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Abstract: 
 

Hypogonadism syndrome in men is a clinical and laboratory syndrome caused by a decrease in 

testosterone secretion by the testes. Depending on the level of damage to the hypothalamic-

pituitary-gonadal system, there are two main forms of hypogonadism: hypergonadotropic, or 

primary hypogonadism, and hypogonadotropic, or secondary hypogonadism, the clinical picture, 

diagnosis and treatment of which are presented in this clinical lecture. 
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Introduction. Hypogonadism syndrome in men is a clinical and laboratory syndrome caused by 

decreased secretion of testosterone by the testes. Depending on the level of damage to the 

hypothalamic-pituitary-gonadal system, two main forms of hypogonadism are distinguished: 

hypergonadotropic, or primary hypogonadism, and hypogonadotropic, or secondary hypogonadism. 

Hypergonadotropic hypogonadism in men is caused by a decrease or complete absence of the 

androgen-secreting function of the testicles, due to their damage by the pathological process; 

hypogonadotropic hypogonadism - a decrease or complete loss of gonadotropic stimulation of the 

testicles. Both forms of hypogonadism can be either congenital or acquired and develop before and 

after puberty. The main causes of congenital, prepubertal primary hypogonadism are chromosomal 

abnormalities (Klinefelter syndrome), anorchidism, late treated cryptorchidism, and acquired ones 

are trauma, radiation, chemotherapy for cancer, as well as other toxic lesions of the testicles. 

Secondary hypogonadism is congenital in Kallmann syndrome (anosmia combined with lack of 

gonadotropin production) and the “fertile eunuch” syndrome (isolated LH deficiency), while 
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acquired in cases of tumors of the pituitary gland and hypothalamus, as a result of their surgical 

treatment or radiation therapy, hemorrhages in the tumor. Prepubertal hypogonadism is 

characterized by high growth (with preserved secretion of somatotropic hormone) or dwarfism 

(with deficiency of somatotropic hormone), eunuchoid body proportions - long limbs, shortened 

torso, poorly developed skeletal muscles, female-type fat distribution, true gynecomastia, pallor of 

the skin, lack of hair on the pubis, armpits, high timbre of voice, length of the penis up to 5 cm, the 

scrotum is atonic, unpigmented, without folds, testicular volume is less than 2 ml or their absence in 

the scrotum, “unawakened” libido syndrome. Post-pubertal hypogonadism is characterized by a 

decrease in sexual desire, a decrease and weakening of adequate and spontaneous erections, 

prolonged sexual intercourse, weakening of brightness or absence of orgasm, lack of ejaculation, 

decreased hair on the body and face, thinning hair on the head, pale skin, penis - 5 and more than 

cm, atonic, moderate pigmentation and folding of the scrotum, testicles more than 12 ml, soft, 

flabby on palpation. Along with pure forms of primary (hypergonadotropic) and secondary 

(hypogonadotropic) hypogonadism, their combination is often found - mixed hypogonadism, which 

develops in various pathological conditions: liver diseases, kidneys, exogenous intoxications, but 

most often this form of hypogonadism occurs in obesity (metabolic syndrome), diabetes mellitus 

and in older men (age-related hypogonadism). This form of hypogonadism is characterized by a 

decrease in the number of Leydig cells, their sensitivity to gonadotropins,a decrease in the speed of 

blood flow in the testicles (a component of primary hypogonadism) and hypothalamic-pituitary 

depletion, a decrease in the amplitude and frequency of LH surges with disruption of negative 

feedback (a component of secondary hypogonadism). In addition, patients experience an increase in 

the concentration of sex hormone binding globulin, resulting in a decrease in free, biologically 

active testosterone, which further worsens the course of hypogonadism. Moreover, in cases of the 

development of obesity, another negative factor is added to the pathogenesis - aromatization of 

androgens in adipose tissue with additional suppression of the gonadotropic function of the pituitary 

gland by estrogen. Data on the prevalence of hypogonadism syndrome are based on the prevalence 

of the main causes of its development. Thus, anorchism occurs in 3–5% of boys with the absence of 

testicles in the scrotum. Klinefelter syndrome occurs in 1 in 500 boys, and Kallman syndrome in 1 

in 5000. Age-related hypogonadism is more common - 10–15% of men aged 30 to 40 years, 15–

25% of men aged 40 to 50 years and over 30 –40% of men over 50 years old. In obesity, the 

prevalence of hypogonadism is also very high and amounts to 25–30% in class 1 obesity, reaching 

