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Hypogonadism in males is a complex medical con-
dition marked by low testosterone levels that 

aff ects a signifi cant number of men worldwide.1 The 
prevalence of hypogonadism is approximately 25.3% 
among men ages 40 to 70 years.2 The Hypogonadism 
in Males Study found a prevalence of hypogonadism 
in men ages 45 and older presenting to primary care 
of 38.7%.3 Testosterone, the primary male sex hor-
mone, is crucial for developing male characteristics 
and maintaining various physiological processes 
throughout life. Multiple factors, including congenital 
abnormalities, testicular damage, chronic illness, and 
aging-related hormonal changes, can cause 
hypogonadism.

It is important for primary care NPs to recognize 
the signs and symptoms of hypogonadism during 
routine patient assessments. Hypogonadism can lead 
to various symptoms, some of which can signifi cantly 
impact a man’s quality of life. These symptoms may 
include fatigue, decreased libido, erectile dysfunction, 
decreased muscle mass and strength, mood distur-
bances, and cognitive changes.1 However, it is key to 
note that some of these symptoms are nonspecifi c 
and may be caused by other medical conditions, ne-
cessitating a comprehensive diagnostic approach.

In this article, the terms “men” and “male” are used 
to refer to cisgender individuals assigned male at birth. 
Considerations for evaluation and management of 
hypogonadism in the pediatric population are outside 
of the scope of this article.

ABSTRACT

Testosterone replacement therapy (TRT) is a crucial 
intervention for men diagnosed with hypogonadism, 
a condition characterized by inadequate testoster-
one production. As primary care NPs play an 
essential role in managing patients with hypogo-
nadism, they must comprehensively understand TRT. 
This article serves as a primer for primary care NPs, 
based on current guidelines, to provide evidence-
based care for men with hypogonadism. It off ers an 
overview of the etiology, clinical presentation, 
diagnostic criteria, and treatment options for 
hypogonadism, focusing on using TRT appropriately 
in primary care settings.

Keywords: andrology, men’s health, testosterone 
replacement therapy, testosterone therapy

ETIOLOGY AND PATHOPHYSIOLOGY
Understanding the etiology and pathophysiology of 
hypogonadism is necessary for delivering eff ective 
care. Hypogonadism is characterized by reduced or 
absent secretion of sex hormones, leading to defi cient 
gonadal function. This can stem from disruption of the 
hypothalamic-pituitary-gonadal axis, which is crucial 
for regulation of sex hormones, by way of dysfunction 
within the gonads or alterations in the gonadotropin 
receptors, resulting in decreased levels of sex hor-
mones such as testosterone and estradiol.4,5 Diseases 
of the hypothalamus and pituitary gland can also 
disrupt this axis by aff ecting the secretion of gonado-
tropins necessary for gonadal function.6

Primary hypogonadism
Primary hypogonadism originates from issues within the 
gonads themselves and is marked by low testosterone 
levels despite high levels of gonadotropins, such as fol-
licle-stimulating hormone (FSH) and luteinizing hormone 
(LH). Primary hypogonadism could arise from a congeni-
tal disorder, infection, or gonad damage.4,7 Congenital 
disorders such as Klinefelter syndrome or cryptorchidism 
can impair testicular development and testosterone 
production (Table 1).4,8 Acquired causes of primary hy-
pogonadism include testicular trauma, infection, radia-
tion, chemotherapy, and hemochromatosis.8,9 Age-related 
changes can also lead to primary hypogonadism.

Secondary hypogonadism
On the other hand, secondary hypogonadism occurs 
due to dysfunction at the hypothalamus or pituitary 
gland level, leading to inadequate secretion of go-
nadotropins and subsequent decreased stimulation 
of the gonads and low testosterone production. Fac-
tors contributing to secondary hypogonadism can 
include genetic mutations, tumors (such as pituitary 
tumors), systemic diseases (such as infi ltrative dis-
eases), head trauma, certain genetic disorders, obe-
sity, and normal aging.5,8-10

CLINICAL PRESENTATION AND DIAGNOSIS
The clinical presentation of hypogonadism can vary 
widely and may overlap with other medical conditions, 
making accurate diagnosis challenging. Patients with 
hypogonadism may present with symptoms that can 
be categorized into sexual, physical, and psychologi-
cal domains. Sexual symptoms may include reduced 
libido, erectile dysfunction, and infertility.9 Physical 
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symptoms may involve fatigue, loss of body hair, de-
creased muscle mass and bone density, and increased 
body fat. Psychological symptoms include mood dis-
turbances, irritability, and reduced cognitive function.

