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Type 2 diabetes is linked to premature mortality and considerable morbidity. Its worldwide 

prevalence has risen markedly in the last four decades due to a mixture of rising obesity and 

life expectancies, and reductions in premature mortality in type 2 diabetes. Diabetes also 

appears to be a major contributor to COVID-related death.1 Any novel mechanisms to lessen 

diabetes development would therefore be helpful. 

In this issue of the journal, Wittert and colleagues2 report the results of a well conducted two 

year placebo-controlled randomised trial of intramuscular testosterone in 1007 overweight 

middle-aged and older men with modestly low or low-normal (<14 nmol/l) testosterone 

levels and at elevated risk of type 2 diabetes. Their headline results show a 41% (95% CI 20 

to 57%) reduction in risk of diabetes based on the glucose tolerance test, with an absolute 

placebo-corrected reduction in 2-hour glucose of 0·75mmol/l. In line with such benefits, and 

the known effects of testosterone, body composition improved – slightly more muscle and 

improved muscular strength, and slightly less fat; sexual function also improved modestly, as 

measured by validated questionnaires. 

So far, so good and on the face of it the results align with preceding biology and emerging 

genetics. Low testosterone levels are associated with higher obesity and type 2 diabetes risks, 

and recent mendelian randomisation studies3 suggest higher testosterone to be causally 

related to lower diabetes risk. In truth, this relationship is bidirectional since lifestyle 

interventions can lead to a rise in testosterone levels.4 Even so, the authors are to be 

congratulated in conducting a large, well powered trial since randomised trials give a true 

sense of the net benefits and safety of novel interventions. As one of the reasons to prevent 

type 2 diabetes is to lessen macrovascular risks, any evidence for benefits or harms of 

testosterone replacement on the vascular system require particular scrutiny, as does any 

impact on quality of life.  

With respect to patients’ perceptions, whilst sexual function improved modestly, no 

significant improvement in health-related quality of life was noted in this trial.2 To context 

these results, a recent evidence review by the American College of Physicians5 concluded 

that “testosterone therapy may provide small improvements in sexual functioning and quality 

of life but little to no benefit for other common symptoms of aging.” Testosterone therapy is 

therefore unlikely to be the elixir of healthy ageing. 

In terms of vascular health, the present two-year trial was too short to determine net harm or 

benefit with only 38 cardiovascular events. In the context of frequent monitoring, haematocrit 

increased sufficiently to lead over a fifth of men to be withdrawn from therapy, a notable 

finding as higher haematocrit levels have been associated with a higher risk for coronary 

events.6 There were two cases of thrombosis in the intervention arm and none in placebo, also 

insufficient to draw conclusions on thrombotic risks. Unfortunately, lipid levels were not 

measured but systolic blood pressure increased more (by 1·9mmHg, 95% CI -0·2 to 

3·9mmHg) in testosterone versus placebo recipients. Whilst this change was not strictly 

significant, preceding mixed data on the effects of testosterone on the cardiovascular system, 

including a potential increase in coronary artery noncalcified plaque volume from 

testosterone gel,7 suggest a need for caution. The FDA agree and have mandated that any 

product for age-related hypogonadism should have a cardiovascular outcome trial.8 For this 

reason, TRAVERSE (Testosterone Replacement Therapy for Assessment of Long-term 

Vascular Events and Efficacy ResponSE in Hypogonadal Men; NCT03518034) a 5-year trial 



of testosterone gel in 6000 men is ongoing and will report in a few years. It is hoped the 

resulting data will at least show cardiovascular safety of testosterone treatments in men 

lacking a formal diagnosis of hypogonadism. If a further reminder was needed to support this 

latter trial, sex hormone replacement therapy in women lessens incident diabetes but 

increases cardiovascular and thrombotic risks.9 

Can these new testosterone trial data influence clinical practice? The authors remind us that 

the testosterone-induced benefits on type 2 diabetes prevention were at least as good, if not 

better than metformin therapy. However, they recognise the need for careful haematocrit 

monitoring and the uncertainty on long-term cardiovascular risks means testosterone cannot 

currently be recommended for this purpose. We agree; one of the key goals in preventing 

diabetes is to slow progression to cardiovascular pathology, and given major uncertainties 

about testosterone’s vascular effects, outcome trials are a must before any conclusions can be 

drawn. Concerns on prostate safety also need longer term trials. In the meantime, we should 

be glad that affordable, alternative type 2 diabetes preventative interventions exist, including 

metformin but in particular lifestyle, shown to lessen future vascular outcomes and extend 

life.10 In this respect, interventions to support people make positive and sustainable lifestyle 

changes are improving. The challenge now is to expand implementation of these without loss 

of fidelity. 
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