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Abstract

Background Acanthosis nigricans (AN) is a skin condition
characterized by darkening and thickening of skin. AN has been
reported to be linked to insulin resistance (IR) - that associated
with type 2 diabetes - in obese children in many country.
Objective To determine the relation between acanthosis nigricans
and insulin resistance in obese children.

Methods We conducted a cross sectional study in Wenang
district, Manado, from October 2009 until January 2010. We
examined 54 obese children aged 10-14 yearsfor insulin resistance
using Homeostasis Model Assessment of Insulin Resistance
Index (HOMA-IR). We analyzed the results by t-test and phi
coefficient correlation. The value of P<0.05 was significant in
statistical analysis.

Results Acanthosis nigricans was positive in 33 children. Insulin
resistance was found in 34 from 54 subjects, 28 of them has AN
and 6 has no AN. Obese children with AN had higher HOMA-IR
than children without AN. Presence of AN was associated with
IR (P<0.001, r,=0.57).

Conclusions There is a weak correlation between AN and IR
in obese children. It is important to identify obese children with
IR for early intervention and prevention of type 2 diabetes, but
AN could not be a reliable marker of IR. [Paediatr Indones.
2010;50:274-7].
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canthosis nigricans (AN) is a skin

condition characterized by darkening

and thickening of the skin caused by

papillomatosis and hyperkeratosis.!
Some studies reported the relation between AN
and insulin resistance (IR) in obese children.3-
Insulin resistance is thought to be a major factor in
the pathophysiology of type 2 diabetes in both adults
and children.®? Due to an increasing prevalence of
obesity and type 2 diabetes prevalence in children,
early identification is important so an appropriate
intervention might be established. The aim of this
study was to determine whether the presence of AN
in obese children was related with IR. Our hypothesis
was acanthosis nigricans in obese children related
with insulin resistance.

Methods

We conducted a cross sectional study in Wenang
district, Manado, from October 2009 until January
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2010. By doing random sampling of 44 elementary
schools and 17 junior high schools, we took 20
elementary schools and 10 junior high schools. We
estimated that 37 children were needed for this
study. From all obese children in these schools,
we took 60 subjects with consecutive sampling.
The inclusion criteria were 10-14 years old obese
children (BMI more than +3SD according to
the 2007 WHO Growth Reference Charts) who
had been in puberty state (Stage II or more based
on Tanner staging). We excluded non-fasting
subjects, low birth weight, Cushing syndrome
and malignancy. We also excluded subjects used
corticosteroid, antidiabetic drug and nicotinic
acid therapy. We obtained informed consent from
all parents and assent from all children after the
nature of the procedures was explained and before
testing commenced. We examined the subjects
for acanthosis nigricans with inspection and
palpation by an experienced dermatologist, then
divided them into 2 groups, AN group and non-AN
group. We tested all subjects for insulin resistance
using Homeostasis Model Assessment of Insulin
Resistance Index (HOMA-IR). The HOMA-IR was
calculated as fasting insulin (wU/mL) multiplied by

Table 1. Characteristics of study subjects with and without AN

AN
Characteristic Negative Positive
n=21 n=33
Age, mean (SD) yr 11.9 (1.0) 12.3(1.1)
Male gender, n 17 20
Positive family history of DM, n 9 15

refused to do the blood test, so 54 subjects were
enrolled. The characteristics of the subjects are
given in Table 1. There were 33 children with
positive AN. Acanthosis nigricans predominantly
was seen on the posterior of neck. Just two of those
children had AN at their axilla and one of them
also had AN at the groin.

Mean of HOMA-IR in subjects with AN was 2.4
(SD 1.36) and was 5.0 (SD 3.20) in subjects without
AN. Obese children with AN had higher HOMA-
IR than children without AN (t = 4.16, P<0.001),
with mean difference 2.6 (95% CI 1.4 to 3.9). The
association between AN and IR were shown in Table
2. Insulin resistance was found in 34 from 54 subjects,
28 of them has AN and 6 has no AN. The x? test
showed that the presence of AN was associated with
IR with the weak correlation.

Table 2. Relation between acanthosis nigricans and insulin resistance

AN

- — Total
IR Negative Positive n=54 P rd
n=21 n=33
Negative 15 5 20 P<0,001 0,57
Positive 6 28 34
fasting glucose concentration (mmol/L) divided into Discussion

22,5. IR was defined as HOMA-IR >2.6.8

Comparison of HOMA-IR between AN and
non-AN group were explored using student t-test.
We analyzed the correlation between AN and IR
using phi correlation coefficient. Statistical analysis
was done using SPSS 17.0 version. The value of
P<0.05 was considered significant in statistical
analysis.

Results

From 60 obese children, we included 55 subjects.
Five children had not puberty yet. One subject

In this study, we examined 54 obese children and
found that 33 subjects had AN. The previous studies
reported the lower prevalence of AN, 42% in 160
obese children in Turkey between the ages of 7 and
14 years and 41 subjects from 105 obese children 4-16
years old in Japan (39.0%).4° The prevalence of AN in
our study was higher than the previous study, because
the subjects were older. The age of those children with
AN was slightly older than those without AN in our
study, but all subject had been in puberty state, so this
might not affect the results.

Acanthosis nigricans in our subjects predo-
minantly was seen on the posterior of neck. The
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studies in many places found that AN in children
most commonly found on the posterior neck and
axilla. The other locations of AN are axilla, groin,
antecubital and popliteal surfaces, umbilical area and
even mucosal sufaces.2410 Insulin resistance due to
obesity underlies the hyperinsulinemia in obesity-
associated AN. Hyperinsulinemia results in binding
of insulin to insulin-like growth factor receptors
on keratinocytes and fibroblasts, with resultant
hyperplasia, hyperkeratosis and papillomatosis of the
skin.!!

As for our study, we used Homeostasis Model
Assessment of Insulin Resistance Index (HOMA-
IR) to assessed IR. Several recent investigation have
shown that HOMA-IR is both reliable and valid
for use in pediatric populations.!?14 We found that
HOMA-IR in AN group is higher than non-AN group.
This finding is similar to previous study.* Our results
showed that AN indicates a weak correlation with
the presence of IR in obese children. In some previous
studies, AN was related with IR in obese children.3->
One study showed that there was no relation between
AN and hyperinsulinemia in overweight children.!
A previous study in population with all nutrition
condition found that AN was more significantly
associated with IR among obese than lean, normal or
overweight subjects.!®

The limitation of our study was the diagnosis of
AN not done by skin biopsy, only by inspection and
palpation. AN also was not graded among the subjects
which would be more reliable information. Cohort
studies are needed to assess the start time of AN and
IR process in obese children.

In conclusion, there is a weak association
between AN and IR in obese children. Considering
that IR has central role in development of type
2 diabetes, it is important to identify IR in obese
children for early intervention and prevention of type
2 diabetes, but AN could not be an important reliable
marker of IR.
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