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Abstract: Recombinant human growth hormone (rhGH) injections combined with Anastrozole are increasingly used to 
treat adolescent idiopathic short stature (ISS), warranting further research. This study evaluated their effects on height, 
growth rate and adverse reactions in 72 adolescents with ISS treated at our hospital from December 2021 to December 
2022. Patients were divided into a control group (rhGH alone) and a study group (rhGH + Anastrozole). Post-treatment, 
the study group showed significant improvements in height, weight, and levels of insulin-like growth factor-1 and 
binding protein-3 (P<0.05). Both groups experienced increased levels of calcium, magnesium, zinc, 25-hydroxyvitamin 
D, osteocalcin, and procollagen type I N-terminal propeptide, with the study group showing greater increases (P<0.05). 
Adverse reactions were slightly higher in the control group but not statistically significant (P>0.05). The combined 
treatment significantly enhances linear growth, body mass, and trace element levels, demonstrating high efficacy and 
safety. This innovative approach is highly recommended for broader clinical adoption, offering a transformative solution 
for managing adolescent idiopathic dwarfism. 
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INTRODUCTION 
 

Idiopathic short stature (ISS) is characterized by an 
individual's height being more than 2 standard deviation 
(SD) scores (SDS) below the mean height for a given age, 
sex, and population group, without any evidence of 
systemic, endocrine, nutritional, or chromosomal 
abnormalities (Paton, 2022a). Several factors control the 
process of growth and development in children. 
Therefore, there are many causes of nanosomia, including 
pituitary dysplasia, growth hormone deficiency (GHD) 
and growth hormone receptor (GHR) (Maghnie et al., 
2022, Miller et al., 2022). ISS is a common concern in the 
field of pediatric endocrinology, characterized by height 
below two standard deviations from the average height of 
individuals of the same age, sex and race (Loberti et al., 
2022). At present, there are 8 million children with 
dwarfism in China, which is increasing at the rate of 
161000 per year (Kopchick et al., 2022). ISS is one of the 
most prevalent causes of short stature in children, 
accounting for 60% to 80% of cases (Malhotra et al., 
2023). Short stature can make children more vulnerable to 
prejudice, teasing, intimidation or bullying 
(Constantinides et al., 2022), which can affect a child's 
mental health and lead to problems such as lack of 
independence, overprotection or social exclusion, which 
can affect social development in adulthood (Al-Qahtani, 
2022). 
 
The causes of short stature are varied and may be 

variations in normal growth and development, such as 
familial short stature and physical short stature. Delayed 
sexual development and puberty (Savarirayan et al., 
2022); It may also be caused by certain diseases, such as 
metabolic diseases, nutritional deficiency, precocious 
puberty, GHD, bone dysplasia, etc. (Khawaja et al., 
2019). In addition, the etiology of a considerable number 
of patients is unknown, accounting for more than 60% of 
short children, known as ISS (Pearce and Zimmermann, 
2023). The incidence of short children in developing 
countries can cause 32.5% (Zeinaloo et al., 2022). 
Epidemiological surveys show that the incidence of short 
children in China is over 3% (Biji et al., 2023) and it is on 
the rise year by year. Some children develop 
psychological, physical, social and role problems such as 
introversion, high self-esteem, low self-esteem, 
sensitivity, depression, poor communication skills, etc. 
The life quality of children with ISS is remarkably lower 
than that of children of normal height, so effective 
treatment for ISS is very important (Maguina et al., 
2023). 
 
