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Figure 1
Fitted HIV-1 incidence trend in men who have sex with
men repeatedly tested in Rome, Italy, 1985–2009 (n=1,862)
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In Europe, human immunodeficiency virus (HIV) incidence declined among men who have sex with men
(MSM) after the first phase of the epidemic because
of a decrease in risky sexual practices [1]. This decline
continued until the mid-1990s when the introduction of
combination antiretroviral therapy (cART) dramatically
changed the quality of life and survival of infected individuals and boosted the re-emergence of sexual risk
behaviour which exposed MSM to sexually transmitted infections (STI) in general and HIV-1 in particular
[2-5]. National surveillance systems and observational

In Italy, ca 1,200–1,300 MSM acquire HIV infection
every year, and in 2011, nearly 40% of the newly diagnosed HIV cases were MSM. Moreover, the proportion
of HIV infections attributable to sex with a same-sex
male partner almost doubled from 2000 to 2011 [10,11].
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Introduction

studies suggest that since the early 2000s, HIV-1
incidence among MSM has been increasing in highincome countries, including many European countries,
Australia, and the United States (US), thus causing
the epidemic to re-emerge [6]. In developed countries,
incidence rates of HIV-1 infection are therefore disproportionately higher among MSM than in other sexually
active adult populations, despite decades of public
health efforts and the benefits, after 1996, of cART on
the transmission risk of HIV-1 [7-9].
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To assess trends in HIV-1 incidence and risk factors
for seroconversion among men who have sex with
men (MSM) resident in Rome, Italy, a retrospective
longitudinal cohort study was conducted over 25
years. Incidence rates and trends were modelled using
Poisson regression and risk factors were assessed
by multivariate Cox models. Of 1,862 HIV-1-negative
individuals, 347 seroconverted during follow-up. HIV-1
incidence rates increased from 5.2/100 persons/year
(p/y) in 1986 (95% confidence interval (CI): 2.3–11.5)
to 9.2/00 p/y in 1992 (95% CI: 6.4–13.0), decreased to
1.3/100 p/y in 2001 and increased until 2009 (11.7/100
p/y; 95% CI: 7.4–18.6). The risk of HIV-1 seroconversion increased during the study period in younger MSM
(incidence rate ratio (IRR) = 17.18; 95% CI: 9.74–30.32
in 16–32 year-olds and IRR = 5.09; 95% CI: 2.92–8.87
in 33–41 year-olds) and in those who acquired syphilis
(IRR = 7.71; 95% CI: 5.00–11.88). In contrast, the risk
of seroconversion decreased among highly educated
MSM (IRR = 0.54; 95% CI: 0.35–0.82) and those without Italian citizenship (IRR = 0.45; 95% CI: 0.28–0.71).
The HIV epidemic in MSM living in Rome continues
to expand. Targeted prevention programmes against
sexually transmitted infections to enhance knowledge
transfer and behavioural skills are urgently required.
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Although rates of HIV infection among MSM decreased
until the late 1990s, data for the period after 2000 indicate an increase in the occurrence of HIV infection in
this population, which is consistent with the re-emergence of ulcerative STIs in the same period [4,12].

Informed consent was obtained from all participants
according to Italian law concerning strategies for HIV-1
counselling and testing.

Data collection

Methods

During each consultation, a standardised questionnaire, administered face-to-face by an interviewer, was
used to collect information on demographics, medical
history, lifestyle (i.e. alcohol and/or intravenous drug
use) and sexual behaviour (i.e. sexual practices, total
number of partners ever, number of partners in the previous six months, characteristics of sexual partnership
etc.). For all participants, additional clinical data were
also retrieved from individual medical records available in the electronic clinical archive of the STI clinic.

Site recruitment and study population

Laboratory testing

To assess HIV-1 incidence trends and risk factors among
MSM living in Rome, a cohort of individuals repeatedly
tested for HIV antibodies was identified among a large
population of men attending a structured HIV screening programme in the largest STI clinic of the city. The
following study contains data from a 25-year follow-up
period.

