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Abstract: Prompt diagnosis and early treatment are key
goals to optimize the outcomes of children with growth
hormone deficiency (GHD) and attain the genetically ex-
pected adult height. Nonetheless, several barriers can hinder
prompt diagnosis and treatment of GHD, including payer-
related issues. In Saudi Arabia, moderate-to-severe short
stature was reported in 13.1 and 11.7 % of healthy boys and
girls, respectively. Several access and payer barriers can face
pediatric endocrinologists during the diagnosis and treat-
ment of GHD in Saudi Arabia. Insurance coverage policies
can restrict access to diagnostic tests for GHD and recom-
binant human growth hormone (rhGH) due to their high
costs and lack of gold-standard criteria. Some insurance
policies may limit the duration of treatment with rhGH or
the amount of medication covered per month. This
consensus article gathered the insights of pediatric endo-
crinologists fromSaudi Arabia to reflect the access and payer

barriers to the diagnostic tests and treatment options of
children with short stature. We also discussed the current
payer-related challenges endocrinologists face during the
investigations of children with short stature. The consensus
identified potential strategies to overcome these challenges
and optimize patient management.
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Background

Growth hormone deficiency (GHD) is a rare yet treatable cause
of short stature and growth failure in pediatrics [1]. It is a
multifaceted condition with a myriad of etiologies that are
typically classified into congenital (such as POU1F1 and PROP1
variants), acquired (such as traumatic brain injury or tumors),
and idiopathic causes [2]. While growth failures and dimin-
ished height velocity are the most prominent consequences of
GHD, children with persistent GHD are prone to impaired
metabolism, leading to insulin resistance, altered lipid profile,
and decreased lean bodymass (LBM) in adulthood [3]. GHD can
also impact the cognitive and psychosocial development of
children, and it is associated with memory and attention defi-
cits, poor self-esteem, anxiety, and depression [4, 5].

Thus, early diagnosis and prompt treatment are key
goals to optimize the outcomes of the affected patients and
attain the genetically expected adult height [6–8]. Nonethe-
less, the diagnosis of GHD remains challenging due to the
lack of a universally accepted cut-off value for peak GH level,
introducing variability in diagnostic criteria and risks of
false positives and negatives [9, 10]. Additionally, insulin-like
growth factor (IGF)-1 can be affected by patient-specific
factors, poor diagnostic yield in some conditions, and high
variability in the reported cut-off values [1]. The treatment
with recombinant human growth hormone (rhGH) therapy
can be changeling due to the lack of standard criteria for

*Corresponding author: Dr. Najya Attia, MD, Consultant Pediatric
Endocrinologist, Assistant Professor, Department of Pediatric, King Saudbin
Abdulaziz University for Health Sciences, Mail Code 6325, Minister of
National Guard Health Affairs, King Abdulaziz Medical City, P.O. Box 9515,
Jeddah 21423, Saudi Arabia; and Department of Pediatric Endocrinology,
King Abdulaziz Medical City/King Saud bin Abdulaziz University for Health
Sciences/King Abdullah International Medical Research Center, Jeddah,
Saudi Arabia, Phone: 012-2266666x24388/22069, Fax: 012-2266666x22759/
22140, E-mail: dr_najya.attia@yahoo.com
Khairya Moussa, Andalusia Medical Groups, Jeddah, Saudi Arabia
Abdulaziz Altwaim, King Saud bin Abdulaziz University for Health Sciences
(KSAU-HS), Riyadh, Saudi Arabia; and International Diabetes Care Center,
Jeddah, Saudi Arabia
Abdulmoein Eid Al-Agha, Pediatric Department, Pediatric Endocrinology&
Diabetes Section, King Abdulaziz University Hospital, Jeddah, Saudi Arabia
Ashraf A. Amir, International Medical Center, Jeddah, Saudi Arabia
Aseel Almuhareb, Pfizer, Riyadh, Saudi Arabia

J Pediatr Endocrinol Metab 2024; 37(5): 387–399

Open Access. © 2024 the author(s), published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International License.

https://doi.org/10.1515/jpem-2024-0021
mailto:dr_najya.attia@yahoo.com


treatment discontinuation, high rate of treatment non-
adherence, and high cost [11]. GH treatment is costly, and
most families cannot cover the treatment as an out-of-pocket
payment. Hence, insurance companies play a vital role in
treatment access [12]. Reimbursement issues can signifi-
cantly hinder the appropriate management of GHD in chil-
dren due to restrictive measures [13].

