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Symptoms of hypogonadism in men

Consultation and prescription for alleged testosterone 
deficiency in adult men has increased substantially in recent 
years. Symptoms of androgen deficiency are numerous and 
shown in Table 1. The prevalence of androgen deficiency 
increases with age, from about 0.1% of men aged 40–49 to  
about 3–5% aged 60–79 without other risk factors; 
this number increases in the presence of comorbidities 
such as type 2 diabetes mellitus or obesity (1). A large 
epidemiological study, the Massachusetts Male Aging Study 
(MMAS), reported a prevalence of sexual dysfunction 
of up to 34.8% in men 40–70 years old (2). In rodent 
models, Ferrini et al. describe coexistent apoptosis in the 
hypothalamus and gonads over time, a speculative reason 
for age-related androgen decline in these animals (3). Other 
hormones are known to undergo age-related decline as 

well, including thyroxine and growth hormone, the adaptive 
reasons for which are not well understood (4). 

Timing of onset of androgen deficiency will dictate 
the pathophysiologic effects and exam findings, and other 
diagnoses such as vascular disease should be considered 
given overlaps in clinical presentation. Factors that 
may contribute to the development of testosterone 
deficiency include chronic illness, obesity, type 2 diabetes 
mellitus, depression, treatment of genitourinary and 
other cancers, and medications which interfere with 
testosterone production and/or metabolism (e.g., opiates, 
glucocorticoids). Promptly recognizing, accurately 
diagnosing, and sufficiently treating hypogonadism in 
men may lead to increased personal well-being as well as 
more optimal relationships with sexual partners, both of 
which contribute significantly to overall quality of life. 
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Whether inappropriate treatment when the diagnosis 
of hypogonadism is insufficiently proven is potentially 
injurious is a matter of controversy. 

Proper laboratory diagnosis

Physiologic testosterone production is known to follow a 
diurnal rhythm, with higher serum concentrations early 

in the morning, and lower concentrations later in the 
day. Therefore, most guidelines recommend measuring 
total testosterone early morning as the initial test to avoid 
false diagnoses. It is important to remember that sleep 
disturbance, due to night shift work or for any reason, 
will disrupt this diurnal pattern. The strict timing of 
measurements in men over 60 years old is less important 
due to blunting of circadian rhythm with age (5). The 
diagnosis of testosterone deficiency should be made 
only in a patient with specific symptoms and at least two 
unequivocally low testosterone levels, as up to 33% of men 
over 45 years old can have low testosterone on a single 
measurement (6,7). Variation among individuals in the 
threshold at which symptoms occur may also play a role. 
Testosterone should not be evaluated during acute illness 
due to disruption of homeostasis. 

Due  to  a  h igher  f requency  of  hypogonadi sm, 
measurement of serum testosterone may be considered 
regardless of the presence of symptoms in the following 
groups: patients with HIV-associated weight loss, history of 
sellar radiation or known sellar mass, end stage renal disease 
on hemodialysis, moderate to severe chronic obstructive 
pulmonary disease (COPD), type 2 diabetes mellitus, and 
history of osteoporosis/fragility fracture (8) (Table 2).

When total testosterone levels are “low-normal” in 
patients with obesity, chronic illness, liver disease or thyroid 
disease further evaluation with sex hormone binding 
globulin (SHBG) levels and free testosterone by reliable 
assay should be performed in morning samples (9,10). 
Normally, 0.5–3% of testosterone is free and therefore 
readily bioavailable, whereas 30% is tightly bound to 
SHBG and the rest more loosely bound to other serum 
proteins with varying degrees of bioavailability (11). Several 
other endocrine and non-endocrine diseases can affect 
SHBG levels. Situations associated with increased SHBG 
are aging, hyperthyroidism, using anticonvulsants and 
estrogens; on the other hand, hypothyroidism, obesity, 
hyperprolactinemia, and insulin resistant states including 
type 2 diabetes mellitus, growth hormone excess, use 
of glucocorticoids or androgens/anabolic steroids and 
endogenous hypercortisolemia can decrease SHBG and lead 
to low serum total testosterone (12,13). 

Once a low testosterone level has been unequivocally 
established in the presence of symptoms of hypogonadism, 
further endocrinological workup will help ascertain 
the etiology of androgen deficiency. This, along with 
the patient’s potential goals for fertility, will help guide 
therapeutic decisions.

