCNEPcSEPORJCN155TK8SYQLbpujGWg&ust=1454063461671195


• Condoms 

• Adaptive Behaviors

• Treatment as prevention

• Post Exposure Prophylaxis  (PEP)

• Pre-exposure prophylaxis (PrEP)

• Male circumcision

• Needle exchange

• (New microbicides)

• (Vaccines)

• Cure

“What do we have in the bag?”

Biomedical prevention





The most effective HIV prevention 
tool



Circumcision reduces new 
infections by 60% in males



ARV – The drugs which changed the 
disease from Fatal to Chronic

Since 20151996





The aim of ARV - UNDETECTED  





Rectal Microbicides



Vaginal Microbicides



Elimination of Pediatric HIV

HIV test in every pregnancy in every woman

UNDETECTABLE                                        No Transmission



Post Exposure Prophylaxis



Pre- vs Postexposure 

Prophylaxis
•After exposure to HIV, 

infection may become 
established

•Postexposure prophylaxis 
(initiated soon after 
exposure) reduces the 
chance of infection

•Pre-exposure prophylaxis 
begins treatment earlier 
(before exposure)

HIV 
infection

0 hr 36 hrs 72 hrs

HIV
exposure

1 mos 3 mos 5 mos

Postexposure 
prophylaxis

Pre-exposure 
prophylaxis



PrEP



In 2015 PrEP was approved in the US as a 

prevention tool for HIV infection

I will review the most important studies in :

MSM

Heterosexual population

IVDU



WHO, CDC, BHIVA, EACS guidelines 2015



Proud and Ipergay – 86% effectiveness

PrEP studies offered 86% 

protection



iPrex PrEP study in MSM in the UK 

2499 MSM were recruited to a 2-arm study in the UK

TRUVADA                                                  PLACEBO

All participants were tested for HIV, STD’d, had 

consultations and received condoms

Median follow up time 1.2 years



iPrex PrEP study in MSM in the UK 





iPrex Conclusions
• TRUVADA reduced HIV infection by 44% in the 

treatment group compared to Placebo

• In the TRUVADA group, effective drug 
blood level gave 92% protection 

• Drug resistance:

10 were found positive at base-line

3 mutations to FTC

36 New HIV infections during the study w/o 
mutations



(OLE )Iprex Open Label Extension

72 Weeks follow up with 1603 HIV negative MSM

Recruited from PrEP studies

Open label

TRUVADA was offerred  to all participants

72% embarked on treatment immediately

6% later

Higher rates of Unprotecetd Receptive Anal Intercourse 

were reported among those who chose to start 

immediately



(OLE )Iprex Open Label Extension

Incidence of HIV infection was lower among TRUVADA takers 

(1.8 vs. 2.6 per 100 py)

HR 0.51

No full adherence was required

Treatment with Less than 4 Tabs a week was less effective than 

7 and less than 2 a week was significantly less effective

New HIV Infections occurred due to non-adherence

Better adherence : age >30

Unprotected Sex

Many partners



Treatment with 4 tablets/week is effective



IPERGAY Background

▪ PrEP trials in Europe and Canada have shown a high 

incidence of HIV-infection (up to 9%) in high risk MSM

▪ PROUD and IPERGAY have demonstrated similar high 

effectiveness of PrEP with oral TDF/FTC  (86%)

▪ IPERGAY is assessing coitally-dependent PrEP (2 pills 

before and 2 pills after sex) 

▪ Participants in IPERGAY have frequent sex and used on 

average 4 pills/week (15 pills/month)

Off label in Israel



Intermittent or “On-Demand” Preexposure Prophylaxis
Event-Driven Strategy

Time

HIV Exposure Event

2 tabs 2-24 hours before sex (or 1 
pill if most recent dose taken 

between 1-6 days prior)

1 tab 24 and 48 
hours after the last 

pre-sex dose



Ipergay: On demand oral PrEP in High 
Risk MSM

• It is well known that lower compliance will lead to 

lower efficacy

• The rational behind the design of the research that 

ON-demand PrEP and not on a daily basis will 

increase compliance

• Animal experiments proved efficacy by 2 hours pill 

pre-event plus 24 hours post exposure pill



Intermittent or “On-Demand” PrEP for High-Risk MSM
IPERGAY: Background

Source: Molina JM, et al. CROI. 2015; Abstract 23LB.

Study Features

• N = 400 high-risk men-who-have-sex-with-men (MSM)

• Setting: France and Canada

• Condomless anal sex with ≥2 partners in prior 6 months

• eGFR >60 mL/min

• All received risk-reduction counseling, condoms, and HAV and HBV 
vaccines if needed, as well as information about PEP

• Randomized to one of two arms



Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday

IPERGAY : Sex-Driven iPrEP

✓2 tablets (TDF/FTC or  placebo)

2-24 hours before sex 

✓1 tablet (TDF/FTC or placebo)   

24 hours later

✓1 tablet (TDF/FTC or placebo)    

48 hours after first intake

4 pills of TDF/FTC taken over 3 days to cover one sexual intercourse



Intermittent or “On-Demand” PrEP for High-Risk MSM
IPERGAY: Results

Source: Molina JM, et al. CROI. 2015; Abstract 23LB.

