PrEP: a community perspective.
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I’d like to thank the conference organisers for the opportunity to give a community perspective on PrEP.
I have no financial conflicts of interest.
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As this is a community presentation I want to start with a slide showing a few friends who were not able to benefit from treatment or PrEP.
If PrEP was available in the 80s, even if it wasn’t active as a treatment, the efficacy results would have likely met criteria for compulsory access.
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When preparing this talk I was surprised at how early we had evidence that tenofovir could prevent infections – as PREP or PEP.
The early results were remarkable.
This was pre-HAART, pre-protease inhibitors, 7 years prior to TDF approval as ART, with the main study running in 1994 or earlier.
35 macaques we dosed with daily tenofovir that was started either shortly before or after SIV inoculation.
Control animals all became quickly infected – within 1-3 weeks – and none of the 25 animals receiving active tenofovir by any schedule became infected.
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Several research groups published highly protective results from macaque studies for a range of transmission routes – years before tenofovir was approved.
Other ARVs could have plausible had similar results but tenofovir was selected based on good tolerability profile. Results with AZT were less impressive, especially due to side effects.
The drive for this research has come from independent researchers, community activists including doctors, and private and public funding (rather than industry).
While industry support has included providing study drug, it is important that PrEP has not been a commercially driven
When tenofovir was approved for ART in 2002 community advocates were already drawing attention to the potential use for prevention.
At the Retrovirus conference in 2002 in Seattle, after Bill Gates gave a plenary talk, Dr Mike Youle asked about ARVs as an alternative to condoms.
Bill Gates was surprised that anyone would use anything other than a condom, but the Gates Foundation later went on the fund some of the largest PrEP RCTs. Other RCTs were publically funded.
Yet when Truvada was approved in 2012 with an indication for PrEP based on this research, this public investment was not reflected in a lower price from Gilead.
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This quote was from 2003 – over ten years ago – tenofovir was only licensed in 2002.
Although gay men and transgender people are disproportionately affected by HIV, this has wide potential for many people in many situations.
The option might be especially important for many situations where women are at high risk.
PrEP can be hidden, not connected to time of sex, not visible in the way a gel or ring is.
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•  The demand for an HIV vaccine has always been such a focus for HIV prevention that even 50% efficacy would be sufficient for population benefit. 
But this level of protection would not help anyone who wanted to rely on protection.
•  Daily PrEP when taken has >99% protection.
•  Incidence rates despite ART (~2 million globally) highlight that condom-based prevention programmes continue to fail people at high risk.
•  Current awareness of PrEP is low - ~25% of 1500 MSM 18-24 yo in US online survey from 2013 had heard of PrEP; 3% had used PrEP.
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One of the easiest myths to dispel is that PrEP is commercially driven.
The evidence and history doesn’t support this.
Research was led by independent investigators and the priority for new prevention technologies was driven by community demand.
Many compounds with the potential to reduce risk of infection have been donated.
Even after US approval, there has been limited if any direct marketing by Gilead (though perhaps funded thought community grants).
In relatively short-term, the cost barrier to broader access may change after tenofovir DF comes off-patent in 2017.
To remove cost pressure in countries with public health systems, a comparable cost to oral contraceptives or erectile dysfunction drugs seems reasonable. This was the model used for most UK access to Viagra.
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Myth 2 that PrEP doesn’t work  - and the increasing data makes this easy to disprove.
The most important measure of protection for any intervention first has to start with results from people who use the intervention.
This may seem obvious. All other results, including lower levels of protection on primary endpoints of infections by ITT analysis, are vulnerable to whether people are even at risk, and whether belief in the intervention discourages adherence, etc.
On a population level, the lack of benefit in FEM-PrEP and VOICE studies related to low background risk of HIV and low adherence.
Both these challenges have the opportunity to be overcome when planning access programmes based on proven efficacy.
Two European studies have both changed their design in the last month, making active PrEP available to all participants, based on early and unexpected efficacy results.
