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Speaker: Juan Carlos Monge, MD,
FRCPC, FACC, Associate Professor of
Medicine, University of Toronto; Division
of Cardiology, St. Michael’s Hospital,
Toronto, ON.

Dr. Juan Carlos Monge spoke about the
role of testosterone in the regulation of the
cardiovascular system, as well as about
the effects of hypogonadism and testos-
terone replacement on some cardiovascu-
lar risk factors. He discussed the
experimental and clinical evidence con-
cerning testosterone deficiency and testos-
terone replacement therapy’s effects on the
cardiovascular system and metabolic
risks, effects on lipoprotein metabolism,
direct arterial effects, and effects on body
composition, as well as relevant data from
the oncology literature on the conse-
quences of androgen deprivation therapy. 

Generally, most data show an
inverse, favourable relationship between
plasma testosterone and cardiovascular
events. Testosterone functions in the car-
diovascular system via androgen recep-
tors. Some of the activities of testosterone
in the cardiovascular system depend on
the endothelium. Testosterone activates
nitric oxide synthase (NOS); NOS, which
was first characterized as a vasodilator, is
the hallmark of endothelial health.
Bioavailable NOS promotes good health
as it has fibrinolytic activity and is
antithrombotic and antiproliferative. The
cardiovascular risk factors in general
decrease the bioavailability of NOS.
Smoking, hypertension, and dyslipi-
demia all have deleterious effects on
NOS. Testosterone parallels the dilatory
effects of NOS.

Some of testosterone’s effects are
mediated by estrogen as aromatizable
forms of testosterone are converted to
estradiol, which has cardioprotective
antioxidant effects. There are also effects
on the level of lipoprotein production
and a correlation with lowered LDLcho-
lesterol, decreased central obesity, etc.

Dr. Monge discussed a study of the
longitudinal relationship between
endogenous testosterone and cardiovas-
cular disease risk factors in middle-aged
men, which followed the Multiple Risk
Factor Intervention Trial (MRFIT) partic-
ipants (Figure 1).1 This was a large trial of
400,000 US patients between 40–60 years
of age who were followed for 13 years to
determine if changes in total testosterone
related to changes in cardiovascular dis-
ease risk factors. Published results report-
ed a gradual decline in total testosterone
levels with advancing age. Decreases in
endogenous testosterone levels with age
in men were associated with potentially
unfavourable changes in triglycerides
and high density lipoprotein cholesterol,
according to the authors. The association
between declining testosterone levels
with age and a decrease in HDLpersist-
ed despite controlling for other risk fac-
tors such as obesity and other lifestyle
covariates. 

Dr. Monge also reviewed a study
by Feldman et al., using data from the
Massachusetts Male Aging Study, on
the adrenal steroid dehydroepiandros-
terone (DHEA) and its sulfate
(DHEAS), which have been character-
ized as protective against ischemic
heart disease (IHD) in men.2 The study
investigated whether serum levels of
DHEA or DHEAS could predict inci-

dent IHD over a 9-year interval. The
authors reported an association
between low testosterone levels and
IHD: study participants with serum
DHEAS in the lowest quartile at base-
line (<1.6 microg/ml) were significant-
ly more likely to incur IHD by
follow-up (adjusted odds ratio = 1.60,
95 percent confidence interval: 1.07,
2.39; p = 0.02), independently of known
risk factors including age, obesity, dia-
betes, hypertension, smoking, serum
lipids, alcohol intake, and physical
activity. Low serum DHEAwas simi-
larly predictive, confirming prior evi-
dence that low DHEAand DHEAS are
predictive of IHD.

Astudy by Muller et al. of aging men
that examined the protective role of
endogenous sex hormones in the devel-
opment of atherosclerosis in aging men
used measurements of carotid intima-
media thickness to study endogenous sex
hormones and progression of atheroscle-
rosis.3 They found that low free testos-
terone levels were related to
intima-media thickness of the carotid
artery in older men. The association was
found to be independent of cardiovascu-
lar risk factors (e.g., body mass index,
waist-to-hip ratio, presence of hyperten-
sion and diabetes, smoking, etc.).

Other studies Dr. Monge found rel-
evant included those that examined the
relationship between androgen defi-
ciency and cardiovascular as well as
metabolic health, such as the study by
Rosano et al.4 that found low plasma
testosterone to be involved with the
increased risk of coronary artery disease
in male patients with angina; the Blouin
et al. study,5 which investigated andro-
gen levels in Metabolic syndrome and
found significant negative correlations
between androgen levels and adiposity
measures, body fat distribution, and
metabolic risk variables; another study
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by Muller et al.6 which found that high-
er total testosterone, bioavailable testos-
terone and sex hormone-binding
globulin levels in aging males are inde-
pendently associated with increased
insulin sensitivity and reduced risk of
the metabolic syndrome, independent
of insulin levels and body composition
measurements.

Dr. Monge also reviewed the oncol-
ogy literature that has investigated the
consequences of androgen deprivation
therapy (ADT) on metabolic risk factors.7
Men undergoing long-term ADT experi-
ence higher prevalence of diabetes and
metabolic syndrome compared with
controls. Furthermore, men undergoing
ADT also experience higher cardiovas-
cular mortality, an association corrobo-
rated in a study by Tsai et al.8

Testosterone exerts several poten-
tially beneficial effects on the cardiovas-
cular system, Dr. Monge concluded.
Low testosterone levels and androgen-
deprivation therapy are associated with
adverse changes in the cardiovascular

risk factor profile. He echoed Dr. Jere-
my Gilbert’s call for more randomized
controlled trials to strengthen the evi-
dence presented by these studies that
point to testosterone’s cardioprotective
effects. However, he stated that physi-
cians can feel reassured that if a patient
with metabolic and cardiovascular risk
factors is in need of testosterone thera-
py, there is substantial evidence to allay
concerns that testosterone will aggra-
vate any cardiovascular symptoms he
is experiencing and that exogenous
therapy may indeed improve those
symptoms. 
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Figure 1:
Endogenous Testosterone and Cardiovascular Disease Risk Factors in Middle-Aged Men

A major trial, Multiple Risk Factor Intervention Trial (MRFIT), studied 
the longitudinal relationship between endogenous testosterone 
and cardiovascular disease risk factors in middle-aged men.
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Results:
• Gradual decline in total testosterone

levels with advancing age
• Decreases in endogenous testosterone levels  
 with age were associated with potentially                
 unfavourable changes in triglycerides and high density
 lipoprotein cholesterol
• Association between declining testosterone levels with      
 age and a decrease in HDL persisted despite controlling for  
 other risk factors such as obesity and other lifestyle covariates


