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Resumo

Introdugdo: As pessoas transgénero tém um risco cardiovascular (RCV) mais elevado em
comparac¢do com a populagdo geral. A terapéutica hormonal de afirmac¢do de género (THAG), usada
para alinhar as caracteristicas fisicas com a identidade de género, tem um impacto incerto nos
fatores de RCV. Alguns estudos sugerem que a THAG pode exacerbar o RCV através de alteragdes

na pressao arterial (PA), insulinorresisténcia, perfil lipidico e composi¢do corporal.

Objetivo: Avaliar o impacto da THAG no perfil lipidico, PA e indice de massa corporal (IMC) em

pessoas transgénero.

Métodos: Foi realizado um estudo retrospetivo e longitudinal na Consulta Multidisciplinar de
Medicina Transgénero, Unidade Local de Saude de Santo Antdnio, de outubro de 2021 a janeiro de
2024. O estudo recolheu e analisou dados sociodemograficos, histéria médica pessoal e familiar e
dados clinicos e laboratoriais de todos os individuos observados durante o referido periodo. De
forma a avaliar alteracGes no perfil lipidico, na PA e no IMC desde o periodo pré-tratamento até um
ano apos o inicio da GAHT, reunimos um subconjunto de participantes (Coorte A) que tinham dados
de duas ou mais avalia¢des diferentes no tempo. A analise estatistica foi realizada usando o IBM

SPSS Statistics 28.0.1.0 e foi utilizado um nivel de significancia de 0,05.

Resultados: O estudo abrangeu 232 individuos transgénero (152 trans masculinos e 80 trans
femininos; idade mediana, 23 anos) os quais revelaram taxas elevadas de uso de tabaco (37,3%) e
uso de substancias ilicitas (11,5%). Entre os individuos trans femininos, verificam-se reduc¢des
consistentes, mas ndo significativas, na PA sistdlica e triglicerideos (TG) aos 3, 6 e 9 meses.
Individuos trans masculinos exibiram uma tendéncia para o aumento da PA sistdlica, embora
nenhuma alteragdo tenha atingido significancia estatistica. Os individuos trans masculinos tiveram
um aumento significativo do IMC aos 3, 6 e 9 meses (Améx. = 1.01 kg/m?; p<0.01) e uma diminui¢do

significativa do colesterol HDL em todos os momentos (Amax. = -10.47 mg/dL; p < 0.001).

Conclusao: Os dados observados sugerem que a THAG pode modificar o perfil lipidico de pessoas
trans, contudo a curto prazo o seu impacto ndo é clinicamente relevante, o que suporta a segurancga
da THAG. Por outro lado, a prevaléncia de outros fatores de RCV nesta populacdo ressalta a
necessidade de uma vigildncia e interven¢do adequadas para minimizar o RCV. Estudos
complementares sdo essenciais para elucidar a relacdo entre a THAG e os seus efeitos

cardiovasculares a longo prazo.

Palavras-chave: Pessoas Transgénero; Doenga Cardiovascular, Fatores de Risco de Doenca

Cardiovascular, Terapéutica Hormonal de Afirmacdo de Género



Abstract

Introduction: Transgender individuals exhibit a higher cardiovascular risk compared to the general
population. Gender-affirming hormone therapy (GAHT), used to align physical characteristics with
gender identity, has an unclear impact on cardiovascular risk factors. Some evidence suggests that
GAHT may exacerbate cardiovascular risk, through changes in blood pressure, insulin resistance,

lipid profile and body composition.

Objective: This study aims to evaluate the impact of GAHT on lipid profile, blood pressure, and body

mass index (BMI) in transgender individuals.

Methods: A retrospective longitudinal study was conducted at the Multidisciplinary Clinic of
Transgender Medicine, Unidade Local de Saude de Santo Antdénio, from October 2021 to January
2024. The study collected and analysed sociodemographic data, lifestyle behaviours, personal and
family medical histories as well as clinical and laboratory data of all individuals observed within this
timeframe. To evaluate changes in lipid profiles, blood pressure, and BMI from baseline up to one
year after starting GAHT, we focused on a subset of participants (Cohort A) who had data from two
or more different points in time. Statistical analysis was performed using IBM SPSS Statistics

28.0.1.0 and a significance level of 0.05 was used.

Results: The study included 232 transgender individuals (152 trans men and 80 trans women;
median age 23) who showed high rates of tobacco use (37.3%) and illicit substance use (11.5%).
Among trans feminine individuals, there were consistent but non-significant decreases in systolic
blood pressure (SBP) and triglycerides (TG) at 3, 6, and 9 months. Trans masculine individuals
exhibited a trend of increasing SBP, though no changes reached statistical significance. Trans
masculine individuals experienced a significant increase in BMI at 3, 6, and 9 months (Amax of 1.01
kg/m?; p<0.01) and a significant decrease in HDL cholesterol at all time points (Amax of -10.47

mg/dL; p<0.001).

Conclusion: The observed trends suggest that GAHT may impact lipid profiles. Although these
changes are statistically significant, they are clinically irrelevant. Our data indicate that GAHT
appears to be safe in the short term. However, the prevalence of other cardiovascular risk factors
highlights the need for routine monitoring in this population. Further research is essential to

address significant knowledge gaps regarding the long-term cardiovascular effects of GAHT.

