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Testosterone Deficiency

• Recent surveys/studies
• Prescriptions have nearly tripled
• 25% of men who are on TRT had not been 

tested 
• Nearly 50% don’t have it recheck following 

TRT

• Many men are hypogonadal and fear of 
cardiovascular complications or prostate 
cancer stop them from receiving therapy. 

• Review is a compilation of articles, 
guidelines from AUA, Endocrine society 
and EAU 
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Discovered in 1930’s



Hypogonadism
• Primary Hypogonadism, Testicular failure

• Elevated LH, FSH

• Secondary Hypogonadism, Pituitary 

• Decreased LH, FSH

• Mixed Hypogonadism

• 85% of all cases

• Commonly referred to as “low T” and develops in aging men, 

beginning in the 40s through 60s and beyond
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Mixed low or inappropriately low T and subsequent LH1% decline T each year after 40.  obesity, dm, hypertension, metabolic syndrome all contribute. 

The decline in testosterone levels can be due to several factors including (1) decline in Leydig cell function, (2) decline in pituitaryhypothalamic axis function with loss of circadian variation (3) increase in the levels of SHBG, (4) changes in testosterone receptors sensitivity, and (5) effects of altered cardiometabolic and inflammatory markers [20–22



Presenter Notes
Presentation Notes
Obesity increases T:E2 ratio and negative feedback to pituitary.  Increase surface area so less T to work.  Increased inflammatory state due to obesity suppresses HGP axis.  



Testosterone Deficiency Testing
• Diagnosis of Testosterone deficiency

• TT <300 (range 230-350)
• 2 am (fasting) readings
• 2 low readings with symptoms
• Who else (even without symptoms)

• Unexplained anemia
• Bone density loss
• Diabetes*
• Exposure to chemotherapy
• Testicular radiation
• HIV
• Chronic narcotics
• Male infertility
• Chronic corticosteroid use
• Pituitary dysfunction
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ree T less than 6.5 can also be considered low. Higher SHBG bound to free T lower overall level. (increase aging, cirrhosis, hyperthyroid, HIV), lower—steroids, hypothyroidism, obesity
 E2 (estradiol) exerts its influence in relation to testosterone with an ideal T:E2 ratio of 8:10.  promotes bone health and libido. Free T and fraction bound to albumin are considered “active” rest bound to SHBG, albuT alone is required to maintain lean mass and muscle size and strength; 

In surveys of community-dwelling middle-aged and older men, low libido, erectile dysfunction, and less specific symptoms (such as fatigue, irritability, depressed mood, poor concentration, reduced physical performance, and sleep disturbance) are associated with low T concentrations (10, 11).
In the European Male Aging Study (a cohort study of community-dwelling middle-aged and older men in Europe), only sexual symptoms (poor morning erections, decreased libido, and erectile dysfunction) had a syndromic association with total T (TT) concentrations , 320 ng/dL (11 nmol/L) and free T (FT) , 64 pg/mL (220 pmol/L) (after adjusting for age) (12). 

estradiol is required to prevent increases in fat mass and vasomotor symptoms, and both T and estradiol are required to maintain sexual function and bone mineral density (BMD) (13, 14). The conversion of T to dihydrotestosterone is not obligatory for mediating its effects on erythropoiesis or muscle mass and strength (15).
min and androgen binding protein.  DHT and T go to androgen receptor and trigger anabolic genes muscle, brain, bone, skin, sperm, nerve development, hematopoeisis.  




Testosterone Deficiency Testing
• Adjunctive Testing

• LH
• Prolactin
• Hemoglobin/Hematocrit
• PSA (if over 40)
• FSH/Estradiol*
• SHBG/Free T*
• MRI*

• High prolactin 
• Neurologic, HA or visual symptoms
• Low T<150 
• Hypogonadotropic Hypogonadism
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Counseling Regarding Testosterone 
Deficiency Treatment

• Should Improve
• ED
• Low sex drive
• Anemia
• Bone mineral density
• Lean body mass*
• Depressive symptoms*

