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Background. Sexually transmitted infections (STIs) are common among people with human immunodeficiency virus (PWH),
but there are limited data about risk factors and incidence of STIs in large, representative cohort studies.

Methods. We assessed incidence and risk factors of STIs reported by treating physicians within the Swiss HIV Cohort Study
(SHCS). Sexually transmitted infections and demographic, clinical, and behavioral characteristics were prospectively collected at
6-month follow-up visits between October 2017 and November 2019. We used multilevel Poisson regression to assess incidence
rate ratios of different STIs.

Results. Among 10 140 study participants, a total of 1634 ST1Is in 1029 SHCS participants were reported over 17 766 person-
years of follow up (PYFUP). The overall incidence of any reported STI was 91.9 per 1000 PYFU (95% confidence interval [CI],
85.8 -98.5). Among the 1634 STI episodes, there were 573 (35.1%) incident cases of syphilis, 497 gonorrhea (30.4%), and 418
chlamydia (25.6%). Men who have sex with men (MSM) younger than 50 years represented 21% of the study population, but
accounted for 61% of reported STIs. Male sex (adjusted incidence rate ratio [aIRR], 2.03; 95% CI, 1.36-3.02), MSM (alRR, 3.62;
95% CI, 2.88-4.55), age group 18-34 years (aIRR, 1.78; 95% CI, 1.51-2.10), history of sexual relationships with occasional
partners (aIRR, 6.87; 95% CI, 5.40-8.73), and reporting injecting drug use (aIRR, 2.48; 95% CI, 1.91-3.23) were associated with
a higher risk of incident STTs.

Conclusions.
Screening programs and recommendations for STI testing need to be adapted according to risk factors and demographic characteristics.
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Sexually transmitted infections were frequent among PWH and varied considerably between age and risk groups.

Sexually transmitted infections (STIs) are frequent among peo-  transmission rates in at-risk populations contribute to the rise

ple with human immunodeficiency virus (PWH) [1-4]. Several in diagnosed STIs [7]. Among PWH, increases in condomless

reports described increasing trends in STIs incidence among sex and a greater number of sexual partners, as well as increased

PWH [3, 5]. For example, in the Swiss HIV Cohort Study
(SHCS), syphilis incidence increased from 30.1 to 59.2 per
1000 patient-years between 2006 and 2017 [5, 6].

Improved screening methods, intensified testing campaigns,
accessibility to point-of-care testing, but also increased
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testing frequencies are associated with higher rates of STIs diag-
noses [5, 6, 8-10]. There is an interplay between human immuno-
deficiency virus (HIV) and STIs: HIV-associated ulcerative lesions
can increase the acquisition of STIs and on the other hand STIs
promote local inflammation in the genital tract facilitating HIV
shedding and increasing HIV-risk transmission [11].

The ability to obtain reliable incidence estimates of STIs is chal-
lenging: the majority of infections are asymptomatic, coinfections
are frequent, and testing options are limited due to high costs and
laboratory burden in many settings [12, 13]. Until recently, most
studies investigating STIs epidemiology among PWH were limit-
ed to certain HIV transmission risk groups such as men who have
sex with men (MSM), and there have been limited data about
prevalence and long-term incidence of STIs in large, representa-
tive cohort studies. The aim of this nationwide representative co-
hort study was to assess the prevalence, incidence, and the related
risk factors of the most common STIs among PWH.
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METHODS

Study Design and Study Population

The Swiss HIV cohort study ([SHCS] www.shcs.ch) is a nation-
wide longitudinal observational study of PWH in Switzerland.
Participants are seen every 3 to 6 months, and data are collected
during the follow-up visits and entered into a secure electronic
database. Five Swiss University Hospitals, 2 Cantonal Hospitals,
15 affiliated hospitals, and 36 private physicians gather the data
for the SHCS (listed in http:/www.shcs.ch/180-health-care-
providers). For this analysis, we included all patients under ob-
servation in the SHCS during the study period from April 2017
to November 2019. We did not consider the severe acute respi-
ratory syndrome coronavirus 2 period, given its impact on test-
ing frequencies, treatment uptake, and sexual behavior, which
could have altered STI prevalence and incidence estimates.

