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Abstract

Objective: Low-dose testosterone has been shown to improve depression symptom severity,
fatigue and sexual function in small studies in women not formally diagnosed with major
depressive disorder (MDD). We sought to determine whether adjunctive low-dose transdermal
testosterone improves depression symptom severity, fatigue, and sexual function in women with
antidepressant-resistant MDD. A functional MRI (fMRI) substudy examined effects on activity in
the anterior cingulate cortex (ACC), a brain region important in mood regulation.

Methods: Randomized, double-blind, placebo-controlled, 8-week trial of adjunctive testosterone
cream (AndroFeme®, Lawley Pharmaceuticals, Australia) in 101 women, ages 2170, with
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antidepressant-resistant MDD. Primary outcome measure was depression severity by
Montgomery-Asberg Depression Rating Scale (MADRS). Secondary endpoints included fatigue,
sexual function, and safety measures. fMRI substudy (n=20) primary outcome was change in ACC
activity.

Results: Mean age was 47+14 (SD) years and mean baseline MADRS score was 26.6+5.9.
Eighty-seven (86%) participants completed 8-weeks of treatment. MADRS scores decreased in
both arms [testosterone: 26.8+6.3 to 15.3+9.6; placebo: 26.3+5.4 to 14.4+9.3 (baseline to 8 weeks,
respectively)], with no difference between groups (p=0.91). Improvement in fatigue and sexual
function did not differ between groups, nor did side effects. fMRI results showed a relationship
between ACC activation and androgen levels pretreatment, but no difference in ACC activation
with testosterone vs placebo.

Conclusions: Adjunctive transdermal testosterone, though well tolerated, was not more effective
than placebo in improving depression, fatigue or sexual dysfunction symptom severity. Imaging in
a subset of participants demonstrated that testosterone did not result in greater activation of the
ACC.

TRIAL REGISTRATION: clinicaltrials.gov identifier: NCT01783574
Plain Language Summary:

Low-dose testosterone has been shown to improve mood, fatigue and sexual function in small
studies of women not formally diagnosed with depression. The authors administered low-dose
testosterone or placebo cream to women with depression that was resistant to traditional
antidepressant therapy. Both the testosterone and placebo groups experienced improvements in
mood, fatigue, sexual function, with no differences between the groups. They concluded that
testosterone cannot be recommended for antidepressant-resistant major depressive disorder based
on the results of this study, and that additional studies may still be warranted given the large
placebo effect observed.

Introduction

In patients with major depressive disorder (MDD), nonresponse to selective serotonin
reuptake inhibitor (SSRI) and serotonin norepinephrine reuptake inhibitor (SNRI) treatment
is common, particularly in women, occurring in about 70% of patients despite adequate
dosing.! Additional, well-tolerated augmentation strategies are needed -- particularly ones
that do not cause or exacerbate symptoms such as fatigue and sexual dysfunction.
Transdermal testosterone, in doses designed to raise levels within or near those that are
physiologically normal for women (10-20% of male levels), is a candidate for such a
therapy based on modest preclinical and clinical data.

Preclinical and animal models are consistent with the hypothesis that androgens are
modulators of mood.2~ Testosterone affects brain function directly as well as by
aromatization of testosterone to estradiol and conversion to the potent androgen,
dihydrotestosterone (DHT).>-10 Additionally, the testosterone metabolite 5a-androstane,
3a,17p-diol (3a-diol) is a neuroactive steroid that has been shown to exert important
GABAergic-related effects on affective symptoms. Preclinical models also suggest androgen
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effects on central serotonin neurotransmission, which is relevant to the modulation of core
depression symptoms.11