Providers can use the Androgen Defi ciency in the 
Aging Male (ADAM) questionnaire, a validated and 
reliable tool for assessing symptoms of testosterone 
defi ciency designed for use in men ages 40 years and 
older.9 Tools such as the ADAM questionnaire cannot 
diagnose testosterone defi ciency but can raise suspi-
cion for the condition.

Following any screening, NPs are expected to 
adopt a systematic approach to diagnosing and man-
aging hormonal imbalances that impact their patients, 
in adherence with comprehensive guidelines from the 
American Urological Association (AUA). This process 
begins with an exhaustive clinical evaluation that care-
fully examines a presenting patient’s symptoms. Such 
initial assessments are needed for establishing a base-
line understanding of the patient’s condition, which is 
essential for formulating an eff ective treatment strat-
egy. This evaluative stage is not merely the fi rst step 
but rather the gateway to a nuanced therapeutic pro-
tocol that considers the hormonal status of each pa-
tient, as recommended by the AUA’s evidence-based 
practice guidelines.11,12 

 To begin, the NP should collect a detailed medical 
history delving into comorbidities, medications, and 
lifestyle factors that could contribute to hormonal 
disruptions. Special attention should be given to 

any history of testicular trauma, surgery, or radia-
tion therapy that might have resulted in change 
contributing to disruptions or imbalances.8 Blood 
tests should be conducted to assess hormone levels 
quantitatively. 

The cornerstone of this diagnosis is the accurate 
measurement of serum total testosterone using a reli-
able assay. According to AUA guidelines, total testos-
terone level measurements of less than 300 ng/dL on 
two separate occasions strongly indicate hypogonad-
ism.12 It is important to perform the test in the morning, 
at which time testosterone levels peak. It may be nec-
essary to repeat the test on diff erent days to confi rm 
persistently low testosterone levels, as hormone levels 
can fl uctuate. Of note, for men who work night shifts, 
testosterone level measurement requires careful con-
sideration of their adjusted circadian rhythms.13 Tes-
tosterone levels should be assessed soon after indi-
viduals in this population wake, rather than in the early 
morning.13

In addition to testosterone, healthcare providers 
should measure serum LH and FSH levels. Elevated 
LH and FSH levels with low total testosterone typi-
cally indicate primary hypogonadism.11,14 Conversely, 
low or inappropriately normal LH and FSH levels 
with low total testosterone may suggest secondary 
hypogonadism.

Furthermore, men ages 45 years and older should 
have a baseline prostate-specifi c antigen (PSA) test; 
it should be less than 4 ng/mL to initiate replacement 

TABLE 1. Primary hypogonadism vs. secondary hypogonadism

Primary hypogonadism (testicular failure) Secondary hypogonadism (hypothalamic-pituitary 
failure)

Pathophysiology The problem lies in the testes, which cannot produce 
suffi  cient testosterone.

The problem is in the hypothalamus or pituitary gland, 
not the testes.

Testes are unresponsive to gonadotropin signals. There is inadequate secretion of gonadotropins (LH 
and FSH).

Dysfunction leads to high gonadotropin levels due to 
lack of negative feedback.

Dysfunction leads to low or normal gonadotropin 
levels due to impaired stimulation of the testes.

Causes •  Klinefelter syndrome
•  Undescended testicles
•  Orchitis (testicular infl ammation)
•  Testicular trauma or surgery
•  Chemotherapy 
•  Radiation therapy
•  Autoimmune disorders
•  Aging
•  Genetic disorders aff ecting testosterone synthesis

•  Pituitary tumors or diseases
•  Hypothalamic dysfunction or tumors
•  Genetic conditions aff ecting gonadotropin release
•  Radiation therapy, especially to the brain
•  Severe systemic illnesses
•  Chronic opioid or steroid use
•  Eating disorders, malnutrition
•  Extreme physical or psychological stress
•  Aging

Abbreviations: FSH, follicle-stimulating hormone; LH, luteinizing hormone.
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therapy. If elevated above 4 ng/mL, the patient should 
be referred to urology for further evaluation.