Patient Consent Statement

The SHCS was approved by the local ethical committees of the
participating centers, and written informed consent was ob-
tained from all participants.

Outcomes and Definitions

We collected information about STT occurrence in the SHCS at
6-month intervals from October 2017 to November 2019. We an-
alyzed information on all reported STIs including the 6 months
before the first cohort visit from October 2017 onwards. Follow
up ended at the last recorded cohort visit. At each cohort visit,
the treating physician or the study nurse recorded all STIs diag-
noses or treatment episodes since the last cohort visit. An STI dur-
ing the study period was reported if a least one of the following had
occurred since the last cohort visit: (1) a positive STT test result
with or without symptoms or (2) a presumptive STI diagnosis
(syndromic approach with no or negative diagnostic tests). All
STIs diagnosed within or outside the cohort center were consid-
ered. Syphilis is screened for routinely at annual intervals among
MSM and every 2 years for other transmission risk groups using
serological testing. Screening for other STIs is not implemented
routinely. Gonorrhea and chlamydia infections were diagnosed
according to local clinical standard of care, in most cases by a pos-
itive urethral, anal, or pharyngeal polymerase chain reaction
(PCR) test, or by direct urine PCR. In asymptomatic persons, sam-
ples from various anatomical sites were pooled.

Information on date of diagnosis, type of infection (gonor-
rhea, chlamydia, syphilis, others), symptoms, and infection
site was collected. All reported episodes were considered inde-
pendently whether diagnosed at the SHCS centers or in other
testing sites. We collected data on infection with Neisseria gon-
orrhoeae, Chlamydia trachomatis, Treponema pallidum, and
others. Other infections were recorded as free text in the data-
base (eg, Mycoplasma genitalium, herpes viruses type 1-2).
Reporting of concurrent diagnosis of different STIs on the

same date were considered as separate infections. Having an un-
suppressed viral load was defined as having 2 consecutive mea-
surements of >50 copies/mL. Information on depression and
alcohol use was collected at each follow-up visit. Alcohol Use
Disorders Identification Test-Concise (AUDIT-C) was used to
assess alcohol use and depression was defined by the treating
physicians according to local standard-of-care definitions.

The primary outcome was the incidence of each specific STI
during the study period. Secondary outcomes were risk factors
for STIs, type of infections, and their distribution across
HIV-transmission risk groups.

Statistical Analyses

We used descriptive statistics to describe demographic and
clinical characteristics at baseline. We measured the frequen-
cies of the different STIs at the end of follow up and calculated
period prevalence of STIs over the whole observation period.
We compared demographic and clinical characteristics be-
tween patients with a prevalent STI and participants with no
STI during the study period. We calculated crude STI incidence
rates as events per 1000 patient-years of follow up. We used
multilevel Poisson regression to assess incidence rate ratios
(IRR) of different STIs, and we calculated uni- and multivari-
able incidence ratios for different participants’ characteristics.
Risk factors analysis was restricted to participants who reported
to be sexually active during the study period. All statistical anal-
yses were performed using STATA, version 16.

RESULTS

Participant Characteristics

Of 10 140 SHCS participants with at least 1 follow-up visit after
October 2017, 7667 (76%) reported to be sexually active during
the follow-up period. The median age of all study participants
was 51.0 years (interquartile range [IQR], 42.0-57.0), and 76.9%
were of white ethnicity. The majority of participants were male
(72.8%) and 46.7% were MSM. The percentage of people having
condomless sex with an occasional partner was higher in the
MSM group compared to the non-MSM group (41.1% vs 6.9%).
The overall median CD4 cell count at first visit during study peri-
od was 670 cells/pL (IQR, 504.0-862.2) (Table 1).