Table 1 Signs and symptoms of androgen deficiency in men (from 
most specific to least specific)

Signs

Delayed or incomplete development of sexual characteristics

Decreased spontaneous erections

Gynecomastia 

Decreased growth of axillary or pubic hair, or decreased 
frequency of shaving

Testes measuring <5 mL, or testes decreasing in size

Oligospermia or aspermia

Infertility history

History of low trauma/fragility fracture or low bone mineral 
density

Normochromic, normocytic anemia (usually mild)

Decreased muscle mass or strength

Weight gain

Symptoms

Decreased libido

Breast discomfort

Fatigue

Decreased motivation

Depressed mood, anhedonia

Memory issues

Disturbance of normal sleep pattern

Reduced physical performance ability

Table 2 Populations that warrant evaluation for hypogonadism 
regardless of presence of overt symptoms

HIV-associated weight loss

History of sellar radiation

History of sellar mass

End stage renal disease on hemodialysis

Moderate to severe chronic obstructive pulmonary disease

Type 2 diabetes

History of osteoporosis or fragility fracture
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Distinguishing between primary and secondary 
hypogonadism

In men >95% of testosterone is produced in the Leydig cells 
of the testes in response to luteinizing hormone (LH) from 
the anterior pituitary gland, a process which is dependent 
on gonadotrophin-releasing hormone (GnRH) stimulation 
from the hypothalamus. Some testosterone is derived from 
conversion of adrenal androgens, the amount of which is 
not sufficient to counteract low testosterone levels from 
hypogonadism. GnRH is normally released in a pulsatile 
fashion, and disruption of this pulsatile pattern leads to 
desensitization of the gonadotrophic cells with resultant 
decreased release of LH and FSH. To determine whether 
hypogonadism is primary (testicular) or secondary (pituitary 
and/or hypothalamic, also termed hypogonadotrophic) in 
origin, serum FSH and LH levels should be measured. In 
primary hypogonadism FSH and LH will be elevated due 
to lack of the normal negative feedback that testosterone 
and its derivatives dihydrotestosterone (DHT) and 
estradiol have on the hypothalamic-pituitary axis (14). 
Most guidelines recommend karyotype analysis to evaluate 
for Klinefelter syndrome (47 XXY) in men with primary 
hypogonadism, whereas most other etiologies of primary 
hypogonadism can be ascertained from thorough clinical 
history and examination (8). Other causes of primary 
hypogonadism include prior therapy for testicular tumor, 
acquired anorchia, uncorrected cryptorchidism, HIV, 
orchitis, toxins, and other genetic syndromes including 
Noonan syndrome and autoimmune polyendocrinopathy-
candidiasis-ectodermal dystrophy (8,15). 

Pituitary issues

When FSH and LH are either low or inappropriately 
normal in the face of low serum testosterone this points to 
a problem at the hypothalamic or pituitary level. Potential 
causes are numerous, including tumorous, granulomatous 
or infiltrative disease involving the hypothalamus and/or 
pituitary, Kallman syndrome (associated sometimes with 
anosmia and renal abnormalities due to mutated kal-1 gene), 
congenital adrenal hyperplasia, untreated sleep apnea, various 
drugs (e.g., opiates, marijuana, heroin) and GnRH deficiency 
(16,17). When no other cause is identified, the diagnosis may 
be designated idiopathic hypogonadotrophic hypogonadism, 
which has a reported prevalence of 0.025% (18). 

Hyperprolactinemia, which accounts for up to 5% 
of cases of secondary hypogonadism, can result from a 
prolactin-secreting pituitary adenoma (prolactinoma), 

pressure on the pituitary stalk by any pituitary lesion 
(interrupting the normal dopamine inhibition of prolactin 
secretion), medications which affect prolactin secretion 
(e.g., risperidone, metoclopramide), hypothyroidism, and 
chronic renal failure (19,20). Pituitary adenomas, whether 
or not they are functional, may cause local compression 
of gonadotrophs leading to hypogonadism. GnRH 
deficiency can result from insults to the hypothalamus due 
to medications, toxins, trauma or systemic disease (8). The 
recommended initial workup for secondary hypogonadism 
includes a prolactin level and transferrin saturation with 
serum ferritin per most guidelines, the latter to rule out 
iron overload (hemochromatosis). Investigation of other 
pituitary axes and the need for pituitary imaging is based on 
clinical suspicion and results of initial evaluation. 