There are also clinical data in hypogonadal men with refractory depression2 and from
small, randomized, placebo-controlled trials in women not selected for MDD that suggest a
beneficial effect of testosterone on mood. The latter were conducted in women post-bilateral
oophorectomy with sexual dysfunction!3 or in women with hypopituitarism1#, low-dose
testosterone administration improved mood, fatiguel* and sexual dysfunction.1> Qur
preliminary data in women with treatment-resistant depression (n=9) treated with
transdermal testosterone in an 8-week open-label trial demonstrated that 67% achieved
categorical response [defined as a decrease in Montgomery-Asberg Depression Rating Scale
(MADRS) score = 50% from baseline], and 33% achieved remission (MADRS score < 10)
after 8 weeks of therapy.16 Moreover, in our studies and in other investigations, evaluating in
total over 2000 women followed for up to a year, low-dose transdermal testosterone was
extremely well tolerated, without significant hyperandrogenic or metabolic side effects.1’

Based on these data, we hypothesized that low-dose adjunctive testosterone would result in
greater improvement in depression symptom severity in women with antidepressant-resistant
MDD compared with placebo. We additionally hypothesized that testosterone would be
well-tolerated and, compared with placebo, would improve fatigue and sexual dysfunction —
specific symptoms that are commonly associated with MDD and with many medications
used to treat MDD. In addition, because use of compounded and male-branded testosterone
products by women is common,8 we sought to establish whether adjunctive transdermal
testosterone was safe and well-tolerated for women with MDD. Finally, we also explored
whether adjunctive low-dose testosterone would increase activation of the subgenual and
dorsal anterior cingulate cortex (ACC), a brain region important in the regulation of mood.

The protocol was approved by the Partners Human Research Committee and the Butler
Hospital Institutional Review Board, and written informed consent was obtained from all
participants prior to any procedures being performed. Inclusion criteria included females
between 21 and 75 years old, with primary diagnosis of MDD by DSM-1V criteria using the
Structured Clinical Interview for DSM-IV (SCID-1V),1? depression severity reflected by
MADRS score = 12, and current treatment with an antidepressant (15, 2 or 3" trial in the
current depressive episode) at an adequate dose for at least 8 weeks, with sufficient source
documentation to confirm a high level of confidence in treatment details using the MGH
Antidepressant Treatment Response Questionnaire (ATRQ).2° In addition, baseline free
testosterone level of no higher than the third quartile of the normal range was required.
Exclusion criteria included significant suicide or homicide risk, history of psychotic
features, or bipolar disorder as assessed by the SCID-IV. Medical exclusions included
untreated hypothyroidism, current use of androgens, and history of a hormone-responsive
cancer. Sixty-five participants were recruited and studied at the Massachusetts General
Hospital site and 36 at the Butler Hospital site.
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The study utilized a 2-site, 8-week, randomized, placebo-controlled, parallel-groups trial
design. Participants were randomized in a 1:1 ratio to low-dose adjunctive testosterone
cream (AndroFeme 1%, Lawley Pharmaceuticals, West Leederville, Australia)?! or identical
placebo also manufactured by Lawley Pharmaceuticals. The starting dose of 10 mg daily
was chosen to target the upper-normal range for young women.2! Dose titration was
performed by an unblinded study monitor based on serum free testosterone levels. Placebo
sham dose adjustments were made to maintain investigator blinding. Testosterone cream was
applied as an adjunct to ongoing, stable pharmacotherapy.

Psychiatric assessments, hormone levels and dose adjustments were performed as outlined in
Table 1. To assure reliability and quality control, ratings at MGH were supervised by
psychiatrists and psychologists at MGH and Butler Hospital, using the same standards and
principles to ensure consistency across the two sites. Psychiatric evaluators at both sites were
extensively trained in the use of the SCID and MADRS by “gold standard” videos; prior
assessments of inter-rater reliability in these measures yielded kappa coefficients greater
than 0.75 and intra-class correlation coefficients greater than 0.8.

Hormone Assessment

Samples were collected before 10 a.m., stored at —80° C and batched for analysis. Serum
testosterone, free testosterone, cortisol, estradiol and estrone concentrations were assayed by
Mayo Medical Laboratories (Rochester, MN). Serum testosterone was measured using liquid
chromatography with tandem mass spectrometry (LC-MS/MS), and free testosterone by
equilibrium dialysis.