Recombinant human growth hormone (rhGH) synthesized 
in Escherichia coli or mammalian cell culture was 
approved for use in 1985 and it has been widely used in 
clinic rapidly. Up to now, it has been used for 37 years. 
During this period, many studies have confirmed that 
rhGH is an effective therapeutic means to improve growth 
rate and lifelong height (Armstrong et al., 2022). RhGH 
began to be used for the treatment of ISS in 2013, but the 
etiology of ISS is unknown and there is a lack of valid 
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multi-center, large-sample study data, so its treatment 
regimen remains controversial (Tabib et al., 2023). 
Although the effect of rhGH on promoting bone linear 
growth in the short term is dose-dependent, too large a 
dose may lead to an increase in adverse reactions. The 
current research on finding the best dose of rhGH is still a 
research hotspot of scholars at home and abroad (Al-Hinai 
et al., 2022). In childhood, bone transformation 
accelerated, bone formation is dominant, and bone growth 
is mainly linear (Sugisawa et al., 2023). Bone growth and 
development are affected by many factors, such as age, 
disease, psychology, environment and so in May produce 
growth imbalance. Bone metabolism index is consistent 
with bone growth rate, which can reflect bone growth and 
development. The selection of sensitive and specific bone 
metabolism indexes is particularly important for 
predicting growth and development and guiding treatment 
(Hameed et al., 2023, Paton, 2022b). 
 

Anastrozole belongs to the third-generation aromatase 
inhibitor (AIs), which is a reversible non-steroidal 
imidazole inhibitor. Compared with the first- and second-
generation AIs, Anastrozole has stronger efficacy and 
higher selectivity (Oxley et al., 2023). The increase of 
bone age depends on the level of estrogen and is related to 
the estrogen receptor of the growth plate. Anastrozole can 
inhibit the biotransformation of androgen to estrogen by 
inhibiting CYP19A1 aromatase, reduce the concentration 
of estrogen, inhibit the progression of bone age (BA), and 
delay epiphyseal healing, which can give patients more 
height growth time (Lambrecht, 2023). The high 
concentrations of androgen can also increase the growth 
rate of height due to its own protein assimilation, which 
together improve the final adult height of patients 
(Aguiar-Oliveira and Salvatori, 2022). While the 
guidelines suggest that Anastrozole can improve final 
adult height in short children by inhibiting bone age, they 
do not specify usage and dosage in children, indications 
for starting or ending treatment and safety metrics 
(Aguiar-Oliveira and Salvatori, 2022). There are great 
differences in body and bone development, hormone 
levels and physiological effects between children and 
postmenopausal women. It is unknown whether breast 
cancer treatment for postmenopausal women will be safe 
and effective for children (Stoupa et al., 2022). The dose-
effect relationship and pharmacokinetic data of 
Anastrozole in children are still missing and its 
absorption, distribution and action in children are not 
clear (Roberts et al., 2022). Several existing studies on 
Caucasian children have preliminarily verified the 
efficacy and safety of Anastrozole in Caucasian children, 
but there are ethnic differences in estrogen levels and 
pubertal stages among different races. The baseline 
estrogen level of Chinese children is remarkably higher 
than that of Caucasian children of the same age and there 
are many problems in the treatment experience of 
Caucasian children directly (Sahani et al., 2022). At 
present, many clinical practices have found that rhGH 

injections combined with Anastrozole have good efficacy 
and safety when treating adolescent idiopathic dwarfism, 
and many such scientific studies have been carried out. 
However, there are great differences in experimental 
design, observational indicators and sample size standards 
in past studies, and convincing conclusions cannot be 
drawn. Therefore, the effects of rhGH injection combined 
with Anastrozole on the height, growth rate and safety of 
adolescent patients with ISS were studied. 
 

