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ABSTRACT
Objective:  Cyproterone acetate (CPA) and spironolactone (SPL) are different antiandrogens in 
gender-affirming hormone therapy (GAHT) for transgender women. Few studies have 
evaluated their efficacy and user satisfaction, especially among East Asians. This study aimed 
to evaluate these aspects in Chinese transgender women.
Methods:  Data were collected retrospectively from transgender women visiting the Peking 
University Third Hospital from 2012 to 2021. From 639 people identified as transgender 
women, 151 of them (80 using CPA and 71 using SPL, 16 to 40-year-old) under stable GAHT 
≥6 months were enrolled. Total testosterone levels and visual analogue scale (VAS)-based 
satisfaction scores were evaluated.
Results:  No difference was observed in age between the CPA and SPL groups (median [IQR], 
22 [20–24] years and 23 [20–26] years, respectively). The duration of GAHT was longer in CPA 
group than in SPL group (18 [10–32] months vs. 12 [8–21] months, p = 0.009). Total testosterone 
levels were significantly lower with CPA treatment (25 mg/d) than with SPL treatment 
(100 mg/d) (median [IQR]: 0.7 [0.7–2.1] nmol/L vs. 13.0 [6.0–17.8] nmol/L, p < 0.001). The 
proportion of total testosterone levels reaching the recommended range was significantly 
higher in CPA group than in SPL group (75.0% vs. 11.3%, p < 0.001). VAS-based satisfaction 
scores for erection decreased and figure feminization were higher in CPA group than in SPL 
group, which remained unchanged after adjusting for age, treatment duration, estradiol dose, 
and comorbid mental disorders (p < 0.05). The prolactin levels were higher in CPA group than 
in SPL group (18.9 [11.8–28.1] ng/ml vs. 11.8 [7.9–18.4] ng/ml, p < 0.001). No severe safety 
events were reported in both groups.
Conclusion:  In Chinese transgender women, CPA was more effective than SPL in lowering 
testosterone levels. Additionally, VAS scores indicated greater satisfaction with erection 
decreased and figure feminization using CPA compared to SPL.

Introduction

In a recent cross-sectional study among Chinese col-
lege students, the prevalence of self-identified trans-
gender individuals was 2.6% (Wang et  al., 2021). Yet 
transgender healthcare remains scarce in China.  

This is a problem given that gender-affirming hor-
mone therapy (GAHT) has been found to be effec-
tive at alleviating gender dysphoria and improving 
mental health for transgender people (Baker et  al., 
2021; Hembree et  al., 2017; T’Sjoen et  al., 2019). 
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GAHT in transgender women usually includes 
antiandrogen therapy and estrogen replacement. 
Cyproterone acetate (CPA) and spironolactone 
(SPL) are two commonly used antiandrogens for 
GAHT (Coleman et  al., 2022; Hembree et  al., 
2017; Tangpricha & den Heijer, 2017). Some 
studies have suggested that CPA has a more pro-
nounced effect on lowering testosterone levels 
than SPL (Burinkul et  al., 2021; Sofer et  al., 
2020). Considering that CPA acts as an antian-
drogen mainly by suppressing the synthesis of 
testosterone, while SPL works primarily by block-
ing the androgen receptor (Angus et  al., 2019; 
Glintborg et  al., 2021), the testosterone level may 
not be the only appropriate index for evaluating 
the efficacy of these two drugs. Moreover, user 
experience should be valued since the final goal 
of transgender medical care is to achieve 
self-acceptance and improve mental health.

Despite the fact that our hospital performed the 
first gender-affirming surgery in mainland China 
in 1983, there remains a shortage of gender clinics 
that offer transgender medical care, especially the 
GAHT. Prior to 2017, there were no domestic 
guidelines or government regulations on GAHT in 
China. Only a few doctors in China were willing 
to provide hormone prescriptions for transgender 
people, and they usually followed the hormone 
replacement regimens as recommended in clinical 
guidelines for other sex hormone deficiency disor-
ders. Our previous research showed that in 2017, 
only 8.3% of hormone users obtained their pre-
scriptions from domestic public hospitals, resulting 
in a widespread practice of self-medication (Liu 
et  al., 2020). In addition, testosterone metabolism, 
body hair growth, and sebaceous gland production 
differ among ethnic groups (Gooren, 2014; Santner 
et al., 1998; van Houten & Gooren, 2000). However, 
most published guidelines or consensuses have 
been developed with white transgender popula-
tions (Gooren, 2014; Hembree et  al., 2017; T’Sjoen 
et  al., 2019), leading to a lack of understanding of 
GAHT efficacy and safety among East Asian trans-
gender women. In 2017, following the update of 
the Management Regulation of Sex Reassignment 
Surgery by the National Health Commission of 
China, the first multidisciplinary gender clinic in 
China was established in our hospital. In order to 
evaluate the efficacy of antiandrogens in a 

user-centered way and to fill the knowledge gap 
regarding GAHT in transgender East Asian popu-
lations, we conducted a retrospective study on the 
biochemical efficacy, self-reported satisfaction, and 
safety of GAHT in Chinese transgender women 
visiting our gender clinic.