Statistical Analysis

The primary efficacy endpoint was change in MADRS score. Chi-square test or t-tests were
used as appropriate to compare the distributions of baseline variables and evaluate baseline
group equivalence. Outcome variables were measured at 5 time points: pre-treatment
baseline and at weeks 2, 4, 6, and 8. The efficacy analysis used a repeated measures analysis
of variance, with both treatments set to placebo at baseline, and to their respective groups at
follow-up. The treatment effect using this model measures the average difference between
the treatments at weeks 2 through 8, corrected for baseline values. The variance covariance
matrix was left unspecified. With 50 subjects in each treatment group, we predicted greater
than 80% power to detect a 5-point difference in the change in MADRS scores (baseline to
8-weeks) between the testosterone and placebo group.22:23

The same procedure was used for analysis of change in hormones, except that for all
hormone levels other than testosterone and free testosterone, there were only 2
measurements available: baseline and week 8. We tested for an interaction between baseline
free testosterone level and treatment by introducing an interaction term and a main effect of
testosterone into this model. Interaction testing between menopausal status and treatment
was performed using the same methods. Additionally, within group analyses were performed
using paired t-tests. Response and remission rates were compared across the two groups
using a Fisher Exact Test. Data are presented as mean * standard deviation (SD).
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The Systematic Assessment for Treatment Emergent Events Systematic Inquiry (SAFTEE-
SI) questionnaire categorizes adverse event severity as 0 (none), 1 (mild), 2 (moderate), and
3 (severe). Treatment emergent side effects were defined as an increase by 2 or more levels
of severity from pre-treatment baseline assessment. The proportion of participants in each of
the two treatment groups who reported threshold side effects at any time during the
treatment period were compared using a Fisher Exact Test.

fMRI Substudy

Thirty-one participants at the Massachusetts General Hospital (MGH) site were evaluated to
enroll 20 subjects in the fMRI substudy. Eleven of these 31 subjects declined (n=8) or were
not eligible (n=3). fMRI scans were performed at baseline and at week 8. In pre-menopausal
women, all testing was performed in the follicular phase of the menstrual cycle.

fMRI data were acquired using a 3.0-T whole-body scanner (Skyra-System), equipped for
echo planar imaging (Siemens Medical Systems, Iselin NJ) with a 3-axis gradient head coil.
Images were projected using a rear projection system and £-Prime (2.0) stimulus
presentation software. Following automated scout and shimming procedures and two high-
resolution 3D MPRAGE sequences, fTMRI images (i.e., blood oxygenation level dependent
signal [BOLD]) were acquired using T2*-weighted sequence (39 horizontal slices aligned
perpendicular, 3.1 mm thickness, TE= 28 ms, TR= 2.0, flip angle= 90°).

Participants completed a rapid event-related emotional conflict paradigm?42° in which faces
with fearful and happy expressions were presented with the words “happy” or “fear” written
across them and participants’ task was to identify the emotional expression of the faces
while ignoring the words, which were either congruent or incongruent with the facial
expression.