Of the MSM attending the STI clinic of the San Gallicano
Dermatological Institute in Rome, Italy between April
1984 and December 2010 who were tested for HIV-1
antibodies at least twice and were negative in the first
test, we included opportunistically in the study all
those who had never used drugs intravenously. The
site of enrolment represents an important counselling and testing service for at-risk groups such as STI
patients, MSM and migrants, who voluntarily access
an ongoing HIV-1 screening programme. The centre’s
activity is directed at an urban population of more than
2.5 million inhabitants and its catchment population
comprises also patients from other regions in Italy and
from abroad (ca 20%).
Study participants were men who stated they had had
anal sex with at least one male partner during the six
months before the first HIV-1 antibody test. Two thirds
of them perceived themselves to be at risk because of
their sexual behaviour and therefore repeatedly selfreferred to our STI centre for HIV testing. Other participants were individuals to whom HIV testing was
offered because of their self-reported risky behaviour or a diagnosis of an STI. During the study period,
recruitment was promoted according to the methodology of ‘snowball’ sampling, also in collaboration with
non-governmental associations for human and health
rights of MSM. At local level, brochures and leaflets
were used to advertise the screening programme and
to sustain the peer-to-peer recruiting. The ‘snowball’
procedure was used during the whole duration of the
study. At each visit, participants were also visited and
managed for the risk of other STIs according to the
European guidelines for STI diagnosis and treatment
[13]. In this context, participants were screened for
Treponema pallidum infection and for rectal and pharyngeal Neisseria gonorrhoeae infection. Blood samples
for serological tests and biological samples were collected from all participants.

Ethics statement

The study was approved by the San Gallicano
Dermatological Institute Ethics Committee and performed in compliance with the Helsinki Declaration.
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Blood samples were tested for HIV-1 antibodies using
consecutive generations of commercially available
screening assays (Abbott Laboratories, Illinois, US;
Abbott Park, Illinois, US; bioMérieux, France). All
seroreactive samples were confirmed by Western blot
(Genelabs Diagnostics, Singapore). Participants were
screened for T. pallidum infection by serological assays
(Rapid Protein Reagin (RPR), Treponema Pallidum
Haemagglutination Assay (TPHA), IgG and IgM) and for
rectal and pharyngeal N. gonorrhoeae infection by culturing samples from anal and throat swabs.

Statistical analysis

Incidence rates were calculated using the personyears (p/y) approach for MSM who were HIV-negative
at enrolment and who underwent at least one additional HIV test during the study period. Time at risk
was defined as the difference between the date of
the first (entry into the study) and the last blood test
(exit from the study). Because the exact time of seroconversion was not known, we assumed that HIV seroconverters were at risk for half the interval between
the last negative and the first positive HIV test. HIV
incidence was computed from 1985 to 2009. To minimise potential biases in the rates estimated at the two
extremes of the study period, the first (1984) and the
last (2010) year were excluded from the analysis of the
HIV-1 trend owing to the potential incompleteness of

Table 1
Modelling of HIV-1 incidence rate curves in men who
have sex with men in three calendar periods using Poisson
regression, Rome, Italy, 1985–2009 (n=1,862)
Calendar
period

IRR adjusted

95% CI

p value

1985–1992

1.07

1.00–1.16

0.059

1993–2000

0.72

0.65–0.81

< 0.001

2001–2009

1.56

1.40–1.75

< 0.001

CI: confidence interval; IRR: incidence rate ratio.
IRR per year within the selected period was adjusted by age at the
time of diagnosis.
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Figure 2
Fitted HIV-1 incidence trend in men who have sex with men, by age group (A) and selected birth cohorts (B),
Rome, Italy, 1985–2009 (n=1,862)
B. Trend by birth cohort
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follow-up data. Because incidence estimates varied
greatly from year to year, the incidence trend over time
was obtained using the locally weighted scatterplot
smoothing (Lowess) technique. In addition, the incidence trend was modelled using Poisson regression
with the calendar year as a continuous variable and
allowing smoothing of varying trends via linear splines.
The model was adjusted according to age at HIV seroconversion, included in the regression as a continuous
covariate and modelled using linear splines.
Specific incidence rate ratios (IRR) for HIV-1 seroconversion were calculated for participants who were free
of syphilis or gonorrhoea (any sites) at the beginning
of the study and who acquired either syphilis or gonorrhoea during the study period. The date of diagnosis
was used to estimate the time at risk for each participant. The follow-up of a given individual who became
infected with syphilis was split into an exposed and
an unexposed period. In the same way, the follow-up
for gonorrhoea was split into an exposed and an unexposed period. Potentially predictive variables for HIV
seroconversion identified in univariate analyses were
included in a multivariate Cox proportional hazards
model and adjusted IRR were calculated. All statistical analyses were conducted using STATA statistical
package 11 (Stata Corporation 2009. Stata Statistical
Software Release #11. College Station, TX: StataCorp
LP).

