‘Growth hormone deficiency’ or rather
‘short stature unresponsive to

stimulation tests'?

Gianluca Tornese

Short stature is one of the most common
causes of parental concern and referral to
paediatric endocrinologists." An appro-
priate diagnosis of short stature should be
performed as early as possible and person-
alised treatment should be started
promptly. Until recent years, the dominant
conceptual frame for understanding short
stature has been centred on the growth
hormone (GH)-insulin-like growth factor
1 (IGF-1) axis; however, we now know
that the growth plate could be the primary
site of growth disturbances in contrast to
the classic endocrine hormonal pathways,
even in the absence of evident skeletal
dysplasia.”

GH deficiency (GHD) is rare in child-
hood, with an estimated prevalence
between 1 in 3500 and 1 in 10000 chil-
dren, also depending on cut-off levels used
at stimulation tests used for the diagnosis.
As a matter of fact, these provocative tests
of GH secretion using pharmacological
stimuli are required—together with auxo-
logical criteria—to diagnose GHD, but the
lack of any ‘gold standard’ test has led to
the development of somewhat arbitrary
cut-off levels that varied over time and
among countries.’

Apart from cut-off levels, several issues
have been raised regarding the reliability
of stimulation tests:

» the problems with variability and
reproducibility of the tests that are
non-physiologic®;

» the scarce correlation between IGF-1
levels and a low response to stimula-
tion tests®;

» the existence of a consistent part
(13%-36%) of GHD poor responders
to GH treatment’;

» the high rate (up to 81%) of normal
re-testing at the end of growth (ques-
tioning a false-positive diagnosis at the
beginning)®;

» the presence of pathological stim-
ulation tests in conditions where
a problem in GH secretion is not
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supposed to be the cause (such
as Turner syndrome’ or Noonan
syndrome® or SHOX deficiency’;

» the normal stimulation tests found in
children with genetically confirmed
isolated GHD due to mutations in the
GH-1 gene.'* "

Recently, it has been calculated that
the probability of a true positive result
for a stimulation test in a child with short
stature is about 1 in 36 cases.'”

For all these reasons, we can assume
that the test is practical only to distinguish
to whom we can prescribe somatropin
(recombinant human GH (rhGH)) treat-
ment. Nevertheless, we know the clinical
and cost-effectiveness of somatropin treat-
ment (compared with treatment strategies
without somatropin) for children with
GHD and other conditions resulting in
growth failure."

I, therefore, suggest that until we do not
have a proper ‘gold standard’ in biochem-
ical diagnosis of GHD, we should limit the
use of ‘GHD’ diagnosis only for:

» genetic diagnosis of isolated GHD
(GH1, GHRHR and RNPC3);

» multiple pituitary combined
deficiencies;

» presence of abnormalities within the
hypothalamus-pituitary axis at MRI;

» acquired damage (brain trauma,
central nervous system infection,
tumours of the hypothalamus or pitu-
itary, radiation therapy, infiltrative
diseases).

In all other cases of short children
with inadequate response at GH stimula-
tion tests, since the suspicion of GHD is
high but—for the reported reasons—we
cannot identify these children any further
as having a GHD, I suggest using another
classification, such as ‘Short stature Unre-
sponsive to Stimulation tests” (SUS).

This name change, which merely defines
what we are facing, would avoid label-
ling children with a condition we are not
entirely sure they have, with all the clin-
ical sequelae that an individual with GHD
may expect over the years (eg, evolution
of subsequent multiple pituitary hormone
deficiencies, altered body composition,
decreased bone mineral density).

In any case, thGH treatment should
continue to be offered to children with
SUS." Since the first-year response is a
critical determinant of the total treat-
ment height outcome in growth disor-
ders besides GHD,' a re-evaluation of
results after lyear of treatment could
also be helpful in SUS to decide whether
to discontinue the therapy. On the other
hand, a good response to rhGH treatment
is non-specific and should not be used to
define the aetiology of short stature,'? as it
can be found in several conditions, some-
times misdiagnosed at first as having GHD
(eg, IHH, SHOX, PTPN11)."

Further research is needed to under-
stand whether short children with SUS
respond differently to somatropin treat-
ment than other categories (eg, idio-
pathic short stature, small for gestational

age).

Contributors GT wrote, reviewed and revised the
manuscript. The author approved the final manuscript
as submitted and agreed to be accountable for all
aspects of the work.

Funding The authors have not declared a specific
grant for this research from any funding agency in the
public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Not applicable

Provenance and peer review Not commissioned;
externally peer reviewed.

®

OPEN ACCESS

Open access This is an open access article distributed
in accordance with the Creative Commons Attribution
Non Commercial (CC BY-NC 4.0) license, which permits
others to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative works on
different terms, provided the original work is properly
cited, appropriate credit is given, any changes made
indicated, and the use is non-commercial. See: http://
creativecommons.org/licenses/by-nc/4.0/.