• Inconclusive evidence
• Cognitive function
• Diabetic improvement
• Energy
• Fatigue
• Lipid profiles
• Quality of life measures
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LDL maybe benefit but more consistent HDL lowered Biologically, testosterone can increase hepatic lipase activity, which is known to facilitate breakdown of HDL particles.4 However, there is growing controversy about whether low HDL-C concentrations alone result in increased cardiovascular risk. Recent studies have focused on other HDL properties, which include efflux capacity, or the ability of HDL particles to shuttle cholesterol out of the vascular tissues. HDL efflux capacity is not affected by testosterone.5As described below, testosterone therapy can improve insulin resistance, which corresponds to lowering of triglyerides and increasing HDL-C. In a meta-analysis of randomized trials of testosterone therapy in patients with diabetes, testosterone therapy resulted in lower triglyceride and total cholesterol levels, with no effect on LDL-C and a heterogeneous effect on HDL-C.5 Given the overall inconsistent and modest relationship between testosterone therapy and lipids, it is unlikely that lipid changes play a significant role in the relationship between testosterone therapy and cardiovascular disease.



Venous Thromboembolic Events
• AUA/Endocrine recommend 

evaluation if hematocrit is 48-50 
before initiating TRT

• FDA placed warning in 2014 based on 
anecdotal evidence but since that 
time multiple observational studies 
haven’t shown a link

• In one study venous 
thromboembolism was reported in 42 
cases and 40 of these had diagnosis of 
an underlying thrombophilia 
(including factor V Leiden deficiency, 
prothrombin mutations and 
homocysteinuria). Malkin, C.J., et al. Low serum testosterone and increased mortality in men 

with coronary heart disease. Heart, 2010. 96: 1821. EUA
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MACE Events
• 2010-2014 4 studies of concern led to 2015 

warning of “unknown cardiovascular safety”
• Current evidence shows that low testosterone 

could be a risk factor for MACE events

• TRT shouldn’t commence until 3-6 months after 
a MACE event

• CHF Class IV at rest or uncompensated CHF 
shouldn’t have TRT

• TRAVERSE Trial
• 6,000 men enrolled, expected completion 

06/2022
• Primary outcome-time to MACE
• Secondary outcomes

• MACE/cardiac procedures/CABG
• High grade prostate cancer

• Prior to the 2015 FDA testosterone label change, 
Morgentaler et al published a systematic review of 
all articles from 1940 to 2014 relating to T and 
cardiovascular disease. They identified over 200 
articles, with only 4 articles (as previously 
described) suggesting increased cardiovascular risk 
with T.  Benefit of testosterone with reduced CV risk 
in many of these

• 2014 Corona et al meta analysis 75 studies over 
3000 treated no MACE, + effects of T

• 2018 Miner eta al systemic review of 23 studies to 
evaluate for an increase in MACE. They found no 
relationship In fact men who normalized T had 
lower risk of MI and death. 
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Prior to the 2015 FDA testosterone label change, Morgentaler et al published a systematic review of all articles from 1940 to 2014 relating to T and cardiovascular disease.2 They identified over 200 articles, with only 4 articles (as previously described) suggesting increased cardiovascular risk with T. They found several dozen studies demonstrating beneficial effects of normal T on cardiovascular risk and mortality. They also found that low levels of T were associated with increased risk of mortality and cardiovascular disease. Finally, these authors noted that the severity of coronary artery disease was inversely correlated with serum T levels.
In 2014, Corona et al published a meta-analysis of 75 studies.47 This meta-analysis included 3016 men treated with T and 2446 treated with placebo for a mean treatment duration of 34 weeks. These investigators found no significant association between testosterone therapy and CVEs, either as single events or as combined cardiovascular end points. In fact, they found a protective effect of testosterone therapy in men with metabolic disorders.46  In 2018, Miner et al performed a systematic review of 23 studies (12 clinical trials and 11 observational studies) published after the FDA 2015 labeling change which assessed testosterone therapy and cardiovascular risk.48 No study reported an increased MACE with testosterone therapy. In fact, men whose T normalized with testosterone therapy had a reduced risk of MI and death compared with men whose T levels failed to normalize.