Throughout this process, NPs should bear in mind 
that it is critical to distinguish between primary and 
secondary hypogonadism by obtaining a thorough 
medical history, conducting a physical exam, and as-
sessing hormone levels.8,9 Identifying the specifi c cause 
of hypogonadism guides treatment decisions and fur-
ther investigations, if necessary. In cases of primary 
hypogonadism, for example, the size and function of 
the testicles should be assessed, and genetic testing 
may be considered, to uncover underlying causes.11 
Structural abnormalities within the pituitary gland may 
be examined for secondary hypogonadism using MRI 
or additional tests to rule out other endocrine disor-
ders.11 Throughout this diagnostic journey, NPs must 
be diligent in excluding other potential causes of sec-
ondary hypogonadism, such as pituitary tumors, head 
trauma, radiation exposure, or systemic illnesses that 
could disrupt the hormonal balance.8

The diagnosis of hypogonadism is a highly indi-
vidualized process, with each step taken carefully to 
ensure a thorough understanding of the patient’s 
health and the factors contributing to their hormonal 
imbalances. In complex cases or in cases in which the 
diagnosis remains uncertain, the expertise of special-
ists who are well versed in male reproductive health 
such as endocrinologists or urologists may be sought 
for further evaluation and management. Consulting 
with healthcare professionals who follow current clini-
cal guidelines is crucial for accurate diagnosis and 
tailored patient care.

INDICATIONS FOR TESTOSTERONE 
REPLACEMENT THERAPY
Initiating testosterone replacement therapy (TRT) in 
men with hypogonadism requires careful consider-
ation of clinical symptoms and hormone levels. AUA 
guidelines provide specifi c indications for TRT, em-
phasizing the importance of balancing the potential 
benefi ts with the potential risks. Indications for TRT 
include low serum total testosterone levels (typically 
below 300 ng/dL) and consistent signs and symptoms 
of hypogonadism.11,12 Symptoms that signifi cantly im-
pact a patient’s quality of life, such as sexual dysfunc-
tion and reduced vitality, should also be considered 
when initiating TRT.

Not all men with hypogonadism are suitable can-
didates for TRT. Contraindications may include a 

history of prostate cancer, severe lower urinary tract 
symptoms, and elevated hematocrit levels.11,15 Careful 
consideration must also be given to TRT initiation in 
the older male. Cardiovascular risks, which include 
concern for cardiovascular events such as myocardial 
infarction in those with history of the condition as well 
as for possible progression of existing atherosclerosis, 
need to be considered in older men; however, the AUA 
notes that current evidence does not defi nitively dem-
onstrate that TRT increases the risk of cardiovascular 
events.12 In terms of atherosclerotic changes specifi -
cally, some studies suggest that testosterone treat-
ment has no worsening eff ect.16 Regardless, alternative 
treatment options or further consultation with urolo-
gists or endocrinologists may be warranted. 

Before initiating TRT, discussing potential benefi ts 
and risks with the patient is essential, as is obtaining 
informed consent.8,15 Informed consent should include 
a thorough discussion of the expected outcomes, 
potential adverse reactions, and the need for regular 
monitoring during TRT. More information is provided 
below in “RISKS AND BENEFITS OF TRT.”

TRT OPTIONS
TRT can be administered through various modalities, 
each with advantages and disadvantages.6,11,17 I.M. or 
subcutaneous injections are a traditional and cost-
eff ective method for TRT. Injections provide a relative-
ly stable release of testosterone and can be adminis-
tered every 1 to 2 weeks, with the ideal timing between 
injections being weekly rather than biweekly to help 
ensure consistent testosterone levels.6,18 Weekly ad-
ministration reduces deep troughs between injections 
that can cause some men to experience mild hypo-
gonadism symptoms amid doses. A key advantage of 
I.M. or subcutaneous testosterone administration is 
the ability to maintain consistent testosterone levels 
during treatment. Disadvantages include having to 
self-inject weekly, with occasional soreness and injec-
tion site pain. Furthermore, a slight risk of secondary 
erythrocytosis exists with injection therapy, and this 
administration mode also requires a consistent review 
of the patient’s hemoglobin and hematocrit, which 
some individuals may fi nd burdensome.6

