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A rare case of hypoglycemia induced by a 
classic gastrointestinal stromal tumor

Hypoglycemia, a frequently encountered 
medical emergency, is usually seen in 
patients with diabetes, most commonly 

as a result of iatrogenesis. However, it can also be 
encountered in nondiabetic patients. Various causes, 
such as pancreatic islet cell tumors producing insu-
lin, primary or secondary adrenal insufficiency, 
advanced liver disease, pheochromocytoma and 
hypothyroidism, have been found to contribute to 
the condition in the nondiabetic population.1 In rare 
cases, an excessive production of insulin-like growth 
factor (IGF-2) – a condition known as nonislet cell 
tumor-induced hypoglycemia (NICTH) – has also 
been found to cause hypoglycemia. Hypoinsulinemic 
hypoglycemia, with low IGF-1 levels and an IGF-
2-IgF1 ratio of greater than 10, is found to be sug-
gestive of NICTH.

Case presentation and summary
An 81-year-old man with a history of diabetes mel-
litus, systolic heart failure, chronic kidney disease, 
and metastatic classical gastrointestinal spindle cell 
sarcoma presented to the emergency department 
with an acute change in mental status resulting from 
a new onset hypoglycemia. He was admitted, and 
during his hospital stay, he experienced severe hypo-
glycemic episodes with symptomatic presentations 
of diaphoresis on multiple occasions. A detailed his-
tory revealed that for diabetes, the patient had been 
on insulin for the first 12 years after his diagnosis, 
after which he was switched to metformin 500 mg 
twice daily for about 2 years, and as a satisfactory 
glycemic control was attained, eventually metformin 
had also been stopped 3 years prior to the current 
presentation.

The patient’s past medical records were obtained 
from the hospital at which he had been diagnosed 

gastrointestinal spindle cell sarcoma. Patient had 
not received treatment for the cancer as the disease 
was too widespread to be treated. The gastrointes-
tinal spindle cell sarcoma, which had initially been 
surgically resected 7 years before the current presen-
tation, had a recurrence 3 years later with abdominal 
and pulmonary metastasis, but no liver metastasis. 
No further intervention was carried out because the 
widely metastasized disease would not have bene-
fited from any more surgical intervention and che-
motherapy was not initiated because of the patient’s 
comorbid  illnesses. 

A blood sample drawn from the patient at the 
time of one hypoglycemic event, revealed low serum 
insulin <0.1 U/ml (normal, 2-19.6 U/ml); low 
C-peptide level, 0.59 ng/ml (0.8-3.85 ng/ml); low 
IGF-1, 16 ng/ml (5-4 ng/ml); and IGF-3, 0.9 ng/
ml (2.2-4.5 ng/ml). IGF-2 levels were found to be 
markedly elevated at 945 ng/ml (47-350 ng/ml). 
The calculated IGF-2-IGF-1 ratio was 59.06 (nor-
mal, <10), suggesting NICTH as the etiology for 
the patient’s hypoglycemia.

The hypoglycemic episodes were initially treated 
with a continuous dextrose infusion followed by 
diazoxide treatment. However, diazoxide did not 
prevent his hypoglycemic episodes, so dexametha-
sone was considered as an alternative for his condi-
tion. The dexamethasone treatment resulted in the 
normalization of the patient’s serum glucose levels 
and resolution of his symptoms. The patient was dis-
charged in a satisfactory state few days later and fol-
lowed up thereafter. No recurrence of hypoglycemic 
episodes was found, and he was continued on dexa-
methasone therapy.

Discussion
Hypoglycemia due to NICTH is rare, with a preva-
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lence of four times less than that of insulinoma.3 In most 
cases, NICTH occurs in patients with solid tumors of mes-
enchymal and epithelial origins such as hepatocellular car-
cinoma, gastric carcinoma or mesothelioma.4 In NICTH, 
the serum levels of insulin, C-peptide, and IGF-1 are usu-
ally decreased or undetectable. However, the circulating lev-
els of total IGF2 may be increased, decreased, or normal. 
Concurrent normal to high morning cortisol and normal 
response to cosyntropin stimulation can rule out adrenal 
insufficiency and suggest NICTH. An IGF-2: IGF-1 ratio 
of >10 is considered to be clinically significant and highly 
suggestive of NICTH.5 Hypoglycemia in NICTH can be 
managed by administration of oral glucose, intravenous dex-
trose or glucagon. In some cases, diazoxide, a potent inhibitor 
of insulin secretion, has been found to be useful.6 Diazoxide 
directly inhibits the release of insulin through stimulation 
of adrenergic receptors and also has an extra pancreatic 
hyperglycemic effect, probably by inhibiting cyclic adenos-
ine monophosphate phosphodiesterase, resulting in higher 

plasma levels of cyclic AMP and enhanced glycogenolysis.
Glucocorticoid therapy has been shown to suppress 

IGF-2 in a dose dependent manner and also by increasing 
gluconeogenesis.7 Surgical resection of the tumor when-
ever possible is the treatment of choice followed by radio-
therapy and chemotherapy for inoperable disease and if 
successful, usually results in resolution of hypoglycemia. 
Imatinib, is the chemotherapeutic drug of choice for meta-
static GIST, but many case reports have suggested worsen-
ing of hypoglycemia in advanced GIST with the use of the 
drug.8 The patient described in our report was not on any 
chemotherapy, hence hypoglycemia could not be attrib-
uted to it. On the basis of findings among 24 patients with 
GIST, Rikhof and colleagues have recommended moni-
toring plasma levels of pro-IGF-IIE to identify patients 
at high risk for developing hypoglycemia, especially those 
with progressive disease.9 Furthermore, over expression of 
IGF-2 as a predictor of potential relapse may be an area for 
potential research and further study.10
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