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Highlights

What are the main findings?

e  The leuprorelin 3-month depot demonstrates therapeutic equivalence to the triptorelin 1-month
depot in children with central precocious puberty (CPP), with no significant differences in sex
hormone suppression (LH, FSH, E2), growth rate, or bone age advancement after 2 years of
treatment.

e  This retrospective study of 60 Chinese children provides the first comparative clinical evidence
supporting the efficacy of the 11.25 mg leuprorelin 3-month formulation in a Chinese population
since its introduction in 2019.

What are the implications of the main findings?

e The 3-month depot regimen reduces injection frequency from 12 to 4 injections per year,
potentially improving treatment adherence and quality of life for children with CPP and their
families.

e  With comparable efficacy and fewer clinic visits, the leuprorelin 3-month depot offers a cost-
effective treatment alternative that may reduce healthcare burdens and should be considered for
broader clinical adoption in China and similar healthcare settings.

Abstract

Objectives: Despite the widespread use of the leuprorelin 3-month depot in central precocious
puberty (CPP), its clinical efficacy and patient follow-up remain unexplored. This study aimed to
compare the clinical indicators of the leuprorelin 3-month depot and triptorelin 1-month depot
following treatment in a CPP cohort to understand the therapeutic effect of the former.Methods: A
retrospective analysis was performed on 60 children diagnosed with progressive idiopathic CPP or
precocious puberty who received at least 24 months of treatment at the hospital. The treatment
involved leuprorelin 3-month depot for 18 participants, triptorelin 1-month depot for 16 participants,
and a combination of both drugs for 26 participants. Anthropometric, biochemical, and bone age (BA)
data were examined before treatment and every 12 months during treatment.Results: Before
treatment, no statistical differences were noted in the baseline levels of sex hormones (oestradiol (E2),
luteinising hormone (LH), and follicle-stimulating hormone (FSH)) among the triptorelin 1-month
depot, leuprorelin 3-month depot, and combination therapy groups (P>0.05). However, the serum
testosterone levels among participants were statistically significant (P < 0.05). After 1 and 2 years of
treatment, no statistically significant differences were noted in the baseline levels of sex hormones
(E2, LH, and FSH) among the three groups (P>0.05). At baseline, no statistical differences were found
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in BA, height, or weight among the groups (P>0.05). After 1 and 2 years of treatment, no statistically
significant differences were observed in the growth rate, maturity, or BA growth rate of the
participants in all three groups (P>0.05). Conclusions: The therapeutic effects of the triptorelin 1-
month and leuprorelin 3-month depots were equivalent. Furthermore, treatment with leuprorelin 3-
month depot is cost-effective compared with the other options. It reduces the number of injections
administered to paediatric patients, the time spent on medical visits, and improves compliance,
leading to greater acceptance among patients.

Keywords: central precocious puberty; therapeutic effect; comparative research; leuprorelin 3-month
depot; triptorelin 1-month depot

1. Introduction

Central precocious puberty (CPP) is characterised by significant early puberty in children.
Typically, girls experience CPP before 8 years and boys before 9 years [1,2]. If left untreated, children
with CPP may experience accelerated growth and early bone maturation, which may result in shorter
adult stature. Children with CPP often encounter psychological and social difficulties owing to their
early physical maturation [3]. Furthermore, a link exists between CPP and increased risks of certain
health complications later in life, such as metabolic syndromes and reproductive health concerns [4—
6]

Analogues of gonadotropin-releasing hormone (GnRH) are the primary treatment for CPP.
These medications inhibit sex hormone production, thereby delaying further development [7,8].
Treatment with GnRH agonists (GnRHa) leads to pubertal sign regression or stabilisation, growth
velocity reduction, and a decrease in bone maturation rate. The outcomes of cohorts composed of
patients with CPP treated with 1-month GnRHa formulations have been widely reported. Recent
reports have described CPP treatment with long-acting GnRHa [7,9-11]. The advantages of these
compounds over a 1-month GnRHa treatment have been recognised, such as a reduced number of
injections, which improves compliance and convenience. Ramos et al. analysed the treatment
outcomes in 24 girls before and after leuprorelin therapy. Their research results indicated that long-
term anthropometric, metabolic, and reproductive follow-ups of patients with CPP treated with long-
acting GnRHas have revealed safe, effective, and good results. However, few follow-up studies exist
on the efficacy of leuprorelin 3-month depot in China. Therefore, we conducted a 24-month follow-
up study in 60 children with CPP, assessing the clinical efficacy of the leuprorelin 3-month depot
based on serum hormone levels and clinical manifestations in patients using leuprorelin 3-month
depot alone, triptorelin 1-month depot alone, and a combination of the two drugs.

