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Summary
Erectile dysfunction (ED) is very common in patients with arterial hypertension (AH), reaching the frequency of 
70% according to various authors, and accompanying psychoemotional disorders aggravating the course of sexual 
and somatic disorders. Associated pathology increases the risk of premature death, worsens the prognosis and 
reduces social functioning of these patients. Common pathogenetic mechanisms of ED, anxiety and depressive 
disorders and AH include endothelial dysfunction with decreased nitric oxide production, low levels of androgens, 
violation of cortico-visceral connections with imbalance of the hypothalamic-pituitary-adrenal system, and sym-
pathicotonia. Complex pathophysiology requires prescription of adequate antihypertensive and psycho-corrective 
therapy, together with effective ED treatment.
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Introduction
Combination of erectile dysf unction (ED), anxiety and 
depressive disorders (ADD) and arterial hypertension 
(AH), so-called «Mutually reinforcing triad», is right-
fully considered one of the most important men’s 
problems of the XXI century. [1]. It is caused by their 
high prevalence, medical and social importance and 
several pathogenetic mechanisms common between 
these conditions [2]. 

Erectile dysfunction is described as inability to 
reach and/or support adequate erection necessary 
for coitus [2]. Around 400mln men have ED and it is 
predicted this number will reach 900 mln persons 
that is related to negative influence of a growing num-
ber of ED risk factors ( AH, smoking, obesity, dyslip-
idemia, and diabetes mellitus) and increased lifespan 
of male population  that is associated with another 
important ED risk factor – aging and age-related an-
drogene deficiency [3, 4]. The first large-scale study 
that assessed ED prevalence was held in 2012 and it 
demonstrated that 1101 respondents (89.9%) out of 
1225 had ED symptoms [5]. 

Sexual functioning is tightly linked with physi-
cal and psychosocial health of men and strongly in-
fluences the life quality of men and their families. 
Significant results of E.O. Laumann e coauthors dem-
onstrated, that erection disorders often accompanied 
with anxiety, despondence and lack of self-confidence 
cause 4-fold and 6-fold reduction of physical and psy-
choemotional component of life quality, respectively 
[6]. Other authors reported that sexual activity direct-
ly correlated with men’s lifespan. Results of prospec-
tive Cayerphilly study that had lasted 10 years dem-
onstrated  that the mortality between men with low 
sexual activity (less than 1 sexual contact per month) 
was 50% higher comparing with the men who had 
sexual contacts twice per week and more often [7]. 

Individual reports of men and women above 55 
years old that had been obtained during recent study 
held in Florida demonstrated that preserved sexual 
activity is associated with positive physical, social and 
emotional health characteristics [8].

Pathogenetic correlation between ED, 
anxiety/depression and AH
Previously the problems of psychogenic origin had 
been considered the main reason of ED, nowadays 
it is established that ED is mostly caused by organic 
and mixed nature. In any case, concomitant anxiety 
and depression aggravate the course of sexual and 
somatic disorders. 

Clinical studies demonstrate tight connection be-
tween ED and cardiovascular diseases [9]. The study 
of F.A. Giuliano and coauthors [10] revealed ED in 
70% of men with AH, and severe AD was diagnosed in 
45.2% of males with AH comparing with 10% frequen-
cy of this disorder in general population. Doppler scan 
of penis vessels reveals ED in 87% of patients with AH 
[11]. The most important pathogenetic mechanism of 
AH and ED is endothelial dysfunction and insufficient 
production of nitrogen oxide (NO), main moderator 
of systemic and organ blood supply. Elevated blood 
pressure with senescent background is accompanied 
with impaired endothelium-dependent vasodilatation 
and consequent structural remodeling, atheroscle-
rosis development, and stenosis of vessels provid-
ing blood supply during erection (Figure 1) [12, 13]. 

Chronic vascular inflammation promotes aggrava-
tion of endothelial dysfunction and ED development. 
Increased levels of inflammation markers and me-
diators (C-reactive protein, intercellular adhesion 
molecule 1 (ICAM-1), interleukins 6, 10, 1β (IL-6, 
IL-10, IL-10β, respectively), tumor necrosis factor-α 
(TNF-α) and endothelial/prothrombotic factors (von 
Willebrand factor, tissue plasminogen activator, plas-
minogen activator inhibitor-1, fibrinogen) have been 
detected in patients with ED [14, 15]. 

