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Abstract
Background: The benefit and risks of long-term testosteroneiagstnation has been a
topic of much scientific and regulatory interestécent years.
Aim: To assess long-term quality of life (QOL) and séxuaction benefits of
testosterone replacement therapy (TRT) prospeytined diverse, multi-national cohort
of hypogonadal men.
Methods: A multi-national patient registry was used to asdesg-term changes
associated with TRT in middle-aged and older meh WiG. Comprehensive evaluations
were conducted at 6, 12, 24, and 36 months afteflerent into the registry.
Outcomes: Quality of life and sexual function eeraluated by validated measures,
including the Aging Male Symptom (AMS) Scale antemational Index of Erectile
Function (IIEF).
Results: A total of 999 previously untreated men with H@re enrolled at 25 European
centers, 750 of whom received TRT at one or mas#svduring the period of
observation. Patients on TRT reported showed rapitisustained improvements in
QOL, with fewer sexual, psychological and somayimgtoms. Modest improvements in
QOL and sexual function, including erectile funatiovere also noted in RHYME
patients not on TRT, although treated patients gtbeonsistently greater benefit over
time in all symptom domains, compared to untregigents. Total AMS scores for
patients on TRT were 32.8 (Cl: 31.3-34.4) comp&oeB6.6 (Cl: 34.8-38.5) for untreated
patients (p<.001). Small, but significant improwets in IIEF scores over time were
noted also with TRT. Approximately 25% of bothatied and untreated men also used
PDE-5 inhibitors (PDE-5i’s), with notable differeexcin the frequency of PDE-5i

prescription use according to physician speciaity geographic site location.



Clinical Implications: TRT-related benefits in quality of life and sextaiction are
maintained well for up to 36 months following imition of treatment.

Srengths and Limitations: The major strengths are the large, diverse papieptlation
being treated in multi-disciplinary clinical setj;m The major limitation is the frequency
of switching from one formulation to another.

Conclusion: Overall, we confirmed the broad and sustainetwhts of TRT across major
QOL dimensions, including sexual, somatic and psladical health, which were

sustained over 36 months in our treatment cohort.

KEY WORDS: Testosterone replacement therapy, hypadism, sexual function,

quality of life, PDE-5 inhibitors



Introduction

The decline in serum testosterone associated wjgbdonadism (HG) in men is
typically accompanied by a noticeable loss of skdaaire or libido, decreasing sexual
performance and adverse changes in mood, energyudective well-being [1-8]. These
common, bothersome symptoms are the primary retasoincreasing numbers of men
around the world currently seek testosterone rept@nt therapy (TRT), in addition to
other potential clinical benefits of treatment onstulo-skeletal and metabolic functions
[9-12].

The role of hypogonadism in reduced quality of (OL) and loss of sexual
interest or activity in men is well establishedthe European Male Aging Study
(EMAS) [13], well-defined sexual symptoms, includiloss of sexual desire, decreased
frequency of sexual thoughts, and absence of speats or nocturnal erections, were
associated with lower levels of testosterone (19 large, population of 3300 men in 8
European countries. Sexual symptoms were simits$pciated with below normal T
levels in the Boston Area Community Health (BACK)dy, a large, population-based
survey of 1389 US men [1]. Nearly 10% of men oveithe BACH sample had
testosterone deficiency and low desire, and 15%dwad and erectile dysfunction (ED).
An additional 14% had depressed mood symptoms a%dtad loss of musculo-skeletal
strength or onset of frailty.

The decline in serum testosterone associated wjghdonadism (HG) in men is
typically accompanied by a noticeable loss of skdaaire or libido, decreasing sexual
performance and adverse changes in mood, energyudpective well-being [1-8]. These

common, bothersome symptoms are the primary retasdincreasing numbers of men



around the world currently seek testosterone rept@nt therapy (TRT), in addition to
being an important potential clinical benefit cfatment [9-12].

Findings from two recent large, randomized placetwtrolled trials confirmed
significant benefits in restoration of sexual desimproved well-being and other QOL
benefits of TRT. Significant improvements in seXuaction and vitality were reported
in a large, multicenter 12-week trial of daily, togd TRT in hypogonadal men aged 55
on average [14], and moderate improvements in $edti&ity and desire were reported
following 52-weeks of TRT in elderly hypogonadalmria the NIH-funded, T-Trial [15,
16]. In the latter study, a slight decline in séXuaction was noted during the final
month of treatment [16].

