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Abstract

BACKGROUND

With the improvement of economy and living standards, the attention paid to
short stature in children has been increasingly highlighted. Numerous causes can
lead to short stature in children, among which growth hormone deficiency (GHD)
is a significant factor.

AIM

To investigate the long-term efficacy and safety of different doses of long-acting
polyethylene glycol recombinant human growth hormone (PEG-rhGH) in the
treatment of GHD in children.

METHODS

We selected 44 pediatric patients diagnosed with GHD who were treated at Wuhu
First People's Hospital from 2014 to 2018. Total 23 patients were administered a
high dose of long-acting PEG-rhGH at 0.2 mg/kg subcutaneously each week,
forming the high-dose group. Meanwhile, 21 patients were given a lower dose of
long-acting PEG-rhGH at 0.14 mg/kg subcutaneously each week, establishing the
low-dose Group. The total treatment period was 2 years, during which we
monitored the patients” height, annual growth velocity (GV), height standard
deviation score (HtSDS), chronological age (CA), bone age (BA), and serum levels
of insulin-like growth factor-1 (IGF-1) and insulin-like growth factor-binding
protein-3 (IGFBP-3) before treatment and at 6 mo, 1 year, and 2 years after
treatment initiation. We also monitored thyroid function, fasting plasma glucose,
fasting insulin, and other side effects. Furthermore, we calculated the homeostatic
model assessment for insulin resistance.

RESULTS
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After 1 year of treatment, the GV, HtSDS, IGF-1, BA, and IGFBP-3 in both groups significantly improved compared
to the pre-treatment levels (P < 0.05). Moreover, when comparing GV, HtSDS, IGF-1, BA, and IGFBP-3 between the
two groups, there were no statistically significant differences either before or after the treatment (P > 0.05). During
the treatment intervals of 0-1.0 years and 1.0-2.0 years, both patient groups experienced a slowdown in GV and a
decline in HtSDS improvement (P < 0.05).

CONCLUSION
The use of PEG-rhGH in treating GHD patients was confirmed to be effective, with similar outcomes observed in
both the high-dose group and low-dose groups, and no significant differences in the main side effects.

Key Words: Children; Growth hormone deficiency; Polyethylene glycol recombinant human growth hormone; Different doses;
Bone age

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The lack of growth hormone deficiency (GHD) can lead to short stature in children, and our study explored the
long-term efficacy and safety of different doses of long-acting polyethylene glycol recombinant human growth hormone
(PEG-rhGH) in the treatment of GHD in children. Our study demonstrates that PEG-rhGH can be initiated at a low dosage,
reducing the overall medical costs for patients and providing theoretical support for the clinical use of PEG-rhGH.

Citation: Xia W, Wang T, Pan JY. Effects of different doses of long-acting growth hormone in treating children with growth hormone
deficiency. World J Clin Cases 2023; 11(28): 6715-6724

URL: https://www.wjgnet.com/2307-8960/full/v11/i28/6715.htm

DOI: https://dx.doi.org/10.12998/wjcc.v11.i28.6715

INTRODUCTION

With the improvement of economy and living standards, the attention paid to short stature in children has been
increasingly highlighted. Short stature in children refers to a height that is 2 standard deviations (SD) below the average
for a child's same race, gender, and age in a comparable environment[1], or a height that falls below the 3rd percentile of
the normal population[2]. Numerous causes can lead to short stature in children, among which growth hormone
deficiency (GHD) is a significant factor. GHD is the most common pituitary hormone deficiency[3,4]. Among children,
the main characteristics of morbidity are stunting[5]. Growth hormone (GH) is a peptide that is synthesized and secreted
by the pituitary gland, specifically the frontal lobe[6]. The secretion of GH is regulated by various feedback signals and
neurotransmitters, both directly and indirectly. The main regulator of GH release is the hypothalamus, which plays a
crucial role in controlling its production and distribution.

Since 1985, when the U.S. Food and Drug Administration approved the use of recombinant human growth hormone
(rhGH) for the treatment of GHD in children, nearly 40 years have passed[7]. Over this period, rhGH has been utilized in
the treatment of short stature caused by various reasons, with children suffering from GHDI8].

However, with the widespread use of long-acting polyethylene glycol recombinant human growth hormone (PEG-
rhGH) as a replacement therapy for GH[9], studies have revealed various drug side effects associated with PEG-rhGH in
recent years. These side effects include endocrine disorders such as diabetes, hypothyroidism, and increased bone density
[10,11]. Moreover, previous research has also observed cases of hypothyroidism in patients receiving PEG-rhGH
replacement therapy[12]. It was discovered that kids receiving PEG-rhGH treatment had increased blood glucose levels
and a small rise in type 2 diabetes. The same risk factors for poor glucose tolerance may be more prevalent in youngsters
than in adults.