2. Materials and Methods

2.1. Patients and Treatment

We recruited 60 children (52 females, 8 males) diagnosed with CPP and treated at Longhua
Branch of Shenzhen People’s Hospital Hospital between January 1, 2019 and December 31, 2022. Of
these children, 16 (triptorelin 1-month depot group) were administered a 3.75 mg intramuscular
injection of triptorelin 1-month depot every 28 d, 18 (leuprorelin 3-month depot group) received an
11.25 mg subcutaneous injection of leuprorelin 3-month depot every 84 d, and 26 (mixed group)
received both the leuprorelin 3-month depot and the triptorelin 1-month depot. This study was
approved by the Ethics Committee of Longhua Branch of Shenzhen People’s Hospital Hospital (LL-
KY-2023096-02) and adhered to the Ethical Principles outlined in the Declaration of Helsinki.
Participant inclusion criteria:(I) informed consent signed by the legal guardian of the child; (II)
fulfilment of the diagnostic criteria of the ‘Guidelines for the Diagnosis and Treatment of Central
(True) Precocious Puberty’; (III) bone age (BA) exceeds the actual age by > 1 year; (IV) no previous
treatment history. The exclusion criteria were as follows:(I) diseases associated with reproductive
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development, including hypothyroidism, malnutrition, and genitourinary developmental
abnormalities; (II) manifestation of secondary precocious puberty during childhood accompanied by
multiple organ pathologies; and (III) poor adherence to treatment and inability to follow the doctor’s
instructions. Injection precautions: (I) injection site: injections can be subcutaneously or
intramuscularly administered either in the upper arm or buttock; (II) site rotation: each injection
should be administered at a different site, and repeated injections should not be administered at the
same location consecutively; (III) caution during injections: Healthcare providers should be careful
during injections to avoid puncturing blood vessels and remind children to avoid touching or
pressing on the injection site.

2.2. Evaluation and Laboratory Testing

All participants underwent a follow-up of up to 2 years. Baseline measurements were obtained
at the start of the study, followed by measurements at 1 year and 2 years following treatment
initiation. The covariates examined during this time included: (a) serum sex hormone oestradiol (E2),
testosterone (TS ), luteinising hormone (LH), and follicle-stimulating hormone (FSH), which were
measured using an immunoassay (UniCel DxI 800 Access, Beckman Coulter, Inc. Ireland). (b)
Adrenocorticotropic hormone (ACTH) and 25-hydroxyvitamin D (25-OHD) levels were measured
using a chemical luminescence method (iFlash 3000; Shenzhen YHLO Biotech Co., Ltd., China). (c)
IGF-1 levels were measured using the chemical luminescence method (Maglumi 800, Snibe Co., Ltd.,
China). (d) BA was examined using the Greulich and Pyle method, and maturity (BA/actual age) and
BA growth rate were calculated. (e) Body mass index (BMI) [weight (kg)/square of height (m]) was
calculated using documented anthropometric measurements. Among children and adolescents (<18
years), BMI percentiles were used to define overweight (285th) and obesity (295th). The 7th edition
of “Practical Pediatrics” was referred to determine the formula. These measurements were recorded
to examine the effects of the treatment and track patient progress. (f) All patients underwent pituitary
magnetic resonance imaging assessments without any abnormalities, and all girls underwent pelvic
ultrasound examinations, which revealed characteristics consistent with adolescent development and
no pathological abnormalities.

2.3. Statistical Analysis

Statistical analyses were performed using R (http://www.R-project.org/) and related R packages.
Categorical variables included percentages, and comparisons were made using the chi-square test.
Numerical data included medians with interquartile ranges, and comparisons between the means of
numerical variables were calculated using the Wilcoxon rank sum test. Statistical significance was set
at P <0.05.