The effects of long-term maintenance TRT on sefuadtion and QOL has not
been adequately evaluated in large, well-contradtedies. Persistent effects of TRT on
sexual function and QOL were reported recently smgle-center uncontrolled study of
261 patients with late onset hypogonadism (LOH)pflvhom received testosterone
undecanoate (TU) injections for up to 5 years [1C]inically significant improvements
and sustained benefits of TRT were noted in thidysacross multiple domains of sexual
function and QOL, which were apparent in the fisee months of treatment. These
benefits persisted across all QOL domains oveateeage 5-year period of follow up in
this study.

The Registry of Hypogonadism in Men (RHYME) isragpective, multi-
national patient registry including a broad agegeanf men with diagnosed
hypogonadism, none of whom had prior treatment w@gosterone, and all patients
received extensive medical and psychosocial evialuat the time of enrollment [18].

The RHYME study was designed primarily to evalusgtety outcomes, including



prostate safety and cardiovascular events and hitgrthese results have been reported
elsewhere [19, 20]. We now present the secondanomes of RHYME on sexual
function and QOL symptoms which were assessed anmef validated and widely
used symptom scales and were analyzed as secandaomes [18]. The current paper

presents longitudinal data on sexual function a@l Qenefits of TRT in RHYME.

M ethods

RHYME is a prospective, multi-national patient gy of treated and untreated
men with HG implemented in 25 sites across 6 Elapm®untries (Germany, Italy,
Netherlands, Spain, Sweden, and the United Kingddbmuntries were selected to
include both northern and southern European cas)tim addition to those European
countries with established reimbursement policies sufficient numbers of andrology or
urology practices for effective management of pasieClinical site investigators
included approximately equal number of urologidts13) and endocrinologists or
general physicians (N=12), and were selected baiseleir experience and familiarity
with HG management guidelines and adequate fasland staff to participate in a large,
multi-national patient registry.

Eligibility criteria for registry participation inaded men aged 18 years and older
with a diagnosis of HG, confirmed by low testoster@n at least two occasions. The
determination of low testosterone was made by lineal site using local laboratory,
total testosterone values in most cases. Ceatralratory assays were made available
only to the data center (NERI) and could not beessed by site physicians or study
coordinators due to the non-interventional natune @bservational design of the study

[18]. Central laboratory assays included totsldsterone by means of liquid



chromatography tandem mass spectrometry (LC-M&) hermone binding globulin
(SHBG); luteinizing hormone (LH); prostate specHiatigen (PSA).

Patients were excluded if they had received preatment of any testosterone
products or a past history of breast or prostate&a high-grade prostatic intraepithelial
neoplasia, radical prostatectomy or life expectasioyrter than 24 months as judged by
the clinical site investigator. Patients with nmigggychiatric disorders, drug or alcohol
abuse, or gender dysphoria were also excludedelijible patients were enrolled
consecutively, which reduced selection bias. Omeelled, patients and physicians made
a conjoint decision to initiate TRT; overall 80%patients chose to initiate treatment.
Patients were not required to record their reafmnshoosing or declining TRT.

Each patient enrolled was scheduled for at least(#®) and up to five (5)
assessments over a minimum of 2 years startingsalline and then the following 3-6
months, 12 months, 24 months, and 36 months. Basahd follow-up data collection
included complete medical history, physical exartiama blood sampling, and patient
guestionnaires (Figure 1). Data were collecteduh abstraction of medical records
and a self-administered questionnaire designettarinformation on demographic
characteristics, lifestyle factors (e.g., smokipigysical activity), and other health
information. Quality of life was monitored at regped visits by means of the Aging Male
Symptom (AMS) scale, a validated 17-item, qualitjife measure which has been used
in previous studies of androgen effects in aging [2&, 22]. The AMS sexual symptom
scale includes patient complaints of low desirgidished potency and erection
difficulties, in addition to decreased beard gravithe AMS psychological domain
covers symptoms of depressed mood, negative atand irritability, while the somatic

scale includes symptoms of excessive sweatingp slsturbance and lack of physical



energy. The somatic scale comprises 7 items, wi@gsychological and sexual scales
are comprised of 5 items each [21, 22]. Sub-saaees were computed independently
for the Sexual, Psychological and Somatic Subsadldse AMS [21] and the Total AMS
Score for overall QOL impact [21, 23]. The Intdronal Index of Erectile Function
(IIEF), a multi-dimensional scale of male sexualdtion, was administered at successive
study visits, and sub-scale scores computed foipnivoary domains of erectile function
(EF) and sexual desire (SD) [23]. Lower urinargtsymptoms (LUTS) were monitored
at every visit by means of the International Presg&ymptom Score (IPSS); results for
this measure are reported elsewhere [19].