Methods

Participant selection

In this retrospective observational study, we 
screened individuals who identified as transgen-
der women and visited the gender clinic at 
Peking University Third Hospital for 
gender-affirming medical care from January 1, 
2012, to November 30, 2021. The inclusion cri-
teria were as follows: 1) transgender women 
who had been evaluated and referred by mental 
health professionals; 2) those aged 16 to 40 years; 
3) those under stable GAHT, including CPA or 
SPL, for ≥6 months; and 4) those who had not 
undergone orchiectomy. Cases were excluded if 
they 1) had sex development disorders; 2) con-
currently used progesterone or other medica-
tions that might influence sex hormone levels; 
and 3) used parenteral estradiol. To reduce bias, 
we excluded those who took parenteral estrogen 
since most transgender women in our clinic 
received estrogen orally before 2021. This study 
was approved by the Ethics Committee of Peking 
University Third Hospital (M2021186). Informed 
consent was obtained from study participants. 
Given that it was a retrospective study, informed 
consent was approved for exemption if the par-
ticipant could not be contacted. This study fol-
lowed the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) 
guidelines.

Participant management

For drug-naïve transgender individuals, we 
adhered to the hormone management guidelines 
set forth by the World Professional Association 
for Transgender Health (WPATH) and the 
Endocrine Society (Coleman et  al., 2022; Hembree 
et  al., 2017). Due to the scarcity of CPA and the 
wide availability of SPL in China, we generally 
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prioritized prescribing SPL over CPA, unless the 
transgender individual expressed a strong prefer-
ence for CPA. Currently, the gonadotropin-releasing 
hormone analogue is costly and not covered by 
medical insurance, so it is rarely used as an 
antiandrogen for the transgender population in 
China. The initial prescription involves 2 mg/day 
of estradiol with either 80 mg/day of SPL or 
25 mg/day of CPA orally. For transgender individ-
uals who had self-initiated treatment before visit-
ing us, we recorded their medication regimen and 
corresponding blood test results for data analysis. 
All the transgender visitors were recommended to 
monitor their hormone levels every three months 
and receive dose titration if necessary.

Data abstraction

Using a standardized data collection form, demo-
graphic data, mental health history, GAHT expe-
rience, and laboratory findings of the latest visit 
before November 30, 2021, were extracted from 
electronic medical records. Data collection took 
place from December 1, 2021, to January 30, 
2022, and was independently verified by two 
investigators. All blood tests were conducted at 
the Peking University Third Hospital. Sex hor-
mone assays were performed using the Siemens 
IMMULITE 2000 immunoassay system (Siemens 
Healthcare Diagnostics, Shanghai, China). The 
lower limit of detection and inter-assay coefficient 
of variation were as follows: 0.69 nmol/L (19.9 ng/
dL) and 9.6% for total testosterone, 55.1 pmol/L 
(15.0 pg/mL) and 4.5% for estradiol, 0.5 ng/mL 
and 5.7% for prolactin, 0.1 mIU/mL and 4.9% for 
follicle-stimulating hormone (FSH), and 0.1 mIU/
mL and 5.4% for luteinizing hormone (LH), 
respectively. The visual analogue scale (VAS) sys-
tem has been widely used to evaluate people’s 
experiences and has been applied in recent studies 
of transgender health (Casado et  al., 2017; Leyns 
et  al., 2021; Meister et  al., 2017). Since July 2019, 
the gender clinic at our institution has imple-
mented the distribution of VAS-based GAHT sat-
isfaction scores to transgender women as a means 
to incorporate self-reported outcomes of satisfac-
tion with GAHT into transgender people’s care. 
For example, transgender women were 

encouraged to mark the point along the line that 
best represented their level of satisfaction regard-
ing testicular atrophy, decrease in erections, reduc-
tion of facial/body hair, etc., under their current 
GAHT regimen (Supplementary Table 1). The sat-
isfaction scores corresponding to the most recent 
follow-up were recorded.

Main outcomes

The primary outcomes of this study were the 
serum total testosterone level, the achievement of 
testosterone suppression to the normal range of 
cisgender women under antiandrogen treatment, 
and the self-rated satisfaction score of GAHT 
based on VAS. Additionally, safety events, includ-
ing liver injury, hyperkalemia, thromboembolism, 
newly diagnosed tumors, hyperprolactinemia, and 
dyslipidemia, were recorded and analyzed. In our 
hospital, the upper limit of normal for alanine 
aminotransferase (ALT) in Chinese women was 
40 U/L. Liver injury was defined as a new onset 
of elevated ALT ≥3 times the upper limit of nor-
mal (Aithal et  al., 2011). Hyperprolactinemia was 
defined as a prolactin level >25 ng/mL.