It has been proved that ED is an early marker and 
predictor of cardiovascular disease. P. Montsori and 
coauthors demonstrated that ED precedes the de-
velopment of acute coronary syndrome and angina 
pectoris in the majority of cases. The average time 
interval between this events is 12-36 months. It is ex-
plained by the fact that diameter of penile artery is 
2-3 times less than the diameter of coronary arteries 
and 3-4 times smaller than the diameter of carotid 

Figure 1. Common mechanisms between ED, ADD, and AH 
pathogenesis: low testosterone, endothelial dysfunction, slowly 

progressing systemic vascular inflammation
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arteries, thus manifestations of endothelial dysfunc-
tion and atherosclerotic lesions of penile arteries be-
come evident much earlier than the same abnormali-
ties of major coronary and peripheral vessels [16]. 

Low androgens’ level (hypogonadism) is another 
one important mechanism of combined pathology. 
Nowadays it has been established that testosterone 
and its active metabolites not only control adequate 
sexual functioning but also determine the risk of 
unfavorable cardiovascular events development and 
cardiovascular mortality. AH is one of the main car-
diovascular disease risk factors and it is connected 
with low testosterone levels. C. Vlachopoulos and 
coauthors estimated correlation of low testosterone 
levels and development of severe cardiovascular 
event (SCVE) in 228 patients with AH without clini-
cally evident atherosclerosis. They demonstrated that 
during 44 months observation period 19 participants 
(8.3%) had developed SCVE like cardiovascular death, 
myocardial infarction or stroke. Comparing with the 
patients who did not develop SCVE, men with AH had 
lower total testosterone (TT) levels (13.5 ± 2.4 nmol/L 
vs 15.9 ± 5.2 nmol/L, p <0.01) and higher preva-
lence of hypogonadism  (36% vs 16%, p < 0.05) [17]. 
Testosteron has vasoprotective and cardioprotective 
effect mediated through NO, its influence on endo-
thelium and inflammation markers, and its deficiency 
is manifested as cardiovascular disorders like refrac-
tory AH, impaired lipid and carbohydrate metabolism, 
and progressing atherosclerotic remodeling of ves-
sels [18, 19]. Apart from it, androgenic deficiency low-
ers down psychophysical activity and libido, increases 
ED and psychoemotional disorders like anxiety and 
depression that correlates with laboratory test re-
sults (TT ≤ 15nmol/L) [20]. International society of 
sexual medicine recommends to check TT concentra-
tion in patients with ED and/or decreased libido [21]. 

The presence of anxiety and depression in pa-
tients with ED and AH complicates the clinical course 
of comorbid pathology and becomes a risk factor 
of premature death, aggravates prognosis and de-
creases social functioning of these patients [22]. If 
patients with AH have just depressive disorders, they 
have 18% higher risk of stroke and 25% higher risk 
of cardiovascular death [23]. Nowadays several pos-
sible common mechanisms of ADD influencing AH, 
cardiovascular disorders and ED are under investi-
gation. The most important ones are hyperactivation 
of hypothalamo-pituitary-adrenal system and im-
balanced vegetative nervous system with prevailing 
sympathicotonia [24, 25], impaired functional activ-

ity of platelets, increased blood viscosity, endothelial 
dysfunction [24], and increased chronic inflammatory 
response [24-26]. 

Depressive disorders significantly decrease com-
pliance to antihypertensive therapy [27]. These pa-
tients do not follow therapeutic regimen and healthy 
lifestyle in terms of diet, smoking refusal, increased 
physical activity, and restricted alcohol consump-
tion [28]. European guideline for cardiovascular dis-
ease prevention in clinical practice (2016) considers 
depression and anxiety as significant obstacles for 
modification of patients’ lifestyle in desirable direc-
tion that require psycho-correcting work [29]. 

It is necessary to remember that antihypertensive 
drugs by themselves (non-selective β-blockers, thia-
zide diuretics [30-32], and psychotropic drugs like an-
tidepressants and tranquilizers [33]) have a negative 
impact on ED development. Sings of drug-induced 
ED include relatively fast development, presence of 
temporal connection with therapy and reduced inten-
sity or disappearance of ED after drug withdrawal. It 
explains the fact that ED, ADD and AH triad requires 
prescription of adequate hypotensive therapy with 
angiotensin-converting enzyme (ACE) inhibitors, an-
giotensin receptor blockers (ARB) [30-32] and psy-
chotropic treatment with atypical antidepressants 
like bupropion – selective inhibitor of noradrenalin 
and dopamine reuptake, trazodone – antagonist of 
5-HTA/2C serotonin receptors, agomelatine – MT1 
and MT2 melatonergic receptors agonist [33]. The 
drugs listed above have positive effect on ED without 
aggravating erectile function. 