Proportion of Individuals With at Least One Episode of Sexually
Transmitted Infections

Overall, at least 1 STI episode was reported among 1029 (10.1%)
participants. The most common STI was syphilis with 507 (5.0%)
of participants ever experiencing at least 1 episode during the
follow-up period, followed by gonorrhea (n=392, 3.9%) and
chlamydia (n =361, 3.6%) (Supplementary Table 2). The major-
ity of patients with at least 1 STI episode were male, MSM, and of
white ethnicity. Patients with at least 1 STI during follow up were
younger compared to those without, and they had a shorter me-
dian time on antiretroviral therapy.
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Table 1. Characteristics of Study Participants

HIV Transmission Risk Group ~ HIV Transmission Risk Group Total
Characteristics MSM (n=4733) Non-MSM (n =5407) N=10140
Age (years), median (IQR) 51.0 (41.0-57.0) 51.0 (43.0-57.0) 51.0 (42.0-57.0)
Age Group
18-34 514 (10.9%) 444 (8.2%) 958 (9.4%)
35-49 1642 (34.7%) 1924 (35.6%) 3566 (35.2%)
50-64 2056 (43.4%) 2534 (46.9%) 4590 (45.3%)
> 64 521 (11.0%) 505 (9.3%) 1026 (10.1%)
Gender
Male 4733 (100%) 2647 (49.0%) 7380 (72.8%)
Female 0 (0%) 2760 (51.0%) 2760 (27.2%)
Number of participants with at least 1 episode of STI 909 (19.2%) 120 (2.2%) 1029 (10.1%)
Median follow-up time (years), median (IQR) 1.9 (1.5-2.0) 9 (1.56-2.0) 1.9 (1.5-2.0)
Time on antiretroviral therapy (years), median (IQR) 11.1 (6.6-19.9) 14.8 (8.9-21.7) 12.9 (7.6-21.0)
Ever had an unsuppressed HIV VL during study period® 642 (13.6%) 859 (15.9%) 1501 (14.8%)
CD4 cell count at first visit during study period (cells/uL), median (IQR) 684.9 (533.1-865.2) 650.5 (474.0-860.0) 670.0 (504.0-862.2)
HIV Risk Group
Heterosexual contact 0(0.0%) 3829 (70.8%) 3829 (37.8%)
MSM 4733 (100.0%) 0(0.0%) 4733 (46.7%)
People who report injecting drugs use 0(0.0%) 702 (13.0%) 702 (6.9%)
Other/unknown 0 (0.0%) 876 (16.2%) 876 (8.6%)
Ethnicity, n (%)
White, n (%) 4228 (89.3%) 3572 (66.0%) 7800 (76.9%)
Black, n (%) 76 (1.6%) 1404 (26.0%) 1480 (14.6%)
Hispanic-American, n (%) 246 (5.2%) 150 (2.8%) 396 (3.9%)
Asian, n (%) 170 (3.6%) 258 (4.8%) 428 (4.2%)
Other/unknown n (%) 13(0.3%) 3(0.4%) 36 (0.4%)
History of HCV Infection®
Yes 352 (7.4%) 1279 (23.7%) 1631 (16.1%)
No 4304 (90.9%) 4018 (74.3%) 8322 (82.1%)
Missing 77 (1.7%) 110 (2.0%) 187 (1.8%)
History of HBV Infection®
Yes 216 (4.6%) 263 (4.9%) 479 (4.7%)
No 4142 (87.5%) 4861 (89.9%) 9003 (88.8%)
Missing 375 (7.9%) 283 (5.2%) 658 (6.5%)
People having condomless sex with stable partner 2133 (45.1%) 2417 (44.7 %) 4550 (44.9%)
Ever reported sexual relationship with occasional partner(s) 2964 (62.6 %) 931 (17.2%) 3895 (38.4%)
People having condomless sex with occasional partner(s) 1946 (41.1%) 372 (6.9%) 2318 (22.9%)
People who reported drug use during study period
None 3653 (77.2%) 4945 (91.5%) 8598 (84.8%)
Noninjecting 119 (2.5%) 157 (2.9%) 276 (2.7%)
Injecting 961 (20.3%) 305 (5.6%) 1266 (12.5%)
Alcohol Consumption
Never/monthly or less 1366 (28.9%) 2566 (47.5%) 3932 (38.8%)
2-3 times per month/week 2492 (52.6%) 2074 (38.4%) 4566 (45.0%)
> 3 days per week 875 (18.5%) 767 (14.1%) 1642 (16.2%)
History of depression 1212 (25.6%) 1399 (25.9%) 2611 (25.7%)

Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IQR, interquartile range; MSM, men who have sex with men; STI, sexually transmitted

infection; VL, viral load.

aTwo consecutive measurements > 50 copies/mL.
PEver HCV-Ab positive.