Differentiating hypothalamic versus pituitary etiology 
of idiopathic hypogonadotrophic hypogonadism may 
have implications for treatment in men who seek fertility. 
Snyder et al. [1979] evaluated 10 men with presumed 
pituitary or hypothalamic hypogonadism (all with 
testosterone <175 ng/dL) and infused GnRH over 4 hours 
daily for one week (21). Those men with pituitary etiologies 
(adenoma, hemochromatosis) of hypogonadism did not have 
robust increases in LH in response to prolonged GnRH 
pulses signifying inadequate gonadotroph function, whereas 
those with hypothalamic pathology (Kallman syndrome, 
sarcoidosis, or Hand-Schüller-Christian disease) had 
incremental increases in LH into the normal range (21). This 
phenomenon has been confirmed by others, and translated 
into therapeutic developments for both male and female 
infertility (22,23). Therefore, if a man with secondary 
hypogonadism originating in the hypothalamus desires to 
have children, treatment with pulsatile GnRH or human 
chorionic gonadotropin therapy should be considered 
(24-26). If fertility is not desired, and there are no 
contraindications as laid out in the guidelines, testosterone 
replacement therapy is considered the treatment of choice. 

Importantly, several conditions can lead to a combined 
primary and secondary hypogonadism in men, including 
glucocorticoid use, alcohol abuse, hemochromatosis, sickle 
cell disease, granulomatous disease such as sarcoidosis, 
and thalassemia (17,27). Gonadotrophin levels and 
spermatogenesis will be variable, based on the predominant 
primary versus secondary hypogonadal effect of the insult. 

Hyperprolactinemia

Hyperprolactinemia is known to affect the natural pulsatile 
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secretion of GnRH as well as the pituitary response to GnRH, 
which leads to decreased testosterone production and secretion 
by the Leydig cells (9). Sexual dysfunction may result, even 
with serum testosterone levels in the low normal range, though 
elevated prolactin can also lead to increased levels of free 
testosterone via decreased SHBG levels (28). Studies suggest 
that hyperprolactinemia, even in the presence of low-normal 
testosterone, leads to erectile dysfunction and decreased libido, 
and treatment with a dopamine agonist may improve symptoms 
without necessarily causing an increase in testosterone levels 
(29-31). The syndrome of hyperprolactinemia in men is more 
polymorphic and tends to be recognized later in life than 
in women (31). Prolactin receptors have been shown to be 
present on Leydig and Sertoli cells in mammalian testes, where 
physiologic levels of prolactin increase the number of LH and 
FSH receptors, among other effects (32). Hyperprolactinemia 
has been associated with a decrease in sperm mobility and 
fertilizing capabilities, both of which may be reversible with 
dopamine agonist treatment (31,33-36). Several studies 
have also suggested elevation of prolactin may detrimentally 
affect testosterone metabolism by 5-alpha reductase to the 
more potent androgen DHT (37,38). The mass effect of a 
prolactin-producing pituitary adenoma may also directly affect 
gonadotrophic production, though the hypogonadal effect 
is likely minor in the presence of hyperprolactinemia (31).  
In hypogonadal men with hyperprolactinemia, initial 
treatment should be directed towards normalizing serum 
prolactin levels and assessing improvement in serum 
testosterone and in hypogonadal symptoms prior to 
considering testosterone replacement. 

Adrenal considerations

The incidence of hypogonadism in men with secondary 
adrenal insufficiency, or primary for that matter, is 
not well described. Secondary adrenal insufficiency is 
associated with low values of adrenal glucocorticoids 
without mineralocorticoid deficiency. One postulation 
is that the decreased dehydroepiandrosterone (DHEAS) 
levels, through pituitary-dependent and -independent 
mechanisms, in this population may lead to sexual 
dysfunction (low libido, loss of axillary/pubic hair), though 
this is more often studied in women and the effects in men 
are not well understood (17). Literature on the effects of 
exogenous steroids on hypogonadism in men is relatively 
scant. Dev et al. reported on three men in whom treatment 
with megestrol acetate for cancer-related cachexia was 
associated with both adrenal and gonadal suppression (39). 

