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Physician extenders are a growing force in healthcare today, 
often going beyond their initial role of complementing the 
growing shortage of primary care physicians (PCP). Currently, 
many physician assistants (PA) and nurse practitioners (NP) 
are moving toward specialty practices. However, mainstream 
curricula for PAs and NPs provide limited education in the 
specialty fields (1). Hypogonadism is a very common chief 
complaint in both endocrinology and urology (2). Of the 
males above age 40 who tested their testosterone levels, the 
incidence of low testosterone was 40% (3). Well trained PAs 
and NPs can manage most cases of hypogonadism requiring 
testosterone replacement therapy (TRT) independently. The 
goal of this review is to recognize the role and the limits to 
which physician extenders should be managing hypogonadism, 
and when physician collaboration or referral is necessary (4). 

Introduction to testosterone and hypogonadism

Testosterone is a steroid hormone that is predominantly 

produced by the Leydig cells in the testis and its production 
is controlled principally by luteinizing hormone (LH), a 
gonadotropin produced by the pituitary gland. Another 
gonadotropin, follicle stimulating hormone (FSH), acts on 
the Sertoli cells and aids in spermatogenesis. Both hormones 
are controlled by the production of gonadotropin-releasing 
hormone (GnRH) by the hypothalamus. These three organs 
create the hypothalamic-pituitary-gonadal (HPG) axis 
which ultimately controls the serum testosterone level. One 
of the functions of the HPG axis is the negative feedback 
system in which a normal or elevated serum testosterone 
level inhibits the production of GnRH, FSH and LH to 
prevent the overproduction of testosterone (5).

Hypogonadism is a deficiency of testosterone along 
with positive signs and symptoms. Testosterone production 
depends on two factors: the testes being able to produce the 
hormone, and the pituitary gland being able to stimulate the 
production of testosterone. Primary hypogonadism is when 
the pituitary gland is adequately producing FSH and LH, 
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but the testis is incapable of producing enough testosterone 
due to underlying problems, such as a congenital defect 
or chemical exposure. These patients typically present 
with a low testosterone level and a high FSH and LH 
level (6). Secondary hypogonadism is when the pituitary 
gland is not producing enough FSH or LH to adequately 
stimulate the testis. These patients would present with low 
testosterone, FSH and LH levels (6). This is either due to 
underlying pathology within the pituitary gland or it can 
be due to problems with the hypothalamus (5,7). Prolactin, 
another hormone produced by the pituitary gland, directly 
inhibits GnRH production from the hypothalamus 
and hyperprolactinemia can also lead to secondary 
hypogonadism (5). Simply put, testicular pathology leads 
to primary hypogonadism while pituitary or hypothalamic 
pathology leads to secondary hypogonadism. 

Testosterone decreases by 0.5–2% per year from age 30 
and can eventually lead to late-onset hypogonadism (LOH) (8). 
Physiologically, the Leydig cells in the testis deteriorate with 
age, decreasing negative feedback and causing the pituitary 

gland to increase its secretion of LH as a compensatory 
response. At this stage, testosterone levels will be normal and 
LH levels will be elevated. This is known as compensatory 
hypogonadism. When this is coupled with the co-morbidities 
seen in the aging population, symptomatic hypogonadism can 
develop (6). Obesity and diabetes are co-morbidities that can 
inhibit the secretion of LH and disrupt this compensatory 
increase. Obesity increases the aromatization of testosterone, 
induces insulin resistance, and increases cytokine release from 
adipose tissues. The decreased LH means that the Leydig cells 
will be inadequately stimulated and secondary hypogonadism 
will develop (8).

A flowchart that summarizes the HPG axis and the 
physiology of hypogonadism can be seen in Figure 1.

Guidelines for TRT
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The Endocrine Society and the International Society of 
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Figure 1 A flowchart demonstrating the HPG axis and shows the negative feedback effect of testosterone and inhibin on FSH, LH and GnRH 
production. It also illustrates the changes that take place that could lead to the development of age-related (late-onset) hypogonadism (8).  
GnRH, gonadotropin releasing hormone; HPG, hypothalamic-pituitary-gonadal; FSH, follicle stimulating hormone; LH, luteinizing 
hormone; T, testosterone.
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Sexual Medicine (ISSM) recommend TRT in men with 
symptomatic primary or secondary hypogonadism, as well 
as in adolescents with a delayed onset of puberty (9,10). 
The ISSM defines the normal testosterone level as above 
346 ng/dL (12 nmol/L). The Endocrine Society as well 
as several other authors state that the normal range of 
serum testosterone depends on the laboratory performing 
the test and insurance companies. Regardless of what the 
normal values are, it is generally accepted that clinicians 
should correlate serum testosterone levels with the patient’s 
presenting symptoms when assessing the need for TRT (7). 

