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Insulin Resistance and Obesity according to Degree of Acanthosis Nigricans in Obese Korean

Children and Adolescents

Byung-Gue Lee, Kyung Hee Park*, Young-Gyun Seo, Hye-Mi Noh, Hong-Ji Song, Yu-Jin Paek, Mi-Jeong Park, Ah-Ra Jo
Department of Family Medicine, Hallym University Sacred Heart Hospital, Anyang, Korea

Background: Recent studies suggest that acanthosis nigricans (AN) is associated with insulin resistance in obese children. However, very few studies
have assessed insulin resistance and obesity according to the degree of AN. Therefore, this study aimed to investigate the correlation between the

degree of obesity and insulin resistance according to the severity of AN.

Methods: A total of 141 participants (83 boys and 58 girls) aged 6—17 years were recruited for the Intervention for Childhood and Adolescents obesity
via Activity and Nutrition study between 2016 and 2017. The participants were categorized into four groups according to the severity of AN: grade 0
(n=69), grade 1 (n=19), grade 2-3 (n=35), and grade 4 (n=18). All participants underwent physical examination and blood tests. We compared the
mean homeostatic model assessment (HOMA-IR) and body mass index Z score (BMI Z-score) in each group using ANCOVA and linear regression

model.

Results: The HOMA-IR, which represents insulin resistance, increased with increasing AN severity (grade 0 group: 3.25+0.070; grade 1 group:
3.97+0.103; grade 2-3 group: 4.76+0.079; AN grade 4: 6.40+0.107; P for trend<0.001). Similarly, the BMI Z-score, which represents the degree of
obesity, increased with increasing AN severity (grade 0 group: 2.29+0.052; grade 1 group: 2.42+0.080; grade 2-3 group: 2.44+0.062, grade 4:

2.67+0.089; P for trend<0.001).

Conclusion: Insulin resistance and the degree of obesity increase with the severity of AN in Korean obese children.
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Table 1. The severity of acanthosis nigricans on neck

Neck -
. Description
severity

0 Absent: not detectable on close inspection.

1 Present: clearly present on close visual inspection, not visible to
the casual observer, extent not measurable.

2 Mild: limited to the base of the skull, does not extend to the
lateral margins of the neck (usually <7.62 cm in breadth).

3 Moderate: extending to the lateral margins of the neck (posterior
border of the sternocleidomastoid) (usually 7.62-15.24 cm),
should not be visible when the participant is viewed from the
front.

4 Severe: extending anteriorly (>15.24 cm), visible when the

participant is viewed from the front.

Adapted from Burke et al. (Diabetes Care 1999;22:1655-9).17)

www kjfp.or.kr 333



KJFP

Korean Journal of Family Practice

5. 84X &4

L=
Y AEZ, Q&Y HOMAIR, AST, ALTQ}
IE A% 2 £4 Ao 21 HFth
RE EAEAL [BM SPSS Statistics for Windows ver. 22.0 (IBM
Corp. Armonk, NY, USA)E ©|-&3191 BAA Fo422 0.05 v
Tko 2 5iqith

As 4 7], 32 EH(86.4219.96 vs 94.9249.82, P<0.001), BMI
Z-score (2.40£0.33 vs 2.62+0.42, P<0.001)7} SAZFAN| LS FHEE
oA FoIsH =QITE EHFAME SAZAA| RS SRS Qe
A(15.64%1.57 vs 23.81£1.62, P<0.001), HOMA-IR (3.37+1.06 vs 5.17%
1.06, P<0.001)0] G-2J51A] 9kOm AST (21.76+1.40 vs 27.11%1.65,
P=0.003), ALT (19.69%1.77 vs 35.87+2.16, P<0.001) TS+ f-2]u|51A|
=2 grolqleh ool whel U A AT S| AHE(51.4241.23
vs 46.99%1.26, P=0.030)-> SA7IAAZZ H]FHEEOA F-oJsHA
EUT ey A, 57 Y ol] B9 s, 5484
9, AR A FHAHE FEITS F o 1l fofe &
o]7} §ATH(Table 2).