A novel TRT method is the use of transdermal 
patches, applied daily to the skin, which allow for a 
continuous release of testosterone.6,18 Patches provide 
testosterone levels that are more aligned with natural 
physiologic patterns compared with injections. 
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However, some patients may experience skin irritation 
or adherence issues with patches. An advantage of 
transdermal patches is their conferral of less risk in 
terms of increased hemoglobin and hematocrit. If 
discontinued, a quick reversal to a regular circadian 
testosterone pattern occurs in the individual.6

Topical testosterone gels are another popular op-
tion for TRT. They are applied to the skin daily and 
off er fl exibility in dosing. Gels are well tolerated by 
most patients, but care should be taken to avoid in-
advertent transfer to others, particularly women and 
children.6,18 The main advantage of testosterone gels 
is their ease of use and application; however, a disad-
vantage of gels is that their application is frequently 
done improperly, with individuals not waiting for the 
gel to dry adequately before putting on clothing, 
thereby often underdosing. Improper use leads to 
inconsistent levels of testosterone within the body.

A more invasive method of TRT administration is 
the subcutaneous insertion of testosterone pellets, 
which are a form of long-acting therapy. Pellets can 

provide a sustained release of testosterone for several 
months, off ering patients an option with a lower fre-
quency of administration.18 However, pellet insertion 
requires a minor surgical procedure, which may be un-
desirable for some patients and inadvisable for others.6

Current guidelines do not recommend one specifi c 
TRT modality over another, as the choice should be 
individualized based on patient preferences, lifestyle, 
and cost considerations. NPs should consider indi-
vidual patient preferences and convenience when 
selecting the most appropriate TRT option.

MONITORING AND MANAGING TRT
Close monitoring of patients undergoing TRT is essen-
tial to ensure safety and effi  cacy. AUA guidelines rec-
ommend regular follow-up visits and lab assessments 
to evaluate the patient’s response to TRT and to detect 
any adverse reactions (Table 2).6,11,12 During TRT, the 
standard of care is to monitor serum testosterone levels 
to ensure that they remain within the therapeutic range 
and do not exceed the upper limit, as elevated levels 

TABLE 2. Monitoring during TRT

Monitoring parameter Timing of assessment Rationale

Serum testosterone levels 
(total and free)

Baseline Establishes the patient’s baseline testosterone level

3 to 6 months after initiation Evaluates the eff ectiveness of TRT and deter-
mines whether adjustments to the dosage may be 
 necessary

Annually (after baseline and 3- to 6-month 
mark assessments)

Evaluates continued therapy

Hematocrit Baseline TRT can stimulate red blood cell production, leading 
to polycythemia (elevated hematocrit)

3 to 6 months after initiation Evaluates for risk of polycythemia; if elevated to 
≥54%, consider discontinuing TRT or lowering the 
dosage

Annually (after baseline and 3- to 6-month 
mark assessments)

Regular monitoring can help prevent potential com-
plications associated with increased hematocrit levels

Prostate-specifi c antigen 
(PSA)

Baseline Assesses prostate health, assesses eligibility for TRT, 
and enables monitoring for changes during TRT

3 to 6 months after initiation Urology referral and TRT cessation required if sud-
denly signifi cantly increased

Per standard guidelines based on individual 
patient characteristics or risk factors (after 
baseline and 3- to 6-month mark assess-
ments)

Further evaluation is required if elevated

Symptom assessment Regularly Evaluates patient response to TRT and assesses for 
improvements in symptoms and overall well-being

During follow-up visits Addresses any concerns or adverse reactions re-
ported by the patient during the treatment period
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can increase the risk of adverse reactions. Periodic as-
sessment of hematocrit levels is also essential, as TRT 
can increase red blood cell production (polycythemia).