Additionally, physician extenders should be aware of 
the increased prevalence of low testosterone in males 
with metabolic syndrome (11). Grosman et al. found that 
hypertension, increased triglycerides and elevated waist 
circumference have the strongest association with decreased 
testosterone (12). Dhindsa et al. found that 50% of obese 
diabetic men above 45 years old have low free testosterone 
levels (13). This association has been acknowledged by 
the Endocrine Society who have recommended routine 
testosterone measurement in all patients with type 2 
diabetes mellitus (14).

The symptoms of hypogonadism include decreased 
libido, erectile dysfunction, testicular atrophy, decreased 
muscle mass and body hair, depression, low energy, and 
gynecomastia. Some males can even present with infertility 
(6,15). Although these may be non-specific findings, 
recognizing them in the context of low testosterone suggests 
clinically significant hypogonadism (7). Questionnaires, 
such as the Androgen Deficiency in the Aging Male 
(ADAM) questionnaire or the aging male symptoms (AMS) 
rating, can help evaluate the symptoms of hypogonadism. 
However, it is important to note that while these tests are 
very sensitive, they are not very specific (16-19).

Patients who qualify for TRT should have their serum 
levels of free and total testosterone, estradiol, hematocrit, 
and PSA measured before starting TRT. Ideally, the 
diagnosis is made with two low morning serum total 
testosterone levels (7,15,20,21). 

Treatment
Once hypogonadism is diagnosed and TRT is decided as 
the treatment option, the different options for TRT must 
be discussed. There are several ways to administer TRT 
and methods include topical preparations, intranasal gels, 
intramuscular (IM) injections and subdermal implants 
(7,9,22). The advantages and disadvantages of each are 
shown in Table 1. 

Gels  and patches  are  the two types  of  topica l 
preparations. Patches often cause skin irritation, while gels 
run the risk of transference to others; however, this can be 
avoided with a clothing barrier (23,24). Intranasal gels need 
to be reapplied during the day and can cause irritation to 
the nasal passage (25). One of the benefits of the topical 
and intranasal preparations is that the dose can be quickly 
altered when needed (7). 

IM options include testosterone cypionate and enanthate, 
which are self-administered once every 1–4 weeks. Most 
clinicians start 100 mg weekly or 200 mg every 2 weeks 
and titrate as needed depending on follow up labs. IM 
testosterone has been shown to have a greater risk of side 
effects than other preparations (7,26). As with the other self-
administered medications, non-compliance and patients self-
adjusting the dose are important factors that affect treatment 
and require patient education. With proper compliance and 
education, they can be beneficial as patients will be able to 
avoid trips to the clinic once the dose is properly titrated.

Testosterone undecanoate (750 mg/3 mL) is a long 
acting preparation of IM testosterone that needs to be 
administered with an initial dose of 750 mg, followed  
4 weeks later by another 750 mg dose. After that, the  
750 mg IM injection should be administered once every 
10 weeks. This preparation should be administered in the 
office as a slow injection over 2 min and patients should be 
monitored for 30 to 45 min after administration because 
of an uncommon but real risk of pulmonary-oil micro 
embolism (POME) (27).

Subdermal implants are the option for extended release 
TRT. They are administered in a 10 to 15 min procedure 
in the office and this is repeated every 3 to 6 months 
depending on follow up laboratory results. Patients tend to 
like this option because they do not have to self-inject or 
apply gels repeatedly (7). It is particularly helpful in patients 
who travel regularly, and the extended release decreases 
the “up and down” feeling often experienced with the IM 
injections. This “up and down” phenomenon is due to 
the variable release of the hormone into the bloodstream 
leading to peaks and troughs beyond the normal range of 
serum testosterone levels (5,7,28,29). The disadvantages 
of subdermal implants include the need for regular office 
visits, pain and bruising at the site of insertion, as well as the 
minimal risk of infection and pellet extrusion (7).

Contraindications and adverse effects
A thorough review of the patient’s past medical history 
when evaluating the patient for TRT is vital as patients 
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with certain co-morbidities may need to be referred to a 
physician or they may be contraindicated for TRT (4). 