3. Results
3.1. Subsection

3.1.1. Comparative Analysis of the General Characteristics of the Three Groups

Most children were girls (52.87%), with an average age of 9 + 1 years (Table 1). Before treatment,
age, sex, birth weight, birth height, height, weight, BMI, serum levels of LH, FSH, E2, 25-OHD,
calcium (Ca), thyroid-stimulating hormone (TSH), prolactin (PRL), ACTH, and BA were not
significantly different among the three groups (P > 0.5); however, TS levels showed significant
differences among the three groups (P = 0.04) (triptorelin 1-month depot: 0.58 (0.30, 1.12); leuprorelin
3-month depot: 1.32 (0.73, 2.28); mixed: 0.80 (0.40, 1.15)). Between the triptorelin 1-month depot and
the leuprorelin 3-month depot groups, except for TS (triptorelin 1-month depot: 0.58 (0.30, 1.12);
leuprorelin 3-month depot: 1.32 (0.73, 2.28); p = 0.049), most indicators were statistically insignificant
(P>0.05) (Supplementary Table 1).
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Table 1. Comparative analysis of the general situation of three groups.
Characterist N Overall, :;lptorelmgro Leuprolide Mixed group, s;lu
i =601 ’ =181 =261
ic N =60 N = 161 group, N=18" N=26 o2
10. .00,10.7
Age 60  9.00(8.00,10.00)  8.50(8.00,10.00) )O 00(8.00,10.75 9.00(8.00,9.75)  0.39
Sex 60 0.34
Female 52 (87%) 14 (88%) 14 (78%) 24 (92%)
Male 8 (13%) 2 (13%) 4 (22%) 2 (7.7%)
Birth height 60 50.00(49.00,50.0 50.00(49.75,50.0 50.00(49.25,50.0 50.00(49.25,50.0 0.89
0) 0) 0) 0)
Birth weight 60  3.25(2.95,3.46)  3.20(2.94,3.33)  3.15(2.85,3.43)  3.35(3.00,3.50)  0.37
Height 60  137(7) 136(6) 140(8) 136(6) 0.09
Weight 60  33(7) 32(6) 34(7) 33(8) 0.69
BMI 60 17.27(15.09,18.6  16.63(15.01,19.1 17.57(15.35,17.9 17.11(15.13,18.7 0.92
9) 9) 8) 3)
BA 60  10.57(1.32) 10.30(1.61) 11.04(1.35) 10.42(1.04) 0.20
25-OHD 60  23.9(6.2) 23.1(5.3) 23.0(5.7) 25.0(6.9) 0.46
Ca 60  2.53(0.09) 2.51(0.07) 2.54(0.09) 2.53(0.09) 0.36
TSH 59  1.97(1.16,2.45)  2.01(1.58,243)  1.68(0.85,2.95)  1.91(1.26,2.32)  0.88
T4 60  108(98,121) 119(99,125) 108(98,118) 108(99,118) 0.60
ACTH 60  11(8,18) 15(7,19) 11(10,21) 10(8,15) 0.68
LH 60 0.98(0.47,191) 1.17(0.51,2.00)  1.30(0.79,1.99)  0.62(0.31,1.55)  0.07
Fsh 60  4.42(2.83,6.31) 5.17(4.12,5.66) 4.25(2.86,6.53) 4.17(2.71,6.13)  0.58
PRL 60  168(134,235) 166(132,215) 195(136,271) 164(135,236) 0.59
Testosterone 57  0.80(0.41,1.50)  0.58(0.30,1.12)  1.32(0.73,2.28)  0.80(0.40,1.15)  0.04
E2 57  86(52,135) 104(74,132) 87(53,183) 74(39,124) 0.26

1 Mean(SD); n (%); Median(25%,75%). 2 Kruskal-Wallis rank sum test; Fisher’s exact test
Note:BA,bone age;BMI,body mass index; 25-OHD,25-HydroxyvitaminD; Ca,calcium; TSH,thyroid-

stimulating  hormone;T4, Thyroxine;

ACTH, Adrenocorticotropic

hormone;FSH, follicle-stimulating hormone;PRL,Prolactin;E2,estradiol;.

3.1.2. Comparative Analysis of the Serum Sex Hormones and Growth Indexes in the Three

Participant Groups After 1 Year

Hormone;

LH,luteinizing

The comparative analysis results of the triptorelin 1-month depot, leuprorelin 3-month depot,

and mixed group after 1-2 years of treatment revealed no significant differences in the sex hormone
levels (E2, LH, FSH, and T S), height, weight, BMI, BA, growth rate, maturity, and BA growth rate (P
> 0.05) (Table 2). During the first year of treatment, the LH levels in the three groups were < 0.83
pmol/L [triptorelin 1-month depot : 0.29 (0.24, 0.36); leuprorelin 3-month depot: 0.38 (0.21, 0.79);
mixed: 0.29 (0.19, 0.66)]. Additionally, no significant difference was noted among the three groups (p

= 0.88). In the second year, an increase in weight led to an increase in LH levels in the three groups.

