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Abstract \

Background: Transgender individuals often require gender-affirming interventions, such as endogenous sex hormone inhibition
or gender-affirming hormone therapy (HT), while there is discordance between their body and gender identity. However, a recent
study found that the incidence of cardiovascular events is higher in transgender patients receiving cross-sex HT. The aim of this
study was to investigate the metabolic effects of an altered sex hormone profile.

Methods: This retrospective study, conducted in a referral center in Northern Taiwan, analyzed metabolic changes over time in 65
trans masculine and 45 trans feminine persons. The transgender individuals were examined at 4 time points: before the gender
affirming HT, as well as 3, 6, and 12 months following treatment.

Results: Compared with baseline measurements, the trans masculine patients showed significant increases in body mass index
(BMI) (22.6 + 0.3 vs 23.3 + 0.4kg/m?; p < 0.001; t = 3M), low-density lipoprotein cholesterol (124.3 + 3.7 vs 131.3 + 3.9mg/dL;
p =0.03; t = 12M), creatinine (0.75 + 0.01 vs 0.83 + 0.14mg/dL; p < 0.001; t = 12M), and hemoglobin (13.5 + 0.7 vs 15.2 + 0.2g/dL;
p < 0.001; t = 12M), as well as decreased high-density lipoprotein cholesterol (57 + 2.1 vs 51 + 2.0mg/dL; p < 0.001; t = 12M).
The trans feminine patients had reduced low-density lipoprotein cholesterol (104.2 + 3.2 vs 100.8 + 3.5mg/dL; p = 0.05; t = 3M),
hemoglobin (14.0 + 0.1 vs 18.5 £ 0.1g/dL; p = 0.008; t = 12M), and creatinine (0.82 + 0.01 vs 0.79 + 0.14mg/dL; p < 0.001;
t = 83M) compared with baseline data. In addition, most of these metabolic effects persisted during the follow-up period.
Conclusion: This observational, retrospective study revealed that gender-affirming HT increased the relative cardiovascular risk in
trans masculine individuals.
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1. INTRODUCTION

The effect of sex on distinct biological mechanisms is an important

is growing rapidly. A meta-regression of population-based proba-
bility samples extrapolated that the population of transgender indi-

topic in medical research as there are marked sex-associated dif-
ferences in the epidemiology, risk, clinical manifestations, course,
and treatment of various diseases.! Many differences in vascular
biology between men and women may be driven by different
levels of estrogen and testosterone.? Sex differences exist in the
regulation of arterial pressure and renal function by the renin—
angiotensin system. Early evidence demonstrated that premeno-
pausal woman compared with aged-matched men is protected
from hypertension, renal, and cardiovascular disease. Nowadays,
awareness of the diverse population of transgender persons
and their desire for gender-affirming hormone therapy (HT)
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viduals in the United States in 2016 was 390 adults per 100,000,
or almost 1 million adults nationally.® Therefore, it is crucial to
focus on the care and treatment of transgender individuals.

Transgender individuals may need gender-affirming inter-
ventions, such as endogenous sex hormone inhibition or cross-
hormone replenishment, to induce physical changes to stimulate
their expressed or experienced gender. In Taiwan, transgender
therapy for adults, in other words, testosterone for trans mascu-
line patients and estrogen and antiandrogen for trans feminine
patient are frequently prescribed. These therapies are intended to
induce physical changes to align with the patient’s gender identity.
However, the use of testosterone and estrogen might have meta-
bolic side effects on lipid profiles and hemogram results,* which
may be concerning for many transgender individuals. Hormone
replacement therapy in transgender individuals has enabled, to
some extent, investigation of the physiological role of sex steroids.

Due to the increased number of transgender individuals seek-
ing gender-affirming HT, the outcome and prevalence of meta-
bolic perturbations in transgender individuals become a more
important problem. Moreover, recent studies found that the
incidence of cardiovascular events is higher in trans feminine
receiving gender-affirming HT.>® The primary aim of this study
was to investigate the metabolic effects of an altered sex hor-
mone profile in transgender therapy.