Keywords: Transgender Persons; Cardiovascular Disease, Heart Disease Risk Factors, gender-

affirming hormone therapy
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Introduction

The term transgender (trans) refers to individuals whose identity and/or gender expression differs
from what is expected of the sex assigned at birth (considering current socio-cultural standards) or

does not fit into conventional binary categories (non-binary). %3

The trans population has increased considerably over the last few decades and has comprised
progressively younger individuals. It is estimated that around 100 to 2000 / 100,000 individuals in
the United States self-identify as transgender. * In specialized centres for individuals who seek or
receive transgender care, this figure falls to 1-30 / 100,000 individuals.  In Portugal, there is no
estimate of how many trans people there are, however, 2653 trans people have had their gender
change officialised in the civil registry from 2011 to 2023. ® These figures also point to a growing

trend, with 2023 being the year with the most requests so far. °

The 11™" revision of the International Classification of Diseases (ICD) defines gender incongruence
within the section "Conditions related to sexual health" as a marked and persistent incongruence
between an individual’s experienced gender and the assigned sex, which often leads to a desire to
“transition”, to live and be accepted as a person of the experienced gender. %7 It can be manifested
by a feeling of disagreement or dislike with one’s primary and/or secondary sexual characteristics
and a desire to align the individual's body according to the experienced gender.%” Therefore,
medical care for the trans population is mostly aimed at gender affirmation through social,
psychological interventions, hormonal and surgical treatment, depending on individual needs, with

proven beneficial effects in mental health and quality of life.

In general, gender affirming hormone therapy (GAHT) is considered a safe therapy and is often one
of the first interventions to be initiated. >¥° Trans women (sex assigned at birth male, gender
identity female) are generally treated with oral antiandrogens to suppress endogenous
testosterone and oral or transdermal oestrogens to induce feminisation. ! Trans men (sex
assigned at birth female, gender identity male) are generally treated with intramuscular or

transdermal testosterone to induce masculinisation. >**

There is a studied relationship between sex at birth and the prevalence of cardiovascular disease
(CVD): before the age of 55, females have a lower prevalence of CVD compared to males, while
after the age of 55, the risk of CVD in females is twice that of males at the same age. 1*3 However,
the role played by sex hormones in this difference remains uncertain. **> The declining oestrogen
levels during perimenopause coinciding with the aforementioned increased CVD risk led to the

hypothesis that oestrogen was protective to the heart and vasculature. ' However, studies like



the Women's Health Initiative Trials challenged this due to heightened cardiovascular events in
postmenopausal women receiving oestrogen therapy, leading to its premature termination,
suggesting instead a potential increase in cardiovascular risk with oestrogen administration. %7
The doubt is even greater in trans people who receive treatment with hormones of the opposite

sex. 14,15

In transgender people, GAHT has been associated with the potential worsening of cardiovascular
risk factors (such as increased blood pressure, insulin resistance and lipid disorders) and changes in
body composition. 182° Although there is no consistent association between these changes and
the increase in cardiovascular morbidity and mortality observed, previous studies have shown an
increased risk of stroke, myocardial infarction and venous thromboembolism in trans women and

myocardial infarction in trans men undergoing GAHT. °

A recent meta-analysis on the incidence of several major CVDs in the transgender population shed
light on the complex interplay of hormonal, socioeconomic, and psychological factors in shaping
cardiovascular health outcomes in transgender populations by revealing that both transgender
women and men have a 40% higher risk of CVD compared with cisgender people of the same birth
sex. This was believed to be primarily due to socioeconomic factors and minority stress, rather than
hormonal factors, as the risk of arterial CVD is similar when comparing trans women and trans
men.'® The study further revealed higher venous thrombosis risk in transgender women compared
to cisgender men, and lower risk in transgender men compared to cisgender women. Interestingly,
no significant disparity was documented for stroke and myocardial infarction between transgender

men and women. ¢

Given that CVD is one of the main causes of mortality and morbidity worldwide and that this
population has a documented higher prevalence of other risk factors (smoking, alcohol and illicit
drug use in addition to psychological stress associated with systemic discrimination suffered by
gender minorities), it is crucial to assess the cardiovascular risk of this population and the additional

impact of GAHT. 2123

Nevertheless, there is a scarcity of published studies on the cardiovascular profile of transgender
individuals due to the lack of large longitudinal cohort studies on trans people and of appropriate

control groups and the inadequate collection of information on gender identity. °

The primary aim of this article is to assess the effect of GAHT on lipid profile, blood pressure, and
body mass index in a sample of transgender individuals undergoing hormonal treatment at a

specialized centre in Portugal. A secondary goal is to characterize the population from a



sociodemographic perspective, including the hormonal regimens used, personal and family history

of cardiovascular disease, and other CVD risk factors.

By exploring the role hormonal factors play in CVD risk among transgender individuals, this study
aims to highlight the need for the implementation of effective preventive strategies tailored to this
population. This will enable physicians to optimize GAHT strategies for each individual based on
potential risks and benefits. Additionally, we hope to incite interest in further research in this

understudied area and ultimately improve care for transgender individuals.



Materials and methods

We conducted a retrospective longitudinal study involving all adult transgender individuals who
visited the Multidisciplinary Clinic of Transgender Medicine — Endocrinology at the Unidade Local
de Saude de Santo Antdnio between October 2021 and January 2024. Participants included those
planning to undergo or currently undergoing GAHT. Individuals were included regardless of the
starting date for hormonal treatment. Exclusion criteria included use of puberty-blockers (i.e.,
gonadotropin hormone-releasing hormone analogues) before GAHT, use of hormone therapy for

other reasons (hypogonadism, etc.) and intersex people.

To evaluate changes in outcomes from baseline up to one year after starting GAHT, we focused on
a subset of participants (Cohort A) who had data from two or more different points in time.
Participants with only data beyond the 12-month mark or those with only a single observation were

excluded from this cohort.

The study protocol was reviewed and approved by the local ethics committee (Ethics Committee

CHUP/ICBAS — DEFI).

Procedures

Upon identification of the study population, data was retrieved from medical records. This
encompassed age, sex assigned at birth, affirmed gender identity, starting date for GAHT,
educational attainment, tobacco use (current, former, or never smoker), alcohol consumption
(non-drinkers, habitual drinkers, and occasional drinkers), as well as current and past substance
use. The latter was categorized into non-injectable and intravenous drugs to understand potential

health impacts associated with each method of administration.

