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Abstract

Background—Sexually transmitted co-infections increase HIV infectiousness through local
inflammatory processes. The prevalence of STI among people living with HIV/AIDS has
implications for containing the spread of HIV in general and the effectiveness of HIV treatments
for prevention in particular.

Methods—A systematic review of studies examining STI co-infections in people living with
HIV/AIDS. The review focuses on STI contracted after becoming HIV infected. Electronic
database and manual searches located clinical and epidemiological studies of STI that increase
HIV infectiousness.

Results—Thirty seven studies of STI-HIV co-infection prevalence were located. Studies of
adults living with HIV/AIDS from developed and developing countries reported ST rates for 46
different samples (33 samples had clinical/laboratory confirmed STI). The overall mean point-
prevalence for confirmed STI was16.3% (SD = 16.4), and median 12.4% STI prevalence in people
living with HIV/AIDS. The most common STI studied were Syphilis with median 9.5%
prevalence, gonorrhea 9.5%, Chlamydia 5%, and Trichamoniasis 18.8% prevalence. STI
prevalence was greatest at the time of HIV diagnosis, reflecting the role of STI in HIV
transmission. Prevalence of STI among individuals receiving HIV treatment was not appreciably
different from untreated persons.

Conclusions—The prevalence of STI in people infected with HIV suggests that STI co-
infections could undermine efforts to use HIV treatments for prevention by increasing genital
secretion infectiousness.
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Introduction

Sexually transmitted infections (STI) are among the most well established risk factors for
HIV infection. STI facilitate HIV transmission by breaching protective mucosal barriers and
recruiting susceptible immune cells (e.g., CD4+ T-helper cells, macrophages) to the site of
infection. (1) Ulcerative and non-ulcerative STI also create portals of entry for HIV to
access susceptible cells. The association between ulcerative STI and HIV transmission is
well established with as many as half of newly HIV infected people demonstrating herpes
simplex virus-2 (HSV-2) infection. (2) STI can also cause genital bleeding, further
increasing the risk for exposure to HIV during sexual activity. (3—4) Trichomoniasis and
bacterial vaginosis, for example, can increase the risks for vaginal bleeding more than
twelve fold.(5)

Recent research has examined STI in people already infected with HIV. The effects of HIV
infection on immunity can increase susceptibility to other STI as individuals who are
immune compromised are less able to mount a protective response against sexually
transmitted pathogens. (6-7) For example, HIV and HSV-2 co-infections are prevalent and
both infections can facilitate acquisition of the other. In a study that illustrates the reciprocal
relationship between HIV and HSV-2, Tobian et al. (8) followed 6,396 men in Uganda for
two years and found a 1.09% HIV seroconversion rate in the cohort. However, HIV
seroconversion was closely associated with HSV-2 seroconversion; more than half (56%) of
HIV and HSV-2 infections occurred in the same time-frame. In 25% of cases, HIV infection
preceded HSV-2 infection, and in 19% of cases HSV-2 infection preceded HIV
transmission.

Sexually transmitted co-infections pose considerable health threats to people living with
HIV/AIDS. Syphilis, for example, is related to both increased concentrations of HIV RNA
in blood plasma and decreased CD4 cells. (9) Viral STI and genital ulcer diseases,
particularly HSV-2, are also linked to increased concentrations of HIV in blood plasma and
genital fluids. (10) In addition, viral STI appear to have a bidirectional pathogenic
relationship with HIV; HIV can accelerate disease progression of other viral infections and
vice versa. (11) When individuals are immune compromised, co-occurring STI are more
difficult to treat and symptomatic periods may linger. Finally, local inflammation of the
genital tract caused by viral and non-viral STI promotes HIV shedding, therefore increasing
HIV infectiousness. (12) Unfortunately, multiple sexually transmitted co-infections are
common because the pathogens share transmission routes. (13)

There is growing evidence that antiretroviral therapies (ART) can reduce HIV infectiousness
and prevent HIV transmission.(14) Studies have reported that under optimal conditions HIV
infected men and women who initiate ART are significantly less likely to infect their HIV
negative sex partners. For example, Vernazza (15) found that men treated with a suppressive
ART regimen and cleared of other STI had a 98% concordance between HIV RNA in blood
plasma and semen; men who had undetectable virus in their blood plasma almost always had
undetectable virus in their semen. A study by Donnell et al. (16) reported only one HIV
infection among 349 HIV serodiscordant couples in which the infected partner had initiated
treatment. In contrast, there were 102 HIV infections observed among the 3,032 couples
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with untreated HIV positive partners. These findings encourage the use of ART for HIV
prevention. However, all participants in studies examining HIV treatment for prevention
receive regular and routine STI screening and treatment services. Similarly, mathematical
models that forecast the near elimination of HIV epidemics with universal coverage of HIV
testing and treatment do not include population or individual level STI prevalence in their
models.(17) Given the substantial role that STI co-infection plays in genital tract HIV viral
shedding, projections reported by most models of ART for HIV prevention are likely
unrealistically optimistic. (18) Thus, the prevalence of sexually transmitted co-infections in
HIV infected populations has significant implications for expected outcomes of HIV test and
treat programs. (19)

