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Article 

To the Editor:

In their study involving elderly men with impaired mobility, Basaria et al. (July 8 issue)1 found that men who received testosterone treatment, as compared with those who received placebo, had a higher rate of cardiovascular adverse events. Apart from the reasons discussed by the authors, this observation may also be a consequence of a higher degree of physical activity among the men receiving testosterone supplementation. In line with this hypothesis, limited physical vigor has been associated with total testosterone levels below 13 nmol per liter, a threshold crossed by the intervention.2 The beneficial effects of long-term physical activity notwithstanding, a body of evidence suggests that short-term physical exertion can precipitate myocardial infarction, sudden death, stroke, and acute left ventricular dysfunction.3,4 The authors found that the men in the intervention group had improved muscle performance and physical function after 6 months, but unfortunately the authors do not report about possible changes in the level of physical activity over the course of the study period. This information would be valuable, since the reported data do not preclude the possibility that the risk of adverse events associated with testosterone supplementation in elderly men can be reduced by the avoidance of sudden and inadequate physical exertion.
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To the Editor:

In the Testosterone in Older Men with Mobility Limitations (TOM) trial, Basaria et al. found that testosterone supplementation is not without risks and should be carried out with prudence. However, the authors did not determine the level of the hormonal defect by measuring luteinizing and follicle-stimulating hormones before treatment. This is relevant in clinical practice, since treatment of secondary hypogonadism is often directed at the underlying cause, rather than at replacement of the deficient hormone downstream.
Second, many people would be surprised at the doses that were used in the study — doses that were higher than those recommended by the manufacturer as starting doses1 — and at the relatively high upper threshold for testosterone level of 1000 ng per deciliter (34.7 nmol per liter) in older patients. Indeed, the Endocrine Society recommends a goal of 400 to 500 ng per deciliter (13.9 to 17.4 nmol per liter) in these patients.2 Levels were not rechecked until week 24; actual levels were not available during the intervention period for 24% of the patients randomly assigned to testosterone gel. Therefore it is likely that a reason for the high rate of adverse events was inadvertent oversupplementation. Indeed, among patients for whom data are available, there is a suggestion that cardiovascular-related events were correlated with increasing testosterone levels.
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To the Editor:

The increased risk of cardiovascular adverse events after the use of a testosterone gel in men, reported by Basaria et al., may have been the result of an induced increase in plasma estrogen. Because testosterone is converted to estradiol (via aromatase), testosterone administration in men causes not only a rise in plasma testosterone but also a dose-dependent rise in plasma estradiol levels.1 Estrogen administration in men has been shown to induce myocardial infarction and thromboembolism,2 and hyperestrogenemia in men has been reported to be associated with the thrombosis of myocardial infarction.3 
On the basis of sex, age, and low testosterone levels, the participants in the study by Basaria et al. would be expected to have atherosclerosis.4 The superimposition of a rise of approximately 40% in estradiol,1 resulting from a more than doubling of the testosterone level, might account for the atherosclerosis-related events reported. If so, these events might be prevented by the administration of an aromatase inhibitor, which would lower estradiol levels while raising the testosterone level.5 
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To the Editor:

Before the availability of recombinant human erythropoietin, androgens were used to stimulate erythropoiesis in patients with chronic kidney disease.1 Given the evidence of an association between raising hemoglobin levels with the use of erythropoietin-stimulating agents and an increase in the risk of adverse cardiovascular events in patients with chronic kidney disease,2,3 did the risk of cardiovascular-related adverse events among men in the article by Basaria et al. remain elevated in the testosterone group after adjustment for hemoglobin or hematocrit levels?
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Author/Editor Response

Weikert and colleagues suggest that increased physical exertion during the period of testosterone therapy may have precipitated cardiovascular events. The physical activity data are being analyzed; however, a preliminary analysis revealed no significant difference in moderate or intense physical activity levels between the two groups.
In response to Khoo: In the TOM trial, we recruited men with age-related decline in testosterone levels and excluded those with known diseases of the testes and the pituitary. Previous reports have suggested that the likelihood of a sellar lesion is very low in middle-aged and older men whose testosterone levels are higher than 100 ng per deciliter (3.5 nmol per liter).1,2 Therefore, we recruited men whose total testosterone level was between 100 ng per deciliter and 350 ng per deciliter (12.1 nmol per liter).
As discussed in the manuscript, the testosterone dose used in the TOM trial was higher than the typical starting dose of testosterone gel used in clinical practice and in some previous trials but was not dissimilar from the dose of testosterone esters used in clinical practice or the testosterone doses used in other trials (Table 4 in the Supplementary Appendix, available with the full text of the article at NEJM.org). The mean testosterone concentrations in the testosterone group of the TOM trial during the intervention period were in the middle of the normal range for young men — higher than those in some testosterone trials but not significantly different from levels reported in other trials (Table 4 in the Supplementary Appendix).
Phillips suggests that an increase in estradiol levels in the testosterone group might have contributed to the increase in cardiovascular events observed in this group. High estradiol levels in men have been associated with coronary thrombosis, elevated risk of stroke,3,4 and inflammation.5 We agree that increases in estradiol levels associated with testosterone administration may affect inflammation, coagulation, and platelet aggregation. The estradiol levels are being analyzed.
In response to Hall: Although the increase in hemoglobin and hematocrit levels was greater in men assigned to the testosterone group of the study than in those assigned to the placebo group, the increased risk of cardiovascular-related adverse events persisted even after adjustment for hematocrit levels during the treatment period.
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