In Saudi Arabia, moderate-to-severe short stature was
reported in 13.1 and 11.7 % of healthy boys and girls,
respectively [14]. Several challenges face pediatric endocri-
nologists during the diagnosis and treatment of GHD in Saudi
Arabia, including the genetic and ethnic variations, lack of
locally-adopted diagnostic criteria, low awareness of the
differential diagnosis of short stature in primary and sec-
ondary care, and the lack of well-established recommenda-
tions for the initiation and discontinuation of rhGH [15]. In
addition to these challenges, access and payer barriers can
significantly burden the management of GHD in Saudi Ara-
bia [16]. Insurance coverage policies can restrict access to
diagnostic tests for GHD and rhGHdue to their high costs and
lack of gold-standard criteria. Some insurance policies may
limit the duration of treatment with rhGH or the amount of
medication covered per month [17].

This consensus article gathered the insights of pediatric
endocrinologists from Saudi Arabia to reflect the access and
payer barriers to the diagnostic tests and treatment options
of children with short stature. We also discussed the current
payer-related challenges endocrinologists face during the
investigations of children with short stature. The consensus
identified potential strategies to overcome these challenges
and optimize patient management.

Consensus development

This consensus gathered the opinions of Consultant Pediatric
Endocrinologists and representatives from insurance com-
panies during ameeting on the 9th of March, 2023. The Saudi
Working Group for Pediatric Endocrinology organized the
meeting to discuss the access and payer barriers to the
diagnosis, management, and insurance coverage issues
related to GHD in children in Saudi Arabia. In addition to the
insights gathered from the meeting, a comprehensive liter-
ature search was conducted to supplement the discussion
and ensure that the consensus was based on the most recent
and robust evidence. The literature search was performed
using multiple databases, including PubMed, Scopus,
Cochrane Central, EMBASE, and Google Scholar. The search
strategy included terms related to GHD, pediatric endocri-
nology, diagnosis, management, and health insurance. The
search was limited to articles published in English. All

relevant articles, including original research, reviews, and
guidelines, were included.

Understanding pediatric GHD

Diagnostic recommendations for GHD

Familial and constitutional factors account for themajority of
short stature causes in children. Hence, evaluating a child
with short stature aims primarily to identify the presence of
pathologic causes, such as GHD and Turner syndrome. The
classical phenotype of GHD in children involves short stature
(height ≤−2 standard deviation score [SDS]), mid-facial hy-
poplasia, and truncal adiposity. However, a considerable
proportion of children with GHD do not exhibit this classical
phenotype, contributing to delayed diagnosis [2]. GHD should
be suspected in children with short stature and impaired
height velocity or growth failure. According to the Growth
Hormone Research Society (GRS), GHD should even be sus-
pected in childrenwithout short stature if there is a deviation
in the height target or height deflection of 0.3 SDS/year [6].

Thus, auxological criteria were proposed to inform pri-
mary healthcare providers about the need for referral of
children with short stature to secondary care. Table 1 shows
the recommended criteria for referral by the GRS [6] and a
previous consensus from the Gulf Council Cooperation (GCC)
countries [15]. Children with short stature may present with
clinical symptoms and signs of the underlying causes of short
stature, such as dysmorphisms in genetic disorders [18].

Table : Criteria for referral for assessment of short statue.

GRS  update [] GCC consensus []

Height≤− SDS Infants (< years old)
– Height SDS≤3 or
– Height SDS≤2 on two or more

occasions within one year
Height<−. SD below
the mid-parental height

Children (–)
– Height SDS>1.6 below

TH SDS; AND
– Height SDS≤2.5; AND
– Height deflection of SDS>1

over an undetermined time
interval (minimum four months)

A height deflection of at
least . SDS/year
unexplained by other causes

–

Signs of hypoglycaemia and/or
midline defects/pathologies
in neonates

–

Signs of multiple pituitary failure –
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In the case of clinical findings suggestive of GHD, labo-
ratory assessment should be initiated. GH provocation tests
are essential in the diagnosis of GHD and help evaluate the
capacity of the pituitary gland to release GH in response to
stimuli [19]. The GH peak cut-off for diagnosis is debated,
between 5 and 10 μg/L [18, 20–24]. Lab discrepancies can be
reduced by using standard calibration. The 22 kDa isoform is
recommended as the best measurement of pituitary GH
secretion [20, 25, 26].

Puberty and the use of sex steroids both cause an in-
crease in GH secretion [27]. Guidelines recommend sex ste-
roid priming before GH testing in prepubertal males >11
years and females >10 years to enhance GH secretion and
reduce false-positive results [20], but it remains controver-
sial due to the risk of non-physiological GH secretion causing
false-negative tests [28], limiting potentially beneficial
replacement therapy [21, 23].

