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The role of fully suppressive cART in reducing the transmission 
of HIV infection to HIV-negative partner has been well 
established (1). Nevertheless, some local genital factors such 
as bacterial or viral infections, namely Sexually Transmitted 
Diseases (STDs), can increase the shedding of HIV in semen, 
leading to an increase of HIV transmission (2).   
This aspect has been well demonstrated in people not 
assuming cART, whereas little is known  whether the same 
increase risk is applicable to people on fully-suppressive cART.  
It has been recently demonstrated that effective cART does not 
completely reduce the risk of HIV transmission in sexually 
active men who have sex with other men (MSM) with 
concomitant STD (3). Thus it has been recently hipothesized 
that the persistent risky behaviours may reduce the beneficial 
effect of cART on the incidence of HIV infection (4), to study the 
incidence and determinants of STD may help to increase 
knowledgment regarding risky behaviours.  
A previous analysis whithin ICONA cohort demonstrated that 
the use of highly active antiretroviral therapy (cART) was not 
associated with a higher risk of newly acquired HBV and 
syphilis, and that suppressive cART was associated with a 
lower risk of HBsAg seroconversion (5). Nevertheless, a 
comprehensive approach considering all STI has never been 
assessed.  
 
Specific objectives were to analyze temporal trend of any 
incident STI, according with plasma HIV-RNA level in the entire 
period of cohort observation, to evaluate factors associated 
with a new diagnosis of STI in patients according with level of 
HIV-RNA and to analyze the role of ART on the onset of STI 
during time.  

All HIV-infected patients enrolled in the Icona Foundation 
Cohort Study from 1997 were included in the present 
analysis.  
STD is defined at the occurrence of any of the following 
conditions:  any-stage syphilis (primary, secondary, latent, 
tertiary, and unspecified), HPV-related diseases, urethritis 
(gonococcal, non-gonococcal), HSV-related genital ulcers, 
any genital ulcer disease not otherwise specified, vaginitis 
(trichomonas, bacteric, not specified), HBV, HCV, HAV 
(see statistical methods for details regarding inclusion of 
hepatitis).  
Data on STD are available at enrolment and they are 
updated at the occurrence of any clinical event or, in their 
absence, at least every 6 months. 
STDs incidence rate (IR) were calculated according to 
current plasma viral load level (HIV-RNA<50 c/ml, HIR-
RNA> 50 c/ml) and calendar period (1998-2002, 2003-
2007, 2008-2012).  
Predictors of STD occurrence were estimated using 
Poisson regression. Sandwich estimates were used when 
people had more than one event.  
Two different regression analyses were done: 1) Excluding 
acute hepatits in IVDU. 2) Excluding all cases of acute 
hepatitis. 
As covariates will be used demographical, epidemiological 
and clinically relevant variables recorded in the database, 
namely: age (strafied as 18-30 year old, 31-40, 41-50, 51-
60 and >60 year old), gender, risk behaviour for HIV 
transmission (heterosexual, MSM, intravenous drug users, 
other risks), educational level (primary, secondary school, 
college, and university), ethnicity; current CD4 cell count 
(<100, 101-350, 351-500, and >500 cells/uL), ART status 
(ART-naïve, on ART, on treatment interruption at STD 
diagnosis). 

Data of 9,168 pts were analysed. 2355 were women (25.7%). Over 46,736 PYFU, 996 episodes of STD were observed (crude IR 21.3/1,000 PYFU) 
Mean age at first visit 37.3 (SD 9.3) 
74% were male. 31% were MSM, 39% heterosexuals, 25% IDU, 6% other risk. 
3327 pts were enrolled in 1998-2002, 1273 in 2003-2007, 4568 in 2008-2012. 
 Median (IQR) CD4/mmc and HIV-RNA/ml at STD: 433 (251-600) and 10,900 (200-63,000). 400 (40%) episodes occurred while people were on ART 
(IR 12.8/31297 PYFU ), 534 (53%) in naive patients  (IR 44.6/11961 PYFU). 
48 pts (0.5%) presented more than 1 episode of incident STD. 

Figure 2  
Multivariable Poisson regression analysis for factors associated with incident STDs (analysis performed excluding new 
onset of hepatitis in IVDU; similar results were observed excluding all cases of hepatitis ) 

Figure 2  
Incidence of specific STDs 
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• Risk of acquiring a new STD has been increasing over the years of 
observation whitin the ICONA cohort 

• The use of ART reduce the risk of acquiring STD (as a proxy of whether a 
person is regularly seen for care)  

• Highly tailored interventions (focused on young people,  MSM, people with 
low CD4+ cell count, those with low schooling and those recently 
diagnosed with HIV ) - involving Community groups and/or specific 
experts for every field - to prevent STDs and potential further spread of 
HIV infection should be considered. 

• The biological role of virological suppression in reducing the risk of STD 
could not be derived from our results 

Table 1 Incident rates (IR) according to population characteristics. 
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Figure 1  
Distribution of incident STDs 

STD Incidence rate/1000 PYFU 95%CI 
Any stage syphilis 3.95 3.59-4.35 
HPV 1.96 1.71-2.24 
Acute viral hepatitis 
HAV 
HBV 
HCV 

1.72 
0.19 
6.54 
3.74 

1.49-1.99 
0.09-0.36 
5.83-7.32 
3.21-4.34 

HSV 0.81 0.65-0.99 
Gonococcal uretritis 0.46 0.35-0.61 
Non gonococcal uretritis 0.47 0.36-0.62 
Other genital ulcers 0.11 0.06-0.19 

Background: Aims of this analysis were to identify temporal trends in the 
incidence of sexually transmitted diseases (STDs) in a cohort of HIV+ 
people and to evaluate factors associated with the risk of a new STD 
diagnosis.  
Methods: All HIV-infected patients in the Icona Foundation Study cohort 
enrolled after 1998 were included. STD incidence rates (IR) were 
calculated and stratified by calendar periods. Predictors of STDs were 
identified by Poisson regression model with sandwich estimates for 
standard errors.  
Results: Data from 9,168 participants were analyzed (median age 37.3 
(range: 18-81), 74% male, 30% MSM). Over 46,736 PYFU, 996 episodes 
of STDs were observed (crude IR = 21.3/1,000 PYFU, 95% CI: 20.0-
22.6). By multivariable Poisson regression analysis, MSM (rate ratio (RR) 
3.03, 95%CI 2.52–3.64 vs. heterosexuals), calendar period (RR 1.67, 
95% C.I. 1.42–1.97, in 2008-2012  vs. 1998-2002), HIV-RNA>50 c/ml (RR 
1.44 , 95%CI 1.19–1.74  vs. HIV-RNA ≤50c/ml) and a current CD4+ cell 
count<100/mmc (RR 4.66, 95%CI 3.69–5.89, p<0.001 vs. CD4+ cell 
count>500)  were associated with increased risk of STDs. In contrast, 
older age (RR=0.82 per 10 years older, 95%CI 0.77–0.89) and to be 
currently on ART ( RR 0.38, 95%CI 0.33–0.45) compared to be ART-
naïve people and on treatment interruption were associated with a lower 
risk of developing STDs. 
Conclusions:  An increase in the incidence of STDs was observed in 
more recent years. Interventions to prevent STDs and potential spread of 
HIV should target young population, MSM and people currently not 
receiving ART  
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