Statistical analysis

Quantitative variables are shown as the median 
(interquartile range [IQR]). Categorical variables 
are shown as numbers (percentages). Laboratory 
results of total testosterone below the assay sensi-
tivity were recorded as the lower limit of detection 
(0.69 nmol/L [19.9 ng/dL]) for calculation purposes. 
They were assigned as half of the lower limit val-
ues (0.35 nmol/L [10.1 ng/dL]) in the sensitivity 
analysis. Differences in demographic, clinical, and 
laboratory data between the two groups were ana-
lyzed by the Mann–Whitney U test, chi-square test, 
or Fisher’s exact test, as appropriate. To investigate 
factors related to whether testosterone levels could 
be suppressed to less than 1.74 nmol/L (50 ng/dL), 
the target recommended by the Endocrine Society 
guidelines (Hembree et  al., 2017), logistic regres-
sion analysis was performed, including age, body 
mass index (BMI), antiandrogen type, antiandrogen 
access, antiandrogen therapy duration, and daily 
estradiol dose as variables. Comparison of 
VAS-based satisfaction scores with GAHT between 
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the CPA and SPL groups was conducted using the 
Mann–Whitney U test. To account for the 
non-normally distributed satisfaction scores, we 
transformed them using the Blom rank-based nor-
malization method. The difference in satisfaction 
scores between groups was then compared using 
analysis of covariance (ANCOVA), with age, dura-
tion of antiandrogen therapy, and daily estradiol 
dose as covariates, and comorbid mental disorders 
as a fixed factor. Statistical analysis was performed 
using SPSS Statistics 24.0 (IBM). Two-sided p val-
ues <0.05 were considered significant. Bonferroni 
correction was employed to control for Type I 
errors arising from multiple comparisons.

Results

Characteristics of the participants in the CPA and 
SPL groups

A total of 639 people who identified as trans-
gender women were screened. Of them, 151 
individuals (80 in the CPA group and 71 in the 
SPL group) receiving continuous GAHT for at 
least six months were included in the final anal-
ysis (Figure 1). The demographic and clinical 
characteristics of the participants are given in 
Table 1. No significant difference was found in 
age or BMI between the two groups. In  
the overall population, forty-five (29.8%) 

transgender women had comorbid mental disor-
ders. Of all participants included, 58.9% (89/151) 
had already self-prescribed GAHTs before visit-
ing us, with a significantly higher proportion in 
the CPA group than in the SPL group (83.8% 
vs. 31.0%, p < 0.001). As many as 56.3% of the 
transgender women in the CPA group reported 
obtaining medications through informal means 
(i.e. informal online e-commerce, private drug 
retailers, or close friends), while 87.3% of trans-
gender women in the SPL group reported 
obtaining prescriptions from hospitals. The 
antiandrogen therapy duration was longer in the 
CPA group than in the SPL group (median 
[IQR] of 18 [10–32] months vs. 12 [8–21] 
months, p < 0.001). The median doses of antian-
drogens were 25 [16–25] mg/d for CPA and 100 
[80–120] mg/d for SPL. The oral estrogen used 
was estradiol valerate at a median dose of 2 
[2–3] mg/d in both the CPA and SPL groups, 
respectively (Table 1).

The serum levels of sex hormones during GAHT

The serum total testosterone level in the CPA 
group was significantly lower than that in the SPL 
group (median [IQR] of 0.7 [0.7–2.1] nmol/L vs. 
13.0 [6.0–17.8] nmol/L, p < 0.001). The proportion 
of transgender women with testosterone levels < 

Figure 1. Participant flow chart. Vas: visual analogue scale. a there is overlap in exclusion criteria for some individuals.
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1.74 nmol/L (50 ng/dL) was significantly higher in 
the CPA group compared to the SPL group (75.0% 
vs. 11.3%, p < 0.001) (Table 1). In the sensitivity 
analysis, total testosterone levels below the assay 
sensitivity were assigned as half of the lower limit 
of detection. The results still demonstrated that 
people in the CPA group had significantly lower 
testosterone levels and a higher possibility of sup-
pressing testosterone levels <1.74 nmol/L (50 ng/
dL) than those in the SPL group (0.4 [0.4–2.1] 
nmol/L vs. 13.0 [6.0–17.8] nmol/L, 75.0% vs. 
11.3%, both p < 0.001). Subsequently, we used age, 
BMI, antiandrogen type, antiandrogen access, 
self-initiation of treatment before consultation, 
antiandrogen therapy duration, and daily estradiol 
dose as variables for multivariable logistic regres-
sion analysis. The results showed that the antian-
drogen type was the only independent factor 
associated with achieving testosterone suppression 
within the target range (odds ratio [OR] 34.60, 
95% confidence interval [CI] 7.58–158.03, 
p < 0.001) (Supplementary Table 2). The levels of 
FSH and LH were lower in the CPA group com-
pared to the SPL group (FSH: 0.6 [0.1–2.4] mIU/
ml vs. 2.0 [1.2–3.2] mIU/ml, LH: 0.3 [0.1–1.7] 
mIU/ml vs. 4.3 [3.2–6.1] mIU/ml, both p < 0.001). 
Although the daily dose of administered estradiol 
was comparable, serum estradiol levels were lower 
in the CPA group than in the SPL group (140.8 
[112.0–212.0] pmol/L vs. 194.5 [159.0–271.0] 
pmol/L, p < 0.001). The serum prolactin level was 