The interpretation of GH provocative test results should
incorporate other biochemical parameters, such as IGF1 and
IGF binding protein 3 (IGFBP3), due to their positive corre-
lation with GH secretion [29]. Unlike the pulsatile secretion
pattern of GH, IGF1 and IGFBP3 exhibit minimal circadian
variation, thereby making a single measurement of these
parameters potentially more reliable than that of GH. As a
result, IGF1 and IGFBP3 have been explored as potential al-
ternatives to GH stimulation testing [30–32] and suggested as
indicators of GH treatment [33]. While IGF1 has shown good
tomoderate specificity but low sensitivity in diagnosing GHD
[23, 34], IGF1 values ≤−2.0 SDS are highly predictive of GHD,
and values >0.0 SDS adjusted for age, sex, and pubertal
maturation render GHD unlikely [34, 35]. Notably, the diag-
nostic sensitivity of IGF1 is particularly low in children who
underwent cranial irradiation [36]. Conversely, IGFBP3 may
offer additional diagnostic information in young children
due to its correlation with integrated GH secretion [25].

While IGF1 levels are often utilized as preliminary diag-
nostic metrics for GHD, reliance solely on this biomarker can
pose significant challenges in clinical practice [37], especially
since there are no internationally accepted guidelines that
recommend GH stimulation testing based on normal IGF-1
levels alone. This issue is exacerbated by the broad range of
what is considered a ‘normal’ IGF-1 level, often spanning a
widenumerical range (e.g., 110–500) [37], leading tomisleading
interpretations. Moreover, most laboratory tests do not adjust
IGF-1 levels based on the patient’s stage of pubertal matura-
tion – a significant oversight given that many physicians also
do not specify this stage when requesting tests. As such, a
‘normal’ IGF-1 result may not be universally applicable or
informative, raising concerns about the adequacy of using
IGF-1 as the sole criterion for approving or denying further GH
testing.

To ensure accurate diagnosis, excluding other medical
conditions that may present with similar clinical features as
GHD is essential. Thyroid function tests, for instance, are
vital as hypothyroidism can mimic GHD due to its similar
growth-retarding effects [38]. Additionally, a complete blood
count and erythrocyte sedimentation rate may help identify
chronic diseases or inflammatory conditions that can
adversely affect growth [39]. Serum electrolytes, calcium,
and phosphorus levels, alongside renal function tests, can
aid in excluding renal disorders, which are often associated
with poor growth [40]. Genetic testing may also be war-
ranted in certain cases to rule out genetic syndromes asso-
ciated with short stature, such as Turner syndrome or
Prader–Willi syndrome [41, 42]. Bone age radiographs are
further instrumental in differentiating between GHD and
familial short stature, the latter being a common benign
cause of short stature in children [43]. Moreover, a thorough
endocrinological evaluation, including adrenal function
tests, is crucial to exclude other endocrinopathies that could
manifest as impaired growth [44]. By using a comprehensive
battery of tests, clinicians can ensure accurate diagnosis and
optimal management of growth disorders in children.

Clinical indications for GH therapy

The United States Food and Drug Administration (FDA) has
approved the use of GH therapy for a variety of pediatric
conditions, with GHD being the most common indication
[20]. Additionally, GH therapy is approved for treating ge-
netic conditions like Turner syndrome and Prader–Willi
syndrome, both of which result in short stature and delayed
development [45–47]. It has also shown promise in promot-
ing growth for children suffering from chronic renal insuf-
ficiency, a condition often associatedwith growth failure [48,
49]. Furthermore, children born small for gestational age
(SGA) who do not achieve catch-up growth by the age range
of 2–4 years can benefit from GH treatment [50, 51]. The
therapy is also applicable for cases of idiopathic short stat-
ure, where the cause of growth failure is unknown [20, 52].
Another genetic condition that results in short stature, SHOX
deficiency and, recently, Noonan syndrome, can also be
effectively managed through GH therapy [53, 54]. This reg-
ulatory approval highlights the diverse applicability and
therapeutic benefits of GH therapy across a spectrum of
pediatric growth disorders.

In addition, there are relative clinical indications for GH
therapy. These include conditions where GH therapymay be
beneficial but is not approved by the US. FDA. These include
Down syndrome, cystic fibrosis, neurofibromatosis type 1,
and cerebral palsy [55–58].
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In Saudi Arabia, insurance companies approve GH
therapy treatment on an individualized basis, and there is a
lack of clear guidelines for insurance companies in Saudi
Arabia regarding the approval of GH therapy for patients
with GHD. There is a considerable variation in the in-
dications of GH therapy among insurance companies in
Saudi Arabia.