SHTMNES F3E0l T2 HIE o) 47 (AN grade 0, 1,
2-3, )0 & 1pieo] ZF R o EA 0 8 EAREA Al A}

Byung-Gue Lee, et al. Acanthosis Nigricans and Insulin Resistance in Pediatric Obesity
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Table 2. General characteristics according to the absence or presence
of acanthosis nigricans

Variable Without AN With AN P-value
(n=69) (n=72)

Age (y) 10.64+2.37 11.62+1.82 0.007
Sex, male 36 (52.2) 47 (65.3) 0.114
Weight (kg) 63.56+18.45 75.83+14.68 <0.001
Height (cm) 149.28+14.30 155.30+9.62 0.004
Waist circumference (cm) 86.42+9.96 94.9249.82 <0.001
BMI (kg/cm?) 27.81+3.30 31.16%+3.53 <0.001
BMI-Z score 2.40+0.33 2.62+0.42 <0.001
SBP (mmHg) 117.68+14.57 121.73+£13.40 0.088
DBP (mmHg) 68.47+9.80 70.40+8.89 0.224
Pubertal status 35(50.7) 44/71 (62.0) 0.180
Triglyceride (mg/dL) 95.58+1.52 106.70+1.53 0.119
HDL-cholesterol (mg/dL) 51.42+1.23 46.99+1.26 0.030
LDL-cholesterol (mg/dL) 105.64+1.27 107.77£1.28 0.572
FBS (mg/dL) 87.10+7.23 88.24+7 44 0.362
Insulin (ulU/L) 15.64+1.57 23.81+1.62 <0.001
HOMA-IR 3.37£1.06 5.17+1.06 <0.001
AST (IU/L) 21.76%1.40 27.11+1.65 0.003
ALT (IU/L) 19.69+1.77 35.87+2.16 <0.001

Values are presented as mean+standard deviation for continuous variables or as
number (%) for categorical variables.

AN, acanthosis nigricans; BMI-Z score, body mass index Z score obtained by
2007 Korea National Growth Chart; SBP, systolic blood pressure; DBP, diastolic
blood pressure; TG, triglyceride; HDL, high density lipoprotein; LDL, low density
lipoprotein; FBS, fasting blood glucose; HOMA-IR, homeostatic model assess-
ment; AST, aspartate aminotransferase; ALT, alanine aminotransferase.

P-value by independent t-test for continuous variables and by y? test for categori-
cal variables. All continuous values with skewed distributions were log-trans-
formed prior to the analysis.

Table 3. The clinical characteristics in relation to severity of acanthosis nigricans

Variable AN grade 0 (n=69) AN grade 1 (n=19) AN grade 2-3 (n=35) AN grade 4 (n=18) P-value
Age (y) 10.64+2.37 11.99+1.77 11.56+1.97 11.33+1.58 0.042
BMI Z-score 2.40+0.33 2.49+0.39 2.58+0.40 2.86+£0.42 <0.001
FBS (mg/dL) 87.10+7.23 88.1616.59 88.89+7.66 87.06+8.08 0.667
Insulin (uU/L) 15.64+1.57 19.11+1.51 22.64+1.58 33.12+1.52 <0.001
HOMA-IR 3.35+1.58 4.18+1.57 4.95+1.58 7.10+1.55 <0.001
AST (IU/L) 21.76%1.40 21.98+1.38 29.96+1.72 27.66x1.72 0.002
ALT (U/L) 19.69+1.77 24.05+1.73 39.25+2.34 46.53+1.95 <0.001

Values are presented as meanzstandard deviation for continuous variables.

AN, acanthosis nigricans; BMI Z-score, body mass index Z score obtained by 2007 Korea National Growth Chart; FBS, fasting blood glucose; HOMA-IR, homeostatic
model assessment; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ANOVA, analysis of variance.

FBS, Insulin, HOMA-IR, AST, ALT were log-transformed prior to the analysis.
P-value by one-way ANOVA.
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Characteristic AN grade 0 (n=69) AN grade 1 (n=19) AN grade 2-3 (n=35) AN grade 4 (n=18) P for trend
Model 1

HOMA-IR® 3.25+0.07 3.97+0.10 4.76+0.08 6.40£0.11 <0.001
Model 2

BMI Z-score® 2.29+0.05 2.42+0.08 2.44+0.06 2.67+0.09 <0.001

Values are presented as meanzstandard error for continuous variables.

AN, acanthosis nigricans; HOMA-IR, homeostatic model assessment; BMI Z-score, body mass index Z score obtained by 2007 Korea National Growth Chart; ANCOVA,

analysis of covariance.

®Model 1: adjusted for age, sex, and BMI Z-score by ANCOVA, HOMA-IR as a dependent variable.
"Model 2: adjusted for age, sex, and HOMA-IR by ANCOVA, BMI Z-score as a dependent variable.

HOMA-IR was log-transformed prior to the analysis.
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