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Abstract

Background—~Pre-exposure prophylaxis (PrEP) has been proven to reduce HIV acquisition in
men who have sex with men and transgender women (MSM/TGW). For maximal impact, PrEP
should be targeted to subpopulations accounting for the largest proportion of infections
(population attributable fraction, PAF) and for whom the number needed to treat (NNT) to prevent
infection is lowest.

Methods—The iPrEx study was a randomized controlled efficacy trial of tenofovir-disoproxil-
fumarate/emtricitabine PrEP in 2499 MSM/TGW on 4 continents. We calculated the association
between demographic and risk behavior during screening with subsequent seroconversion among
placebo recipients using a Poisson model, and the PAF and NNT for risk behavior subgroups.
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Findings—Of 1248 placebo participants enrolled, 83 became HIV infected in follow-up.
Participants reporting non-condom receptive anal intercourse (ncRAI) seroconverted significantly
more often than MSM/TGW reporting no condomless anal sex (adjusted hazard ratio (AHR) 5-11,
95% CI 1:55-16-79). The overall PAF for MSM/TGW reporting ncRAI was 64%
(prevalence=60%). Most of this risk came from ncRAI with unknown serostatus partners (PAF
53%, prevalence=54%, AHR 4-76); in contrast, the PAF for ncRAI with an HIV positive partner,
an uncommon practice, was only 1% (prevalence 1%, AHR=7-11). The overall NNT per year for
the cohort was 62 (95% CI 44-147). NNTs were lower for MSM/TGW self-reporting ncRAI,
cocaine use, or a sexually transmitted infection (NNT= 36, 12, and 41 respectively). Having a
single partner or non-condom insertive anal sex had the highest NNTs.

Interpretation—PrEP may be most effective at a population level if targeted toward MSM/TGW
reporting ncRAI, even with partners perceived to be HIV negative. Substance use history and
testing for STIs may also inform individual decisions to start PrEP. Considering PAF and NNT
can aid in discussing the benefits and risks of PrEP with MSM/TGW.

Funding—Funded by the National Institute of Allergy and Infectious Diseases and the Bill and
Melinda Gates Foundation; ClinicalTrials.gov number NCT00458393.

Introduction

Men who have sex with men and transgender women (MSM/TGW) make up the largest
proportion of new HIV infections throughout North and South America,12 Western
Europe,3Asia,2 and Australia. Despite increases in the frequency of HIV testing, knowledge
of HIV serostatus, and access to antiretroviral therapy, infection rates among MSM/TGW
are stable or continuing to rise. 2° To date, the only biomedical intervention proven to
protect against HIV acquisition for MSM/TGW in a randomized controlled trial is pre-
exposure prophylaxis (PrEP) ;6 post-exposure prophylaxis for HIV uninfected and treatment
for HIV positive MSM/TGW likely also decrease risk, although neither has been formally
evaluated in this population. Condom use can also be considered a biomedical intervention,
although data on their effectiveness is limited to analyses of observational data.” The iPrEx
trial, a randomized, placebo-controlled efficacy trial of daily co-formulated tenofovir
disoproxil fumarate/emtricitabine (TDF-FTC) in HIV uninfected MSM/TGW demonstrated
a 42% reduction in new infections in men assigned to the active treatment arm, when
follow-up of the blinded phase was complete.6:8 Comparing drug level with studies of
directly observed dosing showed that none of the seroconverters had drug levels consistent
with daily dosing at the time their infection was detected.® In July 2012, the US Food and
Drug Administration approved daily TDF-FTC for use as PrEP against sexually acquired
HIV infection in high-risk uninfected adults.

