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Abstract

Background—There is a paucity of data on the effect of antiretroviral medications on male
fertility. Couples affected by HIV-1 often have fertility intentions, and antiretroviral medications,
as both treatment of HIV-1 infected persons and pre-exposure prophylaxis (PrEP) for uninfected
persons, are part of peri-conception risk reduction.

Methods—Within a randomized, placebo-controlled trial of daily oral tenofovir disoproxil
fumarate (TDF) and combination emtricitabine (FTC)/TDF PrEP for HIV-1 prevention conducted
among heterosexual HIV-1 serodiscordant couples, we assessed the impact of TDF and FTC/TDF
use on male fertility, measured as incident pregnancy in female partners of men assigned to PrEP
versus placebo.

Results—Of 2962 HIV-1 uninfected men partners, 986 were randomized to TDF, 1013 to FTC/
TDF, and 963 to placebo. The overall pregnancy incidence in their HIV-1 infected female partners
was 12.9 per 100 person-years and did not differ significantly across the study arms (13.2 TDF,
12.4 FTC/TDF, 13.2 placebo). The frequency of live births, pregnancy losses, and gestational age
at birth or loss were also statistically similar in the three randomization groups.
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Conclusions—TDF and FTC/TDF, when used as PrEP by HIV-1 uninfected men, did not
adversely affect male fertility or pregnancy outcomes.
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Introduction

Methods

For heterosexual couples affected by HIV-1, a desire to have children is common, and
strategies to reduce peri-conception HIV-1 transmission risk are needed [1, 2]. Antiretroviral
medications, as antiretroviral therapy (ART) for HIV-1 infected persons and as pre-exposure
prophylaxis (PrEP) for HIV-1 uninfected persons, are potential components of a risk-
reduction package for peri-conception use.

Only limited data are available on the effect of use of antiretroviral medications on sperm
health and male fertility. Seminal quality studies conducted among HIV-1 infected men have
suggested potential detrimental effects of some antiretroviral agents on seminal volume,
sperm motility, and abnormal sperm morphology [3]; however, HIV-1 infection itself has
also been associated with reduced seminal quality, including leucocytospermia and
decreased sperm motility [4, 5]. It is unclear if any potential effect of antiretroviral
medications on seminal quality translates into a reduction in the capacity to father a child, as
no studies have assessed the effect of antiretroviral medications directly on pregnancy
incidence in female partners of men receiving versus not receiving antiretroviral
medications.

The antiretroviral agents tenofovir disoproxil fumarate (TDF) and combination emtricitabine
(FTC)/TDF are commonly used as components of ART regimens and have been
demonstrated to have efficacy for HIV-1 prevention as PrEP in clinical trials in diverse
geographic settings [6-8]. TDF and FTC achieve high concentrations in genital tract
secretions [9], but their effects on male fertility are unknown. The safety of PrEP is a key
concern to potential users and, for many potential PrEP users, would encompass
noninterference with reproductive intentions. In a clinical trial of PrEP among heterosexual
HIV-1 uninfected African men and their HIV-1 infected female partners, we assessed
pregnancy rates among partners of men receiving TDF and FTC/TDF PrEP compared with
partners of men receiving placebo.

Population and procedures

Between July 2008 and November 2010, 4747 heterosexual HIV-1 serodiscordant couples
were enrolled from 9 sites in Kenya and Uganda in a phase 111, randomized, double-blind,
placebo-controlled trial of daily TDF and combination FTC/TDF PrEP for the prevention of
HIV-1 acquisition (ClinicalTrials.gov number NCT00557245). The details of the study
design, methods and primary results have been described elsewhere [6, 10]. In brief, couples
were eligible if they were sexually active and planned to remain in their relationship for the
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study period. HIV-1 uninfected members of the couple were required to have adequate renal,
hepatic and hematological function and not be infected with hepatitis B virus. HIV-1
infected members of the couple were not yet eligible for initiation of ART, per the national
guidelines at the time in Kenya and Uganda.