Breakthroughs in growth hormone
deficiency (GHD) treatment

In recent years, a significant breakthrough in GHD treat-
ment has been observed. Notably, the advent of longer-
acting formulations, such as Jintrolong, Lonapegsomatropin,
Somapacitan, and Somatrogon, has revolutionized the
therapeutic landscape by providing patients with a more
convenient and less frequent dosing regimen [59, 60]. Unlike
traditional short-acting GH formulations requiring daily
injections, these new formulations offer weekly or bi-weekly
dosing schedules, improving patient compliance and quality
of life [61]. Furthermore, non-invasive and patient-friendly
options have been developed in non-injection delivery sys-
tems, such as the inhaled, transdermal, and oral routes [62,
63]. In Saudi Arabia, insurance companies offer long-acting
GH. However, if the insurance agreement excludes endo-
crine disorders, the budget is generally restricted to GHD
only.

The concept of combination therapies and genetic
therapies has also enhanced the paradigm of GHD treat-
ment. Combination therapies address themultiple hormonal
deficiencies often associated with GHD by co-administering
GH with other hormone replacement therapies, such as
thyroid hormone, sex hormones, or corticosteroids, thus
providing a more comprehensive treatment approach [64,
65]. Genetic therapies, on the other hand, hold promise for
treating GHD at its root cause. Gene therapy, employing
vectors to deliver functional genes, can correct the under-
lying genetic defects causing GHD [66]. As science and
technology continue to evolve, the future of GHD treatment
appears promising, characterized by more efficient, conve-
nient, and comprehensive therapeutic strategies.

Access barriers to diagnostic tests

Insurance coverage

The experts highlighted that insurance companies often refuse
to perform provocative GH testing, which represents the main
diagnostic barrier in Saudi Arabia. The high rejection rate is

attributed to several factors. Oneof these factors is thehigh cost
of diagnostic tests for GHD, such as GH provocation tests or
measuring IGF-1 levels (Table 2). The mainstay of GHD diag-
nosis–GHprovocation tests andmeasurement of IGF-1 levels–
are notably expensive. These high costs, compounded by the
need for frequent IGF-1 testing to monitor the disease course
and response to treatment, can place a considerable financial
burden on individuals and families, especially when health
insurance companies deny testing [67]. Moreover, the cost-
sharing models prevalent in many health policies may still
present a prohibitive expense for many families [68]. Efforts to
mitigate these financial barriers could include health policy
reforms to expand insurance coverage for GHDdiagnostic tests
and related procedures [69]. Additionally, implementing cost-
effective strategies in healthcare delivery could reduce the
overall cost burden [70].

Another factor contributing to the high rejection rate is
the wide range of “normal” IGF-1 tests. Insurance companies
in Saudi Arabia decide on GH provocation testing based on
the results of IGF-1 in most cases; they frequently deny GH
stimulation testing if IGF-1 levels are within the “normal”
range, even though normal IGF1 encompasses a wide range
(e.g., 110–500) [37]. This creates a substantial barrier to ac-
curate diagnosis, particularly for children who may be
notably shorter than their peers (Table 2). Moreover, IGF-I

Table : Experts’ insights on the insurance-related access barriers to the
diagnosis.

Barriers to insurance coverage

. Insurance companies often refuse to perform provocative GH testing,
which represents the main diagnostic barrier in Saudi Arabia. The high
rejection rate is attributed to several factors.

. Diagnostic tests for GHD, such as GH provocation tests or measuring
IGF- levels, can be expensive. The cost of these tests may pose a
financial burden for individuals or families without adequate insurance
coverage.

. Insurance companies frequently deny GH stimulation testing if IGF-
levels are within the ‘normal’ range, even though normal IGF encom-
passes a wide range (e.g., –).

. Lack of clear policy or guidelines for approving GH stimulation tests for
short-stature pediatric patients

. Diagnosis of GHD relies on assessing multiple factors, including clinical
evaluation, growth parameters, and other laboratory tests. This depen-
dence on multiple factors can lead to further challenges in gaining
approval from insurance companies.

. Clinicians often have to provide repeated justifications and rationale for
requesting GH stimulation tests, even multiple times, without guaran-
teeing approval.

. Insurance companies often reject requests for laboratory tests to exclude
other conditions that could cause short stature, further exacerbating the
diagnostic dilemma for patients suspected of GHD.