The initial Centers for Disease Control and Prevention (CDC) PrEP guidance document
recommended offering PrEP to “MSM at substantial, ongoing, high risk for acquiring
HIV”10 and the World Health Organization (WHO) for MSM/TGW “where HIV
transmission occurs...and additional HIV prevention choices for them are needed.”11
However, many providers have difficulty in assessing risk,12 and neither CDC nor WHO has
yet provided specific behavioral criteria for PrEP. Some surveys have found that providers
prioritize PrEP for known serodiscordant couples.1314 Cost effectiveness modeling suggests

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.
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that the cost per infection averted is lowest if PrEP is used by the highest risk populations!®
with an annual HIV incidence greater than 2/100 person-years (py).1® However, each set of
models uses different behavioral eligibility criteria for MSM/TGW receiving PrEP, and
effectiveness is assumed to be uniform across risk groups.1517-19

Two epidemiologic constructs, the population attributable fraction (PAF) and the number
needed to treat (NNT) are complementary strategies for identifying populations who may
derive the most benefit from PrEP. PAF combines the relative risk of a characteristic with its
prevalence in a given population to determine the proportion of infections associated with
(or attributable to) that factor. Although the PAF has been estimated for populations of
MSM in Australia, 20 estimates in the US come from studies conducted 10 or more years
ago,2122 and none exist for TGW nor MSM/TGW in other parts of the world. Determining
which subgroups of MSM/TGW have high PAF could help identify those subgroups most
important for PrEP to reduce HIV infections at a population level.

The NNT estimates the number of persons who need to receive a treatment in one year to
prevent one negative outcome from occurring. In the case of PrEP for MSM/TGW, the NNT
refers to the number of men who would need to be given daily TDF-FTC for one year to
prevent one HIV infection. This measure is based on both the underlying HIV incidence and
PrEP effectiveness within a given population. The NNT has not yet been calculated for
subsets of MSM/TGW, and all of the cost effectiveness estimates for MSM/TGW published
to date assume a uniform effectiveness across subgroups. Factors associated with a low
NNT may be helpful in informing individual doctor-patient decisions regarding taking PrEP.

To identify subpopulations for whom PrEP may have the largest impact, we estimated the
PAF and NNT iPrEx study participants, a trial of 2499 MSM/TG from North and South
America, Africa and Asia.

This is secondary analysis of iPrEx study data, a Phase 3 randomized controlled trial of
TDF-FTC PrEP, described in detail elsewhere.b Briefly, we enrolled 2499 MSM/TGW from
11 trial sites in Peru, Brazil, Ecuador, Thailand, South Africa and the United States.
Individuals who were HIV-seronegative, age 18 years or older, male sex at birth
(irrespective of current gender identity), without medical contraindications for trial
participation, met behavioral risk criteria in the 6 months prior to screening, and were able to
provide written informed consent were eligible for participation. Behavioral risk factors
included anal sex with at least four (or six, depending on the study site) male partners, a
diagnosis of a sexually transmitted infection (STI1), engaging in transactional sex, or
condomless anal sex with an HIV-positive or unknown-serostatus partner. Participants were
randomly assigned to receive a pill with co-formulated TDF-FTC or placebo, to be taken on
a daily basis. We followed participants on a monthly basis with HIV antibody testing and
medical evaluations. All participants were provided with free condoms and lubricant, given
regular risk reduction counseling, and provided linkage to appropriate community and
medical services.

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.
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Behavioral risk assessment

We collected baseline behavioral risk data at screening by interviewer-administered or
computer self-administered (CASI) data collection, using questions adapted from earlier
studies in these populations. Interviewers asked questions about total number of male sex
partners with whom the participant had oral or anal sex in the previous threemonths, as well
as questions about the number of male partners with whom they had engaged in specific
sexual practices, stratified by perceived HIV serostatus. Questions about exchange of sex for
money, drugs, or services and self-reported sexually transmitted infections covered the
previous six months. Through CASI, participants answered questions about drug and alcohol
use in the previous month.

Laboratory testing

Study staff performed monthly HIV antibody testing using point-of-care rapid blood tests.
All sites used two rapid HIV antibody tests; all reactive tests were confirmed with Western
blot or RNA tests.

Statistical analysis

Models for seroconversion were based on the HIV infections through the study treatment
period ending 21 November 2010. Because our goal was to identify subgroups of
MSM/TGW who might benefit most from PrEP in the future, analyses used baseline rather
than time-dependent measures of sexual risk and drug use. Subgroup effectiveness and
hazard ratios were estimated from a Poisson model with a log link and offset for follow-up
time. Variables with a p-value of <0-20 in univariate analyses were included in the
multivariate model.

