
Reversal of hypoglycemia unawareness in NIPHS	

mg per day had already been initiated; nevertheless, 
the patient did not comply with taking diazoxide, and 
had no proper medical follow-up. Medical and family 
history was unremarkable.

During her stay in our department, hypoglycemia 
[Glu <2.48 mmol/L (45 mg/dl)] was documented over 
four consecutive days following a 12-hour overnight 
fast. The patient had total lack of adrenergic symp-
toms. Other causes of hypoglycemia were excluded. 
Hypoglycemia was followed by inappropriately high 
plasma insulin (Table 1) and C-peptide levels (2.3 
nmol/L) indicative of endogenous hyperinsulinism. 
After glucagon administration, glucose levels were 
increased by only 1.37 mmol/L (25 mg/dl) despite 
profound hyperinsulinemia [plasma insulin: 473.65 
pmol/L (68.2 μIU/ml)] indicating an almost complete 
depletion of hepatic glycogen stores.

Cortisol and GH measurement revealed inap-
propriately low plasma cortisol levels [maximum: 
185 nmol/L (6.7μg/dl)], appropriately increased GH 
levels, while ACTH, renin and aldosterone levels 
were normal, practically excluding the diagnosis of 
primary adrenal insufficiency. ACTH stimulation (Syn-
acthen 250 μg) and corticotropin-releasing hormone 
stimulation (CRH) tests were performed in order to 
differentiate between potential secondary and tertiary 
adrenal insufficiency. Cortisol response was normal 
in both tests with a maximum of 940 nmol/L (34 μg/
dl) at 60 min in the Synachten test and 726 nmol/L 
(26.28 μg/dl) at 45 min in the CRH test. An insulin 
tolerance test (ITT) to evaluate cortisol response 
was not performed as the patient had very low morn-
ing basal cortisol levels and complete unawareness 
of hypoglycemia. Due to the fact that the patient 
had also reported postprandial neuroglycopenia, a 
prolonged 3–hour 75-gr oral glucose tolerance test 

(OGTT) was performed. Profound hyperinsulinemia 
was detected after 30 minutes [glucose: 5.55 (100 
mg/dl) and insulin: >1736.2 pmol/L (250 μIU/ml)], 
whereas asymptomatic hypoglycemia with concomitant 
hyperinsulinemia [Glu: 2.31 mmol/L (42 mg/dl) and 
insulin: 430.6 pmol/L (62 μIU/ml)] after 150 minutes.

Pancreas-focused abdominal CT and MRI, as well 
as endoscopic pancreatic ultrasonography (EUS) and 
111I-octreotide scintigraphy were normal. Subsequent 
SACVS failed to regionalize a positive response in 
a single specific region, thus allowing a therapeutic 
partial pancreatectomy, since there was a positive 
response in all main arteries that perfuse the pan-
creas.17 The SACVS procedure and the interpretation 
of the results in the localization of EH are depicted 
in Figure 1.

Clinical data, hormonal and biochemical find-
ings, stimulatory tests and localization studies led, 
by exclusion, to the diagnosis of NIPHS. Medical 
treatment with diazoxide (100 mg twice daily) was 
initiated with excellent results.

Three months after diazoxide initiation, fasting 
or postprandial hypoglycemias were almost absent 
[mean fasting and postprandial Glu: 3.83 mmol/L 
(69 mg/dl) and 4.33 mmol/L (78 mg/dl), respectively, 
HbA1c: 4.3%] while adrenergic symptoms, once 
absent, were reported on the two sole occasions of 
registered hypoglycemia [2.09 and 2.59 mmol/L (38 
and 47 mg/dl)]. Six months later, although glucose 
levels were normal [mean fasting and postprandial 
Glu: 4.89 mmol/L (88 mg/dl) and 5.5 mmol/L (99 
mg/dl), respectively, HbA1c: 4.8%], basal morning 
cortisol levels remained low [63 nmol/L (2.28 μg/dl)]. 
An ITT was also performed in order to validate the 
adrenal response and to identify if there was an in-
crease in the glycemic threshold for cortisol hormone 
secretion. Cortisol and ACTH response to ITT was 
adequate. Nonetheless, response to ACTH, which was 
carried out in order to achieve restoration of normal 
glucose levels, was exaggerated and delayed (Table 
2a). After six more months, an ITT was performed 
again and this time it revealed normal cortisol and 
ACTH response to hypoglycemia in the face of normal 
basal morning cortisol levels (Table 2b). ACTH and 
CRH stimulation tests also showed adequate cortisol 
response. Glucose, insulin, cortisol and GH levels 

Table 1. Serum glucose, insulin, ACTH, cortisol and GH levels 
before and after diazoxide treatment at 6 and 12 months

On admission 6 months 12 months

Glu (mmol/L) 1.76 3.36 5.39

Insulin (pmol/L) 473.65 106.95 89.59

ACTH (pmol/L) 24.3 18.5 28.8

Cortisol (nmol/L) 78 63 490

GH (μg/L) 7.9 3.2 4.9