. There is a lack of standardized, unified recommendations among in-
surance companies for diagnosis and treatment of short stature.
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and IGFBP-3 have demonstrated limited sensitivity despite
their high specificity for GHD [71, 72]. The difficulty of
interpreting IGF-1 levels in infants under three years of age
is recognized, and IGFBP-3 may be of greater value for
diagnosing GHD in these subjects [73]. Furthermore, their
efficacy is compromised by factors such as food intake,
chronic nutritional status, and issues related to assay pre-
cision [74].

In addition, the diagnosis of GHD deficiency can be
challenging due to the shortcomings of the provocative GH
testing [75]. The interpretation of GH provocation test results
can be challenging due to a significant number of false-
positive outcomes, indicating low specificity and poor
reproducibility [22, 76]. These challenges stem from several
factors, including the non-physiological nature of the stim-
uli, which fails to replicate the normal secretory dynamics.
Additionally, the periodic secretion of somatostatin may
influence the response of somatotrophs [77]. Moreover,
various other factors such as obesity, undernutrition, sex,
age, and puberty have an impact on GH secretion [78]. For
instance, GH responses to stimulation tests tend to decrease
with increasing body mass index (BMI) [79]. The reproduc-
ibility of these tests is also questionable, with various studies
indicating inconsistencies in repeated test results on the
same subject using diverse stimuli [80]. The GH assays
exhibited variable reactivity to different GH isoforms, lead-
ing to significant discrepancies in results from different
commercial assays [81, 82]. In return, several cut-off values
have been reported for the GH provocative tests to define GH
deficiency, and it was reported that the GH stimulation test
poorly differentiates between GHD and other related con-
ditions [83–85].

Owing to these limitations, the experts stated that the
approval of payers and insurance companies for diagnostic
tests for GHD in pediatric patients is inconsistent (Table 2).
This inconsistency is observed among different insurance
companies and within the same company. Consequently,
healthcare providers are often left in a difficult position,
navigating the complicated insurance landscape to secure
approval for necessary tests. This lack of uniformity signif-
icantly hinders the timeliness and accessibility of GHD
diagnosis. A contributing factor to this inconsistency is the
absence of clear policies or guidelines regarding the
approval of GH stimulation tests for pediatric patients.
Without standardized guidelines, it becomes difficult for
clinicians to understand the specific criteria needed to
secure approval for diagnostic tests. As a result, pediatric
patients may face delays or even denial of important diag-
nostic services. The inconsistency in the approval process
and policies can lead to inequity in access to GHD diagnostic
tests. Some insurance plans may not fully cover these

diagnostic procedures, leading to significant out-of-pocket
costs for families [86].

Another issue arises from the fact that the diagnosis of
GHD relies on a thorough evaluation of multiple factors,
including clinical presentation, growth parameters, and
various laboratory tests. As such, insurance companies often
require evidence from multiple sources in case of abnormal
IGF-1, further complicating the approval process and
delaying diagnosis [75, 85]. Compounding these challenges is
the frequent requirement for clinicians to provide repeated
justifications for requesting GH stimulation tests. This cycle
can cause significant delays, affecting the timeliness of GHD
diagnosis and potentially delaying the start of necessary
treatments (Table 2).

Lastly, insurance companies often reject requests for
laboratory tests to exclude other conditions that could cause
short stature, further exacerbating the diagnostic dilemma
for patients suspected of GHD. These tests are essential in
differential diagnosis, helping to rule out other potential
causes of growth issues and to affirm GHD [38–40]. Without
approval for these tests, clinicians may face significant dif-
ficulties in establishing a firm GHD diagnosis (Table 2).

Healthcare system-related barriers

The lack of awareness among healthcare providers and pa-
tients regarding the importance of early identification is one
of themajor issues in the diagnosis andmanagement of GHD
[87]. The clinical presentation of GHD can be subtle, often
resulting in it being overlooked during routine pediatric
evaluations. Additionally, the nonspecific nature of symp-
toms can lead to misdiagnosis or delay in seeking appro-
priate help [75]. The responsibility for evaluating GHD in
children lies primarily on general pediatricians or family
physicians, who are typically referred infants or children
identified as short in primary care settings. Nevertheless,

Table : Experts’ insights on the healthcare system-related access bar-
riers to the diagnosis.

Barriers related to the healthcare system

. There could be a lack of awareness among healthcare providers and
patients about the importance of early diagnosis of GHD. This can result
in delayed or missed opportunities for testing.