°Ever HbsAg positive.

Overall, 354 of 1029 (34.4%) participants had more than 1
STI episode. Among patients with STTs, 20.8% had 2 episodes
(n=214), 7.4% had 3 episodes (n=76), 3.7% had 4 episodes
(n=138), and 2.5% had 5 episodes or more (n=26). Figure 1
shows the number of infections grouped by age group and

transmission group: although MSM account for less than half
(46.7%) of the study population, they experienced the majority
(88.3%) of STIs during the follow-up period. Participants aged
18-34 had more episodes of STIs compared to the older age
groups. Sixty-one percent of all persons experiencing at least
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1 STT were MSM younger than 50 years. Thirty-eight percent of
MSM with an STT had several episodes compared to only 18%
among the other HIV-transmission risk groups.

Incident Sexually Transmitted Infections

Among 10 140 study participants, a total of 1634 STIs in 1029
participants were reported over 17 766 person-years of follow
up (PYFUP). The overall incidence of any reported STI was
91.9 per 1000 PYFU (95% confidence interval [CI], 85.8-98.5).
Among the 1634 STI episodes, there were 573 (35.1%) incident
cases of syphilis, 497 gonorrhea (30.4%), and 418 chlamydia
(25.6%) (Table 2). Reinfections with the same STI accounted
for 120 episodes. The highest incidence rate was for syphilis
32.2 per 1000 PYFU (95% CI, 29.5-35.2) (Table 3). The following
groups had the highest incidence rates: age group 18-34 years
(260.8 cases per 1000 PYFU; 95% CI, 227.3-299.2), MSM
(178.4 cases per 1000 PYFU; 95% CI, 166.3-191.5), MSM who
ever reported a sexual relationship with occasional partner(s)
(267.8 cases per 1000 PYFU; 95% CI, 250.0-286.8), and report-
ing of injecting drug use (304.6 cases per 1000 PYFU; 95% CI,
241.9-383.6) (Table 3, Supplementary Figure 1).

Overall, only half of STI episodes (824, 50.5%) were sympto-
matic. Although 54.3% of all reported gonorrhea cases were symp-
tomatic, the proportion of symptomatic cases was slightly lower
for syphilis (46.2%) and chlamydia (45.1%). In more than half of
all STT cases, the site of infection was known (54.3%). If site of in-
fection was known and specified, genital infections (21.4%) were
the most common, followed by anal (12.5%), oral (2.4%), and

disseminated infections (1.6%) (Table 2). In 14.4% of all cases,
the site was known but not specified.

Incidence Rates Ratios and Risk Factors for Sexually Transmitted
Infections

A total of 7674 patients reporting to be sexually active during the
follow-up period with a total of 1601 episodes of STIs included in
the risk factor analysis. In multivariable Poisson regression, being
male (adjusted IRR [aIRR], 2.03; 95% CI, 1.36-3.02), MSM (aIRR,
3.62; 95% CI, 2.88-4.55), age group 18-34 years (aIRR, 1.78; 95%
CI, 1.51-2.10), ever reported sexual relationship with occasional
partner(s) (aIRR, 6.87; 95% CI, 5.40-8.73), and reporting injecting
drug use (aIRR, 2.48; 95% CI, 1.91-3.23) were associated with a
higher risk of incident STIs. Factors associated with a lower inci-
dence of STIs were age 50-64 years (aIRR, 0.59; 95% CI, .51-.68)
and age older than 64 years (aIRR, 0.30; 95% CI, .20-.44) (Figure 2,
Supplementary Table 1). Risk factors were similar for the different
STIs (Figure 2).

