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Glucose Counterregulatory Hormone Response During Hypoglycemia
due to Endogenous Hyperinsulinemia
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Department of Internal Medicine, Chonnam National University Medical School

ABSTRACT

Background: In patients with hypoglycemia due to endogenous hyperinsulinemia such as insulinoma or
insulin autoimmune syndrome, little is known about the counterregulatory hormone response to spontaneous
hypoglycemia. We therefore compared hormone responses during spontaneous hypoglycemia due to
endogenous hyperinsulinemia with those at the end of a 72-hour fast.

Methods: We measured glucagon, epinephrine, cortisol, and growth hormone responses during spontaneous
hypoglycemia in 8 patients with insulinoma and 18 patients with insulin autoimmune syndrome. We also
assessed these responses in 13 normal control subjects who underwent a 72-hour fast.

Results: In patients with insulinoma (median serum glucose level, 35.0 mg/dL), plasma glucagon levels
(median, 42.9 vs. 76.2 pg/mL, respectively; P < 0.05) were lower than those in control subjects (serum glucose
level, 62.5 mg/dL), whereas, there were no statistically significant differences in the other hormone responses
between the two groups. In contrast, in the patients with insulin autoimmune syndrome (median serum glucose
level, 34.5 mg/dL), plasma glucagon levels (median, 73.7 vs. 76.2 pg/mL, respectively) were lower than those
in the control subjects, but there was no statistically significant difference between the two groups. There were
no statistically significant differences in counterregulatory hormone responses during spontaneous hypoglycemia
between patients with insulinoma and patients with insulin autoimmune syndrome.

Conclusion: Our results suggest that defective glucagon secretion in patients with insulinoma rather than
insulin autoimmune syndrome may contribute to hypoglycemia in addition to hyperinsulinemia. (J Korean
Endocr Soc 24:174~180, 2009)
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© ZAe] A AAS o83k A4 SPSS for
window (version 14.0; SPSS Inc, Chicago, IL)S ©]-8-}3)
I, TAE el P < 0.052 3k
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7 ZA2 Hol A7) 62.5% 2 7 9o 37.5%00|4]
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AEMIGAZTIT 3] A Wb Ao} vzt
o] 12417t B A4 FEgke vlasls o szt
HAZSETT FAelA] DN F7HE, 34.5 vs. 62.5 mg/dL, P
< 0.05)°] FelsAl Ukow QER(F7HE, 2474 vs. 15
pU/mL, P < 0.05)% C-3YEl=(Z7Hk 6.4 vs. 0.8, P <
0.05)= FrelshAl =ik Zgs 22 uh-3oA e dasix)
7S g4 tizel] vl AAksEFo] fefst

9

¢

Al Eot 1 9] SRS, oldlZdl 8l IEEES 7
T Aelol] ot ol Hol#] kit ERIF kAt

At ubAy Ao} 272 712A17F B AR S8R v
23S vl QAEE SRllA FTHE 35.0 vs. 625
mg/dL, P < 0.05)°] F2lgk 745 B3lw C-el =7
4.2 vs. 0.8 ng/mL, P < 0.05)E F2lalA] d=55lo] 9

s QR FE= T Aloll folgt XolE Holx]
i) Ags 2R FollAe FFTRAEEL 42.9 vs. 762

Table 1. Clinical characteristics of patients with hyperinsulinemic hypoglycemia and control subjects

IAS (n = 13) Insulinoma (n = 8) Control (n = 13)

Age (years) 54.0 (31.5) 53.0 (37.3) 49.0 (23.5)
Sex (M/F) 8/10 3/5 6/7
BMI (kg/mz) 26.6 (6.3)° 26.9 (1.6)+ 214 (3.8)
HbA . (%) 5.6 (1.2) 5.0 (0.8) 5.4 (0.7)
Anti-insulin Ab positive negative negative
Symptom duration (months) 0.8 (7.5) 6.0 (47.8) -
Symptoms

Autonomic (%) 22.2 (4/18) 0 (0/8) -

Neuroglycopenic (%) 22.2 (4/18) 62.5 (5/8) -

Autonomic & neuroglycopenic (%) 55.6 (10/18) 37.5 (3/8) -

Data are median (interquartile range). IAS, Insulin autoimmune syndrome. * IAS vs. control, P < 0.05. ¥ insulinoma vs.

control, P < 0.05.

Table 2. Hormone responses of patients with hyperinsulinemic hypoglycemia and control subjects

IAS (n = 13) Insulinoma (n = 8) Control (n = 13)

Hypoglyemia Hypoglycemia 72-h fast
Glucose (mg/dL) 345 (11) 35.0 (21.5)T 62.5 (16.3)
Insulin (WU/mL) 247.4 (66.7)° 26.0 (39.0)* 1.5 (1.5)
C-peptide (ng/mL) 6.4 (4.0) 4.2 (2.8)* 0.8 (0.7)
Cortisol (pg/dL) 11.7 (7.9) 82 (8.7) 13.8 (6.5)
Glucagon (pg/mL) 73.7 (45.2) 429 (18.5)* 76.2 (21.6)
Epinephrine (pg/mL) 59.3 (139.8) 41.3 (63.9) 349 (23)
Growth hormone (ng/mL) 12.7 31.4)" 9.9 (32.4) 2.3 (2.0)

Data are median (interquartile range). IAS, Insulin autoimmune syndrome. * IAS vs. control, P < 0.05. ¥ insulinoma vs.

control, P < 0.05. ¥ IAS vs. insulinoma, P < 0.05.
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