HIV-1 uninfected partners were assigned in a 1:1:1 ratio to one of three study arms: TDF
(300 mg), FTC/TDF (200/300 mg), or placebo, taken once daily, and were followed
monthly, with HIV-1 testing, provision of study medication, and adherence counseling. As
reported previously, adherence was high, with >95% of dispensed pills estimated to have
been taken, based on pill counts of returned unused study product, and >80% of a randomly-
selected subset of participants in the trial’s active PrEP arms having study medication
detected in plasma samples. Women (both HIV-1 uninfected and HIV-1 infected) were
provided with contraception counseling and offered contraception on-site at each study visit.
HIV-1 infected partners were followed in parallel with their HI\V-1 uninfected partners, with
quarterly visits for clinical examinations and WHO staging, CD4 counts every six months,
and active referral to nearby HIV-1 care providers to initiate ART for those who became
eligible for ART under national guidelines during follow-up.

HIV-1 infected women were offered urine pregnancy testing as indicated clinically; those
who became pregnant were referred for prevention of mother-to-child transmission
(PMTCT) services. Pregnancy data were recorded on standardized case report forms, with
outcomes of pregnancies occurring in HIV-1 infected women assessed by participant report;
infants were not followed.

All couples received a comprehensive package of HIV-1 prevention services, including
individual and couple risk-reduction counseling, free condoms, and screening and treatment
for sexually transmitted infections. The study received ethical approval from Institutional
Review Boards at the University of Washington and the collaborating institutions for each
study site. All participants provided written informed consent.

Data analysis

The present analysis was limited to couples in which the HIV-1 uninfected partner was
male. The primary outcome was incident pregnancy among the HIV-1 infected female study
partners of HIV-1 uninfected men; the primary exposure was trial randomization group
(TDF, FTC/TDF, or placebo), analyzed as intention-to-treat. Data through July 2011 were
included, when the trial demonstrated efficacy of TDF and FTC/TDF PrEP for HIV-1
prevention and the placebo arm was discontinued. Pregnancy incidence rates across
randomization arms were compared using Cox proportional hazards modeling. Chi-square
tests were used to determine differences in pregnancy outcomes across study arms. Finally, a
number of demographic, sexual behavior, and medical characteristics were considered as
potential correlates of pregnancy using multivariate analysis. SAS 9.3 was used for all
analysis.
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Of the 4747 HIV-1 serodiscordant couples enrolled and followed in the clinical trial, 2962
were couples in which the HIV-1 uninfected partner was male: 986 randomized to TDF,
1013 to FTC/TDF, and 963 to placebo (Table 1). The median age of the male HIV-1
uninfected partners was 34 years (interquartile range [IQR] 29-41) and 71.3% were less
than 40 years of age. Nearly all (98.1%) were married to their HIV-1 infected partner, and
19.3% had an additional wife as enrollment. At enrollment, 31.6% of HIV-1 infected women
reported using an effective contraceptive method and effective contraception was reported at
49.8% of follow-up visits. HIV-1 infected female partners had a median age of 29 years
(IQR 24-35) and a median CD4 count of 527 cells/uL (IQR 395-704) at enrollment.
Baseline characteristics were similar across the randomization arms.

Couples were followed for a median of 21 (IQR 15-27) months, with HIV-1 infected female
partners contributing 4104 person-years of follow-up for assessment of incident pregnancy.
A total of 583 pregnancies occurred during follow-up, for an overall pregnancy incidence of
12.9 (95% confidence interval [CI] 11.9-14.0) per 100 person-years (Table 2). Pregnancy
incidence was similar across study arms: 13.2 for couples in which the male partner had
been assigned TDF (hazard ratio [HR]=0.99, p=0.91 vs. placebo), 12.4 for FTC/TDF
(HR=0.93, p=0.48 vs. placebo), and 13.2 for placebo. The majority (78.9%) of pregnancies
resulted in a live birth. The gestational age at the end of the pregnancy, frequency of live
births and pregnancy losses were similar across study arms, with a slightly greater
proportion of pregnancies ending in live birth in the FTC/TDF arm compared to placebo.

In multivariate analysis, HIV-1 infected women were more likely to become pregnant if
their male partner was younger (aHR=2.32 for men aged 18-24 years, aHR=1.76 for men
aged 25-29 years, aHR=1.60 men aged 30-34 years vs. men =35 years). The likelihood of
pregnancy was marginally lower for men reporting more than 1 alcoholic drink per week
(aHR=0.74, 95% CI 0.57-0.97). Less than 100% condom use and non-use of effective
contraception were associated with increased pregnancy likelihood.