. Specialists who perform GHD diagnostic tests may not be readily avail-
able in all areas, especially in less populated regions. This can create
access challenges for individuals who need these tests but cannot access
specialized healthcare providers easily.

. Even when the tests are available, there may be long wait times for
appointments or test scheduling, further delaying the diagnostic process.
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experts have noted an opportunity for enhancing the level of
education and expertise among general pediatricians in the
specialized area of childhood growth and growth disorders
(Table 3). It is essential to prioritize medical education to
equip pediatricians with the necessary skills in clinical
assessment, including history taking, physical examination,
height measurement techniques, and the use of growth
charts [15]. Some studies suggest an urgent need for better
education and training among healthcare providers to
improve recognition and understanding of this condition
and expedite referral to specialist services [88].

The availability of specialists trained to diagnose GHD in
children is a major factor affecting the accessibility of diag-
nostic testing, particularly in rural or less populated areas,
as stated by Saudi experts (Table 3). In several regions, there
is a noticeable gap in the availability of specialized centers
(such as King Abdulaziz Medical City in Jeddah) for con-
ducting and interpreting advanced endocrine tests like the
GH stimulation test [15]. This scarcity of specialists can create
health disparities among pediatric populations, where chil-
dren from urban areas, where the concentration of health-
care providers is relatively high, can readily access
diagnostic tests, while those in rural locations cannot [89].
This regional imbalance contributes to an uneven distribu-
tion of healthcare resources, exacerbating existing in-
equities in healthcare access [90].

Attempts to bridge these gaps, including telemedicine
and mobile diagnostic units, have demonstrated some suc-
cess but are not without their own set of challenges [91].
Telemedicine, for instance, has shown potential in providing
families in remote locations access to pediatric endocri-
nology consultations [92]. However, technical limitations,
lack of familiarity with digital platforms among patients and
physicians, and unresolved questions around reimburse-
ment and legal issues present barriers to its widespread
adoption [93]. Therefore, while innovative solutions show
promise, more comprehensive efforts are needed to ensure
equitable access to GHD diagnostic tests across various
regions.

Long wait times for appointments and test scheduling
pose another substantial barrier to promptly diagnosing
GHD in children (Table 3). According to the literature, the
prolonged wait times can be attributed to several factors,
including a shortage of specialists, high demand for services,
and inefficiencies in the healthcare system [94]. Therefore,
children with suspected GHD often encounter significant
delays before they can receive diagnostic testing, leading to
the potential progression of their condition and delayed start
of necessary treatment [75].

Efforts to shorten the waiting times include refining
scheduling procedures, increasing workforce capacity, and

adopting new technologies or strategies to enhance effi-
ciency [95]. However, these initiatives require further vali-
dation and wider implementation. As in the case of the
limited availability of specialists, innovative solutions such
as telemedicine may also play a role in addressing this issue.
It has been demonstrated to be particularly effective in
reducing wait times in other areas of pediatric medicine,
potentially providing a framework for its application in pe-
diatric endocrinology [96].

Access barriers to GH therapy

As previously mentioned, the indications of rhGH have
substantially expanded over the past few decades from GHD
to include idiopathic short stature and short stature with
SGA, among others [97]. However, the prescription of rhGH
is a shared decision-making between pediatric endocrinol-
ogists and healthcare payers. From a payer perspective, the
rejection of GH therapy can be broadly attributed to the
variations in insurance policies and cost-containment stra-
tegies [98].

Barriers related to insurance policies

The current evidence suggests diverse criteria for the iden-
tification of potential candidates for GH therapy.While there
is little disagreement regarding the use of rhGH in classical
GHD, debate still exists regarding the use of GH therapy in
children with non-GHD short stature [99]. Additionally, the
response to GH therapy was found to vary between patients
according to age, sex, and indications, among other factors
[100]. A considerable proportion of children with GHD show
a poor response (defined as an increase in height SDS<0.3 or
<0.5; an increase in HV<3 cm/year; and/or an increase in HV
SDS<+1 SD comparedwith healthy children the same age and
sex [101]) to rhGH; however, there is a lack of validated
criteria to predict response to GH therapy, adding another
management dilemma [15, 102]. In a nationwide survey,
nearly 90 % of pediatric endocrinologists stated that there is
no universal consensus for factors predicting response to GH
therapy [103].

