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Introduction: Doege-Potter syndrome is a rare clinical entity characterized
by recurrent hypoglycemic events caused by non-pancreatic tumors secreting
an incompletely processed high-molecular-weight form of Insulin-like Grow-
th factor-1I (IGF-II). Aim: To report IGF-II and IGF-I circulating levels in
a Chilean case of Doege-Potter syndrome and control individuals, and to
identify the high-molecular-weight form of IGF-II. Methods: We measured
IGF-II and IGF-I plasma levels using enzyme-linked immunoassays (ELISA)
in the patient and ten controls. We identified the high-molecular-weight form
of IGF-II performed by Western blot. Results: The plasma concentration of
IGF-II in the patient was 868.9 ng/mL, which is only slightly > 80th percentile
of controls (681,4 + 212,8 ng/mL; mean + standard deviation). In contrast,
IGF-I plasma concentration in the patient was 17.6 ng/mL, which is noto-
riously lower than the corresponding levels in controls (109.1 + 19.1 ng/mL).
The IGF-II/IGF-I ratio in the patient was 49.4 (normal value < 10), which
is 7.8 times higher compared to the average ratio of controls (6.3 = 1.5). The
high-molecular form of IGF-II presence in samples was confirmed through
Western blot. Conclusions: The plasma IGF-11/IGF-I ratio better indicates the
Doege-Potter syndrome’s metabolic impairment than isolated measurements
of circulating IGF-II or IGF-I levels.
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Factor de crecimiento similar a la insulina-II (IGF-II) y razén IGF-II/
IGF-I en un caso chileno de sindrome de Doege-Potter

Introduccion: El sindrome de Doege-Potter es una rara entidad clinica
caracterizada por eventos hipoglicémicos recurrentes causados por tumores
no-pancredticos que secretan una forma incompletamente procesada con
alto peso molecular del factor de crecimiento similar a la insulina-II (IGF-II).
Objetivo: Reportar los niveles circulantes de IGF-II e IGF-I en un caso chileno
de sindrome de Doege-Potter y en controles, asi como identificar la forma de
alto peso molecular de IGF-1I. Métodos: Los niveles plasmdticos de IGF-II e
IGF-I se determinaron mediante inmunoensayos de tipo ELISA en el caso in-
dice y en 10 controles. La forma de alto peso molecular de IGF-1I se identificé
mediante western-blot. Resultados: La concentracion plasmdtica de IGF-11 en
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el paciente fue de 868,9 ng/mL, que es sélo ligeramente superior al percentil
80 del grupo control (681,4 + 212,8 ng/mL; media + desviacion estandar). Sin
embargo, la concentracion plasmdtica de IGF-I en el paciente fue de 17,6 ng/
mL, que es notoriamente inferior a la de los controles (109,1 + 19,1 ng/mL).
La razén IGF-II/IGF-I en el paciente fue de 49,4 (valor normal < 10), que es
7,8 veces superior a la media de los controles (6,3 £ 1,5). La presencia de la
forma de alto peso molecular de IGF-II se confirmé mediante western-blot.
Conclusiones: La razon IGF-1I/IGF-I en plasma es un mejor indicador de las
alteraciones metabélicas del sindrome de Doege-Potter que las mediciones
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aisladas de IGF-II o IGF-I circulantes.

Palabras clave: Factor I del Crecimiento Similar a la Insulina; Hipoglice-
mia; Receptor IGF Tipo 2; Tumor Fibroso Solitario Pleural.

ypoglycemia is a medical emergency
Hrelatively common in the setting of the
treatment of glucose lowering agents.
However, when it is presented spontaneously and
recurrently in severe events, it becomes a diag-
nostic challenge. A possible cause of such hypo-
glycemic events is related to mesenchymal tumors
outside pancreatic islets!, such as solitary fibrous
tumors (SFT), that occurs most commonly in the
pleura?. Hypoglycemia secondary to SFT has
been referred as the Doege-Potter Syndrome**.
The underlying mechanism of hypoglycemia in-
volves the overexpression of immature high-mo-
lecular weight forms of Insulin-Like Growth
Factor-II (IGF-II), named "Big IGF-II"*”7. In the
Doege-Potter syndrome, the presence of "Big IGF-
IT" leads to moderate-high plasma concentrations
of IGF-II and a reduction of IGF-I levels®.
Several clinical cases of Doege-Potter syn-
drome have been published in Chile®'*. However,
IGF-II plasma characterization is lacking given
that IGFs measurements are not readily available
in the clinical context. The aim of this study was
to report plasma levels of IGF-II, IGF-1, and IGF-
II/IGF-I ratios in a Chilean case of Doege-Potter
syndrome®, as well as to identify high-molecular
weight forms of IGF-II.

Subjects and Methods

Case report
A 49-years-old male patient without history

of diabetes with a Solitary Fibrous Tumor (SFT)
in omentum found at the age of 34 years-old".
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The patient has a history of multiple resection
surgeries due to tumor recurrences, including a
splenectomy along with hepatic tumor resection
from left lobe as well as intestinal resections due
to solitary abdominal fibrous tumors. The patient
evolved with recurrent symptomatic hypoglyce-
mia episodes, chemotherapy and cytoreductive
surgery. Hypoglycemia was managed with glucose
solutions, free consumption of carbohydrates and
prednisone. At the time of the biochemical eval-
uation, measurement in a fasting blood sample of
plasma insulin was 9,2 pU/ml and c-peptide<0.1
ng/mL. Plasma levels of IGF-I and IGF-II were
measured in the proband and in 10 male adult
controls (age range: 25-45 years). This study was
approved by Ethics Committee of Pontificia Uni-
versidad Catolica de Chile.

