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ABSTRACT

Relation of acanthosis nigricans scales and locations
to hyperinsulinemia and insulin resistance

in obese children

Kim Ho Young

Advisor @ Prof. Moon Kyung Rye, M.D. Ph.D.
Department of Medicine,

Graduate School of Chosun University

Objectives: This study investigated the clinical significance of acanthosis
nigricans scales and locations to validate the relation of hyperinsulinemia

and insulin resistance in obese children.

Methods: We conducted a retrospective analysis of clinical records of obese
children who visited to Chosun university hospital between January 2013 and
February 2014 due to their obesity. Five anatomical sites were examined to
evaluate acanthosis nigricans; the neck, axilla, elbow, knuckle, and knee.
The neck and axilla were graded for severity on a scale from 0 to 4. The
knuckle, elbow, and knee were graded either present or absent. Additionally,
the neck texture was measured on a scale from O to 3. Clinical
characteristics, such as age, gender, blood pressure, height, weight, BMI,

waist/hip circumference ratio, fasting plasma glucose and insulin level,
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lipid profile, [liver function test, HbAIC, c—peptide and HOMA-IR were
compared according to the presence and severity of acanthosis nigricans.
Pearson correlation coefficient were calculated to determine the relation of
AN total score in fasting insulin and HOMA-IR. Also locations of acanthosis

nigricans were evaluated.

Results: Among 55 children, - 24 boys and 31 girls with a mean age of 12
years (ragned 5-19 years) - 37(70.9%) children had acanthocis nigricans. A
consensus score of acanthosis nigricans was calculated by summing the scores
of five locations. The diagnostic categories were; No acanthosis nigricans
group (n=16, 29.1%), mild group (n=18, 32.7%), moderate group (n=11, 20.0%),
severe group (10, 18.2%). Elevated acanthosis nigricans total score was
strongly associated with elevated BMI, triglyceride and c-peptide in all
groups. Elevated acanthosis nigricans total score was also strongly
associated with elevated fasting insulin and HOMA-IR. We also found the neck
was the highest frequency of the presence of acanthosis nigricans. But
acanthosis nigricans on axilla was strongly associated with elevated fasting
insulin and HOMA-IR .

Conclusion: To estimate scales and locations of acanthosis nigricans could
be useful as a clinical alternative for determining hyperinsulinemia and

insulin resistance in obese children.

Key words : Acanthosis nigricans, Hyperinsulinemia, Insulin resistance,

Obese children
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Table 1. Scales for acanthosis nigricans.

Score

Description

Neck severity
0

1

4

Axilla
0

1
2
3

4
Neck texture

0

1

2

3

Knuck le
0
1

Elbow
0
1

Knee
0
1

Absent: not detectable on close inspection.

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

Mild: limited to the base of the skull, does not extend to
the lateral margins of the neck (usually < 3 inches in
breadth).

Moderate: extending to the lateral margins of the neck
(posterior border of the sternocleidomastoid) (usually 3-6
inches), should not be visible when the participant is
viewed from the front.

Severe: extending anteriorly (>6 inches), visible when the
participant is viewed from the front.

Absent: not detectable on close inspection.

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

Mild: localized to the central portion of the axilla, may
have gone unnoticed by the participant.

Moderate: involving entire axillary fossa, but not visible
when the arm is against the participant's side.

Severe: visible from front or back in the unclothed
participant when the arm is against the participant's side.

Smooth to touch: no differentiation from normal skin to
palpation.

Rough to touch: clearly differentiated from normal skin.

Coarseness can be observed visually, portions of the skin
clearly raised above other areas.

Extremely coarse: "hills and valleys" observable on visual
examination.

Absent
Present

Absent
Present

Absent
Present

* 1 inch = 2.54 cm

_5_
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HARAAES A0tEAE HIRH 82X 558ez A= A 2494 (43.6%), O
XOF 312 (56.4%) 2= &UHHl= 1 @ 1.3 OIUCH. CHAXS HHZE= 5HIUIAM 19
= 12.09+3.20M RCOH GRS EBZHI
12.50+3. 7141, OIXt2 BZHE2 11.77+£2.76MH ATH &S EF HIEHE
37.81+£15.02% LM X2 B HIGT= 39.41£17.75%, A2l B HIE*
= 36.57+£12.68% A0 HItS] FE0l HE ZF A Z2=HI2H30% 0I2HE 21
H(38.2%), =T HILH50% 0I2H)E 27H(49.1%), LDEHILH(5E0% Ola)e 7
(12.7%) OIALCH (Table 2).