However, the results of the triptorelin 1-month depot group were much lower than those of the other

two groups (triptorelin 1-month depot: 0.43 (0.28); leuprorelin 3-month depot: 1.44 (1.66); mixed: 0.88
(1.04)). The differences between the three groups were statistically insignificant (p = 0.23). FSH levels
revealed the same results.
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Table 2. Comparative analysis of serum sex hormones and growth indexes in three groups.
o Overall, Triptorelin Leuprolide Mixed group,
Characteristic N N = 60 group, group, N = 261 p-value?
- N = 16! N =18! -

LH-oneyear 50  029(0.21,0.60)  029(0.24,036)  038(021,079)  0.29(0.19,0.66)  0.88
LH-twoyear 33  0.98(1.23) 0.43(0.28) 1.44(1.66) 0.88(1.04) 0.23
Fsh-oneyear 50  157(1.10224)  128(0.82,179)  153(1132.07)  1.88(1.28,2.82)  0.18
Fsh-twoyear 33  2.71(2.08) 1.87(1.31) 2.47(1.75) 3.18(2.46) 0.40
T -

estosterone- o (76(042,1.15)  0.65(0.37,1.18)  0.85(0.551.13)  0.73(0.251.10)  0.61
one year
Testosterone-

CSTOSIETONE™  hg  0.91(0.58) 1.20(0.64) 0.82(0.48) 0.87(0.63) 0.57
two year
E2-oneyear 44  28(11,43) 24(9,54) 23(13,32) 34(14,48) 0.59
E2-twoyear 29 49(54) 57(75) 69(72) 31(16) 0.81
Height -
y:al;g booome e 144.9(65) 144.3(6.0) 147.5(7.6) 143.5(5.7) 0.083
Height-

eight- tWo i 150(6) 149(8) 153(7) 149(5) 0.28
year
Weightone o) 557 37(7) 39(7) 37(8) 0.73
year

e
Weight- two ), 49) 43(7) 41(6) 40(7) 0.48
year
BMI-oneyear 60  17.82(2.65) 17.91(2.87) 17.61(2.09) 17.92(2.94) 0.89
BMI- twoyear 44  18.11(2.35) 19.31(1.90) 17.48(1.64) 18.04(2.82) 0.12
BA-oneyear 60  11.55(1.01) 11.36(1.25) 11.92(1.04) 11.40(0.77) 0.17
BA-twoyear 45  12.10(0.89) 11.81(0.96) 12.39(0.92) 11.99(0.81) 0.17
th te-
Crowth rate- o) 7 0(6289.13)  7.15(6489.25)  7.40(655830)  6.65(6.00,9.18)  0.63
one year
Growth rate- ) 13935 13.8(2.8) 13.5(4.3) 14.2(3.2) 0.62
two year
3o,

Iy\iztru“ty Of® 60 1.18(1.08126)  1.13(1.08129)  1.17(1.10,121)  1.20(1.06126)  0.96
Maturity?3- t
yezru“ YTIWO 60 0.92(055) 0.70(0.65) 1.09(0.42) 0.95(0.54) 0.59
GBA“oneyear 60  9(414) 9(5,15) 7(4,12) 9(4,15) 0.65

BA4_
Sear WO 45 16(10) 14(7) 14(11) 17(10) 0.46

1 Mean(SD); Median(25%,75%) 2 Kruskal-Wallis rank sum test 3 Maturity means the ratio of bone age
to living age 4 GBA means growth rate of bone age Note:BAbone age;BMIbody mass index;

hormone;LH,luteinizing hormone;FSH, follicle-stimulating hormone;E2,estradiol.

Table 3. Comparative analysis of serum sex hormones and growth indexes in three groups.