TRT is contraindicated in men with benign prostatic 
hyperplasia (BPH) and severe lower urinary tract 
symptoms (LUTS). If the International Prostate Symptom 
Score (IPSS) is above 19, which indicates severe symptoms 
(usually due to an enlarged prostate), the patient should be 
referred to an urologist (7,30). The effect of testosterone 
on prostate cancer (PCa) development is controversial 
although most studies show no association between TRT 
and PCa (31-36). The Endocrine Society recommends 
against TRT in patients with a history of PCa, while ISSM 
recommends that it can only be prescribed and followed 
up by urologists (9,10). Therefore, if PCa is suspected or 
PSA elevation is noticed on TRT, referral to urology is 
advisable.

The assessment of the cardiovascular risk associated 
with TRT yields conflicting results. The ISSM evaluated 
multiple studies and concluded that the studies showing 
an association between TRT and cardiovascular risk 
have systematic errors (37-39). Higher quality studies 

often showed no association, and some even showed a 
decrease in mortality with TRT (36,40-44). However, it 
is important to note the FDA has concluded that there 
is a possible increased risk of cardiovascular events (such 
as a myocardial infarction and stroke) with TRT and all 
testosterone prescribers should discuss these risks with 
their patients. A possible mechanism supporting the risk for 
cardiovascular events would be polycythemia, considering 
that testosterone stimulates erythropoietin (EPO) 
production. With that said, erythrocytosis with a hematocrit 
of over 50% is a contraindication for testosterone therapy 
and if the hematocrit exceeds 53% while the patient is on 
TRT, a phlebotomy along with a decrease in TRT dose is 
recommended (5,7,36). A complete list of indications and 
contraindications of TRT is shown in Table 2.

Apart from the increased hematocrit that was previously 
discussed, another side effect with TRT is decreased 
spermatogenesis because testosterone is a contraceptive, 
albeit a poor one (30). Exogenous testosterone inhibits 
gonadotropin production and decreases intra-testicular 
production of testosterone, leading to decreased fertility 

Table 1 The different preparations of testosterone are shown with the advantages, disadvantages and insurance coverage of each type (7,9)

Route Operations Advantages Disadvantages Price/co-pay

Gels Androgel; 
Fortesta; Axiron

Self-administered; can be stopped 
quickly; convenient

Vigorous rubbing; transference; 
prior authorizations; requires patient 
compliance

Coverage depends on 
insurance; affordable 
compounding 
available

Intranasal Natesto Self-administered; can be stopped 
quickly

Irritates the nose; requires patient 
compliance

Patches Testim; 
Androderm

Self-administered; can be stopped 
quickly; convenient

Skin reactions; patch falls; prior 
authorizations; requires patient 
compliance

Intramuscular Cypionate; 
Enanthate

Self-administered; longer half-life than 
topical preparations

Fluctuations in testosterone levels 
and symptoms; self-injection; prior 
authorizations; frequent injections; 
problematic when traveling; requires 
patient compliance

Intramuscular Undecanoate 
(Aveed)

Administered in office; 750 mg IM XL, 
then 4 wk later, then 750 mg IM q10 
wk; high patient compliance; clinician in 
full control of administration

Prior authorizations; risk for POME; 
office procedure consists of a slowly 
administered injection over 2 min with 
clinician monitoring 30–45 min after 
administration

Subdermal Testopel Easier approval; steady release; no 
fluctuations in testosterone levels and 
symptoms; every 3–6 months; high 
patient compliance; clinician in full 
control of administration

Soreness on insertion site for  
2–3 days; bruising may occur; 
requires a 10–15 min outpatient 
procedure

Usually covered 
by insurance; 
compounding 
available for 200 mg 
preparation

T, testosterone; POME, pulmonary-oil microembolism; IM, intramuscular.
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and testicular atrophy (30). TRT can also manipulate lipid 
levels. An increase in total cholesterol, a decrease in HDL, 
and a minimal change in LDL have been demonstrated 
in some studies; but these changes are more commonly 
associated with diet and is normally managed by the  
PCP (22,35,36). TRT can also increase serum estradiol 
levels, which can lead to gynecomastia. Aromatase 
inhibitors, such as anastrozole, are used to inhibit the 
peripheral conversion of testosterone into estradiol (45). 
TRT is also linked with an increase in serum prostate 
specific antigen (PSA) levels and up to a 1.4 ng/mL increase 
with TRT is allowed by the Endocrine Society guidelines. 
Urology referral is required if there is any increase beyond 

that (7,9). Additionally, TRT can worsen symptoms of 
obstructive sleep apnea (9).

