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Despite increased recognition of the importance of optimizing care for patients with childhood-onset growth hormone deficiency (CO-GHD)
during the transition period from pediatric to adult services, its implementation in clinical practice in Saudi Arabia remains challenging. By an
initiative from the Saudi Society of Endocrinology and Metabolism, a panel comprising 11 experts, including both pediatric and adult
endocrinologists with practical experience in the clinical management of patients with CO-GHD, was convened to discuss issues relating to
transition care in this patient population. The primary objective of this consensus document was to develop the first clinician-led consensus
statement that establishes best practices when transitioning adolescents with persistent CO-GHD to adult care in Saudi Arabia. A modified
Delphi method was applied to develop consensus statements. A literature review was performed, and 20 statements were subsequently
formulated. After two rounds of Delphi, consensus was achieved for 18 of the 20 statements.
Keywords: Adult endocrinologist, Consensus, Childhood-onset growth hormone deficiency, Growth hormone replacement, Pediatric
endocrinologist, Saudi Arabia, Transition of care
Address for correspondence: Angham AlMutair, Saudia Arabia.
INTRODUCTION
Childhood-onset growth hormone deficiency (CO-GHD) is
an endocrine condition associated with several health issues
that require specific attention during the transition period
from adolescence to young adulthood.[1] Since the timing of
this transition period coincides with the transfer of care from a
pediatric to an adult endocrinologist, a care gap is created as a
consequence of losing patients to follow-up. A suboptimal
transition from pediatric to adult services can lead to
measurable adverse outcomes, higher costs to both the
article online

Website:
https://journals.lww.com/ijpam

DOI:
10.4103/ijpam.ijpam_7_23

of Pediatrics and Adolescent Medicine | P
health system and the family, as well as low levels of
patient and family satisfaction.[2,3] Despite the availability
of international clinical practice guidelines providing the
framework for transitioning young adults with CO-GHD,
notable variation exists between healthcare providers in
daily practice in clinical assessment, coordination of care,
and management among pediatric and adult services.[4–8]
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A panel comprising 11 experts, including both pediatric and
adult endocrinologists with practical experience in the
clinical management of patients with CO-GHD, was
convened to discuss and debate on issues related to
transition care in this patient population. The primary
objective of the meeting was to use the Delphi technique
to develop a consensus statement that establishes best
practices when transitioning adolescents with persistent
CO-GHD to adult care and provides practical guidance to
pediatric and adult endocrinologists in the clinical setting
to ensure optimal patient outcomes.

The topics reviewed in this document include the definition of
the transition period and CO-GHD, diagnostic criteria,
eligibility criteria for retesting, and the management of
patients with CO-GHD during the transition period. These
recommendations are intended to support rather than replace
physicians’ clinical judgment.

MATERIALS AND METHODS

A consensus-based approach, utilizing a modified Delphi
technique, was employed.[9–12]

Preparatory Phase
In preparation for the in-person meeting, the appointed
chairperson identified seven main topics of interest that
would serve as the sections for review. A panel of 11
experts from various healthcare sectors in Saudi Arabia
across different geographical regions, specializing in both
pediatric and adult endocrinology with extensive experience
in treating transition patients with CO-GHD, was invited to
take part in the consensus process. Members of the selected
expert panel were assigned to one of the seven workstreams
depending on their interests and expertise, and they
developed content within their respective sections to be
presented during the in-person meeting. A literature search
was conducted in April 2022 using PubMed by each panelist
to identify relevant publications.

The first step in the Delphi process involved the generation of
an initial list of topics for the voting consensus process. The
appointed chairperson formulated an initial list of practical
statements to guide the discussions around aspects related to
the management of patients with CO-GHD during the
transition period. A steering committee consisting of six
experts was formed, and a virtual meeting was held in
May 2022, where they reviewed and confirmed the list of
statements for inclusion in the Delphi consensus process. The
steering committee also reached an agreement on the process,
such as defining the criteria for consensus and the number of
rounds.