Data were also systematically collected on both personal and family medical histories relevant to
beginning hormonal therapy, namely the presence or history of thromboembolism, hypertension,
premature cardiovascular disease, premature cerebrovascular disease, hepatopathy and hormone-
dependent neoplasms were noted. In trans masculine participants we also collected information
on obstructive sleep apnoea (OSA), polycythaemia, and primary venous insufficiency. For trans

feminine participants, the presence of polycystic ovary syndrome (PCOS) was also recorded.

Additionally, data were collected on body mass index (BMI), systolic blood pressure (SBP), diastolic
blood pressure (DBP), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), high-
density lipoprotein cholesterol (HDL-C), and triglycerides (TG) at baseline (0 months) and following
the initiation of hormone therapy at 3, 6, 9, and 12 months (Cohort A).



The formulations, doses, and routes of administration of GAHT were recorded for all visits. In the
context of this study, concomitant medications with known effects on the assessed variables were
documented. This included the use of statins, beta blockers and angiotensin-converting enzyme

(ACE) inhibitors.

Statistical Analysis

Data was analysed by International Business Machines Corporation Statistical Package for the Social
Sciences (IBM SPSS) Statistics 28.0.1.0 for Windows. The normality of distribution of continuous
variables was tested using the one-sample Kolmogorov-Smirnov test (for n>50) and the Shapiro—
Wilk test for smaller sample sizes (n<50 samples). Continuous variables with a normal distribution
were presented as mean (standard deviation [SD]); non-normal variables were reported as median
(interquartile range [IQR]). Frequency and percentage were reported for categorical variables. A

significance level of 0.05 was used.

Baseline characteristics and outcomes prior to hormone therapy were analysed. In Cohort A,
further analysis of each outcome was performed using Generalized Additive Mixed Models
(GAMMs) incorporating variables such as birth sex, time elapsed since baseline visit, and their

interaction effects.



Results

The population encompassed a total of 232 individuals who met inclusion criteria, divided into trans
masculine (152 participants) and trans feminine (80 participants) groups. Demographic

characteristics are detailed in Table I.

The median age was 23 (IQR 8) years old, consistent across both groups. Most participants (81.9%)
were aged 18 to 29 years, with 13.8% aged 30 to 39 years, and 4.3% over 40 years old. Trans
masculine individuals were slightly more represented (65.5%) compared to trans feminine

individuals (34.5%).

Education levels were categorized according to the Portuguese schooling system into basic
education (2nd and 3rd cycles, equivalent to 6th and 9th grades), secondary education (high school,
10th to 12th grades), licentiate degrees, and master's degrees. The most common level of
attainment was high school completion at 51.4%, followed by basic education at 24.9%, and higher
education (licentiate and master's degrees) at 23.7%. There were no statistically significant
differences in educational attainment between genders when comparing up to secondary school

versus higher education.

Regarding alcohol consumption, 26.8% of the participants reported sporadic use (29.5% of trans
masculine individuals and 21.5% of trans feminine individuals). Frequent alcohol use was notably
low, observed in only 1.3% of the total participants, with similar rates between trans masculine and
trans feminine groups. Tobacco use was significant, with 37.3% of participants currently using

tobacco and 6.1% reporting previous tobacco use.

Substance use disorders were assessed, revealing that 11.5% of participants were current users of
non-injectable drugs (9.5% of trans masculine and 15.2% of trans feminine participants). Only a
single participant from the trans masculine group reported past substance abuse, accounting for

0.4% of the total participants.

Most significant health conditions had low incidence rates. Thromboembolism and hypertension
were each present in only 2 individuals, accounting for 0.9% of the total cohort. Premature
cardiovascular disease was recorded in one participant (0.4%), while no cases of premature
cerebrovascular disease or hormone-dependent neoplasms were reported. Both hepatopathy and
primary venous insufficiency were observed in just one individual each. No cases of OSA or
polycythaemia were documented. PCOS was the most frequently observed condition, found in 9

participants within the trans masculine group.



Hypertension was the most prevalent family history condition, present in 19.4% of the families.
Family history of thromboembolism, premature cardiovascular and cerebrovascular diseases were
reported in 5.7%, 9.7% and 5.7% of the studied individuals, respectively. As to family history of
hormone-dependent neoplasms, breast cancer was the most common, affecting 12.3% of the
population, while ovarian, uterine and prostate cancers had prevalences of 1.8%, 4.8% and 4.0%,

respectively.

Table Il provides a summary of the hormone treatment regimens and doses administered at each
visit for the study population. Most transgender women were preferentially treated with
spironolactone (25 to 100 mg daily) or cyproterone acetate (10 to 100 mg daily, based on common
clinical practice at the time) as an antiandrogen. These treatments were often discontinued after
orchiectomy. Leuprorelin was used in a single patient at a dosage of 22.5 mg every three months.
In addition to antiandrogens, oestrogen was prescribed in the form of oral oestradiol (2 to 4 mg
daily) or oestradiol patches (50 to 150 mcg every three days). Oral oestradiol was the most common
form of administration, with 74.1% of transgender women using it at the beginning of hormone

therapy, and this percentage varied slightly over time.

Transgender men were preferentially treated with intramuscular testosterone esters (125 mg every
two weeks or 125 mg to 250 mg every four weeks) or intramuscular testosterone undecanoate
(1000 mg every three months). Data showed that 100% of transgender men started with
testosterone esters, with usage remaining consistently high throughout the study period.
Occasionally, transgender men who experienced persistent menstrual blood loss during
testosterone therapy were treated with additional progestogens. Progestogen use was noted in

12.2% of transgender men at the start of hormone therapy and decreased over time.

Table lll summarizes the use of additional medications, namely statins, beta blockers, and ACE

inhibitors, among transgender individuals during follow-up.
Table IV contains an overview of the baseline blood pressure, BMI, and classic lipid profile.

BP values were also categorized according to the American College of Cardiology and American
Heart Association's definitions of elevated BP (SBP 120-129 mm Hg), stage 1 hypertension (SBP
130-139 mm Hg or DBP 80-89 mm Hg), and stage 2 hypertension (SBP 2140 mm Hg or DBP >90
mm Hg) in Table IV.