SUBCLINICAL ATHEROSCLEROSIS
Animal models and in vitro studies suggest that testosterone may have a beneficial effect by limiting the development of atherosclerosis. Testosterone administration blunted atherosclerosis development in castrated male rabbits and also reduced neointimal plaque development in an endothelial cell injury model.27, 28 Some of this beneficial effect may be via estradiol after conversion of testosterone to estradiol by aromatase.29 In humans, experimental effects on atherosclerosis can be assessed using serial imaging modalities.
Two large randomized clinical trials have been performed to evaluate the effects of testosterone therapy on subclinical atherosclerosis.30, 31 In the Testosterone’s Effects on Atherosclerosis Progression in Aging Men (TEAAM) trial, 308 men ≥60 years old with low/low-normal testosterone levels (100–400 ng/dl; free testosterone <50 pg/ml) were randomized to treatment with 1% testosterone gel or matching placebo gel daily for 3 years. The co-primary outcomes were change in mean common carotid artery intima-media thickness and coronary artery calcium score. Carotid intima-media thickness is an established marker of cardiovascular risk that correlates with risk factor burden and risk of cardiovascular disease events.32 Similarly, coronary artery calcium measurement is a well-established clinically used tool that harnesses the close correlation between calcium and atherosclerotic plaque in the coronary arteries to estimate the total burden of coronary atherosclerosis and thus cardiovascular disease risk. In this study, despite increases in total testosterone to 565 ng/dl in the treatment arm vs 330 ng/dl in the placebo arm, there was no difference in the change in coronary artery calcium or carotid intima-media thickness score between the groups.
While these findings may be interpreted as lack of effect of testosterone therapy on atherosclerosis, both carotid intima-media thickness and coronary artery calcium change have been found to be poor surrogate end points in cardiovascular trials. For example, statins consistently lower cardiovascular disease events in clinical trials, but the change in coronary artery calcium with statins and placebo is similar in randomized studies.33 The cardiovascular study of the Testosterone Trials (TTrials) employed coronary computerized tomography angiography measures in their end point, which can quantify and characterize atherosclerotic plaque subcomponents, including non-calcified atherosclerotic plaque. Here, 138 older men (mean age 71 years) at higher cardiovascular disease risk with low serum testosterone (<275 mg/dl) were randomized to testosterone gel or placebo for 12 months. Paired coronary computerized tomograms showed an increase in non-calcified coronary plaque volume, the primary end point, by 40 mm3 in the testosterone therapy arm vs 4 mm3 in the placebo arm (p=0.003). There was also a greater increase in total coronary plaque volume in the testosterone therapy arm, but no difference between arms in change in coronary artery calcium score. Despite these intriguing findings, studies of subclinical atherosclerosis cannot take the place of large clinical end point trials in determining risks or benefits of testosterone therapy on cardiovascular disease.

