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Learning objectives

After this presentation, the learner should be able to:

v Understanding the definition and classification of male hypogonadism

v Identify the etiologies and different categories of male hypogonadism

v Apply the latest recommendations of AUA on evaluation and        
    management of male hypogonadism and Testosterone Therapy



TESTOSTERONE DEFICIENCY— TERMINOLOGY

Male hypogonadism is related to relatively rare disorders of the hypothalamic–pituitary–gonadal axis. Thus the 
classical diagnosis of hypogonadism involves disorders like Kallman’s syndrome, pituitary tumors (secondary 
hypogonadism) and Klinefelter syndrome, and XX-males syndrome (primary hypogonadism)

The classical underlying diseases causing hypogonadism are thus not responsible for the majority of testosterone 
deficiency in men

Men with severe hypogonadism are easily diagnosed in a straightforward way, whereas men with less severe 
deficiency without a definite or clearly identifiable cause are more of a challenge.

In these cases, a combination of primary (testicular) and secondary (hypothalamic/pituitary) failure is often at 
hand, indicating that concomitant morbidity may affect both hypothalamic and pituitary function as well as 
testicular capacity to respond to gonadotropin stimulation and decreased capacity to produce testosterone



PRIMARY, SECONDARY, OR MIXED HYPOGONADIS

If testosterone is low and LH is high, the condition is classified as primary hypogonadism:
A substantial number of middle age and elderly men presents with the sign of classical primary hypogonadism

If LH levels are low, it is classified as secondary hypogonadism

A common clinical situation in elderly men is the presence of mid-normal LH levels and low testosterone levels, 
indicating an inability of the pituitary to respond to the low testosterone level



It is well-documented that testosterone replacement therapy in hypogonadal men improves: 

Muscle mass and strength,

Bone mineral density, 

Mood, 

Sexual function (libido and erectile function),

General appreciation of increased energy

Identifying eligible men for testosterone therapy is based on a combination of measurement serum testosterone 
assessment and clinical evaluation of hypogonadal symptoms.



Endocrine Society’s Clinical Guidelines Classification of Symptoms and Signs of Androgen Deficiency

A. Symptoms and signs suggestive of androgen deficiency in men:

•  Incomplete sexual development, eunuchoidism, aspermia

•  Reduced sexual desire (libido) and activity

•  Decreased spontaneous erections

•  Breast discomfort, gynecomastia

•  Loss of body (axillar and pubic) hair, reduced shaving

• Very small or shrinking testis (especially <5 mL)

• Inability to father children, low or zero sperm count

• Height loss, low trauma fracture, low bone mineral density

• Reduced muscle mass and strength

• Hot flushes, sweats



Endocrine Society’s Clinical Guidelines Classification of Symptoms and Signs of Androgen Deficiency

B. Symptoms and signs associated with androgen deficiency that are less specific than those in group A

•  Decreased energy, motivation, initiative, aggressiveness, self-confidence

•  Feeling sad or blue, depressed mood, dysthymia

•  Poor concentration and memory

•  Sleep disturbance, increased sleepiness

•  Mild anemia (normochromic, normocytic, in the female range)

•  Increased body fat, body mass index

•  Diminished physical or work performance



The prepubertal onset of hypogonadism results in:
• Lack of virilization
• Sustained height increase without closure of the epiphysis 
• Lack of pubertal growth spurt
• Incomplete sexual development
• Aspermia

The Adult onset of hypogonadism results in:
• Reduced libido
• Reduced sexual activity
• Loss of spontaneous erections
• Erectile dysfunction
• Loss of body hair
• Reduced need to shave
• Reduced muscle mass and strength
• Flushes and sweating



Questionnaires
                  and
             Interview
        Instruments for 

      HYPOGONADISM               
           DIAGNOSIS



ADAM questionnaire
1. Do you have a decrease in libido (sex drive)?
2. Do you have a lack of energy?
3. Do you have a decrease in strength and/or endurance?
4. Have you lost height?
5. Have you noticed a decrease in enjoyment of life?
6. Are you sad and/or grumpy?
7. Are your erections less strong?
8. Have you noticed a recent deterioration in your ability
to perform sports?
9. Are you falling asleep after dinner?
10. Has there been a recent deterioration in your work performance?