Characteris N Overall, Triptorelin group, Leuprolide group, Mixed,group, p-
tic N = 60! N =16! N =18! N = 26! value?
LH- -0.52(-1.25,-
o€ 33 ( 1.39(-2.59,-032)  -0.70(-1.18,-0.34)  -0.19(-0.74,-0.04)  0.27

year 0.11)
LH- two
year 33 -0.38(-0.90,0.60) -142(-2.42,-042)  -0.20(-0.75,0.24)  -0.24(-0.650.71)  0.28
Fsh- -2.17(-4.35,-

S One 33 ( 230(-3.03,2.00)  -3.04(-4.48,-0.48)  -153(-4.34,-0.82) 091
year 0.83)
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Fsh-  tw
yzar © 33 167(3.87,024) -234(-313,-176)  -159(-3.84,032)  -157(-3.95078) 0.1
Testost
CSTOSIETON ng 0.07(:0.42,028) 0.01(-:0.02,027)  -0.28(-047,-0.18)  0.09(-0.27,044)  0.20
e-one year
Testosteron = o) 030.31,041)  0.38(0.26,0.38) 0.24(-0.80,0.01)  0.30(-0.21,0.48) 0.20
e- two year
}E,;r O 25 32(:85,-12) -97(-118,-86) 24(77,-12) 29(71,-17) 0.23
E2-  t
year WO 25 53(-91,26) -115(-131,-84) -14(-75,37) -46(-59,-3) 0.085
Growth-

60  7.20(6.289.13)  7.15(6.48,9.25) 7.40(6.55,8.30) 6.65(6.00,9.18) 0.63
one year
Growth-
row 44 13.6(119,153)  14.2(13.3,15.6) 13.3(10.4,14.8) 13.5(12.6,15.0) 0.62
two year
Mature- 60  1.18(1.08,1.26)  1.13(1.08,1.29) 1.17(1.10,1.21) 1.20(1.06,1.26) 0.96
one year
Mature- 60  1.18(0.741.24)  1.02(0.00,1.30) 1.16(1.07,1.27) 1.21(1.10,1.23) 0.59
two year
BMI- one
year 44 043(-047,1.44) 1.32(0.22,1.71) 0.71(-0.16,1.26)  0.02(-0.90,099) 0.8
BMI-
y:;lr WO 44 082(-021,1.65) 149(-014171)  068(-025127)  072(001,132) 081

1 Mean(SD); Median(25%,75%) 2 Kruskal-Wallis rank sum test Note:BA,bone age;BMIbody mass
index; 25-OHD,25-HydroxyvitaminD; Ca,calcium; TSH,thyroid-stimulating hormone;T4,Thyroxine;

ACTH,Adrenocorticotropic

Hormone;

hormone;PRL,Prolactin;E2,estradiol.

3.1.3. Comparative Analysis of the Serum Sex Hormones and Growth Indexes in the Three

Participant Groups After 2 Years

LH luteinizing

hormone;FSH, follicle-stimulating

We calculated the differences between the serum sex hormones and growth indicators after 1 or
2 years of treatment and their respective baseline values to compare whether different drug usage
caused a variance. The analysis of these discrepancies revealed no statistically significant differences
(Table 3), suggesting equivalence in the usage methods.

3.1.4. Comparative Analysis of the Serum Sex Hormones

After administration of the medication, a significant reduction in the FSH, LH, and TS levels in
all groups was evident (Figure 1), demonstrating the pronounced efficacy of the treatment. Figure 2
shows a significant increase in the growth and BA growth rates across all groups. Furthermore, no
significant changes were noted in the maturity or BMI, confirming treatment efficacy.
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Figure 1. Comparative serum hormone levels in all group.
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Figure 2. Comparative growth indexes in all group.

4. Discussion

Precocious puberty is the early activation of the hypothalamic-pituitary-gonadal axis in children
[12]. Female children typically demonstrate breast development, long pubic hair, and armpit hair,
whereas male children often exhibit enlarged testicles and penises and long pubic hair. It often results
in rapid increases in height and weight, as well as premature bone closure. Recently, the incidence of
this disease has been increasing, posing a serious threat to the physical and mental health of children.
This alarming trend has garnered the attention of medical professionals both domestically and
internationally [10]. Factors contributing to its occurrence include the environment of intrauterine
development during embryogenesis, exposure to endocrine disruptors in the external environment,
and nutritional excess owing to recent improvements in living standards [13-15]. Leuprorelin is a
type of GnRHa and is recognised as the most effective treatment for CPP, with good therapeutic
effects in treating patients with precocious puberty [16]. Presently, 1-, 3-, 6-, and 12-month
formulations are internationally available [7,11,17]. In China, a 1-month depot (3.75 mg) of
leuprorelin acetate and triptorelin acetate is most commonly used. The 3-month depot (11.25 mg) of
leuprorelin is more commonly used abroad and was introduced in China in 2019 [18]; however, large-
scale clinical data are still unavailable.