Additional diagnostic tests or procedures, inclgdomostate biopsy or ultrasound
tests, were requested by the treating physici@momsultation with the patient. This
clinical decision-making was intended to refleclreorld clinical practice in order to
increase generalizability of the RHYME findingsjrzeconsistent with the non-
interventional nature of a registry design. A coat@ldescription of the RHYME trial
design and methodology has been published preyi¢pig].

The disposition of the RHYME cohort accordingl®T status is shown in
Figure 2. Of the 1,006 patients enrolled, 7 werentl ineligible, resulting in an analytic
cohort of 999 patients. A total of 71 patients evesrminated during the study, resulting
in a patient retention rate of 92.9% over 3 yedfsltow-up. Reasons for early
termination included death, loss to follow-up anthadrawal of consent. Approximately
23,900 person-months were accrued, which repres@%€% of the targeted follow-up
period. All patients provided written informed cens prior to enrollment. Registry

protocols were approved by local Ethics Commit{&«3) at each clinical site.



Statistical Analyses

Descriptive statistics, including mean or medidgandard deviation (SD) and
frequency measures were used to characterize ¢éhegatment characteristics of our
sample, and to assess baseline differences betives®who went on to be treated with
testosterone versus those who were not subsequesdted due to patient or physician
choice of treatment options. To ensure maximunodppity for capturing effects of
exposure to TRT, we considered participants tonlibe “treated” group if treatment was
initiated at any follow up visit. Conversely, urdted subjects did not receive TRT at any
time during the period of study.

Longitudinal mixed model analyses evaluated chamggsality of life and
sexual function outcomes. These analyses modekedrmes according to the effects of
TRT assignment and time in treatment, in additmmteraction effects across time.
Testosterone therapy was treated as time-varyitigeifongitudinal model. Using
baseline measured covariates, multivariate modeliag performed to control for
confounders. All covariates were entered into €mgultivariate models predicting each
outcome. Those with a p-value€d.2 in each model were selected as final covarfates
the fully adjusted model. Covariates considerednalyses included: age, country,
baseline comorbidity, modified Charlson Index s¢cdrgation of HG prior to treatment,
BMI, prior urologic or prostate diseases, lowenary tract symptoms (LUTS), smoking,
laboratory measures (cholesterol, TT, SHGB, LH, R®Ad certain medications [for
hypertension, diabetes, lipid-lowering, erectilsfipction (ED), psychiatric disorders,

and benign prostate hyperplasia (BPH)]. SAS 9.3 wsgasl for statistical analyses.



Results

A. Cohort Characteristics: Treated vs. Untreated Patients

Baseline characteristics of RHYME participants sttewn in_Table 1. The mean
age of the cohort at baseline is 59.1+10.5 yeatswt mean baseline TT was 9.5 + 0.5
mol/L. Of the 999 patients enrolled with clinigatiagnosed hypogonadism, 750 (75%)
received at least one prescription for TRT (“tre&t@nd 249 (25%) did not receive TRT
in any form (“untreated”). TRT-treated and untezshimen were not different in age, type
of hypogonadism or other sociodemographic charaties at baseline. Cardiometabolic
profiles were also similar in the two groups pti@TRT. Men who subsequently
received TRT were more symptomatic at baseline (MdS Score = 35.9 + 11.4 vs
41.4 + 13.1 for TRT treated vs untreated men). fBebanen also had higher rates of ED
prior to treatment compared to untreated men (64/4%6.2%), and the rate of other
urologic diseases, including BPH and Peyronie’'salg, were higher in the TRT group
(76.4% vs 67.9%). Gynecomastia was noted in 11 fifétem in the TRT group prior to
treatment compared to 6.9% in the untreated graltippugh similar rates were observed
during the follow up period (6.6% for treated v&%.for untreated men). None of the
participants had received prior TRT, as requiredhgyRHYME eligibility criteria,
although frequent use of concomitant medications eeserved, including
antihypertensives, antidiabetics and lipid-lowenmegdications (Table 1).