Due to high effectiveness of PrEP, participants unrandomized and all offered  PrEP

⇓ 86%

P = 0.002



Ipergay results

• Truvada ON DEMAND was very effective in HIV 
prevention in high risk MSM

• 14 New HIV infections in the placebo arm 
(6.6/100py)

• 2 new HIV infections in the treatment arm – both 
stopped Truvada prior to infection – blood drug 
level was zero (0.9/100py)

• Toatal reduction in HIV prevention 86%
• NNT 18 (Number of individuals neede treatment to 

prevent 1 infection)
• Participants took mean of 15 tablets/ month 



Intermittent PrEP

Motives for preferring intermittent PrEP over 
daily PrEP

Motives for preferring daily PrEP over 
intermittent PrEP

The decision to start is easier Requires unwanted planning of sex life

Reduction in side-effects 
Makes adherence to other HIV 

prevention strategies more difficult

Reduced financial costs

“Yes, a little bit stupid. For 
me sex is something 
spontaneous and not 

something you plan, okay 
I’m having sex in three 

days and I’ll start taking 
PrEP. No, I think that is 

nonsense.” MSM 9



Benefits vs. Barriers

Future PrEP use depends on personal evaluation of benefits and costs

Intermittent PrEP:
Lower initiation threshold - can reduce economic costs and side-effects 
Rather for men who want/are able to plan their sex life or risk episodes

Benefits
Costs 

(barriers)



Proud: Immediate vs deferred PrEP in 
High Risk MSM in “real world”

• Open label  study with daily Truvada

Was conducted in 13 STD clinics in UK

• Target population – MSM who practiced condomless 

UAS during the last 90 days

• 275 – Immediate treatment arm 

• 269 – deferred arm to 12 months later

The research was terminated earlier due to 

significant differences between the 2 arms



Proud: Immediate vs deferred PrEP 
in High Risk MSM in “real world”

• 20 individuals contracted HIV in the deferred 

arm in spite of 174 PEP courses (9/100 py)

• 3 individuals contracted HIV in the treatment 

arm – all 3 did not take treatment during 

infection (1.2/100 py)

• 86% reduction in HIV infections

• NNT - 13 (number persons needed to treat to 

prevent 1 infection)



PreP in Heterosexual Partners 
• Partners PrEP (1)

• 4758 Hetero-discordant couples

• HIV-positive carriers did not receive ARV due to high CD4 levels

• 1584 – TDF

• 1579 – TRUVADA

• 1584 – PLACEBO

Reduction in HIV acquisition:

• 67% in TDF

• 75% in TRUVADA

• In those with effective blood drug levels – 90% 
(2)

• Drug resistance: 3/8 on base line (acute infection)

• No Drug Resistance among 23 new infections during the study







PrEP for IDU results

Efficacy was 40-60% and 74% in those with 

good blood drug level

Risk behavior decreased over time

No drug resistance during the study



PrEP in Israel
• PrEP was approved in Israel in September 2017

• The program is in collaboration between the 
Israeli HIV Association, The patients’ NGO, 
HMO’s, TEVA – the Israeli generic drug company 

• There is a patients’ co-paiment (10% of the cost)

• The rest is payed by the medical insurance 
companies 

• Physicians must go through educational program 
to be eligible to prescribe PrEP



Generic EMTRIVIR

• Protocol PrEP for Family Physicians with an educational 

program, include evidence based data about the efficacy 

of PrEP

• Sexually Transmitted Diseases and treatment

• How to talk about sex with MSM

• The Israeli Program, protocol and follow up

Emcitricabine/Tenofovir disoproxil 

Fumarate 



Criteria for eligible patients on PrEP

• Male or female partner of an HIV + patient  which do 

not take ARV or with poor compliance

• Men who practice unprotected sex with men

• Sexually Transmitted Disease in the last six months

• Commercial sex workers (females and males)



HIV testing protocol

Diagnosis - COMBO (Ag+Ab)  for HIV

• Before starting PrEP the patient must have a 

recent HIV negative test (Combo)

• In a case of symptoms of acute HIV infection and a 

case of exposure in the last month, PrEP should be 

delayed in one month till a new negative HIV result 

is achieved



Routine follow up during PrEP 
treatment

• HIV test every 3 months

• HBV, HCV, Kidney function test, STD’S , urine 

protein every 3 months



Medical ServiceFrequency

Medical doctor evaluationBefore PrEP and every 3 months

Kidney function evaluationBefore PrEP and every 3 months
Make sure EGFR is > 60

HIV Combo testBefore PrEP and every 3 months

Syphilis, gonorrhea, chlamydia testBefore PrEP and every 3 months

HBV serologyBefore PrEP – if negative - Vaccinate

HCV serologyBefore PrEP and every 3 months

Prescription to PrEPEvery 3 months

Time Table for visits and testing 



PrEP uptake in Israel (numbers of takers)

2017 (September-December)  355

2018                                              857

2019 (January – May)                   1100



New HIV infections in Israel 

204 MSM

186 FUSSR

66 OTHERS 232 OTHERS

155 FUSSR

95 MSM 8  MSM

42  FUSSR

11 OTHERS

2017 2018 2019 (4 months)

TOTAL            456                                   482                                  61 (244)

Others: immigrants from Ethiopia, hetero, women

47% 90%



Sexually Transmitted Diseases in 
North Israel

Years

2001200220032004200520062007200820092010Total

Gonorrhea16916010857192653303821681

Chlamydia 

Trachomatis
425268747874997810281748

Other STD’s0010892516161186

Syphilis – primary & 

secondary
6434106331152129

Syphilis - late8273042327457342115340

Total832732171791401862351591821301984



Prevalence of STD’s in north Israel



Prevalnce of Chlamydia



Prevalence of chlamydia by age 



Prevalence of Gonorrhea



Prevalence of Syphilis – primary & secondary



Prevalence of Gonorrhea in Northern 
Israel as compared to Country level

Country level



No evidence of a rise in STD’s since PrEP 
program in Israel
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Conclusion: “Highly active HIV prevention”

Condoms
Needle

Exchange

HIV Testing

&

Serosorting?

Vaccines