267


mailto:linly@vghtpe.gov.tw
mailto:linly@vghtpe.gov.tw

Liu et al.

2. METHODS

2.1. Patients

We performed a retrospective review of the electronic medi-
cal records of transgender patients receiving cross-sex HT at
the Taipei Veterans General Hospital, a referral medical center
in Northern Taiwan, from January 2011 to April 2019. The
Institution Review Board of Taipei Veterans General Hospital
approved the research, which was conducted in accordance with
the Declaration of Helsinki. All study subjects were diagnosed
with the ICD-10 code F64.9 (gender identity disorder unspecified
including gender dysphoria) and had been approved to undergo
gender-affirming medical intervention. Only individuals with a
baseline (V0) and at least one follow-up visit in the study period
were included. Exclusion criteria included a history of dyslipi-
demia, prior hormone treatment, and incomplete data on body
weight or laboratory testing at baseline. Trans masculine patients
who had taken oral contraceptives to stop their menstrual cycle
6 months before the beginning of the therapy were not included.
Most patients were examined every 3 months after the start of
HT and received blood sampling for biochemical examination
in fasting. However, timing of examinations varied, so we used
the following definitions: visit 1 (V1) occurred at 3-6 months,
visit 2 (V2) occurred at 7-12 months, and visit 3 (V3) occurred
at 13-24 months after the initiation of hormone replacement
therapy. Gender-affirming HT with testosterone cypionate was
administered intramuscularly every 2 weeks to the trans mas-
culine group. Conjugated estrogen was prescribed twice daily,
in addition to cyproterone acetate once daily if indicated, to
the trans feminine group. We adjusted the dosage of hormone
replacement therapy during each visit based on previous levels of
estradiol, according to recent gender dysphoria guidelines.”

2.2. Clinical data

Demographic data collected included age at the time of the
baseline visit, BMI calculated as the weight (kg) divided by the
square of height (m), smoking status, and history of any sys-
temic disease. Electrochemiluminescence immunoassays were
utilized to measure testosterone, estradiol (E2), follicle-stimu-
lating hormone (FSH), and luteinizing hormone (LH). Routine
measurements including total cholesterol, high-density lipopro-
tein cholesterol (HDL-c), low-density lipoprotein cholesterol
(LDL-c), triglycerides, fasting glucose, and insulin level were
collected. The homeostasis model assessment of insulin resist-
ance (HOMA-IR) was used to evaluate insulin resistance, using
the following equation: HOMA-IR = fasting insulin (pU/mL) x
fasting glucose (mg/dL)/405. Medication dosing was recorded as
the average 2 weeks dosage.

2.3. Statistical analysis

Statistical analysis was carried out with SPSS software, version
24.0 (IBM Corporation, Armonk, NY). An independent analysis
of variance was conducted to explore continuous variable dif-
ferences, which were expressed as means = SD. Categorical vari-
ables, expressed as numbers and percentages, were compared
using Pearson’s chi-squared test. To evaluate the metabolic
effects of hormone replacement therapy on outcome variables,
the paired t test was used to identify changes in metabolic
parameters over time in the 2 groups.

3. RESULTS

3.1. Baseline characteristics

A total of 110 individuals were enrolled in the present analysis,
including 65 trans masculine and 435 trans feminine patients, from
January 2011 to April 2019. The mean age was 27.2 = 0.6 years.
Two (1.8%) patients had a history of diabetes mellitus and 7 (6.3 %)
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subjects had a habit of smoking. Other baseline characteristics and
the duration of follow-up are listed in Table 1. The number of par-
ticipants of each of the following time period was 65 on visit 1, 45
on visit 2, and 47 on visit 3 in the trans masculine group; 45 on
visit 1,29 on visit 2, and 26 on visit 3 in the trans feminine group.

