
Late-onset hypogonadism in men 41

cial effects of androgens which have been observed 
in HDL-cholesterol levels in both sexes.15,16 All in 
all, the connections of both endogenous levels of T 
and T therapy on blood lipids are complicated and 
evidence exists in both directions.11,17 The association 
between T and lipids still lacks strong epidemiological 
verification. We hypothesised that, in agreement with 
the increased atherosclerosis in hypoandrogenic men, 
atherosclerotic alterations could also be found in men 
with LOH symptoms and decreased T. The objective 
of the study carried out11 was thus to determine the 
association of sex steroid hormones with serum lipids 
within a subcohort of the TuMAS men.

The study population consisted of 1,619 men, 
including those who where originally determined 
to have a high LOH symptom score and who came 
(64%) to the laboratory to give a blood sample. In a 
bivariate analysis, T correlated inversely with BMI, 
total cholesterol and triglycerides, smoking and Car-
diocascular Diseases (CVD) and correlated directly 
with HDL-cholesterol (Table 2). Alcohol consumption 
correlated directly with HDL-cholesterol (r = 0.18, p 
<0.0001). In multivariate analysis, when the independ-
ent correlates of serum lipids were taken into account 
(age, BMI, T, smoking, alcohol consumption, CVD 
and diabetes), T and alcohol consumption appeared as 
positive and BMI as negative correlates. With regard 
to triglycerides, BMI and CVD appeared as positive 
and age and T as negative correlates. In further analy-
ses, the associations between T and triglycerides and 

HDL-cholesterol were independent of BMI, and the 
independent positive correlates for HDL-cholesterol 
appeared to be T and alcohol consumption, whereas 
the correlation with BMI was negative.

Hence, these data showed that low T in ageing men 
is independently associated with adverse lipid profile, 
including low HDL-cholesterol and high triglycerides. 
These results provide evidence that negative influence 
of T on blood lipids is not responsible for the higher 
risk of atherosclerosis and CVD in ageing men. In fact, 
higher T levels seem to be associated with favourable 
lipid profiles. Moreover, there also seems to exist 
an independent favourable component in the effect 
of T on blood lipids that is not dependent on BMI. 
Beneficial effects of T on insulin sensitivity may at 
least partly explain this independent effect.17

The mechanisms responsible for the increased 
incidence of CVD in men still remain inadequately 
understood. It seems that sex hormones have a gen-
der-specific effect on atherosclerotic risk factors. 
According to this study, low serum T concentration 
in middle-aged and ageing men was associated with 
an atherogenic risk profile including obesity, low 
HDL-cholesterol and increased triglycerides. These 
results provide evidence that low plasma T in ageing 
men is associated with increased risk of atherosclerosis 
also independent of overweight. However, a recent 
meta-analysis indicated that T supplementation of 
men may induce reductions in both total cholesterol 
and HDL-cholesterol concentrations.18 One possible 
caveat of T treatment is thus the possibility that it 
may only reverse a biochemical parameter (serum T) 
that is a consequence of the protective mechanisms 
against the stress of disease, such as atherosclerosis. 
It would therefore sound more reasonable to treat the 
causes of lower T than to pharmacologically reverse 
a parameter indicative of imbalanced homeostasis. 
However, the current data are still insufficient for 
final conclusions. In any case, we may safely conclude 
that high physiological T levels are not associated 
with increased CVD risk in ageing men.

INCREASED CAROTID ATHEROSCLEROSIS 
IN MEN WITH SYMPTOMS OF LATE-ONSET 
HYPOGONADISM

We further evaluated the association of ageing 
male sex hormone levels with the risk of CVD.8 

Table 2. Spearman’s correlation coefficients between testosterone and 
other study variables in 1,619 ageing men in the TuMAS Study.11

Variable r p-value

Age -0.04 0.13

BMI -0.34 <0.0001

Total cholesterol -0.06 0.025

HDL-cholesterol 0.24 <0.0001

LDL-cholesterol 0.05 0.09

Triglycerides -0-30 <0.0001

CVD -0.13 <0.0001

Diabetes 0.005 0.85

Smoking -0.05 0.02

Alcohol consumption 0.02 0.34

The Turku 3Q scale -0.008 0.75

The AMS scale -0.03 0.26