The purpose of this paper is to systematically review the research on prevalence of HIV-STI
co-infection. We examined the point and time interval prevalence estimates of HIV-STI co-
infection in people living with HIV/AIDS to provide a more realistic context for interpreting
studies of the test and treat strategy and mathematical models that forecast the effects of
ART on HIV transmission. Our review is based on the premise that increased genital
infectiousness resulting from co-occurring ST1 will diminish the positive effects of reducing
community level blood plasma viral load. Our aim is therefore to examine the prevalence of
HIV-STI co-infections to better inform efforts to scale-up HIV treatment for prevention
programs.

Co-occurring STl and HIV infectiousness

On a population level, concentrations of HIV RNA tend to be lower in genital secretions
than blood plasma. However, the relative concentrations of HIV RNA in peripheral blood
and genital compartments are reversed when there are co-occurring STI. A review of studies
reporting the association between semen and blood plasma concentrations of HIV RNA
found an average correlation of .44, with associations ranging between no relationship (r =
0.07) and nearly perfect (98%) concordance. Studies with the highest correspondence
between blood plasma viral load and seminal plasma viral load were those which screened
and treated men for co-occurring STI. (15) The prevalence of STI and HIV co-infection is
therefore likely a significant factor in accounting for the overall low-correspondence
between HIV in the genital tract and blood plasma. (20)

HIV concentrations in semen and vaginal fluids are directly associated with number of
leukocytes migrating to the genital tract. A dose-relationship exists between leukocyte
concentrations, a marker for inflammatory processes, and HIV viral shedding. (21) Various
STI differ in their impact on HIV shedding and the same STI can have different effects on
HIV concentrations in men and women. Overall the greater the inflammatory response the
greater the impact on HIV infectiousness.(21) Gonorrhea and Chlamydia, for example, are
associated with high concentrations of leukocytes in the genital tract, and therefore greater
HIV shedding. (21) In addition, bacterial vaginosis increases HIV viral shedding by as much
as six-fold. (22) Syphilis is associated with HIV shedding in blood plasma as well as the
genital tract; blood plasma concentrations of HIV can increase as much as .22 log values
prior to Syphilis treatment. (23) Syphilis is also related to decrements in CD4 cell counts. In
addition, treating Syphilis improves both blood plasma viral loads and CD4 cells. (24) In
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contrast, human papillomavirus (HPV) does not significantly impact inflammatory
responses in the genital compartment and is not associated with HIV shedding. (25-26)
Similarly, Candida infections are not associated with increased HIV shedding. (22) Thus, the
STI with greatest impact on HIV shedding are those that produce genital ulcers and urethral/
vaginal discharge, specifically Syphilis, Chancroid, gonorrhea, Chlamydia, HSV-2,
trichomoniasis, bacterial vaginosis, urethritis, cervicitis, and cervical mucopus. Our review
of studies reporting sexually transmitted co-infections therefore focuses on these STI.

Literature Review

We conducted electronic and manual searches for studies that reported STI co-infections
among people diagnosed with HIV. Details on review search strategies are available from
the authors. We did not include HPV, Candida and other infections that have not
demonstrated increased HIV infectiousness. Studies of antibodies to STI, particularly
HSV-2 and Syphilis, do not necessarily reflect recent infection but are included because
chronic infections will have a longer lasting effect on community viral load. Our search was
restricted to studies reported since 2000 to produce STI prevalence rates relevant to
contemporary models that forecast use of HIV treatments for prevention. The literature
search was completed August 2010 and identified 1652 studies of HIV co-infections, with
most concerning AlDS-related opportunistic co-infections unassociated with HIV
infectiousness (e.g., TB, HPV, Hepatitis, etc.) The initial search for HIV co-infection studies
was followed by searches within results for key terms, specifically STI diagnoses. We also
conducted manual searches of leading relevant journals (e.g., AIDS, JAIDS, Sexually
Transmitted Infections, Sexually Transmitted Diseases, AIDS and Behavior, and AIDS
Patient Care and STDs). Figure 1 shows the derivation of the 37 studies included in the
review.