Discussion

In this randomized, double-blind placebo-controlled trial which followed HIV-1 uninfected
men receiving TDF and FTC/TDF as PrEP for HIV-1 prevention and their HIV-1 female
partners, we found similar pregnancy incidence and outcomes for couples receiving PrEP
versus placebo. These results suggest that the reproductive capacity of men was not
attenuated by TDF-based PrEP. Importantly, in these HIV-1 serodiscordant couples who had
access to effective contraception, pregnancy incidence (13% per year) was similar to the
general population and to incidence seen in previous cohorts of HIV-1 serodiscordant
couples. While contraception was used at approximately half of follow-up visits, fertility
desires are strong and couples need to be counseled regarding risk-reduction strategies for
peri-conception periods.

A limited number of studies among HIV-1 infected men have explored the potential impact
of antiretroviral medications on male fertility, although these studies have assessed seminal
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parameters rather than direct measures of fertility. Some of these studies suggested
decreased seminal quality among HIV-1 infected men receiving ART, with speculation for
multiple classes of antiretrovirals, including nucleoside/nucleotide reverse transcriptase
inhibitors, non-nucleoside reverse transcriptase inhibitors, and protease inhibitors to
potentially reduce sperm quality. [4, 5] Our findings suggest that the antiretroviral agents
TDF and FTC do not compromise male fertility.

In multivariate analysis, we found that incident pregnancy was associated with younger age,
sexual behavior unprotected by condoms, and lack of contraception. These findings are not
surprising and similar correlates of pregnancy have been documented in other studies [11].

As part of the growing repertoire of HIV-1 prevention interventions, PrEP has been
proposed for use during “seasons” of high risk. One particular high risk period is when
HIV-1 serodiscordant couples are trying to conceive, when condom use will necessarily be
reduced. Our results add to accumulating data that PrEP could be a useful and safe strategy
for couples to decrease transmission risk during peri-conception periods, along with ART if
the infected partner is ready and eligible to initiate ART. Importantly, HIV-1 infected
women who become pregnant should start and remain on ART for PMTCT of HIV-1 under
the WHO-recommended Option B+ regimen that is being implemented in many settings.

Our study had important strengths. To our knowledge, this is the first analysis that has made
a direct assessment of male fertility with a conception outcome in relation to use of an
antiretroviral medication. In addition, we assessed antiretroviral exposure and male fertility
within a randomized, placebo-controlled trial allowing us to accumulate high quality data
under a study design that should substantially minimize bias. Another strength of our study
is its large size: with the number of pregnancies that we observed, we had 90% power to
detect a 20% reduction in pregnancy incidence due to PrEP use.

Our study had limitations. We did not collect information on seminal parameters, such as
seminal volume, sperm count, morphology and motility, although it is known that
conception is still possible with subtle changes or reduction in these parameters [12, 13].
Importantly, the ultimate demonstration of fertility is achieving conception, which was the
primary outcome for this analysis. In addition, we did not have data on the couple’s fertility
intentions, including the proportion trying to conceive. Furthermore, we did not have
paternity data but women rarely reported partners other than the study partner [6, 10].
However, we would expect that differences in fertility intentions and instances of
misclassified paternity would be balanced by randomization.

In conclusion, our findings suggest that TDF-based PrEP can prevent acquisition of HIV-1
infection in men without adverse effects on their fertility or the resultant pregnancy
outcome. These reassuring findings are also relevant for HIV-1 infected men, as TDF is now
part of first-line ART for HIV-1 infected persons in many settings.

Acknowledgments

Funding: The Bill and Melinda Gates Foundation (grant OPP47674).

AIDS. Author manuscript; available in PMC 2015 August 24.



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

1duosnuely Joyny vd-HIN

WERE et al. Page 6

The authors thank the couples who participated in this study and the teams at the study sites for work on data
collection and management. The authors acknowledge the Director, KEMRI for support.

References

1. Matthews LT, Baeten JM, Celum C, Bangsberg DR. Periconception pre-exposure prophylaxis to
prevent HIV transmission: benefits, risks, and challenges to implementation. AIDS. 2010; 24:1975—
1982. [PubMed: 20679759]

2. Taulo F, Berry M, Tsui A, Makanani B, Kafulafula G. Fertility intentions of HIV-1 infected and
uninfected women in Malawi: a longitudinal study. AIDS Behav. 2009; 13:20-27. [PubMed:
19308718]

3. Kehl S, Weigel M, Muller D, Gentili M, Hornemann A, Sutterlin M. HIV-infection and modern
antiretroviral therapy impair sperm quality. Arch Gynecol Obstet. 2011; 284:229-233. [PubMed:
21448708]