The primary treatment for GHD at present involves daily subcutaneous injections of thGH. While the compliance rate
with this medication is relatively low, it is closely linked to the effectiveness of the treatment[13]. With the advancement
of pharmaceutical technology in China, the use of long-acting PEG-rhGH, which only requires a weekly injection, is
gradually increasing[14]. However, further comparative research is needed on the application dosage, long-term efficacy,
and side effects of PEG-rhGH. It is therefore important to find a safer, more stable, and relatively reasonable dose of PEG-
rhGH. Our study applies high and low doses of PEG-rhGH to treat 44 cases of children with GHD, comparing the long-
term efficacy and safety of medication use between the two groups.

MATERIALS AND METHODS

Materials
We selected 44 children with GHD who were treated at Wuhu First People's Hospital between 2014 and 2018. Table 1
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Table 1 Subject demographics and baseline characteristics (Efficacy set)

Characteristics mean * SD
Age (yr) 711+£273
Female (n =7, yr) 7.18 £2.56
Male (n =37, yr) 7.06 +2.62
Height (cm) 110.38 + 14.17
Body mass index (kg/m?) 15.91 +1.45

showed the baseline characteristics of the 44 GHD children.

Inclusion criteria: (1) The height of the child was less than 2 SD of the average height for children of the same age and
gender, with a annual growth velocity (GV) of <5 cm/year; (2) Clonidine and arginine stimulation test, with a GH peak <
10 ng/mL; (3) Prepubescent, age > 3 years; bone age (BA) <9 years for girls, < 10 years for boys; (4) No GH treatment in
the last 6 mo; and (5) The subject agreed to participate in this study and signed an informed consent form.

Exclusion criteria: (1) Abnormal liver and kidney function; (2) Positive tests for HBcAg, HBsAg, and anti-HBc of hepatitis
B virus; (3) Severe diseases like hematological, cardiopulmonary, malignant tumors, systemic infections, immunodefi-
ciency; (4) Potential tumor patients; (5) Diabetes; (6) Drug allergy; and (7) Growth and developmental anomalies such as
Turner syndrome.

All 44 children underwent routine urine tests and skull MRI examinations. In the high-dose group (HDG): 20 males, 3
females, with an average age of 7.13 + 2.82years. In the low-dose group (LDG): 17 males, 4 females; with an average age of
7.08 + 2.67 years. There was no statistically significant difference between the two groups in terms of age and gender (P >
0.05).

The study was conducted by the Helsinki Declaration and ethical guidelines for good clinical practice. Since all
participants were under the age of 18, written informed consent was obtained from legally authorized patient represent-
atives. The study was approved by the Ethics Committee of Wuhu First People's Hospital.

Participants were randomly divided into two groups: the HDG was given PEG-rhGH 0.2 mg/kg/w via subcutaneous
injections, while the LDG was given PEG-rhGH 0.14 mg/kg/w via subcutaneous injections. The total course of treatment
was 2.0 years for both groups.

Testing methods

Standardized measurement tools and methods were used to measure height at times specified by the study. BA was
determined using X-ray imaging of the left wrist, and the TW3 method was used for evaluation. Venous blood was
collected before treatment and 3 mo, 6 mo, 1 year, 1.5 years and 2 years after treatment. The Siemens IMMLITE2000
automatic analyzer and corresponding reagents were used to detect serum insulin-like growth factor-1 (IGF-1) and
insulin-like growth factor-binding protein-3 (IGFBP-3) through chemiluminescence. The Siemens ADVIA Centaur XPT
automatic analyzer and corresponding reagents were used to test thyroid function and insulin, while the Siemens
ADVIA2400 automatic analyzer and corresponding reagents were used to test fasting plasma glucose (FPG), blood lipids,
and liver and kidney function.

Homeostatic model assessment

Homeostatic model assessment (HOMA) is a mathematical model established by Matthews et al[15] in 1985, which can
reflect the mutual influence of insulin and glucose in different organs in the body. HOMA insulin resistance (HOMA-IR)
can be calculated from FPG, fasting insulin (FINS), and a correction factor. As a result of a formula HOMA-IR = FPG
(mmol/L) x FINS (uu/mL)/22.5[16]. According to a clinical study of insulin resistance in 3203 children, the HOMA-IR
value corresponding to the 95 percentile in healthy children is 3.0, so this study uses a HOMA-IR value > 3.0 to indicate
insulin resistance[17].