90–100% in class 3 obesity. Thus, in the Tromsø study, examining 1548 men from one region of 

residence aged 25–84 years, an inverse correlation, adjusted for age, was found between waist 

circumference and the level of total and free testosterone, and in all men whose waist circumference 

exceeded 102 cm , testosterone levels were below normal values. Diagnosis of hypogonadism 

syndrome, as a rule, does not cause difficulties. When collecting anamnesis, the condition of the 

genital organs at birth, the presence of injuries and/or operations is assessed. In addition, the 

dynamics of sexual desire, the presence of adequate and spontaneous erections, the duration of 

sexual intercourse, the nature of orgasm, and the presence of ejaculation are clarified. An 

examination of the skeletal muscles, mammary glands, skin, hair growth, and external genitalia is 

carried out, with the volume of the testicles measured. When interviewing a patient, it is convenient 

to use specially designed sexological questionnaires for the main symptoms of hypogonadism, 

which have good sensitivity, but, unfortunately, low specificity. Therefore, in any case, laboratory 

diagnostics are necessary, which includes determining the content of total testosterone (normal is 

more than 12 nmol/l) and gonadotropins (LH and FSH) in the blood serum. The content of these 

hormones is examined in blood samples obtained in the morning hours from 9 to 11 on an empty 

stomach. The concentration of total testosterone is less than 8 nmol/l, decreased or increased levels 

of gonadotropins, in combination with clear clinical symptoms, make it possible to diagnose 

hypogonadotropic or hypergonadotropic hypogonadism, respectively. In cases where the clinical 

symptoms of hypogonadism are clear and the level of total testosterone is in the range of 8–12 
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nmol/l,it is necessary to determine sex hormone-binding globulin with further calculation of the 

level of free testosterone (the norm is more than 250 mol/l). In some cases, to exclude prolactinoma 

in secondary hypogonadism, it is necessary to determine the level of prolactin in the blood. 

Carrying out an analysis of the ejaculate also gives a fairly complete picture of the androgen status 

and the state of gonadotropic secretion, which in most cases is necessary for prescribing therapy. 

When carrying out differential diagnosis of the causes of hypogonadism (trauma or tumor of the 

testicle, tumor of the hypothalamus and pituitary gland), ultrasound examinations and magnetic 

resonance imaging are performed. When diagnosing hypogonadism, a separate role is given to 

identifying its complications, in particular erectile dysfunction, which not only significantly reduces 

a man’s quality of life, but also, in the presence of metabolic risk factors, is a predictor of serious 

cardiovascular complications. Consequently, timely identification of this disorder and pathogenetic 

therapy of the underlying disease will lead to a reduction in the risk of overall cardiovascular 

mortality in patients. In addition, erectile dysfunction can be used as an additional factor in the 

patient’s compliance with the prescribed therapy for the underlying disease. The main goals of 

therapy for hypogonadism syndrome in men are the complete elimination of testosterone deficiency 

- restoration or development of secondary sexual characteristics, libido and potency, increasing 

muscle strength, treatment or prevention of osteoporosis, obesity, and restoration of fertility. In case 

of primary (hypergonadotropic) hypogonadism, as well as in case of irreversible secondary 

(hypogonadotropic) hypogonadism (in the absence of the need for reproductive rehabilitation), 

elimination of androgen deficiency is achieved by prescribing constant replacement therapy with 

testosterone preparations. Today there is a fairly wide selection of testosterone drugs. The main 

differences between the drugs are the features of their pharmacokinetics, as well as the spectrum of 

pharmacodynamic activity. Today the following drugs are presented in Russia: methyltestosterone, 

Andriol, testosterone esters for parenteral therapy (testosterone propionate, Omnadren-250, 

Sustanon-250, Nebido) and the transdermal drug Androgel. Methyltestosterone is an alkylated 

testosterone preparation developed for oral therapy but is currently not widely used due to 

hepatotoxicity. In addition, the disadvantage of the drug is the need to take it multiple times. 

Andriol is a fat-soluble testosterone undecanoate preparation developed for oral administration. The 

presence of a natural testosterone molecule makes it highly safe. The drug is devoid of 

hepatotoxicity. In addition, due to the peculiarities of pharmacokinetics (transport through the 

lymphatic system), andriol in therapeutic doses does not inhibit the endocrine function of the 

testicles and spermatogenesis.However, the disadvantages of the drug are its relatively weak 

androgenic effect, as well as repeated use. Testosterone ester preparations for parenteral therapy 

(Sustanon-250 and Omnadren-250) are the most common, since their composition (a combination 

of various testosterone esters with different half-lives) allows for a rapid and long-lasting androgen 

replacement effect. The usual regimen for their use is 1 ml (1 ampoule) intramuscularly once every 