The PAF for a variable was estimated as:

PJ(RR1)/(14PJS(RR1))

where Pq is the prevalence of the exposure and RR is the rate ratio for the factor analyses
estimated from a Poisson model for HIV infections estimated from the placebo arm. For a
variable with greater than 2 categories, the PAF for the jth category was estimated?3 as

K
p;(RR; — 1)/ prRRy
k=1 )

The number needed to treat was estimated?# as:

[ezp(—Aox (1 — Ex/100)) — ea:p(—)\()k)rl

where Ey is the % modified intention-to-treat (mITT) efficacy due to study treatment and
lamba0y is the annual rate of HIV infections on the placebo in the k" stratum.
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Role of the funding sources

Results

The National Institute of Allergy and Infectious Diseases and the Bill and Melinda Gates
Foundation sponsored this trial; study drug was donated by Gilead Sciences. The
corresponding author had full access to all the data and responsibility for the decision to
submit for publication. The sponsors approved the study design, but were not involved in the
data collection, data analysis, data interpretation, writing of this manuscript, nor the decision
to submit for publication.

Of the 2499 MSM/TGW in this study, 1251 were randomized to receive TDF-FTC and 1248
to placebo. Table 1 compares HIV incidence by baseline demographic and behavioral risk
characteristics among the placebo group. This cohort was young (median age less than 25
years) and largely recruited from the Andean countries, where enrollment began. More than
half of the men reported that they had consumed five or more alcoholic drinks per episode of
drinking in the past month, reported six or more sex partners or had non-condom receptive
anal intercourse (ncRAI) with a partner of unknown HIV serostatus in the previous three
months. Overall HIV incidence was 3-9/100 person-years (py) in the placebo arm. Only 1%
of men reported amphetamine or popper use in the past month.

Table 2 provides results from univariate and multivariate analyses of baseline demographic
and risk variables associated with HIV acquisition. Men reporting any ncRAI in the previous
three months were more than five times as likely to acquire HIV as men reporting no
condomless sex. Among men reporting ncRAI, the hazard was greatest among men
reporting this activity with partners believed to be HIV negative (adjusted hazard ratio
(AHR) 8-87, 95% confidence interval (CI) 2:29-34-40) or of unknown HIV serostatus (AHR
4.76, 95% CI 1.44-15.71). Only 1% of men reported ncRAI with known HIV positive
partners, leading to limited power to assess their risk of HIV acquisition (AHR 7-11, 95% CI
0-70-72-75). One quarter of participants Reported any non-condom insertive anal intercourse
(nclAl) without ncRAI, but this risk factor was not associated with increased HIV
acquisition in either univariate or multivariate analysis. Two risk behaviors were
significantly associated with HIV acquisition on univariate but not multivariate analysis:
cocaine use in the past month, and self-reported ST1I in the past six months.

The PAF combines data on both the prevalence of risk behaviors and the strength of their
association with HIV acquisition to apportion new infections to that risk factor. Overall,
ncRAI accounted for 64% of new infections, with a PAF of 53% for ncRAI with partners of
unknown serostatus and 10% for ncRAI with HIV negative partners (Table 3). In contrast,
the PAF of ncRAI with HIV positive partners was only 1%, likely reflecting the rarity of
that practice in this cohort.

The overall NNT (number of persons given PrEP to avoid one infection in one year) is
lowest when both the incidence and intervention effectiveness are high for a given subgroup.
Overall for the cohort, the NNT was 62 (95% CI 44-147). Figure 3 plots the PAF against the
NNT for various subgroups; optimal characteristics would be a high PAF with a low NNT
(bottom right corner of the plot), while less favorable characteristics would be a low PAF

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.
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with a high NNT (upper left corner of the plot). Two risk factors stand out as possessing the
desirable qualities of a high PAF and relatively low NNT: men reporting any ncRAI, and
specifically those men reporting ncRAI with HIV unknown serostatus partners. Two other
factors stand out as having relatively low PAF and a higher NNT than the average: men
reporting only one partner, and men reporting nclAl only, without ncRAI. Having ncRAI
with a negative partner, and other sexual and substance use risk had a lower PAF but a
relatively low NNT of 60 or less.