The overall median BMI was 22.86 (IQR 8.57). At baseline, trans masculine participants had a
significantly higher (p=0.008) median BMI of 24.24 (IQR 8.38) compared to trans feminine
participants, who had a median BMI of 21.58 (IQR 9.38).



BMI values were categorized according to the major adult BMI classifications of underweight (under
18.5 Kg/m?), normal weight (18.5 to 24.9 Kg/m?), overweight (25 to 29.9 Kg/m?), and obese (30

Kg/m? or above).

Approximately 8.4% of the overall study population was underweight, with 3.7% in the trans
masculine subgroup and 18.4% in the trans feminine subgroup. Most participants (52.9%) fell within
the healthy BMI range, including 51.9% of trans masculine and 55.3% of trans feminine participants.
Overweight participants comprised 18.5% of the overall group, with 19.8% in the trans masculine
subgroup and 15.8% in the trans feminine subgroup. The prevalence of obesity was 20.2% in the
overall cohort, observed in 24.7% of the trans masculine subgroup and 10.5% of the trans feminine

subgroup.

At baseline, the mean TC for the entire population was 167.6 mg/dL, with trans masculine
individuals having a higher mean TC of 175.9 mg/dL compared to 152.4 mg/dL in trans feminine
individuals (p < 0.001). The mean LDL levels were higher in trans masculine individuals (99.7 mg/dL)
compared to trans feminine individuals (84.6 mg/dL), with a significant p value of 0.014. HDL levels
were higher in trans masculine individuals, averaging 57.8 mg/dL, while trans feminine individuals
had a mean HDL of 48.5 mg/dL (p = 0.001). TG levels did not show a significant difference between
the groups, with trans masculine individuals having a mean of 98.9 mg/dL and trans feminine

individuals a mean of 112.1 mg/dL.
COHORT A ANALYSIS

This cohort included 107 transgender individuals, divided into trans masculine (n=71) and trans

feminine (n=36). Demographic characteristics are detailed in Table V.

The median age of the subpopulation cohort was 22 years (IQR 6), with both sexes exhibiting similar
median ages. Most participants (89.7%) were aged between 18 and 29 years, 9.4% were aged 30 to

39 years, and the 240 years category was the least represented at 0.9%.

Among the 88 participants who reported their education levels, a similar trend to the full population
was observed: 18.2% had completed basic education (3rd cycle), 56.8% had secondary education,
and 25.0% held either licentiate or master’s degrees. In this cohort, 30.8% reported sporadic alcohol
use, while 2.8% reported frequent use. Tobacco use was reported by 39.3% as current users and
2.8% as former users. Substance use disorder, specifically current non-injectable drug use, was
noted in 13.1% of participants. No statistically significant differences were observed between sexes

regarding lifestyle behaviours.



Variation in Clinical and Biochemical data

Mean outcome readings at the various follow-up visits are listed in Table VI. Variation of these

outcomes is analysed in Table VIl and depicted in Figure 1.

For trans feminine individuals, decreases in SBP were observed at 3, 6, and 9 months, but none of
these changes were statistically significant. DBP showed minor variations at all time points, all
without statistical significance. Trans feminine individuals also demonstrated increases in total
cholesterol at 3, 6, and 9 months, with a decrease at 12 months, but none reached statistical
significance. An increase in LDL cholesterol was noted at 3, 6, and 9 months with a slight decrease
at 12 months, all not statistically significant. HDL cholesterol levels increased at all measured
intervals, none statistically significant. TG levels showed decreases at 6, 9 and 12 months, also not
statistically significant. BMI changes from baseline included slight decreases and increases across

different time points without statistical significance.

For trans masculine individuals, minimal increases in SBP were observed at 6 and 9 months, both
not statistically significant. DBP showed a decrease at 3 months and smaller changes at other
intervals, none statistically significant. Total cholesterol levels indicated decreases at 3, 6,9, and 12
months, all not statistically significant. LDL cholesterol slightly decreased at 3, 6, 9, and 12 months,
with no changes reaching statistical significance. HDL cholesterol levels showed statistically
significant decreases at all time points: 3, 6, 9 months and 12 months (all p < 0.001). The maximum
variance of HDL happened at 12 months with a decrease of 10.47 mg/dL. TG levels increased at all
measured intervals, with the increase at 6 months being statistically significant (p = 0.024). BMI
consistently showed increases at all time points, with increases at 3 months (p<0.001), 6 months
(p=0.001), and 9 months (p=0.01) being statistically significant. The maximum variance of BMI

happened at 6-9 months with an increase of 1.01 mg/Kg?.



Discussion

Firstly, the characterization of our study population highlighted an important consideration when
comparing CVD in transgender individuals versus the general population: the presence and
potential impact of independent cardiovascular risk factors such as lifestyle behaviours. Although
our study lacked a control group for statistical analysis, the prevalences found differ markedly from

those in the general population.

For instance, 37.3% of our cohort reported current tobacco use, compared to 27.8% in the general
Portuguese young adult population (aged 15-34).2* Alternatively, alcohol consumption patterns
showed that 26.9% of transgender individuals reported sporadic alcohol use and 1.3% reported
frequent use. This contrasts with the general population (aged 15-64), where 56.4% reported
current alcohol consumption within the last 30 days.?* Additionally, 11.5% of transgender

individuals reported current non-injectable drug use, indicating a notable prevalence.

Future research should include other factors such as socioeconomic status and psychological
factors, including minority-associated stress, which can also influence cardiovascular risk and access

to healthcare.

Secondly, in line with our objective, we analysed in Cohort A changes in BMI, lipid profile, and blood

pressure with the addition of GAHT.

