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Effects of growth hormone treatment on
glucose metabolism in idiopathic short stature

Seung Yeon Kwon, M.D., Duk-Hee Kim, M.D. and Ho-Seong Kim, M.D.

Department of Pediatrics, Yonsei University College of Medicine, Seoul, Korea

Purpose : To study the effects of growth hormone(GH) treatment on glucose metabolism and in-
sulin resistance in children with idiopathic short stature(ISS).

Methods : Glucose and insulin concentrations were measured during oral glucose tolerance test
(OGTT) before and after GH treatment(0.6-0.7 IU/kg/week) in 20 patients with ISS. Insulin resis-
tance was assessed by homeostasis model assessment(HOMA).

Results : During OGTT, the mean blood glucose level did not show any significant changes after
GH treatment. However, mean blood insulin levels of fasting and 30 minutes of OGTT showed sig-
nificant increases after GH treatment, accompanying significant increases of insulin resistance. There
was no difference in change of glucose, insulin levels and insulin resistance before and after GH
treatment between two groups of body mass indices(BMI) of 25< and >25. There also was no sig-
nificant difference between two groups of with and without family histories of diabetes mellitus
(DM). There was no case of newly developed impaired glucose tolerance, fasting glucose tolerance,
nor newly developed DM.

Conclusion : GH treatment with doses of 0.6-0.7 IU/kg/week for mean 9.6 months in patients with
ISS did not show any significant changes in blood glucose levels during OGTT. However, GH treat-
ments induced considerably higher fasting insulin levels compared to pretreatment, resulting in statis-
tically higher insulin resistance. Higher BMI and family history of DM did not induce any significant
changes in glucose, insulin level and insulin resistance after GH treatment than the other groups.
(Korean ] Pediatr 2006;49:665-671)
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Table 1. Changes of Blood Glucose, Insulin and Insulin Re-
sistance during Oral Glucose Tolerance Test in Pre- and
Post Growth Hormone Therapy(n=20)

Variables Pre-treatment Post-treatment
Glucose(mg/dL)  Fasting 965+7.1 93.2+7.2
PC 0.5 hr 1385%27.0 146.8+24.3
PC 2 hrs 121.2+20.7 117.8+21.8
Insulin(ng/mL) Fasting 13.2£8.0 18.3+104"
PC 0.5 hr 85.6163.5 127.0+79.5"
PC 2 hrs 80.5+69.3 91.4+77.3
Insulin resistance HOMA IR 34122 42+26"

"P<0.05

Data are shown as mean=*SD

PC : Post cibum(after meal), HOMA : homeostatic method anal-
ysis, IR :insulin resistance
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Table 2. Changes of Blood Glucose, Insulin and Insulin Re-
sistance during Oral Glucose Tolerance Test after Growth
Hormone Therapy according to the Degree of BMI

Variables  Pre-treatment Post-treatment
BMI<25(n=9)
Glucose(mg/dL) Fasting 95.6+6.6 94.4+6.3
PC 05 hr 133.6%+26.0 137.6*£25.1
PC 2 hrs 121.9+219 117.7£84
Insulin(ng/mL)  Fasting 10.3£10.1 13.6+£10.6°
PC 05 hr 56.4+46.3 101.6+86.9"
PC 2 hrs 55.9+36.9 60.1+51.6
Insulin resistance HOMA IR 24+%23 3.3%£28
BMI>25(n=11)
Glucose(mg/dL) Fasting 97.3+75 92.2%+8.0
PC 0.5hr 1425+285 154.4+219
PC 2 hrs 121.2%+20.7 117.8£29.1
Insulin(ng/mL)  Fasting 156+5.2 222+88"
PC 05 hr 109.4+675 1478+73.8
PC 2 hrs 100.7+83.9 117£87.3
Insulin resistance HOMA IR 41*19 49*23

"P<0.05

Data are shown as the mean®SD

BMI : body mass index, PC:post cibum(after meal), HOMA :
homeostatic method analysis, IR :insulin resistance
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Table 3. Changes of Blood Glucose, Insulin and Insulin Re-
sistance during Oral Glucose Tolerance Test after Growth
Hormone Therapy according to Family History of Diabetes
Mellitus

A5 Bl 4 SRR Rk gt MAE 9

Table 5. Changes of Blood Glucose, Insulin and Insulin Re-
sistance during Oral Glucose Tolerance Test after Growth
Hormone Therapy between Two Groups according to Family
History of Diabetes Mellitus

Variables  Pre-treatment Post-treatment
FHx(—)(n=12)
Glucose(mg/dL) Fasting 96.3+£7.7 90.6+8.1
PC 05 hr 134.3£24.9 142.4%£21.1
PC 2 hrs 1135%145 106.4+17.4
Insulin(ng/dL) Fasting 149+8.8 19.8+11.3
PC 05 hr 86.3+53.0 126.8£87.1"
PC 2 hrs 91.9+69.8 117.3%+81.9
Insulin resistance HOMA IR 39*25 47129
FHx(+)(n=8)
Glucose(mg/dL) Fasting 96.7£7.1 94.9+6.2
PC 05 hr 141.3£29.1 149.8+26.8
PC 2 hrs 126.3£23.1 125.3+21.8
Insulin(ng/dL) Fasting 10.6+6.2 16.0£9.2
PC 05 hr 84.4+80.7 127.3+72.3
PC 2 hrs 63.5+69.3 5254343
Insulin resistance HOMA IR 25%15 3.3%£2.0

"P<0.05

Data are shown as mean*SD

FHx : family history, PC:post cibum(after meal)) HOMA : ho-
meostatic method analysis, IR :insulin resistance

Table 4. Changes of Blood Glucose, Insulin and Insulin Re-
sistance during Oral Glucose Tolerance Test after Growth
Hormone Therapy between Two Groups according to the
Degree of BMI

BMI<25 BMI>25
(n=9) (n=11)

AGlucose Fasting -1.1£6.8 -51%75
PC 05 hr 4+256 119+214
PC 2 hrs -36%25.1 -34%264

Alnsulin Fasting 32137 6.5t5.2
PC 05 hr 56.0+£72.2 38.41+59.0
PC 2 hrs 4.2%39.6 16.3+57.6
Alnsulin resistance HOMA IR 08*+1.1 29.6+53.5

P>0.05

Data are shown as mean*SD

BMI : body mass index, A: (post-treatment)— (pre treatment),
PC :post cibum(after meal), HOMA : homeostasis model as-
sessment, IR :insulin resistance

@3] frel gk ApolE WolA FUTHP>0.05)(Table 5).
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No FHx of FHx of

DM(n=12) DM(n=8)

AGlucose Fasting -1.8%£7.3 -49+65
PC 05 hr 85+244 81+226
PC 2 hrs -05%£28.7 -71%£21.7

Alnsulin Fasting 4.8*44 54%55
PC 05 hr 486+70.2 42.8+t58.2
PC 2 hrs 25.4+46.4 -11+476

Alnsulin resistance HOMA IR 0.8*1.3 08*1.3

P>0.05

Data are shown as mean=*SD

FHx : family history, DM : diabetes mellitus, A\: (post-treat-
ment) — (pre treatment), PC :post cibum(after meal), HOMA :
homeostasis model assessment, IR :insulin resistance
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