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Context: Recent developments in the IGF field have raised questions
on whether this is the right time to redefine IGF deficiency.

Objective: In this controversy, arguments are made against the need
for redefining IGF deficiency at this moment, suggesting instead to
wait for further clinical developments.

Case: Although a number of rare case reports of IGF deficiency
with precise molecular etiologies have been described, the vast
majority of the cases remain clinically defined and without a ge-
netic diagnosis.

Interventions: Because IGF products are now available for clin-
ical use in IGF-deficient patients, we are still using GH stimulation

and static IGF levels as our only clinical diagnostic and classifi-
cation tools.

Positions: We need to develop additional clinical tools, side by side
with molecular tools, for the diagnosis and subclassification of IGF
deficiency. Chief among these are the IGF-generation test for iden-
tification of GH-insensitive patients and genetic panels of polymor-
phic changes in relevant genes.

Conclusions: Until further progress is made in the clinical classi-
fication of IGF deficiency, we should not change the current classi-
fication, and, when we do, it should be the responsibility of the rel-
evant societies in the field to conduct a consensus statement on the
topic first. (J Clin Endocrinol Metab 91: 4235–4236, 2006)

OVER THE LAST decade, our understanding of human
growth disorders has advanced dramatically. Multi-

ple new molecular defects accounting for short stature have
been identified, including new mutations in the GHRH-GH
pathway, the GH-secretagogue pathway (1), new mutations
in the GH receptor, mutations in the effector pathway of the
GH receptor including Stat-5b (2), mutations in the IGF gene
(3), as well as the IGF-I receptor (4). Additionally, mouse
models of these human conditions have emerged as useful
tools in the study of these disorders (5). All of these examples
involve reductions in the circulating levels of IGF-I, either as
a consequence of decreased GH action or as a direct result of
decreased IGF production in the liver and other tissues. This
ever-expanding body of knowledge underscores the impor-
tance of IGF in growth and of IGF deficiency in growth
disorders (6).

In 2005, the Food and Drug Administration (FDA) offi-
cially recognized IGF deficiency as a treatable condition and
approved two products (Increlex or IGF-I and Iplex or IGF-I
complexed with IGF binding protein-3) for the management
of patients with severe short stature and IGF deficiency. The
clinical approach to the diagnosis of IGF deficiency is there-
fore a practical issue with clear implications to the manage-
ment of patients, and thus, a useful and clinically relevant
classification of IGF deficiency should be a welcome addition

to the literature. Unfortunately, genetically defined IGF de-
ficiency disorders constitute less than 1% of the short patients
evaluated by U.S. physicians, whereas a full one third to one
half of short patients are IGF deficient (7). Therefore, a mo-
lecularly driven classification adds little to the flow of de-
cision making regarding the work up of short stature in
real-life situations. A major reason for this may be that, rather
than defined discrete mutations, combinations of several
polymorphisms in relevant genes may lead to the clinical
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FIG. 1. A Venn diagram delineating idiopathic short stature (ISS),
IGF deficiency (IGFD), and GH deficiency (GHD).
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phenotype. At the current time, diagnostic tools to assess this
possibility are unavailable.

Instead, the clinician is left with a small arsenal of simple
tools, including the ability to measure IGF-I as well as the
levels of stimulated GH in the sera of short children (8). These
tools divide the population of short children into three
groups, as shown in Fig. 1, which is a Venn diagram of
individuals with growth disorders, including those who are
GH-deficient, those with IGF deficiency, and those who can
be classified as displaying idiopathic short stature. These are
the actual diagnostic categories currently used. This para-
digm will certainly change in the near future. Additional
tools are emerging to serve clinicians involved in caring for
short children. These tools include possible genetic testing
panels, additional biochemical markers, and new dynamic
diagnostic tools; chief among these is the IGF-generation test
(9). The latter test is critical in its ability to differentiate IGF
deficiency that is responsive, unresponsive, or partially re-
sponsive to GH therapy (10). Obviously, such a test will have
to be validated with corresponding growth data on GH treat-
ment. Therefore, future classifications of short children
should incorporate existing and emerging clinical tools that
will assist clinicians in daily patient management.

It is important to realize that IGF deficiency can exist in a
two-dimensional universe of abnormalities in either GH se-
cretion (also referred to as secondary IGF deficiency) or GH
responsiveness (sometimes called primary IGF deficiency).
In many cases, combinations of subtle defects of both genetic
and environmental origin can affect either or both axes of this
equation. This paradigm is shown in Fig. 2. As noted, the
more defined groups of GH deficiency and Laron syndrome
have clear defects in GH secretion or action, whereas IGF
deficiency encompasses a broader range of abnormalities,
and the group of children classified as idiopathic short stat-
ure could fall almost anywhere within this diagram.

The recognition of IGF deficiency as a distinct clinical
diagnosis has led to the development of clinical trials using
both IGF-I and GH for the treatment of this disorder (11). It
makes sense that classification of IGF deficiency will be fo-
cused on defining clinically relevant, therapy-related algo-
rithms that can be based on phenotypic features, biochemical
markers, and genetic testing (12). This classification must be
able to address all children with IGF deficiency, not just those
with defined molecular syndromes. Obviously, this will be
a challenging task that cannot be undertaken by one or two
individuals. It will be the responsibility of the learned soci-
eties, including The Endocrine Society, the Lawson Wilkins
Pediatric Endocrine Society, the Growth Hormone Research
Society, the IGF Society, and the European Society of Pedi-
atric Endocrinology, all of which have all addressed the
challenge of creating similar documents (13), to come up with
the desired document that will define and classify IGF de-
ficiency in a practical, relevant manner that will assist clini-
cians in patient care.
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FIG. 2. A two-dimensional diagram of GH secretion and GH sensi-
tivity and short stature disorders.
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