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Abstract

INTRODUCTION—Recent data suggests and increased risk of cardiovascular events and
mortality in men on testosterone therapy (TT). To date there are no long term, prospective studies
to determine safety. In such cases, retrospective observational studies can be helpful. We
examined our patient database to determine if TT altered a man’s risk of all cause mortality.

METHODS—We queried our hormone database for all men with a serum testosterone level and
then examined charts to determine testosterone status. In all, 509 men had charts available for
review. We linked our patient records to the National Death Index to determine morality.

RESULTS—Of the 509 men who met inclusion criteria, 284 were on testosterone therapy and
225 did not use testosterone. Age (mean 54 years) and follow up time (mean 10 years) were
similar for both groups. In all, 19 men died—10 (4.4%) of the men not on TT and 9 (3.2%) of the
men on TT. After adjusting for age and year of evaluation, there was no significant difference in
the risk of death based on TT (HR 1.0, 95% CI1 0.39 — 2.57, p=1.0).

CONCLUSIONS—There appears to be no change in mortality risk overall for men utilizing

long-term testosterone therapy.
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Introduction

Low testosterone can negatively impact quality and quantity of life in men.1=3 Treatment of
hypogonadism with testosterone therapy (TT) has been shown to improve muscle mass and
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strength, sexual function and desire, mood, bone mineral density, and mortality.3-7
However, there remains concern about possible negative health effects of TT.

A recent randomized controlled trial of older men with hypogonadism and limited mobility
demonstrated an increased risk of cardiovascular events when on testosterone compared to
placebo.8 For this reason, the trial was stopped after approximately 9 months. However a
separate trial conducted using a similar patient population failed to demonstrate an impact
on mortality after 6 month.? Furthermore, a retrospective analysis of VA data identified a
survival advantage for men on TT with up to 4 years of follow up.10 In contrast, another
retrospective study of veterans demonstrated a higher risk of mortality, myocardial
infarctions, and ischemic strokes while on TT.11 Recently, a retrospective study utilizing US
claims data identified a higher risk of nonfatal myocardial infarction for men after initiating
TT.12

Given the heterogeneity in the literature and the uncertain applicability of previous findings
to middle aged men on TT, we sought to determine the impact on mortality of TT in men 40
years and older. By linking men treated with testosterone therapy over the past 20 years with
the National Death index, we examined the association between mortality and TT.

Patients and Methods

After Institutional Review Board approval, an initial study cohort was identified with
available data from 1989 to 2009 contained in the andrology database at the Baylor College
of Medicine Special Procedures Laboratory in the Scott Department of Urology. The
laboratory performs a high volume of hormone analyses for the treatment and management
of sexual dysfunction, hypogonadism, and male infertility. Within this group, we reviewed
available charts of men to identify a cohort of men with known testosterone therapy status.
Dates and type (transdermal versus injection) of testosterone therapy were recorded. Men
who had used both injection and transdermal therapy were counted in the injection group.

National Death Index Linkage

All eligible men in the andrology database were linked to the National Death Index (NDI).
The NDI is a central computerized index of death record information compiled from data
submitted to the National Center for Health Statistics (NCHS) from each state’s vital
statistics office. The NDI contains nearly all deaths in the United States beginning in 1979
until December 31, 2010 at the time of record linkage. Automated, probabilistic matching
was performed using social security number, first name, last name, middle initial, and date
of birth. All matches were reviewed by ME and SL.

Statistical analysis

Men accrued at risk time from their initial hormone analysis until death or December 31,
2010 (the final year that complete death data was available). The rate of death in our cohort
was compared to the general Texas population given that >90% of the cohort lived in Texas.
We calculated the expected number of deaths by multiplying the number of years at risk by
the 10-year age strata death rates from the Texas Department of State Health Services for the
study period. Standardized Mortality Rates (SMRs) were calculated by dividing the
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observed number of deaths by the expected number of deaths. Analyses were performed on
the entire cohort as well as subgroups (e.g. testosterone therapy status, type of testosterone
therapy, baseline testosterone level).