With the lack of universal criteria and the views that
rhGH is a life-enhancer medication that does not treat life-
threatening conditions, payers may restrict GH therapy ac-
cess and limit the approval rate [104–106]. Interestingly, a
previous report investigated the discrepancy between
physician recommendations and private insurance de-
cisions regarding rhGH for children with short stature. The
results showed that 28 % of the physician-recommended

392 Attia et al.: GHD in Saudi Arabia



rhGHwas rejected by insurance companies. The discrepancy
rate was even higher for nontraditional indications of rhGH,
such as idiopathic short stature. This was attributed mainly
to the substantial variations in the insurance policies for
covering non-GHD conditions, leading to discrepancies in
treatment access [17].

Insurance companies typically have internal review
processes and policies to approve rhGH treatment, particu-
larly for nontraditional indications where guidelines and
consensus are lacking. A retrospective review of claim da-
tabases by Grimberg and Kanter found that insurance
coverage of GH therapy for idiopathic short stature varies
widely across the US. Some insurance plans cover the full
cost of treatment, while others only cover a portion of the
cost or do not cover the treatment at all [107]. This incon-
sistency in coverage can create disparities in access to GH
therapy, with individuals in lower-income households being
less likely to receive treatment. Even when insurance plans
cover GH therapy, there can be significant barriers to access.
These can include strict eligibility criteria, lengthy approval
processes, and the requirement for frequentmonitoring and
re-approval of treatment. It was also previously reported
that insurance coverage may disagree with physician rec-
ommendations regarding the dose and frequency of GH
therapy [13]. These barriers can delay or prevent individuals
from receiving the necessary treatment.

In Saudi Arabia, insurance companies approve GH
therapy treatment on an individualized basis, considering
the provided data and the proposed guidelines. However,
consultant endocrinologists stated that there is a lack of clear
guidelines for insurance companies in Saudi Arabia
regarding the approval of GH therapy for patients with GHD
(Table 4). This can create a significant barrier when pre-
scribing rhGH. The varied policies can lead to confusion and
uncertainty for patients and healthcare providers, as they
may need to navigate different requirements and processes

for each insurance company. The authorization process can
be time-consuming, leading to delayed approval of GH
therapy. Additional insurance-driven barrier to rhGH access
is the need for documented evidence of GHD diagnosis.
While this requirement is understandable from a medical
and financial perspective, it can also create barriers, which
were discussed in Access barriers to diagnostic tests. The
requirement for multiple tests to confirm the diagnosis may
delay the initiation of treatment.

Cost-related barriers

In terms of treatment cost, rhGH is a highly expensive
medication, despite its cost-effectiveness compared to no
treatment [108], due to its complex production process. The
cost of GH therapy can range from USD 10,000 to 60,000 per
year, depending on the dosage and the specific GH product
used. Previous reports estimated that rhGH costs nearly USD
14,000 per child weighting <20 kg [17]. Recent reports from
Saudi Arabia showed that rhGH costs nearly USD 1,717 and
2,820 per centimeter gained in children with GHD and SGA,
respectively; these figures were based on the prices listed by
the Saudi FDA, and it is expected to be 20 %higher in patients
treated in private settings [109]. Meanwhile, the cost of a
10 mg pen of long-acting rhGH is USD 267 in Saudi Arabia.
Hence, most families may find it difficult to cover the cost of
treatment as an out-of-pocket payment. In agreement with
the previous consensus from GCC countries [110], experts
highlighted that the high cost of rhGH serves as a significant
barrier to prescribing the therapy for children with growth
disorders and to securing insurance approval, thereby
leading to more restrictive approval procedures (Table 4).

Barriers related to treatment duration

Several studies highlighted the importance of early initiation
of GH therapy [111, 112]. However, the long-term effects of GH
therapy remain a subject of debate. Some studies reported
positive outcomes for short stature in children with SGA and
that the growth effect increased following dose escalation,
even in the low responders in the initial two-year treatment,
indicating the effectiveness of dose escalation [113, 114]. On
the contrary, a systematic review found thatwhile treatment
with rhGH improves short-term linear growth, its long-term
effect is inconsistent, and the treatment duration should be
individualized according to the patient’s response [115].With
the lack of consistent long-term data, the Saudi expert stated
that insurance companies may be reluctant to cover long-
term GH therapy. Even when GH therapy is covered by

Table : Experts’ insights on the insurance-related access barriers to GH
therapy.

Barriers to treatment access

. Insurance companies often have their own coverage policies and criteria
for approving GHD treatment.

. Many insurance companies require documented evidence of GHD
diagnosis, often through GH stimulation tests, before approving treat-
ment, even for conditions that do not need GH stimulation test, such as
Turner syndrome, SGA, and kidney insufficient.

. Delays in approval can occur depending on the complexity of the case or
insurance company procedures.