MATERIALS AND METHODS 
 

Research flow chart 

 
General information 

From December 2021 to December 2022, 72 children 
with adolescent idiopathic dwarf treated in our hospital 
were enrolled for the study. The patients were arbitrarily 
assigned into control group (n=36) and study group 
(n=36). In the former group, there were 16 men and 20 
women, ranging in age from 3 to 13 years, with an 
average age of (7.68 ±0.79) years. Their body weights 
ranged from 15.1 to 26.3kg, with an average of 
(22.86±2.98) kg. Additionally, their average height 
measured (112.24±5.42) cm. In the study group, there 
were 19 men and 17 women, aged between 3 and 12 
years, with an average age of (7.75 ±0.78) years. Their 
body weights varied from 15.3 to 26.1kg, with an average 
of (22.42±2.39) kg. The heights of this group ranged from 
87 to 134cm, with an average height of (111.94±5.78) cm. 
No remarkable difference was found in the general data 
(P>0.05). The trial protocol was approved by the ehtics 
committees of Changxing People’s Hospital (Ref. No. 
CX/Pharm/EA/32). 
 
Diagnostic criteria (Liu et al., 2023): 1) symmetrically 
short stature, height lower than the third percentile or 
more than 2SD of normal healthy children of the same 
race, age and sex; 2) normal intellectual development; 3) 
normal or slow growth rate; 4) normal length and weight 
at birth and well-proportioned fig. 5) normal or delayed 
bone age; 6) at least one growth hormone stimulation test 
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(levodopa challenge test and hypoglycemia challenge test) 
showed that the peak value of GH ≥ 10μg /L); 7) there 
were no congenital genetic metabolic diseases, 
chromosome diseases, craniocerebral tumors, GHD, 
hypothyroidism, chronic hepatorenal insufficiency and 
other diseases. 
 
Inclusion criteria: 1) in all cases enrolled, dwarfism was 
diagnosed; 2) there were no clear pathological factors; 3) 
the diet of the children was normal; 4) the growth rate of 
the children was less than 5cm/year; 5) the BA of the 
children was more than 2 years behind the normal BA. 
 
Exclusion criteria: 1) patients with nutritional disorders; 
2) patients with organic diseases; 3) patients with severe 
mental diseases and emotional disorders; 4) patients with 
history of hypoglycemia; 5) patients with thyroid 
dysfunction; 6) patients with poor treatment compliance, 
allergic to drugs used in this study, and other drugs at the 
same time. Calculation formula of sample size: 

  2

a uu
2 n 







 
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


 

U α-the u value corresponding to the level α; 
U value corresponding to u β- error probability β; 
δ-the difference between the two population averages, δ = 
μ 1-μ 2; 
σ-overall standard deviation. 
 
Using a bilateral α value of 0.05 and β value of 0.1, the 
corresponding critical values obtained from the table were 
u0.05/2=1.96 and u0.1=1.282, respectively. The 
improvement of procollagen type n-terminal pro peptide 
(PNP) was chosen as the effect index and relevant 
literature and previous research (Aguiar-Oliveira and 
Salvatori, 2022, Panda et al., 2022) were consulted. Based 
on these sources, the values for δ, n1, n2, S1, S2 and σ 
were determined as follows: δ=3.44, n1= n2= 45, S1= 
5.23, S2= 6.32 and σ= 4.19. 
 
Upon performing the necessary calculations, it was 
determined that a sample size of 32 cases per group was 
needed, considering a dropout rate of 10%. Consequently, 
approximately 36 children would be included in each 
group, making a total of 72 children.  
 
Treatment methods 

A scientifically designed diet plan was implemented for 
both groups of children, along with appropriate exercise 
guidance, ensuring sufficient sleep, and conducting health 
education programs. The control group received treatment 
with rhGH. Specifically, they were administered 
subcutaneous injections of rhGH for injection 
(Changchun Jinsai Pharmaceutical Co., Ltd, national drug 
standard S10980102 specification 3ml: 10mg * 1 bottle.) 
at a dosage of 0.15IU/kg, once daily. The injections were 
administered into the lateral upper arm, or medial thigh.  

Based on the control group, Anastrozole was administered 
to the study group. The oral dose of Anastrozole 
(Zhejiang Haizheng Pharmaceutical Co., Ltd., national 
drug H20133110 specification 1mg*28 tablets.) was 
2.5mg/d. The treatment period of both groups was 6 
months.  
 