fMRI data were processed using SPM8 software (Wellcome Department of Cognitive
Neurology, London, UK; www.fil.ion.ucl.ac.uk/spm). fMRI images were motion corrected,
spatially normalized to the standardized space established by the Montreal Neurologic
Institute (MNI; www.bic.mni.mcgill.ca). Condition effects were modeled with regressors
representing the occurrence of each trial type (incongruent vs. congruent). For each
participant (first-level analysis), condition effects were estimated at each voxel, and
statistical parametric maps (SPMs; i.e., contrast images) were produced for each condition
(incongruent; congruent). To estimate conditions on the group level (second-level analysis)
individual participants’ SPM contrast images were entered into a second-level random-
effects analysis, using a flexible factorial model with subject as the first factor and condition
(incongruent vs. congruent) as the second factor. The a priori specified region of interest was
the ACC, with a secondary pre-specified region of interest of the posterior cingulate cortex
(PCC). For each, we adopted a statistical threshold of p<0.05 uncorrected. The ACC and
PCC were defined with masks provided by Anatomical Automatic Labeling tool26
implemented in the WFU PickAtlas http://www.ansir.wfubmc.edu).27:28
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Baseline clinical characteristics for 101 randomized participants are presented in Table 2.
Sixty-six percent had one, 25% had two, and 9% had three failed antidepressant trials prior
to study start. Mean age was 47+14 years and mean MADRS score 26.6+5.9, with no
significant differences between the active testosterone and placebo groups. The percent of
premenopausal women in the testosterone (59%) and placebo groups (48%) was not
significantly different (p=0.32). Eighty-seven (86%) participants completed the 8-week
study. Five subjects in the testosterone group (8%) and 9 in the placebo group (18%)
dropped out before the 8-week visit (p=0.26). Reasons for discontinuation in the testosterone
group included: lack of efficacy (n=2), physician decision (n=1), acne (n=1), and personal
reasons (n=1). Reasons for discontinuation in the placebo group included: lack of efficacy
(n=3), lost to follow-up (n=4), protocol violation (n=1), and personal reasons (n=1). Two of
these participants returned for end-of-study visits (1 in the testosterone group and 1 in the
placebo group); their data were included in the 8-week (completers) dataset. Mean final
testosterone dose in the treatment group was 12.2+5.6 mg/day (median dose 10 mg/day,
range 2.5-25 mg/day).

Hormone Levels

Mean total testosterone and free testosterone levels increased significantly over time within
the group of women receiving testosterone and also compared to the group receiving
placebo. Total testosterone levels increased from 19411 to 105+70 ng/dL in the testosterone
group and from 1849 to 18410 ng/dL in the placebo group (p<0.0001, within and between
groups). Free testosterone levels also significantly increased within the active group and
between groups, from 0.3+0.2 to 1.9+1.1 ng/dL in the testosterone group and 0.3+0.2 to
0.4+0.2 ng/dL in the placebo group (both p<0.001). Morning serum cortisol decreased
within the testosterone group (p<0.05) and did not change in the placebo group; there was
no significant difference between groups. Serum estradiol decreased in the testosterone
versus placebo group (p=0.036). Estrone levels were not affected by testosterone or placebo
administration.

Depression Symptom Severity

MADRS scores decreased in both groups [testosterone group: 26.8+6.3 baseline to 15.3£9.6
at 8 weeks vs. placebo: 26.3+5.4 baseline to 14.4+9.3 at 8 weeks], with no statistical
difference between the groups (p=0.91) (Table 3, Figure 1). Remission status (MADRS
score of <10) was achieved at study end by 36% in the testosterone group and 44% in the
placebo group (p=0.52). Categorical response (improvement in MADRS =50%) was
experienced by 47% vs. 49% (p=1.00) of the testosterone vs. placebo groups, respectively.
Response was not moderated by baseline free testosterone level or menopausal status (i.e.,
there was no interaction between treatment effect and baseline free testosterone level or
menopausal status). Additionally, Clinician Global Impressions-Severity Score (CGI-S)
ratings of “much improved” or “very much improved” characterized 31% of the testosterone
group vs. 41% of the placebo group (5=0.37). All other measures, including measures of
fatigue and sexual function, improved from baseline to 8-weeks in both the testosterone and
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placebo groups, with no significant difference between the groups (Table 3). There was no
effect of depression symptom severity or study site (MGH/Butler) in post-hoc analyses (data
not shown).