In our study, trans men exhibited a decreasing trend in TC and LDL-C levels, although these changes
did not reach clinical significance. There was a statistically significant decrease in HDL-C levels at all
time points, and an increase in TG that was significant only at 6 months. A previous systematic
review showed that masculinizing hormone therapy is associated with significant increases in LDL-
C, not found in our study, as well as an increase in TG and a decrease in HDL-C, which is compatible

with our findings.?®

One possible explanation for the absence of a significant increase in TG at all points in our study is
that participants had regular follow-ups with endocrinology specialists. During these visits, patients
were educated about the potential adverse effects of testosterone and the importance of

maintaining a healthy lifestyle and diet, which may have mitigated negative changes in lipid profiles.

Our study also found an upward trend in BMI in trans men up to 9 months, as previously reported
in a systematic review, albeit not consistent in all studies.?® Given the limitations of BMI as an index
and the observed stabilization at 12 months, it is plausible that the small BMI increase (Amax of

1.01 kg/m?; p<0.01) in our cohort reflects a gain in lean mass and a reduction in fat mass, as
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suggested by systematic reviews. 252’ To substantiate this hypothesis, a follow-up study with a focus

on detailed body composition analysis is warranted.

The same systematic review found that feminizing hormone therapy was associated with a
statistically significant increase in TG levels, but no significant differences in LDL-C and HDL-C levels.
Further analysis indicated that this increase was linked to oral oestrogen therapy, whereas
transdermal oestrogen led to a decrease in TG levels.? Given that most trans women in our study
were prescribed oral oestrogens, we anticipated a similar increase. Although one was observed at
3 months and overall decrease in TG on all other time points was observed, none reaching statistical
significance. This lack of statistical significance could be attributed to the limited number of trans
women who met criteria for the subanalysis, thereby reducing the study’s statistical power, in
addition to the lower median age of Cohort A when compared to most studies included in the
systematic review. We can also explain the discrepancy through regular follow up with particular
importance in lifestyle aspects that can positively influence TG levels. This may also explain why we
did not observe significant changes in BMI, despite other longitudinal cohort studies reporting a

significant increase.?®

Our study demonstrated an increasing trend in SBP for trans men and a decreasing trend for trans
women, similar to a four-year follow-up study which found that mean SBP decreased by 4.0 mm Hg
in the trans feminine group and increased by 2.6 mm Hg in the trans masculine group. ?° However,
neither of these trends reached statistical significance in our study. Additionally, DBP did not follow

a specific trend in either group, consistent with the findings of the same study.?

The changes we have observed, even if statistically significant, are small enough to not be
considered clinically significant. Combined with the fact that all observed outcomes are surrogate
markers for overall cardiovascular health, the effect of these findings on important patient
outcomes, such as cardiovascular events during long-term therapy, remains uncertain. As such, our
study can only indicate that GAHT is a safe treatment concerning cardiovascular risk in the short

term, particularly when accompanied by appropriate follow-up with an Endocrinology specialist.

There are significant knowledge gaps regarding the effects of GAHT on cardiovascular outcomes
that our study could not address, necessitating further research. Specifically, it is crucial to extend
the follow-up period in studies to evaluate changes in cardiovascular risk factors over time as well
as assess baseline and post-GAHT cardiovascular risks. A challenge in this area is that most risk
assessment models (SCORE2, ASCVD, etc.) are not designed for such a young population. Similarly,
given the rarity of such events at young ages, it is important to conduct studies with larger cohorts

to accurately report the prevalence of events such as myocardial infarction, stroke, venous

11



thromboembolism, and mortality in this population. Furthermore, studies evaluating subclinical
atherosclerotic disease through non-invasive methods like Carotid Intima-Media Thickness (CIMT)

Test or Coronary Artery Calcium (CAC) Score could further help to understand the effects of sex

hormones on cardiovascular disease.
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Conclusion

Our study highlights significant findings regarding the impact of GAHT on cardiovascular risk factors
in transgender individuals. We observed some statistically significant changes, particularly related
to masculinizing therapy, in lipid profiles and BMI. However, these variations are likely not clinically
significant, as they represent relatively small alterations in surrogate outcomes for cardiovascular

health. In light of these findings, GAHT appears to be a safe treatment in the short term.

Considering the prevalence of other cardiovascular risk factors identified in our study and the
numerous studies reporting other independent risk factors such as minority stress, we believe that
routine monitoring of blood pressure, weight, BMI, routine blood analyses with lipid profiles, and
potentially, body composition analysis in a specialized clinic is advisable. This approach would help
mitigate possible hormonal effects and pre-emptively identify individuals at higher cardiovascular

risk.

Our study faced limitations due to the absence of a control group and the limited sample size for
certain subanalyses. We recommend that future research extend the follow-up period and include

larger cohorts to better evaluate cardiovascular risks and outcomes.
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Tables and Figures

Table | Baseline Characteristics of the Study Population
Overall
Characteristic (N=232)

Age — yr, median (IQR) 23 (8)
Category — no. (%)

18-29 190 (81.9)
30-39 32 (13.8)
>40 10 (4.3)

Education — no. (%) (N=181)

Basic education — 2nd cycle 3 (1.7)

Basic education — 3rd cycle 42 (23.2)

Secondary education 93 (51.4)

Licentiate Degree 37 (20.4)

Master's Degree 6 (3.3)

Lifestyle behaviours — no. (%)

Alcohol use (N=228)
Sporadic 61 (26.8)
Frequent 3 (1.3)
Past frequent consumption 2 (0.8)

Tobacco use (N=228)
Current 85 (37.3)
Previous 14 (6.1)

Substance use disorder (N=227)
Non-injectable drugs (current) 26 (11.5)
Past substance use 1 (0.4)

Trans masculine

(N=152)
23 (8)
125 (82.2)
23 (15.1)

4 (2.6)
(N=118)

3 (2.5)
29 (24.6)
62 (52.5)
23 (19.5)

1 (0.8)
(N=149)
44 (29.5)

2 (1.3)

2 (1.3)
(N=149)
56  (37.6)
10 (6.7)
(N=148)
14 (9.5)

1 (0.7)

Trans indicates transgender; IQR, Interquartile range, Yr, year and No., number.