This study involved 60 patients who were treated with a leuprorelin 3-month depot, triptorelin
1-month depot, and a combination of the two drugs for two consecutive years. We aimed to observe
and compare the therapeutic effects of the two formulations and provide clinical evidence for the use
of the 3-month long-acting formulation of leuprorelin acetate in China. Before treatment, the three
groups of children were comparable in terms of age, sex, birth weight, birth height, height, weight,
BM], and blood indicators, including 25-OHD, Ca, TSH, PRL, ACTH, LH, FSH, and E2, as well as BA.
Only serum TS levels in the mixed treatment group were lower than those in the other groups. After
1 and 2 years of treatment, the sex hormone levels (E2, LH, FSH, and TS) in all three groups were
effectively controlled, and no significant differences were observed in the growth indicators (height,
weight, BMI, BA, growth rate, maturity, and BA growth rate), consistent with the results of a previous
study [19].

Additionally, as treatment progressed, the blood hormone levels (E2, LH, FSH, and TS) generally
revealed a downward trend. The most significant decline occurred in the first year, with a slight
increase in the second year, but they were still lower than before treatment. This result may be
associated with the increase in body weight as children grow older, leading to a decrease in the drug
concentration per unit body weight and a subsequent reduction in the inhibitory effect on the
hypothalamic-pituitary-gonadal axis. Among these hormones, LH and FSH levels considerably
decreased in the first year, whereas E2 levels substantially decreased for two consecutive years.
Although T decreased, the change was not statistically significant. Overall, the long-term use of
different formulations at the current treatment doses demonstrated an inhibitory effect on the sex
hormone levels.

As treatment progressed, we noted an increase in height and a decrease in the rate of BA growth.
The slowed BA growth aligns with the effects of GnRHa treatment in patients with CPP during the
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rapid growth phase. However, the decrease in the drug concentration per unit of body weight owing
to weight gain may also contribute to the weakening effect on BA control. Nevertheless, we noted
that bone maturity (the ratio of BA to chronological age) did not substantially increase, indicating the
effectiveness of controlling BA growth. The accelerated rate of height growth was likely associated
with the gradual combined use of growth hormone therapy in most children during treatment [20].
Additionally, no significant increase in BMI was noted in the patients during the 2 years before and
after treatment, suggesting that neither the triptorelin 1-month depot nor the leuprorelin 3-month
depot caused an increase in BMI or adverse effects such as overweight/obesity. This result differs
from the findings reported by Soliman et al. [21]. A slight increase in BMI is considered normal during
puberty.

Although using LH and FSH levels in the sex hormone stimulation test as comparison indicators
would have been more accurate, we compared LH and FSH at baseline, which still gave certain
reference values, owing to limited medical treatment during the epidemic and the high cost and poor
compliance of some children and parents with the stimulation test. Owing to the pandemic, collecting
data on paediatric pelvic ultrasound has been challenging. Therefore, we did not include this
parameter in the present study. This issue should be addressed in future studies. The study needs to
continue tracking the outcomes after children discontinue medication, such as the menarche timing,
final height, and whether the target height has been achieved. However, the current findings provide
a reference value by comparing the efficacy of the two drugs. In future studies, we will expand the
sample size, particularly for patients receiving leuprorelin, extend the tracking time, and include
more observational indicators.

In summary, the use of leuprorelin 3-month depot alone, a 1-month formulation of triptorelin 1-
month depot alone, or a combination of the two drugs has comparable therapeutic effects [22,23].
They can effectively inhibit the HPGA axis and sex hormone levels in children with CPP, slow
puberty progression, inhibit BA development, and increase predicted adult height [24]. Moreover,
these treatments did not increase BMI, and their effectiveness and safety were consistent with those
reported in domestic and international studies. Leuprorelin 3-month depot is injected quarterly;
therefore, using this dosage form can effectively reduce the number of visits by the patient, lower
treatment costs, and improve treatment compliance. It has economic advantages and is suitable for
promotion and use in China. Overall, the leuprorelin 3-month depot may emerge as a prevailing
treatment modality in the future.
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