Observation index 

Comparison of height and weight 

All the children were followed for 6 months, and their 
height and weight were measured before and after 
treatment. 
 

Serum level comparison 

Before and 6 months after treatment, fasting venous blood 
6mL was collected and 10min was centrifuged under the 
condition of 3000r/min by high-speed centrifuge to obtain 
upper serum, the levels of serum IGF-1 and IGFBP-3 
were measured by automatic chemiluminescence 
immunoassay. 
 

Comparison of trace element levels 

Before and 6 months after treatment, the peripheral blood 
2mL was collected, and the levels of serum calcium, 
magnesium and zinc were determined by trace element 
analyzer KHW-3. 
 

Comparison of bone metabolism level 

Before and after 6 months of treatment, 5 mL of fasting 
venous blood was taken from two groups of children, and 
serum levels of 25-(OH) D, OC and PINP were measured 
by CS-600A automatic biochemical analyzer. 
 

Comparison of adverse reactions 

The adverse reactions (such as fracture, knee pain, 
hypothyroidism, etc.) were observed and recorded during 
treatment in the two groups. The total incidence of 
adverse reactions = the sum of the number of adverse 
reactions / the total number of cases × 100%.  
 
Fracture: A fracture occurs when the force exerted on a 
bone surpasses its strength, resulting in a complete or 
partial breakage of the bone. This condition disrupts the 
continuity and integrity of the bone and is commonly 
caused by external trauma, prolonged repetitive strain, 
bone pathologies and other factors. 
 
Knee pain: Knee pain refers to the presence of discomfort 
or symptoms in the knee region. This condition is often 
caused by factors such as exposure to cold temperatures, 
improper exercise techniques, traumatic injuries, 
degenerative diseases and other contributing factors. 
 
Hypothyroidism: Hypothyroidism is a medical condition 
characterized by a decreased synthesis and secretion of 
thyroid hormones or insufficient physiological effects of 
these hormones. This results in decreased metabolic 
activity within the body.  
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Ethical approval 

The study is exempt from review by the Ethics 
Committees of Changxing People’s Hospital based on the 
basis that this type of study and waived the need for 
informed consent. This study follows proper guidelines 
(Ref No. CX/Pharm/EA/32) according to the principles of 
declaration. 
 
STATISTICAL ANALYSIS 
 

Statistical analysis was performed using SPSS21.0 
software, after which normal distributions and variance 
homogeneity tests were performed on the measurement 
data. And all data that met the requirements of normal 
distribution or approximate normal distribution were 
presented as (x±s). The independent sample t-test was 
utilized to compare the two groups, while the paired t-test 
was employed to compare the two groups. The counting 
data were represented as n (%) and the χ 2 test was 
applied for analysis. The difference was statistically 
remarkable (P<0.05). 
 

RESULTS 
 

Comparison of height and weight 

Prior to the initiation of treatment, no statistically 
significant differences in height and weight were observed 
between the groups (P>0.05). However, following the 
treatment regimen, a notable enhancement in both height 
and weight was detected within the study group, with the 
differences achieving statistical significance (P<0.05). 
This data indicates a positive and measurable impact of 
the treatment on the physical growth parameters of the 
participants in the study group table 1. 
 

 

Fig. 1: IGF-1 levels in the two group before treatment 

 

Fig. 2: IGF-1 levels in the two after treatment 

 

Fig. 3: IGFBP-3 levels in the two groups before treatment 
 

Serum level comparison 

Prior to treatment, there were no significant disparities 
observed in the serum concentrations of IGF-1 and IGF-
BP-3 between the groups, as indicated by the statistical 
analysis (P>0.05). However, subsequent to the treatment 
intervention, a marked elevation in the mean serum levels 
of both IGF-1 and IGF-BP-3 was recorded among the 
participants in the study group, which was found to be 
statistically significant (P<0.05). This outcome suggests 
that the treatment protocol employed in this study 
effectively enhanced the circulating levels of these growth 
factors, which are crucial for various physiological 
processes, including growth and development fig. 1-4. 
 