Prevalence of co-occurring STl and HIV

Table 1 shows the summary of 37 studies that report prevalence of STI in people living with
HIV/AIDS. Studies that reported separate prevalence rates by gender were examined
separately when possible; 21 samples of men, 12 samples of women, and 11 mixed genders.
Studies were conducted in Africa (N=3), Asia (N = 4), Australia (N = 1), Europe (N =7),
North America (N = 19), South America (N = 2), and the Caribbean (N = 1). A total of
708,296 people living with HIV/AIDS were included in the studies, with one study,
Manning et al.(27), accounting for 90% of cases (N = 632,264) as it reported time interval
prevalence data from STI records of all cases in New York City.

Overall, the studies demonstrated a mean point prevalence STI co-infection of 16.3% (SD =
16.4, median = 12.4%). Figure 2 shows the point prevalence of individually diagnosed STI
segmented by geographical region. The most common STI studied were Syphilis with
median 9.5% prevalence, gonorrhea 9.5%, Chlamydia 5%, and Trichamoniasis 18.8%. The
figure shows that the highest point prevalence rates were for syphilis, genital ulcers - which
included Herpes Simplex virus, and bacterial vaginosis. For studies reporting point
prevalence, the mean STI in Africa was 11.3 (SD = 4.6), Asia 17.4 (SD = 15.3), Europe 14.7
(SD =10.6), and North America 16.1 (SD = 18.4). STI prevalence was similar for men
(13.6%, SD = 10.3), women (15.8%, SD=9.9), t(23) = 0.5, n.s., and somewhat higher in
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mixed gender samples (24.0%, SD=30.6). Reports of time interval STI had a mean
prevalence of 16.9 (SD = 13.88, median = 14.0).

Sexually transmitted co-infections over the course of HIV disease

The greatest prevalence of HIV/STI co-infections occur among individuals newly diagnosed
with HIV. (28) Studies of people who tested HIV positive at the time of STI testing found an
average STI prevalence of 19.6%. These studies reflect the importance of STI as reliable
risk factors for HIV transmission. (29-30) New STI are also often contracted relatively soon
after HIV transmission. Erbelding et al. (31) reported that men contracted a new STI within
415 days and women within 176 days of their HIV diagnosis. However, studies show that
STI co-infections occur throughout the years of HIV infection, not just at the time of, or
soon after, HIV seroconversion. The average STI prevalence among HIV clinic patients,
most of which have been living with HIV for some time, was 14%.

People receiving HIV treatment also demonstrated significant prevalence of STI co-
infections. A total of 14 samples reported ART exposure, with a mean proportion of samples
taking ART 67.4% (SD = 19.9, median 71%). The overall STI point prevalence in the
studies that reported participants receiving ART was 16.2% (SD = 23.7) compared to 16.5%
(SD = 13.3) among the studies that did not report ART use, a non-significant difference,
t(31) = 0.9, n.s. Among the samples that reported ART use, there was no association
between percent of the sample using ART and prevalence of STI co-infections, r =.013, n.s.
Studies also showed relatively stable rates of gonorrhea infections among people infected
with HIV in the US during the late 1990s when ART was being prescribed early in the
course of HIV infection, with diagnoses ranging from 7.6 cases per 1000 person years to
14.3 per 1000 person years.(30)

Methodological limitations of studies of STI among people living with HIV/

AIDS

The literature on STI and HIV co-infection over-represents countries in North America and
Europe, regions with relatively low HIV prevalence. The few studies conducted in Africa
and Asia therefore limits the usefulness of the literature in informing models that estimate
the impact of test and treat programs in developing countries. Several studies reported
aggregate STI that were not the focus of the current review. Rather, we focused our review
on studies of STI that are known to increase HIV infectiousness. The literature is also
limited by mixed gender samples that do not report gender separate estimates. In addition,
STI rates that rely on self-reported symptoms over time intervals are non-specific and were
not included. Also of concern are asymptomatic STI that can lead to underestimates of HIV-
STI co-infections; one third of Syphilis infections in people living with HIV/AIDS are
asymptomatic. (32) Asymptomatic STI are especially concerning because these infections
worsen and increase HIV infectiousness when untreated, and do not alert the person to
reduce risk practices.