Results

From April 1984 to December 2010, 4,352 MSM attended
the HIV screening programme of the STI clinic of the
San Gallicano Dermatological Institute in Rome, Italy.
Among them, 1,862 HIV-seronegative MSM were tested
more than once and qualified for inclusion in the longitudinal study. The total time at risk for the participant
population was 8,638.4 years. The median number of
www.eurosurveillance.org
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HIV tests received over time by the study participants
was 3.0 (interquartile range (IQR): 2–6) and the median
follow-up time was 2.76 years (IQR: 0.92–5.50). No
change in the median number of tests per individual
was observed during the study period. A total of 347
HIV-1 incident infections were observed, with an overall seroincidence rate (IR) of 4.0 (95% confidence interval (CI): 3.6–4.5) per 100 p/y.

HIV-1 incidence trend analysis

The annual incidence rates showed relevant changes
during the 25-year study period. At the beginning,
HIV incidence increased from 5.2 per 100 p/y (95% CI:
2.3–11.5) in 1986 to 9.2 per 100 p/y (95% CI: 6.4–13.0)
in 1992. After 1992, the incidence decreased progressively to 1.3 per 100 p/y in 2001. After 2001, the incidence showed a progressive increase and reached a
peak in 2009 at 11.7 per 100 p/y (95% CI: 7.4–18.6). The
decennial fitted HIV-1 incidence curve, obtained after
smoothing correction, made it possible to define a
trend with an initial mild increase until 1992, followed
by a decrease until 2001 and a noticeable increase in
incidence until 2009 (Figure 1).
The Poisson regression analysis adjusted according to
age at HIV seroconversion showed a slight increase in
the HIV-1 incidence rate from 1985 to 1992 (the IRR was
1.07 per calendar year; 95% CI: 1.00–1.16; p = 0.05) and
a significant decrease from 1993 to 2000 (IRR = 0.72;
95% CI: 0.65–0.81; p < 0.001). From 2001 onwards, the
HIV-1 incidence rate increased significantly until 2009
(IRR = 1.56; 95% CI: 1.40–1.75; p < 0.001) (Table 1). No
significant difference in the median time at risk per
individual was calculated in the three different calendar periods of analysis (1985–1992: 2.81 years (2.50–
3.16); 1993–2000: 3.08 years (2.87–3.29); 2001–2009:
2.90 years (2.71–3.09)).
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Table 2
Characteristics of men who have sex with men repeatedly tested for HIV-1 antibodies, by HIV status at the end of the study
period, Rome, Italy, 1985 -2009 (n=1,862)

Age at diagnosis in yearsa,b: median (range)

Non
HIV-seroconverters
(n = 1,515)

HIV
seroconverters
(n = 347)

36 (29–44)

34 (29–40)

IRR

(95% CI)

p value

0.94

0.93–0.95

< 0.001

Age at diagnosisa, tertiles: n (%)
> 41 years

505 (33)

81 (23)

1

-

-

33–41 years

502 (33)

140 (40)

2.33

1.58–3.44

< 0.001

508 (33)

126 (36)

4.99

3.46–7.19

< 0.001

16–32 years
Educational level : n (%)
c

Low

253 (20)

83 (30)

1

-

-

Medium

652 (52)

147 (53)

0.89

0.66–1.20

0.454

High

360 (28)

45 (16)

0.46

0.31–0.68

<0.001

1,196 (79)

299 (86)

1

-

-

319 (21)

48 (14)

0.49

0.34–0.70

< 0.001

18 (16–25)

17 (16–22)

0.96

0.94–0.97

< 0.001

No

1,457 (96)

323 (93)

1

-

-

Yes

58 (4)

24 (7)

0.96

0.60–1.52

0.873

No

1,499 (99)

340 (98)

1

-

-

Yes

16 (1)

7 (2)

1.22

0.52–2.86

0.660

No

1,469 (97)

327 (94)

1

-

-

Yes

46 (3)

20 (6)

0.93

0.57–1.53

0.786

No

1,048 (69)

241 (69)

1

-

-

Yes

467 (31)

106 (31)

1.69

1.31–2.19

< 0.001

No

1,270 (84)

290 (84)

1

-

-

Yes

245 (16)

57 (16)

1.79

1.29–2.47

< 0.001

Nationality: n (%)
Italian
Non-Italian
Age at first intercourse in yearsb: median (range)
History of selected STId: n (%)

History of gonorrhoea (any sites): n (%)

History of syphilis: n (%)

Occurrence of syphilise: n (%)

Occurrence of gonorrhoeae: n (%)

CI: confidence interval; IRR: incidence rate ratio; STI: sexually transmitted infections.
Subtotals differ depending on how the number of individuals for whom the information was known.
a
b
c
d

e

For non-seroconverted individuals, the age at last HIV-negative test is shown.
Age at diagnosis/first intercourse was used as continuous variable.
Information missing for 72 HIV-infected and 250 HIV-uninfected individuals.
At enrolment. The STIs investigated includes: syphilis, gonorrhoea (any sites), genital herpes, genital warts, non-gonococcal genital
infections and chlamydia.
During follow-up period.