higher in the CPA group than in the SPL group 
(18.9 [11.8–28.1] ng/ml vs. 11.8 [7.9–18.4] ng/ml, 
p < 0.001) (Table 1).

Self-rated satisfaction scores during GAHT

Since July 2019, a total of 96 transgender women 
(53 in the CPA group and 43 in the SPL group) 
have reported their experiences with their current 
GAHT using satisfaction scores based on the 
10-point VAS evaluation system (Supplementary 
Table 1). Internal consistency analysis revealed a 
Cronbach’s alpha coefficient of 0.726 for our VAS 
system. Transgender women in the CPA group 
reported higher satisfaction scores for erection 
decrease and figure feminization than those in 
the SPL group (all p < 0.05) (Table 2). After 
adjusting for age, antiandrogen therapy duration, 
and daily estradiol dose (Model 1) or age, antian-
drogen therapy duration, daily estradiol dose, and 
comorbid mental disorders (Model 2) using 
ANCOVA, the differences in the Blom trans-
formed VAS-based satisfaction scores between the 
two antiandrogen groups remained significant 
(p < 0.05). Moreover, the overall average satisfac-
tion score was significantly higher in the CPA 
group than in the SPL group after these adjust-
ments (p < 0.05) (Table 2). No significant differ-
ences were observed in other items between the 
two groups (Table 2).

Table 1. Characteristics of participants.
Variables na Cyproterone acetate na spironolactone p-valueb

age (years) 80 22 [20–24] 71 23 [20–26] 0.060
Body mass index (kg/m2) 55 20.8 [19.4–23.0] 46 20.5 [19.4–22.9] 0.894
Comorbid mental disorders 80 26 (32.5%) 71 19 (26.8%) 0.442
self-administered before visiting 80 67 (83.8%) 71 22 (31.0%) <0.001
antiandrogen access
  formal prescriptions 80 35 (43.8%) 71 62 (87.3%) <0.001
  Informal sources 45 (56.3%) 9 (12.7%)
duration of gaHt (months) 80 18 [10–32] 71 12 [8–21] 0.009
antiandrogen dose (mg/d) 80 25 [16–25] 71 100 [80–120] na
estradiol valerate dose (mg/d) 80 2 [2–3] 71 2 [2–3] 0.986
testosterone (nmol/l) 80 0.7 [0.7–2.1] 71 13.0 [6.0–17.8] <0.001
testosterone (ng/dl) 80 20.2 [20.2–60.5] 71 374.4[172.8–512.6] <0.001
testosterone < 1.74 nmol/l (50 ng/dl) 80 60 (75.0%) 71 8 (11.3%) <0.001
estradiol (pmol/l) 79 140.8 [112.0–212.0] 71 194.5 [159.0–271.0] <0.001
estradiol (pg/ml) 79 38.4[30.5–57.7] 71 53.0[43.3–73.8] <0.001
Prolactin (ng/ml) 77 18.9 [11.8–28.1] 67 11.8 [7.9–18.4] <0.001
follicle-stimulating hormone (mIu/ml) 69 0.6 [0.1–2.4] 63 2.0 [1.2–3.2] <0.001
luteinizing hormone (mIu/ml) 69 0.3 [0.1–1.7] 63 4.3 [3.2–6.1] <0.001

gaHt: gender-affirming hormone therapy; na : not applicable. data are given as median [interquartile range] or n (%).
atotal number of each group with detailed documented results for each variable.
bP values for difference between participants taking cyproterone acetate and spironolactone as antiandrogens based on Mann-Whitney u test for contin-

uous variables and Chi-squared test for categorical variables.

https://doi.org/10.1080/26895269.2024.2323514
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Safety events during GAHT in the two groups