Estimates of time interval STI were difficult to interpret because studies used a range of
periods. It is also unknown if point prevalence estimates stemming from different data
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sources, such as chart abstraction, clinical diagnosis, and laboratory confirmation yield
varying prevalence estimates. The literature is also limited by incomplete reporting of HIV
disease stage and exposure to ART. The literature is therefore hampered by non-
standardized procedures and allow only for a partial picture of the prevalence of STI and
HIV co-infection.

Implications of STI co-infections for using treatment for HIV prevention

While HIV treatments reduce blood plasma viral load and may reduce infectiousness, ART
does not eliminate risks for HIV transmission. HIV shedding in the genital tract is well
documented in men and women who have undetectable blood plasma viral load.(33) STI
among people receiving ART further increase viral shedding and infectiousness. Studies
show that the number of people living with HIV who are STI co-infected has increased over
the years since access to ART has improved. (34) In addition, evidence that ART reduces
infectiousness in persons who are HIV-STI co-infected is mixed. Some studies show that
ART does not attenuate the association between STI and HIV shedding. (22) In contrast,
Sadiq et al. (35) found that men with urethritis who were not treated with ART had a five-
fold increase in semen concentrations of HIV RNA relative to men receiving ART.

Assuring that ART reduces HIV infectiousness will require aggressive behavioral
interventions that include STI screening and treatment for all sexually active HIV infected
persons. Treating STI has repeatedly demonstrated reductions in genital tract HIV RNA.
Wang et al. (36) for example reported a 3.2 fold reduction in HIV concentrations following
treatment of vaginal infections. However, infrequent screening for ST1 in sexually active
people living with HIV will likely prove insufficient because of the amount of time that
people with undetected STI remain infectious. It is also insufficient to rely on sexually
active persons to self-detect STI symptoms because as many as one in four STI in people
with HIV/AIDS are asymptomatic. (37-39)

Sporadic patterns of sexual behavior demand a broader definition of patients for STI
screening. Clinical visits for monitoring blood plasma viral load in response to HIV
treatment offer an opportunity for frequent routine STI screening. Although treatment
guidelines are regularly revised, the standard of care is to routinely monitor viral load for
people on ART every three or four months in order to detect viral rebound prior to the onset
of drug resistance.(40) All patients who receive ART for HIV prevention should therefore
receive routine STI screening in the same monitoring time-frame, every three to four
months. In addition, patients receiving HIV treatment for prevention should receive repeated
counseling to address erroneous beliefs regarding infectiousness. Risk compensation beliefs
are common in response to viral suppression and must be addressed to avoid increases in
risk behaviors.(41) Patients should also routinely be offered condoms when receiving HIV
treatment for prevention. Clinical guidelines should therefore be enhanced to recommend
frequent and routine STI screening in the context of using HIV treatment for prevention.

The findings from this review also have implications for mathematical models that forecast
the effects of universal HIV testing and treatment for HIV prevention. Models that
demonstrate the potential for ART to change the trajectory of HIV epidemics have not

Sex Transm Infect. Author manuscript; available in PMC 2015 February 05.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Kalichman et al.

Page 7

included the impact of STI co-infections on infectiousness (42) and are therefore overly
optimistic in their projections.(43-45) Overall, the potential for ART to reduce genital tract
infectiousness will be impeded for at least 15% of persons receiving treatment who contract
anew STI. In addition, estimates of treatment effects on HIV transmission vary for vaginal

an
of
co

d anal intercourse suggesting that the differential impact of STI will also affect estimates
infectiousness by route of HIV transmission.(46) In addition, economic analyses of the
st-effectiveness of HIV treatment for prevention have not considered the costs for STI

screening and treatment. Failure to address ongoing STI-HIV co-epidemics will therefore
undermine the potential benefits of using HIV treatment for prevention.
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Results of automated literature search using key terms ‘HIV” and ‘co-infection’ followed by

manual searches within findings in key journals.

Sex Transm Infect. Author manuscript; available in PMC 2015 February 05.



1duosnuely Joyny vd-HIN

Kalichman et al.

