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Clinical significance of acanthosis nigricans in children and
adolescents with obesity induced metabolic complications

Hee Won Chueh, M.D., Gyu Rang Cho, M.D. and Jaeho Yoo, M.D."

Department of Pediatrics, Medical Sciences Research Institute”
College of Medicine, Dong-A University, Pusan, Korea

Purpose : This study investigated the clinical significance of AN in children and adolescents with
obesity induced metabolic complications.

Methods : Forty—nine patients who had obesity induced metabolic complications were participated in
this cross-sectional study. Obesity induced metabolic complications are as follows: hypertension, dys-
lipidemia, impaired fasting glucose (IFG), impaired glucose tolerance (IGT), nonalcoholic steatohepatitis
(NASH), homeostasis model assessment of insulin resistance (HOMA-IR)>3.16. Clinical characteristics,
such as, age, percentage-weight-for-height (PWI), pubertal status, blood pressure (BP), fasting
plasma insulin level, fasting and post-oral glucose tolerance test 2-hour glucose levels, liver function
test, lipid profile, HOMA-IR were compared according to the presence of AN.

Results : Sixty-five percent of patients had AN, 57.1% NASH, 57.1% dyslipidemia, 55.1%6 hyperten-
sion, 46.9% IFG, 24.5% HOMA-IR>3.16 and 16.2% IGT. The patients who were moderately to severe-
ly obese with AN had higher incidence of IGT and HOMA-IR>3.16. The patients with AN had signi-
ficantly higher diastolic BP (79.4+6.9 vs 75.4%+5.6 mmlIlg), fasting levels of plasma insulin (10.6%=6.0
vs 6.2£54 plU/mL), HOMA-IR index (26+1.4 vs 1.4%1.3) and PWH (424%+13.0 vs 34.3+1.8%). The
increasing tendency for the presence of AN was significantly related to the cumulative number of obe-
sity induced metabolic complications. Binary logistic regression analysis revealed that the presence of
AN was significantly associated with fasting plasma insulin level, PWH and IFG.

Conclusion : AN could be useful as a clinical surrogate of obesity induced metabolic complications.
(Korean ] Pediatr 2007;50:987-994)
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Fig. 1. Acanthosis nigricans is a skin conditions that is clinically characterized by dark, coarse and thickened
skin with formation of irregular creases, usually limited to a few specific areas of the body. It is most com-
monly observed in the posterior neck (A), axilla (B) and groin but can also be seen on the elbows, knuckles,

antecubital fossa and face.

Table 1. Characteristics of 49 Patients who have Obesity Induced Metabolic Complications according to Acanthosis Nigricans

and Severity of Obesity

Without AN

With AN

Mild obesity

Moderate to severe obesity Mild obesity

Total P value

Moderate to severe obesity

NASH 3 (60.0%) 4 (33.3%)
Dyslipidemia 2 (40.0%) 6 (50.0%)
Hypertension 3 (60.0%) 5 (41.7%)
IFG 3 (60.0%) 2 (16.7%)
IGT” 0 ( 0.0%) 0 ( 0.0%)
HOMA-IR>3.16" 0 ( 0.0%) 2 (16.7%)

4 (80.0%) 17 (62.9%) 28 (57.1%) NS
3 (60.0%) 17 (62.9%) 28 (57.1%) NS
3 (30.0%) 16 (59.2%) 27 (55.1%) NS
3 (60.0%) 15 (55.6%) 23 (46.9%) NS
1 (25.0%) 5 (25.0%) 6 (16.2%) <0.05
1 (20.0%) 9 (33.3%) 12 (245%) <0.05

Abbreviations : AN, acanthosis nigricans; NASH, nonalcoholic steatohepatitis; IFG, impaired fastirlg glucose; IGT, impaired glucose
tolerance; HOMA-IR, homeostasis model assessment of insulin resistance; NS, no significant. P-value<0.05 for likelihood ratio

test for trend
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Fig. 2. The increasing tendency for development of acanthosis nigricans (AN) was significantly related to the cumulative

number of obesity induced metabolic complications (A).
height (PWH) (B).

This tendency was irrespective of patients’ percentage-weight—for-

Table 2. Clinical Characteristics and Biochemical Parameters of The Patients with Obesity Induced Metabolic Complications