3.2. Trans masculine patients

The longitudinal data of the trans masculine group are shown
in Table 2. The average dosage per 2 weeks of testosterone was
approximately 166.6 mg. There was a significant increase in BMI
compared to baseline at every visit (V1: 23.3 =+ 0.4 vs 22.6 =
0.3kg/m%,p <0.001;V2:23.2+0.3vs22.6 + 0.3 kg/m?,p <0.001;
V3: 22.8 = 0.3 vs 22.6 = 0.3kg/m?, p = 0.004; Fig. 1A).
We also observed a statistically significant increase in LDL-c
(V3: 131.3 = 3.9 vs 124.3 = 3.7mg/dL, p = 0.030; Fig. 1B)
and a decrease in HDL-c (V1: 52.8 + 1.9 vs 57.9 = 2.1mg/dL,
p < 0.001; V2: 52.7 = 2.2 vs 57.9 = 2.1mg/dL, p < 0.001; V3:
51.2 2.0 vs 57.9 + 2.1mg/dL, p < 0.001; Fig. 1C).

We observed a trend of decreased insulin (V3: 5.7 = 0.4 vs
8.2 = 1.0 pU/mL; p = 0.004) and HOMA-IR (V3: 1.31 = 0.12
vs 1.75 = 0.20 pU/mol, p = 0.022). However, there were no
changes in fasting glucose or HbAlc. Serum creatinine was
significantly higher compared with baseline at all visits (V1:
0.77 = 0.00 vs 0.75 = 0.01mg/dL, p < 0.001; V2: 0.80 = 0.01 vs
0.75 +0.01mg/dL, p < 0.001;V3: 0.83 = 0.01 vs 0.75 + 0.01 mg/dL,
p < 0.001; Fig. 1D). As expected, statistically significant
increases were observed compared with baseline in hemoglobin
(V1: 13.9 = 0.1 vs 13.5 = 0.7g/dL, p < 0.001; V2: 14.5 = 0.2 vs
13.5 = 0.7g/dL, p < 0.001; V3: 15.2 = 0.2 vs 13.5 = 0.7 g/dL,
p <0.001; Fig. 1E) and hematocrit (V1: 42.5 = 0.5 vs 40.7 = 0.5%,
p<0.001;V2:44.8 + 0.5 vs 40.7 + 0.5%,p <0.001; V3:45.9 = 0.6
vs 40.7 + 0.5%, p < 0.001).

3.3. Trans feminine patients

The longitudinal data of the trans feminine group are shown
in Table 3. In this cohort, no obvious changes in body weight,
BMI, or blood pressure were found between the baseline and
subsequent visits. In the lipid profile, there were trends toward
increased HDL-c (V1: 64.4 + 2.3 vs 63.9 = 2.6 mg/dL, p = 0.699;
V2:64.0 2.8 vs 63.9 = 2.6mg/dL, p = 0.728; V3: 65.0 + 3.0 vs
63.9 = 2.6 mg/dL, p = 1.000) and decreased LDL-c (V1: 100.8 =
3.5 vs 104.2 = 3.2mg/dL, p = 0.050; V2: 99.3 = 5.8 vs 104.2 =
3.2mg/dL, p = 0.369; V3: 100.4 = 6.3 vs 104.2 = 3.2mg/dL,

Baseline characteristic of trans masculine and trans feminine
subjects

Trans Trans
All masculine  feminine
(n=110) (n=65) (n=45)
Age,y 2712+06 279+07 260+11
Following time, mo 141+08 147+12 133+09
SRS number,n (%) Total 48 (43.6%) 42 (64.6%) 6 (13.3%)
Before hormone therapy 15 (13.6%) 13 (20%) 2 (4.4%)
After hormone therapy 33 (30%) 29 (44.6%) 4 (8.9%)
DM, n (%) 2 (1.8%) 2 (3.0%) 0
Smoking, n (%)  Yes 7 (6.3%) 5(7.6%) 2 (4.4%)
Quit 5 (4.5%) 5 (7.6%) 0
TSH (ulU/mL) 159+010 154+010 1.66+0.10
T4 (ng/dL) 1.04+002 1.01+002 1.09=0.02
Prolactin (ng/mL) 171+£20 176+32 165+18

Data are presented as numbers and percentages in noncontinuous variables and mean + SD in
continuous variables.
DM = diabetes mellitus; fT4 = free thyroxine; SRS = sex reassignment surgery; TSH = thyroid
stimulating hormone.
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Longitudinal metabolic data for trans masculine subjects

