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ABSTRACT

Being born small for gestational age (SGA) has been strongly associated with mortality
during the perinatal period and long-term risk of metabolic syndrome, including
type 2 diabetes mellitus, hypertension, hyperlipidemia, and coronary heart disease.
Insulin resistance is an important factor in the development of metabolic syndrome
in SGA, with several proposed hypotheses. Here, we report two cases of non-obese
adolescent patients with early onset type 2 diabetes who were born SGA. Of these,
one experienced catch-up growth, while the other did not. Both had a high body fat
percentage at the time of diagnosis of type 2 diabetes and were diagnosed with fatty
liver and hyperlipidemia before adolescence, at the age of 7 years. Early interventions
for SGA are needed for healthy catch-up growth to prevent metabolic diseases in the
future.
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Figure 1. Growth chart of case 1. The blue vertical bar represents
the target height range with the median representing mid-paren-
tal height (MPH). Target height range=MPH+5 cm.
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Table 1. Patients’ Characteristics at the Time of Diagnosis of
Type 2 Diabetes Mellitus

Characteristic Case 1 Case 2 S
range
Sex Female Male
Age (yr) 11 13
Catch-up growth Yes No
Precocious puberty Yes No
Height (cm) (percentile) 161.9 (>97) 147.4(5-10)
Weight (kg) (percentile) 53.3(90-95) 36(3-5)
Body mass index (kg/m?) 20.3 (50-75) 16.57 (5-10)
(percentile)
Body fat (%) (percentile) 35.6 (75-85) 31 (75-85)
Fat mass index (kg/m?) 7.24(75-90) 5.14(50-75)
(percentile)
Fat free mass index (kg/m?) 13.1(50-75) 11.5(<3)
(percentile)
Waist circumference (cm) 74.7(90-95) 85.5(90-95)
(percentile)
Systolic blood pressure (mmHg) 110 110 <130
Diastolic blood pressure 70 65 <85
(mmHg)
Fasting plasma glucose (mg/dL) 142 132 <110
HbAlc (%) 7.1 6.5 <5.7
Fasting C-peptide (ng/mL) 5.05 3.84 0.4-2.2
Fasting insulin (uU/mL) 45 36.82 <15
HOMA-IR 15.3 8.3 <3
AST (U/L) 153 51 <46
ALT (U/L) 207 60 <35
Total cholesterol (mg/dL) 241 197 <170
LDL-C (mg/dL) 159 124 <110
HDL-C (mg/dL) 41 72 >45
Triglyceride (mg/dL) 229 163 <75
T3 (ng/dL) 173.7 166.1 119-218
fT4 (ng/dL) 1.28 1.47 0.8-2.2
TSH (mIU/L) 3.03 2.12 0.5-4.8

Abbreviations: HbAlc, hemoglobin Alc; HOMA-IR, homeostasis
model assessment of insulin resistance; AST, aspartate aminotrans-
ferase; ALT, alanine aminotransferase; LDL-C, low-density lipoprotein
cholesterol; HDL-C, high-density lipoprotein cholesterol; T3, triiodo-
thyronine; fT4, free thyroxine; TSH, thyroid-stimulating hormone.
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Figure 2. Growth chart of case 2. The red horizontal bar repre-
sents the growth hormone therapy duration, and the blue verti-
cal bar represents the target height range with the median re-
presenting mid-parental height (MPH). Target height range=
MPH+5 cm.
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