3 weeks. The disadvantage of these drugs is the occurrence of supraphysiological peaks in 

testosterone concentrations in the first few days after injection, followed by a decrease in 

testosterone concentrations below normal values in the last days of the dosing interval. Testosterone 

ester preparation for parenteral administration - Nebido (testosterone undecanoate) provides a more 

stable concentration of testosterone and is used by intramuscular injection approximately once 

every 3 months, under control of testosterone levels. Androgel is a hydroalcoholic gel containing 

1% testosterone, which is applied directly to the skin daily. When used by men with hypogonadism, 

this transdermal delivery system restores testosterone concentrations to physiological norms. The 

transdermal route of testosterone administration avoids its primary metabolism in the liver and 

inactivation, as occurs with the use of oral androgenic drugs, and also allows simulating the 

circadian rhythms of the release of physiological unmodified testosterone, while a constant peak-

free concentration of testosterone in plasma is observed for 24 hours. Against the background 

Androgen replacement therapy in patients with hypogonadism normalizes sexual function and 

maintains secondary sexual characteristics. Androgens prevent bone resorption and directly 
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stimulate its formation. The positive effects of androgens include their anabolic effect on muscles. 

In men with hypogonadism, treatment with androgens improves mood and general well-being. A 

decrease in body fat mass and cholesterol levels under the influence of androgens is another positive 

effect of androgen therapy. Side effects of androgen therapy include the formation of acne due to 

stimulation of the sebaceous glands, weight gain and the occurrence of gynecomastia, the latter 

effect depending on the ability of androgens to aromatize into estrogens. Androgen overdose can 

also cause sodium and water retention, leading to edema. An increase in hematocrit caused by 

androgens cannot be considered dangerous, except when androgens are administered to patients 

with an already elevated hematocrit (smoking, sleep apnea syndrome in obesity). Patients receiving 

androgen replacement therapy should undergo periodic monitoring: clinical examinations and 

laboratory tests. The frequency of periodic monitoring depends on the age of the patient.In younger 

men, these tests may be performed at annual intervals; in older men, every 3–6 months. The 

restoration of sexual functions can be monitored by the patient completing sexological 

questionnaires. Testosterone concentrations should be monitored. Since androgens stimulate the 

production of erythropoietin by the kidneys and also act on bone marrow stem cells, an increase in 

hemoglobin and hematocrit levels is observed after testosterone administration, which also needs to 

be monitored. At the beginning of therapy and subsequently at semi-annual intervals, monitoring of 

the serum lipid profile (cholesterol, HDL and LDL) and liver function (AST, ALT) is necessary. In 

men over 35 years of age, a digital rectal examination and determination of prostate specific antigen 

(PSA) levels in the blood serum should be performed once every 3–6–12 months to identify 

possible prostate diseases. A PSA level greater than 4 ng/ml is an absolute contraindication to 

androgen therapy. There is currently no evidence that androgen replacement therapy stimulates the 

development of benign hyperplasia or prostate cancer. However, the presence of prostate cancer and 

benign hyperplasia with severe bladder outlet obstruction are absolute contraindications to androgen 

therapy. Androgen therapy is also contraindicated for breast carcinoma in men, since this tumor, as 

well as prostate cancer, are androgen-dependent. To eliminate androgen deficiency in patients with 

hypogonadotropic hypogonadism, if there is a need for reproductive rehabilitation, stimulant 

therapy is used, since testosterone drugs suppress spermatogenesis. Chorionic gonadotropin (HCG) 

drugs (pregnyl, prophasy, choragon) are used, which are prescribed at the beginning of the course as 

monotherapy for a period of up to 3-6 months, and subsequently, if there is insufficient 

effectiveness, recombinant follitropin (FSH) drugs are added to therapy. The dose of drugs is 

selected based on the results of serial determinations of testosterone levels in the blood serum and 

control studies of spermograms. Men with a baseline testicular volume greater than 4 cm3 have a 

good prognosis for restoration of fertility. A separate issue is the choice of therapy in patients with 

mixed hypogonadism, which develops with obesity, the pathogenesis of which is based on 

disturbances in the negative feedback of the hypothalamus-pituitary-gonad. Recently, studies have 

appeared that show that hypogonadism in such patients develops as a “secondary” process, against 

the background of previously occurring nutritional obesity, which leads to changes in the 

metabolism of sex hormones. Thus, a number of studies have demonstrated normalization of LH 

levels along with a decrease in leptin levels with weight loss in obese patients. Thus, the connection 

between obesity and testosterone deficiency is obvious, but it is not clear what comes first.Placebo-

controlled studies have shown that correction of hypogonadism in obese men by administering 

androgens leads to a decrease in body mass index (BMI) by reducing the amount of visceral adipose 

tissue, insulin resistance, reducing diastolic pressure and improving the lipid profile. However, the 

need to correct hypogonadism that has developed against the background of obesity still remains a 

subject of debate, since the issue of the primacy of hypogonadism or obesity has not been resolved. 