Round 1 Delphi Survey
Prior to round 1, data on the experts’ backgrounds and relative
experience with the topic were collected via an online
questionnaire. For the first round of voting, a total of 20
statements were circulated by e-mail to all 11 panel members.
22 International Journal of Ped
Experts were asked to independently rate their level of
agreement with each statement using a 5-point Likert
scale. A free-text response was also available, providing
the opportunity to elaborate or explain responses.
Statements rated ≥4 by 75% or more of the participants
were accepted as achieving consensus.[13]

Round 2 Delphi Meeting
An expert consensus development meeting was held in person
for round two to facilitative interactive discussion. The Saudi
Society of Endocrinology and Metabolism oversaw and
supported the process. The presentations prepared by the
panel members were presented, followed by the results of
the round one of the Delphi process. Statements that did not
meet the criteria for agreement or were ambiguous were
reviewed, discussed, refined, and reformulated as needed.
A second round of votes was conducted using the same voting
method as described for round 1.

Definition of the Transition Period
Blum et al. defined transition care as: “The purposeful,
planned movement of adolescents and young adults with
chronic physical and medical conditions from child-
centered to adult-oriented health care systems.” The term
“transition” refers to a complex set of attitudes, skills, and
processes that facilitate this movement, while “transfer”
refers to the change in service delivery from pediatric to
adult services.[14] Adolescence is a transitional period from
childhood to adulthood. It starts with the onset of
physiologically normal puberty and ends when an adult’s
identity and behaviors are accepted. The age range for
adolescence is not fixed and agreed on; however,
according to the World Health Organization, it corresponds
to the period between 10 and 19 years old. Given the
sensitivity of this period, flexibility from healthcare
providers is required during this phase since a young
person with a chronic condition can experience late
development or prolonged dependency.[15] The aims of
management in the transition period include assessment of
etiology and recombinant human growth hormone (rhGH)
replacement therapy regimen; achievement of full adult
somatic development; completion of pubertal, sexual, and
reproductive maturation; reduction of metabolic and
cardiovascular risks; attainment of adult psychosocial
development; and ongoing patient education.

Challenges in Transitional Care
With the increasing number of CO-GHD cases, and despite
the increased recognition of the importance of optimizing
transitional care, its implementation in clinical practice
remains challenging. The challenges include the lack of
dedicated service, no implementation of joint transition
visits, shortage of nurse educators, lack of knowledge and
skill by both pediatric and adult healthcare providers, as well
as cost issues due to a lack of integrated and comprehensive
services. “The National Audit (UK & ROI) of Adolescent
iatrics and Adolescent Medicine ¦ Volume 10 ¦ Issue 2 ¦ June 2023
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Health Care and Transition in Endocrinology—2016
Report” has shown that for the transition to be effective,
the aspects of health care supporting growth need to be
“young person friendly,” as defined by the “You’re
Welcome Quality Criteria” which consists of 10 criteria
that include accessibility, publicity, confidentiality and
consent, sexual and reproductive health services.[16]

Pediatric and adult endocrinologists say that there is no
“one size fits all” transition model. Care needs to be
tailored during adolescence to prevent complications since
it is difficult for young people to detach emotionally from
their pediatric endocrinologist and transition from parental
Figure 1: Algorithm for testing transition patients with childhood-onset isol
hormone, GHD= growth hormone deficiency, GST= glucagon-stimulation
MPHD=multiple pituitary hormone deficiency, PHD= pituitary hormone de

International Journal of Pediatrics and Adolescent Medicine ¦ Volume 1
responsibility to autonomy.[17] Some of the challenges
reported by young people were mainly related to the
environment and process rather than the provider, except
for the one about “staff who they could talk to about sensitive
issues.” Parents added the following: “opportunities to meet
parents” and “for them to have time alone.”[16]

In Saudi Arabia, there are some examples of transition
processes; however, they are mostly confined to individual
clinics, with little evidence of nationwide planning.[18,19] The
use of globally standardized solutions to transition care is
unlikely to be practical because of substantial differences in
ated growth hormone deficiency. BMI= body mass index, GH= growth
test, IGF= insulin-like growth factor-1, ITT= insulin tolerance test,

ficiency.