Comparison of trace element levels 

At the baseline assessment, no significant variations were 



Qing-Fen Wang et al. 

Pak. J. Pharm. Sci., Vol.37, No.6, November-December 2024, pp.1271-1280 1275 

detected in the serum concentrations of calcium, 
magnesium, and zinc between the comparison groups 
(P>0.05). Following the treatment period, a significant 
increase in the levels of calcium, magnesium, and zinc 
was observed within the study group, with the changes 
being statistically significant (P<0.05). This finding 
indicates that the treatment regimen had a positive effect 
on the mineral metabolism of the participants, potentially 
contributing to improved overall health and physiological 
function table 2. 

 
Fig. 4: IGFBP-3 levels in the two groups after treatment 
 

Comparison of bone metabolic indexes 

Prior to the commencement of treatment, no significant 
differences were noted in the serum concentrations of 25-
hydroxyvitamin D (25-(OH) D), osteocalcin (OC) and 
procollagen type I N-terminal propeptide (PINP) across 
the compared groups (P>0.05). However, following the 
treatment period, there was a notable rise in the levels of 
25-(OH) D, OC and PINP in both groups, with the 
increases reaching statistical significance (P<0.05, as 
detailed in table 3). This suggests that the treatment 
protocol may have a beneficial impact on bone turnover 
markers and vitamin D status, which are important 
indicators of bone health and metabolism. 
 

Comparison of IGF-1 and IGFBP-3 Levels 

Before treatment, no significant differences in IGF-1 and 
IGFBP-3 levels were observed between the control and 
research groups (P>0.05). However, after treatment, a 
significant increase in IGF-1 and IGFBP-3 levels was 
observed in both groups (P<0.05). The research group 
demonstrated a significantly greater post-treatment 
increase in both IGF-1 and IGFBP-3 levels compared to 
the control group (P<0.05), highlighting the enhanced 
efficacy of the combined treatment with recombinant 
human growth hormone and Anastrozole. These findings 
are summarized in table 4. 

Comparison of adverse reactions 

Following the treatment period, the frequency of adverse 
reactions in the control group was marginally elevated; 
however, this increase did not translate into a statistically 
significant difference when compared to the study group 
(P>0.05, see table 5 for details). This result implies that 
the treatment regimen did not significantly alter the risk 
profile for adverse events, maintaining a comparable level 
of safety between the two groups. 
 