B. Treatment Effects on QOL and Sexual Function

() AMS Total Symptom Score
Changes over time in total AMS symptom scoresriated and untreated
men are shown in Figure 3. Despite higher basslioees in the treated group, a

reduction of approximately 7 points (11%) was maimed during the follow up
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period for men on TRT, compared with 4.5 points 686 the untreated men (Figure
3). For men who received T injections or pres@ip on at least half or more of
their study visits (N=566), the average improvemerguality of life scores was even
greater to ~8.0 point&mong consistently treated men, those who begatnent
with an injectable formulation showed a trend tadgaslightly greater symptom
reduction over time (31.9 vs. 33.0), despite highiial scores for the injectable
group (41.0 vs 37.6). Initial treatment with topit@mulations showed a similar
trend, though less pronounced.

Statistical modeling with longitudinal adjustmeat tovariates demonstrated
significant treatment effects over time, with sigrantly less overall symptom
benefit in the untreated group; men receiving HRdwed consistently greater
symptom reduction (lower score = fewer symptomsgifning at 3-6 months and
continuing for up to 3 years. This difference anbfit between treated and untreated
patients was maintained over time, despite highselne or pre-treatment symptom
levels in patients subsequently assigned to TRT.

Both the treatment effect (TRT vs non-TRT) andtiresnt X time interaction
were significant (p<.001) in multivariate, longitodl analyses, as shown_in Table 2.
AMS scores were consistently lower in the TRT coragdo the non-TRT condition,
and this difference was maintained throughout tlew up period (Figure 3).
Treatment effects were similar for men with aniatitliagnosis of secondary
hypogonadism (N=616) compared to the overall cofi+099).

(i)  AMS Sexual Symptoms

Sexual symptoms were similarly improved in bothugres however, patients

receiving TRT again showed consistently greateefieaver time compared to
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untreated men (Figure 4). Sexual symptom scores reeluced from the moderate to
the mild range in both groups, although a signiftdzenefit in favor of the treated
group was observed (p<.001). Both treatment efiadttreatment X time interactions
were highly significant (P<.001), as shown in TableA consistent difference in
favor of TRT-treated men was observed throughaaiBtyear follow up period
(Eigure 4). Similar trends were observed alsarien with an initial diagnosis of
secondary hypogonadism and for consistent comparedonsistent TRT users.
Sustained reductions in sexual symptoms were sigit@ted for those who initiated
therapy on injectable compared to topical agents.

(i)  AMS Psychological Symptoms Subscale

Significant improvements in psychological symptdeg., mood, energy)
were similarly observed over time in both groups.Q01), although the treated group
showed significantly greater improvement overallha adjusted model compared to
the untreated men (p<.001) (Figure 5). Averageescfor psychological symptoms
declined from 9.4 + 1.2 to 8.1 + 0.6 for the trelageoup, and from 9.1 + 1.1t0 7.8 +
0.9 for the untreated group. A significant inteiactof treatment over time was again
observed (p<.007) (Table 2).

(iv)  AMS Somatic Symptoms Subscale

A significant decrease was similarly observed mtbmatic symptom scores
for treated vs. untreated men in the adjusted nsamladl a marked decrease over time
was seen in both treated and untreated patiergar@=6). Both groups declined from
the moderate to the mild somatic symptom rangdy avithange of 2.2 points on
average in the treated group compared to 1 poiptdaement in the untreated group

(Eigure 6). A statistically significant interactiaf treatment by time was also seen
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for this measure (i.e., fewer somatic symptom$etteated group over time).
Similar to the psychological symptoms score, adgisheans show somatic
symptoms to be consistently improved in treatedpamed to untreated patients,
despite higher baseline scores in the treated gr@imote, a relatively slight
increase in somatic symptoms was observed in tlreated group during the last
year of follow up, compared to treated men who maéed their improvement over
time (Figure 6).

(V) I1EF Erectile Function Domain

EF domain scores showed similar trends in favarRT (p<.001), after
multivariate analysis accounting for age, BMI, comitant medications and other
covariates (Figure 7). Erectile function increaapgroximately 0.1% per month in
the treated group, a small but significant effactdjusted means (p<0.001; See
Table 2). A borderline statistically significantéraction of treatment and time was
noted for erectile function domain scores, withemd towards greater improvement
in erectile function in men on TRT over time. OJknamean domain scores for the
erectile function scale were 18.9 in treated merl¥9 in untreated men (Table 2),
despite lower initial EF scores in patients subsetjy receiving TRT (Figure 7).