Trans feminine

(N=80)

23 (9)

65 (81.3)
9 (11.3)
6 (7.5)
(N=63)

13 (20.6)

31 (49.2)

14 (22.2)
5 (7.9)
(N=79)

17 (21.5)
1 (1.3)
0 -
(N=79)

29 (36.7)
4 (5.1)
(N=79)

12 (15.2)
0 -
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Table | Baseline Characteristics of the Study Population (cont.)

Personal medical history — no. (%)
Thromboembolism
Hypertension
Premature cardiovascular disease
Premature cerebrovascular disease
Hepatopathy
Hormone-dependent neoplasms
Obstructive sleep apnoea
Polycythaemia
Polycystic ovary syndrome
Primary venous insufficiency
Family medical history — no. (%)
Thromboembolism
Hypertension
Premature cardiovascular disease
Premature cerebrovascular disease
Hepatopathy
Hormone-dependent neoplasms
Breast
Ovary
Uterus
Prostate
Breast + Prostate
Breast + Uterus
Obstructive sleep apnoea
Polycythaemia
Polycystic ovary syndrome
Primary venous insufficiency

Trans indicates transgender; IQR, Interquartile range, Yr, year; mo, months and No., number.

(N=227)

2 (0.9)
2 (0.9)
1 (0.4)
0

1 (0.4)
0
(N=227)
13 (5.7)
44 (19.4)
22 (9.7)
13 (5.7)
11 (4.8)
28 (12.3)
4 (1.8)
11  (4.8)
9 (4.0
3 (1.3)
1 (0.4)

(N=149)

2 (1.3)

0

1 (0.7)

0

1 (0.7)

0 -

0 -

0 -

9 (5.9)
(N=149)
11 (7.4)
26 (17.4)
19 (12.8)
10 (6.7)

8 (5.4)
19 (12.8)

2 (1.3)
8 (5.4)
4 (2.7)

1 (0.7)

1 (0.7)
7 (47)
0 -

2 (1.3)

1

(N=

18

w

N U1 W N L

16

(1.3)
78)
(2.6)
(23.1)
(3.8)
(3.8)
(3.8)

(11.5)
(2.6)
(3.8)
(6.4)
(2.6)

(20.5)
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Table Il

Trans feminine
Oestradiol formulation
Oral — no. (%)

mg/day, median (IQR)
Transdermic — no. (%)

mg/3 days, median (IQR)
Gel — no. (%)

mg/day, median (IQR)
Antiandrogen
Spironolactone — no. (%)

mg/day, median (IQR)
Cyproterone acetate — no. (%)

mg/day, median (IQR)
Leuprorelin — no. (%)

mg/12 wk, median (IQR)
Trans masculine
Testosterone formulation
IM Esters — no. (%)

mg/4 wk, median (IQR)
IM undecanoate — no. (%)

mg/12 wk, median (IQR)

Progestogens — no. (%)

Hormone Treatment Regimens and Doses at Each Visit for the Study Population

0-3
(N=27)

20
2
4

1
1

21
100
4
17.5
1
22.5

(74.1)
(0)
(14.8)
(0)
(3.7)

(77.8)
(50)
(14.8)
(34)
(3.7)

(N=49)

49
250
0

6

(100)
(0)

(12.2)

3-6
(N=22)
18 (81.8)
2 (2
3 (13.6)
75 (0)
1 (4.5)
2 -
15  (68.2)
100  (50)
4 (18.2)
313 (77)
1 (4.5)
225 -
(N=49)
49  (100)
250 (0)
O -
5 (10.2)

6-9
(N=21)

20 (95.2)

4 (2)

1 (4.8)
100 (0)

O -

8 (38.1)
100 (0)
13 (61.9)
25  (65)

O -
(N=36)

36 (100)
250 (0)

0 -

1 (2.8)

Duration on hormone therapy, mo

9-12
(N=26)
22 (84.6)
4 (2
3 (11.5)
100 (0)
0 -
11 (42.3)
100 (0)
12 (46.2)
10 (11)
0 -
(N=49)
48 (98.0)
250 (0)
1 (2.0)
1000 (0)
4 (82

Trans indicates transgender; IQR, Interquartile range; No., number; mo, months; wk, weeks, and IM, intramuscular.

12-24
(N=20)
17  (85.0)
4 (0)
3 (15.0)
100 (0)
0 -
6 (30.0)
100 (38)
13 (65.0)
50 (90)
0 -
(N=30)
29 (96.7)
250 (0)
1 (3.3)
1000 (0)
1 (3.3)

24-36

(N=13)

10 (76.9)

4 (0.5)

(15.4)

87.5 (17.7)

0 -

8 (61.5)
100  (50)

5 (38.5)

50 (45)

0 -

(N=23)

23 (100)
250 (0)

0 -

0 -

36-48
(N=7)

(71.4)

(28.6)

48 - 60
(N=7)

19
250

1000

(85.7)
(4)
(14.3)

(86.4)
(0)
(13.6)
(0)
(4.5)
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Table Il
Other medications — no. (%)

Trans feminine
Statin — no. (%)
Beta blocker — no. (%)
ACE inhibitor — no. (%)
Trans masculine
Statin — no. (%)

Beta blocker — no. (%)

Other Treatment Regimens at Each Visit for the Study Population

0-3
(N=27)
0 -
1 (3.7)
1 (3.7)
(N=49)
1 (2.0)
1 (2.0)

3-6
(N=22)
0 -
0 -
0 -
(N=49)
2 (41)
1 (2.0)

6-9
(N=21)
0 -
0 -
0 -
(N=36)
0 -
1 (28)

Duration on hormone therapy, mo

9-12
(N=26)
0 -
0 -
0 -
(N=49)
3 (6.1)
0 -

Trans indicates transgender; ACE, Angiotensin-Converting Enzyme; No., number, and mo, months.