With AN (n=32) Without AN (n=17) P value
Age (yr) 105+2.2 11.1£24 NS
Sex (male/female) 23/9 9/8 NS
Pubertal status (prepubertal/pubertal) 9/23 5/12 NS
PWH (%)" 42.4%+13.0 34.3+7.8 <0.05
Birth weight (kg) 3.34+0.54 3.36£0.33 NS
Advanced skeletal maturation (yr) 1.03+1.44 1.01+£1.85 NS
Systolic blood pressure (mmHg) 130.8+13.3 127.8+126 NS
Diastolic blood pressure (mmHg)" 79.4+6.9 75.4%£56 <0.05
Fasting insulin (uIU/mL)" 10.6*6.0 6.2*t5.4 <0.01
Fasting glucose (mg/dL) 99.4+6.9 96.1+6.3 NS
Total cholesterol (mg/dL) 186.6+46.2 181.8+31.1 NS
LDL-cholesterol (mg/dL) 110.9£30.3 105.2£23.0 NS
HDL-cholesterol (mg/dL) 41.7%115 435%7.9 NS
Triglyceride (mg/dL) 152.5£140.0 100.4£46.0 NS
AST (IU/L) 4851321 46.2£35.9 NS
ALT (IU/L) 82.21+55.1 89.5+106.2 NS
HOMA-IR" 26*14 14%*1.3 <0.01
QUICKI 0.61+0.14 0.81%£0.27 <0.01

Abbreviations : AN, acanthosis nigricans; PWH, percentage-weight-

for-height; HOMA-IR, homeostasis model assessment of insulin

resistance; QUICKI, quantitative insulin sensitivity check index; NS, no significant. “P-value<0.05
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Table 3. The Interaction between Acanthosis Nigricans and Individual Variables using Binary Logistic Regression Model

95.0% C.IL for EXP (B)

B SE. Wald Df P-value Exp (B)

Lower Upper
Sex -0.200 0.750 0.071 1 NS 0.819 0.188 3.565
Age -0.183 0.151 1.463 1 NS 0.833 0.619 1.120
PWH" 0.074 0.028 6.801 1 <0.01 1.076 1.018 1.138
NASH 1.251 0.742 2.838 1 NS 3.493 0.815 14.968
Dyslipidemia -0.177 0.758 0.054 1 NS 0.838 0.190 3.703
Hypertension 0.792 0.770 1.058 1 NS 2.207 0.488 9.977
IFG" 1.815 0.756 5.773 1 <0.05 6.143 1.397 27.006
Fasting insulin” 0.151 0.066 5.149 1 <0.05 1.163 1.021 1.324
Constant 0.277 2.719 0.010 1 NS 1.319

Abbreviations: PWH, percentage-for-weight-height; NASH, nonalcoholic steatohepatitis; IFG, impaired fasting glucose; NS, no

significant. “P-value<0.05
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T Aom AZEY ol§ wgom 3749 A7 dasteld

2 o
2 Y AFE vwon A% By §HES 2k 2o
% Aol SAZMAAES] | g 9JoF FpHEA

3 E
HES gadez sigith nintew 3 ALy dyEe 1d
&, olAAEF, FHIGEN, Wdsdel, vLGFAAAETE,
HOMA-IR #kol 3.16 ooz ¢l&d Adtido] e AF=
Aostdt yol, Hnz AE7] e Al del, FE 8%
ded, T8 Y =, ATIESHA 220 F g2 %
T, 7% AL, 8% A HAL HOMA-IR 8-S SA7AA)
259 fiol o} v BEAsk

\

A 1} : 32(65.3%) A SATIAIHESO] FEFHJCE 28
(571%) 2] FholellA ulLdFAgA Aol AFE 9]

A= o, ol
AAE TS 281 (57.1%), 1P 278 (56.1%), s5FTdN=

23'4(46.9%), W3s7dol= 68 (16.2%) N4 ## Utk HOMA-
IR #te] 316 ooz d&d AFFS 7k Fhol= 1278(245
%)l BEHAT. Wdsgole HOMA-IR gkol 316 13

o
Qe AL FAMNAESTES T FEE ol Hwt
ol A 2gmIAl A WETE SR IEHP<0.05, P<0.05). Y]
RHEE SATRAAIES ] gl Btolol A 424F13.0%% A7)

t Fhole] 343+1.8% Ml =UTHP<0.05). 54
THAAZEZ o] FukE Stolollx] Fgr] Bte] Eokom(794+
69 mmHg vs 754%56 mmHg, P<0.05), &% <&d106+
6.0 ulU/mL vs 62754 ulU/mL, P<0.01)< S7t5 o] 3ok
ST A EZF0] FHkE Folol A HOMA-IR #(26+14 vs
1.4+1.3, P<0.01)°] =9kow, QUICKI #(0.61+0.14 vs 0.81
+0.27, P<0.01)S Srgkth Hlwto 2 <13l fiabA S wol
THAAL A& E SAVIAAEZY] Bd WEsF S/ ATHPL
0.01). Hlvro g <3t tlAld FHFo] FukE FholoA ST}
AMEZ B fgAAE HFs] 98] A3 binary lo-
gistic regression modelollA H|Tt=e} FE A A&do] =
S5, FEEGHNt IS A SWMAZSTY 2 Y

o Z7hasic,

A E: SAMAHESTS e R Q% dAY #Hss =
7ol AGFE = Ae AFAA AREAN FEEA AFEEHAR
F A& Aoz AzHE
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