Discussion

The simplest and perhaps most effective strategy for identifying MSM/TGW who may
benefit most from PrEP would be to ask two questions of men and TGW: In the last three
months, have you 1) had sex with men, women, or both; and 2) had anal sex as a bottom
without a condom (ncRAI). By offering PrEP to MSM/TGW reporting ncRAI, regardless of
partner serostatus, PrEP would be offered to the subgroup of MSM/TGW most likely to
benefit from PrEP, based on the results of this analysis.

In our study, ncRAI accounted for nearly 2/3 of new HIV infections, an estimate similar to a
recently published study of MSM in Australia, for whom the PAF for ncRAI was 69%.20
Earlier studies of MSM in the US also found substantial PAF of ncRAI with partners of
unknown serostatus?1-22 and ncRAI with partners believed to be HIV negative.?2 That
condomless sex with HIV seronegatives (also known as condom serosorting) increases the
risk of HIV acquisition compared with consistent condom use is supported by numerous
observational studies.2%26 In fact, the only exception to the risk associated with ncRAI may
be for persons in monogamous seroconcordant relationships; in this setting, the risk of HIV
acquisition is quite low, even lower than in men who report always using condoms, but have
multiple partners.2>

Conversely, men not reporting condomless anal sex, or only nclAl, had significantly lower
rates of HIV acquisition (1-2 and 1:5/100 py respectively) in our study. These infection
rates, while not negligible, are considerably lower than the 2/100 py incidence threshold
recommended in some cost effectiveness modeling exercises.16 Other studies suggest small
to moderate PAFs for nclAl (4-20%),20.27 with a substantially lower per-contact risk from
nclAl than ncRAI.28

A recent model of HIV transmission dynamics among MSM in the US and South America
suggests that nearly 40% of new infections among MSM in the US and Peru occur within
primary relationships, although only 2/3 of these occur in known serodiscordant
relationships.2” In contrast, in our study, having a known HIV positive partner had a PAF of
only 3%. This is likely due in part to the very low prevalence of men entering the study with
this risk behavior. Another possible explanation is that the previous models were based on
older data, when HIV positive men may have been less likely to receive effective
antiretroviral therapy, which may, in turn, reduce their infectiousness.2® Although no direct
data exist on the effectiveness of treatment as prevention for MSM/TGW, providers should
surely prioritize offering treatment to the HIV positive member of the couple, both for the
patient’s own health as well as to reduce the risk of transmission to the uninfected partner.

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.
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PrEP may also be offered to the HIV uninfected partner, particularly if the positive partner is
not virally suppressed, has sexually transmitted infections, or if the couple engages in
condomless sex.

As both cocaine use and self-reporting a sexually transmitted infection had a low NNT in
iPrEx, conducting a substance use history and regular STI screening in at-risk MSM/TGW
will also identify individuals who may benefit from PrEP. In other MSM cohort studies,
amyl nitrite?! and amphetamines?2 were independently associated with HIV acquisition,
with PAFs of 28% and 16% respectively. Use of both substances was low in iPrEx,
precluding our ability to evaluate these risks in this study. Similarly, we did not ask about
alcohol or substance use before sex, another risk factor with a substantial PAF in other
cohorts.22 The imprecision of self-reported versus diagnosed STIs may also reduce the
utility of the former in identifying persons at increased risk. Regardless, either self-reported
substance use or STIs should alert the provider to probe more explicitly about sexual risk,
and to consider PrEP as part of a larger screening and risk reduction strategy.

These examples demonstrate the challenges providers face in determining to whom to offer
PrEP. Clinicians must go beyond considerations of public health benefit to weigh the
relative risks against potential benefits for their particular patient in their individual setting.
Fortunately, TDF-FTC PrEP has shown few serious adverse effects in clinical trials,
although longer follow-up of larger cohorts may be required to detect rare serious events.
Renal toxicity was uncommon in HIV uninfected persons, and appeared to be reversible if
drugs were stopped during routine monitoring of creatinine.8:3%:31 TDF-FTC appeared to
cause a small but statistically significant decrease in bone mineral density,32 but the clinical
significance of this decrease is not clear. Persons with chronic HBV infection may rebound
when TDF-FTC PrEP is stopped, and should be monitored; although this rebound has not
been seen in trials that enrolled persons with chronic HBV infection.8:33 Persons with
undiagnosed HIV infection who initiate PrEP will likely develop antiretroviral
resistance,8:3%:31 which could reduce their treatment options. This emphasizes the
importance of regular HIV testing for patients given PrEP, and the need to counsel patients
not to re-start PrEP without first being tested for HIV.