4. van Leeuwen E, Wit FW, Repping S, Eeftinck Schattenkerk JK, Reiss P, van der Veen F, et al.
Effects of antiretroviral therapy on semen quality. AIDS. 2008; 22:637-642. [PubMed: 18317005]

5. Lambert-Niclot S, Poirot C, Tubiana R, Houssaini A, Soulie C, Dominguez S, et al. Effect of
antiretroviral drugs on the quality of semen. J Med Virol. 2011; 83:1391-1394. [PubMed:
21678443]

6. Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, et al. Antiretroviral
prophylaxis for HIV prevention in heterosexual men and women. N Engl J Med. 2012; 367:399-
410. [PubMed: 22784037]

7. Thigpen MC, Kebaabetswe PM, Paxton LA, Smith DK, Rose CE, Segolodi TM, et al. Antiretroviral
preexposure prophylaxis for heterosexual HIV transmission in Botswana. N Engl J Med. 2012;
367:423-434. [PubMed: 22784038]

8. Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, et al. Preexposure
chemoprophylaxis for HIV prevention in men who have sex with men. N Engl J Med. 2010;
363:2587-2599. [PubMed: 21091279]

9. Patterson KB, Prince HA, Kraft E, Jenkins AJ, Shaheen NJ, Rooney JF, et al. Penetration of
tenofovir and emtricitabine in mucosal tissues: implications for prevention of HIV-1 transmission.
Sci Transl Med. 2011; 3:112re114.

10. Mujugira A, Baeten JM, Donnell D, Ndase P, Mugo NR, Barnes L, et al. Characteristics of HIV-1
serodiscordant couples enrolled in a clinical trial of antiretroviral pre-exposure prophylaxis for
HIV-1 prevention. PLoS One. 2011; 6:625828. [PubMed: 21998703]

11. The American Society for Reproductive Medicine. Optimizing natural fertility: a committee
opinion. Fertil Steril. 2013; 100:631-637. [PubMed: 23993665]

12. Kliesch S, Cooper TG. Die Ejakulatdiagnostik. Der Urologe. 2008; 47:1548-1554. [PubMed:
18953523]

13. Slama R, Eustache F, Ducot B, Jensen TK, Jorgensen N, Horte A, et al. Time to pregnancy and
semen parameters: a cross-sectional study among fertile couples from four European cities. Hum
Reprod. 2002; 17:503-515. [PubMed: 11821304]

Partners PrEP Study Team

University of Washington Coordinating Center and Central Laboratories

Connie Celum (principal investigator, protocol co-chair), Jared M. Baeten (medical director,
protocol co-chair), Deborah Donnell (protocol statistician), Robert W. Coombs, Lisa
Frenkel, Craig W. Hendrix, Jairam Lingappa, M. Juliana McElrath.

AIDS. Author manuscript; available in PMC 2015 August 24.



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

1duosnuely Joyny vd-HIN

WERE et al. Page 7

Study sites and site principal investigators

Eldoret, Kenya (Moi University, Indiana University): Kenneth Fife, Edwin Were; Kabwohe,
Uganda (Kabwohe Clinical Research Center): Elioda Tumwesigye; Jinja, Uganda (Makerere
University, University of Washington): Patrick Ndase, Elly Katabira; Kampala, Uganda
(Makerere University): Elly Katabira, Allan Ronald; Kisumu, Kenya (Kenya Medical
Research Institute, University of California San Francisco): Elizabeth Bukusi, Craig Cohen;
Mbale, Uganda (The AIDS Support Organization, CDC-Uganda): Jonathan Wangisi, James
Campbell, Jordan Tappero; Nairobi, Kenya (University of Nairobi, University of
Washington): James Kiarie, Carey Farquhar, Grace John-Stewart; Kenya Medical Research
Institute, Nairobi, Kenya: Nelly Rwamba Mugo; Tororo, Uganda (CDC-Uganda, The AIDS
Support Organization): James Campbell, Jordan Tappero, Jonathan Wangisi.

Data management was provided by DF/Net Research, Inc. (Seattle, USA) and site laboratory
oversight was provided by Contract Laboratory Services (University of the Witwatersrand,
Johannesburg, South Africa).

AIDS. Author manuscript; available in PMC 2015 August 24.



Page 8

WERE et al.

