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Case Presentation 

A
46-year-old male with benign prostatic hypertrophy 
(BPH) presents with complaints of low libido, de-
pression, erectile dysfunction, and no morning erec-

tions. He denied other hypogonadism symptoms such 
as weight gain or diminished energy, cognitive function, 
or muscle mass; nor did he have other conditions asso-
ciated with hypogonadism (eg, cardiovascular disease, 
osteoporosis/low-trauma fractures, or infertility).1 His 
medications were finasteride and terazosin. Physical ex-
amination revealed a euvolemic patient with body mass 
index (BMI) of 33.8, clear lungs, normal cardiac ex-
amination, no pallor, no palpable thyroid nodules or 
rash, and normal-size testes.  
 
Laboratory Results 

Evaluating Decreased Libido: 
The Lowdown on Low T  
 
Urgent message: Hypogonadism not only impedes biological development, but also negatively 
impacts a patient’s sense of identity and well-being. Prompt diagnosis is achievable through 
strategic utilization of hormone level testing in conjunction with a patient’s stated symptoms 
and medical history.  
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Study Patient Result Normal

Hemoglobin (gm/dL) 14.1 13.6 to 17.3 

Thyroid-stimulating hormone (TSH) (uIU/mL) 0.77 0.55 to 4.78 

Total testosterone (TT) (ng/dL), morning, assessed using liquid chromatography/mass 
spectrometry (LC/MS)

154 250 to 1100*

*TT and free testosterone (FT) ranges in this article reflect the reference ranges from the author’s hospital’s send-out lab; there are no national, population-based normative values.2



14  JUCM The Journal  of  Urgent  Care Medic ine |  March 2022 www.jucm.com

Next Steps (?) 
Which of the following would be your next step(s) in 
the diagnosis of hypogonadism? 
A. Measure morning free testosterone (FT) 
B. Repeat morning total testosterone (TT) 
C. Measure sex hormone binding globulin (SHBG) alone 
D. No additional testing is required 

The answer is A, measure morning free testosterone 
(FT). 
 
Testosterone: Physiological Effects and Test 
Characteristics 
Testosterone is important for physical, mental, and 
emotional health and secondary sex characteristic de-
velopment. It is commonly measured to investigate de-
clines in sexual interest/function, strength, mood, con-
centration, and memory. However, symptoms/signs do 
not predict testosterone levels, and vice versa3; not all 
symptomatic men have low levels, and many with low 
levels are asymptomatic.4  

Considering response to therapy as diagnostic of hy-
pogonadism, one study found 63% sensitivity.5 There-
fore, hypogonadism should be diagnosed by compatible 
symptoms/signs plus repeatedly low testosterone levels.1  

Testosterone as a diagnostic test for hypogonadism is 
complicated by its requirement to be measured at 8-10 
AM (outside acute/subacute illness), an incomplete cor-
relation with symptoms/signs, an increasing prevalence 
of conditions affecting sex hormone-binding globulin 
(SHBG), and a lack of population-based reference ranges 
or standardized lab assays and reference values.2 Accord-
ingly, TT, the recommended screening test,2 is subopti-
mal. TT assays vary, though the Centers for Disease Con-
trol and Prevention is coordinating standardization via 
its Hormone Standardization project.6 Extraction and 
liquid chromatography/mass spectrometry (LC/MS) as-
says are more sensitive/specific than immunoassays.7  

Patients with low initial TT should have a repeat TT; 
if altered SHBG levels are suspected, FT or bioavailable 
testosterone should be measured. Of note, there are 
conditions that decrease SHBG and increase SHBG 
(Table 1). Consequently, conditions that increase SHBG 
are also associated with less bioavailable testosterone. 
Medicare reimburses ~$35 for measuring FT, TT, and 
SHBG8; laboratories charge $80/test (~$200/bundle) or 
more.  
 
Next Steps (?) Round 2 
Given what you now know about this patient, which 
of the following would be your next step(s) in the dia-
gnosis of hypogonadism? 
A. Measure morning free testosterone (FT) 
B. Repeat morning total testosterone (TT) 
C. Measure sex hormone binding globulin (SHBG) alone 
D. No additional testing is required 

Option A is correct, and B is incorrect. FT should be 
measured. TT is inaccurate when SHBG levels are al-
tered, which can occur in obesity (as in this patient 
with BMI = 33.8). Testosterone is loosely bound to SHBG 
(60%) and tightly bound to albumin (37%). Albumin-
bound and free testosterone are bioavailable; however, 
only the 2% to 3% circulating as FT is bioactive.1 Because 
TT consists of SHBG-bound testosterone, albumin-
bound testosterone, and FT, conditions altering SHBG 
produce inaccurate measurements of effective testoste-
rone levels.  