If you answered YES to questions 1 or 7 or any 3 other questions, you may have a low testosterone level



AMS 
Questionnaire



MEASUREMENT OF SERUM TESTOSTERONE
Most of the testosterone in the blood is bound to SHBG (sex hormone–binding globulin) and albumin, with 
only some 0.5% to 3% being unbound or free.

Total testosterone levels are affected by circadian variation, in some areas circannual variation, and also by 
concomitant medical conditions and some medical treatments (opiates and glucocorticoids):
Due to the circadian variation, serum samples should be drawn between 7 and 10 in the morning after a 
normal night sleep and without prior exposure to vigorous physical activity

Fasting samples are preferred as the glucose load suppresses testosterone levels

Low serum level should be confirmed especially in men with borderline levels.

In clinical practice, assessment of total testosterone is most often sufficient.

General screening of testosterone levels is not indicated and should so far be limited to men who seek 
medical attention with symptoms suggestive of testosterone deficiency and in some groups of men with 
specific underlying disorders known to have a high prevalence of hypogonadism.



The onset of symptoms seems to be related to prevailing testosterone levels

There is evidence that the symptoms of hypogonadism are precipitated at different testosterone
levels. This implies that there may be different thresholds for specific androgen-dependent pathways. 

v Loss of libido and vigor becomes significant below a serum testosterone level of 432 ng/dl

v Erectile dysfunction and flushes are significantly related to a testosterone level below 230 ng/dl

v Type 2 diabetes and depressive symptom became significantly more common when testosterone levels were 
     below 288 ng/dl



INTERPRETATION OF TESTOSTERONE ASSESSMENT

There is no clear level of testosterone that unambiguously separates normal men from hypogonadal men, and there is no
The uniform threshold where symptoms start to occur

There is no level beyond which androgen therapy results in the improvement 
of health in all men



INDICATIONS FOR ANDROGEN ADMINISTRATION
A distinction should be made between androgen administration to compensate for androgen deficiency in 
primary or secondary hypogonadism and androgen administration for other reasons.
Compensation for a deficit is known as a replacement.

Apart from correction of current symptoms of androgen deficiency (e.g., inadequate virilization, loss of 
libido and potency, muscle atrophy, androgen deficiency anemia), the aim of testosterone administration 
is to prevent long-term sequelae of hypogonadism (such as osteoporosis).



Effects of Androgen Replacement in Hypogonadal Men

Patients frequently demonstrate an increase or restoration of libido or potency as the first sign. 
Most men demonstrate normal libido and erections after only three to five months of testosterone 
replacement therapy

Testosterone stimulates seminal vesicular secretions and prostatic secretions. Thus, the volume of the 
ejaculate increases.

Testosterone administration has a beneficial effect on emotional state, self-confidence, and activity

Testosterone replacement has been demonstrated to have a beneficial effect on musculature. Within 6 to 
12 months from the beginning of the therapy, there is a significant increase in overall muscle mass 
attributable to an increase in the size of individual muscle cells. However, the number of cells remains 
the same. The overall result is a functional increase in muscle strength and capacity



There is a decrease in fat tissue and an increase in lean body tissue. Men with hypogonadism demonstrate a relative 
increase in fat mass. This is normalized by testosterone administration. Serum testosterone levels inversely correlate 
with the mass of visceral adipose.

Bone mass is enhanced by testosterone replacement. When testosterone is given, the lower the initial bone 
density, the greater is the increase in bone mass. Since the aromatization of testosterone largely causes the bone 
anabolic effect to estradiol, dramatizable androgens should be given to obtain this effect.
For this reason, nonaromatizable androgens are unsuitable for treating hypogonadism and osteoporosis.

The skin is an important target for androgens. Sebum production ceases when there is an androgen deficiency. 
Thus, skin becomes dry and sensitive, and the growth of secondary male hair occurs slowly. Testosterone 
administration rapidly causes an increase in sebaceous gland activity.