12-24
(N=20)

36—-48

o O B

1

(N=7)
(14.3)

(N=22)
(4.5)

48— 60
(N=7)
0 -
0 -
0 -
(N=22)
1 (4.5
0 -
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Table IV Baseline Blood Pressure, Body Mass Index and Lipid Profile of Study Population

Characteristic
Blood pressure, mmHg

Systolic mean (SD)
Diastolic mean (SD)
Systolic Category — no. (%)
<120
120-129
130-139
2140
Diastolic Category — no. (%)
<80
80-89
290
Body mass index
Median (IQR)
Category — no. (%)
<18.5
18.5-24.9
25.0-29.9
230.0
Lipid profile, mg/dL
TC, mean (SD)
LDL, mean (SD)
HDL, mean (SD)
TG, mean (SD)

Overall
(N=114)
121.4 (11.5)
71.1  (8.5)

49  (43.0)
35  (30.7)
23 (20.2)
7 (6.1)
97 (85.1)
15 (13.2)
2 (1.8)
(N=119)
22.86 (8.57)
10 (8.4)
63 (52.9)
22 (18.5)
24 (20.2)
(N=119)
167.6 (37.0)
945 (32.1)
545 (15.4)
103.4 (60.8)

Trans masculine

(N=78)
1199 (11.4)
71.2  (8.2)

39 (50.)
23 (29.5)
13 (16.7)
3 (3.8)
68 (87.2)
9 (11.5)
1 (13)
(N=81)
24.24  (8.38)
3 (3.7)
42 (51.9)
16 (19.8)
20 (24.7)
(N=78)
1759 (35.8)
99.7 (32.2)
57.8 (15.9)
98.9 (44.8)

Trans feminine

(N=36) p value
1244  (11.4) 0.052
709 (9.3) 0.866
10 (27.8) -
12 (33.3) -
10 (27.8) -
4 (11.1) -

29 (80.6) -
6 (16.7) -
1 (2.8) -
(N=38)

21.58 (9.38) 0.008

7 (18.4) -

21 (55.3) -
6 (15.8) -
4 (10.5) -
(N=41)

152.4 (34.7) <0.001
84.6 (29.9) 0.014
485 (12.6) 0.001

112.1  (83.2) 0.347

Trans indicates transgender; IQR, Interquartile range; SD, standard deviation; TC, total cholesterol; HDL-C, High-Density Lipoprotein

Cholesterol; LDL-C, Low-Density Lipoprotein Cholesterol; TG, triglycerides.
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TableV  Baseline Characteristics of Cohort A

Characteristic
Age — yr, median (IQR)
Category — no. (%)
18-29
30-39
240
Education — no. (%)
Basic education - 3rd cycle
Secondary education
Licentiate Degree
Master's Degree
Lifestyle behaviours — no. (%)
Alcohol use
Sporadic
Frequent
Tobacco use
Current
Previous
Substance use disorder

Non-injectable drugs (current)

Overall
(N=107)

22 (6.)

96 (89.7)

10 (9.4)
1 (0.9)
(N=88)

16 (18.2)

50 (56.8)

20 (22.7)
2 (2.3)

(N=107)

33 (30.8)
3 (2.8)

(N=107)

42 (39.3)
3 (2.8)

(N=107)

14 (13.1)

Trans masculine

(N=71)

22 (5)
63 (88.7)
7 (9.9)
1 (1.4)

(N=57)

12 (21.1)

35 (61.4)

10 (17.5)
(N=71)

26 (36.6)
2 (2.8)
(N=71)

28 (39.4)
3 (42)
(N=71)

7 (9.9)

Trans indicates transgender; IQR, Interquartile range, Yr, year, and No., number.

Trans feminine

(N=36)
225  (8)
33 (91.7)

3 (83)

(N=31)

4 (12.9)
15 (48.4)
10 (32.3)

2 (6.5)

(N=36)

7 (19.4)

1 (2.8

(N=36)

14 (38.9)

(N=36)

7 (19.4)

19



Table VI

Trans feminine
BMI — kg/m?, mean (SD)
SBP — mmHg, mean (SD)
DBP — mmHg, mean (SD)
TC — mg/dL, mean (SD)
LDL — mg/dL, mean (SD)
HDL — mg/dL, mean (SD)
TG — mg/dL, median (IQR)

Trans masculine
BMI — kg/m?, mean (SD)
SBP — mmHg, mean (SD)
DBP — mmHg, mean (SD)
TC — mg/dL, mean (SD)
LDL — mg/dL, mean (SD)
HDL — mg/dL, mean (SD)
TG — mg/dL, median (IQR)

Mean Blood Pressure, Lipid Profile, and BMI of Cohort A

0

(N=29)

22.8
123.5
71.9
150.3
81.6
49.2
77

(5.8)
(11.1)
(8.5)
(36.4)
(30.2)
(13.7)
(62.)

(N=57)

23.6
120.0
71.1
176.0
101.7
55.4
88.5

(8.9)
(10.8)
(8.5)
(37.4)
(33.9)
(12.6)
(53.)

Duration on harmone therapy, mo

3
(N=24)
228 (5.9)
1231 (10.8)
71.0 (10.3)
153.6  (40.7)
85.4 (34.4)
515 (12.5)
955  (65.)
(N=45)
242 (9.2)
1204 (11.5)
689 (9.7)
170.4  (31.5)
102.4  (30.0)
474 (9.7)

95 (57.)

(N=19)
233 (5.7)
121.4  (9.0)
706 (6.9)
157.8  (35.8)
91.0 (25.3)
482 (14.4)
1045 (73.)
(N=49)
254 (11.4)
125 (14.)
702 (8.7)
1711 (36.0)
102.9 (32.9.)
46.1 (10.2)
104 (87

(N=20)
200 (5.1)
1245 (9.3)
69.6 (7.0)
157.1  (36.0)
859 (32.4)
53.9 (14.9)
79 (31)
(N=32)
237 (9.2)
1222 (12.3)
68.9 (9.6)
1667.3 (33.7)
939 (32.0)
51.0 (11.2)
93 (72)

(N=24)
238 (5.6)
124.4  (9.8)
716 (7.1)
146.4 (28.2)
80.1 (25.8)
50.4  (10.3)
63.5 (53.)
(N=41)
242 (8.3)
1231 (12.6)
705  (9.9)
167.5 (31.0)
100.4  (29.6)
459 (10.5)
102.5  (56.)