0 ¦ Issue 2 ¦ June 2023 23
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cultural practices and barriers such as resource limitations,
variations in the age of transfer, and the separation of medical
care between pediatric and adult endocrinology services.
Endocrine specialists view the transition period differently.
Pediatric endocrinologists mainly deal with congenital
diseases, in which auxology is important, and are more
likely to be involved with the patient and their family. On
the contrary, adult endocrinologists are more concerned with
body composition and metabolic factors.
Testing Transition Patients with Childhood-onset
Growth Hormone Deficiency
Criteria for Childhood-onset Growth Hormone Deficiency

Retesting

Despite recent evidence suggesting the importance of
ongoing rhGH replacement therapy during the transition
period, there remains a challenge and inconsistency in its
implementation in clinical practice.[20,21] The rationale
behind retesting is to confirm persistent growth hormone
deficiency (GHD) during the transition period,[22] allowing
the continuation of rhGH replacement therapy.[23]

Figure 1 summarizes the recommended algorithm for testing
transition patients with CO-GHD.[5,24–34]

Retesting is required for transition patients with idiopathic
GHD (IGHD) and serum insulin-like growth factor-1 (IGF-1)
<0 standard deviation score (SDS) at the time of diagnosis. It
is also required for patients with IGHD due to organic
hypothalamic–pituitary diseases, such as previous surgery,
pituitary hypoplasia, ectopic posterior pituitary, or previous
cranial irradiation, except for patients with genetic disorders.
Retesting patients who initially tested GH sufficient is
required in cases where the risk of developing persistent
GHD after previous radiation therapy is high.

Transition patients with two or fewer pituitary hormone
deficiencies (PHDs) and low-serum IGF-1 levels (�2.0
SDS) at the time of diagnosis should also be retested.
However, retesting is not required for transition patients
with IGHD or suspected hypothalamic GHD and serum
IGF-1 > 0 SDS, as the majority show normal GH
responses when retested after the final height is
achieved.[5,24–34] For patients with multiple PHDs (≥3
PHD) and patients with hypothalamic–pituitary congenital/
genetic defects, retesting is not required, and rhGH therapy
should be continued. Factors that increase the likelihood of
developing adult GHD after cranial irradiation include higher
radiation doses, younger age, and longer intervals after the
completion of radiotherapy.

Time for Retesting and Tests to be Performed

The interval between the re-evaluation and the
discontinuation of rhGH should not be less than 1 month
to allow for the reassessment of GH status.[4] The gold-
standard test to establish the diagnosis of adult GHD is the
insulin tolerance test (ITT) using a peak GH cut-point of
24 International Journal of Ped
5mg/L. However, it is important to consider associated safety
concerns, including the potential to cause severe
hypoglycemia, its contraindication in older patients,
patients with seizure disorders, and patients with cardio/
cerebrovascular disease.[35–37]

Glucagon-stimulation test (GST) is an alternative test to
ITT.[38] It is commonly used because of its availability,
reproducibility, safety, lack of influence by sex, and
hypothalamic causes of GHD and its few
contraindications.[39,40] Peak GH levels decrease with
increasing body mass index (BMI), and the following cut-
off points are used: 3mg/L for normal weight (BMI <25 kg/
m2) and overweight individuals (BMI 25–30 kg/m2) with a
high probability and 1mg/L for overweight individuals (BMI
25–30 kg/m2) with a low probability and obese patients (BMI
>30 kg/m2).[41,42] However, the diagnostic accuracy of the
GST remains unclear for patients with glucose intolerance.[43]

The third test used is the Macimorelin-stimulation test, which
is the Food and Drug Administration–approved diagnostic
test for adult GHD since December 2017. Its GH cut-point of
2.8mg/L.[44,45] The Macimorelin-stimulation test offers
several advantages, including oral administration with
good tolerability, reproducibility, safety, absence of
hypoglycemia, high sensitivity and specificity compared to
the ITT, and a duration of only 90 minutes with only four
sample collections. However, it is costly and can cause mild
dysgeusia and drug interaction.[44,45] Arginine and levodopa
testing are no longer recommended due to a lack of systematic
evaluation, validation, and low sensitivity and specificity in
adults and transitioning patients with CO-GHD.[46]