There is no explicit threshold for PAF nor NNT to guide clinicians in choosing to whom to
offer PrEP. The NNT must be considered by weighing the relative benefit of avoiding HIV
infection against the relative dangers of TDF-FTC PrEP for each individual patient.34:35
Condoms remain one (partially) effective strategy for reducing the risk of HIV acquisition;’
PrEP offers additional protection that is controlled by the receptive partner. The relative
benefits and risks of PrEP should be explicitly discussed with potential PrEP candidates, in
the context of other available HIV prevention tools. Potential PrEP users may also factor
cost into decisions. At a societal level, discussion may also occur about prioritization of
providing PrEP against other health care needs, including provision of antiretroviral therapy
for HIV infected persons.11 Additional cost-effectiveness analyses may be helpful to
prioritize how best to reduce new HIV infections in different target populations.

This analysis has several limitations. Although observational data and models suggest
similar risk factors for infection among MSM in North and South America,2’ most

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.
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participants in iPrEx came from the Andean region of South America, and results may not
generalize to other regions or persons outside of randomized controlled trials. This analysis
also does not apply to PrEP for heterosexual persons, although efficacy has also been
demonstrated in this population.3° The iPrEx trial enrolled relatively few Black MSM in the
US or TGW, two populations at particularly high risk of HIV acquisition. The PAFs in this
study, although similar in most cases to those from other studies, may have been influenced
by the behavioral eligibility criteria for iPrEx. Having condomless anal sex with a known
HIV positive partner, although one of the behavioral inclusion criteria, may be considerably
less common in geographic regions in which serostatus is often not discussed. Confidence
intervals for the PAF and NNT are likely to be relatively large for small subgroups, lending
some uncertainty to the estimates. Risk practices are self-reported and may be inaccurate
because of social desirability, faulty recall, or desire to meet study eligibility criteria. PrEP
effectiveness in clinical settings, and therefore the NNT, could suffer if PrEP adherence is
poor, a common weakness among several PrEP trials.31 Conversely, if high levels of
adherence are achieved, such as those seen in the US sites, the NNT will decrease even
further. Demonstration projects and studies of innovative, scalable adherence interventions
are currently underway.

This analysis suggests that MSM/TGW can be screened for potential eligibility for PrEP
even in busy clinical practices by focusing on ncRAI. By adding a few more questions about
number and serostatus of sex partners, sexual practices, substance use, and risk reduction
strategies, clinicians can gain a broader understanding of patients’ needs and formulate a
more comprehensive HIV and STI screening and prevention plan. PrEP offers tremendous
promise for reducing the spread of HIV globally, but clinicians will need to screen and
provide PrEP to at-risk MSM and TGW for PrEP to achieve its promise.
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Research in context
Systematic review

We searched PubMed for published studies of population attributable fraction for HIV
infection among MSM/TGW and guidance for offering PrEP to MSM/TGW, using the
following search terms: HIV, men who have sex with men, MSM, gay, transgender,
population attributable fraction, population attributable risk, pre-exposure prophylaxis,
preexposure prophylaxis, PrEP, eligibility, guidelines, guidance, recommendations,
providers, physicians, clinicians, number needed to treat, and NNT. We restricted our
search to studies published from inception to January 31, 2014.

Interpretation

This is the first study to evaluate clinical trial data to make recommendations about
which men who have sex with men and transgender women should be offered PrEP.
Current CDC0 and WHO! guidance is not explicit about risk criteria for MSM/TGW to
offer PrEP. We combined information about the risk behaviors contributing to new HIV
infections and the number of patients per year who would have to be given PrEP to avert
one infection. Condomless receptive anal sex with partners of unknown serostatus
contributed to more than half of all new HIV infections; similar results have been
reported in US21:22 cohorts. We suggest providers ask a few screening questions of their
male and transgender patients and consider offering PrEP to patients with sexual or
substance use risk, regardless of knowledge of partner serostatus.
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The population attributable fraction by the number needed to treat (NNT) per year to prevent

one infection in iPrEx. Solid line indicates the average NNT.