Treatment of ED and ADD in patients  
with AH
Complicated pathogenetic connections between 
ED and ADD in AH require particular treatment 
approach. Safety of sexual activity in AH is an im-
portant question for patients and internal medi-
cine specialists.  According with the Princeton 
Consensus II (Figure 2) [3], patients with control-
lable AH belong to the low risk group and had can 
safely continue sexual relationships and use the 
drugs for ED treatment. Patients with uncontrol-
lable AH having 10-fold increased risk of develop-
ing cardiovascular events during coitus and 2 hours 
after belong to the group of high risk and should 
visit cardiologist and avoid sexual activity until their 
condition would be stabilized. Algorithm of man-
agement of patients according to cardiac risk is 
present at Figure 3 [3, 34]. 
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Phosphodiesterase type 5 (PDE-5) inhibitors can 
be recommended after selection of antihypertensive 
drugs that are the “golden standard” of ED treatment: 
sildenafil, tadalafil, valdenafil [35]. At the same time 
several problems like adverse effects of PDE-5 in-
hibitors (headache, face hyperemia, dyspepsia, stuffi-
ness in the nose, myalgia) and insensitivity to therapy 
in 15-40% of patients remain unsolved. It is known 
that these drugs are able to potentiate relaxing action 
of NO on smooth muscular cells of trabecular tissue. 
But central nervous system impulses are required for 
triggering NO release. Their intensity depends on pa-
tient’s reaction on sexual stimulus. Due to the lack of 
substrate of action, monotherapy with PDE-5 inhibi-
tors is not very effective in case of strong reduction 
of libido  and it is heavily suppressed with age. That’s 
why nowadays it is strictly important to optimize clini-
cal usage of PDE-5 inhibitors for treatment of patients 

with ED [36]. In case of androgen replacement thera-
py several problems like suppression of endogenous 
androsteroids production, negative effect on liver and 
prostate, remain unsolved. 

Use of nature—derived drugs, that have minimal 
number of adverse effects and are capable to in-
crease sexual desire, improve the quality of erection 
and mood, and stabilize vegetative nervous system, 
is a good alternative and addition to ED treatment 
in men with AH. The authors of this article partici-
pated in the study of dynamical clinical evaluation of 
ED and ADD in 78 male patients with AH I-III stage 
during complex therapy [37-39], which included anti-
hypertensive drugs together with adaptogen Eromax 
produced in Russia and containing drone brood, pol-
len pellet, ginseng root, L-arginine, zinc citrate, and 
pyridoxine hydrochloride. All patients were divided 
into two groups with comparable age and severity of 

Low risk Intermediate risk High risk 

•	 �Asymptomatic course or <3 CHD risk 
factors

•	 Controllable AH
•	 Angina pectoris (FC I-II)
•	 �Condition after successful 

revascularization of coronary arteries
•	 �MI without complications  (>8 weeks 

after it)
•	 mild valvular lesions
•	 HF (FC I)

•	 >3 CHD risk factors
•	 stable angina
•	 MI (2-6 weeks after it)
•	 �other manifestations of 

atherosclerosis (peripheral vascular 
disorders, transitory ischemic attacks) 

•	 Unstable or refractory angina
•	 Uncontrollable AH
•	 Hf (fC III-IV)
•	 MI or stroke (less than 2 weeks after it)
•	 life-threatening arrhythmias
•	 hypertrophic cardiomyopathy
•	 severe valvular lesions

Figure 2. II Princeton consensus – identification of cardiac risk groups and sexual activity 

�*  Sexual activity is equivalent to walking 1 mile during 20 minutes or going up 2 flights of 
stairs during 10 seconds 
** � Sexual activity is equivalent to 4 minutes of Bruce treadmill protocol.