(vi) lIEF Sexual Desire Domain

A similar pattern of positive response to TRT wasrsin results for sexual
desire scores, as shown by the Sexual Desire dosuaies from the IIEF scale
(Figure 8). Again, treated patients showed a igmt improvement on this measure
during the first 6 months of TRT, which was susgdiffior the following 24-36
months. Significant differences, although smalgmtude (10% in treated men; 7%

in untreated men) were observed, although theivelahprovement during treatment
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for the TRT group is highlighted by near-identioaan sexual desire scores in the

two groups prior to treatment (Figure 8).

C. Use of Phosphodiesterase Type 5 Inhibitors (PDE-5is)

Approximately 25% of men in both groups were regukers of PDE-5is at
enrollment and the majority continued to use PD&ehiring the course of RHYME.
Significant variations in the frequency of PDE-Seuvere associated primarily with
treating physician specialty (Chi-Square=50.8, p€01) and clinical site location (Chi-

Square=65.6, p<0.0001). As shown in Figures 9a8aneDE-5i's were prescribed more

frequently by urologists (35.9%) compared to enthamdogists or general practitioners
(16.1%). The highest percentage of PDE-5i presoriptwere administered to RHYME
patients in Spain (ES) (44.2%), which also hadgh nepresentation of urologic sites

(4/5).

Discussion

The results of this prospective, multi-national Eldical outcomes registry
provide further evidence of sustained and condistenefits of TRT in improving long-
term quality of life and sexual function in a laygeverse cohort of hypogonadal men
(18); findings which are in keeping with outcomeported in recent randomized
controlled trials [14, 15, 16]. The consistencytlodse effects across trials and studies,
treatment groups and different outcome measunmebisst and compelling. In particular,
sexual desire or activity measures in these stugfies/ed the same significant, albeit
relatively modest magnitude of change with treatmérectile function was improved,
but only marginally by TRT, after controlling fdne effects of concomitant medications

and comorbidities. Other, non-sexual quality fif butcomes showed greater degrees of
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improvement, despite differences in the types of E@ministered and study
populations.

In general, RHYME participants who received TR Daé& or more treatment
visits showed consistent, sustained symptom impnave compared to untreated patients
over the course of RHYME. These benefits and anpments in psychological, sexual
and somatic symptoms were evident as early as 8+hs following initiation of
treatment, and persisted over the course of 36 msamftfollow-up. More modest
symptom improvements were also noted in RHYME pasi@ot receiving TRT, which
may have been due to non-specific effects of sdeddrontact with medical staff at
participating sites or more specific effects ofvamanagement of concomitant medical
conditions (approximately 25% were diabetic; alds@fo were hypertensive) and the use
of concomitant medications (25% were prescribed B 20% had alpha blockers), or
recommended lifestyle changes (e.g., reduced stresght loss). Despite similarities in
health status and medical management across theatiemt groups, however, patients
on TRT showed consistently greater symptom imprar@ron all QOL component
measures. These symptom benefits persisted ateacty monitored, 36 month follow
up period.

It should be noted that treated patients were repmgptomatic and had a higher
prevalence of ED prior to treatment, on averagd,veere more likely to have
concomitant urologic or psychiatric conditions artflity or past prostate biopsies. It is
unclear what effect, if any, these concomitant domas or past medical history may
have had on the outcome of TRT, although the benefisymptom improvement were
clearly evident despite these baseline differenCemated patients were slightly more

overweight on average prior to treatment, althotlgh difference failed to reach
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statistical significance. Differences between patigreated with injectable TRT and
those receiving topical formulations also failedeach statistical significance in adjusted
models.

Large and sustained QOL benefits have been repartently in a single center
HG treatment registry by Almehmadi et al [17] usthg same symptom measures (AMS,
IIEF, IPSS) as those used in RHYME [18]. Our ressate broadly similar and showed
benefits similar to those reported in this longwidr.e., 5-year) observational study of
long-acting, TU injection therapy in 261 patientishvadult-onset hypogonadism (AOH).
Patients in the Almehmadi et al study [17], wergergymptomatic prior to TRT than
RHYME patients [18], with Total AMS Symptom Scores0 prior to treatment, which
improved by 20+ points over 5 years of TU injeciiorMoreover, these effects were
found to be reversible when TRT was withdrawn fgesod of approximately 18
months, and then to largely recover when TRT wasstated. [24, 25]