© Author(s) (or their employer(s)) 2023. Re-use

permitted under CC BY-NC. No commercial re-use. See
rights and permissions. Published by BMJ.

W) Check for updates

To cite Tornese G. Arch Dis Child 2023;108:176—177.

Received 25 October 2021
Accepted 24 December 2021
Published Online First 27 January 2022

Arch Dis Child 2023;108:176-177.
doi:10.1136/archdischild-2021-323426

ORCID iD
Gianluca Tornese http://orcid.org/0000-0002-4395-
3915

REFERENCES
1 Bellotto E, Monasta L, Pellegrin MC, et al. Pattern
and features of pediatric endocrinology referrals: a

176  RCPCH

Tornese G. Arch Dis Child March 2023 Vol 108 No 3

BM]

ybuAdoo Aq paroatoid 1senb Ag 20z ‘0z YdJeIN uo /wod fwq-ope//:dny wouy papeojumoq "zz0z Arenuer gz Uo 9zE2e-T20Z-PIIUdsIPYdIR/9eTT 0T St paysiignd isiy :pjiyd sia Yyoly


http://www.rcpch.ac.uk/
http://adc.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/archdischild-2021-323426&domain=pdf&date_stamp=2023-02-06
http://adc.bmj.com/

retrospective study in a single tertiary center in Italy.
Front Pediatr 2020;8:580588.

2 Dauber A. Genetic testing for the child with short
Stature-Has the time come to change our diagnostic

paradigm? J Clin Endocrinol Metab 2019;104:2766-9.

3 Murray PG, Dattani MT, Clayton PE. Controversies in
the diagnosis and management of growth hormone
deficiency in childhood and adolescence. Arch Dis
Child 2016;101:96-100.

4 Ilwayama H, Kitagawa S, Sada J, et al. Insulin-Like
growth factor-1 level is a poor diagnostic indicator of
growth hormone deficiency. Sci Rep 2021;11:16159.

5 Bang P, Bjerknes R, Dahlgren J, et al. A comparison
of different definitions of growth response in short
prepubertal children treated with growth hormone.
Horm Res Paediatr 2011:75:335-45.

6 Maghnie M, Strigazzi C, Tinelli , et al. Growth
hormone (GH) deficiency (GHD) of childhood onset:
reassessment of GH status and evaluation of the

8

9

predictive criteria for permanent GHD in young adults.
J Clin Endocrinol Metab 1999;84:1324-8.

Cavallo L, Gurrado R. Endogenous growth hormone
secretion does not correlate with growth in patients
with Turner’s syndrome. Italian Study Group for Turner
syndrome. / Pediatr Endocrinol Metab 1999;12:623-7.
Tamburrino F, Gibertoni D, Rossi C, et al. Response

to long-term growth hormone therapy in patients
affected by RASopathies and growth hormone
deficiency: patterns of growth, puberty and final height
data. Am J Med Genet A 2015;167A:2786-94.
lughetti L, Vannelli S, Street ME, et al. Impaired GH
secretion in patients with SHOX deficiency and efficacy
of recombinant human GH therapy. Horm Res Paediatr
2012;78:279-87.

Hess O, Hujeirat Y, Wajnrajch MP, et al. Variable
phenotypes in familial isolated growth hormone
deficiency caused by a G6664A mutation in the GH-1
gene. J Clin Endocrinol Metab 2007,92:4387-93.

"

Sanguineti N, Braslavsky D, Scaglia PA, et al. p.R209H
GH1 variant challenges short stature assessment.
Growth Horm IGF Res 2020;50:23-6.

Bright GM, Morris PA, Rosenfeld RG. When is a positive
test for pediatric growth hormone deficiency a true positive
test? Horm Res Paediatr 2021. doi:10.1159/000521281.
[Epub ahead of print: 02 Dec 2021].

Takeda A, Cooper K, Bird A, et al. Recombinant human
growth hormone for the treatment of growth disorders
in children: a systematic review and economic
evaluation. Health Technol Assess 2010;14:1-237.
Bang P, Ahmed SF, Argente J, et a/. Identification and
management of poor response to growth-promoting
therapy in children with short stature. Clin Endocrinol
2012;77:169-81.

Plachy L, Strakova V, Elblova L, et al. High prevalence
of growth plate gene variants in children with familial
short stature treated with GH. J Clin Endocrinol Metab
2019;104:4273-81.

Tornese G. Arch Dis Child March 2023 Vol 108 No 3

177

ybuAdoo Aq paroatoid 1senb Ag 20z ‘0z YdJeIN uo /wod fwq-ope//:dny wouy papeojumoq "zz0z Arenuer gz Uo 9zE2e-T20Z-PIIUdsIPYdIR/9eTT 0T St paysiignd isiy :pjiyd sia Yyoly


http://adc.bmj.com/