DISCUSSION

In this nationwide representative cohort study among PWH,
we found a high STIs incidence rate of 91.9 per 1000 PYFU.
Almost half (41.1%) of incident cases were asymptomatic.
Incidence of any STI was highest among younger participants,
MSM, people who ever reported sexual relationship with occa-
sional partner(s), and people who reported drug use (injecting
and noninjecting). The MSM younger than 50 years represent-
ed 21% of the study population, but they accounted for 61% of
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P Value®
<.001111
<.001

%
8.9
66.0
25.2
8.8
19.9
36.6
1.4
3.4
4.8
2.7
32.2

Others?®
No.
146

96
&7/
13
29
52
47

25.6
45.1
443
9.6
25.6
19.9
3.1
0.5
0.5
49.7

Chlamydia
No.
418
193
185
40
107
83
13
208

35.1
46.2
46.8
7.0
1.6
8.7
2.6
0.2
2.8
39.6
44.5

Syphilis
No.
573
265
268

40
50
15
16
227
255

30.4
54.3
36.6
9.1
12.1
33.0
3.8
2.8
0.2
0.6
47.5

Gonorrhea
No.
497
270
182

45
60
164
19
14
236

O/O
00
50.5
411
8.4
125
21.4
24
2.0
1.6
14.4
45.7

1

Total
No.
163444
824
672
138
205
349
39
33
26
236
746

Yes
No
Unknown
Site of Infection
Anal infection
Genital infection
Oral infection
Two sites (anal, genital or oral)
Disseminated infection
Site known, but not specified
Site unknown

Abbreviations: ART,antiretroviral therapy; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IQR, interquartile range; MSM, men who have sex with men; STI, sexually transmitted infection; VL, viral load.

P value from Pearson ¥? test for binary and categorical variables or Wilcoxon rank-sum test for continuous variables, comparing the distribution of the demographic and clinical characteristics between the different STls.

®Herpes simplex virus-1/2, Mycoplasma genitalis.
°2 consecutive measurements >50 copies/mL.
9Ever HCV-antibody positive.

®Ever hepatitis B surface antigen positive.

Table 2. Continued

Characteristics
Symptoms

participants with at least 1 episode of any STI. Sexually active
PWH with occasional sex partner(s) had a more than 6-fold in-
creased STIs incidence in multivariable analysis.

In Switzerland, the annual STI incidence in the general pop-
ulation is estimated to be 0.06/1000 person-years for syphilis,
0.4/1000 person-years for gonorrhea, and 1.3/1000 person-
years for chlamydia [7]. In our study among PWH, we found in-
cidences that were 530-, 70-, and 18-fold higher for syphilis,
gonorrhea, and chlamydia, respectively. The STI with the high-
est incidence in this study was syphilis, whereas chlamydia inci-
dence is highest in the general population. Of note, in the SHCS,
syphilis is screened for routinely every 1-2 years irrespective of
symptoms, which might contribute to the high syphilis inci-
dence in this study compared with other STIs. In a recent survey
among asymptomatic MSM with at least 3 sexual partners at-
tending voluntary counseling and testing (VCT) sites in
Switzerland, the incidence for syphilis was 42/1000 PYFU, the
incidence for gonorrhoea was 147/1000 PYFU, and the inci-
dence for was chlamydia 90/1000 PYFU [13]. Of note, in this
VCT sites study, only 3.6% of the participants had a diagnosed
HIV infection at the time of enrollment. Incidence rates were
highest among MSM with occasional partners. Of note, MSM
without occasional partners had a lower STI incidence com-
pared to non-MSM with occasional partners.

It is interesting to note that, in our study, only half (50.5%) of the
STI episodes were symptomatic. This underscores the need to im-
plement STT testing that is not limited to symptomatic infections.
In other screening studies, 25% to 95% of STIs are asymptomatic,
especially in extra genital regions [14-17]. The site of infections
was not known in 45.7% of all STTs. This might be explained by
the screening approach with pooled swabs from genital and extra
genital regions and the high proportion of asymptomatic cases.

Most of the pre-exposure prophylaxis (PrEP) studies pub-
lished in recent years showed 3 to 5 times higher incidence
and prevalence of the commons STIs compared to our study
[18-21]. For example, in the ANRS IPERGAY study, the inci-
dence of a first bacterial STT was 750/1000 PYFU, compared to
178/1000 PYFU among MSM in our study, reflecting differenc-
es in demographic characteristics and risk behavior between
PWH and PrEP users [22]. A similar cohort study in PWH in
the United States reported a lower incidence (38 per 1000
PYFU) in comparison to the SHCS [23]. The lower proportion
of MSM in this population (39% compared to 46% in our study)
might partly explain this difference.