During testosterone replacement, the prostate increases in size. Increased prostatic growth is not anticipated at normal
replacement doses. Benign hyperplasia or, more rarely, carcinoma of the prostate may occur in older men on 
testosterone replacement. Although it has not been shown that testosterone replacement per se can cause these 
pathologies, recommendations for prostate screening apply to men on androgen replacement

Effects of Androgen Replacement in Hypogonadal Men



The penis of an adult male rarely increases in size when testosterone is administered. 
In addition, the testes may shrink as a result of the negative feedback, which testosterone and its metabolite 
estradiol exert on the gonadotropins. 
Some studies suggest that there may be an increase in the size of the penis in children.
Another study has suggested that the lack of androgens in adult male hamsters has resulted in shortening of penile 
spines. Administration of androgens partially restored the size of penile spines in this animal model

Androgen deficiency anemia usually responds well to testosterone replacement, and the red cell count 
increases within a few months. If red cell count, hematocrit, and hemoglobin do not increase after 
testosterone administration, different causes of anemia must be considered

Testosterone administration usually causes a change in lipid metabolism. During the preexisting phase of 
hypogonadism, serum HDL cholesterol levels are often high. Testosterone causes a slight decrease in HDL
cholesterol and occasionally increases LDL cholesterol. However, this testosterone effect cannot be 
unequivocally accepted. Androgens such as mesterolone, which do not aromatize, have the same effect as 
testosterone and its esters on serum cholesterol

Effects of Androgen Replacement in Hypogonadal Men



The level of evidence suggesting a therapeutic effect of testosterone replacement 
on men with deficiency in the satisfaction with erectile function is 1a

The level of evidence supporting that testosterone replacement in aging males 
causes an increase in bone mass, an enhancement in erythropoiesis, and an increase in the lean body is 1a

The level of evidence indicating a therapeutic role of testosterone replacement on men with refractory 
depression is 1b

The level of evidence supporting a beneficial effect of testosterone administration in men with secondary hypogonadism
due to AIDS wasting syndrome is 1b

Effects of Androgen Replacement in Hypogonadal Men



Induction of Puberty in Boys



Transsexuality (Female to Male)



Late-Onset Hypogonadism

Testosterone replacement in men with late-onset hypogonadism is expected to 
have a beneficial effect on bone metabolism, musculature, erythropoiesis, 
libido, sexual satisfaction, and general mood



Advantages               Disadvantages



Oral testosterone 

For patients who do not tolerate patches and when intramuscular injections are refused

Poor bioavailability, very expensive











The recommended dosage of Tlando is 225 mg (taken as two 
112.5 mg capsules), orally twice daily, once in the morning and 
once in the evening.

Monitor serum testosterone (8 to 9 hours after the morning 
dose) 3 to 4 weeks after initiating Tlando, and periodically 
thereafter.

Based on serum testosterone measurements, determine if 
Tlando should be continued or discontinued:
•Serum testosterone 300 - 1080 ng/dL: continue Tlando
•Serum testosterone < 300 ng/dL: discontinue Tlando
•Serum testosterone > 1080 ng/dL: discontinue Tlando





LANDO XR CLINICAL TRIALS
TLANDO XR is a next-generation, novel ester prodrug of testosterone which uses the Lip'ral technology 
to enhance solubility and improve systemic absorption. We completed a Phase 2b dose finding study in 
hypogonadal men in the third quarter of 2016. The primary objectives of the Phase 2b clinical study were 
to determine the starting Phase 3 dose of TLANDO XR  along with the safety and tolerability of TLANDO 
XR and its metabolites following oral administration of single and multiple does in hypogonadal men. The 
Phase 2b clinical trial was a randomized, open label, two-period, multi-dose PK study that enrolled 
hypogonadal males into five treatment groups. Each of the 12 subjects in a group received treatment for 
14 days. Results of the Phase 2b study suggest that the primary objectives were met, including identifying 
the dose expected to be tested in a Phase 3 study. Good dose-response relationship was observed over 
the tested dose range in the Phase 2b study. Additionally, the target Phase 3 dose met primary and 
secondary end points. Overall, TLANDO XR was well tolerated with no drug-related severe or serious 
adverse events reported in the Phase 2b study.
Additionally in October 2014, we completed a Phase 2a proof-of-concept study in hypogonadal men. The 
Phase 2a open-label, dose-escalating single and multiple dose study enrolled 12 males. Results from the 
Phase 2a clinical study demonstrated the feasibility of a once daily dosing with TLANDO XR in 
hypogonadal men and a good dose response. Additionally, the study confirmed that steady state is 
achieved by day 14 with consistent inter-day performance observed on day 14, 21 and 28. No subjects 
exceeded Cmax of 1500 ng/dL at any time during the 28-day dosing period on multi-dose exposure. 
Overall, TLANDO XR was well tolerated with no serious AE's reported.
We have also completed a preclinical toxicology study with TLANDO XR.



