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Abstract

Objective: To explore the clinical efficacy of recombinant human growth hormone
(rthGH) combined with triptorelin acetate in the treatment of girls with central pre-
cocious puberty (CPP). Methods: A total of 60 girls with CPP treated in our outpa-
tient department from February 2023 to February 2025 were enrolled and divided
into a control group and an observation group (30 cases in each group). The control
group was treated with triptorelin acetate alone, while the observation group re-
ceived combined therapy of thGH and triptorelin acetate. Uterine volume, ovarian
volume, and growth indicators were compared between the two groups, and adverse
reactions were recorded. Results: After treatment, the reductions in uterine and
ovarian volumes in the observation group were significantly greater than those in
the control group. Additionally, the increases in height, predicted adult height, and
annual growth rate in the observation group were superior to those in the control
group (P<0.05). There was no significant difference in the total incidence of adverse
reactions between the two groups (P>0.05). Conclusion: The combined use of
rhGH and triptorelin acetate more effectively inhibits gonadal development and im-
proves growth rate and predicted adult height in girls with CPP, while maintaining
a good safety profile.
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Central precocious puberty (CPP) is a common endocrine developmental disorder in girls. It will accelerate bone
aging and cause premature epiphyseal closure. Although children grow rapidly in the early stage, their final adult
height is often lower than the genetic target height. Meanwhile, premature development of secondary sexual charac-
teristics may lead to anxiety, inferiority, and other psychological problems, and reduce the quality of life [1]. As a
gonadotropin-releasing hormone agonist, triptorelin acetate is a commonly used drug for CPP. It can inhibit the se-
cretion of pituitary gonadotropins and block the process of sexual development and bone maturation. However, a
single medication may fail to effectively improve the growth rate, resulting in unsatisfactory final height in some
children [2]. Recombinant human growth hormone (thGH) can promote bone growth and make up for the deficiency
of monotherapy [3]. This study analyzed the clinical effect of hGH combined with triptorelin acetate in the treatment
of girls with CPP, and the results are reported as follows.
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1. Materials and Methods
1.1 General Data

A total of 60 girls with CPP treated from February 2023 to February 2025 were selected and divided into two groups
according to treatment regimens, with 30 cases in each group. There was no significant difference in baseline data
between the two groups (P>0.05). This study has been approved by the Institutional Ethics Committee of our hospital
(No: 2023KS084).

Table 1. Comparison of baseline data between the two groups

Course of disease (X = s,

Group Age (x £ s, years) Bone age (x + s, years) months)
Observation group (n=30) 8.37+0.48 10.91+0.46 12.56+1.54
Control group (n=30) 8.45+0.52 10.89+0.43 12.48+1.60
t value 0.619 0.174 0.197
P value 0.538 0.863 0.844

1.2 Inclusion and Exclusion Criteria

Inclusion criteria: Diagnosed with CPP in line with relevant diagnostic criteria [4]; girls aged 4-10 years; first visit;
guardians signed informed consent.

Exclusion criteria: Combined with congenital hypothyroidism, congenital adrenal hyperplasia, and other endocrine
diseases; complicated with Turner syndrome, small for gestational age, and other growth disorders; suffering from
other chronic diseases.

1.3 Treatment Methods

The control group was treated with triptorelin acetate alone, and the observation group was given rhGH combined
with triptorelin acetate. The administration scheme of triptorelin acetate was the same in both groups.

Triptorelin acetate (Manufacturer: Livzon Pharmaceutical Group Co., Ltd.; National Medical Approval No.:
H20230009; Specification: 3.75 mg) was given by intramuscular injection, 3.75 mg per time, once every 28 days,
with a total course of 12 months. thGH (Manufacturer: Changchun GeneScience Pharmaceuticals Co., Ltd.; National
Medical Approval No.: S20050024; Specification: 15 IU/5 mg/3 mL per vial) was subcutaneously injected half an
hour before bedtime at an initial dose of 0.15 IU/kg once a day. The dosage was adjusted appropriately according to
the growth status of children during the 12-month treatment.

1.4 Observation Indicators

Uterine and ovarian volume: Detected by color Doppler ultrasound. The examination was performed in the early
follicular phase of the menstrual cycle or at any time for girls without menstruation. The length, anteroposterior
diameter, and transverse diameter of the uterus and ovaries were measured to calculate their volumes, and the total
volume of bilateral ovaries was recorded.

Growth indicators: Standing height was measured three times in the morning, and the average value was taken.
Annual growth rate = (Post-treatment height — Pre-treatment height) x 12 / Treatment months. Left wrist X-ray film
was taken to determine bone age, and the Bayley-Pinneau method was used to predict adult height based on bone age
and current height.