Safety and Tolerability—Changes in total SAFTEE-SI scores, which measure treatment-
emergent symptoms, did not differ between the groups at any time point. The following side
effects were reported in >5% of subjects: acne, hot flashes and headache. All side effects are
reported in Table 4. No reported side effect differed significantly between the testosterone
and placebo groups and there were no serious adverse events.

fMRI Substudy Findings

Of post-treatment scan completers (n=18), eight were randomized to receive testosterone
and 10 to placebo. Baseline free testosterone levels in all fMRI subjects (n=20) were
inversely associated with baseline dorsal ACC activation (x=0, y=8, z=40, Ke=43, Z=2.64,
p=0.004 uncorrected) and posterior cingulate cortex activation (x=6, y=-42, z=50, Ke=24,
Z=2.65, p=0.004 uncorrected) in response to the emotional conflict task. Pre- to post-
treatment change in ACC and PCC activation in response to the emotional conflict task
(incongruent vs. congruent stimuli) was no different in the testosterone vs placebo group.
Only these pre-specified ROl were analyzed.

Discussion

Augmentation with transdermal testosterone, administered at low doses designed to raise
free testosterone levels to the high-normal female reference range, did not improve severity
of depression, fatigue, or sexual dysfunction symptom severity to a greater degree than
placebo. Additionally, fMRI data from a subset of trial participants showed no difference in
activation of the dorsal and pregenual ACC following testosterone compared to placebo. We
found that low-dose adjunctive testosterone had an excellent safety profile in this 8-week
trial. The placebo response rate in this trial was high (49%), which might have accounted in
part for the lack of observed treatment effect.

Major depression disproportionally affects women and inadequate treatment response in
depression is highly prevalent. For example, the STAR*D multi-center trial demonstrated
that approximately two-thirds of patients with MDD do not achieve remission after 8-12
weeks of adequate antidepressant therapy.2? Although there are effective augmentation
therapies available, such as lithium and atypical antipsychotics, many patients do not
respond to or are intolerant of these interventions. Even when adequate responses are
obtained, these drugs may cause significant side effects which limit their long-term use.
30,31,32,33,34,35,36 previous trials and our pilot data supported the evaluation of transdermal
testosterone in a properly-scaled randomized, prospective trials. Testosterone was an
excellent candidate for study in women with antidepressant-resistant depression because of
its potential antidepressant effects, ability to improve fatigue and sexual function, and
favorable side effect profile.13.15.37-42 Nevertheless, in this rigorously designed, placebo-
controlled study, we did not find a significant improvement in mood with testosterone
compared with placebo, although, as noted above, the high placebo response rate might have
accounted for the lack of significant differences. As these were antidepressant-resistant
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subjects, who by definition are a more challenging population to treat, the results of this
study may not be generalizable to other depressed patients.

It should also be noted that response and remission rates that we observed for testosterone
administration in this study were in line with what the literature typically suggests for
antidepressants.*3 However, the placebo response rate was also high and similar to that of
testosterone. Placebo response rates in depression studies are often high,* and it has been
shown that studies with greater than a 40% placebo response rate are unlikely to demonstrate
a statistically significant effect of the antidepressant.#> Additionally, studies demonstrate a
higher placebo response rate when patients with a lower severity of depression are included,
46,47 a5 was the case in this study. High placebo response rates may challenge underlying
assumptions when designing trials using current methods, and several initiatives have
focused on novel strategies to reduce placebo response in depression studies.#8-51 Studies
implementing these strategies may produce better quality data with greater separation rates
between active treatment and placebo in cases where the drug is truly effective. Therefore,
further studies employing these strategies may be warranted.

To our knowledge, this is the first randomized, placebo-controlled study of adjunctive low-
dose testosterone in women with antidepressant-resistant MDD. Fooladi et a/52 randomized
women (n=44) with treatment-emergent loss of libido who were on stable SSRI or SNRI
therapy to low-dose testosterone or placebo to assess effects on libido and sexual function.
They observed no improvements in their primary endpoint, reported level of libido, but did
find an increase in frequency of sexual activity. Consistent with our findings in women with
antidepressant-resistant MDD, they reported no group difference in change in depression
severity as a secondary endpoint. However, women with severe depression (Beck Depression
Inventory-11 score > 28) were excluded from this study, resulting in recruitment of a sample
with mild depression (mean baseline Beck Depression Inventory-I1 score of 8.0).52 Although
these results may not be generalizable for a more severely ill or antidepressant-resistant
population, they are consistent with the results of our study.