Observation indicators

Both groups of children were monitored for height, GV, height standard deviation score (HtSDS), BA, IGF-1, IGFBP-3,
and other efficacy indicators, as well as thyroid function, fasting blood glucose, HOMA-IR, and other side effect
indicators before and after treatment at specified times. Here, HtSDS = (evaluation time point height - average height of
children of the same age and gender)/standard deviation of height of children of the same age and gender.

Statistical analyses

SPSS 26.0 software was used for statistical analysis. Measurement data are represented as mean + SD. The independent
samples t-test was used for comparing the two groups, with P < 0.05 indicating statistical significance. The incidence of
side effects between the two groups was compared using the Fisher's exact test, with P < 0.05 indicating statistical
significance.
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RESULTS

Changes in GV and HtSDS in GHD patients treated with PEG-rhGH

Our results shown a significant decrease in patient GV and HtSDS after 2 years of PEG-rhGH treatment compared to 1
year treatment (Figure 1A and B), suggesting a decrease in PEG-rhGH efficacy in year 2. As is shown in Table 2, after 1
year of treatment, the GV in both groups increased, with the difference being statistically significant (P < 0.05). In
addition, there was no statistically significant difference in GV between the two groups before and after the treatment (P
< 0.05) (Figure 1C). The HtSDS in both groups also improved (P < 0.05). And there was no statistically significant
difference in HtSDS between the two groups after the treatment (P > 0.05) (Figure 1D).

Changes in IGF-1 and IGF-BP3 in GHD patients treated with PEG-rhGH

To monitor biochemical changes in GHD to determine the effects of PEG-rhGH on physiological function. After 1 year of
PEG-rhGH treatment, we collected patients' peripheral blood and measured changes in levels of IGF-1 and IGFBP-3 in the
blood. Figure 2 shown a significant increase in the expression of IGF-1 (Figrue 2A) and IGFBP-3 (Figure 2B) in serum after
1 year of PEG-rhGH treatment. Moreover, our results shown that after one year of treatment, the levels of IGF-1 and
IGFBP-3 in children from both groups significantly increased (Table 3), with the difference being statistically significant (
P < 0.05). Also, there was no statistically significant difference in IGF-1 and IGFBP-3 Levels between the two groups
before and after treatment (P > 0.05).

The BA and the GV of children in both groups decreased after 1 year of treatment

Previous studies have shown that PEG-rhGH treatment increases BA in patients [18,19]. Here, our results shown that
after 1 year of PEG-rhGH treatment, BA is significantly higher than chronological age (CA) (Figure 2C). As is shown in
Table 4, after 2 years of treatment, the growth of BA in children from both groups accelerated more than the growth of
CA, with the difference being statistically significant (P < 0.05). However, there was no statistically significant difference
in the growth of BA between the two groups after treatment (P > 0.05). Comparing the GV between 0-1 years and 1-2
years of treatment, children in both groups shown a slowdown in GV and a decrease in the improvement of HtSDS
(Table 5), with the difference being statistically significant (P < 0.05).

Results of other side effects indicators

As is shown in Table 6, During the 2-year treatment period for both groups of children, efficacy indicators such as thyroid
function, FPG, and HOMA-IR were closely monitored for side effects. No statistically significant difference was found
between the groups (P > 0.05). There are 2 cases of FMPG damage, 2 cases of hypothyroidism and 4 cases of HOMA-IR in
HDG and LDG groups, which suggest that both doses of PEG-rhGH have side effects.

DISCUSSION

The rhGH is currently the most widely used drug for the treatment of GHD in clinical practice, with fewer side effects.
However, the medication adherence of rhGH cannot be ignored. According to previous study, for every week of thGH
administration, height increases decrease by 0.11SD for each missed injection[20]. Therefore, various long-acting rhGHs
have emerged as a result, and the common methods for extending the half-life of peptide drugs at home and abroad
mainly include chemical modification techniques (PEG chemical modification), microsphere encapsulation sustained-
release techniques, and fusion protein techniques. PEG-rhGH extends the serum half-life of thGH by attaching a 40 KDa
hydrophilic PEG residue to thGH and reducing its immunogenicity. Because it is injected once a week, so that it can
significantly improve the medication adherence of patients[21], but the dosage of PEG-rhGH is still being explored.