399M T Ul SYULIP 91]0Y02[e JO JaquinN

00T (86'zT) 2T (62°91) S9T  (09°¥T) ¥¥T ON
920 (0T'T-0270) 88°0 (z028)8e8  (12¢8)8¥8  (0¥'S8) Z¥8 SOA
9WIodul suJle3
00T 00T (sezv) 95y (1s8v) z6v  (00°0S) €67 =
590 (ee'1-¥8°0) SO'T 2000 (0L 1T-2T'T) 8E'T (62'92)85¢ (6L€2) Tve  (ev'€a) €T T
120 (0T'T-T2°0) 88°0 100°0> (88'T-92T) ¥S'T (98'se) 6vz  (¥9°22) 082  (15'92) 292 0
Jauyred Apnis Yyam uaapjiyd
00T (95°T) ST rdee (e8'T) 8T patliew 10N
120 (¥8'€—2°0) 69'T (vv'86) 8v6  (€8'26) 166  (L1'86) 896 SOA
paLIIeN
00T 00T (18'8v) oL (0£'9v) 697  (2Svv) 6EY +GE
100°0> (T0°2-L2T) 09°'T 100°0> (68'T-€2°T) 25T (9rez) ez (69°€2) 6EC  (vE'VT) OV ¥€-0€
100°0> (Lzz-1eT) 92T 100°0> (T2Z-TrT) LLT (Lrer) st (svet) 6T (02'T2) 602 62-G¢
100°0> (TTe-€LT) 282 100°0> (9L2-T9T) TT°C (286)G6  (99°0T) 80T  (¥6'6) 86 ¥2-81
sieak ‘aby
SIS IMFLOVHVHD D IHdVIOOW3A
00T 0qaoe|d
870 (#T'T-62°0) €60 4a1/014
16°0 (22'1-08°0) 66'0 4aL
NV NOILVZ INOANVYH
anfer-d - (12 %56) AH , reteAniniA- anjea-d (1D %56) ¥H pasnfpeun  £96=N €10T=N 986=N
0gade|d 4a.1/014 4aL
Aoueubaid yym pajeloosse s1039e) Jo sisAjleuy (%) N

Juswi||04us Je adusjenald

NIH-PA Author Manuscript

3ouapioul Aourubald ylIm SuoIIRID0SSE puR SIIISLIgIdRIRYD JUBW||0UT

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

AIDS. Author manuscript; available in PMC 2015 August 24.



Page 9

WERE et al.

S0 (T0'2-€20) 12T 0 0 0 052>
, T/s1199 unod y@d
£T0 (60'T-T5°0) v2°0 0 0 0 1, (Buousn) 8sn 1 yv
N (auou ‘sa [ea1bans ‘wbeaydelp
100°0> (zz0-€10) LTO 100°0> (220-v1°0) 8T0 (ecee)Tze  (86'1E) v2e  (Ty'6z) 062 ‘AN ‘quejdwi ‘ajqerosful ‘[es0) uondaoeaiuod aa1oeye Aue Jo asn
00T (T9g)ese  (L1se)ssz (v6'ez) 9ge Gez
100°0> (90%-202) 06°C (ev'ze) 91z (12'ze) See (18'12) G12 7€-0€
100°0> (T7'5-v8'2) 26'€ (orve)see  (L8'52) 1Sz (60°82) LL2 62-G¢
100°0> (98°'2-T2'¥) SL'S (0022) 09z (Sz'22) 9z (LT'92) 8Se ¥2-8T
sleak ‘aby
HINLEVYC 3TVINTH AFLOTANI T-AIH 40 SO IS I4FLOVHVHD
00T (G218)6¥8 (2298) 6.8 (6T'S8) OV8 ON
96°0 (S2'1-62°0) 66°0 (szzr) et (czen) ver  (18YT) 9vT SBA
L Uuow 1sed ‘Jauried Jayjoue Yum xas
00T (zz'89) 169  (v£'99) 229  (2+'59) G¥9 SN WOpU0d %00T
100°0> (z6'¢-€92) T2°€ 100°0> (96'¢-692) 92°€ (zs'12) 9z (er'62) 562 (€S°0€) TOE SN WOopUod 9%00T>
o (8T'1-89°0) 68°0 v.°0 (92'1-€2°0) S6°0 (9z'v) 7 (vS'v) o (90°v) o X3s ON
. Uuow Jord ‘aaured Apnis Yyam asn wopuod
SOILS IHFLOVHYHD TVHOIAVHIL
€00 (L6'0-250) ¥2°0 1000 (€8°0-67°0) ¥9°0 (66'ST) ¥ST  (88°9T) TLT  (S9°LT) #LT SULp T<
600 (¥S'T-26'0) 22T 40 (L&T-1870) 0TT (66'ST) ¥ST  (00°GT) 26T (86°CT) 82T uup T
00T 00T (20'89) 659  (T1'89) 069  (,€'69) ¥89 SUON
anfen-d (1D %S6) YH , eretreAniniy - anfea-d (1D 956) ¥H paisnlpeun  €96=N €T0T=N 986=N
0gadeld 4a.1/014 4aL
AoueuBaid yum pareldosse s1039ej Jo sisAfeuy (%) N