The number of required GH stimulation tests should be
determined by the clinical suspicion of the treating
endocrinologist at the time of diagnosis. If the clinical
suspicion is high, such as in patients with GHD with two or
fewer PHDs and low-serum IGF-1 levels (�2.0 SDS) or in
cases with IGHD with previous surgery, pituitary hypoplasia,
ectopic posterior pituitary, or previous cranial irradiation (IGF-
1 levels <0 SDS), one GH stimulation test is recommended.
However, in genetically confirmed cases, retesting is not
required. If clinical suspicion is low, as in patients with
IGHD or suspected hypothalamic GHD, two GH stimulation
tests are required to confirm persistent GHD.[43]

Management of Childhood-onset Growth Hormone
Deficiency during Transition
Treatment during Transition and Dose Adjustment

The benefits of resuming rhGH replacement therapy during
the transition period include long-term improvement in body
composition, muscle strength, and cardiovascular risk
markers, including improvements in dyslipidemia, with a
lesser impact on bone mineral density, insulin sensitivity,
and quality of life.[5,20,21,47–63] Patients with confirmed GHD
upon retesting should restart rhGH replacement therapy. The
recommended dose of rhGH replacement therapy in the
transition phase is 0.4 to 0.5mg/day. The dose used prior
iatrics and Adolescent Medicine ¦ Volume 10 ¦ Issue 2 ¦ June 2023
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to the interruption of rhGH replacement therapy can be used
as a guide for the restart dose. It is recommended to resume
rhGH replacement therapy at 50% of the dose used in
childhood. The treatment goal is to achieve IGF-1 levels
between 0 and +2 standard deviation with adjustments made
at 1- to 2-month intervals initially, increasing the rhGH
dosage by 0.1 to 0.2mg per day depending on the clinical
response, IGF-1 levels, and side effects. Once maintenance
dosage is reached, follow-up may be scheduled every 6 to 12
months thereafter until the patient is in their mid-twenties.
Follow-up and monitoring of rhGH replacement therapy

Monitoring should include clinical evaluation (blood pressure,
pulse rate, BMI, waist circumference), assessment of adverse
events, serum IGF-1 level, fasting glucose level, hemoglobin
A1c, lipid profile, thyroid function, cortisol level, andqualityof
life measurements (annually if feasible).[5,6,64,65]

Since GH affects body composition and the regional
distribution of body fat, a dual-energy X-ray
absorptiometry (DXA) scan for body composition and
bone mineral density should be obtained at the onset of
therapy. If the initial bone DXA scan is abnormal, it is
recommended to repeat the evaluation at 2- to 3-year
intervals to objectively define the response to
Figure 2: Flow chart showing the number of statements and outcomes o

International Journal of Pediatrics and Adolescent Medicine ¦ Volume 1
therapy.[5,6,64,65] Individuals with GHD during childhood
caused by radiation therapy should be followed with serial
stimulation tests during adulthood, even if the test during the
transition period suggested no residual GHD. This is because
the damage to the hypothalamus and pituitary function caused
by radiation may continue to progress over 5 to 10 years after
the end of radiation therapy. If a pituitary lesion is present,
baseline and periodic MRIs should be performed according to
local best clinical practice. Patients who are on concurrent
levothyroxine and glucocorticoid hormone replacement may
need dose increments after starting rhGH replacement
therapy. On the contrary, patients who are not already on
levothyroxine or glucocorticoid replacement should be
monitored for the possibility of deficiencies, and
replacement therapy should be given if needed.[5,6,64,65] If
no benefits are seen after 1 year of treatment, discontinuation
of rhGH replacement therapy should be considered.

