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Aging male patients who complain of hot flashes, night sweats, depression, and/or sexual dysfunction may be experiencing andropause--a term used to describe the effects of age-related androgen decrease. Low testosterone levels are associated with osteoporosis and anemia, and may result from primary or secondary hypogonadism or from a pathologic condition. Differentiating andropause (a diagnosis of exclusion)from an adult-onset disease can be facilitated by a plasma total testosterone level and other diagnostic studies. Men who are carefully selected for hormone replacement therapy (most effectively administered by a transdermal patch or gel) must be monitored for signs of prostate disease, dyslipidemia, hepatotoxicity, erythrocytosis, and other potential adverse effects.

Plasma testosterone levels are known to decline as men age. The signs and symptoms associated with this decline have been referred to by the mass media as male menopause, (1,2) and by urologists in the United States and Canada as androgen deficiency in aging men (ADAM). (3) For the sake of simplicity and consistency (and perhaps accuracy), the term andropause will be used in this article to refer to age-related testosterone decrease and its consequences.

Until recently, public acknowledgment of such a phenomenon has been lacking. Symptoms vary in perception and in intensity from one man to the next. Some men may anticipate or accept changes in their appearance and decline in their sexual ability as a natural result of aging--or associate these occurrences with what they have heard called a midlife crisis.

Nevertheless, when male patients complain of hot flashes, night sweats, depression, and/or erectile or sexual dysfunction, a thorough endocrine and urologic work-up should be initiated. It is important for health care providers, by asking appropriate questions and ordering cost-effective tests, to distinguish between andropause and potential pathologic disease states (see Table 1 (4).

EPIDEMIOLOGY

After age 30 years, the mean serum testosterone level generally decreases by 1% to 2% per year--although this decline can vary widely. (3,5) According to a 1997 report, about half of men older than 50 could have a low early morning bioavailable testosterone level (from <60 ng/dL to <130 ng/dL, depending on the laboratory used and the study design). (6) An estimated four to five million American men have hypogonadism (7)--a condition defined by reduced production of testosterone and / or spermatozoa. The Massachusetts Male Aging Study (8) revealed that of 1,700 men ages 40 to 70 years, 52% reported minimal, moderate, or complete impotence. Other signs or symptoms characterizing andropause are listed in Table 2 (4,8) (page 81).

PATHOPHYSIOLOGY

The male hormone testosterone mediates the development of secondary male characteristics and contributes to hair growth, muscle mass, bone density, and erythropoiesis. (9) Ninety-five percent of this androgen is produced by Leydig cells in the testes, in response to stimulation by luteinizing hormone (LH) from the anterior pituitary; the remaining 5% is produced in the adrenal glands. (10) Regulated by the gonadotropins (LH and follicle-stimulating hormone [FSH]) and modulated by the amount of sex hormone--binding globulin, testosterone levels can affect libido, erectile function, and spermatogenesis. (4) Testosterone can act directly at the cellular level, or through its conversion to dihydrotestosterone by the enzyme 5[alpha]-reductase or to estradiol by the enzyme aromatase.

Plasma testosterone concentrations fluctuate due to its pulsatile secretion and to its diurnal rhythm, usually peaking at about 8 AM and falling to low levels at about 8 PM. Normally, free testosterone ranges between 9.0 and 30 ng/dL; total testosterone, between 300 and 1,200 ng/dL. (11)

Whether the result of aging or of a disease process, the decline of testosterone (hypotestosteronemia) can lead to decreased libido, erectile dysfunction, decreased spermatogenesis, fatigue, depression, confusion, and hot flashes and night sweats. (3,12) Persistently low testosterone levels can also be detrimental to organ systems other than the reproductive system (eg, leading to osteoporosis and/or anemia). (13)

ETIOLOGY

Possible causes for hypotestosteronemia are many. Some investigators associate the decline with aging alone, but not all research supports this notion. (14) Certainly, the consequences of decreased testosterone parallel certain signs and symptoms of aging (sexual dysfunction, decreased bone and muscle mass, and decreased muscle strength). (15) Additionally, age-related declines in growth hormone production and melatonin secretion may contribute to changes associated with testosterone deficiency. (3)

Sudden, drastic declines in male hormone levels are usually associated with hypogonadism. Classified as either primary or secondary, hypogonadism should be ruled out in any patient presenting with severe signs and symptoms of hypotestosteronemia or infertility. Referral to an endocrinologist for further work-up and treatment may be advisable.

Primary hypogonadism is usually the result of damage directly to the testes through a congenital defect or trauma. (Age-related hormone decline may be considered primary hypogonadism if testosterone falls to pathologic levels and the patient becomes symptomatic.) Most congenital conditions present at an early age, accompanied by signs and symptoms not associated with age-related hypogonadism; these can generally be ruled out in older patients.