Option C is incorrect. While a normal SHBG level 
increases the likelihood that TT is accurate, TT must be 
measured concurrently; FT and bioavailable testosterone 
can be calculated using TT and SHBG. 

Option D is incorrect. Owing to daily variation, two 
testosterone measurements, on separate mornings, out-
side acute/subacute illness, are required; 30% of men 
with initially abnormal levels have normal repeat 
values.9  
 
What Are Alternative Diagnostic Testing 
Approaches? 
Given the above-mentioned challenges in diagnosing 
hypogonadism, the Endocrine Society has published 
standard guidelines.1 Follicle-stimulating hormone 
(FSH) and luteinizing hormone (LH) levels should  
have been measured to differentiate primary (high FSH 
and LH) from secondary (low or normal FSH and LH) 
hypogonadism. 

Primary hypogonadism in patients with small testes 
should be investigated using a karyotype to evaluate 
for Klinefelter syndrome; secondary hypogonadism 
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Table 1. Conditions that Alter SHBG Levels

Decrease SHBG 
• Hypothyroidism 
• Nephrotic syndrome 
• Diabetes mellitus 
• Use of glucocorticoids, 

progestins, and androgenic 
steroids 

• Moderate/severe obesity 
(weight loss can increase 
testosterone) 

Increase SHBG 
• Hyperthyroidism 
• Aging 
• Cirrhosis 
• Hepatitis 
• Anticonvulsant usage1
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should be investigated via pituitary MRI.  
Asymptomatic patients seeking screening for low T 

should be informed screening is recommended only 
for patients at risk for hypogonadism: sellar disease, 
glucocorticoid or opioid therapy, HIV-associated weight 
loss, chronic hemodialysis, infertility, or osteoporosis/ 
low-trauma fracture.  
 
Patient Outcome 
Morning FT, assessed using equilibrium dialysis at a ref-
erence laboratory (as commercial assays for FT are inac-
curate)10 returned 31.4 pg/mL (normal 35.0 to 155.0 
pg/mL), confirming hypogonadism. 

Given symptoms and repeatedly low levels, hormone -
replacement therapy was started. 

Although hypogonadism is associated with cardio-
vascular events,11 this patient was relatively young and 
without cardiovascular risk factors. After initiating ther-
apy, the patient reported improved energy, mood, li-
bido, and erectile function. Repeat testosterone levels 
had not yet been drawn. The patient’s physicians con-
sidered that finasteride and terazosin are associated with 
hypogonadal symptoms. However, finasteride is not as-
sociated with low testosterone, making it unlikely his 
symptoms and laboratory findings were due to this 
medication. Finasteride and terazosin were continued, 
as discontinuation would have adversely affected his 
quality of life through untreated BPH.  
 
Clinical Bottom Line  

� Testosterone is best measured between 8 AM and 
10 AM, outside acute/subacute illness. Given circa-
dian and circannual variation in testosterone level, 
and test inaccuracy, hypogonadism cannot be con-
firmed with a single testosterone measurement.  

� If initial TT (by LC/MS) is low, patients with sus-
pected or confirmed altered SHBG levels should 
have bioavailable testosterone or FT (by equilib-
rium dialysis) measured, rather than repeat TT. 

� Hypogonadism may be primary (testicular failure) 
or secondary (hypothalamic/pituitary failure, eat-
ing disorders, excessive exercise, chronic opiates, 
obstructive sleep apnea, glucocorticoids, GnRH an-
alogs, anti-androgens).1 FSH and LH levels should 
be included in initial hypogonadism evaluation to 
distinguish between primary and secondary hypo-
gonadism. n 
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Take-Home Points

• Testosterone as a diagnostic test for hypogonadism is 
complicated by: 
– Its requirement to be measured at 8-10 AM (outside 

acute/subacute illness) 
– An incomplete correlation with symptoms/signs 
– An increasing prevalence of conditions affecting sex 

hormone-binding globulin (SHBG) 
– A lack of population-based reference ranges or 

standardized lab assays and reference values 
• Extraction and liquid chromatography/mass spectrometry 

(LC/MS) assays are more sensitive/specific than 
immunoassays. 

• Primary hypogonadism in patients with small testes 
should be investigated using a karyotype to evaluate for 
Klinefelter syndrome. 

• Secondary hypogonadism should be investigated via 
pituitary MRI. 

“Testosterone is best measured between 
8 AM and 10 AM. Given circadian and 

circannual variation in testosterone 
level and test inaccuracy, hypogonadism 

cannot be confirmed wth a single 
testosterone measurement.”