Trans indicates transgender; IQR, Interquartile range; SD, standard deviation; BMI, Body Mass Index, SBP, Systolic Blood Pressure;
DBP, Diastolic Blood Pressure; TC, total cholesterol; LDL-C, Low-Density Lipoprotein Cholesterol; HDL-C, High-Density Lipoprotein

Cholesterol; TG, triglycerides.
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Table VII

Follow-up months
since baseline
TRANS FEMININE
Baseline - 3mo
Baseline - 6mo
Baseline - 9mo
Baseline - 12mo
TRANS MASCULINE
Baseline - 3mo
Baseline - 6mo
Baseline - 9mo
Baseline - 12mo
Follow-up months
since baseline
TRANS FEMININE
Baseline - 3mo
Baseline - 6mo
Baseline - 9mo
Baseline - 12mo
TRANS MASCULINE
Baseline - 3mo
Baseline - 6mo
Baseline - 9mo
Baseline - 12mo
Follow-up months
since baseline
TRANS FEMININE
Baseline - 3mo
Baseline - 6mo
Baseline - 9mo
Baseline - 12mo
TRANS MASCULINE
Baseline - 3mo
Baseline - 6mo
Baseline - 9mo
Baseline - 12mo
Follow-up months
since baseline
TRANS FEMININE
Baseline - 3mo
Baseline - 6mo
Baseline - 9mo
Baseline - 12mo
TRANS MASCULINE
Baseline - 3mo
Baseline - 6mo
Baseline - 9mo
Baseline - 12mo

Variation in Blood Pressure, Lipid Profile, and BMI Compared to Baseline in Cohort A

Systolic Blood Pressure

Mean Difference

-0.98
-3.35
-2.11

-0.23
3.12
1.71

(95% Cl)

(-5.57 t0 3.62)
(-9.98 to 3.29)
(-8.44 t0 4.22)

(-3,38 t0 2.92)
(-1.01 to 7.26)
(-3.15 to 6.58)

Total Cholesterol

Mean Difference

3.49
3.58
2.79
-2.13

-8.23
-10.10
-7.71
-9.76

(95% ClI)

(-8.39 to 15.38)
(-10.47 to 17.62)
(-9.64 to 15.21)
(-15.64 to 11.38)

(-19.38 t0 2.92)
(-21.80 to 1.61)
(-18.49 to 3.08)
(-22.91t0 3.38)

LDL Cholesterol

Mean Difference

3.44
2.30
3.60
-1.68

-0.23
-2.99
-2.79
-0.19

(95% ClI)

(-8.04 to0 14.92)
(-9.65 to 14.25)
(-8.98 to0 16.18)
(-13.36 to 10.00)

(-7.58 t0 7.12)
(-11.39 to 5.41)
(-11.56 to 5.98)
(-8.27 t0 7.88)

Body Mass Index, kg/m2

Mean Difference

-0.13
0.05
-0.06
0.83

0.99
1.01
1.01
0.70

(95% ClI)

(-0.78 t0 0.51)
(-0.68 t0 0.77)
(-0.91t0 0.8)

(-0.59 to 2.24)

(0.37 to 1.60)
(0.3t01.71)

(0.16 to 1,87)
(-0.33 to 1,73)

p value

1.000
1.000
1.000

1.000
0.263
1.000

p value

1.000
1.000
1.000
1.000

0.342
0.149
0.361
0.342

p value

1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000

p value

1.000
1.000
1.000
0.783

0.001
0.01
0.442

Mean Difference

-0.38
-0.94
-2.04

0.80

-2.74
-1.47
-2.42
-0.93

Mean Difference

0.044
-0.016
-0.146

-0.24

0.06
0.22
0.17
0.11

Diastolic Blood Pressure

(95% Cl)

(-4.32 t0 3.56)
(-5.37 to0 3.50)
(-7.37 t0 3.28)
(-3.61t05.21)

(-6.76 t0 1,27)
(-4.73 to 1.80)
(-7.18 t0 2.33)
(-4.23 10 2.37)
Ln (TG)

(95% CI)

(-0.14 t0 0.23)
(-0.24 t0 0.21)
(-0.45 t0 0.16)
(-0.51 to0 0.03)

(-0.10 t0 0.22)
(0.018 t0 0.43)
(-0.04 t0 0.39)
(-0.08 to 0.30)

HDL Cholesterol

Mean Difference

3.03
1.93
3.77
2.44

-7.93

-9.72
-7.40

-10.47

(95% Cl1)

(-1.64 to 7.70)
(-2.85 t0 6.71)
(-2.73 t0 10.27)
(-3.78 to 8.66)

(-11.27 to -4.58)
(-13.37 to -6.06)
(-11.70 to -3.10)
(-15.06 to -5.88)

p value

1.000
1.000
1.000
1.000

0.519
1.000
1.000
1.000

p value

1.000
1.000
1.000
0.133

1.000
0.024
0.213
0.831

p value

0.635
1.000
0.916
1.000

<0.001
<0.001
<0.001
<0.001

Trans indicates transgender; Cl, Confidence Interval; LDL, Low-Density Lipoprotein; HDL, High-Density Lipoprotein; Ln (TG), natural

logarithm of triglycerides.
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Figure 1. Blood pressure, Lipid Profile and BMI across time in Cohort A - (A) Systolic Blood Pressure (SBP)
and (B) Diastolic Blood Pressure (DBP), (C) Total Cholesterol, (D), Low-Density Lipoprotein (LDL) Cholesterol,
(E), High-Density Lipoprotein (HDL) Cholesterol, (F) natural logarithm of Triglycerides [In (TG)], (G) Body
Mass Index (BMI) across twelve months since baseline by gender
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