DISCUSSION 
 

Short stature in children is commonly caused by growth 
hormone deficiency (GHD) and idiopathic short stature 
(ISS).  GHD is due to primary or secondary factors 
leading to hypothalamic-pituitary-IGF-1 growth axis 
dysfunction, resulting in GHD, resulting in growth and 
development limitations. Most of the children with GHD 
are of normal body length at birth, and the growth rate is 
gradually slow after one year old. In addition to growth 
retardation, the fat content of children with GHD 
increases, bone mineral content decreases, muscle 
strength and exercise ability decrease and the incidence 
and mortality of cardiovascular disease also increase 
(Afshari et al., 2022). For these children, rhGH 
replacement therapy before epiphyseal closure can 
achieve normal growth hormone levels and restore growth 
(Panigrahi et al., 2022). The etiology of ISS is unclear and 
other known growth disorders, including familial and 
non-familial short stature, need to be excluded. The 
known possible causes include growth hormone structural 
abnormalities, growth hormone secretion dysfunction, 
GHR gene mutations, some growth hormone acid 
sensitive subunit (ALS) insensitive mutations and 
homeobox gene SHOX deletion, NPR2, NPPC, FGFR3, 
ACAN gene mutations (Boguszewski, 2022).Somatostatin 
and growth hormone-releasing hormone control the 
secretion and synthesis of human GH by the anterior 
pituitary. Human GH acts on the chondrocytes on the 
metaphyseal growth plate to promote cell differentiation, 
thus participating in the growth and development of the 
human body (Bondarenko et al., 2023). GH can also act 
on the growth hormone-IGF-1 axis, combine with GHR s 
on the target organs of the human body and form ternary 
complexes with IGFBP-3, IGF-1 and acid unstable 
subunits to regulate bone growth and promote cell 
division and proliferation after entering the blood 
circulation, thus promoting growth and development 
(Tofts et al., 2023). In this study, the results indicated that 
the height and weight of the study group after treatment 
were higher, indicating that rhGH combined with 
Anastrozole was more effective in promoting growth, 
accelerating bone resorption, bone formation and bone 
mass accumulation. In addition, the levels of IGF-1 and 
IGFBP-3 in the study group were higher, revealing that 
rhGH combined with Anastrozole can effectively improve 
the levels of IGF-1 and IGFBP-3 and promote bone 
growth and development in children. 
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In childhood, bone remodeling and bone growth were 
carried out continuously and bone growth is mainly linear. 
Osteoblastic bone formation is larger than osteoclast bone 
resorption, thus completing bone growth (Costas Eimil 
and Sánchez-Sobrino, 2022). During this process, bone 
metabolic indicators such as calcium and phosphorus 

regulation, bone formation, bone resorption markers, 
hormones and cytokines play an essential regulatory role 
in growth and development (Sirohi et al., 2023). 
Osteocalcin (OC) is a non-collagenous protein that is 
synthesized and secreted by osteoblasts and odontoblasts 
and it is abundantly present in bone tissue. Its expression 

Table 1: Comparison of height and weight [x±s] 
 

Group N 
Height (cm) Body weight (kg) 

Before treatment After treatment Before treatment After treatment 
Control group 36 112.24±5.42 117.86±5.79# 22.86±2.98 22.46±3.73 
Research group 36 111.94±5.78 123.47±3.98# 22.42±2.39 24.59±3.95# 
t  0.227 4.791 0.691 3.457 
P  >0.05 <0.05 >0.05 <0.05 

Note: # compared with the same group before treatment (P<0.05). 
 
Table 2: Comparison of trace element levels of children [x±s] 
 

Group N 
Calcium Magnesium Zinc 

Before 
treatment 

After 
treatment 

Before 
treatment 

After 
treatment 

Before 
treatment 

After 
treatment 

Control group 36 0.71±0.06 0.93±0.09# 0.56±0.07 1.25±0.13# 48.21±4.79 78.32±7.32# 
Research group 36 0.69±0.05 1.07±0.11# 0.58±0.06 1.34±0.13# 47.76±4.75 83.16±8.28# 
t  1.536 5.910 1.302 2.937 0.400 2.628 
P  >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 

Note: # compared with the same group before treatment (P<0.05). 
 
Table 3: Comparison of bone metabolism indexes of children [x±s] 
 

Group N 
25-(OH) D (μg/L) OC (ng/mL) PINP (μg/L) 

Before 
treatment 

After 
treatment 

Before 
treatment 

After 
treatment 

Before 
treatment 

After 
treatment 

Control group 36 21.25±2.16 25.19±2.51# 89.53±9.12 125.83±11.28# 511.27±51.13 613.48±62.53# 
Research group 36 21.27±2.12 28.29±2.81# 89.26±9.28 131.58±12.27# 510.93±50.83 654.73±60.17# 
t  0.040 4.937 0.125 2.070 0.028 2.852 
P  >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 

Note: # compared with the same group before treatment (P<0.05). 
 
Table 4: Comparison of IGF-1 and IGFBP-3 levels pre- and post-treatment [x±s] 
 

Group N 
IGF-1 (ng/mL) IGFBP-3 (μg/mL) 
Pre-treatment Post-treatment 

Control group 36 200.35±15.28 225.42±17.39# 
Research group 36 201.18±16.04 248.63±19.27# 
t-value  0.234 5.426 
P-value  >0.05 <0.05 

 
Note: # Compared with the same group pre-treatment, P<0.05. 
 