Designed for oral delivery, Kyzatrex™ should be taken 
twice a day – morning and evening

Available in 100 mg, 150 mg, and 200 mg strengths.

Measure testosterone 3 to 5 hours after morning dose 
beginning 7 days after initiating therapy or after 
dosage adjustments and then periodically thereafter.



Nasal Gel Testosterone

Preserve Spermatogenesis, very low transference to partner or kids 

Nasal discomfort



Each dose should be taken 6 to 8 hours apart: once in the 
morning, once in the afternoon, once in the evening

One pump (5.5 mg) in each nostril 3 times daily, for a total daily 
dose of 33 mg

Nasal Gel Testosterone



Natesto appears to increase testosterone while maintaining 
semen parameters in a majority of men.



Transdermal Gel 

very good pharmacokinetics, no fluctuation in testosterone levels, good efficacy, suitable approach if 
there are contraindications to injections, few side effects, individual dosing, discrete application

inadequate long-term experience, the risk for interpersonal contamination if not properly dried



AndroGel: 25 mg/2.5 g (1%) (2.5 g) [contains alcohol, 
usp]
AndroGel: 20.25 mg/1.25 g (1.62%) (1.25 g [DSC]); 
40.5 mg/2.5 g (1.62%) (2.5 g [DSC])
AndroGel: 50 mg/5 g (1%) (5 g [DSC]) [contains alcohol, 
usp]
AndroGel Pump: 20.25 mg/actuation (1.62%) (75 g)









The recommended starting dose of FORTESTA is 40 mg of testosterone (4 
pump actuations) applied once daily to the thighs in the morning.

To ensure proper dosing, the dose should be titrated based on the serum 
testosterone concentration from a single blood draw 2 hours after applying 
FORTESTA at approximately 14 days and 35 days after starting treatment
or following dose adjustment







Starting AXIRON dose is 60 mg of testosterone (1 pump or 1 twist 
actuation of 30 mg of testosterone to each axilla), applied once daily, 
at the same time each morning.







Recommended starting dose for adult males: 50 mg of 
testosterone (one tube) applied topically once daily.

Do NOT apply TESTIM to the genitals or abdomen

If morning pre-dose serum testosterone concentration is below 
normal range, increase dose to 100 mg







The recommended starting dose is one ANDRODERM 4 
mg/day system (not two 2 mg/day systems) applied nightly 
for 24 hours, delivering approximately 4 mg of testosterone 
per day.

Testosterone patches

Good pharmacokinetics with uniform levels, suitable when there are contraindications 
to injections, easy to use and maintenance of relatively uniform serum testosterone 
levels over time

scrotal patches—DHT increase, very expensive; nonscrotal patches—frequent, 
pronounced skin irritations, expensive



Before noon: Put on a new one and
wear it until you put on a new patch
at your regular time that evening.

After noon: Do not put on a new one;
rather, wait and apply a new patch at
your regular time that evening.

IF THE PATCH FALLS OFF:

Wait 3 hours before showering, bathing, or swimming after applying Androderm

Androderm® is put on once daily in the evening. Some men 
apply it near bedtime—in the clinical trial, men put it on 
around 10 PM.

Testosterone patches





Serum testosterone concentrations measured in the early morning outside the range 
of 400 - 930 ng/dL require increasing the daily dose to: 
6 mg (i.e., one 4 mg/day and one 2 mg/day system) or decreasing the daily dose to:
2 mg (i.e., one 2 mg/day system), maintaining nightly application



Pellet, Implant (Subcutaneous)

Good pharmacokinetics and pharmacodynamics with stable physiological T levels, longest duration of
effect of all preparations, easily accepted by the patient

Cost for implantation process, local infections, substantial hepatotoxicity



For your appropriate patients with Low T, implant 2-6 
pellets (150 mg - 450 mg) subcutaneously every 3 to 6 
months



Intramuscular testosterone undecanoate (3-monthly injection)

Stable testosterone levels within normal range over months, easily accepted by the patient, no 
problems with compliance, very good efficacy, low cost