In 2013, Vigen et al conducted a retrospective analysis of a database of 8709 men who had undergone coronary angiography within the VA Health Care System.35 This study found that the overall rate of stroke, myocardial infarction and death in hypogonadal men was higher in men who received a T prescription compared with untreated men. However, there was no statistically significant difference in CVEs between the testosterone therapy and untreated groups at year 1, 2 or 3. There were several methodological concerns with the manuscript, which resulted in numerous medical societies requesting retraction of the paper. Furthermore, there was no way to determine compliance with testosterone therapy in the T group, and only 60% of men had a T level checked after starting therapy. The average T level after initiating testosterone therapy was 332.2 ng/dl, suggesting that many of the men were still hypogonadal in the T group. In the same year, Xu et al published a meta-analysis of 27 placebo controlled studies assessing the effects of testosterone replacement therapy on CVEs.36 The studies had to be 12 weeks’ duration or longer and had to report “cardiovascular-related events.” These authors discovered that CVEs were greater in men who received T compared with placebo. This is the only one of several prior meta-analyses and systematic reviews to report increased CV risk with testosterone therapy.37–39 The studies in this meta-analysis were inconsistent in numerous aspects of clinical trial design, including age, baseline T levels, inclusion and exclusion criteria, baseline health status, drug formulation, route of administration, dose and duration, as well as the type of CVE reported and confirmed. In addition, just 2 of the 27 studies contributed 35% of all CVEs in the T group. One was the study by Basaria et al,34 already described, and the other was the 1986 Copenhagen study,40 in which 600 mg oral daily T was given to men with cirrhosis of the liver. In one-quarter of the T group, men had serum T concentrations above 4000 ng/dl, reaching as high as 21,000 ng/dl. The authors reported 21 events as cardiovascular, yet there was only one MI.
In 2014, Finkle et al conducted a retrospective study of a health insurance database that reported rates of non-fatal MI in the period up to 90 days following a T prescription, and compared these to MI rates in the prior 12 months.41 These authors found that the ratio of MI post-prescription to pre-prescription was 1.36 when 4 subgroups of patients were combined (age < or ≥65 years, with and without heart disease history). The ratio was 2.19 in men 65 years or older. The concerns with this study were that there was no control group, no information on concomitant co-morbid conditions and no information on compliance with T medication, and there were no data on serum testosterone values. These limitations make it is difficult to draw conclusions on CV risk with the use of testosterone therapy.
In summary, there were several significant concerns with these 4 aforementioned studies that suggested that testosterone therapy increased the risk of cardiovascular events. The studies by Vigen35 and Finkle41 et al had no randomization and no placebo group. In addition, there was no control group in the analysis by Finkle et al. In both of these studies, there was no information on compliance of the testosterone utilization, and there were limited or no data on serum testosterone values. These concerns, among others regarding statistical methodology and inappropriate exclusion/inclusion of patients, led to a request for retraction of the Vigen article by 29 international societies. In the meta-analysis by Xu et al, studies were inconsistent in age, baseline T levels, inclusion and exclusion criteria, baseline health status, drug formulation, route of administration, dose and duration, as well as the type of CVEs reported and confirmed.36 This meta-analysis was the only one of several prior meta-analyses and systematic reviews to report increased cardiovascular risk with testosterone therapy. Finally, in the study by Basaria et al, cardiovascular disease was not a primary end point.34 The treatment arm had patients with greater cardiovascular risk factors, and when patients with CHF were excluded, there were no differences in cardiovascular events. The patients were frail elderly men who in some cases were being treated with off-label high doses of testosterone. The authors themselves concluded that “the lack of a consistent pattern in these events and the small number of overall events suggest the possibility that the differences detected between the 2 trial groups may have been due to chance alone.”
FDA LABELING CHANGES ON CARDIOVASCULAR RISK AND INDICATIONS FOR T USE
From 2010 to 2014, 4 studies as previously described raised questions about whether testosterone therapy gave rise to increased cardiovascular risk. In 2014, the FDA conducted an independent review of these studies and rejected requests that cardiovascular risk be included as a “black box”warning in the labels of T products. In September 2014, the FDA convened an Advisory Committee to evaluate the benefits and CVE risks and indications for T treatment. In March 2015, the FDA issued a statement which said it was “requiring [testosterone therapy] manufacturers to add information to the label about the possible increased risk of heart attacks and strokes in patients taking testosterone.”42,43 The testosterone label in the “Warnings and Precautions”section now was required to state that “Long-term clinical safety trials have not been conducted to assess the cardiovascular outcomes of testosterone replacement therapy in men. To date, epidemiologic studies and randomized controlled trials have been inconclusive for determining risk of major adverse cardiovascular events, such as non-fatal myocardial infarction, non-fatal stroke and cardiovascular death, with the use testosterone compared to non-use. Some studies, but not all, have reported an increased risk of MACE in association with the use of testosterone replacement therapy in men.”Interestingly, the European Medicines Agency, which in Europe is equivalent to the FDA, did not mandate a T label change regarding cardiovascular risk with testosterone therapy after its review of the literature.
During the 2014 FDA Advisory Committee meeting, concerns were also raised that 28% of men had no T levels obtained prior to T prescription and 21% had no T levels monitored after testosterone therapy was initiated. The committee theorized that the rapid growth of the T market at that time was partly due to treatment of age-related hypogonadism, asymptomatic men with low serum testosterone and symptomatic men with normal or unknown serum T levels. In March 2015 the FDA issued a safety announcement stating, “The U.S. Food and Drug Administration cautions that prescription testosterone products are approved only for men who have low testosterone levels caused by certain medical conditions. The benefit and safety of these medications have not been established for the treatment of low testosterone levels due to aging, even if a man’s symptoms seem related to low testosterone. We are requiring that the manufacturers of all approved prescription testosterone products change their labeling to clarify the approved uses of these medications.”That year, the word “idiopathic”was removed as a possible etiology for hypogonadism, suggesting that hypogonadal men had to have a known associated medical condition to be considered “on-label”for testosterone therapy usage.
Following the FDA 2015 label change, the FDA required companies that manufactured T products to conduct a large, randomized, placebo controlled trial to evaluate the effects of testosterone therapy on cardiovascular outcomes. This trial, the TRAVERSE (Testosterone Replacement Therapy for Assessment of Long-term Vascular Events and Efficacy ResponSE in Hypogonadal Men) study, began enrollment in May 2018 and the primary outcome of the trial is time to MACE. Secondary outcomes include incidence of MACE or cardiac revascularization procedures/cardiac percutaneous coronary intervention and coronary artery bypass graft. Secondary outcomes also include prostate safety, assessing the incidence of high grade prostate cancer. The study is expected to be completed in June 2022 with approximately 6000 participants.