Comparison of therapeutic effects of different doses of PEG-rhGH

In the clinical treatment of GHD, we have noticed that the height growth in most children displays seasonal variations.
Therefore, to eliminate the influence of seasonal factors, we assessed the therapeutic effects on an annual basis. This study
evaluated the annual growth rate, HtSDS, IGF-1, IGFBP-3, and other indicators in children treated with high and low
doses of PEG-rhGH for 1 year. The results shown a significant increase in all therapeutic indicators in both groups
compared to before treatment (P < 0.05), confirming the effectiveness of PEG-rhGH treatment for children with GHD,
which is consistent with reports[14,22]. However, there were no statistically significant differences between the high and
low dose groups in terms of GV, HtSDS, IGF-1, and IGFBP-3 after 1 year of treatment (P > 0.05). Furthermore, our study
found no significant difference in the treatment effect of GHD between the high and low doses of PEG-rhGH we set. This
is in contrast to other related studies in the CNKI database of China, which suggest that the HDG had superior effects to
the low dose group. This discrepancy might be due to variations in treatment duration and dosage. Consequently, we
recommend starting with a low dose of PEG-rhGH (0.14 mg/kg/w) when treating GHD clinically, taking into account the
heterogeneity of the GHD population. The dosage can be personalized based on the growth rate and improvement in
height SDS to achieve optimal clinical treatment outcomes[23].

Progression of BA and decline of long-term therapeutic effectiveness
According to the BA data of patients treated for 2 years, both the high and low dose groups showed varying degrees of
BA growth, and the difference was statistically significant when compared with CA growth (P < 0.05). Moreover, there
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Table 2 Comparison of annual growth rate (cm/year) and height standard deviation score in high-dose and low-dose groups (mean *

Ch))

GV (cmlyear) HtSDS
Group

Before After tvalue P value Before After tvalue P value
HDG (n = 23) 3.87 £0.63 9.77 +1.89 14.183 0.000 241 +0.74 -1.56 +0.72 -3.947 0.000
LDG (n = 21) 3.90 +0.66 9.06 +1.45 18.847 0.000 212 +0.46 -1.39 £0.53 -4.779 0.000
t value -0.181 1.392 -1.568 -0.927
P value 0.857 0.171 0.124 0.359

HDG: High-dose group; LDG: Low-dose group; GV: Growth velocity; HtSDS: Height standard deviation score.

Table 3 Comparison of insulin-like growth factor-1 and insulin-like growth factor-binding protein-3 in high-dose and low-dose groups

(mean £ SD)

IGF-1 IGFBP-3
Group

Before After tvalue P value Before After tvalue P value
HDG (1 = 23) 127.15 + 63.39 259.17 + 124.86 4522 0.000 418+ 0.86 5.64 +1.41 4.237 0.000
LDG (n = 21) 115.39 + 62.65 253.11 + 149.52 3.893 0.000 357 +0.72 537 +1.11 6.269 0.000
t value 0.618 0.146 2547 0.691
P value 0.540 0.884 0.015 0.493

HDG: High-dose group; LDG: Low-dose group; IGF-1: Insulin-like growth factor-1; IGFBP-3: Insulin-like growth factor-binding protein-3.

Table 4 Comparison of bone age in high-low dose group (mean * SD)

Group BA growth (yr) CA growth (yr) tvalue P value
HDG (1 = 23) 2 245 +0.55 3.392 0.003
LDG (n = 21) 2 241+043 3.355 0.003

t value 0.629

P value 0.629

HDG: High-dose group; LDG: Low-dose group; BA: Bone age; CA: Chronological age.

Table 5 Comparison of the one-year annual growth velocity and improvement in height standard deviation score between the high-dose

and low-dose group

GV HtSDS
Group

0-1 year 1-2 year tvalue P value 0-1 year 1-2 year tvalue P value
HDG (n = 23) 10.56 +1.15 7.78+0.75 4.875 0.000 1124028 0.42+0.15 5.328 0.000
LDG (n = 21) 10.1+0.99 8.41+0.84 2,942 0.005 0.96+0.18 0.52+0.18 3.852 0.000

HDG: High-dose group; LDG: Low-dose group; GV: Growth velocity; HtSDS: Height standard deviation score.