V0 (baseline) n = 65 V1 (3-6M) n = 65 p V2 (6-12M) n = 45 p V3 (12-24M) n = 47 p
BW (kg) 59.3+1.0 60.8+1.0 <0.001 60.8 +1.1 <0.001 60.2+1.0 0.003
BMI (kg/m?) 22.6+0.3 233+04 <0.001 232+0.3 <0.001 22.8+0.3 0.004
SBP (mmHg) 1199+1.9 1202 +1.9 0.879 1178+1.9 0.520 114.8 +2.0 0.158
dBP (mmHg) 702 1.1 701 1.1 0.965 695+12 0.664 11«15 0.522
TC (mg/dL) 183.4 + 3.8 1782 +4.0 0.032 1811 +4.0 0.229 1841 +4.7 0.935
HDL-c (mg/dL) 57.9 2.1 528+19 <0.001 52722 <0.001 512+20 <0.001
LDL-c (mg/dL) 1243 +3.7 124.2 + 3.6 0.898 1311 £ 3.6 0.131 131.3+3.9 0.030
TG (mg/dL) 76.7 4.7 735+4.2 0.333 739+47 0.921 77.3 4.1 0.855
Glucose (mg/dL) 93.0+28 90.7 1.2 0.317 9N.7+14 0.669 935+32 0.962
Insulin (uU/mL) 82+10 74+11 0.265 7.0+09 0.859 57+04 0.004
HbATc (%) 54+0.0 53+0.0 0.069 53+0.0 0.593 55+0.1 0.608
HOMA-IR 1.75+0.20 1.43+0.13 0.129 1.68 +0.27 0.836 1.31+£0.12 0.022
WBC (10%/uL) 7056 + 176 6946 + 197 0.546 7278 + 269 0.222 7452 + 307 0.063
Hgb (g/dL) 13.5+0.7 13.9+0.1 <0.001 145+0.2 <0.001 152 +0.2 <0.001
Het (%) 40.7 £ 0.5 425+05 <0.001 448 +0.5 <0.001 45.9 + 0.6 <0.001
ALT (UL 16.7+1.3 16.0+1.1 0.491 16.4+1.2 0.867 18.4+1.4 0.258
Creat. (mg/dL) 0.75 = 0.01 0.77 = 0.00 <0.001 0.80 + 0.01 <0.001 0.83 = 0.01 <0.001
eGFR (mL/min/1.73 m2) 97.6 £2.0 93.0+1.7 <0.001 89.9+18 <0.001 88.0 £ 2.1 <0.001

Data are expressed as numbers and percentage for noncontinuous variables and mean + SD for continuous variables.

pvalue using paired t test comparing to baseline visiting data.

ALT = alanine transaminase; BMI = body mass index; Creat. = creatinine; dBP = diastolic blood pressure; eGFR = estimated glomerular filtration rate; HbA1c = hemoglobin Alc; Hct = hematocrit;
HDL-c = high-density lipoprotein cholesterol; Hgb = hemoglobin; HOMA-IR = homeostasis model assessment insulin resistance index; LDL-c = low-density lipoprotein cholesterol; sBP = systolic blood pressure;

TC = total cholesterol; TG = triglycerides; WBC = white blood count.

p = 0.638). Despite the known association between the use of
estrogen and elevated triglycerides, there were no significant
trends toward elevated triglycerides (V3: 89.0 = 7.4 vs 85.4
+ 7.7mg/dL, p = 0.598). Furthermore, there were no changes
in fasting glucose, insulin, or HOMA-IR. There was a statisti-
cally significant decrease in creatinine (V1: 0.79 = 0.14 vs 0.82
+ 0.01mg/dL, p < 0.001; V2: 0.78 = 0.01 vs 0.82 = 0.01 mg/dL,
p < 0.001; V3: 0.79 = 0.01 vs 0.82 =+ 0.01 mg/dL, p < 0.001).
Additionally, downward trends in hemoglobin (V1: 13.7 = 0.1
vs 14.0 = 0.1g/dL, p = 0.143; V2: 13.5 = 0.1 vs 14.0 = 0.1g/dL,
p = 0.008; V3: 13.5 = 0.1 vs 14.0 = 0.1g/dL, p = 0.024) and
hematocrit (V1: 41.2 + 0.4 vs 41.5 = 0.4%, p = 0.355; V2: 40.3
+0.3vs41.5+0.4%,p =0.040; V3: 40.7 = 0.5 vs 41.5 = 0.4%;
p = 0.142) were identified compared with baseline data.