Key Studies Showing Increased CV Risk with 
Testosterone Replacement

Study Key Features of Study

Basaria et al

•Randomized placebo 
controlled trial of frail 
elderly men
•Testosterone treatment 
for 6 months
•Some patients were given 
off-label high dose of 15 
grams of testosterone
•CV disease was not an 
end point
•Treatment arm patients 
had greater CV risk factors
•5 vs 2 major CVEs (ie MI)
•No difference in CVEs if 
excluding CHF patients

Vigen et al

•Retrospective analysis of 
8709 men who had 
undergone coronary 
angiography within VA Health 
Care System
•No randomization or placebo
•2 major corrections

• “Absolute risk”of MI 
(19.9% vs 25.7%) vs 
(21% vs 10%)

• Exclusion of 1132 
men

•Retraction requested by 29 
international societies
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There were 4 studies from 2010 to 2014 that raised concern with the use of testosterone therapy and increased cardiovascular risk (table 1). In 2010, Basaria et al conducted a randomized placebo controlled trial to investigate testosterone therapy use and greater functional and muscular benefits compared to placebo in an elderly (average age 74 years) frail population of men treated for 6 months.34 The study was terminated early due to an increased number of CVEs in the testosterone therapy arm compared to placebo (23 vs 5). However, the study did demonstrate that testosterone therapy improved functional and muscular responses compared to placebo. There were several limitations with this study. The study was not designed to assess CVEs. CVEs were not a primary or secondary end point. As a result, the 2 groups receiving T and placebo were not balanced for CV risk factors at baseline. In addition, there were a small number of major adverse cardiovascular events, none of which was confirmed or adjudicated. There were 4 MACEs in the T arm and none in the placebo arm. The authors themselves concluded that “the lack of a consistent pattern in these events and the small number of overall events suggest the possibility that the differences detected between the 2 trial groups may have been due to chance alone.”

In 2013, Vigen et al conducted a retrospective analysis of a database of 8709 men who had undergone coronary angiography within the VA Health Care System.35 This study found that the overall rate of stroke, myocardial infarction and death in hypogonadal men was higher in men who received a T prescription compared with untreated men. However, there was no statistically significant difference in CVEs between the testosterone therapy and untreated groups at year 1, 2 or 3. There were several methodological concerns with the manuscript, which resulted in numerous medical societies requesting retraction of the paper. Furthermore, there was no way to determine compliance with testosterone therapy in the T group, and only 60% of men had a T level checked after starting therapy. The average T level after initiating testosterone therapy was 332.2 ng/dl, suggesting that many of the men were still hypogonadal in the T group. 