Thus, some authors consider hormonal disorders to be secondary, since a decrease in body weight 

leads to normalization of testosterone levels. According to others, the primacy of hormonal changes 

is confirmed by exogenous administration of testosterone: in men, the amount of visceral fat is 

significantly reduced. At the same time, there is an opinion that normalization of testosterone levels 
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can occur independently, if the patient manages to achieve weight loss and a decrease in waist 

circumference. In this aspect, the DIMALITE (Diabetes Management by Lifestyle and 

Testosterone) study is very interesting, in which men with hypogonadism, obesity, newly diagnosed 

T2DM and metabolic syndrome were divided into 2 groups, one of which received traditional non-

drug therapy (physical activity and diet) , and the other group, in addition, received replacement 

therapy for hypogonadism with testosterone. In both groups, after 52 weeks of therapy, there was a 

statistically significant decrease in waist circumference, levels of glycated hemoglobin, cholesterol, 

triglycerides, as well as an increase in total testosterone levels. In a study conducted at the 

Endocrinology Center and including 40 men with hypogonadism and obesity, a decrease in body 

weight by 5–10% over 6 months also led to the complete elimination of hypogonadism in 52% of 

patients, which was accompanied by an improvement in sexual function, well-being and quality of 

life. Taking these facts into account is of particular importance in the treatment of hypogonadism 

that has developed against the background of obesity in young men, for whom preservation of 

reproductive function is important and the prescription of androgen therapy is undesirable. In these 

cases, when the development of hypogonadism is not accompanied by severe sexual dysfunction, it 

is advisable not to prescribe androgen therapy to patients, but to recommend weight loss using any 

available methods (diet restriction, increased physical activity, etc.), which will ultimately lead to 

the elimination of hypogonadism. It should be noted that eliminating hypogonadism in itself cannot 

lead to a decrease in body fat mass if the patient does not adhere to the principles of rational 

nutrition and lifestyle. These principles are the main ones in the treatment of obesity, and androgen 

therapy is of an auxiliary nature. However, refusal of androgen therapy is possible only if 

hypogonadism is reversible, when restoration of the gonadotropic function of the pituitary gland can 

be expected.For the differential diagnosis of this reversibility, it is possible to use a test with 

antiestrogens: after determining the initial levels of gonadotropins and testosterone, the patient is 

prescribed clomiphene citrate orally at a dose of 50 mg daily for 10 days; on the 11th day, the levels 

of gonadotropins and testosterone are re-determined. Normalization of the studied parameters 

during the test or their increase by 50% or more from the initial values indicates the potential 

reversibility of hypogonadism. In cases where obesity and hypogonadism in a young man are 

accompanied by severe sexual dysfunction, the above lifestyle recommendations may be difficult 

for the patient to implement. In these situations, hypogonadism can be treated by using transdermal 

short-acting testosterone preparations (Androgel) with their gradual withdrawal after elimination of 

hypogonadism, sexual dysfunction and weight loss. In this case, the basis of therapy in any case will 

be changing the patient’s eating habits and lifestyle. If there is no effect of therapy in relation to 

impaired sexual function (in cases of erectile dysfunction), phosphodiesterase type 5 inhibitors 

(PDE-5) are prescribed - sildenafil, tadalafil, vardenafil, udenafil. It should be noted that PDE-5 

inhibitors may enhance the hypotensive effect of nitrates, so taking these drugs in combination is 

contraindicated. When simultaneously prescribing inhibitors of the cytochrome system (HIV 

protease inhibitors, erythromycin, ketoconazole, etc.), it is advisable to reduce the dose of PDE-5 

type inhibitors. Treatment should not be given to patients whose sexual activity is temporarily 

limited. Such diseases include: acute myocardial infarction suffered within the last 90 days before 

the intended use of the drug, unstable angina or angina that occurs during sexual intercourse, heart 

failure of NYHA class II or higher that developed within the last 6 months, uncontrolled disorders 

heart rate, hypotension or uncontrolled hypertension, stroke within the last 6 months, and diabetic 

retinopathy with hemorrhage. In other cases, timely prescribed treatment leads to both complete 