Liver injury is a safety concern associated with 
GAHT. In this study, one (1.4%) transgender 
woman in the CPA group and one (1.5%) trans-
gender woman in the SPL group developed liver 
injury during treatment. The person in the SPL 
group reporting liver injury had a comorbid non-
alcoholic fatty liver disease. The person in the 
CPA group who reported liver injury had no 
prior history of liver disease, and liver enzyme 
levels returned to the normal range after discon-
tinuation of the medication. None of the individ-
uals had an elevated ALT level of more than 5 
times the upper limit of the normal range, which 
is one of the clinical criteria for drug-induced 
liver injury (Aithal et  al., 2011). There were 22 
(28.6%) and 9 (13.4%) transgender women who 

developed hyperprolactinemia in the CPA and 
SPL groups, respectively, with a significant differ-
ence between the groups (p < 0.05) (Table 3). All 
transgender women with hyperprolactinemia in 
this study were asymptomatic, and most (93.5% 
in the CPA group and 97.0% in the SPL group) 
had prolactin levels within two times the upper 
limit of the normal range for cisgender women. 
No cases of acute kidney injury were reported in 
either group, and there was no significant differ-
ence in serum creatinine levels between the two 
groups (77.0 [72.0–86.0] umol/L vs. 79.5 [71.0–
87.0] umol/L, p = 0.446). Although there were no 
cases of hyperkalemia in either group, the SPL 
group exhibited significantly higher blood potas-
sium levels than the CPA group (4.1 [4.0–4.3] 
mmol/L vs. 4.0 [3.9–4.2] mmol/L, p < 0.05). Newly 

Table 2. Visual analogue scale-based satisfaction scores for gender-affirming hormone therapy in Chinese transgender women.

Cyproterone acetate spironolactone
adjusted 
p-valuea

adjusted 
p-valueb

adjusted 
p-valuec

(N = 53) (N = 43) Model 1 Model 2
testicular atrophy 6.0 [5.0–8.0] 5.0 [3.0–6.0] 0.088 0.064 0.096
erection decrease 9.0 [8.0–10.0] 6.0 [4.0–8.0] <0.001 <0.001 <0.001
Breast development 6.0 [4.0–7.0] 6.0 [4.0–7.0] >0.999 >0.999 >0.999
facial/body hair decreases 5.0 [3.0–8.0] 5.0 [2.0–7.0] >0.999 >0.999 >0.999
skin softening/oiliness decrease 7.0 [6.0–8.0] 6.0 [5.0–8.0] 0.712 0.704 >0.999
figure feminization 6.0 [5.0–8.0] 5.0 [4.0–6.0] 0.024 0.008 0.016
Mood stabilization 7.0 [5.0–9.0] 8.0 [5.0–8.0] >0.999 >0.999 >0.999
overall average score 6.5 [5.6–7.4] 5.9 [4.6–6.6] 0.072 0.024 0.040

data are presented as median [interquartile range].
aAdjusted P values in Mann-Whitney U test for the comparation of satisfaction scores between the two groups, after applying Bonferroni correction by 

multiplying the original p values by 8.
bAdjusted  P values for Model 1 were calculated by analysis of covariance after adjusting for age, duration of antiandrogen therapy and daily estradiol 

dose, based on Blom-transformed satisfaction scores,  and applying Bonferroni correction by multiplying the original p values by 8.
cadjusted P values for Model 2 were calculated by analysis of covariance after adjusting for age, duration of antiandrogen therapy, daily estradiol dose and 

comorbid mental disorders, based on Blom-transformed satisfaction scores, and applying Bonferroni correction by multiplying the original p values by 8.

Table 3. safety events during gender-affirming hormone therapy in Chinese transgender women.
Cyproterone acetate spironolactone

N n (%) N n (%) p-valuea

Hyperprolactinemiab 77 22 (28.6%) 67 9 (13.4%) 0.027
dyslipidemiac 56 10 (17.9%) 48 8 (16.7%) 0.873
liver injuryd 73 1 (1.4%) 65 1 (1.5%) >0.999
Hyperglycemiae 61 1 (1.6%) 50 1 (2.0%) >0.999
Hyperkalemia 59 0 61 0 na
acute kidney injury 67 0 64 0 na
thromboembolism 80 0 71 0 na
newly-diagnosed breast nodulesf 5 0 10 1 (10.0%) >0.999

na: not applicable.
aP values for difference between participants taking cyproterone acetate and spironolactone as antiandrogens based on Chi-squared test or fisher’s exact 

test for categorical variables.
bProlactin levels >25 ng/ml, which is also the upper limit of normal range of cisgender women in our center.
cdyslipidemia was defined when any of the following criteria were met: total cholesterol ≥6.2 mmol/l, triglycerides ≥2.3 mmol/l, low-density lipoprotein 

cholesterol ≥4.1 mmol/l or high-density lipoprotein cholesterol <1.0 mmol/l.
dWith reference to previous literature, liver injury was defined as an elevated alanine aminotransferase ≥3 times the upper limit of normal range of Chinese 

women (aithal et al., 2011).
efasting plasma glucose ≥6.1 mmol/l.
fBreast nodules were detected by ultrasound.
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diagnosed breast nodules, classified as BI-RADS 
2, were detected by ultrasound in one transgen-
der woman in the SPL group. No other newly 
diagnosed tumors or thromboembolism events 
were observed (Table 3).