A delayed diagnosis of Klinefelter's syndrome (a chromosomal abnormality) can account for andropause. Other chromosomal abnormalities associated with decreased testosterone are rare, but karyotyping can confirm or rule out suspected cases. (16)

Undescended testes (cryptorchidism) can cause hypogonadism--but only in young boys or teenagers. (17) Nevertheless, the condition is closely correlated with testicular cancer (18) (which may also lead to hypotestosteronemia if chemotherapy or radiation therapy has been administered).

Trauma to the testes can be physical, chemical, or infectious. Physical trauma includes direct blunt or crushing injury that damages the substance of the glands and/or blocks the blood supply to the gonads. Testicular torsion, a twisting of the testes on the spermatic cord, may occlude the gonads' vascular supply. This condition is considered emergent; if it does not reverse spontaneously and/or if manual detorsion is unsuccessful, the condition must be corrected by surgery. Even if only one testicle is directly involved, both are subject to serious damage and should be treated surgically. (1)

Chemicals that can be toxic to the testes include chemotherapeutic agents (although these are more damaging to sperm production than to testosterone production), the antifungal drug ketoconazole, and long-term gluco-corticoids. (19,20) Use of spironolactone, cimetidine, phenytoin, and/or flutamide has been associated with hypogonadism. (5) Radiation therapy can be damaging to the testes. (21)

Postpubertal mumps orchitis is the most common source of infectious injury to the testes. This painful condition, characterized by swelling of the testes, can lead to atrophy of the gland if not treated. (1,22)

Systemic diseases, such as chronic renal failure, are also associated with male hypogonadism. (1,4)

Secondary (hypogonadotropic) hypogonadism is caused by a disturbance in hypothalamic-pituitary function, possibly the result of a disease or defect of the anterior pituitary. (12,23) Secondary hypogonadism may also be attributed to chronic illness, malnutrition, anorexia, or obesity (because adipose tissue contains high concentrations of aromatase, which converts androgens to estrogens; this condition can be reversed by weight loss). (12)

DIAGNOSIS

Most men in androgenic decline (even a significant decline) do not experience the degree and intensity of symptoms associated with menopause in women. (2) This may be because hormonal decline occurs much more gradually in men.

Nevertheless, a frank discussion of symptoms is essential to confirm age-related andropause or to identify an alternative cause of hypotestosteronemia. In either case, symptomatology can be distressing--particularly erectile dysfunction, decreased libido, and reduced muscle mass. To help the patient overcome any embarrassment (and to prevent him from dismissing potentially significant symptoms as part of the aging process), the clinician may begin by asking about his energy level before inquiring about sexual function and other, more subtle signs and symptoms.

It is important to note that testosterone deficiency is not the most common cause of impotence; other causes include atherosclerosis, diabetes, hypertension, and use of certain medications. (10,13) These factors, as well as previous genital trauma and other aspects of the medical/surgical history, are important components of a comprehensive patient history.

During a thorough physical examination, close attention must be paid to secondary male characteristics, to the possible presence of gynecomastia and/or testicular atrophy, and to the genital-rectal examination (which may reveal testicular or penile atrophy, ambiguous genitalia, or prostatic atrophy).

Clinical findings alone, however, are not sufficient to differentiate between age-related andropause (a diagnosis of exclusion) and adult-onset disease states. Urinary tract infection and prostatic disease must be ruled out. To diagnose hypogonadism, the only test needed may be a non-fasting, plasma total testosterone level taken in the morning. (5) Other diagnostic studies that may be useful include LH, FSH, and prolactin levels (because hypoprolactinemia may cause hypogonadism (5)). Liver and thyroid function tests may also be helpful. (10)

In primary hypogonadism (including symptomatic hypogonadism of aging, or andropause), both LH and FSH levels may be elevated (>13 IU/L and >15 IU/L, respectively), while total testosterone is decreased ([less than or equal to]200 ng/dL (5))--although many older men with even very low testosterone levels will have LH and FSH levels within the normal range. (6) Low levels of testosterone combined with low levels of LH and FSH (<1.0 mIU/L (12)) suggest secondary (hypogonadotropic) hypogonadism. (3,4) In these patients, magnetic resonance imaging of the pituitary gland may be warranted. (5,12)

TREATMENT

About 5% of hypogonadal men in the United States receive testosterone replacement therapy (7)--the treatment of choice in symptomatic men with a documented diagnosis of andropause. Therapeutic goals are to diminish or relieve the adverse effects of hypotestosteronemia and to restore libido, sexual function, and a sense of well-being. Hormonal supplementation also appears to improve bone mass, muscle mass, and strength in older men. (6)