Using the smoothing curve, the analysis adjusted
according to age at HIV seroconversion showed that
the increase in incidence from 1985 to 1992 was mainly
sustained by individuals who were younger than 25
years and by those aged 25 to 49 years (Figure 2A).
For the young MSM, a peak in incidence was reached
in 1993 (incidence rate (IR) = 11.3; 95% CI: 7.0–35.1). In
contrast, in MSM aged 25 to 49 years, the peak was
reached already in 1989 (IR = 11.6; 95% CI: 4.9–18.5).
MSM older than 49 years did not contribute to the
observed increase in incidence; the annual incidence
rate in this age group decreased constantly from 1985
4

to 2000 (Figure 2A). After 1992, HIV incidence among
MSM up to 49 years of age decreased progressively
until 2001; thereafter, incidences in all age groups
showed a dramatic increase until 2009. Surprisingly,
after 2000, for the first time since 1985, the oldest age
group also showed an increase in HIV incidence from
ca 0.5 per 100 p/y (95% CI: 0.15–3.5) in 2001 to 6.1 per
100 p/y (95% CI: 1.3–20.5) in 2009, which is consistent with the level of increase found for the other age
groups.

www.eurosurveillance.org

The trend analysis by birth cohort was consistent
with the findings observed when stratifying the data
according to age group and showed that all the three
selected birth cohorts contributed to the increase
in the HIV-1 incidence after 2001. This increase was
mostly due to MSM born after 1975 who were tested
for the first time after 1995 (Figure 2B). HIV-1 incidence
curves for the birth cohorts of MSM born before 1960
and between 1960 and 1974 were almost parallel and
consistent with the overall trend (Figure 1). In contrast,
the HIV-1 trend for the birth cohort born after 1974
showed a rapid decrease from 1995 to 2000, followed
by a rapid increase until 2009.

Table 3
Multivariate analysis of risk factors for HIV infection
among men who have sex with men with no history of
injecting drugs, Rome, Italy, 1985–2009 (n=1,540a)
IRR adjusted
> 41

More specifically, our data confirmed that the risk of
becoming HIV-infected increased inversely with the
age at the diagnosis. The incidence rate was 17 times
higher in MSM younger than 33 years and five times
www.eurosurveillance.org

1

-

-

33–41

5.09

2.92–8.87

< 0.001

16–32

17.18

9.74–30.32

< 0.001

1

-

-

Medium

0.92

0.68–1.25

0.593

High

0.54

0.35–0.82

0.004

Low

Nationality
Italian

No difference in the median number of HIV tests performed was observed between seroconverters and
non-seroconverters (3.0 vs 3.0, OR = 1.01; 95% CI:
0.98–1.03). For seroconverters, the median time of
infection was 1.72 years (IQR: 0.47–3.93) following
enrolment. No difference in median age between HIV
seroconverters and non-seroconverters (35.4 years vs
35.2 years) was observed. In addition, no statistically
significant difference in the number of sexual partners
(both lifetime and in the six months preceding the HIV
tests), in the proportion of condom use per sexual act,
and in the characteristics of partnership were observed
between HIV seroconverters and non-seroconverters
(data not shown).

Potential confounders for HIV-1 seroconversion were
included in the multivariate Cox model. Independent
risk factors for HIV-1 seroconversion in MSM living
in Rome included: young age, low educational level,
Italian nationality and occurrence of syphilis and/or
gonorrhoea during the year preceding HIV-1 seroconversion (Table 3).

p value

Educational level

Risk factor analysis

Other demographic characteristics and risky sexual
behaviour of the participants by HIV status at the end
of the study are presented in Table 2. The risk of HIV
infection increased inversely with the age at diagnosis.
Compared with MSM older than 41 years, the incidence
rate was more than doubled (IRR = 2.33) for those aged
33 to 41 years and five times higher (IRR = 4.99) for
those aged 16 to 32 years. Moreover, the risk of HIV-1
seroconversion was reduced by half in individuals with
a high educational level (IRR = 0.46) and in those who
were not Italian citizens (IRR = 0.49). No significant
difference in the risk of seroconversion was observed
between individuals with a history of STIs at enrolment
compared with those with no history of STIs. However,
a significant increase in the risk of HIV-1 infection was
found among MSM who became infected with syphilis
(IRR = 1.69; 95%CI: 1.31–2.19) or gonorrhoea (IRR = 1.79;
95% CI: 1.29–2.47) during the study period.