Discussion

To our knowledge, this is the first report on the 
daily clinical practice of GAHT in transgender 
women from China. The findings of this study 
suggest that CPA was more effective than SPL in 
lowering serum total testosterone levels and 
achieved higher satisfaction with erection decrease 
and figure feminization in Chinese transgender 
women. No severe safety events were reported 
during GAHT.

CPA and SPL are both recommended as 
antiandrogens for transgender women (Coleman 
et  al., 2022; Hembree et  al., 2017), but there is 
limited data comparing these two drugs specifi-
cally in the East Asian population. Moreover, the 
availability and popularity of CPA and SPL are 
different in Europe and the United States, making 
direct comparisons challenging. A retrospective 
cross-sectional study showed that testosterone 
levels were lower in the CPA group (n = 21) than 
in the SPL group (n = 38) (Angus et  al., 2019). In 
a recent pilot randomized controlled trial, after 
12 wk of GAHT, a more pronounced decrease in 
testosterone levels was observed in the 41 partic-
ipants with CPA than in the 52 participants with 
SPL (Burinkul et  al., 2021). Our study, with a 
larger sample size of East Asian transgender 
women and a longer treatment duration, con-
firms the finding that CPA is more effective than 
SPL in reducing serum total testosterone levels. 
The difference in potency in suppressing andro-
gen levels may be attributed to the different 
mechanisms of these two drugs. CPA directly 
inhibits testosterone production by acting on the 
hypothalamic-pituitary-gonadal axis (Angus et  al., 
2019; Glintborg et  al., 2021). Consistently, our 
study showed that the serum levels of FSH and 
LH were greatly suppressed in the CPA group. In 
contrast, SPL primarily acts as an antiandrogen 
by blocking the binding of dihydrotestosterone to 
androgen receptors and partially by reducing tes-
tosterone biosynthesis (Angus et  al., 2019). One 

study from the United States found that a quarter 
of transgender women treated with SPL failed to 
achieve any significant testosterone suppression 
(Liang et  al., 2018). Additionally, in Burinkul 
et  al.’s study, some transgender individuals expe-
rienced an increase in testosterone levels after 
receiving SPL (Burinkul et  al., 2021). Hence, it is 
crucial to emphasize to hormone users that the 
primary goal of GAHT is to improve individual’s 
experiences rather than solely achieving a specific 
level of androgens. Especially for those taking 
SPL, the pharmacological mechanisms of SPL 
should be well elucidated to improve the user’s 
understanding and confidence in this regimen.

As discussed above, the primary goal of trans-
gender medical care is to alleviate gender dys-
phoria and improve self-acceptance and overall 
well-being. Therefore, individual experiences 
should be well considered when evaluating the 
effectiveness of GAHT. However, few studies have 
reported on the personal experiences and feelings 
of transgender women regarding their use of 
antiandrogens. The VAS is a simple and versatile 
tool that can capture people’s self-reported expe-
riences across various domains, such as pain and 
satiety. It is short and easy to apply in clinical 
settings without adding a significant burden to 
respondents or leading to careless responses due 
to boredom or fatigue. VAS has already been uti-
lized in the transgender population for their per-
ceptual assessment and satisfaction with voice 
therapy (Casado et  al., 2017; Leyns et  al., 2021; 
Meister et  al., 2017). Since July 2019, our gender 
clinic has been utilizing VAS-based GAHT satis-
faction scores to incorporate self-reported satis-
faction with GAHT into transgender healthcare. 
The internal consistency analysis has shown the 
reliability of the VAS system among our partici-
pants. According to the VAS score, individuals 
using CPA reported better experiences in terms 
of erection reduction and figure feminization 
than SPL users. A recent randomized clinical trial 
reported no difference in participant-reported 
erection frequency between SPL and CPA treat-
ments (Burinkul et  al., 2021). Nevertheless, this 
trial was a short-term study of GAHT with a 
follow-up period of only 12 wk. Considering that 
most of the biological effects of GAHT typically 
manifest gradually after 3–6 months of treatment, 
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a longer duration of treatment may be necessary 
to fully assess the efficacy of different hormone 
therapy strategies. Another point to be aware of 
is serum androgen levels, as some transgender 
women are very concerned about their testoster-
one levels. Here, our data showed that people 
using CPA achieved significantly lower testoster-
one levels than those using SPL. Hence, the dra-
matically visible decline of androgen levels by 
CPA treatment may have a positive psychological 
impact on transgender women, contributing to 
their overall satisfaction with GAHT.