H1ir o

Table 2. General characteristics of subjects.

Total Male Female
(n=55) (n=24) (n=31)
Age (years) 12.09+3.20 12.50£3.71 11.77+£2.76

Obesity index (%)  37.81+15.02 39.41+17.75 36.57+12.68

_7_
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Table 3. Classification of acanthosis nigricans scales and clinical
characteristics.
With AN
No AN ) (n=39) P-value
(n=16) Mild AN Moderate AN Severe AN
(n=18) (n=11) (n=10)

Age (years) 11.44+3.07 12.61+3.01 1.2744.10 13.10+2.60 0.425

Gender (male/female) 4/12 12/6 4/7 4/6 NS
Systolic BP (mmHg) 120.94+20.83 117.22+19.64 121.82+13.28 115.00+13.54  0.772
Diastolic BP (mmHg) 78.75+14.54  75.56+13.38  79.55+11.05  73.50+8.83 0.628
BMI (kg/m®) 25.42+2.52  26.28+2.72  27.7243.38  28.85+4.57 0.049
W/H ratio 88.74+6.32  92.61+6.62  90.29+3.21 92.25+7.26 0.342
Obesity index (%) 31.89+9.52  39.84+18.44  36.95+8.03  44.54+19.14  0.183
Fasting glucose (mg/dL) 87.95+8.77  102.76+47.63 94.72+12.03  94.3+20.03 0.549
Fasting insulin (mU/L) 9.75+3.17 12.9046.05  22.91+9.71  46.28+34.68  0.001
Total cholesterol (mg/dL)  169.44+37.28 174.33+27.11 159.61+52.55 149.30+55.98  0.454
Triglyceride (mg/dL) 73.19422.51  123.49+69.42 122.73+54.18 140.80+47.30  0.008
HOL (mg/dL) 46.16+9.49  40.61+9.69  48.22+14.92  39.63+12.44  0.178
LoL (mg/dL) 106.18440.10 111.95424.72 99.35+23.47  87.33+19.56  0.220
AST (U/L) 21.1247.06  30.87+21.80  26.27+8.51  32.27+17.62  0.223
ALT (U/L) 21.90420.70  38.35+34.22  29.92+21.77  57.92+53.08  0.066
HbA1C (%) 5.13+1.22 5.89+1.53 5.34+0.42 5.46+0.32 0.284
c-peptide (ng/mL) 2.00+0.49 3.81+2.94 3.00+0.97 5.02+1.53 0.009
HOMA- IR 2.13+0.76 3.19+1.83 5.45+2.88 10.27+6.93 0.001

Abbreviations: AN, acanthosis nigricans; HOMA-IR, homeostasis model assessment of insulin resistance;

NS, no significant.
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Table 4. Pearson correlation coefficient of AN total score.

AN total score

P-value

coefficient(r)

0.001

0.653

Fasting insulin (mU/L)

0.001

0.664

HOMA- 1R

Abbreviations: AN, acanthosis nigricans.
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Table 5. Scales of acanthosis nigricans and clinical characteristics

especial ly fasting insulin, HOMA-IR.

Fasting insulin (mU/L) HOMA-IR
No AN With AN No AN With AN
P-value P-value
(n) (n) (n) (n)
9.75+3.17 24.28+22.70 2.130.76 5.64+4.85
Neck 0.001 0.001
(16) (39) (16) (39)
) 11.93+£6.07 26.82+25.06 2.62+1.48 6.29+5.28
Axilla 0.004 0.004
(25) (35) (25) (35)
17.47+£16.74 33.23+30.92 4.14+£3.93 7.07+£5.93
Knuck le 0.172 0.067
(46) (9) (46) (9)
17.51+£20.04 31.50+17.80 3.94+4.05 7.67+4.79
E lbow 0.047 0.047
(45) (10) (45) (10)
16.53+16.64 38.05+27.77 3.95+£3.92 8.05+5.28
Knee 0.051 0.009
(46) (9) (46) (9)

Abbreviations: AN, acanthosis nigricans. No AN; score=0, With AN; score=1
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Table 6. Pearson correlation coefficient of acanthosis nigricans locations.

HOMA- IR
coefficient(r)

Fasting insulin

P-value

P-value

coefficient(r)

0.593 0.001 0.606 0.001

Neck

0.001 0.618 0.001

0.614

Axilla

0.291 0.031 0.249 0.047

Knuckle

0.047 0.330 0.014

0.269

Elbow

0.003 0.348 0.009

0.397

Knee
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