We also analyzed the risk of death in our cohort after stratifying based on testosterone status
using a Cox proportional hazards regression model while adjusting for age and year of
evaluation. Comparison between Kaplan Meier curves was performed using log rank
function. All p values were two sided with p<0.05 considered statistically significant.
Analyses were performed using SAS (version 9.3, SAS Institute, Inc, Cary, NC).

In all, 509 men met inclusion criteria with 80 on injection and 204 men on transdermal
therapy. There was no significant difference between men on and not on testosterone
therapy with regard to age, date of evaluation, or age at last follow up. The mean follow up
for the group was 10.3 years with some men followed up to 20 years. Baseline testosterone
was significantly lower for the men who were started on TT (325 vs 356, p<0.01; Table 1).

A total of 19 men died in the cohort, 3.2% of men on TT and 4.4% of men not on TT.
Compared to the general Texas population, the men in our cohort had a lower risk of overall
death with 19 cases observed with 59 expected (SMR 0.33, 95% CI 0.20-0.51). The rates
did not differ based on TT status (Table 2)

No meaningful changes in the conclusions occurred when stratifying men by baseline
testosterone levels. (i.e. <300 ng/dL versus =300 ng/dL (Table 3). Table 4. In addition,
similar standardized incidence rates were seen for men after stratification based on type of
TT (i.e. injection versus transdermal) with similar death rates identified between the groups

(p=0.16)).

Discussion

The current report found no increased risk of death for men on testosterone therapy for up to
15 years. Moreover, on subgroup analysis, there was no difference in risk based on the type
of testosterone therapy or baseline testosterone levels.

Testosterone therapy has been shown to benefit men in quality of life measures such as
sexual function and desire and mood.313:14 In addition, health benefits have also been
demonstrated including increased muscle mass and strength, bone mineral density, and even
overall mortality.#-6:10 Despite benefits, there are concerns about the risk of TT for
cardiovascular health.

While two meta-analyses did not report an increased risk of cardiovascular events with
testosterone, a recent trial in older men found a higher rate of cardiovascular events in men
on TT.815.16 | addition, a study on the Colorado VA system reported a higher risk of
mortality, heart attack, and stroke in men on TT.1 In contrast, another trial of older men
found no increased risk of death.? Moreover, a retrospective study demonstrated a mortality
benefit to TT.10 Thus, there is heterogeneity in the literature. Moreover, given that
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dyslipidemia and polycythemia can result from testosterone, biologic plausibility does exist
for a higher incidence of cardiovascular disease. In addition, a limitation of most studies is
the relatively short duration of follow up which complicates issues of long term safety.

The current report suggests that TT does not alter a man’s mortality risk. Indeed, all
subanalyses which compared testosterone methods and baseline patient characteristics
demonstrated no alteration in mortality risk. On subanalyses, cardiovascular mortality did
not show any trends toward increased incidence with testosterone.

It is important to note that the mortality rate is lower in our cohort than the general Texas
population. However, no difference was noted based on TT status suggesting that
testosterone does not meaningfully affect this risk. The lower SMR is perhaps not surprising
given that men who seek medical care represent higher socioeconomic and educated groups.
Indeed, socioeconomic status indicators are associated with mortality.1” In addition, similar
to the “healthy worker effect,” observed in occupational cohorts, men seeking regular
medical care for men’s health related issues likely represent a healthier group than the
overall population.18

Several limitations warrant mention. The retrospective, observational study design limits the
interpretation of the findings because subjects were not randomized to treatment and were,
instead, treated based on clinical condition. As such, bias may be introduced as we may not
be able to adequately control for confounding factors that may have affected both treatment
and outcome. Our number of deaths was relatively small, which limited our power to detect
differences based on TT status

Nevertheless, the current report demonstrates no increased risk of death for men on TT in
men on long term TT. Further studies are warranted to confirm the generalizability of the
current findings.
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Kaplan Meier curves examining mortality after stratifying based on testosterone replacement

therapy (TRT) status.
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