Plasma IGF-I and IGF-II

Plasma levels of IGF-II and IGF-I were mea-
sured using enzyme-linked immunoassays (ELISA
R&D Quantikine kits DG100/DG200; https://
www.rndsystems.com/) applying a protocol for
separation IGFs from their IGF binding proteins
(IGFBPs). The presence of high molecular weight
forms of IGF-II was detected in plasma by Western
Blot using a polyclonal anti-IGF-II antibody (R&D
System, cat#AF-292-NA) and a secondary antibody
Anti-goat IgG-HRP, (Santa Cruz, cat#SC-2020).

Results

Plasma concentrations of IGF-II in the patient
was 868.9 ng/mL, only slightly above the average
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value found in controls (681,4 + 212,8 ng/mL;
mean + standard deviation; 95% reference range:
333-967 ng/mL). In contrast, IGF-I plasma con-
centration in the patient was 17.6 ng/mL, which
is notoriously lower than values found in controls
(109.1 + 19.1 ng/mL, 95% reference range: 98-182
ng/mL) (Figures 1A and 1B). The ratio of circulat-
ing concentrations of IGF-II/IGF-I in the patient
was 49.4, which is 7.8 times higher compared to
the average in controls, and 28.7 standard devia-
tions above their average (6.3 £ 1.5; 95% reference
range: 3.3-9.3) (Figure 1C). Normal values of
this ratio in the literature are reported to be <10.
Western blots in the plasma of the proband and a
control identified the presence of high molecular
weight forms of IGF-II ("Big IGF-II") (Figure 2A).

Discussion

Doege-Potter syndrome is a rare clinical entity
characterized by recurrent hypoglycemic events
caused by rare non-islet pancreatic tumors'. In-
creased plasma concentrations of IGF-II and the
presence of the “Big IGF-II” are considered as the
cause of hypoglycemia®®">. Plasma IGF-II patient
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concentration was only slightly above the 80th
percentile of controls, probably because blood
sampling was drawn after tumor resections and
after chemo- and corticotherapy>®. In contrast,
IGF-I plasma levels were very low compared to
the controls and outside the normal range, lead-
ing to a very high plasma IGF-II/IGF-I ratio. Al-
though diffusely, western-blot in plasma indicated
the presence of the big IGF-II, thus confirming
the key biochemical features of Doege-Potter
syndrome.

Apart from its recognized role in growth
during fetal and embryonic development, it
is proposed that IGF-II overexpression is also
linked to tumor development and resistance to
chemotherapy, possibly through autocrine mech-
anisms®. It has been also proposed that IGF-II
is a relevant and neglected metabolic regulator
of glucose homeostasis'®. The human IGF-II
protein (encoded by the IGF2 gene; 10 exons, 5
promoters) is synthesized as a 180-amino acid
pre-propeptide containing a 24-amino acid signal
peptide at the N-terminal and an additional 89
amino acid extension at C-terminal”. Interest-
ingly, the 67-amino acid IGF-II mature protein
(~7.5 kDa) shares ~47% amino acid homology

Figure 1. Plasma levels of IGF-II, IGF-I and IGF-II/IGF-I ratio.,
Plasma levels of IGF-1 (A), IGF-II (B), and IGF-II / IGF-I (C) in
the Doege-Potter
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Figure 2. |dentification of “Big IGF-II" forms in plasma and
the insulin/IGF system. A. Western-blot in plasma: sample
1 corresponds to a control plasma, with a diffuse signal
observed under the 11KDa corresponding to IGF-Il. Sample
2: patient's plasma (diluted 1:10) showing a diffuse band
corresponding to the high-molecular weight (“Big”) forms
of IGF-II. B. The insulin/IGF system including “Big IGF-II" and
receptors.

with pro-insulin'®?, and is located immediately
adjacent (1.4 kb) to the INS gene at 11p*. IGF2
was one of the first genes identified to be im-
printed, with paternal allelic expression and very
low circulating levels in adult mice'. In contrast,
human IGF2 gene and protein expression are
maintained in humans throughout life with high
circulating IGF-II levels during adulthood, which
is possibly attributed to partial loss of imprinting
and/or promoter activity in multiple tissues's.
Moreover, IGF-II actions are regulated by its
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binding to soluble IGF binding proteins (IGFBPs
1-7, with IGF-1I specificity to IGFBP6). Secretion
of larger forms of IGF-II (“Big IGF-II"; ~10-18
kDa) encompass incomplete proteins of variable
degree of glycosylation. Similar to mature IGF-II,
“Big IGF-II” signals mainly to the IGF-I receptor,
the type A insulin receptor (IR-A: splice variant of
the insulin receptor lacking exon 11, signaling to
mitogenic activity) and, to a lesser extent, to the
type B insulin receptor (IR-B: splice variant of the
insulin receptor including exon 11, signaling to
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metabolic pathways)'>* (Figure 2B). Additionally,
IGF-II binds to its specific IGF-II receptor, which
is considered as a clearance receptor directing
IGF-II to lysosomal degradation'’ .

In conclusion, we have identified the high-mo-
lecular weight form of IGF-II in the plasma of
a Chilean case of Doege-Potter syndrome with
a resection of a solitary fibrous tumor. We have
also shown that plasma IGF-II/IGF-I ratio is a
better indicator of metabolic impairments of this
syndrome compared to isolated measurements of
circulating IGF-II or IGF-I levels.
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