Page 13

Region Study Authors. Date Country
Africa and Abound etal, [2] Malawi, Tanzanis, Zambia| @ [ ]
MiddleEast ~, aenekano etal, (1 Zimbabwe +
Asia/Australia Jin et al., 2007 [5] Australia &
Park etal., [4] Republic of Korea ]
Sirivongragson etal. Thailand [ L
Zhang etal., [3] China . u
Europe Branger etal., 8] Netherlands |
Dang etal., [9] Switzeriand ]
Stolte et al., [6] Netherlands ] &
Latin Griemberg etal., [23] Argentina
ér:v::;:/n Grinsztejn etal., [24] Brazil + =
Hutton-Rose et al., [25] Men Jamaica X
Hutton-Rose et al., [25] Women Jamaica =+ 0 ®
North Bachmann etal., [16] Usa *
dimedca Cu-Uvin etal., [11] USsA *® ®
Cu-Uvin etal, [13] Usa x [ ]
Do etal, [12] Usa @
Erbelding et al,, [15] Men UsA n
Erbelding et al., [15) Women Usa & x
Horberg etal., [20] UsA
McCoy etal., [22] Men uUsa [ ]
McCoy etal., (22 Women usa [ & x®
Niccolai etal., [10] Usa x
Phipps etal., [17] usa | *
Rieg etal., [19] usa *
Romanowski etal., [21) Canada +
Sena etal., [18] Men USA u
Sena etal., [18] Women Usa
Whittington et al., [14] Other Sites USA | ] 3
Whittington etal., [14]STI Clinics  USA <
0 10 15 20 2% 30 35 40 45 50 55
Prevalence Among HIV+
sTI
@ Bacterial Vaginosis A Discharge, Urethritis ¥ Genital Ulcers, HSV 4 Gonorrhea/Chlamydia W Syphilis 8 Trichomoniasis

Figure 2.
Prevalence of specific STI that have significant effects on HIV genital shedding reported in

studies of people living with HIVV/AIDS.

1duosnuely Joyny vd-HIN

wdudsnuel Joyny vd-HIN

Sex Transm Infect. Author manuscript; available in PMC 2015 February 05.



Page 14

Kalichman et al.

%8€ Uopuo| Jeak MN Ul SaiId € ‘sAsnins
Teak ysed ayy un |1S ised ur sisoufelp | LS Hodai-J|as UN aNUaA ‘usw LGz (€5)200z “[e 30 sppod
slewusqg
Jeak 14V Bunel ‘syuaiyed aseasip
T U1 pasoufelp seses siiydAs %z ABojolas dAs 30 %¢e8 SnonvdYuI 0022 (2)9002 “[e 10 pa0joX
SpuelIayIaN
sI|IydAs snonaajul %66 8y ‘suaired
eay.iouob [e10al 948°'GT aInyno pue ABojoles QUON o111 @S ‘Usw Zgz (25)900z “"Ie 10 91|01
adoing
aAneal siIYdAS %9°8T
eayJiouoh |eue oz’ elfensny
eIpAwe|yo [eyiain %z'g HoyoJ yiesH aAnisod
eIpAWR|YD [BUR %6'G Buluaa.os eue pue aulin ‘ABojolas N 3y} Ul UsW GEZ (1S) 2002 “e 18 UIL
Bl[ensny
$180IN [eyua9) %0T
aAnoeal SIjIYdAS %6
BAYLIOU0D) %ET puejiey ‘sjuaiyed ssaud
eIpAweyD %0T | AB0j0Ias ‘YDd ‘Uoljeulwexa [ealuld %9T J1UID |LS INS TET ‘e 18 uosbuelBUOALIS
Buiuaaias BUIYD
sisouBelp 1UBW||0JUd aunn pue ABojoJas ‘spiodal ‘21Ul AIH Bulpuane
AIH 30UIS | 1S MU %G 6T 18 SALS dAII98 peY %68 |eaipaw ‘Aloisiy paniodai-y|as dN | uswom ; pue usw 9TT (05)6002 ““1e 18 997

sijIydAs Arepuodas 95/
sijiydAs Arewnd o6g

©310)
0 a1jgnday ‘soiuljo

stydAs Alrea o501 ABojoles 1YVVH Bubfer 96001 AIH 1 swaned 6e5 (67)8002 “[e 18 >t1Ed
UdAs 9605 eulyd
eIpAwelyD %Te ABojoues 153} [erHul ‘SUON ‘191U30 LA ‘UsW 9T (8v)2002 “[e 18 Bueyz
eISY
|orIS| ‘aled
paiefaI-AlH Buinizoas (Lv)
SINYdAS 9% T AB0]0Jas pue sp1odal [edluld N swaned 090T 0TOZ “'[e 18 UIna]-uowby
SISeluowoydl L %8'8T elquez
eayIouob 95 T ‘eluezue] ‘IMe[eIN
199|n [enush o5z'z ‘[ew uonuanaid
eIPAWERIYD %9°C ureys-welb AIH Ue Ul pajjolua
sisoulfen [e11s1oeq %8/ ‘AB60]0Jas ‘UoITRUIWEXS [BUIBIXT N uswom reubalid gezz (5) 800z “Ie 18 pnoqy
abueydsIp [eIylaln %S J3Y10 Jo ‘sem [enuab ‘1so|n fenuab AMQeqIIZ ‘SIaXI0M (82)
S190IN [eNUdD) %TT | ‘ebreyosip [eiyiain yum uoneussaid dN A1010B) UBW 999 0002 “Ie 18 ouexaydeN