Pain at the site of injection and the need for frequent medical visits for the administration of 
the injections



Three (3) mL (750 mg) is to be injected intramuscularly at initiation, at 4 weeks, and every 10 weeks thereafter

Following each injection of Aveed, observe patients in the healthcare setting for 30 minutes in order to provide 
appropriate medical treatment in the event of serious POME reactions or anaphylaxis





Weekly Auto-injector (SQ) 

Based upon total testosterone trough concentrations (measured 7 
days after most recent dose) obtained following 6 weeks of 
dosing and periodically thereafter







TESTOSTERONE CYPIONATE (IM)

Inexpensive, hardly any problems with compliance

Frequent painful intramuscular injections, moderate pharmacokinetics with unpleasant fluctuations
for patients

Recommended dosage is 50 mg to 400 mg administered every 
two to four weeks as a deep intramuscular injection in the 
gluteal muscle. Individualize he dose and schedule based on the 
patient’s age, diagnosis, response to treatment, and the 
appearance of adverse reactions







All men with testosterone deficiency should be counseled regarding lifestyle 
modifications as a treatment strategy. (Conditional Recommendation; Evidence 
Level: Grade B)



Patients should be informed that testosterone therapy may result in improvements in 
erectile function, low sex drive, anemia, bone mineral density, lean body mass, and/or 
depressive symptoms. (Moderate Recommendation;  (Evidence Level: Grade B)



Clinicians should discuss the risk of transference with patients using testosterone 
gels/creams. (Strong Recommendation; Evidence Level: Grade A)



Clinicians should inform testosterone deficient patients that low testosterone is a risk factor 
for cardiovascular disease. (Strong Recommendation; Evidence Level: Grade B)



Patients should be informed that the evidence is inconclusive whether testosterone 
therapy improves cognitive function, measures of diabetes, energy, fatigue, lipid 
profiles, and quality of life measures. (Moderate Recommendation; Evidence Level: 
Grade B)



Testosterone therapy should not be commenced for a period of three to six 
months in patients with a history of cardiovascular events. (Expert Opinion)



Prior to initiating treatment, clinicians should counsel patients that, at this time, it 
cannot be stated definitively whether testosterone therapy increases or decreases the risk 
of cardiovascular events (e.g., myocardial infarction, stroke, cardiovascular-related 
death, allcause mortality). (Moderate Recommendation; Evidence Level: Grade B)



The long-term impact of exogenous testosterone on spermatogenesis should 
be discussed with patients who are interested in future fertility. (Strong 
Recommendation; Evidence Level: Grade A)



Clinicians should inform patients of the absence of evidence linking testosterone 
therapy to the development of prostate cancer.(Strong Recommendation; Evidence 
Level: Grade B)



Patients with testosterone deficiency and a history of prostate cancer should be 
informed that there is inadequate evidence to quantify the risk-benefit ratio of 
testosterone  therapy. (Expert Opinion)



Patients should be informed that there is no definitive evidence linking testosterone 
therapy to a higher incidence of venous thromboembolic events. (Moderate 
Recommendation; Evidence Level: Grade C)

In-situ prostate cancer Locally advanced or metastatic prostate cancer 



Clinicians should measure an initial followup total testosterone level after an 
appropriate interval to ensure that target testosterone levels have been 
achieved. (Expert Opinion)



Testosterone levels should be measured every 6-12 months while on 
testosterone therapy. (Expert Opinion)



Clinicians should discuss the cessation of testosterone therapy three to six months after 
commencement of treatment in patients who experience normalization of total 
testosterone levels but fail to achieve symptom or sign improvement. (Clinical 
Principle)





PAST AND FUTURE SESSIONS
v Session One: Clinical investigation of the infertile male
v Session Two: Genetic causes of male infertility and their impact on 

future generations
v Session Three: Medical Treatments for Male Infertility
v Session Four: Surgical Treatments and Assisted Reproductive 

Technology (ART) for Male Infertility 
v Session Five: Ejaculatory disorders, diagnosis, and management
v  Session Six: Clinical investigation and laboratory analyses in male 

hypogonadism
v Session Seven: Testosterone deficiency syndrome, , Androgen 

replacement—indications and principles
v Session Eight: Female-to-Male Transsexualism




