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Abstract
Testosterone modulates ventricular repolarization, yet the early time course of its effects in humans remains unclear. We conducted a 
prospective, single-center study in 10 healthy adults assigned female at birth initiating gender-affirming hormone therapy with daily 
transdermal testosterone gel. Standard 12-lead ECGs at baseline and 3 months showed no change in uncorrected QT, but significant QTc 
shortening by Bazett (−32 ms; P = .002) and Fridericia (−14 ms; P = .010) formulas, despite a concurrent heart rate reduction and with no 
association to changes in serum testosterone. These findings demonstrate rapid ventricular repolarization remodeling after testosterone 
initiation, with a magnitude comparable to the sex-based QTc gap. This study contributes to the characterization of early electrophysiologic 
adaptation to androgens in a standardized clinical model, and may inform cardiovascular monitoring strategies during abrupt hormonal transitions.
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Significance

Testosterone is a key endocrine regulator of cardiac repolarization, yet the early dynamics of its effects in humans have re
mained undefined. In this prospective, single-center study, we quantified the magnitude and timing of QTc interval changes 
in healthy adults assigned female at birth initiating standardized testosterone therapy. Within 3 months, QTc shortening of 
a magnitude comparable to the sex-based gap was observed, despite a concomitant heart rate reduction. These results provide 
an early characterization of rapid androgen-induced electrophysiologic adaptation in humans, contributing to the link be
tween endocrine physiology and cardiovascular risk assessment. Although limited by the small sample size and lack of a con
trol group, the findings have direct implications for monitoring strategies during abrupt hormonal transitions, including 
gender-affirming therapy and other endocrine interventions.

Introduction
The QT interval is a key electrocardiographic marker of ven
tricular repolarization and arrhythmic risk, clinically associ
ated with malignant arrhythmias and sudden cardiac death.1

In population studies, cisgender men have shorter QTc values 
than women, an observation largely attributed to androgen- 
mediated modulation of repolarizing potassium currents and 
calcium handling.2,3 Recent systematic reviews confirm that 
testosterone (T) shortens the QT interval across both humans 
and animal models.4 Conversely, transient inflammatory hy
potestosteronemia has been linked to prolonged QT and tor
sade de pointes in men.5 Despite robust preclinical and 
translational evidence, the early time course of T’s effects on 
ventricular repolarization, particularly in the context of 
endocrine interventions, remains undefined in humans. 
Grouthier et al.6 reported QTc shortening in transgender 
men receiving gender-affirming hormone therapy (GAHT), 

but heterogeneity in comorbidities, dosing regimens, and 
follow-up limited the precision of their estimates. We aimed 
to provide a precise quantification of the magnitude and early 
time course of T-induced QTc changes in a standardized and 
relatively homogenous clinical model.

Methods
We consecutively enrolled 10 healthy, young adults assigned 
female at birth (AFAB; median age 23.5 years, interquartile 
range 20–24) initiating GAHT with 50 mg/day transdermal 
T gel. This was a convenience sample, and no a priori power 
calculation was performed. Exclusion criteria were cardiovas
cular or systemic disease, history of arrhythmia, use of 
QT-prolonging medications, abnormal body mass index, elec
trolyte disturbances, prior exposure to sex steroids, and his
tory of cardiac surgery. Standard 12-lead electrocardiograms 
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were obtained in the fasting state, at rest, and in the supine 
position at baseline and after 3 months. QT intervals were 
measured manually in lead II or V5 using the tangent method 
by blinded assessors and corrected using both Bazett’s (QTcB) 
and Fridericia’s (QTcF) formulas. Statistical analyses included 
paired Wilcoxon signed-rank tests, calculation of effect sizes 
(Cohen’s d) and post hoc statistical power, and Spearman cor
relation between ΔT and ΔQTc. This study was conducted in 
accordance with the principles of the Declaration of Helsinki. 
All participants provided written informed consent prior 
to enrollment.

Results
Heart rate decreased significantly from a median of 79 bpm 
(IQR 77-81) at baseline to 66 bpm (IQR 61-73) at 3 months 
(P = .027). The uncorrected QT interval showed no significant 

change (351 ms [IQR 348-366] vs 352 ms [IQR 329-391]; P =  
1.000). In contrast, corrected QT intervals were markedly re
duced: QTcB by a median of 32 ms (412 ms [IQR 402-421] 
to 380 ms [IQR 363-397]; P = .002; Cohen’s d = 1.67; 
post hoc power = 99.6%) and QTcF by 14 ms (388 ms 
[IQR 385-413] to 374 ms [IQR 349-392]; P = .010; d = 1.13; 
power = 88.9%) (Figure 1). PR interval, QRS duration, and 
T-wave axis remained unchanged. No correlation was ob
served between ΔT and ΔQTc (Figure 2).

Discussion
Our findings demonstrate that GAHT with T induces rapid and 
marked QTc shortening already within the first 3 months of ad
ministration. Notably, no correlation was observed between ΔT 
and ΔQTc, which may reflect the limited sample size and vari
ability of serum concentrations rather than the absence of a 

Figure 1. Change in corrected QT interval (Bazett and Fridericia) before and after T-based gender-affirming hormone therapy.

Figure 2. Meta-regression between changes in serum testosterone (ΔT) and QTc, with ΔQTcBazett (A) and ΔQTcFridericia (B). The Y-axis is inverted so 
that greater QTc shortening with higher testosterone increase appears as a downward slope.
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biological relationship. These results are consistent with recent 
systematic reviews7 and experimental evidence supporting 
androgen-mediated modulation of cardiac electrophysiology,8

and align with broader position statements affirming the cardio
vascular safety of testosterone therapy in hypogonadal individu
als.9 In a complementary pattern to our findings, Angus et al.10

reported a mean QTc prolongation of 19 ms over 6 months in 
AMAB individuals undergoing feminizing hormone therapy 
with marked testosterone suppression. Taken together, these bi
directional observations provide converging evidence for 
androgen-dependent modulation of ventricular repolarization 
in humans. While QTc shortening may be protective against tor
sades in some contexts, its impact on other arrhythmogenic sub
strates remains uncertain.11 The small sample size and short 
follow-up are clear limitations, and regression to the mean cannot 
be excluded. Nevertheless, the magnitude of effect was large 
(Cohen’s d > 1 for both QTcB and QTcF), and post hoc power 
exceeded .99, making a false positive finding unlikely. Our study 
therefore provides a benchmark for the early electrophysiologic 
adaptations to testosterone and may inform monitoring proto
cols and risk assessment strategies in endocrine and cardiovascu
lar care, particularly in scenarios involving rapid hormonal shifts.
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