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This efficacy slide is from the Partners PrEP study in about 5000 heterosexuals in Kenya and Uganda.
It is important as 40% of the negative partners were women.
Clear difference in risk were seen in both the active arms compared to the placebo, with no statistically significant difference between the two active arms.
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Safety from the study was also similar in the active arms compared to the control arm.
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Pharmacokinetics of PrEP is complex, as is the relationship to the likely mechanism of protection.
This comes from achieving and maintaining good intracellular levels of the active metabolites - tenofovir di-phosphate (DP) and emtricitabine triphosphate (TP).
We have two different drugs with different pharmacokinetic profiles.
Absorptions levels are different for each drug and this is different for plasma compared to PBMCs.
Absorption of each drug is different in different tissue and cell types: broadly, tenofovir levels are much higher in rectal tissue – perhaps 100-fold compared to plasma, and lower in vaginal tissue, which is still higher than plasma. FTC has better and faster absorption into female genital tract than tenofovir.
Inter-patient variability exists for all variables.
Defining and then achieving target levels is complex – but efficacy results over come these.
Critically we need a little more data on importance of steady-state concentrations and how soon someone can assume they need to reach protective levels.
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This slide uses a simplified graphic from the iPrEx group to show why establishing steady state levels with more frequent dosing may be important.
This concept would need to be clearly explained in patient information for people using less than daily dosing.
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A third myth used to dismiss PrEP includes a claim that it is medicalising sex.
A better perspective is to start by saying that PrEP is NOT for everyone and that it was NOT developed as such.
Several surveys show that many people have no need or interest in PrEP – these were surveys in gay men from 2012.
But an option by definition involves giving people a choice – and current awareness of PrEP is very low.
Categorising people as a risk is unhelpful – and although there were political reasons for recent CDC and WHO announcements, the over broadening of PrEP as an intervention is unlikely to be helpful.
Categorising risk situations within groups is more likely to be helpful.
People whose situation increases their risk may be easier to have a chance to intervene. Someone coming out of a relationship will have low numbers of recent partners but be vulnerable to validation as a sexually attractive person. Avoiding HIV may not be their highest concern but their risk may be very high.
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This slide from the iPrEX study presented at CROI in 2013 show the differences in HIV exposure, a reasonable marker for HIV risk, tracked over time, for people who became HIV positive during the study.
As a cohort, iPrEX participants were very high risk: generally young, low discussion of HIV, many partners, low condom use, high alcohol use. Individually, this level of risk varied significantly over the study.
So firstly, there is a large variability between different people that the study all categorised as being at high risk, Some people were at much higher risk than others.
Secondly there is a lot of variability for each person.
Each row represents the risk during the study for a person who later seroconverted. A red block represents a three-month period of follow up where the participant had sex without a condom. The white blocks are three-month periods where there was no risk.
Very few participants in iPrEX showed that risk was constant – although for some this was the case. 
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It is helpful to look at the difference between efficacy and effectiveness.
•  Efficacy = whether an intervention works when used as prescribed; does it work if I take it?
•  Effectiveness = the impact on a population-based response; do I need to take it and will I take it even if I need it.
•  A highly effective treatment will have low effectiveness if it is widely-used in a population with low risk or poorly used by a population at high risk.
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Efficacy is different to cost effectiveness, which itself is dependent on underlying risk.
A highly effective treatment will be not be cost effective unless it is used in a population at risk.
Cost effectiveness is not therefore based on efficacy off the treatment but on efficacy of programme in accurately reaching those at highest risk.
Cost effectiveness is also political – as the US PCR blood screening programme apparently costs $20 million per infection averted.
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The Bangkok Tenofovir Study was critical in showing efficacy for injecting drug users. This is a population who could benefit from access to PrEP.
However, the numbers of people protected was tiny. This took 2500 people followed for five years to prevent 16 infections.
There has been very little discussion on why there was no difference during the first three years. It must have been a tricky for the DSMB to recommend the continue – even though luckily a different became apparent with longer follow-up.