. Insurance companies may also take into account cost considerations
when reviewing and approving GHD treatment.
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insurance, there may be limitations on the duration of
treatment. Some insurance policies may only cover treat-
ment until the child reaches a particular age (15 years for
boys and 13 for girls) or height or until bone growth plates
have closed. This can lead to premature discontinuation of
treatment, potentially limiting the effectiveness of the ther-
apy (Table 4).

Call for action

Several strategies are needed to overcome the access bar-
riers faced by children with GHD or non-GHD short stature
indicated for rhGH therapy (Figure 1). Raising awareness
about the importance of early diagnosis and treatment of
GHD among healthcare providers, patients, and insurance
companies is crucial to ensure optimal patient outcomes. An
adequate awareness can improve treatment access and
maintain uninterrupted GH therapy for patients with
documented GHD. Likewise, educating insurance companies
about the benefits and long-term cost-effectiveness of timely

GHD diagnosis and treatment is another important strategy.
RhGH has several metabolic benefits, including an increase
in resting metabolic rate (RMR) and fat-free mass and a
decrease in fat mass, as well as increased insulin sensitivity
and dose-dependent increase in IGF-1 [116, 117]. Timely
diagnosis and treatment of GHD can potentially lead to sig-
nificant cost savings in the long run by reducing the need for
additional healthcare services and improving patient out-
comes. Interestingly, untreated GHD was found to be asso-
ciated with higher non-GH healthcare costs than treated
GHD [118].

Another crucial strategy is to work toward standardized
guidance for insurance coverage policies. In response to the
variations in insurance policies and procedures, the Saudi
Council of Health Insurance (CHI) is working on streamlining
the approval processes to increase their efficiency. This reg-
ulatory effort is expected to reduce the time taken for treat-
ment authorization, thereby facilitating quicker access to
necessary healthcare services. Furthermore, the CHI is
encouraging scientific societies to submit their guidelines for
endorsement. These guidelines, particularly those related to

Figure 1: Barriers to access to diagnostic tests and GH therapy in Saudi Arabia and strategies to overcome them. Created with BioRender.com.
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GHD diagnosis and treatment, are requested in an easy-to-
follow algorithm format. This approach is intended to
simplify the understanding and application of these guide-
lines, making it easier for insurance companies to review and
approve treatments. Identifying gaps, inconsistencies, or
restrictive criteria that hinder access to proper diagnosis and
treatment is another key strategy. Developing recommenda-
tions for policy reforms to improve coverage for GHD diag-
nostic tests and treatment is also important.

However, engaging with insurance companies to
implement these guidelines and policy reforms is a multi-
faceted approach that should involve several key steps. It is
important to standardize and unify the diagnostic approach
and provide recommendations to start and stop rhGH in
children and adolescents with SS among all insurance
companies in Saudi Arabia. Hence, the first step is estab-
lishing communication channels with insurance company
representatives to discuss the importance of GHD diagnosis
and treatment. Building a relationship with insurance
companies can help to ensure that they understand the
needs of patients with GHD and are willing to consider
changes to their coverage policies. Once these communica-
tion channels have been established, supporting the argu-
ment for early diagnosis and treatment of GHD with
evidence-based literature and data is crucial. This can be
followed by advocacy efforts to simplify the insurance
approval process and remove restrictive criteria.

It is worth noting that engaging with insurance com-
panies should be coupled with fostering partnerships and
collaborations with healthcare providers to ensure stream-
lined referral pathways and efficient coordination for GHD
diagnosis and treatment. In addition, disseminating evidence-
based guidelines and best practices should involve healthcare
providers to promote standardized approaches for diagnosis
and treatment.

Lastly, supporting and encouraging research efforts to
further understand and improve diagnosis techniques and
treatment efficacy for GHD is a crucial strategy. Research is
pivotal in enhancing our understanding of GHD, refining
diagnostic techniques, and improving treatment efficacy.

Conclusions

In conclusion, children with GHD or other conditions
resulting in short stature who are candidates for rhGH
therapy may encounter several barriers to treatment access
in Saudi Arabia. Insurance policies can significantly delay
both diagnostic testing and the timely initiation of thera-
peutic interventions. Moreover, insurance companies often
reject GH provocation test due to high cost or inaccurate

IGF-1 results, which representmajor access barriers for GHD
diagnosis in Saudi Arabia. Several strategies are needed to
overcome these barriers and ensure timely diagnosis and
treatment, leading to optimal growth outcomes and long-
term cost savings by reducing the need for additional
healthcare services.
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