Strategies to Improve Delivery of Transition Care

(1)
f each

0 ¦ Issu
A clear process for transferring patients with CO-GHD
to adult care is needed to assure good continuity of care
and outcome.
(2)
 The transitional care discussion and patient/family
preparation should be initiated in early adolescence
(11–12 years of age) with a gradual transition process
Delphi round.
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(3–4 years). Patients and their parents should be well
informed, and expectations for transfer should be set.
(3)
 Education regarding disease management and treatment
options should be provided from an early age and
continue throughout the transition period. Both
pediatric and adult endocrine specialists need to be
involved, as well as the patient, their family, and
other members of the healthcare team. This
interaction with the healthcare team will improve
adherence to rhGH replacement therapy, resulting in
better efficacy outcomes.
(4)
 A structured transition clinic is ideal in a center where
both pediatric and adult endocrinologist clinics are
available.
(5)
 An adolescent who is followed at a children’s hospital
should be examined first in a transitional clinic at the
hospital for assessment of readiness and preparation of a
medical report ensuring transfer to the appropriate
service. The adolescent should be seen in the
pediatric clinic for one to two visits (involving
overlapping visits) to ensure the completion of
transitional care and continuity of care. Additionally,
involving a transitional clinical coordinator is highly
recommended to ensure a proper transition.
Furthermore, the utilization of telemedicine care
should be encouraged for patients commuting from
3: Consensus statements relating to strategies to improve delivery of transi
final adult height.
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long distances for their visits and for communication in
the transitional care clinic and the transfer of patients if
both services are away.
RESULTS OF THE DELPHI ROUNDS

Expert Panel Member Participation
Of the 11 panel members invited to the meeting, 73% (n= 8)
were pediatric endocrinologists, 27% (n= 3) were adult
endocrinologists, and 36% were females. Panel members
had an average of 10 to 20 years of relevant clinical
experience and had been previously involved in medical
research. The same number of voting panel members was
maintained across both rounds of the modified Delphi
technique.
Statement Consensus
The number of statements at each voting stage is summarized
in Figure 2. In round 1, consensus was achieved for 70%
(n= 14) of the 20 statements. Prior to round two voting, the
six statements that did not meet 75% agreement in round 1
were reviewed and modified/rephrased by the expert panel
members. Only four statements were reworded. In round 2,
consensus was achieved for 67% (n= 4) of the six statements.
After two rounds, consensus was finally achieved for 90%
tion care. CO-GHD= childhood-onset growth hormone deficiency,
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Figure 4: Consensus statements relating to treatment with rhGH replacement therapy during transition. CO-GHD= childhood-onset growth hormone
deficiency, rhGH= recombinant human growth hormone.

Figure 5: Consensus statements relating to CO-GHD testing. CO-GHD= childhood-onset growth hormone deficiency, GHD= growth hormone
deficiency, IGF-1= insulin-like growth factor-1, rhGH= recombinant human growth hormone.
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(n= 18) of the 20 statements. Figures 3–6 illustrate the
statements for which consensus was obtained (in their final
wording), presented according to the following key domains:
strategies to improve the delivery of transition care (8/8
statements), treatment with rhGH replacement therapy
International Journal of Pediatrics and Adolescent Medicine ¦ Volume 1
during transition (4/4 statements), CO-GHD testing (4/6
statements), and diagnosis and monitoring (2/2 statements).

The panel members acknowledged that transition care for
patients with CO-GHD requires a multidisciplinary approach
0 ¦ Issue 2 ¦ June 2023 27



Figure 6: Consensus statements relating to diagnosis and monitoring. AO-GHD= adult-onset growth hormone deficiency, CO-GHD= childhood-
onset growth hormone deficiency, rhGH= recombinant human growth hormone.
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that ensures continuity of healthcare while adolescents are
transferred from pediatric to adult care. It was recommended
to ensure that transition patients are retested and offered rhGH
replacement therapy without delay. Monitoring adherence to
rhGH replacement therapy through a tracking system is
crucial to ensure better treatment and health outcomes.
Consensus also supported the utilization of telemedicine to
improve communication between patients and physicians,
ensuring proper access to care. Moreover, serum IGF-1
can be measured to screen adolescents with IGHD since
mild cases usually have a low likelihood of persistent
GHD, and laboratory testing of IGF-1 is often unavailable.

CONCLUSION
A successful transition from pediatric to adult services for
adolescents and young adults with CO-GHD is fundamental
in the treatment and management of their condition. It is
essential for optimizing patient acceptance and compliance
andminimizing interruption of care, thereby ensuring effective
continuity of care for optimal patient outcomes. As the
beneficial effects of structured transition care protocols are
recognized inSaudiArabia, there is agrowingneed to introduce
new and more effective transition practices.
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