1583 3IPPIIN pue eIl Y

aouafenald [eAsaiul-awin 1S

aousfenasd juiod |15

uonalap/sisouberp | 1S

14V Buineasy %

+AIH ||e - 8|dwes

areq ‘sdoyiny Apms

‘'SAIV/AIH yim Buial sjdoad ui suo1198jul-0d paniwisuel) A||enxas Jo saipnis wody sbuipuly Jo Arewwns

NIH-PA Author Manuscript

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Sex Transm Infect. Author manuscript; available in PMC 2015 February 05.



Page 15

Kalichman et al.

stydAs g¢
S11IY18IN [222000U0B-UOU %/
eayJyouob %418
eIpAwelyD %G
11S yum aesoyl JO
sisoubeip
SAlV J8Ye | LS ynum pasoubelp 9z

sIlIydAs ‘siiyiain [ea2020U0H
-uou ‘eaylylouob ‘eipAwelyd
10 AnsiBal [enuad 031 spodal [ealuld

Adesayy
AIH PaAI8dal %6.

vsn ‘Ansibai 11S
|eJluad woJd} paldelIxs
BJEp 00SI0URIH

ues ul sAaIv yum
Buinr sjdoad 916 ‘1T

(65)T002 “*[e 18 133Y2S

SISEIUOWOYI1I} Y%t
sisoulBen |els1oeq 9%TT

21mnd pue sisouBelp [eaiud

1HVVH %SY
1YVVH-UON %S¢
pareaniun %0€

VSN ‘aus
LJoseasal ‘UsWom goT,

(z2)T00Z | 38 UIAN-ND

SISeIUOWOYILI| %6
SIIYdAs %t

ASH 1usp1oul 969
Bay4Iouos 949
elpAwelyd %y
UBWOAN
SISelUOWOYILI| %T
SIIYdAs %€

ASH 1U8pIdul 9%¢
Bay4Iouo9 Yt
elpAwelyd %e
UsIN

vsn

‘$901AJI8S Alunwiwiod
wiouy palnioal
Japuabsues) g

9A1198ds01381 Yuow-g palodal-§|as dN | ‘uswom g1T ‘usw €zz | (85)0002 ‘e 19 Uewydijey
SISeIUOWOYIL |
UM pa1oajul-al %9e sijydAs Arepuodass 1o vsn
SISRIUOWOYII] %62 Arewnd pue ‘eipAwe|yd ‘eaysiouoh ‘a1u1]2 uaNedINO AIH
].LS UBLINJU0I ® 95/ Z siseluowoydLl ] sisoubelp [eatul|d dN | ongnd ye uswom 20T (25)000Z ‘[e 18 12]022IN

BILIBWY YHON

annoeal sifydAs gey
eayiouob 95/
Siyewoyoe BIPAWEIYD %6'0T

Aioisiy | LS pavodal-yjas
£40d Aq sirewoyde. eipAwelyd
10§ pauRaIds susWwIdads gems [euy

1V Uoleulquiod %T/.

puRIaZIMS
‘Apnis 1oyoD
AIH SSIMS ‘uswl v

(99)600z “|e 18 Bueq

spuepJayieN
ayL ‘Bunsal sijydAs jo
Aioisiy yum syusired

(onewordwiAse oge) siYdAS %29 ABojolas uN 21U AIH SOTT (2€)600z "8 10 Jaburig
ureds
ansod AIH Bunsay ul /00¢ pue £00¢
J0 awn e sijiydAs Jo eayliouoh ussmiag AIH yum
‘eIpAwe|yD ynm pasoubelp %Te sisoufelp [eatu|dy VN | pasoubelp INSIN 29%'T (55) 600z “1e 10 ZB1Q

SISEIUOWOYDLI ]| %2T
stydAs %z
eIpAwe|yD/eayliouoh 95T
Aoueubaid Burinp pasoubelq

Aioreioqe] pue [eaIUID

14V [ereusiue 908

adoun3 ui sa1uNod
UDASS ‘USWIOM
jueubaid 0S0T

(¥5)2002 "1e 18 sapueT]

06GE J91SaYoURIN
%<y uoybLIg

0E=U Ja1sayoue\
TG =u uoybug
9/T=U uopuo]

aouafenaad [eAtaul-awn | 1S

aousfenasd juiod |1S

uonoalep/sisoubelp 115

14V Buineasy %

+AIH |[e - 8|dwes

ayeq ‘saoyiny Apms

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Sex Transm Infect. Author manuscript; available in PMC 2015 February 05.