Xu et al

•Meta-analysis of CVEs in 
27 placebo controlled 
studies of >12 weeks
•Just 2 studies provided 
1/3 of all CVEs in T 
treatment arm
•If excluding 2 studies, 
CVEs in T and placebo 
arms are identical

Finkle et al

•Retrospective study of a 
health insurance database
•Reported rates of non-fatal 
myocardial infarction in the 
period up to 90 days 
following a testosterone 
prescription and compared 
these to MI rates in the prior 
12 months
•Pre-prescription MI rate 
3.48/1000 and post-
prescription MI rate 
4.75/1000
•No information on 
concomitant co-morbid 
conditions
•No information on 
compliance with T 
medication
•No data on serum 
testosterone values
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Key Studies Showing Increased CV Risk with 
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In the same year, Xu et al published a meta-analysis of 27 placebo controlled studies assessing the effects of testosterone replacement therapy on CVEs.36 The studies had to be 12 weeks’ duration or longer and had to report “cardiovascular-related events.” These authors discovered that CVEs were greater in men who received T compared with placebo. This is the only one of several prior meta-analyses and systematic reviews to report increased CV risk with testosterone therapy.37–39 The studies in this meta-analysis were inconsistent in numerous aspects of clinical trial design, including age, baseline T levels, inclusion and exclusion criteria, baseline health status, drug formulation, route of administration, dose and duration, as well as the type of CVE reported and confirmed. In addition, just 2 of the 27 studies contributed 35% of all CVEs in the T group. One was the study by Basaria et al,34 already described, and the other was the 1986 Copenhagen study,40 in which 600 mg oral daily T was given to men with cirrhosis of the liver. In one-quarter of the T group, men had serum T concentrations above 4000 ng/dl, reaching as high as 21,000 ng/dl. The authors reported 21 events as cardiovascular, yet there was only one MI.
In 2014, Finkle et al conducted a retrospective study of a health insurance database that reported rates of non-fatal MI in the period up to 90 days following a T prescription, and compared these to MI rates in the prior 12 months.41 These authors found that the ratio of MI post-prescription to pre-prescription was 1.36 when 4 subgroups of patients were combined (age < or ≥65 years, with and without heart disease history). The ratio was 2.19 in men 65 years or older. The concerns with this study were that there was no control group, no information on concomitant co-morbid conditions and no information on compliance with T medication, and there were no data on serum testosterone values. These limitations make it is difficult to draw conclusions on CV risk with the use of testosterone therapy.




Prostate Events and Testosterone 
Replacement

• Meta analysis PSA 0.3-0.43 
increase

• Other meta analyses of 
randomized controlled trials

• Boyle etal
• No increased risk of PSA>4
• Change in PSA
• No increased risk of biopsy
• No increased risk of prostate 

cancer

• Prostate cancer
• TRT after definitive treatment

• Multiple retrospective trials 
showed no increased risk of 
recurrence after definitive 
treatment

• Shared decision model
• Untreated prostate cancer

• Shared decision making on active 
surveillance

• Locally advanced or metastatic 
recommend against
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Androgen receptor maximally saturated and further saturation is negligible. The detrimental effect of T in locally advanced or metastatic prostate cancer has been well established, with studies demonstrating significant progression of disease following exogenous T administration.110,111,112 However, the role of T supplementation in men with localized or treated prostate cancer remains controversial. Some investigators have hypothesized that as androgen receptors in the prostate are likely maximally saturated at physiologically low T levels, additional supplementation beyond this saturation point may have negligible impact on prostate cancer growth and development.113 A limited study of 28 patients of men with prostate cancer on active surveillance, T therapy demonstrated no increased risk of prostate cancer progression compared to controls.114 Given the limited data and potential significant risks involved, larger, controlled studies are required to assess the safety of routine T supplementation in men with known prostate cancer.
Several recent retrospective studies have demonstrated no increased risk of prostate cancer recurrence among prostate cancer patients receiving T supplementation following definitive surgical or radiation therapy.115,116,117,117,118,119,120 However, given the small numbers of patients evaluated, retrospective nature of studies, and limited follow-up, larger RCTs are required to demonstrate the safety of T supplementation in this patient cohort. To highlight this limitation, Calof and colleagues estimated that 85,862 men enrolled in a RCT for 1 year would be required to identify a 20% increase in prostate cancer rates with 80% power.64
Due in part to these limitations, the current Endocrine Society and EAU guidelines recommend against T supplementation in men with untreated prostate cancer and permit administration based on clinical judgment following a prudent interval among patients with successfully treated prostate cancer and no evidence of recurrence.86,87 The 2018 AUA Guidelines on T therapy state that at this time there is insufficient evidence to accurately quantify the risk/benefit ratio of T supplementation after treatment of prostate cancer. Decisions on whether or not to supplement T should be personalized and made after careful consideration of risks/benefits by both practitioner and patient in a shared decision model. Further research is clearly needed.121
Men without pre-existing prostate cancer undergoing T supplementation have no known increased risk for the development of prostate cancer based on findings from meta-analyses of RCTs.62,64,107 A nested case-control study of Swedish men diagnosed with prostate cancer between 2009 and 2012 identified no overall association between T therapy and any prostate cancer diagnosis. However, men who received T were more likely (OR 1.35, 95% CI 1.16-1.56) to have a diagnosis of favorable risk prostate cancer (defined here as < T2, PSA < 20, Gleason score < 7, no metastasis) within one year of starting T therapy. Men on T therapy were less likely (OR 0.50, 95% CI 0.37-0.67) to have a diagnosis of aggressive prostate cancer (> pT3, Gleason score > 8, PSA > 20, and/or metastatic disease) more than a year after starting T therapy. Detection bias is a likely explanation for the greater incidence of prostate cancer within the first year of therapy.122