In contrast, in our RHYME cohort, mean AMS totabises were <40 prior to
treatment (i.e., patients were less symptomatia),stores improved by approximately
20-25% of baseline values of both AMS Total anduaéSymptoms Sub-Scale scores of
the AMS measure, in addition to sub-scale scorab®i$D domain of the IIEF. Similar
thresholds of benefit have been established fatingiand male sexual disorders [26,
27]. Moreover, our results were consistent acoagsome measurement domains and
individual measures, although the magnitude of geassociated with TRT in RHYME
was less pronounced than the 50% level of impromemeported by Aimehmadi study
[17]. The higher dysfunctional baseline scoresat study, extended duration of
treatment (5 years vs 2-3 years) and highly camsistpplication of TRT with scheduled

administration of long-acting TU injections in thhysician’s office giving 100%

16



compliance in the Almehmadi study [17] are all ikEactors accounting for the greater
degree of symptom benefit observed in that stuaypared to ours. In RHYME, a broad
range of oral, injectable and topical TRT formwas were administered for different
time periods and switching between formulationsuoed. For these reasons, we were
not able to correlate individual treatment benedbtspecific formulations of TRT in
RHYME.

Despite a variety of TRT formulations and dosages, switching between
formulations, the present study was able to confirenbroad and sustained benefits of
TRT across major QOL dimensions, including sexs@atatic and psychological health,
which were maintained over 36 months in our treatraehort. Of note, the most
substantial symptom benefit was observed in theaiocraymptom domain, which
includes 7 somatic complaints related to HG, sichx@essive sweating, disturbed sleep
and physical weakness. Modest, sustained improvisnmehUTS were seen also in
patients on TRT in RHYME, as reported elsewherg] [WVe could not show a statistical
advantage for the injectable compared to topiaahédations of TRT on QOL outcomes,
although treatment disconintuations, switching frame TRT formulation or dose to
another, concomitant uncontrolled use of PDE-%ifg] other factors may have obscured
differences between formulations or dosages. lthibe noted that the study was not
designed or powered to compare one form of TRnaiteer, but to evaluate the overall
risks and benefits of TRT.

Erectile function scores showed improvements irptieelicted direction, although
the magnitude of improvement in erectile functiomswnarkedly less than reported by
Almehmadi et al [17]. Patients with AOH in thatdythad average EF domain score

improvements >10 points from baseline during therse of 5 years of treatment with
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long-acting TU injections [17]. Significant, but momodest improvements of 4+ points
in EF scores were seen during 2-3 years of mixed fhiRrapy in RHYME.

The level of improvement in EF scores observedhtYRIE, on the other hand, is
similar to results reported recently from the 12atho randomized NIH trial (T-Trials) of
topical testosterone in hypogonadal men over 65LEI5 In this multi-center,
randomized placebo-controlled trial, 12 monthsopidal TRT resulted in consistent,
clinically meaningful improvements in sexual adivand desire, but less improvement
in erectile function, as measured similarly by BfeDomain of the IIEF [23]. Less than
10% of patients in the Snyder et al trial receigedcomitant PDE-5’s during the 12-
month period of treatment compared to 25% of p&ienRHYME, although the amount
of improvement in EF scores was roughly similaioasrthe two studies.

Other studies have reported similar QOL and sefunadtion benefits of TRT
using alternative outcome measures. For examgiafisant QOL benefits of daily
topical TRT were observed with 16 weeks of TRT adstiation in another recent
double-blind, randomized trial [14]. Significantpnovements in patients on topical TRT
were observed on a new self-report measure of sex @nd energy (SAID), in addition
to a validated new hypogonadal energy diary (HEI].[ Based on changes in these
novel measures, significant improvements in QOL saxlal function were observed
following 16 weeks of topical TRT compared to plaeelt is not possible to compare the
magnitude of effects in this study (14) directlyttwiesults from RHYME or other recent
studies [17, 25] due to difference in design, dareof treatment and outcome measures
used.

Nevertheless, the overall pattern and directioeffacts is similar across all of the

recent TRT trials and registries [14, 15, 17], desiine highly diverse patient
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populations, including those with ‘functional’ (epposed to classical/pathological)
hypogonadism associated with multiple comorbidiied concomitant therapies, such as
those in RHYME. Taken together, the present figdjriogether with those from other
recent studies (14, 15, 17), strongly supportvibe that sustained and clinically
important benefits in QOL (especially related twisd and physical function) can be
achieved by TRT in hypogonadal patient irrespeabiviie hypogonadal etiology and
patient’s age or health status.