In this study, we observed that the median 
serum estradiol levels in both groups were below 
the guidelines recommended range of 367–
734 pmol/L (100–200 pg/mL) (Coleman et  al., 
2022; Hembree et  al., 2017) at a median estradiol 
dose of 2 mg/d. Interestingly, although the GAHT 
experience scores were higher in the CPA group 
than in the SPL group, the serum estradiol levels 
of CPA users were actually significantly lower 
than those of SPL users in this Chinese popula-
tion. The Australian position statement recom-
mended maintaining serum estradiol levels at 
250–600 pmol/L (68–163 pg/mL) during GAHT in 
transgender women based on data from local 
cross-sectional studies (Cheung et  al., 2019). This 
suggests that further research is needed to clarify 
whether the currently recommended range is 
appropriate for all transgender women, consider-
ing the potential variations in ethnicity and other 
factors. In our study, we found that serum estra-
diol levels were much higher in the SPL group 
than in the CPA group, despite similar estradiol 
doses. One possible explanation for this discrep-
ancy is that testosterone, which is not sufficiently 
reduced by SPL, can be converted to estradiol by 
aromatase in adipose tissue, liver and other tis-
sues. Therefore, although SPL may not be as 
potent in suppressing androgen levels, it may be 
superior to CPA in maintaining estradiol levels in 
transgender women. However, future prospective 
clinical studies are needed to confirm this.

In addition to efficacy, safety is another essen-
tial concern in GAHT. Previous studies found 
that prolactin levels in transgender women using 
CPA are higher than those using other antiandro-
gens, such as SPL or GnRH analogues (Angus 
et  al., 2019; Burinkul et  al., 2021; Fung et  al., 

2016; Gava et  al., 2020; Kuijpers et  al., 2021). A 
recent systematic review of 17 studies reported 
that prolactin levels increased by over 100% with 
CPA and up to 45% with SPL among transgender 
women on estrogen therapy (Wilson et  al., 2020). 
Similarly, our study showed that more individuals 
in the CPA group had mildly elevated prolactin 
levels compared to those in the SPL group. 
Although CPA is considered to cause a tempo-
rary increase in serum prolactin levels, with lev-
els returning to normal after discontinuation of 
CPA and orchiectomy (Defreyne et  al., 2017; 
Nota et  al., 2017), the long-term effects of hyper-
prolactinemia in the transgender population are 
not well understood. Given that many transgen-
der women may undergo antiandrogen treatment 
for years before gender-affirming genital surgery, 
it is rational to monitor serum prolactin levels 
during long-term GAHT with CPA. Recent stud-
ies comparing the effectiveness and safety of dif-
ferent doses of CPA have indicated that lower 
doses (10–20 mg/d) are equally effective in lower-
ing testosterone levels compared to higher doses, 
with fewer side effects, including hyperprolactin-
emia (Even Zohar et  al., 2021; Kuijpers et  al., 
2021). Our study also showed that the median 
prolactin level was close to the normal range 
when using a median dose of CPA of 25 mg/d. 
These findings indicate that prolactin levels might 
be positively associated with the dose of CPA. It 
is noteworthy that WPATH has already reduced 
the recommended dose of CPA to 10 mg/d in the 
latest version of standard care for transgender 
and gender diverse people (Coleman et  al., 2022). 
Therefore, we suggest a low initial dose of CPA 
for Chinese or other East Asian transgender 
women. Additionally, gradual titration toward the 
lowest effective dose of CPA might be considered 
to ensure optimal antiandrogenic efficacy while 
maintaining a favorable safety profile.

In our study, we observed that 1.4% and 1.5% 
of the transgender women in the CPA and SPL 
groups, respectively, had ALT levels three times 
greater than the upper limits of the normal range. 
Previous studies have reported varying incidences 
of ALT or aspartate aminotransferase elevation 
after GAHT, ranging from 0% to 5.7% (Burinkul 
et  al., 2021; Kuijpers et  al., 2021; Meyer et  al., 
2020; Wierckx et  al., 2014). Recently, a 
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multicenter prospective study involving 889 trans-
gender women reported a very low incidence of 
liver injury (≤0.1%) within 12 months of GAHT 
(Stangl et  al., 2021). Another large longitudinal 
study also indicated that feminizing hormone 
therapy is unlikely to result in significant alter-
ations in liver enzyme levels (Hashemi et  al., 
2021). These findings challenge the necessity for 
routine liver enzyme monitoring in transgender 
women. However, based on our results and the 
fact that many Chinese transgender women 
obtained hormone medications through informal 
channels, it may be prudent to continue liver 
enzyme monitoring during GAHT in China.