Endocrine Society Guidelines Key Points
• We recommend confirming the diagnosis by repeating the measurement of morning fasting total T 

concentrations. In men whose total T is near the lower limit of normal or who have a condition that alters 
sex hormone–binding globulin, we recommend obtaining a free T concentration using either equilibrium 
dialysis or estimating it using an accurate formula. 

• Albumin, total testosterone and sex hormone binding globulin and calculating free testosterone.
• We recommend against starting T therapy in patients who are planning fertility in the near term or have any of the 

following conditions: 
• breast or prostate cancer 
• a palpable prostate nodule or induration 
• prostate-specific antigen level of 4 ng/mL 
• prostate-specific antigen 3 ng/mL in men at increased risk of prostate cancer (e.g., African Americans and men with a first-degree 

relative with diagnosed prostate cancer) without further urological evaluation 
• elevated hematocrit 
• untreated severe obstructive sleep apnea 
• severe lower urinary tract symptoms 
• uncontrolled heart failure 
• myocardial infarction or stroke within the last 6 months 
• thrombophilia

• If PSA increases by 1.4 over 1st year need GU evaluation.
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Lifestyle Modifications
• Weight loss and diet
• Increase after a low- calorie diet and 

physical activity is small (1-2 
nmol)29-58 [102,103]. 

• It should also be recognized that 60-
86% of weight lost is regained after 3 
years and 75-121% after 5 years [104]. 

• Bariatric surgery results in an average 
increase of about 10 nmol/L289
depending on the degree of weight 
loss [103]. 

102.Haring, R., et al. Association of low testosterone levels with all-cause mortality by different cut-offs from recent studies. Eur Heart J, 2010. 31.
103.Morgentaler, A. Testosterone, cardiovascular risk, and hormonophobia. J Sex Med, 2014. 11: 1362.
104.Santos M. R, et al. Testosterone deficiency increases hospital readmission and mortality rates in male patients with heart failure. Arq Bras Cardiol, 2015. 105:256.
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• Lifestyle changes represent an essential part of the 
management of obesity; 

• However, some evidence suggests that when 
compared to lifestyle modifications alone, 
testosterone therapy-treated obese men benefit most 
from relief of their symptoms associated with 
testosterone deficiency, whereas those not treated 
did not benefit [79]. 
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Treatment

1
8

Testosterone Level   <300 all men or <350 for symptomatic men below age 65
Testosterone treatment may be initiated with the patient having input/choice of the following (based on insurance coverage or
lifestyle/convenience):
▪ Gels – Androgel, Testim, Axiron, Fortesta
▪ Compounded Creams
▪ Injections – Testosterone Cypionate 200 mg/milliliters every 1-2 weeks, Aveed*
▪ Sub-Q - Xyosted
▪ Patch – Androderm
▪ Pellet – Testopel (procedure completed by urologist)
▪ Oral** – Clomid (primary choice if LH is normal/low and if fertility is current or future concern; starting dose 50 mg ½ tablet qod to 

help prevent tachyphylaxis; Titrate dose based on follow-up labs)
▪ Arimidex (1 mg po q M/W/F if Estradiol level is significantly elevated)

*5 injections/year, additional lab tests, insurance PA, written consent, provider education enrollment required; protocol maintained in 
nurse manager’s office; patient observation for 30 minutes post injection
**based on if have low T yet seeking pregnancy with spouse; requires additional labs including FSH, LH

Testosterone Level >350
Offer to repeat lab in 3 months unless very symptomatic; mid-level provider to consult with urologist to consider course of treatment
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Testosterone at Men’s clinic 24 months is $3099.  ED 45 days (1000) or 1 month (700). HCG causes gynecomastia in up to 1/3 of patients.