The discussion about the association between TRT 
and venous thromboembolism (VTE), such as deep vein 
thromboses (DVT) and pulmonary embolism (PE) is 
controversial. The FDA requires prescribers to discuss 
the risks of VTE with patients (46). Some studies describe 
observing this adverse effect among patients using TRT, like 
Martinez et al. in 2016 (47). However, various other studies 
have shown no association between the two. Sharma et al. 
concluded that there was no increase in the risk of DVT 
after starting TRT (48). Another study among 217 men 
over the age of 65 showed no difference in the prevalence of 
thrombotic events in patients with and without TRT (49). 
In summary, the evidence linking VTEs and TRT is mixed 
and should be discussed with the patient. 

A complete list of adverse effects due to TRT is shown in 
Table 3. 

An algorithm that summarizes TRT prescription and 
follow-up is shown in Figure 2.

Financial benefits

One of the important considerations of allowing physician 
extenders to manage TRT and other non-complicated 
specialty cases is the financial benefit. Many practices 
use current procedural terminology (CPT) codes which 
assigns a specific relative value unit (RVU) for each service 
or procedure provided by the healthcare provider. This 

Table 2 Indications and contraindications for the use of testosterone therapy in patients are the following (7,15)

Indications for therapy

Symptomatic primary or secondary hypogonadism including late-onset hypogonadism

Delayed puberty in males

Contraindications for therapy

Unstable congestive heart failure

Polycythemia (hematocrit >50%)

Severe lower urinary tract symptoms (LUTS) [International Prostate Symptom Score (IPSS) >19] (refer to urology)

Existing or suspected prostate cancer or masses (refer to urology)

Infertility (refer to urology)

Untreated sleep apnea

History of cardiovascular event (heart attack, stroke, acute coronary syndrome)—authors recommend collaborative care with a physician 
for these patients 

Table 3 Adverse effects of testosterone (5,7,9,36,47) 

Increasing hematocrit

Venous thromboembolism (controversial)

Increasing levels of PSA and worsening lower urinary tract 
symptoms

Testicular atrophy and infertility

Adverse hepatic side effects (only for oral preparations)

Exacerbation of sleep apnea

Edema

Gynecomastia

Skin reactions (for transdermal preparations)

PSA, prostate specific antigen.
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is a standardized way to determine reimbursements for 
physicians and physician extenders. Physician extenders 
typically receive 85% of the physician’s rate for the same 
service and the same number of RVUs, as allowed by the 
scope of practice in the state of practice. However, if the 
physician extender provides a service while the physician is 
in the office the practice is reimbursed 100% even though 
the physician did not provide the service (50). 

Physician extenders in the outpatient setting allows 
physicians to attend to new patients and more complicated 
cases, which are typically billed as Level 4 and receive 

better RVUs than non-complicated cases and follow ups. 
Simultaneously, the physician extender can attend to the 
TRT patients, which are typically billed as Level 3 and 
have lower RVUs. All encounters are billed under the 
physician’s name which significantly increases RVUs and 
overall practice revenue. On top of the financial gain, 
this also allows more appointments to be available to the  
patients (51). These benefits have been documented in 
emergency medicine and oncology (52,53).

A pilot study was conducted at our practice where one 
physician referred patients to one nurse practitioner one 

Figure 2 A flowchart showing the sequence to follow when determining if a patient is suitable for TRT and the methods of administration. 
The key things to look out for on follow up are also noted, with the appropriate treatment modifications if they are found. TRT, testosterone 
replacement therapy; PCa, prostate cancer; CVD, cardiovascular disease; T, testosterone; FSH, follicle stimulating hormone; LH, luteinizing 
hormone; E, estradiol; Hct, hematocrit; PSA, prostate specific antigen; QD, 4 times daily; IM, intramuscular injection. 
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clinic day a week for 6 months. The total charges billed 
amounted to $413,000 and the net collections generated 
by the nurse practitioner was over $103,900 after taking 
the cost of the equipment used into account. The revenue 
during the pilot covered over 100% of the annual salary of 
this nurse practitioner. 

Conclusions

Symptomatic hypogonadism is a common complaint in 
urology offices and TRT is the gold standard of treatment. 
Physician extenders, like NPs and PAs, are capable of 
independently diagnosing and evaluating men with low 
testosterone levels and starting them on TRT when 
appropriate. It is vital that physician extenders understand 
the indications, risks, and adverse effects to ensure 
that patients are counselled and treated appropriately. 
Physician extenders must be familiar with the guidelines 
and recommendations about monitoring patients on TRT 
and must clearly understand when to consult and refer 
the patient to a specialist. Physician extenders do play an 
important role in the safe management of patients on TRT, 
as long as a proper treatment algorithm is established by the 
physician.
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