Adverse reactions: Recorded adverse reactions such as injection site redness, swelling and pain, headache, nausea,
arthralgia and transient hyperglycemia during treatment.

1.5 Statistical Analysis

SPSS 26.0 software was used for data analysis. Measurement data conforming to normal distribution were expressed
as x + s and analyzed by an independent-samples t-test. Enumeration data were expressed as percentages and ana-
lyzed by the Chi-square test. P<0.05 was considered statistically significant.
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2. Results
2.1 Comparison of Uterine and Ovarian Volumes between the Two Groups

After treatment, the uterine and ovarian volumes of both groups were decreased compared with those before treatment
(P<0.05), and the reduction range of the observation group was larger than that of the control group (P<0.05).

Table 2. Comparison of uterine and ovarian volumes between the two groups (x + s, cm?)

Uterine volume Ovarian volume
Group
Pre-treatment Post-treatment Pre-treatment Post-treatment
Obser(vszgg)gm“p 5.790.88 2.23+0.51" 3.73+0.82 1.8620.42"
Control group (n=30) 5.82+0.91 3.15+0.62* 3.69+0.85 2.43+0.51*
t value 0.130 6.277 0.186 4.726
P value 0.897 <0.001 0.854 <0.001

Notes: * Compared with pre-treatment in the same group, P<0.05; # Compared with the control group after treatment, P<0.05.
2.2 Comparison of Growth Indicators between the Two Groups

After treatment, the height and predicted adult height of both groups were increased compared with those before
treatment (P<0.05). The annual growth rate of the observation group increased, while that of the control group de-
creased. All indicators of the observation group were better than the control group (P<0.05).

Table 3. Comparison of growth indicators between the two groups (x + s)

Height (cm) Annual growth rate (cm/year) Predicted adult height (cm)
Group
Pre-treatment Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment
Observation 123.6743.97  132.34+4.56™ 6.51+0.64 7.810.57"* 150.96+3.26 158.75+3.93"
group (n=30)

C"Iztrrlig%r)"“p 122.95¢4.07  128.16+4.32% 6.48+0.59 5.33+0.61% 151.2143.35 153.22+3.55*

t value 0.694 3.645 0.189 16.270 0.293 5917

P value 0.491 0.001 0.851 <0.001 0.777 <0.001

Notes: *Compared with pre-treatment in the same group, P<0.05; *Compared with the control group after treatment, P<0.05.
2.3 Comparison of Adverse Reactions between the Two Groups

In the control group, there were 2 cases of injection site redness and swelling and 1 case of nausea, with a total adverse
reaction rate of 10.00% (3/30). In the observation group, 2 cases of injection site reaction, 1 case of arthralgia, and 2
cases of transient hyperglycemia occurred, with a total adverse reaction rate of 16.67% (5/30). There was no signifi-
cant difference in the total incidence of adverse reactions between the two groups (y?=0.144, P=0.704). All adverse
reactions were mild and did not affect the continuation of treatment.

3. Discussion

Central precocious puberty in girls is caused by premature activation of the hypothalamic-pituitary-gonadal axis, with
an onset before 7.5 years old, and its incidence is on the rise [5]. As a gonadotropin-releasing hormone agonist,
triptorelin acetate can inhibit the secretion of pituitary gonadotropins and delay epiphyseal closure, which is a stand-
ard drug for CPP treatment [6]. Recombinant human growth hormone has the same structure as endogenous human
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growth hormone, which can stimulate the proliferation of epiphyseal chondrocytes and promote linear growth, mak-
ing up for the deficiency of triptorelin acetate monotherapy [7].

This study confirmed that triptorelin acetate alone could shrink uterine and ovarian volumes and delay bone mat-
uration [8]. The combined group achieved better inhibition of gonadal development. Although rhGH does not directly
act on the gonadal axis, it can regulate metabolism and increase insulin-like growth factor-1 levels, indirectly enhance
the inhibitory effect of triptorelin acetate on the gonadal axis, and reduce the sensitivity of local sex hormone receptors
[9, 10]. Triptorelin acetate will reduce the growth rate while delaying bone aging. The combined use of thGH can
reverse this situation: triptorelin acetate prolongs the growth time window, and rhGH accelerates bone growth, so as
to jointly improve the final height of children.

In this study, the adverse reactions of the two groups were all mild with no significant difference, indicating that
the combined medication will not increase the safety risk.

In conclusion, thGH combined with triptorelin acetate can more effectively inhibit premature gonadal development,
improve growth rate and predicted adult height of girls with CPP, with reliable safety.

Ethics Approval

This study was approved by the Institutional Ethics Committee of Taihe Hospital, Hubei University of Medicine
(Approval No.: 2023KS084). Written informed consent was obtained from the guardians of all participants. The study
was conducted in accordance with the Declaration of Helsinki.
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