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.



Page 13

Buchbinder et al.

(8€'v0) 2T 6T € %¥T BUON guonisod LIopuo3-UON
(€6'T2) v 20T L %6 Auy
NEEEQ +AIH
(67'T€) 6€ €90T 9. %16 8UON
(L'6T'9%) 56 v L %t Auy
ch_moou
(Lv'0€) L€ 8TTT 9. %96 8UON
(05'82) L€ €9 4% %SG Aep Jad syuLA § =<
(z'21's€) 0 9Te 62 %82 AKep Jad yul@ #-T z7hununa
(S9'6T)S¢€ VLT 0T %GT suUd o
(s9'61T)5¢€ 59 € %S ueisy
(Leren Ty 608 S9 %0L 1aylO/paxIN
aoey
(T5°2€) 07 002 6 %L1 3UYM
(85'91)0°€ 16 9 %8 UBDLIBWY UBdLVoe|g
(6ST'LT) TS S € %S puejrey L
(T6T'TT) LY 1n% 14 %E BILYY YINos
(0s‘c0) €T 2Tt z %6 salels payun
Anunod
(2622 0§ VLT 0T %GT lizeig
(50T ‘T¥) 59 €erT T %2T lopend3
(ov ‘L2 s¢€ 159 % %95 niad
(T5'T€) 9F 88y 124 %EY Krepuo2ss-1sod
(8¥'caee LT 9z %9¢ Asepuodsg uoneanp3
(5972 0v 6TC 9T %02 Asepuooss uey) sseT
(0¥'z0) 0T 6TT 14 %0T oF =<
(G2'T€)8¥ 502 6T %8T 6€-0€
by
(T9'cd) L€ 12z ST %6T 62-G¢
(528 ey ¥19 v %ES ¥2-8T
(99'61) 9€ 2stT 0T %ET d|eLwdy 0} ajew Jopuabsues |
Japua
(05 ‘ze) 0¥ €T0T €l %.8 3JeN
Ad 00T 42d 2ouspiou] | GOTT=N parodsuiun # | £8=N pa1dajul # | 8¥ZT=N [€10L 40 % $10398} Ysi4 pue oiydeabowsap auijaseg

X3.1d1 ui syuaidioal ogade|d Buowe uondajul AlH YlIM palel1oosse sajgelien ysi pue aiydesbowsap auljaseq

NIH-PA Author Manuscript

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.



Page 14

Buchbinder et al.

1SYD Woyy syauow 9 snoiaaid ay ui 1odal-J1as | LS pue xas abueyoxe uo ereq

14
9SIN0JIBIUI [BUR BAIMESUI WOPUOI-UOU=]\/|dU {8SIN02J81UI [euR 9A1Ida38) WOPUOI-UOU=]¥HdU ‘alreuuonsanb paisisiuiwpe JamaIAISIuL WOy SYIUOW € SNOIA3Id By} Ul SI [eNXas uo Smom
ISWD WOl yuow snoiAaid sy Ul asn auredod pue Bumuip uo Smom
"Pa19ajUl aWRIag WOYM Jo auou ‘sjuedionted g o) asn [oyodje Jo Aloisiy pue syuediolted 2T o) SnJels UOIRINPS UO Blep mc_mm__\,_H
(0L've)6v 182 62 %S¢ stpuow 9 soud ut Auy Hodai-yias A9 11
(9v'L2) o€ 8.8 S %S. sypuow 9 Joud ur 8UON
(T5'92) 9t 9Ly ve %Iy Auy Xes abueyox3
(65T€) T¥ 689 6v %65 8UON
(Lg'ee)ev GE9 4] %SS G<
(0s'cd) ve oey 9z %/€ Gz mﬂmctma X3S 9Jew Jo JsquinN
(T8'v1) e 6 S %8 T
(T-0€ ‘'90) € 9T 1 %T anmisod AIH Aue yia
(99'0v) 2 L09 29 %Y SN1eJS0Ias UMoUXUN YU
glvdou
(99T '2%) 68 85 6 %S AJuo aaeBau AIH UM
(52 '80) 1T 14 1T %0v 3UON
(69°c¥) ¥s 189 2L %09 Ivyou Auy
(62'20)GT 60€ 8 %S¢ Ajuo 1v1ou
Ad 00T J8d Bousproul | GOTT=N PaIoRuIUN # | €8=N P31O3JUI # | 87ZT=N [EIOL JO % $4039€} Yfst pue djydeaBowsp auljsseg

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.