After comparing the risk factors for the different STIs among
sexually active study participants, we did not find any distinct
patterns. This is in line with previous studies, which also re-
ported risk factors to be similar for each specific STI [23]. In
our study, people who ever had a depression had a lower risk
to experience any STIs. This is in contrast with other studies
that found a positive correlation, possibly due to increased re-
ported use of alcohol and drugs [24, 25]. The risk factors
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Table 3. Incidence Rates of Different STls per 1000 PYFU (95% Confidence Interval) (N =10 140)
Subgroup Any STI Gonorrhea Syphilis Chlamydia Others?
Overall incidence rate per 1000 PYFU 91.9 (85.8-98.5) 27.9 (25.1-31.1) 32.2 (29.5-35.2) 23.5(21.1-26.2) 8.2 (6.8-9.8)
Age Groups
18-34 260.8 (227.3-299.2)  100.0 (83.0-120.6)  69.4 (57.0-84.5) 68.1 (55.4-83.9) 23.1(16.2-32.9)
35-49 121.3 (109.5-134.2) 37.2 (31.8-43.6) 42.5 (37.3-48.5) 32.1(27.4-37.6) 9.3 (7.0-12.3)
50-64 52.7 (46.5-59.7) 12.8(10.3-15.8) 12.8 (10.3-15.8) 21.1 (18.0-24.8) 5.9 (4.3-7.9)
>64 18.6 (12.6-27.4) 0.55 (0.08-3.8) 7 (1.1-6.5) 13.7 (9.1-20.5) 5.9 (4.3-7.9)
Sex
Male 123.1 (114.8-132.0) 38.0 (34.1-42.3) 43.6 (39.9-47.7) 31.2 (28.0-34.9) 10.2 (8.4-12.3)
Female 8.8 (6.4-12.2) 1.2 (0.5-2.7) 1.8(0.9-3.8) 2.8(1.7-4.8) 2.8(1.7-4.8)
HIV Transmission Group
MSM 178.4 (166.3-191.5) 56.5 (50.8-63.) 62.6 (57.2-68.5) 45.2 (40.4-50.6) 13.9 (11.4-16.99
Non-MSMP 14.5 (12.0-17.4) 2.3(1.5-3.6) 0(3.7-6.7) 0(2.9-5.6) 3.1(2.1-4.5)
People sexually active during study period 117.5(109.6-125.9) 36.1 (32.4-40.2) 41.2 (37.7-45.0) 30.3 (27.2-33.8) 9.9 (8.2-11.9)
Ever reported sexual relationship with occasional 217.2 (202.9-232.6) 68.7 (61.8-76.4) 55.5 (49.7-62.0) 75.8 (69.3-82.8) 17.2 (14.2-20.9)
partner(s) during study period
MSM with occasional partner(s) 267.8 (250.0-286.8) 85.9 (77.2-95.7) 68.2 (60.9-76.3) 93.6 (85.5-102.4)  20.2 (16.4-24.8)
Non-MSM with occasional partner(s) 49.6 (38.7-63.4) 11.8(7.4-18.8) 13.6 (8.7-21.4) 16.7 (11.4-24.6) 7.4 (4.0-13.7)
Never had occasional partner(s) during study period 11.0 (9.0-13.5) 1.7 (1.1-2.7) 9(2.0-4.1) 1 (3.0-5.6) 2.3 (1.6-3.5)
MSM 20.6 (15.5-27.6) 4.9 (3.0-8.3) 9(5.4-11.9) 9(3.0-8.3) 2.7 (1.3-5.3)
Non-MSM 7.3 (5.5-9.6) 0.4 (0.1-1.2) 6 (1.6-4.2) 1(1.3-3.4) 2.2 (1.4-3.5)
People who reported drug use during study period
None 57.9 (52.9-63.3) 15.8 (13.6-18.3) 14.9 (12.9-17.3) 21.1(18.8-23.8) 5.9 (4.7-7.3)
Noninjecting 272.9 (244.7-304.4) 92.0 (78.2-108.1)  71.5 (60.2-85.0) 89.7 (77.5-103.9)  19.5 (14.1-27.1)
Injecting 304.6 (241.9-383.6) 105.6 (74.0-150.6)  64.9 (44.1-95.7) 107.6 (82.1-141.0)  26.4 (14.3-48.6)

Abbreviations: HIV, human immunodeficiency virus; PYFU, person-years of follow up; MSM, men who have sex with men; STI, sexually transmitted infection.