There are admittedly, confounding effects in such patients, 
who are exposed to varying levels of opiate treatment and 
are often systemically ill, both of which can independently 
lead to testosterone deficiency (40). The glucocorticoid 
properties of megestrol likely lead to significant decrease in 
testosterone levels, and this medication has also been shown 
to increase prolactin levels in healthy men (41,42). Some 
studies have shown that megestrol decreases LH levels in 
both healthy men and cancer patients (42,43). MacAdams 
et al. have suggested that exogenous glucocorticoids may 
directly suppress GnRH release from the hypothalamus 
in men with COPD (44). It should also be noted that 
sudden withdrawal (without taper) of megestrol or other 
medications with glucocorticoid properties may cause acute 
adrenal insufficiency, which can compound symptoms of 
fatigue and low libido in patients with hypogonadism. 

As noted above, exogenous glucocorticoids have been 
shown to contribute to testosterone deficiency in men in 
a dose-dependent fashion (44). In the presence of elevated 
endogenous glucocorticoids, as in Cushing disease, 
suppression of the hypothalamic-pituitary-gonadal axis has 
similarly been observed, though theories vary as regards 
suppression being a direct testicular or a hypothalamic-
pituitary axis affect. A study of 12 men with Cushing disease 
showed that treatment of the condition led to reversal of 
pre-treatment hypogonadotrophic hypogonadism (45). 
The investigators suggested that decreased gonadotrophic 
response to GnRH in the untreated hypercortisolemic 
state was the cause of the hypogonadism. In another 
study of Cushing syndrome patients the gonadotrophin 
response to GnRH was variable, suggesting the effects 
of hypercortisolism may occur at variable degrees at all 
sites along the hypothalamic-pituitary-gonadal axis in this 
population (46). There is a relative paucity of literature 
on male patients with Cushing’s and hypogonadism, and 
that which exists is not recent, though the relationship is 
frequently observed in clinical practice (47,48). 

Investigating pituitary function 

In practice, the diagnosis of one endocrinopathy often 
prompts concern for additional ones, as the endocrine 
system is complex, with significant multi-organ interplay. 
Therefore, in patients with suspected androgen deficiency 
the clinical history and exam should incorporate evaluation 
for other possible hormonal imbalances. Evaluation of the 
other anterior pituitary axes  is strongly recommended 
in patients with secondary hypogonadism when the total 
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testosterone is as low as <150 ng/dL, and is also indicated 
in men with other clinical findings suspicious for either 
hypopituitarism or pituitary hyperfunction in the presence 
of less severe testosterone deficiency (8,19). As discussed 
above, all patients being evaluated for androgen deficiency 
should have their prolactin level measured. Clinical 
suspicion will dictate the need to rule out adrenal axis 
dysfunction, growth hormone dysfunction, and central 
thyroid dysfunction. 

Screening for adrenal insufficiency can begin with an 
early morning (no later than 9 AM) blood draw for cortisol 
and ACTH. If morning sampling is not convenient, or 
its value compromised because of night-work, an ACTH 
stimulation test, using 0.25 mg cosyntropin (tetracosactide) 
intramuscularly, should be performed (49). We also 
recommend this test in patients whose early morning 
cortisol is <15 mcg/dL. 

If Cushing syndrome is suspected screening should 
involve one or more of the following, depending on the level 
of suspicion: overnight 1 mg dexamethasone suppression 
test, midnight salivary cortisol on two consecutive nights, 
and/or 24 hour urine free cortisol measurement on two 
separate occasions (50). 

If the patient is suspected of having either growth 
hormone deficiency or acromegaly, insulin-like growth 
factor-1 (IGF-1) and growth hormone should be assayed 
and further dynamic testing may be recommended if these 
values fall outside normal range (51). 

While evaluating for central hypothyroidism or (much 
more rarely) central hyperthyroidism, a serum free 
thyroxine (T4) or free thyroxine index (FTI) must be 
done concomitantly with thyroid stimulating hormone 
(TSH) measurement, as the TSH alone can be misleading 
(52,53). In fact, we would say that relying solely on TSH 
measurement in this situation is one of the commonest 
errors we come across. 

In the event that any of these screening tests are positive, 
these patients would benefit from referral to endocrinology 
(see Figure 1). These biochemical evaluations are necessary 
only when there is a reasonable suspicion of additional 
pituitary pathology in association with the presenting 
syndrome of hypogonadism. 

The role of pituitary imaging

As with other recommendations in medicine, the decision to 
obtain pituitary imaging should be based on the likelihood of 
the result significantly contributing to clinical management. 

