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Abstract. Objective: To find the association between erectile dysfunction and testosterone
level in men aged 35-45 years. Materials and Methods: We selected men aged 35 to 45
with/without erectile dysfunction, and compared the total testosterone level in both groups.
Altogether 93 men were included for evaluation, 73 men with and 20 without erectile dys-
function. Each man filled out the International Erectile Function Index questionnaire and was
measured for testosterone level and the sex hormone binding globulin three times every 45
days for 3 months. Results: We found significant differences between the studied patients
and those of the control group in the questionnaire score and the total testosterone level.
We did not register fluctuations in the blood flow of the arteria profunda penis bilaterally in all
men. Conclusions: Our study shows that partial deficiency of total testosterone in some men
aged 35 to 45 may also be a possible prerequisite for the occurrence of erectile dysfunction.
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INTRODUCTION

s men age, erectile dysfunction (ED) is an in-
Acreasingly common complaint, with a preva-

lence of 70% in patients aged 70 years and
older. In these patients, it is due to concomitant car-
diovascular or metabolic diseases and to some medi-
cations used to treat them [1]. Other possible causes
include psychiatric disorders [2] or psychogenically
related erectile dysfunction [3, 4].

Androgens are known to be necessary for an ad-
equate erectile response. Some authors have ob-

served in their studies that men with low androgen
levels have a significant reduction in frequency, am-
plitude, and penile rigidity [5]. However, the level of
total testosterone (TT) at which ED occurs is con-
troversial. In addition, castration usually causes a
decrease in sexual function, which normalizes after
treatment with exogenous androgens [6].

Erectile dysfunction occurs not only in adults but also
in young men. In their study, Huang IS et al. reported
a low serum TT level and ED in 10% of men under
40 years of age [1]. Some studies have found that
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20% to 40% of men with ED have low free testoster-
one levels [7], but others have failed to confirm these
findings [2]. The decrease in serum TT level in the
young men is multifactorial and is most often associ-
ated with overweight and obesity [8, 9].

Zitzmann et al. (2006) in their study of men aged 50
to 85 years found a loss of libido at serum TT values
of 12-15 nmol/L and the onset of ED at serum TT
values below 8 nmol/L [10]. However, the threshold
level of serum TT below which ED occurs in young
men remains unknown at present.

AIM OF THE STUDY

To find the association between ED and serum TT
level in men aged 35-45, in an attempt to determine
whether there is a clear discrimination threshold be-
low which it becomes clinically significant.

MATERIALS AND METHODS

Study site, design, and population

From the electronic database of Sveta Sofia Hospital,
we selected 1521 Bulgarian men aged 35 to 45 years
with ED and different body mass index (BMI) exam-
ined in the andrology office for the period from January
2013 to December 2019. We also randomly selected
a control group of 20 clinically healthy men with a nor-
mal BMI of the same age without ED who visited the
andrological office for a prophylactic examination.

Institutional Review Board Statement

All clinical, laboratory, and ultrasound parameters for
the study group of men were extracted from our elec-
tronic database. The participants in this study were
dully informed and signed a written consent form to
participate in it with the explicit condition to remain
anonymous. The project was reviewed and approved
by the Independent Ethics Committee (IEC) of the
Hospital in Obstetrics and Gynecology ,Sv. Sofia“ in
accordance with the Declaration of Helsinki: IEC code
No. 3/28.11.2022, for studies involving humans.

Interview

In our study, we used the International Erectile Func-
tion Index (IEFI) [11]. All 93 participants in the study
declared having partners. For this reason, we did not
include the statement “| am not currently having sex”
in the questionnaire.

Clinical and laboratory evaluation

BMI was determined for each participant [12]. We test-
ed each patient’s serum TT level and the sex hormone
binding globulin (SHBG) three times every 45 days
for a period of 3 months. Furthermore, we performed

blood collection after a mandatory 30-minute rest pe-
riod between 8.00 a.m. and 9.00 a.m. Hormonal analy-
sis was performed with a Mini Vidas apparatus from
Bio-Mérieux Company, and standard reagents were
added according to the enzyme-linked fluorescence
assay method. To calculate the value of free testoster-
one, we used the free androgen index (FAI) formula:

FAl = (100xT)/SHBG

Ultrasonographic technique

Ultrasound scan of the penis in all men was also per-
formed with a Mindray NS2 device with a 7.5 MHz
sector converter for surface organs after the third
blood collection for serum TT level. The analysis of
the blood flow of the deep penile artery (DPA) includ-
ed: peak systolic velocity (PSV), end diastolic veloc-
ity (EDV) and resistive index (RI) [13].

Data analysis

The age, BMI, TT, SHBG, FAl, IEFI result, diameter of
DPA, PSV, EDV and Rl values in all patients were en-
tered into the IBM SPSS Statistics (ver. 25) software.
The critical significance level used was p < 0.05.

Distribution of men according to clinical and lab-
oratory results

According to clinical and laboratory results, the se-
lected group of men (n=73) was divided into 5 groups
according to BMI and the average values of the three
samples for TT as follows:

1. Healthy control group, men without ED, normal
BMI, TT >19.04 nmol/l (n=20)

2. Second group, men with ED, normal BMI, TT <
14.28 nmol/l (n=18);

3. Third, fourth and fifth groups, respectively: men
with ED, overweight and TT < 14.28 nmol/l,
(n=27); men with ED, obesity first degree and
TT < 14.28 nmol/l, (n=16), men with ED, obesity
second degree and TT < 14.28 nmol/l, (n=12).