95% CI

Age at diagnosis in years (tertiles)

Non-Italian

1

-

-

0.45

0.28–0.71

0.001

Occurrence of gonorrhoeab (any sites)
No

1

-

-

During the year preceding SC

1.66

1.01–2.71

0.045

More than one year before SC

1.63

1.06–2.49

0.025

Occurrence of syphilis

b

No

1

-

-

During the year preceding SC

7.71

5.00–11.88

< 0.001

More than one year before SC

1.16

0.83–.62

0.376

Birth cohort
After 1974

1

-

-

1960–1974

0.33

0.22–0.50

< 0.001

Before 1960

0.14

0.07–0.25

< 0.001

CI: confidence interval; IRR: incidence rate ratio; SC: HIV-1
seroconversion.
a
b

Missing values on educational level for 322 individuals.
During follow-up period.

higher in those aged 33 to 41 years compared with the
oldest age group. Similarly, MSM born after 1974 and
those born between 1960 and 1974 showed a seven
and three times higher risk of seroconversion compared with those born before 1960.
Furthermore, the risk of becoming HIV-1-infected was
twice as high for MSM with a low educational level and
for Italian citizens than for MSM with a high educational level (IRR adjusted = 0.54) and those with other citizenship (IRRadjusted = 0.45).
The multivariate analysis confirmed a dramatic
increase in the risk of becoming infected with HIV after
acquiring syphilis. In particular, the risk increased
ca eight-fold for the first year (IRRadjusted = 7.71) and ca
13-fold (IRR adjusted = 13.5, data not listed in the Tables)
for the first six months since diagnosis of syphilis, but
decreased after the first year, matching the risk for
syphilis-free MSM (IRR adjusted = 1.16). A smaller but statistically significant increase in the risk of HIV-1 seroconversion was also observed for subjects who had
5

contracted gonorrhoea during the year before HIV-1
seroconversion (IRRadjusted = 1.66).

Discussion

Our longitudinal study on MSM living in Rome has provided valuable insights about the dynamics and the
characteristics of the HIV epidemic in this urban population over the last 25 years. Preliminary data from this
cohort about HIV-1 trends until 2003 have already been
published previously [12].
Between 1985 and 1992, the first period of virus circulation in Italy, we observed a slight increase in HIV-1
incidence year by year. This is consistent with other
studies which suggest that the HIV epidemic among
MSM in southern Europe started later than in northern
Europe and the US. In particular, our findings differ
from those of the Dutch cohort of MSM in Amsterdam,
where the incidence rates were higher in the first half
of the 1980s and decreased between 1985 and 1992
[14].
The fast and progressive decline in HIV-1 incidence
rates in our cohort between 1992 and 2001 was also
described in other Western countries and can be attributed to important behavioural changes in MSM populations who adopted stable safe sexual practices in the
1990s, a fact reported in several large studies [2,15-17].
Finally, we observed a dramatic increase in HIV-1 incidence after 2001 and until 2009, consistent with our
previous findings collected in the same population
until 2003 [12].
This increase in incidence observed in MSM in Italy is
in accordance with observations from other European
studies despite different methodological approaches
[9,18]. The trend was larger and accelerated among
younger MSM, although it was observed for all the age
groups, including those 50 years and older, who did
not contribute to the increase in HIV-incidence at the
beginning of the study period (from 1985 to 1992).
The dramatic increase in incidence measured since
2001 coincided with the re-emergence of bacterial
STIs, such as syphilis and gonorrhoea observed among
MSM living in Rome from 2000 to 2007 [4, and data
not shown. Similar findings apply to other European
countries during the same period [19,20]. We observed
that the risk of acquiring HIV-1 infection was higher
among MSM who contracted syphilis during followup than for those remaining syphilis-free until the end
of the study. The presence of these genital ulcerative
lesions and the increased number of inflammatory
cells, which enhance the potential for HIV transmission in MSM who contracted syphilis, may explain
the higher HIV rates that we and other authors found
for these subjects [5,21]. Besides the biological synergism between syphilis and HIV, the high number of
Italian MSM who contracted HIV-1 infection within six
months of being diagnosed with syphilis may also be
due to the fact that both infections share a common
6