Sex hormone levels in transgender subjects receiving cross-sex
HT are presented in Table 4. There was a significant decrease
in LH levels in both trans masculine patients (V1: 7.5 = 1.7 vs
11.0 = 2.3 mIU/mL, p = 0.017) and trans feminine groups (V1:
2.0 = 0.5 vs 4.1 = 1.0 mIU/mL, p = 0.006) that persisted at
all subsequent examinations. However, FSH decreased in the
trans feminine individuals (V2: 1.6 = 0.8 vs 5.4 = 1.6 mIU/mL,
p = 0.005) in the first 12 months, but did not in the trans mas-
culine population. As expected, serum estradiol increased in the
trans feminine individuals (V1: 54.9 = 6.3 vs 37.7 = 5.1 pg/mL,
p = 0.006) and decreased in the trans masculine patients (V2:
66.3 £ 9.9 vs 95.6 = 14.4 pg/mL, p = 0.025). In contrast, testos-
terone decreased in trans feminine patients (V1: 1.5 = 0.4 vs 4.3
+0.6ng/mL, p < 0.001) but increased in trans masculine patients
(V1: 8.9 £ 0.9 vs 0.4 = 0.0ng/mL, p < 0.001).

4. DISCUSSION

In this study, cross-sex HT resulted in the reversal of sexual
dimorphism in body mass. Significant increases in BMI were
noted in every follow-up visit compared with baseline in trans
masculine individuals. This finding is in accordance with ear-
lier studies in the trans masculine population,* and is supported
by the fact that testosterone can directly increase the amount
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of muscle in both women and men.® A previous study did not
report differences in BMI and blood pressure in postmenopau-
sal cisgender individuals under estrogen therapy.” Other study
did not identify effects of estrogen therapy on BMI and blood
pressure in the trans feminine population,'® similar to our find-
ings. Testosterone therapy in the testosterone-deficient cisgen-
der population reduced blood pressure in a recent study.!' Some
studies in transgender patients have detected modest increases
or clinically irrelevant blood pressure changes with testosterone
therapy.* A recent study in 2018 revealed that changes in systolic
blood pressure could be explained by changes in resistin levels in
trans masculine individuals.'> However, a study in 2008 did not
identify effects of estrogen therapy on BMI or blood pressure
in the trans feminine population.!® No statistically significant
changes in blood pressure over a short period of time after ini-
tiating treatment in both the trans masculine and trans feminine
populations were observed.

Estrogen therapy in cisgender postmenopausal patients
decreases total cholesterol and LDL-c.”!3 The Women’s Health
Initiative HT trials also mentioned postmenopausal patients
who received estrogen therapy would also restore their cardio-
vascular protection.'* However, whether the fasting lipid profile
changes after cross-sex HT in transgender women is still ambigu-
ous." In our trans masculine individuals, HDL-c decreased at all
time periods, although it remained stable in the trans feminine
population. The serum levels of LDL-c increased in the trans
masculine population 7-12 months after therapy, yet remained
stable in the trans feminine population. Substantial alterations
in lipid parameters were observed in both sexes during treat-
ment in our study. The total cholesterol levels remained stable
in trans masculine patients, primarily due to reduced HDL-c
and increased LDL-c in this study. All of these findings are in
accordance with previous studies and the gender dimorphism
of lipoproteins in the general population.'®!” The clinical effects
of the observed changes in LDL-c and HDL-c levels in the trans
masculine population remain uncertain. To date, data regarding
cardiovascular outcomes in trans masculine transgender indi-
viduals are insufficient.'® Levels of serum triglycerides remained
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Fig. 1