normalization of sexual function and improvement of the patient’s somatic status, which is 

accompanied by a significant improvement in the quality of life.when obesity and hypogonadism in 

a young man are accompanied by severe sexual dysfunction, the above lifestyle recommendations 

may be difficult for the patient to implement. In these situations, hypogonadism can be treated by 

using transdermal short-acting testosterone preparations (Androgel) with their gradual withdrawal 

after elimination of hypogonadism, sexual dysfunction and weight loss. In this case, the basis of 
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therapy in any case will be changing the patient’s eating habits and lifestyle. If there is no effect of 

therapy in relation to impaired sexual function (in cases of erectile dysfunction), phosphodiesterase 

type 5 inhibitors (PDE-5) are prescribed - sildenafil, tadalafil, vardenafil, udenafil. It should be 

noted that PDE-5 inhibitors may enhance the hypotensive effect of nitrates, so taking these drugs in 

combination is contraindicated. When simultaneously prescribing inhibitors of the cytochrome 

system (HIV protease inhibitors, erythromycin, ketoconazole, etc.), it is advisable to reduce the 

dose of PDE-5 type inhibitors. Treatment should not be given to patients whose sexual activity is 

temporarily limited. Such diseases include: acute myocardial infarction suffered within the last 90 

days before the intended use of the drug, unstable angina or angina that occurs during sexual 

intercourse, heart failure of NYHA class II or higher that developed within the last 6 months, 

uncontrolled disorders heart rate, hypotension or uncontrolled hypertension, stroke within the last 6 

months, and diabetic retinopathy with hemorrhage. In other cases, timely prescribed treatment leads 

to both complete normalization of sexual function and improvement of the patient’s somatic status, 

which is accompanied by a significant improvement in the quality of life.when obesity and 

hypogonadism in a young man are accompanied by severe sexual dysfunction, the above lifestyle 

recommendations may be difficult for the patient to implement. In these situations, hypogonadism 

can be treated by using transdermal short-acting testosterone preparations (Androgel) with their 

gradual withdrawal after elimination of hypogonadism, sexual dysfunction and weight loss. In this 

case, the basis of therapy in any case will be changing the patient’s eating habits and lifestyle. If 

there is no effect of therapy in relation to impaired sexual function (in cases of erectile dysfunction), 

phosphodiesterase type 5 inhibitors (PDE-5) are prescribed - sildenafil, tadalafil, vardenafil, 

udenafil. It should be noted that PDE-5 inhibitors may enhance the hypotensive effect of nitrates, so 

taking these drugs in combination is contraindicated. When simultaneously prescribing inhibitors of 

the cytochrome system (HIV protease inhibitors, erythromycin, ketoconazole, etc.), it is advisable to 

reduce the dose of PDE-5 type inhibitors. Treatment should not be given to patients whose sexual 

activity is temporarily limited. Such diseases include: acute myocardial infarction suffered within 

the last 90 days before the intended use of the drug, unstable angina or angina that occurs during 

sexual intercourse, heart failure of NYHA class II or higher that developed within the last 6 months, 

uncontrolled disorders heart rate, hypotension or uncontrolled hypertension, stroke within the last 6 

months, and diabetic retinopathy with hemorrhage. In other cases, timely prescribed treatment leads 

to both complete normalization of sexual function and improvement of the patient’s somatic status, 

which is accompanied by a significant improvement in the quality of life.to whom sexual activity is 

temporarily limited. Such diseases include: acute myocardial infarction suffered within the last 90 

days before the intended use of the drug, unstable angina or angina that occurs during sexual 

intercourse, heart failure of NYHA class II or higher that developed within the last 6 months, 

uncontrolled disorders heart rate, hypotension or uncontrolled hypertension, stroke within the last 6 

months, and diabetic retinopathy with hemorrhage. In other cases, timely prescribed treatment leads 

to both complete normalization of sexual function and improvement of the patient’s somatic status, 

which is accompanied by a significant improvement in the quality of life.to whom sexual activity is 

temporarily limited. Such diseases include: acute myocardial infarction suffered within the last 90 

days before the intended use of the drug, unstable angina or angina that occurs during sexual 

intercourse, heart failure of NYHA class II or higher that developed within the last 6 months, 

uncontrolled disorders heart rate, hypotension or uncontrolled hypertension, stroke within the last 6 

months, and diabetic retinopathy with hemorrhage. In other cases, timely prescribed treatment leads 

to both complete normalization of sexual function and improvement of the patient’s somatic status, 

which is accompanied by a significant improvement in the quality of life. 
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