Continued Care

• Follow-up Testosterone Care Plan

○ 1st Follow up visit:  4-6 weeks

○ Continued follow up visits:  6-month schedule

• Follow-up Visits With Primary Urologist

○ Testosterone clinic will treat testosterone and may refill ED 

medications; however, annual urology visits will be continued with 

primary urologist  
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UCA Men’s Health Center: ED Clinic

• 3 Main Options
• ED consult 
• VED teaching and 

purchase
• Penile injection teaching
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Vacuum Assist Device

• French Physician Vincent Marie 
Mondat in the early 1800s 
developed the vacuum assist 
device for ED.

• The pump works by applying 
negative pressure to the penis to 
increase corporal blood flow and 
result in an erection (Jonas, 
2001).

Erectile Dysfunction: A Review of Historical Treatments With a Focus on the Development of the Inflatable Penile Prosthesis
Kristen Gurtner, BS,1 Amanda Saltzman, MD,2 Kristi Hebert, MD,2 and Eric Laborde, MD2Am J Mens Health. 2017 May; 11(3): 479–486.

www.urologycentersalabama.com Austin Lutz M.D.

Presenter Notes
Presentation Notes
Here's his description of the device: "The congester is held with one hand, while the other works the piston to create a vacuum, and the corpus cavernosum soon swells, the blood gradually penetrates into every part...we can always increase considerably the development of the penis, excite erections in individuals destitute of them, and re-establish them when lost." Mondat also wrote and lectured on the treatment of impotence, contributing his knowledge to the field, as well as this enduring apparatus.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Gurtner%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26206161
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saltzman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26206161
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hebert%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26206161
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laborde%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26206161
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5675239/


Intracavernosal Injections

• 1977-incidentally injected Papaverine 
in patient with known ED and induced 
an erection

• 1983 AUA Las Vegas meeting
• Dr. Brindley
• Phenoxybenzamine

• Trimix
• Phenoxybenazmine
• Papaverine
• Alprostadil

Reproductive Medicine Jack Grinnan, ... Stanton C. Honig, in Encyclopedia of Reproduction (Second Edition), 2018
2
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Presenter Notes
Presentation Notes
Cost of normal mix to trimix is 85-115 (10 mL).   At Alabama mens center 

While original ICI studies reported the use of papaverine, the first FDA approved agent was alprostadil. Since then, there has been an introduction of other agents, namely phentolamine and atropine, to the injectable armamentarium. Alprostadil remains the most commonly used single-agent injectable under the trade names Edex® and Caverject®. After injection, alprostadil triggers direct corporal artery vasodilation by increasing cAMP levels. Papaverine is a nonspecific phosphodiesterase inhibitor which similarly increases intracellular levels of cAMP and cGMP. Phentolamine is an alpha-1 adrenergic antagonist that opposes sympathetic-mediated vasoconstriction of cavernosal arterial inflow, effectively keeping the arteries open

Side effects of penile pain, bleeding, and bruising are common but tend to be mild and well tolerated. Additional possible complications include penile burning, scar tissue, or penile curvature. Injection sites should be rotated in an effort to avoid scar formation. Priapism, or an erection lasting longer than 4 h, can occur if too much medication is injected and represents a medical emergency. When an erection remains rigid over an extended period of time, there is a lack of oxygenated blood flow and the corpora become increasingly ischemic with risk of worsening future ED. Initial testing and dose titration in the office is highly recommended to ensure a safe and effective transition to home ICI therapy.


https://www.sciencedirect.com/science/article/pii/B9780128012383649310
https://www.sciencedirect.com/referencework/9780128151457/encyclopedia-of-reproduction


Thank You
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