Careful patient screening and follow-up are important, however, as testosterone replacement has been associated with several serious adverse effects. Testosterone, converted to dihydrotestosterone in the prostate, is directly linked to benign prostatic hyperplasia, to increased levels of prostate-specific antigen (PSA), and to the growth of prostate cancer, if present (an absolute contraindication for testosterone replacement; occult prostate cancer may be exacerbated by testosterone). (1,24)

Testosterone may lower levels of high-density lipoprotein cholesterol. (5,25) Yet its use has also been associated with a decrease in total cholesterol, low-density lipoprotein cholesterol, and lipoprotein(a)--all potentially cardioprotective changes. Thus, at present, it appears possible that the total impact of testosterone on cardiovascular risk factors in older men may be more beneficial than detrimental. (12,26)

Still, sleep apnea may worsen in patients who are given testosterone. Exogenous testosterone may also put elderly men at increased risk of erythrocytosis. Other potential adverse effects are hepatotoxicity (with oral methyltestosterone), gynecomastia, infertility, and aggressive behavior (especially when physiologic doses are exceeded). (27-29)

For patients who are not good candidates for testosterone replacement, management should address symptoms (eg, sildenafil citrate for erectile dysfunction, a selective serotonin reuptake inhibitor without sexual side effects for depression, a prolactin blocker for gynecomastia).

Testosterone Replacement Options

The ideal for testosterone replacement therapy is to maintain physiologic levels of testosterone and its metabolites, dihydrotestosterone and estradiol. (3) The circadian cycle produced by normally functioning testes is best approximated by testosterone transdermal patches or gel (27,30) (although the physiological or clinical importance of mimicking this circadian rhythm has not been demonstrated). Other options include oral formulations and long- and short-acting intramuscular preparations. Implantable slow-release, long-acting pellets are currently under investigation.

Transdermal preparations and testosterone gel. Applied at bedtime, both transdermal patches and testosterone gel achieve peak androgen levels in the early morning. (27) Transdermal patches are available in scrotal and non-scrotal products. Non-scrotal patches and testosterone gel are applied to the shoulder, the upper arm, or the abdomen. For both products, the principal drawback is expense; skin irritation is reported considerably less often by patients who use testosterone gel. (30) Rugae and perspiration may make the scrotal patch difficult to apply. (27)

Oral preparations. Products that are currently available are all rapidly metabolized by the liver. This makes achieving satisfactory ("circadian-like") serum androgen levels difficult. (3) Prolonged use may lead to hepatotoxicity and to unsatisfactory alterations in lipid profiles. In one study of oral methyltestosterone use in hypogonadal impotent men, only 9% of patients reported a complete recovery of sexual function. (28)

Intramuscular preparations. Though not comfortable, the intramuscular injection is the most cost-effective and most commonly used method of testosterone replacement therapy. Yet its pharmacokinetic peaks and valleys may cause fluctuations in mood and sexual function. (3) Long-acting intramuscular preparations achieve a peak serum level at approximately 72 hours postinjection and decline thereafter, with possibly subclinical hormone levels by the time of the next injection (two to four weeks later). (29) Short-acting preparations have a short half-life (approximately 12 to 24 hours) and must be administered every other day to achieve satisfactory serum testosterone levels; they are rarely used.

Follow-up

During testosterone replacement, follow-up is important. Total and free serum testosterone levels should be checked at one month, then every six to 12 months; at three months, lipid levels and hematocrit should be checked. Every six months, a digital rectal examination should be performed, PSA levels checked, and treatment efficacy and adverse effects reviewed.(3,31)

CONCLUSION

Proper work-up and diagnosis of male hypogonadism and / or andropause are important aspects of health care in aging men. The goal for clinicians is to determine whether symptoms resulting from falling serum testosterone levels are age- or disease-related. Among several available testosterone replacement options, transdermal or gel preparations best approximate physiologic androgen levels. However, use of exogenous androgens carries a risk of serious adverse effects, making careful patient selection and monitoring essential.

Table 1

DIFFERENTIAL DIAGNOSIS FOR ANDROPAUSE (4)

Pituitary adenoma

Testicular cancer

Klinefelter's syndrome

Chemotherapy/radiation therapy

Surgery (testicular, hernia, abdominal lymph node dissection)

Generalized vascular disease caused by diabetes, heavy smoking,

 dyslipidemia, etc

Mumps orchitis

Table 2

SIGNS AND SYMPTOMS OF ANDROPAUSE (4,8)

Arthralgia and stiffness

Decreased bone density

Decreased libido

Decreased muscle mass

Decreased strength

Decreased visuopatial skills

Depression

Erectile dysfunction

Fatigue

Hot flashes

Increased irritability

Lethargy

Mood swings

Nervousness

Sleep disturbances
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