The anterior cingulate cortex (ACC) has been implicated in the pathophysiology of MDD.
53,54 Our prior fluorodeoxyglucose-positron emission tomography (FDG-PET) study
examined the effects of low-dose testosterone in women with anorexia nervosa and relative
androgen deficiency, and found lower cerebral metabolism in women with anorexia nervosa
than in controls, with increases in subgenual ACC activation following testosterone
administration.® Consistent with these prior findings, we report an inverse association
between baseline free testosterone levels and both ACC and PCC activity (as measured by
fMRI), suggesting that further study of the possible role of gonadal steroids, including
androgens, in the etiopathology and/or as treatment targets in antidepressant-resistant
depression is warranted. However, we did not find a difference in activation of the dorsal and
pregenual ACC or PCC following testosterone compared to placebo in this study.

Limitations of this study were those inherent in all blinded clinical trials of a disorder
characterized by symptom heterogeneity and response vulnerable to placebo effect, as is
MDD. It is possible that a more homogeneous population of postmenopausal women with
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lower levels of testosterone at baseline may allow detection of differences in testosterone
versus placebo. Moreover, we cannot rule out Type Il error in the context of a higher than
expected placebo response.

This rigorously designed, double-blinded clinical trial did not find significant group
differences between adjunctive low dose transdermal testosterone and placebo for
antidepressant augmentation in women with treatment resistant MDD and had a high
placebo response rate. Low-dose testosterone was well tolerated but failed to differentially
impact overall depressive symptom severity, fatigue, or sexual dysfunction in women treated
for 8 weeks with doses titrated to achieve blood levels near the upper end of the normal
reference range. Additionally, testosterone did not result in greater activity in a brain region
(ACC and PCC) implicated in MDD etiopathology compared to placebo. Based on our
findings and the results of several other recent clinical trials, we conclude that the addition
of low-dose testosterone to ongoing, ineffective antidepressant medications should not be
recommended for women with MDD. These negative results are important given the number
of women who use off-label male-branded and/or compounded testosterone. Further studies
of adjunctive testosterone in antidepressant-resistant MDD using strategies designed to
reduce placebo effects may be warranted.
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Depression Severity Response

-« O+« Placebo
—@— Testosterone

Figure 1.

N =

Study Visit (Weeks)

Depression severity over time represented by mean MADRS score (£SD) in the testosterone
(solid black circle, solid black line) and placebo (open diamond, dotted line) groups by study
visit. There was no significant difference between the testosterone and placebo groups at any

visit.
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Table 1.
Study schema and drug dosing schedule.
| Screening | Baseline | Week 2 | Week 4 | Week 6 | Week 8

Diagnostic Screening
SCID-IV and MGH ATRQ | X | | | | |
Depression Symptom Severity
MADRS X X X X X X
CGI-S X X X X X
IDS-SR X X X X X
Fatigue and Sleepiness
BFI X X X X X
ESS X X X X X
FSS X X X X X
Sexual Function
DISF | | X | X | X | X | X
Quality of Life
SF-36 | | X | X | X | X | X
Safety Measures
CHRT X X X X X
SAFTEE-SI X X X X X
Hormone Assessments X X X X X X
Drug Dosing
Randomized to starting dose of 10 mg/d (1 mL) N
testosterone or 1 mL placebo gel
Dose Titrations X X X

. Decrease dose by 5 mg/day if free testosterone >2x upper limit of normal at one visit OR if free testosterone >1.5x upper limit of

normal at two consecutive visits

. Increase dose by 5 mg/day if free testosterone <age-adjusted median at any visit

. Placebo sham dose adjustments were made to maintain investigator blinding
Drug Discontinuation X