was no statistically significant difference in BA growth between the two groups (P > 0.05). Study have reported no
significant increase in BA after GH therapy[24], which might be due to the short treatment duration. Previous studies
have shown that in adult GH deficiency, long-term rhGH replacement therapy induces an increase in bone mineral
density, which is reflected in the lumbar spine and femoral neck, especially more pronounced in male patients[25]. And
our results found the effect of PEG-rhGH treatment on BA in children with GHD, finding a significant increase in BA in
children treated with PEG-rhGH, which is consistent with the results found by Zak et al[26]. According to research related
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Table 6 Comparison of side effects between the high-dose and low-dose group

Group HDG (n=23) LDG (n=21) X P value
FPG damage 2 2 0.009 1.000
Subclinical Hypothyroidism 8 2 0.135 1.000
HOMA-IR 4 4 0.020 1.000

The P value is associated probability using fisher's exact probability method. HOMA-IR: Homeostatic model assessment insulin resistance; FPG: Fasting

plasma glucose; HDG: High-dose group; LDG: Low-dose group.
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Figure 1 Evolution of growth velocity and height standard deviation score following polyethylene glycol recombinant human growth
hormone treatment. A: Depicts the alterations in growth velocity among growth hormone deficiency patients after 1 and 2 years of polyethylene glycol
recombinant human growth hormone (PEG-rhGH) treatment at varying doses; B: lllustrates the modifications in height standard deviation score after 1 and 2 years of
PEG-rhGH treatment at diverse doses; C: Presents changes in serum insulin-like growth factor-1 concentrations one-year post-treatment with PEG-rhGH at different
doses; D: Showcases the variations in serum insulin-like growth factor-binding protein-3 (IGFBP-3) levels one year after PEG-rhGH treatment at varying doses. HDG:
High-dose group; LDG: Low-dose group; GV: Growth velocity; HtSDS: Height standard deviation score.

to long-term rhGH treatment of GHD, in the first year of treatment, BA may increase to varying degrees, and the dose of
GH has no impact on the progression of BA. After five years of treatment, the BA of most patients gradually increases to
match their chronological age, which is considered normal as the BA increases with the extension of treatment time[27].
Taking seasonal factors into account, this study compared the height growth and improvement of HtSDS within
groups in 0-1 years and 1-2 years of treatment, and found that both the high and low dose groups experienced a
slowdown in growth rate and a decline in HtSDS improvement. Here, we observed the main reasons for this decline are
thought to be related to the following three aspects: (1) In conventional thGH treatment, the reported non-adherence rate
can reach 52.8%, and this rate tends to decrease significantly with the extension of treatment time. The main reasons
include the route of administration, pain at the injection site, and other factors, and adherence has been proven to be
closely related to treatment effectiveness[6]. Injecting PEG-rhGH once a week can significantly improve adherence, but
due to its increased molecular weight, higher dose and concentration, and increased difficulty in injection compared to
conventional thGH, problems like pain at the injection site still affect adherence. Long-term treatment may cause psycho-
logical fatigue in parents and patients, which may lead to a decline in treatment adherence in the second year and affect
treatment effectiveness[20]; (2) The issue of antibodies has always troubled clinicians in the early treatment of GH. With
the advancement of pharmaceutical technology, the current thGH has greatly reduced the production of antibodies.
However, according to this study, GH neutralizing antibodies may still be produced during the treatment process with
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Figure 2 Alterations in Physiological Markers Following polyethylene glycol recombinant human growth hormone Treatment. A: lilustrates
the variations in serum insulin-like growth factor-1 concentrations one-year post-treatment with polyethylene glycol recombinant human growth hormone (PEG-rhGH)
at different doses; B: Depicts changes in serum insulin-like growth factor-binding protein-3 levels one year after treatment with PEG-rhGH at varying doses; C:
Showcases the modifications in bone age one year after treatment with PEG-rhGH at diverse doses. HDG: High-dose group; LDG: Low-dose group; IGF-1: Insulin-
like growth factor-1; IGFBP-3: Insulin-like growth factor-binding protein-3; BA: Bone age; CA: Chronological age.

rhGH, inhibiting the expected drug effect and leading to a significant decline in growth rate[28]. Since PEG-rhGH is a
PEG-conjugated rhGH, it still faces the issue of neutralizing antibody production; and (3) GHD patients, due to the lack of
GH, have a slower growth rate than normal children. In the first year of GH treatment, the patients' IGF-1 gradually rises
to normal levels, and the growth potential is maximized. Later, as the GH level stabilizes, the growth rate gradually slows
down. According to statistics from long-term large-scale GH treatment, the younger the age at the start of treatment, the
more ideal the treatment effect. The impact of GH on height is most significant in the first year, while the influence of the
GH dose on the growth rate is relatively small[20,29].