route of transmission and pattern of risk factors, and
that social networks of persons with syphilis or at risk
for syphilis are also at higher risk for HIV infection, a
fact also reported in a 12-month prospective study in
Chinese MSM from 2006 to 2007 [22]. Another obvious
explanation may be heightened perception of being at
risk for HIV-1 and/or other sexually transmitted infections among individuals already diagnosed with syphilis, which would lead at first to a larger number of MSM
being tested and consequently to an earlier diagnosis
of HIV, and later to a change in sexual behaviour. The
adoption of safer sexual practices as a response to
educational programmes to which MSM were enrolled
after the diagnosis of primary or secondary syphilis
may also explain why the risk of becoming infected
with HIV-1 dramatically declined within the first year
since diagnosis of syphilis.
The association between the occurrence of gonorrhoea
and the risk of HIV-1 seroconversion is consistent with
data from the Amsterdam Cohort Study, although Dutch
MSM who had contracted gonorrhoea in the six months
before seroconversion had a much higher risk than that
observed in our study [14]. The risk of HIV-1 seroconversion increased after the diagnosis of gonorrhoea
and remained stable for MSM who had contracted gonorrhoea in the year before seroconversion, suggesting
that gonorrhoea may be considered as a proxy for risky
sexual practices but, in contrast to syphilis, did not
increase the biological susceptibility of seronegative
individuals for HIV.
Other relevant predictors of HIV-1 seroconversion in
our cohort were young age, low educational level and
Italian nationality. After 2000, association of young
age with a higher risk of HIV-1 infection was reported
in several incidence studies in Europe [14,23] and in
the US [24], perhaps due to a lower ratio of condom
use per sexual act in the young population [14,25], the
way young individuals select partners (i.e. Internetbased recruitment of partners) [26,27] or their specific psychosocial attitudes (i.e. involvement in the
homosexual community, importance of gay identity,
self-homophobia) [28]. To the same extent, a low educational level was found to increase the risk of HIV-1
seroconversion in other European studies [14].
Our study may have suffered from some limitations
and biases. Firstly, the repeatedly tested MSM in our
longitudinal cohort study may not be representative
of the whole MSM population living in Rome. In fact,
our data probably describe the circulation of HIV-1 in a
subpopulation of MSM with an increased risk of sexually transmitted infections. Nor can we exclude that
attending an HIV-1 monitoring programme which offers
counselling activities aimed at the reduction of sexual
risk behaviour may reduce the risk of HIV-1 infection so
that our population may have been at a lower risk than
the general MSM population in Rome. Secondly, the
individual data collection form, defined more than two
decades ago, may have failed to evidence the role of
www.eurosurveillance.org

certain risk factors for HIV-1 infection, especially those
relevant among the homosexual communities in recent
years (i.e. non-injection recreational drugs use, choosing sexual partners using the Internet or serosorting
practice).
Despite these limitations, our findings suggest that,
in accordance with the re-emergence of syphilis and
gonorrhoea observed in Rome after 2000, particularly
among young Italian MSM with a low educational level,
HIV-1 infection continues to be contracted disproportionately more frequently by the homosexual community in Rome. These findings highlight the need for
improved monitoring systems for HIV-1 risk in urban
communities of MSM and more effective interventions
targeted at limiting the circulation of other STIs in this
population and to prevent waning of the benefits of
ART on the HIV-1 transmission rate at community level.
We have started in mid-2011 a programme with multiple approaches based on opt-out strategies for HIV
testing, outreach testing by a rapid saliva-based assay
and the reduction of barriers to accessibility for MSM
to our STI clinic (also supported by local non-governmental organisations for homosexuals) to decrease
the fraction of MSM unaware of their HIV infection, to
increase the number of individuals tested for the first
time, and to reduce the span between last negative and
first positive HIV-1 antibody tests among those tested
more than once. In addition, continuing behavioural
interventions are needed to improve basic information
and attitudes to promote persistent condom use in the
homosexual community in Rome, particularly among
the young and those with low educational level as well
as among HIV-1 infected MSM.

analyses, MGD, FS and FC contributed to data input and management. All authors have read and approved the final version of the manuscript.
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