Pituitary “incidentalomas”, usually 6 mm diameter or less, are 
present on magnetic resonance imaging (MRI) in about 10% 
of the general population, and silent adenomas are found 
in up to 20% of autopsies (54). In our opinion pituitary 
MRI, preferably with and without contrast, should be 
performed in men with secondary hypogonadism who meet 
one of the following criteria (19,55-57): severe secondary 
hypogonadism (total testosterone level <150 ng/dL) with 
FSH and LH levels below normal, signifying a higher 
risk of pituitary pathology, persistent hyperprolactinemia, 
symptoms of headache or visual defects, or in the event that 
any other pituitary hormones are deficient on biochemical 
analysis. 

Several recent studies have found that men with idiopathic 
hypogonadotrophic hypogonadism have pituitary pathology 
at a greater prevalence than the general population, some of 
which may be amenable to surgical treatment, even if they 
do not meet the criteria set forth above (58,59). However, 
given the expense of MRI and the fact that the vast majority 
of hypogonadotrophic hypogonadism cases initially assumed 
to be idiopathic turn out not to have any structural lesion, 
it is not uniformly recommended to obtain imaging unless 
one of the above situations is observed or if it is expected to 
affect management. If a pituitary lesion is observed in a man 
undergoing investigation for low testosterone, it is clear that 
evaluation of the other pituitary axes should be undertaken if 
not already done so. There is no role for pituitary imaging in 
straightforward cases of primary hypogonadism. 

Thyroid issues

Both hypo- and hyperthyroidism can impinge on gonadal 
axis function in men, though a direct effect of thyroid 
hormones on the testis has not been demonstrated (60). 
The neuropsychiatric effects of thyroid dysfunction may 
independently contribute to sexual dysfunction in men with 
untreated thyroid disease; however, several biochemical 
relationships have also been observed. There is an increased 
gonadotroph response to GnRH in men with untreated 
hyperthyroidism compared to when treatment had 
rendered the men euthyroid, suggesting a possible role of 
thyroid hormone in sensitization of gonadotrophs (61).  
Hypothyroidism has been associated with low total 
testosterone levels, assumed to be due to low SHBG 
levels (13,62). However, low free testosterone levels, 
that normalize when the hypothyroidism is treated, have 
also been demonstrated (62). Hyperthyroidism increases 
concentrations of SHBG and total testosterone, but free 
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testosterone levels are generally normal; it can also increase 
aromatization of testosterone to estrogen, which may also 
affect sexual function and lead to gynecomastia (9,13).

FSH and LH levels in men with thyroid dysfunction 
tend to be in the normal range, though in more severe 
hypothyroidism patients may exhibit elevated gonadotropins 
(62,63). As mentioned above, hypothyroidism can lead to 
hyperprolactinemia in a small portion of affected individuals, 
and in such cases treatment of the hypothyroidism can 
correct the prolactin levels and improve the symptoms of 
testosterone deficiency (62). 

A study of 120 men with erectile dysfunction uncovered 
undiagnosed hypothyroidism in 5%, and hyperthyroidism 
in 1% (64). Hypothyroidism, whether primary or central, 
has been associated with erectile dysfunction and hypoactive 
sexual desire with unclear prevalence; levothyroxine 
replacement can improve symptoms and testosterone levels 
(62,65,66). Just as erectile dysfunction has been described 
in men with hypothyroidism; hyperthyroidism has also 
been associated with erectile dysfunction (67). A case 
series over 755 men with erectile dysfunction showed that 
>50% of those with hyperthyroidism (TSH <0.2 mU/L) 
had ejaculatory dysfunction (68). A prospective study of 23 

thyrotoxic men showed decreased libido and abnormalities 
of sperm motility, both of which improved significantly after 
treatment of the hyperthyroidism, regardless of modality of 
treatment (69). Therefore, it is important to recognize and 
treat thyroid disease in patients presenting with testicular or 
sexual dysfunction prior to considering androgen therapy. 

Conclusions

It is appropriate to entertain the possibility of additional 
endocrine dysfunction in any man presenting with 
hypogonadism. Addressing abnormalities in other pituitary 
axes may negate the need for testosterone replacement 
therapy in some cases. 
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Figure 1 Algorithm for other endocrinologic workup in men with hyperandrogenism.
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