Differences in side effects of different doses of PEG-rhGH

Common side effects of rhGH mainly include impact on glucose metabolism, decreased thyroid function, benign
intracranial hypertension, transient peripheral edema, joint pain, and skeletal changes[9,28-30]. Due to PEG-rhGH being
conjugated with large molecular weight PEG residues, in addition to the common side effects of thGH, fat loss also one of
the side effects[18,30]. This study focused on abnormal thyroid function, FPG, and insulin resistance, and detailed records
of other rare adverse reactions reported by patients were kept. During the 2 years of treatment, there were 3 cases of
subclinical hypothyroidism, 2 cases of impaired FPG, and 4 cases of insulin resistance in the HDG, and 2 cases of
subclinical hypothyroidism, 2 cases of impaired FPG, and 4 cases of insulin resistance in the low dose group. No other
side effects such as fat atrophy or benign intracranial hypertension occurred. There was no statistically significant
difference in the incidence of side effects between the high and low dose groups (P > 0.05). For the fat atrophy reported in
some literature, it is considered likely related to repeated injections in nearby locations. However, it is noteworthy that
the incidence of insulin resistance is significantly higher than impaired FPG and subclinical hypothyroidism, so more
attention should be paid to the condition of insulin resistance when treating GHD in children. Apart from impaired FPG,
subclinical hypothyroidism, and insulin resistance, no other side effects occurred in this study. The safety of the
medication is relatively good, which is consistent with other report[9].

The limit of the study

However, there are some limitations to our study. We only included a small sample size of 44 cases, which resulted in
only a high-dose group and a low-dose group being established for the PEG-rhGH dosing. This restricted the range of
PEG-rhGH doses and prevented us from identifying the most cost-effective and efficient minimum dosage.

CONCLUSION

In summary, our study revealed that treating children with GHD using various doses of PEG-rhGH substantially
influenced their growth patterns. Notably, there was no significant difference in HtSDS, BA, and serum concentrations of
IGF-1 and IGFBP-3 across different doses of PEG-rhGH. Moreover, our safety analysis, which included an evaluation of
adverse events, indicated no significant clinical difference between low-dose and high-dose PEG-rhGH treatments. Given
the current high cost of long-acting growth hormones, investigating the impact of dosage on treatment effectiveness has
economic implications. Our results indicate that the effects of low-dose treatment are closely comparable to those of high-
dose treatment. Therefore, initiating therapy with a lower dosage can achieve similar treatment outcomes at a reduced
cost, thus alleviating the financial burden on the families of patients.
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ARTICLE HIGHLIGHTS

Research background
The attention paid to short stature in children has been increasingly highlighted. Numerous causes can lead to short
stature in children, among which growth hormone deficiency (GHD) is a significant factor.

Research motivation
The use of polyethylene glycol composite human growth hormone (PEG rhGH) has certain side effects, and its cost can
cause certain economic pressure on patients.

Research objectives
This study aimed to investigate the long-term efficacy and safety of different doses of long-acting PEG-rhGH in the
treatment of GHD in children.

Research methods

The authors selected 44 pediatric patients diagnosed with GHD. 23 patients were administered a high dose of long-acting
PEG-rhGH at 0.2 mg/kg subcutaneously each week, forming the high-dose group. Meanwhile, 21 patients were given a
lower dose of long-acting PEG-rhGH at 0.14 mg/kg subcutaneously each week, establishing the low-dose group. The
patients’ height, annual growth velocity (GV), height standard deviation score (HtSDS), chronological age, bone age (BA),
serum levels of insulin-like growth factor-1 (IGF-1), insulin-like growth factor-binding protein-3 (IGFBP-3), thyroid
function, fasting plasma glucose, fasting insulin, and other side effects were monitored.

Research results

After 1 year of treatment, the GV, HtSDS, IGF-1, BA, and IGFBP-3 in both groups significantly improved compared to the
pre-treatment levels. Moreover, when comparing GV, HtSDS, IGF-1, BA, and IGFBP-3 between the two groups, there
were no statistically significant differences either before or after the treatment. During the treatment intervals of 0-1.0
years and 1.0-2.0 years, both patient groups experienced a slowdown in GV and a decline in HtSDS improvement.

Research conclusions
Initiating treatment with a low dosage of PEG-rhGH can achieve similar therapeutic outcomes at lower costs, thereby
alleviating the financial burden on patients and their families.

Research perspectives
Observe the therapeutic effect of GHD based on different doses of PEG-rhGH.
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