 
Slide 18:
So our practical problem is how to know who is at highest risk io order to get best benefit.
Although CDC and WHO guidelines were politically correct in raising the profile of PrEP as potentially beneficial to everyone, in practice it will be more useful to identify situation risks.
Someone coming out of a relationship may be more vulnerable.
Sexual history, including STIs, or childhood abuse – when risk of HIV is much higher.
Recent repeated use of PEP.
iPrEX suggested the question on recent receptive anal sex without a condom.
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Cost-effectiveness studies based on non-generic prices are likely to limit use of PrEP in the short-term to the highest risk groups.
Tenofovir DF comes off patent in 2017 in most countries and 3TC is already generic.
Based on volume use, CHAI ceiling prices for tenofovir and tenofovir/3TC are $54 and $66 per year.
Even allowing a further 5-fold mark up in Western countries this would keep annual costs for daily PrEP to under $300 per year – and proportionally less if intermittent dosing is used or needed.
At around $25 month this is unlikely to compromise adherence to save costs.
Becoming comparable to condoms, lube and a couple of beers.
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Optimal use of PrEP is NOT with condoms.
The extremely high efficacy data for PrEP and TasP changes everything.
Sex without condoms is NOT “unprotected” sex
Other STIs and issues relating to sexual health are important but primary focus is to dramatically reduce new HIV infections
Slide 21:
Gay men have lived for decades with the fear of HIV. In countries with generalised epidemics, this may be the case for heterosexuals.
This is likely to be a factor every time a gay man has sex – either before, during or after.
Fear of HIV has led to bizarrely high level of stigma amongst the group that should be the most informed.
TasP and PrEP have the opportunity to change this – and as a side effect, help normalise HIV.
They have potential to increase intimacy and reduce residual fear – whether in the positive or negative partner.
Negotiating condom use is difficult for many women and men.
They can enable someone to control their HIV risk when condom negotiation is difficult.
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US doctor Howard Grossman highlighted an increasingly recognised outcome from PrEP of reducing a background level of fear about HIV that has been pervasive for decades, even when condoms are routinely used.
It might be interesting to see quality of life data from use of PrEP in people whose risk of HIV is so slight as to be negligible.
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•  Despite wide use as ART, potential for harm in important.
•  HIV testing and safety monitoring is essential.
•  Risk:benefit will favour use when HIV risk is high
•  Risk:benefit will increase caution when risk is low.
•  Potential pressure on sex workers and others to use PrEP instead of condoms.
•  Monitoring impact on STIs is important – recent MSM studies show this is high independent of PrEP.
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PrEP and adherence support should be provided for anyone who is not able to routinely use condoms for whatever reason.
Educational tools need to highlight risk behaviour rather than risk groups.
Adherence support.
The challenge to make PrEP sexy is highlighted by a few community based campaigns – thanks to Jim Pickett for permission to use the following slides showing US-based campaigns…
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Ongoing research should help with other key questions within the next two years
The PROUD study showed early efficacy, perhaps because participants were at high HIV risk – full analysis and continued follow-up are essential.
Different dosing approaches using tenofovir/FTC may help if adherence to the schedules is high and the PK supports efficacy.
Other compounds are in earlier stage studies including the CCR5 inhibitor maraviroc and long acting injections of the NNRTI rilpivirine and the integrase inhibitor cabotegravir.
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•  PrEP works if you take it
•  Few people know this – low awareness
•  Cost effective if risk is high
•  Low number needed to treatment (NNT) to prevent HIV infections (and subsequent transmissions
•  Generic cost could make PrEP as affordable as condoms/Viagra/oral contraceptives
•  Early way to identify low use/adherence
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The conclusions don’t need repeating in details, but the regulatory bottleneck in Europe will seriously limit access until this is resolved.
Then, we have to find better ways to market PrEP.
The following examples from US community campaigns are thanks to Jim Pickett.
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These slides are graphic examples from community PrEP campaigns in the US.
