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Patients and doctors alike may hesitate to utilize testosterone replacement therapy to treat hypogonadism due to 
concerns about potential cardiovascular risks. This is unfortunate because current research does not support this 
association, and the studies that brought on this concern were flawed. 

Here is one example. The JAMA article of November 2013 entitled “Association of Testosterone Therapy with 
Mortality, Myocardial Infarction, and Stroke in Men with Low Testosterone Levels” concluded that testosterone 
supplementation increased a man’s risk of adverse cardiovascular events, but numerous problems exist with how 
this study was conducted. 

• This was an observational and retrospective study, meaning that instead of following randomized groups of 
subjects who differ only by treatment(s) and comparing to a control group (ie.: randomized placebo controlled 
study (RCT)), these findings were based on retrospective observation of multiple treatments and variables 
outside of the control of the investigator. While a study like this may demonstrate associations, causation is 
better observed in RCT studies.  

• The cohort consisted of men with prior history of cardiovascular disease (CVD) who had undergone coronary 
angiography between 2005 and 2011, and who had testosterone levels less than 300 ng/dL at the time of 
angiography.  

• The study demonstrates multiple inherent biases and limitations as stated in the discussion section, including: 
the utilization of ICD9 codes alone (no chart review) to determine outcomes, a relatively small group of 
patients with extended follow up time, and a select group of subjects undergoing angiography in the VA 
system, limiting generalizability. As such, this study cannot prove causality.  

• Throughout the duration reviewed, 17.6% of subjects filled their prescription only once, with the remainder 
refilling their prescriptions more than once. Those subjects who did refill their prescriptions more than once 
averaged 376 days between refills. This is significant because testosterone refills are only valid for 180 days, 
suggesting the unlikelihood that therapeutic levels were attained. This concern is further strengthened by the 
knowledge that average total testosterone levels only increased to 332.2ng/dL just slightly above the initial 
cutoff for study inclusion and definition of hypogonadism for this study.   

• Route of administration of testosterone replacement therapy (TRT) has important health implications and was 
not accounted for in the study’s conclusions. Gel usage accounted for half of the refills. Because serum does 
not accurately reflect therapeutic levels of transdermal hormones, the serum values were not reflective of 
absorbed hormone, and were likely reflecting a much lower total testosterone level than what was available to 
tissue.  

• Estradiol values were not measured or accounted for. Elevated estradiol, commonly seen with TRT as a result 
of aromatization, increases hypercoagulability and is a risk factor for both MI and stroke, the major death 
categories in the study.  

• Though the researchers in this study concluded that testosterone supplementation was associated with an 
increased risk of death, MI, and ischemic stroke, association does not prove causation. The associations drawn 
from this study did not account for many important factors and should not be interpreted as testosterone 
supplementation playing a causative role in cardiovascular events.  

Now that the damning report has been addressed, below is an update on the research that investigated possible 
effects of testosterone therapy on cardiovascular or cardiometabolic health.  
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A 2017 systematic review and meta-analysis collecting data from 30 RCTs failed to find a significant association 
linking testosterone therapy with MI, stroke, or mortality.  Admittedly, the quality of evidence was deemed low due 
to high risk of bias, imprecision and inconsistency. However, this review replicated prior findings. In 2014, another 
systematic review and meta-analysis involving mostly RCTs and a total of 3016 and 2448 patients in testosterone 
and placebo groups, respectively, concluded that testosterone did not increase risk of cardiovascular events. In 
fact, testosterone improved the metabolic profile – lowered body fat and increased lean muscle mass – which 
reduces the risk of heart disease. 

The exception to the trend in the research to find testosterone therapy low risk is orally delivered testosterone.  
Oral testosterone supplementation has been associated with cardiovascular events, unlike transdermal and 
injectable forms. This conclusion came from a 2014 meta-analysis of 30 RCTs. In general, it seems that according to 
the best research available, testosterone does not increase risk of stroke, MI, or other cardiovascular events, unless 
oral forms are used.  

Conclusion: More high-quality research is needed, specifically longitudinal, placebo-controlled, randomized 
trials of testosterone replacement therapy in men with low testosterone levels in order to elucidate whether 
testosterone increases the risk or protects from the development of heart disease. One such trial has been 
underway since 2018, called the TRAVERSE trial. It is the first adequately powered study of testosterone therapy to 
assess cardiovascular risk, and results will be available in around ten years from the writing of this paper. Until then, 
physicians considering testosterone therapy should review the available research with a keen eye and keep their 
patients informed about this controversy. 
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