Abbreviations: SCID: Structured Clinical Interview for DSM-1V; MGH ATRQ: Massachusetts General Hospital Antidepressant Treatment
Response Questionnaire; MADRS: Montgomery-Asberg Depression Rating Scale; CGI-S: Clinician Global Impressions-Severity Scale; IDS-SR:
Inventory of Depressive Symptomology-Self-Report; BFI: Brief Fatigue Inventory; ESS: Epworth Sleepiness Scale; FSS: Fatigue Severity Scale;
DISF: Derogatis Interview for Sexual Function; SF-36: Short Form-36; CHRT: Concise Health Risk Tracking (Self-Report); SAFTEE-SI:
Systematic Assessment for Treatment Emergent Events Systematic Inquiry.
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Baseline clinical characteristics.

Table 2.

Testosterone (n=51)

Placebo (n=50)

Mean SD Mean SD
Age (years) 46 14 48 14
BMI (kg/m?) 28.2 76 30.3 7.9
Premenopausal (n) 30 24
Number of Failed Trials 15 0.7 14 0.6
Total Testosterone (ng/dL) 19 11 18 9
Free Testosterone (ng/dL) 0.3 0.2 0.3 0.2
Montgomery-Asberg Depression Rating Scale (MADRS) Score 26.8 6.3 26.3 5.4
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Table 3.
Psychiatric assessments and hormone levels.
Testosterone Placebo
Baseline 8 Weeks Baseline 8 Weeks P-value®
Mean | SD | Mean | SD | Mean | SD | Mean | SD

Depression Symptom Severity

MADRS Score 26.8 6.3 15.3 9.6 26.3 5.4 14.4 9.3 0.91

CGI-S Score 4.3 0.6 31 14 4.3 0.6 2.8 12 0.78

IDS-SR 35.9 10.5 20.1 11.2 34.9 10.0 19.1 10.1 0.81
Fatigue and Sleepiness

BFI 6.2 1.9 4.0 2.3 5.6 2.0 3.7 2.8 0.92

ESS 8.0 4.7 6.0 4.2 9.4 4.7 6.8 3.6 0.80

FSS 45.0 12,5 38.6 13.8 42.4 12.3 35.9 13.9 0.81
Sexual Function

DISF | 32.8 | 27.3 | 451 | 313 | 38.7 | 30.1 | 475 | 34.0 | 0.37
Quality of Life

SF-36 PCS 66.7 20.3 72.6 19.6 66.7 20.6 74.3 18.3 0.43

SF-36 MCS 295 13 54.5 224 331 145 54.5 19.7 0.27

Hormone Levels

Total testosterone 19 11 105 70 18 9 18 10 p<0.0001

Free testosterone 0.3 0.2 19 11 0.3 0.2 0.4 0.2 p<0.001

*
P -value for comparison of change in psychiatric assessment or hormone level from baseline to 8 weeks in subjects randomized to receive

testosterone vs placebo. For SF-36, lower scores indicate worse quality of life. For DISF, lower scores indicate worse sexual function. For all other
scales/questionnaires, higher scores indicate worse symptom severity. Abbreviations: MADRS: Montgomery-Asberg Depression Rating Scale;
CGI-S: Clinician Global Impressions-Severity Scale; IDS-SR: Inventory of Depressive Symptomology-Self-Report; BFI: Brief Fatigue Inventory;
ESS: Epworth Sleepiness Scale; FSS: Fatigue Severity Scale; DISF: Derogatis Interview for Sexual Function; SF-36 PCS: Short Form-36 Physical
Component Score; SF-36 MCS: Short Form-36 Mental Component Score.
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Table 4.
Subject-reported adverse events.
Testosterone | Placebo
P -value

n % n| %
Hot flashes 2 4 6 | 12 0.16
Acne 7 14 3 6 0.32
Headache 6 12 51 10 1.00
Increase in facial or body hair 1 2 4 8 0.20
Skin irritation at site of cream application 1 2 3 6 0.36
Delayed menses 0 0 2 4 0.24
Breast tenderness 2 4 1 2 1.00
Scalp hair loss 1 2 0 0 1.00
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