Juswi||oJus Je adusjenald

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

AIDS. Author manuscript; available in PMC 2015 August 24.



Page 10

WERE et al.

“dn mojjos Apnis BulNp | Y pareiiiul uswom (94GT) iy “Jusl|jous 18 1 ¥y Buisn Jou aiam uswom ‘eLayld Ajigibifs jews jo ued sy

p)

'$10308} JY10 YN JBaul|-02 Jou pue sisAjeue paisnipeun ui (50°0>d 40 [9A3] & 1) AoueuBaid yim pale1oosse Apueoiiubls a19m Jey) SI010e) |[e SapN|oUl [9poLU aleLIeAINW 8y |
*¥

“JUBWI|0JUS JO awl 8y} woJy ate (4O1) uelpaw 4o (%) N “Aoueubaid Juspioul yum palerdosse si0laey Jo sisAjeue [euipniibuoy ui 103oe) Juspuadap-awil e se pazAjeuy
¥

090 (9v'1-08°0) 80'T (209) 85 (vzy) ey (85°5) 55 ¢ abris
00T (86'¢6) G506 (92'G6) 026  (2¥'76) T€6 2-T obeis

. 90e1s OHM
00T (99'5) 9¢5  (66'%9) LSS  (¥6'2S) 22s 00S<
1€0 (197-98°0) 8T'T (9182) 22z (w¥ire) 8Lz (ze0g) 662 005-0S€
S6°0 (15'1-89°0) T0°T (85'sT) 05T (26°21)8.T  (€2°9T) S9T 6v€-0G¢

anfen-d (1D %S6) YH , eretreAnniy - anea-d (1D %56) ¥H paisnlpeun

AoueuBaid yum pareldosse s1039ej Jo sisAfeuy

£96=N £T0T=N 986=N
ogedeld  4dL/01d 4aL
(%) N

Juswi||oJus Je adusjenald

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

AIDS. Author manuscript; available in PMC 2015 August 24.



Page 11

WERE et al.

(R (CYO RS TDC (TD9 SY99M /€=
S7°0 :4AL/014 ) ) ) ) g
070 AL (Te)9 (e L (e'9) o1 (ov) ez $4eam 9g-02
(0eT) 52 (6°2) ST (901) 02 (501) 09 $2aM 0Z>

sso] Je abe [euoielsab :sasso| Aourubaid

(o)t (CRIR (000 Lov umouxun

€90 :4a.1/014 . . ) :
660 0L (Te)9 (tv)6 (te) L (67€) 2z yuiq aintewald
(e'02) geT (522) 8T (r'ss) zvt (evL) S2v UMIg wia L

yuiig 1e abe [euoneissh :syriqg Al

(90'9) 21 (6s52) s (ttv)8 (62') 52 umowun
0800 Jat (8927) g€ (26'TT) €2 (Lo9m) ¢ (ri'ST) 06 ss0] Aoueubaid
(rres) ovt (v6'€8) 29T (LT'62) 2sT (06'82) 09¥ yHIq 8AIT
awod1NQO
OIS stvmzer @vironver (UsTrTDZEr  OVI-6TI 62T (12 9656) 3duspioul foueubaid
€8T LT 181 95 jueuBead aWedsc OyM USLLIOM JO JaquInN
86T €6T 26T €85 sa1oueuBaId Jo JaquinN
0gaoe|d "sA anfea-d 0gaoe|d 4a.1/014 daL [elol

0ga2e|d 10 d3.id 01 PazZIWOPURI UdW PaldajuIun T-AlH Jo siaulied ajewa) pa1dajul T-AlIH Buowe sawodno pue asuaploul Asueubald

¢ ?olgel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

AIDS. Author manuscript; available in PMC 2015 August 24.