Page 16

Kalichman et al.

uawom ‘sijiydAs oeT

uswom pasoubelp
Amau ziyTz pue usw

uawi ‘sijiydAs 94/ SpJodal [ea1ulo pue ABojoias WN | pasoubeip Ajmau 09y T (59)8002 ‘"I 18 BUBS
1LS pareadal 99T
1LS a1dnnw oG
SINIYdAS 9%TE
eay1louob opzy
eIpAwe|yd %0z
1.LS aAIr_INWIND JBak oM}
UMM SAIV/AIH yum Buialf sjdoad
Buowre sasoubelp Jo Asuanbaly
UBWOM %' T
usw %8'T vsn ‘Ansibal | 1S
SAlv yum Buiar sjdoad 1eJ1Udd Wouy pajoeIIxXa
UBWOM 94G'Z elep AlD YIOA MaN
U3 40 %G Ul SAIV/AIH yim
AIH yum Buial) ajdoad AnsiBai [enuad 0y spodas [eaiund dN Buinll ajdoad #9z'2€9 (22)200¢ ‘e 18 Buluuepy
SIIYdAs 95T
eayliouob o4 vsn
eIPAWEYD %2 |esJajal pue ‘Lodal BUEILEEY! ‘s|eydsoy pue sajuifo

|eAJalul Jeah T

-J]8s ‘a1myna ‘urels weih ‘Abojoles

AIH J0 A0Sy %t/

AIH 1 syaned 1T/

(#9)£00Z “'[e 32 3]yeN

siydAs %81

sqems Jeue pue [eabulreyd

VSN ‘suaned

eIpAwe|yD/eayiouob 9,0t ‘Buiusaids aulin ‘ABojoiss N AIH 81e2 Arewnd 18 (£9)5002 “"Ie 10 sddiyd
eayLIouob 04G'T dOd pue sainyjna ‘sajdwies vsSn
eIpAwelyd %e 3ULIN 'sgeMms [e30al pue xuAreyd 1HVVH %9/ U AIH ‘usw 8ge | (29)S002 “[B 18 uuewydeg
SISRIUOWOYDLLL %02
siydAs 981
eayulouob o6
UBWIOAA
sI1ydAs o%Te
S1I1JYI24N [829090U0B-UOU 46T
eayliouob oy T SN ‘suaiied iUl
UsIN S30INIBS 1.LS 211gnd uswiom
Bunsay Jo awin ye uondauI-09 | Bunsel BUNNOJ WO SPA0J3I [eIIUID VN $GE pue usW 96/ (1£)€00z ‘I 39 Buipjaqi3
SIIYdAs %z
eipAwe|y) Jo eaysiouoh 948 VSN ‘SaUS Jay10 wouy
$9]IS JUBWIIINIDAL JBYIO PalNIdaI pue SAJIAISS
eipAwe|yD Jo eayiouob %ST a1u11a ypeay orygnd (19)2002
SoIUID LS Bulusaias aurin pue ABojoles dN Buinieoal usw 28 ““1e 18 uolBUIIYAN
VSN ‘sanio
U1 SO1U1jD Y3jeay
PaYeWIISa SISRIUOWOYDLI ] %62 u1 syuaned - Loyod
sIsoulBen [ells1oeg %/ 2Jn)nJ ‘uoirenfens 21dodsoloIN dN SYIH Ul UBWOM T/8 (09)200Z ““Ie 18 UIAN-ND
8661
pue T66T Usamiaq
VSN ‘Salulpd yiesy
uonoBuI Adesayy 00T Jano Buipuayne

eayliouob |eyushoin 049'T

ureis-welb ‘ainynd

AIH P3AI8d31 %29

syusied Z0T'9€

(0e)T00Z IR 19 0@

aouafenaad [eAtaul-awn | 1S

aousfenasd juiod |1S

uonoalep/sisoubelp 115

14V Buineasy %

+AIH |[e - 8|dwes

ayeq ‘saoyiny Apms

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Sex Transm Infect. Author manuscript; available in PMC 2015 February 05.