Table 5: Comparison of adverse reactions [n(%)] 
 
Group N Fracture Knee pain Hypothyroidism Lower limb edema Incidence rate (%) 
Control group 36 1(2.78) 3(8.33) 1(2.78) 4(11.11) 9(25.00) 
Research group 36 0(0.00) 2(5.56) 1(2.78) 2(5.56) 5(13.89) 
t      1.419 
P      >0.05 
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levels increase remarkably, up to 200 times, during the 
mineralization process of the extra cellular matrix by 
osteoblasts. As such, OC serves as a crucial marker for 
bone formation (Saito et al., 2022). Cell-promoting 
peptides like IGF-1 can mediate the impact of GH on 
child growth and development (Perchard et al., 2023). In 
a randomized, double-blind, controlled trial involving 
children aged 6-9 years, it has been shown that there is a 
positive correlation between insulin-like growth factor 1 
(IGF-1) levels and changes in children's growth. 
Consequently, monitoring IGF-1 levels holds great 
clinical significance. Furthermore, 25-hydroxy vitamin D 
(25 (OH) D), an active component of vitamin D3 in the 
body, is a fat-soluble vitamin synthesized by the human 
skin upon exposure to ultraviolet radiation. It attaches 
importance to regulating the balance of calcium and 
phosphorus, impacting bone mineralization and 
absorption processes.  
 
Moreover, it also attaches importance to the maintenance 
of human growth and development (Monzani et al., 
2019). By monitoring the changes of the above indexes 
during treatment, we can understand the level of bone 
metabolism and provide reference for clinical treatment 
(Kukolja et al., 1990). PINP is a marker of bone 
formation, which is mainly formed in bone tissue and can 
reflect the intensity of bone metabolism. Children with 
ISS had decreased 25-(OH)D levels, OC levels, and PINP 
levels in their serum. However, the results of this study 
demonstrated that the levels of 25-(OH)D, OC and PⅠNP 
remarkably increased. This indicates that the combination 
of rhGH injection and Anastrozole can greatly enhance 
the bone metabolism index in children. The synergistic 
effect of this combination treatment is evident. The 
outcomes additionally indicated a noteworthy elevation in 
the levels of calcium, magnesium, and zinc among the 
study group. This substantiates that the administration of 
rhGH injection in combination with Anastrozole for the 
treatment of idiopathic dwarfism can effectively improve 
the trace element status in children. The trace elements 
calcium, magnesium, zinc are also sensitive indicators to 
detect idiopathic dwarfism. Bone is composed primarily 
of calcium, which is involved in bone formation (Saini et 

al., 2023). Magnesium is a coenzyme factor and attaches 
importance to bone development. Zinc can participate in 
cell metabolism and affect the growth and development of 
children. 
 
IGF-1 can not only predict efficacy, but also reflect the 
safety and compliance of medication. While there are 
currently no substantiated evidence suggesting that 
treatment with rhGH raises the risk of cancer, the 
elevation of IGF-1 can stimulate cellular mitosis while 
hindering apoptosis. Studies have indicated that 
heightened levels of IGF-1 are linked to an augmented 
susceptibility to cancer. Consequently, if IGF-1 persists 
above the upper limit of the normal range or exceeds >2.5 