Page 15

Buchbinder et al.

sJ01ARYaq Y1 pue olydesBowap auljaseq AqQ UOISIBAU0204aS AJH 10 SISOl piezey aleLeAlNW pue aleLRAIUN

NIH-PA Author Manuscript

G51-09:0 960 fuy XS [euonoesues |
6.17-99-0 8.1 G<
1€°€-810 12T G-z Slounted xas 0 JaquinN
- RN T
G.¢/-0L0 A TCEV-€90 1141 anmsod AIH Auy
TLST-v7T 9Ly ¥8'9-G8'1 95-€ SNJIS048S UMOUNUN SNJeIS04as Jauned A [\vHou
0€-vE-62¢C 188 09-97-69-¢ 699 annedau AIH Aluo
619T-99°T '8 ¥691-89'T LTS anndesdau Auy
1S59-€70 89T ¥0-9-0¥0 95T Ajuo aniasul uomsod Wopuod-UoN
- 183y -- JEN| SUON
G1€-0L0 291 fuy *BE\_& xas annisod AIH
12%-18:0 68T 16101 A yruow 1sed ur Auy yauow 3sed Ul 8uUreI0D
¢¢ ¢SS0 07T SYUHP G =<
25€-¢80 69T SHULP #-T Yauow 1sed ul |oyod|
- JEN| 3UON
69:2-000 000 ueisy
28'¢-LS0 LT J3Ylo/paxIN
aoey
ZTv-L10 6c'T UBOLIBWY UBdLYY/Xoe|g
- 9y SMYM
18:07-090 ¥5¢ Arepuooss-1sod
11-8-G7°0 26T Arepuodas uoreanp3
- J9y A1epuooss >
18:0T-900 9¢0 0r=<
16'1-99-0 €T'T 6€-0€ aby
8G-T-6¥0 880 6¢-G¢
- 194 ¥Z-81
10 %56 oney paezeH paisnlpy 1D %56 oney paezeH 211s148)0BIRYD BUljaseqg

¢ ?olgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.



Page 16

Buchbinder et al.

Buluaais 0} JoLd SYIUOW € BU) JOAOD SBIGBLIEA YSLI [BNX3S |[e
*

1€2-€L0 0e'T 11:2-26°0 85T anmIsodolss si|lydAs surjaseg
€1:2-9L0 12T 19.2-10'T 291 stpuow g 1sed ut Auy ILS pauiodal-J|es
10 %G6 | oney prezeH pasnlpy | 10966 | oney prezeH onsiI91deIBYD BUlssed

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.



Page 17

Buchbinder et al.

BuIUBa10s 0} JoLId SYIUOW € U JOA0D SBIGRLIBA XSl [BNX3S ||V

*

1417 %6 %08 %S¢ sypuow 9 ise| ut Auy 11S papodal-jfas
85 | %eT %2y %SS G<
09 | %0 %67 %LE ¥4 ,Steupied Jo JaguinN
00T | %0 %9€ %8 T
ve %T %00T %T anisod AIH
114 %€ES %6t %S snielsolas umousun |, SNIeIS0Iss AIH Ag 1wyou
GT %0T %09 %G annefau Aluo
ey %I %€9 %6 Xas [eue Auy Jounred sanisod AIH
43 %9 %1.8 %P yiuow ise| ut Auy auresn)
29 VN %2y %00T 111300
INN | 4vd | Adeoy3 | sdousjensad J0IARY3S(Q XSIJ duljaseq

Ysu

auljaseq Aq paipirens ‘syuedioned x31d1 Jo sdnoabans oy (1 NN) 18811 01 papaau Jaquinu pue ‘Aaealyle ‘(4wd) uonaely sjgeingrinre uonendod ‘aausjenaid

€9l|qel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Lancet Infect Dis. Author manuscript; available in PMC 2015 June 01.