Evaluation of sexual function of 
all men
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Intermediate risk

Stress test**
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Recommendations and ED 
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Figure 3. Algorithm of management of patients with ED according to cardiovascular risk [3]. 
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health problems. Patients of the first group (n=55) 
received hypotensive therapy and adaptogen, the 
second group (n=23) received only antihypertensive 
drugs. Small doses of antidepressants (trazodone 
50-150 mg/day) were used in both groups in order 
to reduce evident affective pathology. Common pro-
cedures included also individual and/or family cogni-
tive-behavioral psychotherapy. By the moment of the 
end of treatment, investigation of hormonal status in 
the first group demonstrated significant increase of 
TT levels (from 11.8 ± 4.4 to 17.1 ± 5.7  nmol/L, p<0.02) 
and tendency to increase of dehydroepiandrosterone 
sulfate (DHEAS) concentration (from 1.2 ± 0.3 to 1.4 ± 
0.7 µg/mL, p<0.05) together with decreased prolac-
tin levels (from 521 ± 36 to 285 ± 60 mU/L, p<0.02),  
whereas the patients of the second group had no 
significant changes of hormones’ levels (Table 1). 
All parameters of the “International Index of Erectile 
Function (IIEF) questionnaire increased significant-
ly in the first group (Table 2). Hospital Anxiety and 
Depression Scale (HADS) revealed more significant 
reduction of anxiety and depression in the patients of 
the first group (Figure 2). Before treatment the aver-

age level of depression was evaluated as clinical and 
was comparable in both groups (11.5 ± 0.6 and 11.3 
± 0.7 points, respectively). After treatment this pa-
rameter came back to normal values in the patients 
of the first group (6.9 ± 0.3 points, p<0.02), whereas 
in the second group its values stayed at subclinical 
level. Average depression level estimated with the 
HADS scale was close to clinical level in the begin-
ning of treatment (10.8 ± 0.5 points in the first group 
versus 11.0 ± 0.2 points in the second group); by the 
end of treatment (28 days) depression characteristics 
reached the normal levels only in the first group (6.7 
± 0.3 (p<0.02)) (Figure 4).

Conclusion 
ED and ADD are frequently present in men with AH. 
Combined pathology increases significantly the risk 
of premature death, aggravates prognosis and lowers 
down the quality of patients’ life. Common pathoge-
netic mechanisms of ED, ADD, and AH include endo-
thelial dysfunction, low androgene levels, impaired 
balance of hypothalamo-pituitary-adrenal system, 
and sympathicotonia. ED is an early marker or prede-

Table 1. Dynamics  of testosterone, prolactin, and DHEAS levels in serum during therapy

Parameters
Day 0  Day 28

Reference values  p
Group 1 Group 2 Group 1 Group 2

TT 11.8 ± 4.4 11.4 ± 3.8 17.1 ± 5.7* 13.4 ± 3.1 12.1-38.3 nM/L <0.02
Prolactin 521 ± 36 517 ± 29 285 ± 60* 460 ± 69 24.5-467 mU/L <0.02
DHEAS 1.2 ± 0.3 1.3 ± 0.1 1.4 ± 0.7 1.3 ± 0.2 1.0-4.2 µg/mL >0.054

* Significant differences 

Table 2. IIEF characteristics’ dynamics

Characteristic 
Day 0  Day 28

Group 1 Group 2 Group 1 Group 2
ED 13.4 ± 0.7 12.9 ± 0.8 19.8 ± 0.6* 14.8 ± 0.7

Satisfaction with coitus 9.6 ± 0.4 9.8 ± 0.5 14.1 ± 0.7* 12.8 ± 0.4
Orgasm 5.1 ± 0.4 5.7 ± 0.2 8.8 ± 0.2* 5.9 ± 0.8
Libido 6.1 ± 0.5 6.3 ± 0.1 10.9 ± 0.3** 8.1 ± 0.1

General satisfaction 5.8 ± 0.1 5.9 ± 0.7 10.1 ± 0.9** 7.0 ± 0.7
Significant differences - * p<0,05, ** p<0,02. 

Figure 4. Dynamics of pshycoemotional characteristics 
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cessor of cardiovascular disorders and appears to be 
a valuable diagnostic symptom for internal medicine 
specialists. The triad of ED, ADD and AH requires the 
prescription of adequate antihypertensive and psy-
chocorrecting therapy, complex restoration of sexual 
function and consequently becomes the problem of 
interdisciplinary interaction between cardiologists, 
psychiatrists, sexologists, urologists and endocri-
nologists. 

Conflict of interest: None declared.
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