Page 17

Kalichman et al.

uesqque

sisoulben |euaoeqg %8'22
SIIYdAS 98T

SnIIA Xa)dwis sadisH %T'€S
siyeuoye.) eIpAWeIYD %0°€
9e80y.110uob BLIaSSIaN %60

|1zeig ‘ared

SISeIUOWOYdI ] 9%0° . sisoubelp eaiuld %/9 Buiniadal uswom gsy | (T2) 900z ““Ie 18 uldizsuo
eunuabiy
‘sreydsoy/saiuljo
Bunsay ul paoalep sualred (02)
40 B} Je dANOEal SIIYAAS 9685 sisouBerp [eatund VN anmsod AIH 28 9002 “’[e 18 Brsquislio
BILIBWY YINoS
SIsejuowoydt] %9z
eayliouob 9401
elpAweyd %01
sisoulfen |esloeg %ST
USWOAN
sIlydAs 9%/,
©ayLIouob 9zt
elpAwelyd %T < VSN ‘uonoaagul
UsN AIH 8inoe yum
11S Ym pajoajul-0d %9°0€ sisoufielp paw.iuo [ VN | UBWOM BT pue Usw 95 (9)6002 “|e 18 A0DON
swoydwAs sadiay [enush
oYM 8AINSOAZ-ASH 40 %85 epeue) ‘sjuaited oluljo
anmsod Z-ASH %vS 18VVH 35e3S1p SNONYRHUI (69)6002

anmisod T-ASH %8L

AB0]0.3s Z-ASH pue T-ASH

USLUOM 0409 ‘UsW %/ )

USWIOM ¢/ T ‘UaW GGY

[ 18 DISMOUBWIOY

st1ydAs 969

ASH %.E

eayllouob oET

eIpAwe|yd %02

+AIH Bunsal aouis sisoubelp 11S
sijydAs 1o

‘ASH ‘eayJiouoh ‘eipAwe|yd mau

vsn

'$301AJ9S AJIUNWIWod
woJj paynioal
Japuabsues) €€

%*¥T Ypuow-g sed ui sisouberp | LS ILS papodal-y|as pajean 9T, | ‘udwom /€T ‘uawi 0z€ | (89)600Z “Ie 19 Uewydlfey
VSN ‘WaisAs
s}|nsal 1s9) [ed160]04as a1ed Yyjeay pajelbajul
SINYdAS 9%t'2T 10} paya.eas aseqerep Alojeloge] payeal %Ig ue ui syuaned zz9 (29)6002 “"1e 10 BiaqioH
1ydAs %19
eayLIouob 94T VSN ‘aus
eIpAwelyd %T< ‘40d ‘AB0J04as ‘uoireuIwEexs yoJseasal Ajunwiwod
Jeakised Ul 1S [e21U1]2 JO SPJ0J3I [BIIPSN 14V %99 | ®le pausalds usw gee (99)6002 ‘“Ie 18 JaheN
VSN 'saulpd
eIPAWRIYD %S 1odas AIH 2 1e aled [edipaw
eayiouob 949 -}]8s ‘Buiuaalds auwn ‘ABojoias HN Buinigoal usw z12 (2€)800z I 10 Bary
vsn ['seus Bunsay o1pgnd wouy
vsn|saus Bunsay a1gnd wouy

aouafenaad [eAtaul-awn | 1S

aousfenasd juiod |1S

uonoalep/sisoubelp 115

14V Buineasy %

+AIH |[e - 8|dwes

ayeq ‘saoyiny Apms

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Sex Transm Infect. Author manuscript; available in PMC 2015 February 05.



Page 18

Kalichman et al.

J199|n enuab 9,
SISEJUOWOYDH | %GT

sI|IydAs %9

SILIY18IN [222000U0B-UOU %6T
©ayLI0uob 94GT

ploJoURYD %Z

sisoulBen [elis10eg %0T
UBWO/N

139N [enuab osiT
SISeIUOWOoYdL ] %6

stydAs %8

SIIY18IN [222020U0B-UOU %6T
eayliouob 46T

p10JoUBYD %P

usiN

sisoubelp qe|
pue ‘uoieUILEXS [edlul]d ‘AI0ISIH

4N

eorewer
‘01UI]D [e19)84 UBIOM
¢E€T pue Usw 8ET

(t4))]
8002 "[e 18 8s0Y-uonnH

aouafenaad [eAtaul-awn | 1S

aousfenasd juiod |1S

uonoalep/sisoubelp 115

14V Buineasy %

+AIH |[e - 8|dwes

ayeq ‘saoyiny Apms

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Sex Transm Infect. Author manuscript; available in PMC 2015 February 05.