In this study, nearly 30% of transgender women 
reported previous mental disorders in their past 
medical history. This aligns with the findings of 
a recent systematic review, which reported a 
higher prevalence of mental health problems 
among Chinese transgender and gender noncon-
forming people compared to the general popula-
tion in China (Huang et  al., 2019; Lin et  al., 
2021). Formal gender-affirming treatment is 
scarce in China. In our previous cross-sectional 
survey conducted in 2017, we found that only 
27.4% of Chinese transgender hormone users 
received hormone medications from formal med-
ical sources. The difficulty in accessing hormone 
therapy was associated with increased rates of 
suicide ideation and self-injury (Liu et  al., 2020). 
Similarly, in this study, many transgender women 
reported obtaining antiandrogens from informal 
channels, especially those using CPA, suggesting 
substantial risks. Therefore, policymakers should 
support and promote the development of trans-
gender medicine in China to provide more access 
to formal medical resources and thus enhance 
the well-being of this population.

To our knowledge, this is the first study to 
report the routine clinical practice of GAHT in 
transgender women from China. Our study pro-
vides valuable data on medications, laboratory 
findings, and hormone users’ feedback. Most of 
the published guidelines and consensuses on 
GAHT have been developed based on studies 
involving predominantly white transgender indi-
viduals, and it is recommended that ethnic differ-
ences warrant tailoring of treatment (Hembree 
et  al., 2017). Our report has filled the gap in 

evidence for studies of GAHT in East Asian 
transgender women. In addition, we introduced 
the use of a VAS-based self-rated satisfaction 
score for GAHT. This simple and quick evalua-
tion system allows hormone users and healthcare 
providers to easily understand the experiences 
and needs of individuals during GAHT. The use 
of this system can be instructive for developing 
drug regimens in an individualized way where 
the experiences of hormone users are valued.

Study limitations

Our study has several limitations. First, this was 
a retrospective study, and many participants had 
already taken self-prescribed GAHT before visit-
ing our clinic. It was impossible to obtain their 
baseline characteristics to conduct a longitudinal 
analysis. Recently, a prospective cohort study of 
GAHT (NCT05318755) was launched at our cen-
ter, which will provide more robust data to eval-
uate the efficacy and safety of GAHT in the East 
Asian transgender population. Second, due to the 
short supply of CPA in China, we usually priori-
tized SPL over CPA when prescribing. This non-
randomized selection of CPA or SPL could be 
influenced by individual preferences and drug 
availability, potentially introducing bias. However, 
the main results remained consistent after adjust-
ing for potential confounding factors in the sen-
sitivity analysis. Third, the availability of CPA 
from reliable pharmaceutical companies is quite 
limited in China, leading many transgender 
women to purchase CPA from informal channels. 
Notably, this choice of obtaining CPA from infor-
mal channels could be considered an active deci-
sion driven by personal preference. This proactive 
approach to selecting CPA as a treatment option 
might have positively influenced their satisfaction 
with the therapy. Besides, we emphasize that 
obtaining hormone medications from informal 
channels carries inherent risks. The effectiveness 
and safety of medications obtained through such 
channels cannot be absolutely guaranteed. 
Therefore, we strongly discourage acquiring hor-
mone therapies from informal sources and call 
for improved access to hormone medications for 
transgender people in China. Fourth, the dose of 
SPL in our study population was relatively low. 
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Whether a higher dose of SPL could provide a 
more potent effect on reducing androgen levels 
in the East Asian population is unknown. Fifth, 
it is crucial to acknowledge that expectations and 
preferences regarding the outcomes of GAHT 
may be highly personalized. While the VAS scores 
employed in this study provide a general assess-
ment, they may not fully capture the diverse 
medical needs and desires of transgender individ-
uals. Sixth, the antiandrogen therapy duration 
was longer in the CPA group than in the SPL 
group, which may introduce bias into the results. 
Finally, it is worth noting that mass spectrometry 
is not available for routine clinical practice in our 
hospital. Steroid hormone measurements were 
performed using electrochemiluminescence 
immunoassay instead of the gold standard of 
mass spectrometry. Nevertheless, a previous study 
demonstrated a strong linear correlation in total 
testosterone values between the results obtained 
from our immunoassay platform and the liquid 
chromatography-tandem mass spectrometry plat-
form, with a correlation coefficient of 0.988 (Xu 
et  al., 2020).

Conclusion

In conclusion, this retrospective study of GAHT 
showed that CPA had a more pronounced effect 
on lowering serum total testosterone levels than 
SPL and could achieve better satisfaction in 
terms of erection decrease and figure feminiza-
tion in Chinese transgender women. No severe 
safety events were reported during GAHT. 
Well-designed clinical studies are still needed to 
further evaluate the efficacy and safety of differ-
ent GAHT regimens in the Chinese transgender 
population.
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