Given the ongoing controversies regarding the dvies&/benefit of TRT [28-
30], it is especially important to document meafuhgenefits of TRT, as recommended
by the Institute of Medicine’s report on TRT in 20[831]. The RHYME study, unlike
other hypogonadism registries or uncontrolled olzg@nal studies, provides data for
comparison of TRT effects with outcomes for an eated group at the same study sites,
albeit without randomization or double blind cotgrdviost importantly, our data show
consistent improvements across measures, ovemeh@cross treatment conditions in
TRT-treated men compared to a similar group ofgmasi treated without TRT. This adds
substantial weight to the positive results fromergdarge-scale trials and registries
showing clinically meaningful, sustained QOL betsefor men receiving TRT by means
of topical or injection formulations. Further stadiare needed to determine which
patients are more or less likely to show susta@@d. benefits with TRT, and to
examine systematically the use of combined thewdly PDE-5i’s, anti-depressant
agents or lifestyle changes. In the meantime, iodirfgs provide strong support for
clinicians who use TRT regularly to improve QOL a&xXual function in middle-aged

and older patients with HG.
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All Subjects Combined

Treatment (TRT) Status

Overall Cohort Untreated Treated
. . (n=249) (n=750)
Baseline Characteristic N n (%) or mean | n (%) or mean n (%) or p-value
+SD +SD mean + SD
Age 999 59.1 £10.5 50.7+ 11.1 58.9+ 10.3 0.30
Age Group 999 0.27
<60 yr 516 (51.7) 121 (48.6) 395 (52.7)
>60 yr 483 (48.4) 128 (51.4) 355 (47.3)
Type of HG 751 0.26
Primary HG (LH>7.6) 135 (18.0) 39 (20.7) 96 (17.1)
Secondary HG (LH<7.6) 616 (82.0) 149 (79.3) 467 (83.0)
BMI 989 30.0+ 55 294+ 51 30.2+ 5.7 0.04
Mean (median) time between HG 999  4.2(0.4)+16.6 43(0.7)+145 420321 093
diagnosis and entry into registry (mo)
Past Surgeries/Therapy 999
Orchiectomy 27 (2.7) 1(0.4) 26 (3.5) 0.01
Orchidopexy 18 (1.8) 4 (1.6) 14 (1.9) 0.76
Pituitary surgery 28 (2.8) 5(2.0) 23 (3.1) 0.36]
Radiotherapy 17 (1.7) 3(1.2) 14 (1.9) 0.46
HG symptoms at time of diagnosis 999
Erectile dysfunction 622 (62.3) 140 (56.2) 482.06 0.02
Decreased desire for sex 116 (11.6) 26 (10.4) 19MJ 0.49
Fatigue/weakness/decreased strength 100 (10. (143%) 64 (8.5) 0.01
Aging Males’ Symptoms (AMS) Scorg 975 40.1 £13 BH11.4 41.4+131 <0.0001
Infertility 39 (3.9) 18 (7.2) 21 (2.8) <0.01
Gynecomastia 979 98 (10.0) 17 (6.9) 81 (11.1) 0.0
Chronic diseases/comorbidities at 999
baseline
Urologic Disease* 742 (74.3) 169 (67.9) 573 (76.4) 0.01
Endocrine Disease 532 (53.3) 129 (51.8) 403 (53.7) 0.60
Cardiovascular Disorder 515 (51.6) 125 (50.2) @n1) 0.60
Pulmonary Disease 130 (13.0) 29 (11.6) NA -
Psychiatric Disease 151 (15.1) 24 (9.6) 127 (16.9) 0.01
Top 5 concomitant medications at 999
baseline
Anti-hypertensive medications 495 (49.5) 119 (¥7.8 376 (50.1) 0.53
Lipid lowering medications 391 (39.1) 89 (35.7) 23@0.3) 0.20
Anti-diabetes medications 257 (25.7) 65 (26.1) (Z226) 0.88
Erectile dysfunction medications 253 (25.3) 60.124 193 (25.7) 0.62
Peptic ulcer medications 180 (18.0) 41 (16.5) 3FL5) 0.48
LUTS Severity (based on IPSS score) 980 0.87
None to mild (<8) 584 (59.6) 148 (61.7) 436 (58.9)
Moderate (8-19) 308 (31.4) 73 (30.4) 235 (31.8)
Severe ¥20) 88 (9.0) 19 (7.9) 69 (9.3)
Erectile Dysfunction (based on IIEF 081 <001
score)
None to mild £22) 343 (35.0) 104 (43.5) 239 (32.2)
Moderate to severe (<22) 638 (65.0) 135 (56.5) ®U3B)
Past prostate biopsies 999 37 (3.7) 18 (7.2) 19 (2.5) <0.001
Past DRE 999 774 (77.5) 181 (73.0) 593 (79.1) 0.05
Abnormal result 774 195 (25.2) 57 (31.5) 138 (23.3) 0.03
Male kin with prostate cancer 987 56 (5.7) 18 (7.3) 38 (5.1) 0.19




