Summary and Conclusions

In the Netherlands, nearly all HIV infected MSM in care are enrolled in the open, national opt-out
ATHENA cohort, and 46% of registered MSM have a viral sequence sampled. At this sequence
coverage, large-scale phylogenetic linkage analyses enable a detailed quantification of the sources

of HIV transmission. With this knowledge, the potential impact of components of a combination
prevention package can be quantified. We compiled the internationally largest compendium of
phylogenetically probable HIV transmission events amongst MSM. The estimated sources of

onward transmission for the period 1996/07-2010/12 are detailed in table 1. Approximately two thirds
of all HIV infections originate from undiagnosed men, and of those at least 41% (36%-45.7%) occured
within the first year of HIV infection, in line with Ref 9. This limits the impact both testing for HIV and
treatment as prevention could have in averting secondary HIV infections®. We estimated the fraction
of HIV infections that could have been averted between 2009/07-2010/12 through various combination
prevention approaches, which may guide future policy change under the assumption that

sexual risk behaviour does not increase. Results are described in figure 4.
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Background

The number of new HIV infections amongst men having sex with men (MSM) is increasing’,
despite the widespread availability of prevention services and of antiretroviral therapy (ART).
Little guidance as to how to prioritize components of a combination prevention package is
currently available.’

Objectives

 to reconstruct an evidence base of past HIV transmission events amongst MSM

* to estimate the proportion of HIV tranmissions originating from consecutive stages of
HIV infection and care (figure 1)

* In light of the sources of transmission, to estimate the proportion of HIV infections that
could be averted through specific components of a combination prevention approach
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Figure 1. Flow of HIV infected individuals through the HIV infection and care continuum.

Methods

* We identified putative transmission events between recently infected MSM within their

first year of HIV infection and their phylogenetically probable transmitters?. The viral phylogeny
was reconstructed with maximum-likelhood methods?®; %divergence cut-offs were not used to
avoid exclusion bias; missed intermediates in pairs were excluded with a compatibility test*.

* We used records in the national-opt out ATHENA cohort to determine the stageing of probable
transmitters within the infection and care continuum by six week intervals (figure 2).

» We adjusted for stage-specific sampling and censoring biases>.

* |n counterfactual scenarios, we re-distributed probable transmitters to less infectious stages
in the HIV infection and care continuum according to specific intervention protocols.
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Figure 2. Methods flow chart.

Results

* We found 883 phylogenetically probable transmitters to 601 recipient MSM with an
average of 3.6 (maximum 17) probable transmitters per recipient in 2,188 pairs. We
expected to find 520 recipient MSM whose transmitters are sampled, indicating that
exclusion criteria did not induce exclusion bias.

 We observed 1,641 person-years of probable transmission intervals and expect that a
further 2,008 person-years are missing after adjusting for stage-specific sampling biases
(figure 3).

* |Individual phylogenetic transmission probabilities were small (mean: 4.8%, interquartile
range 0.4%-7.1%). When grouped by infection/care stage, these transmission probabillities
were highly informative as to how transmission rates change with progression through
the HIV infection and care continuum (figure 3).

* The estimated proportion of HIV transmission originating from each of thirteen stages
in the HIV infection/care continuum are given in table 1. These imply that viral suppression
induced by ART is highly effective in preventing transmissions amongst MSM (figure 4).

* The absence of a reduction in HIV incidence amongst MSM despite substantial increases
in ART provision may be explained by an increasing number of diagnosed but untreated
men since 2000. The only subgroup that declinded markedly was that of diagnosed but
untreated men with a CD4 count below 350 cells/mm3, and we found that the proportion
of transmissions originating from this group also declined markedly (figure 4).

« 23% of all MSM diagnosed between 09/07-10/12 had a last negative test within 12 months
prior to diagnosis. If 70% had been tested as reported for San Francisco® or Australia’” and
ART had been provided immediately, we estimate that a third of all HIV infections
between 09/07-10/12 could have been averted (figure 4).

* The impact of test and treat is limited by the large proportion of transmissions that
occur within the first 12 months of HIV infection amongst MSM?. Primary HIV prevention
strategies circumvent the operational problem of identifying infected men immediately
after infection. If 50% of all uninfected men had taken daily, tenofovir-based oral pre-
exposure prophylaxis, 50% of all men had been tested every 12 months and ART had
been provided immediately, we estimate that half of all HIV infections between 09/07-
10/12 could have been averted (figure 4).
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Table 1 Estimated proportion of transmissions to 601 recipient MSM in the Netherlands from stages

Care/treatment stage
of transmitter

Undiagnosed (total)
- Recent infection
at diagnosis
- Chronic infection
at diagnosis

- Unknown if recent

Recently Infected (among
undiagnosed)

Diagnosed (total)
- Diagnosed < 3mo,
Recent infection

Overall
(n=601)

69.2 (66.3-72.4)
17.8 (15.7-22.4)

7.3 (24.8-30.1)
24.1 (20.6-26)

>39.4 (35.5-46.2)

3.7 (21-25.9)

% of transmissions

by time of diagnosis of recipient MSM

96/07-06/04
(n=153)

68.4 (61.9-74.5)
13 (8.6-22.2)

26.7 (21.2-33.3)
28.8 (20.8-33.1)

>32.8 (22.4-48.2)

23.4 (18.4-28.5)

06/05-07/12
(n=143)

70.5 (64.7-76.4)
23.4 (17.2-32.4)

27.6 (22-33.2)
19.6 (13.8-24.2)

>45.9 (36.3-57.4)

24.2 (19.1-29.2)

(95% confidence interval)

08/01-09/06
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23.9 (18.7-28.7)
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16.6 (12.3-22.7)

26.8 (22.4-31.3)
24.8 (19.5-30.3)

>38.3 (30.2-48.5)

23.3 (19-27.1)

at diagnosis 2.6 (2-3.3) 1.7 (0.8-3.5) 2.7 (1.4-4.6) 2.1 (1.3-3.4) 3.6 (2.4-4.8)
- CD4 progression to
>500 9.2 (7.3-10.5) 9.7 (6.2-13.3) 8.3 (4.9-11.3) 10.8 (7.3-13.9) 8 (5.4-9.8)
- CD4 progression to
[350-500] 5.9 (4.9-7.2) 3.7 (2.1-6.5) 6.9 (4.6-9.8) 4.9 (3.4-7.3) 8 (5.7-10.4)
- CD4 progression to
<350 3.1 (2.3-3.9) 2.3 (1-4) 4.4 (2.5-6.7) 3.7 (1.9-5.6) 2.2 (1.4-3.2)
- No CD4 measured 2.9 (2.2-3.8) 5.9 (3.4-8.2) 1.9 (0.9-3.2) 2.3 (1-3.8) 1.4 (1-2.4)
ART initiated (total) 7.1 (5.9-8.6) 8.1 (6.2-12.1) 5.2 (3.3-7.9) 6.4 (4.2-9.1) 8.5 (6-11.2)
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- After first viral suppression,
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- After first viral suppression,
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Figure 4. Impact of prevention interventions amongst MSM in the Netherlands.