Error bar showing the means and standard error of (A) body mass index (BMI), (B) low-density lipoprotein cholesterol (LDL-c), (C) high-density lipoprotein

cholesterol (HDL-c), (D) creatinine (Creat.), (E) hemoglobin (Hgb) in female-to-male subjects at baseline, 3M (3-6M), 6M (7—12M), and 12M (13-24M). *p < 0.05

using paired t test comparing to baseline visiting data.

stable in both the trans masculine and trans feminine popula-
tions in our study. However, most studies have shown increased
triglyceride levels in both trans masculine and trans feminine
individuals.!6t

Trans masculine patients treated with testosterone therapy
develop the physical characteristics to align with the patients’
gender identity, including a masculine body fat distribution and
declined renal function. Changes in body fat distribution may

270

also alter lipid profile and metabolism.?*?! Long-term testos-
terone therapy for trans men increases visceral adipose tissue
while reducing subcutaneous fat mass.?? Due to the hyperlipo-
lytic properties of the visceral adipose tissue, it releases large
amount of free fatty acids to the liver.?> The influx of free fatty
acids to the liver leads to very low-density lipoprotein-triglyc-
eride (VLDL-TG) secretion. Hypertriglyceridemia is associated
with higher LDL-c and lower HDL-c concentrations due to the
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Longitudinal metabolic data for trans feminine subjects

VO (baseline) n = 45 V1 (3-6M) n =45 p V2 (6-12M) n = 29 p V3 (12-24M) n = 26 P
BW (kg) 594+14 60.1+18 0.373 61.9+20 0.163 59.8+17 0.519
BMI (kg/m?) 206+0.4 20.6 £ 0.5 0.985 21.7+0.6 0.191 21005 0.339
SBP (mmHg) 122527 123.2+24 0.675 123.0 £ 2.1 0.852 118.8+2.0 0.328
dBP (mmHg) 74117 743+16 1.000 739+17 0.922 7M16+12 0.178
TC (mg/dL) 165.1 £ 4.8 163.6 +4.3 0.348 163.6 = 6.3 0.620 166.3 + 6.9 0.752
HDL-c (mg/dL) 63.9+26 64.4+23 0.699 64.0 2.8 0.728 65.0+3.0 1.000
LDL-c (mg/dL) 104.2 £3.2 100.8 + 3.5 0.050 99.3+5.8 0.369 100.4 +6.3 0.638
TG (mg/dL) 85.4 £7.7 875+6.7 0.736 90.1 £ 8.5 0.358 89.0x74 0.598
Glucose (mg/dL) 916+1.2 91.0+1.1 0.531 916+1.5 0.928 91.9+15 0.593
Insulin (uU/mL) 66+08 6.5+0.6 0.808 6.1+0.5 0.802 59+0.8 0.920
HbATC (%) 52+0.0 54+0.0 0.017 52+0.0 0.720 52+0.0 1.000
HOMA-IR 1.55+0.19 147 £0.14 0.650 1.30+0.11 0.670 1.36 +0.12 0.883
WBC (10%/uL) 6940 + 254 7091 + 288 0.303 6904 + 373 0.482 7095 + 390 0.429
Hgb (g/dL) 14.0+0.1 13.7 0.1 0.143 13.5+0.1 0.008 13.5+0.1 0.024
Het (%) 415+04 412+04 0.355 40.3+0.3 0.040 40.7 0.5 0.142
ALT (U/L) 21+4 21+4 0.750 21£5 0.440 21+5 0.310
Creat. (mg/dL) 0.82 =0.01 079+0.14 <0.001 0.78 £0.01 0.001 0.79+0.01 0.016
eGFR (mL/min/1.73 m?) 115.0+2.6 1178+22 0.064 1184 +29 0.040 116.3+3.4 0.248

Data are expressed as numbers and percentage for noncontinuous variables and mean = SD for continuous variables.

pvalue using paired t test comparing to baseline visiting data.