Furthermore, PSA levels should be monitored 
regularly, especially in older patients and those with 
a family history of prostate cancer.6 Although AUA 
guidelines do not recommend routine prostate biop-
sies before initiating TRT, NPs should be vigilant in 
assessing prostate health throughout treatment. In 
case of adverse reactions or suboptimal therapeutic 
response, NPs should consider adjusting the TRT regi-
men or exploring other contributing factors. For in-
stance, optimizing lifestyle factors such as diet, exer-
cise, and sleep can complement the eff ects of TRT.

RISKS AND BENEFITS OF TRT
The decision to start TRT involves weighing its potential 
benefi ts, such as improved mood, energy, libido, bone 
density, and muscle mass, against the potential risks, 
including cardiovascular events and potential impact 
on prostate health.6,11 The association between TRT 
and cardiovascular risks is still under investigation.12,15

Adverse reactions such as acne, mood swings, fl uid 
retention, and gynecomastia are possible but gener-
ally manageable. Before treatment, NPs should dis-
cuss TRT’s risks and benefi ts thoroughly with patients, 
considering their medical history and therapy objec-
tives. Ongoing monitoring during TRT is crucial to 
ensure patient safety and treatment eff ectiveness. 
When considering TRT, it is essential to tailor the ap-
proach to the patient, accounting for their unique 
needs and risks. TRT can off er signifi cant benefi ts, 
including increased muscle mass, bone density, and 
vitality, particularly in older men; however, caution is 
necessary, especially for those with cardiovascular 
disease or other comorbidities, due to potential risks.19

Furthermore, fertility concerns are paramount in 
men currently attempting to or planning to conceive, 
as TRT may impair sperm production and lead to in-
fertility.20 In such cases, alternative treatments, poten-
tially entailing use of selective estrogen receptor 
modulators or gonadotropin therapy, should be con-
sidered to manage hypogonadism while simultane-
ously preserving fertility.20

Patients with a history of prostate cancer require 
careful evaluation before initiating TRT, as it can stimu-
late prostate cancer cell growth. Regular prostate 
health assessments are advised, and collaboration 
with specialists is needed.6,19

NONPHARMACOLOGIC INTERVENTIONS
In addition to TRT, certain lifestyle modifi cations can 
complement the eff ects of therapy and improve over-
all health outcomes for patients with hypogonadism. 
Encouraging patients to engage in regular physical 
exercise can help to enhance their mood, improve their 
body composition, and increase their muscle strength.12 
Furthermore, exercise can positively infl uence testos-
terone levels, making it a valuable adjunct to TRT.

Weight management is crucial for men with hypo-
gonadism, particularly those who are overweight or 
obese. Weight loss and maintaining a healthy body 
mass index can help to optimize hormone levels, as 
excess body fat is associated with lower testosterone 
levels in particular.12

Adequate sleep is likewise crucial for hormone 
regulation and overall well-being. Encouraging pa-
tients to establish healthy sleep habits and address 
any sleep disturbances can positively impact their 
hormonal balance and overall health.12

NPs should educate their patients about the im-
portance of these lifestyle modifi cations and support 
their implementation. A holistic approach to patient 
care, including addressing lifestyle factors alongside 
TRT, can improve patient health outcomes and 
satisfaction.

CONCLUSION
Managing hypogonadism with TRT is a critical aspect 
of primary care for men with this condition. A com-
prehensive understanding of AUA guidelines can assist 
NPs in making informed decisions about initiating and 
monitoring TRT. By following evidence-based guide-
lines, primary care NPs can optimize patient care and 
improve quality of life for men with this condition. 
Primary care NP education on the latest best practices 
and collaboration with other healthcare providers, 
such as urologists and endocrinologists, are essential 
to provide the best possible care for these patients. 
Regular follow-up visits and close monitoring of hor-
mone levels and potential adverse reactions are neces-
sary to ensure patient safety and treatment effi  cacy.

As frontline healthcare providers, primary care NPs 
are vital in recognizing and managing hypogonadism 
to improve patients’ overall health and well-being. By 
staying informed about the latest research and guide-
lines, NPs can off er evidence-based care and optimize 
outcomes for men with hypogonadism. Through a 
comprehensive approach that includes appropriate 
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use of TRT, lifestyle modifi cations, and ongoing patient 
support, primary care NPs can signifi cantly improve 
the lives of their patients with hypogonadism. 
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