Total AMS AMS Sexual Symptoms AMSS Psychol ogical Symptoms AMS Somati ¢ Symptoms I1EF Erectile Function Domain | [1EF Sexual Desre Function
n=566 n=845 n=630 n=859 n=671 n=904
Effect % change’  CI” p-value |9 change®  CI” p-value |9 change* CI” p-value [9% change* CI” p-value |9 change® CI”  pvalue (o change® CI”  p-value
TRT| -13.6 -15.6,-11.6 <0.00 -18.8 -20.9,-16.6 <0.001 4-9 -12.0,-6.8 <0.001 -11.9 -14.0,-9.7 <0.09Q1 25 1.8, 3.<0.001 0.9 0.8,1.1 <0.001
Time -0.4 -0.6,-0.3 <0.001 -0.5 -0.6,-0.3 <0.001 -0.4 6;00.2 <0.001 -0.3 -0.5, -0.2 <0.001L 0.1 0.0,0.1 <0.001 .0 0O 0.0,0.0 0.002
TRT*Time| 0.3 0.1,0.5 <0.00% 0.4 0.2,0.6 0.001L 0.3 0.5,0. 0.007 0.3 0.1,05 0.005] -0.1 -0.1,0.0 <0.06 -0.0 -Q@ - 0.008
TRT atanyvist| Mean* cl” Mean* cl” Mean* cl” Mean* cl” Mean* cl” Mean* cl”
Yes| 32.8 31.3, 34.. 9.7 9.2, 10.: 8.3 7.8, 8.¢ 13.5 12.9, 14. 18.9 17.3, 20.. 6.8 6.5, 7.
No 36.6 34.8, 38.5 115 10.9,12.2 8.9 8.3,95 14.9 14.1, 15.7 17.0 15.4,18.6 6.0 5.7,6.4

¥ The value presented represents the percent cfiang@ne-unit increase in the effect. This calted by: [exp(beta) — 1]*100
o 95% confidence interval
* Geometric

Sgnificant Covariates by Model:
Total AM S: visit: p<0.0001, treatment*visit: p=0.17, BMI: 0001, age: p=0.03, country: p<0.001, HG typef)°{2=0.03, daily hard physical work: p=0.10, snrmakhistory: p=0.03,
self-reported health: p<0.001, previous urologgodiler: p=0.04, current psychiatric disorder: p@@,(sychiatric disorder meds: p<0.001.

AMS Sexual Symptoms: treatment status: p=0.14, visit: p<0.001, treatrhesit: p=0.004, age: p<0.001, BMI: p=0.02, coyn{p=0.001, months from HG diagnosis: p=0.11,\dadrd
physical work: p=0.04, smoking history: p=0.01f$eported health: p<0.001, previous urologic dissr p<0.001, psychiatric disorder meds: p<0.001.

AM S Psychological Symptoms: treatment status: p=0.02, visit: p=0.0002, ag®.p1, BMI: p<0.001, HG type (1°/2°): p=0.01.

AM S Somatic Symptoms: visit: p<0.001, age: p=0.18, BMI: p<0.001, coyn{y<0.001, months from HG diagnosis: p=0.18, dadyd physical work: p=0.17, HG type (1°/2°): p=0) .felf-
reported health: p<0.001, current psychiatric disarp<0.001, psychiatric disorder meds: p=0.006.

|1 EF Erectile Function: treatment status: p=0.004, visit: p<0.001, treatttvisit: p=0.07, age: p<0.001, modified Charl$odex: p=0.001, country: p<0.001, site specialtg0001, daily
hard physical work: p=0.08, self-reported heal#0.001, family history of prostate cancer: p=0g&vious urologic disease: p=0.005, current psydhbidisorder: p=0.10, ED meds:
p=0.02, psychiatric disorder meds: p=0.006, lipiér meds: p=0.02.

|1 EF Sexual Desire Function: treatment status: p=0.03, visit: p<0.001, ag€.@4, BMI: p=0.05, country p=0.01, daily hard plegdiwork: p=0.004, self-reported health: p<0.0@nily
history of prostate cancer: p=0.005, psychiatrsodier meds: p=0.02.
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