“Herpes simplex virus-1/2, Mycoplasma genitalis.
°Any other HIV transmission risk group

associated with experiencing any STI are in line with previous
studies [23, 26-28]. In general, most of the risk factors identi-
fied in this study are also associated with high-risk sexual be-
havior and thus also a proxy for other factors associated with
STI transmission. Furthermore, the decrease in condom use
in the SHCS following the popularization of U=U might
have contributed to STI transmissions [8]. The high STTI inci-
dence among MSM might be partly explained through the rec-
ommendation of more frequent testing, compared to
non-MSM participants [29] because syphilis is screened rou-
tinely at annual intervals in MSM, and every 2 years in other
transmission risk groups. However, a recent study in the
SHCS described a more than 10-fold higher primary syphilis
incidence in MSM compared to other participants who were
all tested at least once during the study period (2004-2014)
[5]. Our results showed a similar difference in syphilis inci-
dence between MSM and other persons, suggesting that an
overestimation of the incidence in the MSM group is unlikely
to play a major role in our study.

Only 9% of STIs occurred with a detectable viremia at the
time of STI diagnosis compared to 14.8% among everyone un-
der active follow up. Thus, in our setting, STT incidence was not
associated with disengagement to care or nonadherence to clin-
ical care. In contrast, in a cohort of PWH in the United States,
41.8% of patients with incident STT had detectable viremia [23].

Strengths and Weaknesses of the Study

This study is among the largest investigations on STIs inci-
dence among PWH in a nationwide population including all
major HIV-transmission and age groups and diverse ethnicities
[30]. The prospective assessment of incident STIs and associat-
ed risk factors provided estimates in a representative popula-
tion. Some limitations should be noted. Overall, we assume
that our estimates for gonorrhoea and chlamydia infections es-
pecially in the extra genital regions are an underestimation of
the true incidence and prevalence because only syphilis is tested
for routinely using serological assays irrespective of symptoms.
There might be a bias towards symptom-based testing for gon-
orrhoea and chlamydia leading to an underestimation of the
true incidence. Furthermore, there might be an underestima-
tion of the overall cases if patients did not report all STIs diag-
nosed in external settings, including VCT sites, or missed to
report specific symptoms. Of note, among people attending a
VCT site, 3.8% were already known to be HIV positive [13].
However, in this context, it is important to optimize screening
strategies according to clinical and behavioral characteristics.
This should optimize diagnosis rates and treatment of STIs,
and thereby reduce morbidity and onward STI transmissions.
Optimized screening strategies should also reduce the number
of false-positive tests, and thereby prevent overtreatment and
the associated emergence of drug resistance.
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Figure 2. Incidence rate ratios among sexually active participants in the Swiss HIV Cohort Study (SHCS) (V= 7674). All sexually transmitted infections (STIs) combined:
syphilis, gonorrhea, and chlamydia. HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; VL, viral load.

CONCLUSIONS demographic and behavioral characteristics. This implies that
In conclusion, STIs were frequent among PWH and varied ~ Screening programs and recommendations need to be adapted
considerably between age and risk groups. Interventions to re-  to risk factors and to the STIs incidence among diverse popu-

duce STI transmission among PWH need to be tailored to lations. The high STIs incidence among young MSM observed

8 « OFID « Bosetti et al



in this and other studies underscores the need for regular
screening, access to STIs tests free of cost, and treatment efforts
in this population. Furthermore, almost half of all STIs were
asymptomatic, which underscores the need to implement rou-
tine screening irrespective of clinical presentation, particularly
among PWH with the highest STIs incidence.
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