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1  |   INTRODUCTION

Nonislet cell tumor hypoglycemia (NICTH) constitutes an 
underdiagnosed cause of hypoglycemia due to its rarity, am-
biguous laboratory picture, and atypical clinical presentation. 
It is caused by an excessive production of aberrant IGF-II 
or pro-IGF-II in association with multiple tumors (especially 
epithelial and mesenchymal)1 that potentially influences 
management strategy.2 In contrast, by excessive production 
of catecholamines, pheochromocytomas frequently cause 
hyperglycemia due to a combination of a pro-inflamma-
tory state and a frank deterioration of early phasic release 
of insulin, which seems to be the predominant mechanism.3 
Nevertheless, in up to 13% of patients after-surgery hypo-
glycemia due to impair glucagon secretion may occur, es-
pecially in epinephrine secreting tumors with phentolamine 
preoperative α-blockade. Fatal hypoglycemia due to GLP-1 
production or extremely high tumor consumption of glucose, 
as evidenced by PET, has been exceptionally reported in ma-
lignant pheochromocytoma. Only two pheochromocytomas 
with insulin-mediated hypoglycemia have been published so 
far, but no reports indicate IGF-II operating in this particular 
scenario.

1.1  |  CASE SCENARIO

A sixty-nine-year-old diabetic and hypertensive woman 
treated with insulin and oral hypoglycemic agents presented 
with a clinical course of costal and right hypochondrium 
pain, worsening of blood pressure measurements, and loss of 
weight for the last 2 months. A CT scan revealed a huge het-
erogeneous 91 × 90 × 137 mm adrenal left mass with irregu-
lar peripheral enhancement and suspicious lesions in bones 
originating possible medullar compression, lungs, liver, and 
a thoracic mass affecting soft tissues (Figure 1A). A hormo-
nal profile was recommended which showed a huge incre-
ment in 24-hour urinary metanephrines [normetanephrines: 
3845 micrograms/24  hours (N: 162-527), metanephrines: 
3535,84 micrograms/24  hours (N:64-302), and 3-meth-
oxytyramine: 947.81   micrograms/24  hours (N: 103-434)], 
with high levels of neuron-specific enolase (NSE): 2836 ng/
mL (N < 15 ng/mL) and Chromogranin A: 680 000 ng/mL 
(N < 1019 ng/ml); the study was compatible with a malignant 
pheochromocytoma.

Surgery options were rejected due to high risk, illness 
spread, and bad prognosis. Selective alpha blockers (doxaz-
osin) were prescribed with normalization of blood pressure, 
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chemotherapy with cyclophosphamide, vincristine and 
dacarbazine started, and dorsal cementation and radiotherapy 
performed. Following two unsuccessful cycles of chemother-
apy, radiological progression was observed and she presented 
with progressive hypoglycemia, requiring hospital admission 
due to lack of control at home.

After excluding adrenal and liver failure and sepsis, 
2  days after hospitalization, a complete study of hypogly-
cemia showed the following results: glucose 32  mg/dL, 
insulin  <  1  µU/mL, C-peptide  <  0.01  ng/mL and proinsu-
lin < 0.6 pmol/L. Oral hypoglycemic agents and insulin an-
tibodies were excluded. Furthermore, a hormonal evaluation 
included the following: GH 0.02 ng/mL, IGF1 < 15 ng/mL 
(N:42-225 ng/mL) and IGF-II 677 ng/mL (N:350-1000 ng/
mL). The IGF2/IGF1 ratio > 45(N < 10) guided to a NICTH 
diagnosis. However, it should be pointed that in sepsis or 
malnutrition, this ratio may increase (in these situations both 
IGFs are expected to be low) and conditions as renal failure 
may give a false-negative ratio. A glucagon challenge was 
also performed, showing an increase of glucose levels from 
32 mg/dL to 75 mg/dL at 15 minutes, suggesting a hormonal 
induced hypoglycemia. A PET scan showed a low glucose 
uptake in all lesions (max SUV3.2) (Figure 1B); therefore, 
hypoglycemia was not due to high glucose consumption by 
the tumor.

During several weeks, management of hypoglycemia re-
quired high-dose corticosteroid therapy (12 mg/day of dexa-
methasone) besides enteral and parenteral nutrition with up 

to 500 grams of glucose. Due to a high tracer uptake, palli-
ative treatment with MIBG (Figure 1C,D) was planned but 
was not administered because the patient quickly deteriorated 
and finally died 6 months after diagnosis.

2  |   DISCUSSION

Multiple actions of IGF-II can be responsible for the develop-
ment of hypoglycemia, most prominently by decreasing he-
patic glucose output. GH, IGF-1 and glucagon production are 
also suppressed by abnormal activation by IGF-II of IGF-1 
receptors on the pancreatic alpha cells.

Under normal circumstances, IGF-II binds with IGF-
binding protein-3 to constitute a binary complex with hypo-
glycemic effects, unless it binds with an acid-labile subunit 
to generate a ternary complex that confines inactive IGF-II 
within the vascular space. A normal subject would present 
with just a 20% of IGF-II in the binary complex. NICTH 
ratios of binary: ternary complexes are commonly reversed 
due to aberrant IGF-II gene transcription and expression.2 
Although high IGF-II levels are typically reported, normal 
and even low levels have also been described4 and measure-
ment of ternary forms of IGF-II must be performed in a re-
search laboratory setting because no commercially assay is 
currently available.

Tumoral surgical resection is the best treatment, fre-
quently resulting in an immediate resolution of hypoglycemia. 

F I G U R E  1   Contrast-enhanced 
abdominal computed tomography (1A), 
F-18 FDG PET/CT (1B), 123I-MIBG 
scintigraphy (1C), and Technetium-99m 
Octreotide scintigraphy (1D) of malignant 
pheochromocytoma
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However, in many cases (including ours), total excision is ei-
ther not feasible or delayed. Debulking should also be always 
pondered when complete surgical extirpation is not feasible. 
Radiation therapy, systemic targeted antitumor therapy, and 
other local modalities may be an option for some patients.

As a first step of treatment, an increase in oral frequency, 
amount, and caloric density of food intake (including oral 
glucose supplements) is often tried. When home manage-
ment fails, treatment is usually focused on intravenous 
dextrose-containing fluids (including parenteral nutrition) 
preventing further hypoglycemia in most cases. Admitting 
the limitations of continuous intravenous therapy, a rational 
alternative seldom employed may be continuous glucagon 
infusion. Glucocorticoids, though not always successful, 
can prevent hypoglycemia mainly by increasing hepatic 
gluconeogenesis2 but the dose needs to be constantly ti-
trated (usually the equivalent of prednisone 30-60 mg/day). 
Supraphysiological doses of 3-12  mg/day of Recombinant 
human GH have otherwise been useful in some cases,5 but 
unlike steroid treatment, it fails to restore normal C-peptide 
and insulin levels. Addition of the lowest possible doses to 
reduce glucocorticoid dose may yield a better therapeutic 
response, with a more bearable side effect profile than ei-
ther agent by its own. Octreotide (even with tumor positivity 
on octreotide scintigraphy) and diazoxide (often limited by 
edema and fluid retention) have no role in NICTH.
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