RESULTS

Demographic. clinical and laboratory characteristics
The demographic, clinical, laboratory and ultrasound
parameters have also been thoroughly presented
by us [14, 15] and the correlation dependencies are
summarized in Table 1.

Table 1. Correlation Dependencies

IEFI BMI 1T FAI
IEFI 1.000
BMI 393" 1.000
T -.529* -.634* 1.000
FAI -.392* -.165* 469* 1000

Legend: (p< 0.05*, p< 0.001**) IEFI — IEFI result, BMI — body mass
index, TT — total testosterone, FAI — free androgen index
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A comparison between the values obtained for the
average serum TT level and the IEFI result is pre-
sented in Fig. 1.
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Fig. 1. Scatter plot comparing the mean values of TT for
all subjects and the number of points part of the question-
naire. The number of the group to which each subject was
assigned was used as a marker

DISCUSSION

Of the 1,521 men surveyed, 618 met the age criteria
of 35 to 45 years. Persons with classical primary or
secondary hypogonadism (n=21) were excluded from
this study. To stratify the cohort regarding ED, only
men living within a partnership were included. This
led to exclusion of men living alone (n=37). Persons
with ED and sexually transmitted infection (n=176),
with cardiac diseases (n=17), diabetics (n=86), with
congenital anomalies (n=7) and with Peyronie's dis-
ease (n=6) were excluded after appropriate assess-
ment of clinical examination and the microbiology
diagnostics of seminal fluid and urine. We also ex-
cluded men with proven psychogenic ED from our
study after evaluation by a psychiatrist (n=268).

Altogether 73 men aged between 35 and 45 years
were included for evaluation and data collection was
comprehensive for our pilot study. This was commu-
nicated to us through the IEFI questions.

Most authors still associate the onset of ED in men
aged 35-45 years with serum TT values below nor-
mal [1, 5, 6]. According to the guidelines, defined for
clinical practice by the Endocrine Society, the normal
serum TT level for men should be between 10.4-34.7
nmol/L [16, 17]. The recommendations of the Interna-
tional Society of Andrology, the International Society
for the Study of Aging Men, the European Association
of Urology and the American Society of Andrology, de-
fine @ minimum serum TT level of 7.98 nmol/L. Our

study demonstrates that the points from IEFI questions
significantly increased (p<0.001) at serum TT level
<14.28 nmol/l compared to the points from IEFI ques-
tions of the control group and serum TT level > 19.04
nmol/l. This observation of our results shows that ED
in young men occurs not when TT values are below
normal, but even below the average values of the nor-
mal range. So far, we have not come across a similar
study in the available literature to be able to compare
these observations to ours. These observations sug-
gest that further studies with more participants are
needed to determine whether there is a clear discrimi-
natory threshold of serum TT level below which ED
becomes more prevalent in men aged 35-45.

Zitzmann et al. (2006) in their study of men aged 50
to 85 years found a loss of libido at serum TT values
of 12-15 nmol/L and the onset of ED at serum TT val-
ues below 8 nmol/L [10]. In our study, we observed the
onset of ED without loss of libido at a serum TT level
of 8.64-14.28 nmol/L. This result indicates that there is
a significant difference in the serum TT level at which
ED occurs between the young and the older men,
which is another argument to recommend additional
androgen studies in young men with ED in the future.

According to Swerdloff et al., it is necessary to confirm
low serum TT concentrations in men with a baseline
value in the mildly hypogonadal range, because on
repeated measurement, 30% of these patients show
a normal level [18]. Following these recommenda-
tions, we examined TT in our group of patients three
times over a three-month period, which we believe
reflected a correct/representative value.

No significant difference in the mean values of the
serum TT was found between the second, third,
fourth and fifth groups, but we observed a clear trend
of a gradual decrease in its level with increasing BMI.
A European study on aging in men found that 73% of
those with reduced androgen levels were overweight
or obese [19]. Of interest however is ED in the men
of the second group with a normal BMI. It is possible
that the serum TT level, alone or in combination with
other factors, except for an elevated BMI, is a pre-
requisite for ED. These observations and the moder-
ate correlation we found between IEFI questions and
BMI (r =0.393**, p<0.001) suggest that an increased
BMI is less important for the occurrence of ED in
young men than a serum TT level < 14.28 nmol/L for
prolonged period (r = -.0529**, p<0.001)

Some researchers have found that 20% to 40% of
men with ED have low levels of free testosterone [7].
We found a moderately negative correlation between
FAI and the IEFI questions (r = -0.392**, p<0.001),
which suggests a lower importance of free testoster-
one for ED in this group of patients.
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Various parameters, such as the DPA, PSV, EDV,
and R, degree of arterial dilation, and acceleration
time, have been proposed to diagnose arteriogenic
ED. But PSV is the most accurate indicator of arte-
rial disease [13, 20]. Color Doppler ultrasound was
performed after the third serum TT blood collection
to ensure that for three months the men had a serum
TT level below 14.28 nmol/L for a prolonged period.
The average diameter of the DPA and blood flow pa-
rameters in our study were close to those of Jung et
al. (2018) [13]. The lack of significant differences in
blood flow parameters between the individual groups,
thereby rejects the vascular factor as a cause for ED
in our study.

Limitations

1. The serum TT level was monitored only three
times over three months and that does not allow
us to tell how ED would develop in the future if
it remained for a longer period < 14=28 nmol/L

2. The number of examined patients included in
this pilot study is relatively small and we are con-
sidering expanding it.

CONCLUSIONS

Our study shows that partial deficiency of total tes-
tosterone in some men aged 35 to 45 may also be
a possible prerequisite for the occurrence of erectile
dysfunction.

Data Availability: The data used to support the findings of
this study are available from the author upon request.
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