standard deviations, it is recommended to decrease the 
dosage of rhGH (Franceschi et al., 2022). During the 
rhGH treatment, regular monitoring of serum IGF-1 levels 
is imperative in guiding the titration of growth hormone 
(GH) dosage, ensuring optimal therapeutic outcomes, and 
minimizing the incidence of GH-associated adverse 
effects. According to the literature, the main adverse 
reactions of rhGH when treating short stature include 
otitis media, scoliosis, knee pain, mild elevation of 
transaminase, hypothyroidism, impaired glucose 
tolerance, hypertension, and the incidence of GHD and 
ISS is similar (Engelhardt et al., 2023). There may also be 
potential adverse reactions such as benign intracranial 
hypertension, spondylolisthesis of the femoral head 
epiphysis and temporary cardiac enlargement (Al Shaikh 
et al., 2020). When treated with appropriate dose of 
rhGH, the children were well tolerated, and the incidence 
of side effects was low. Numerous investigations have 
been conducted to assess the long-term safety of rhGH 
treatment. One notable trial involved a cohort of 2543 
European children diagnosed with GHD and ISS who 
received rhGH therapy during their childhood. 
Subsequent follow-up assessments were conducted to 
examine their overall survival status and determine the 
causes of mortality. Remarkably, none of the patients 
included in the study succumbed to cancer or 
cardiovascular disease. Because IGF-1 is a mitogen, has 
potential carcinogenicity and may promote tumor growth, 
people are worried about the increase or recurrence of 
new tumors after rhGH treatment (Calandrelli et al., 
2022). Nevertheless, long-term surveillance of adults who 
received rhGH treatment during childhood has not 
demonstrated an elevated risk of cancer or mortality. 
However, it is crucial to exercise caution when 
administering rhGH to children with a history of tumors, 
familial predisposition to tumors, or congenital 
syndromes (Calandrelli et al., 2022). Vigilant monitoring 
and close follow-up should be implemented throughout 
the course of treatment for such individuals. Adolescent 
male patients with ISS can be treated with rhGH for a 
short time and rhGH alone cannot achieve the ideal 
lifetime height. In the case of adolescent male patients, 
Anastrozole can be employed to suppress skeletal 
maturation, prolong the duration of rhGH therapy, thereby 
remarkably enhancing the final height attainment in 
children and optimizing treatment outcomes (Martin et 

al., 2022). By doing so, it can prevent bone fractures and 
knee pain caused by rapid bone growth. When combined 
with Anastrozole, rhGH treatment produces significantly 
better results than rhGH alone. The results showed that no 
remarkable difference was found in the incidence of 
adverse reactions, revealing that the drugs of Anastrozole 
and rhGH were mild and could be tolerated in young 
people and the safety of drug was guaranteed. This study 
is constrained by its small sample size, absence of 
regional diversity and lack of feedback mechanisms. To 
better serve clinical practice, future research endeavors 
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should aim to conduct cross-regional, multi-center 
investigations with larger sample sizes to obtain more 
precise evidence. Such efforts would contribute to a 
comprehensive understanding of the subject matter. 
 
CONCLUSION 
 

In conclusion, the combination therapy of Anastrozole 
and rhGH demonstrates efficacy in the management of 
idiopathic dwarfism. This treatment approach effectively 
fosters growth and development in children, improves 
bone metabolism and trace element metabolism and 
upholds a favorable safety profile. Thus, this therapeutic 
regimen holds promise for widespread clinical 
implementation and adoption. 
 
Polished and Expanded Conclusion: In summation, the 
innovative combination therapy employing Anastrozole in 
conjunction with recombinant human Growth Hormone 
(rhGH) has been found to be a potent and effective 
strategy for the treatment of idiopathic dwarfism. This 
integrated treatment regimen has not only successfully 
facilitated enhanced growth and developmental outcomes 
in pediatric patients but has also markedly improved bone 
and trace element metabolism, thereby addressing critical 
aspects of the condition. Importantly, the therapy 
maintains a commendable safety record, which is a 
paramount consideration in clinical practice. 
Consequently, this therapeutic approach emerges as a 
promising candidate for broader clinical application and 
integration into standard treatment protocols for 
idiopathic dwarfism, with the potential to significantly 
improve the quality of life for affected children 
worldwide. 
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