ALT = alanine transaminase; BMI = body mass index; Creat. = creatinine; dBP = diastolic blood pressure; eGFR = estimated glomerular filtration rate; HbA1c = hemoglobin Alc; Hct = hematocrit;
HDL-c = high density lipoprotein cholesterol; Hgh = hemoglobin; HOMA-IR = homeostasis model assessment insulin resistance index; LDL-c = low density lipoprotein cholesterol; sBP = systolic blood pressure;

TC = total cholesterol; TG = triglycerides; WBC = white blood count.

Sex hormone levels in transgender subjects receiving cross-sex hormone therapy

Baseline V1 (3-6M) p V2 (6-12M) P V3 (12-24M) p

Trans masculine

Testosterone (ng/mL) 0.4+00 89+09 <0.001 7.9+06 <0.001 8.0+06 <0.001
E2 (pg/mL) 95.6 +14.4 66.3+9.9 0.025 554 +£5.0 0.009 495+ 6.6 0.005
FSH (mIU/mL) 15448 11.1£32 0141 105+28 0.128 121+35 0.422
LH (mlU/mL) 11.0+23 7517 0.017 70+£16 0.016 6.6+19 0.048
Trans feminine

Testosterone (ng/mL) 43+06 15+04 <0.001 11+03 <0.001 1.0+£0.3 <0.001
E2 (pg/mL) 37.7 5.1 54.9+6.3 0.006 107.0 £ 35.2 0.056 120.5+ 385 0.040
FSH (mlU/mL) 54+16 1.8+0.8 0.007 1.6+08 0.005 28+15 0.250
LH (mlu/mL) 41+1.0 20+05 0.006 1.6+05 0.002 25+12 0.215

Data are expressed as numbers and percentage for noncontinuous variables and mean + SD for continuous variables.

pvalue using paired t test comparing to baseline visiting data.
E2 = estradiol; FSH = follicle stimulating hormone; LH = luteinizing hormone.

transfer of cholesterol from HDL to VLDL, catalyzed by cho-
lesteryl ester transfer protein.* Changes in the estrogen level in
trans masculine patients may also be related to decreased renal
function due to attenuated protective effects of estrogen. For
trans feminine subjects, decreased creatinine was observed in
our study. It may relate to the physiological mechanism of estro-
gen in the renal system. Estrogen and progesterone could modu-
late sodium and chloride reabsorption along the mammalian
nephron and alter the physiological hydroelectrolyte balance. It
may also implied that there is no difference between sex about
the effects of estrogen, no matter it is innate or acquired.
Cross-sex HT resulted in a decrease in the markers of insulin
resistance (HOMA-IR) in the trans masculine population, which
may result from increased skeletal muscle caused by testoster-
one use. In addition, decreased HbA1c was also identified in the
trans feminine individuals after the use of gender affirming HT
for 3 months (p = 0.017). The administration of testosterone in
HT for the trans masculine population is associated with the
increases in hemoglobin and hematocrit.>2* We observed sig-
nificant increases in hemoglobin and hematocrit at all follow-up
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examinations. These changes reflected a shift in these popula-
tions, but they were still within the normal cisgender range. For
the trans feminine population, there were no changes in hemo-
gram results after cross-sex HT.

There are some limitations in the present study that should
be considered. First, as this is a retrospective review, data were
restricted by availability and varied by patients. Second, the
study lacked sufficient power to compare the adverse effects
of cross-sex HT to the general population. The individuals in
our study were relatively young and the risks could be different
compared to the general population on gender affirming HT.
Third, the length of time between follow-up visits after the initi-
ation of HT was different. Some individuals had longer intervals
between visits than others. Individuals lost to follow up were not
included though. Finally, the plasma levels of testosterone and
estradiol were in the normal physiologic range for the affirmed
gender based on clinical guidelines.® However, even we adjusted
the dose used, the timing of achieving the normal physiologic
range was still different in each case. Thus, it might be difficult
to show the efficacy of the HT.
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In conclusion, the use of gender-affirming HT increased BMI,
LDL-c, and hemoglobin in trans masculine transgender individ-
uals and could associate with increased risk of cardiovascular
disease in Taiwan.
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