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Abstract
Background: Acanthosis nigricans is a well known cause of facial melanosis in Iraqi males and
usually it is a part of ordinary acanthosis nigricans. It is commonly associated with many metabolic derangements. Objectives: To evaluate cases of acanthosis nigricans of the face for all metabolic
disturbances including fasting blood sugar, fasting serum insulin, total cholesterol, triglyceride,
growth hormone and serum leptin. Patients and Methods: Twenty seven cases of acanthosis nigricans of the face were included in this case descriptive, clinical and biochemical study. This was
conducted in Department of Dermatology-Baghdad Teaching Hospital and Department of Clinical
Biochemistry, College of Medicine, Baghdad, Iraq during the period from November 2012-August
2014. It consisted of 26 males and one female, their ages ranged from 16 - 58 (39 ± 4.9) years. The
diagnosis was established by clinical and histopathological evaluation. Sharquie’s ANSI scoring of
acanthosis nigricans of face was carried out for all patients, also body mass index was assessed.
Biochemical evaluation was carried out for all patients including total cholesterol, triglyceride,
fasting blood sugar and insulin, insulin resistance, growth hormone and leptin enzyme immunoassay. Twenty seven healthy control non obese individuals with comparable ages and gender
were assessed for all tests. Results: Biochemical results showed that fasting blood glucose, fasting
serum insulin, insulin resistance, fasting serum triglyceride, total cholesterol, growth hormone
and serum leptin were statistically significantly high in patients with acanthosis nigricans of the
face in comparison with control individuals and all were positively correlated with the scoring of
acanthosis nigricans of the face apart from high density lipoprotein was negatively correlated.
Conclusion: Acanthosis nigricans of the face is a good marker for the associated metabolic diseases
and these metabolic changes were statistically significantly correlated with the severity of acanthosis nigricans.
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1. Introduction
Acanthosis nigricansis (AN) a skin disease characterized by hyperpigmented, thickened, verrucous plaques with
a velvety texture typically symmetrical in distribution. It usually involves intertriginous areas including: neck,
axillae, groin, antecupital and popliteal fossae, knuckles and umbilicus; occasionally it involves the mucosa such
as oral, esophageal, pharyngeal, laryngeal, conjunctival, and anogenital mucosa [1]. The earliest changes in
acanthosis nigricans of the face are usually dryness, pigmentation and roughness of the skin, which in affected
area is gray-brown or black [1]. The hyperpigmentation is later accompanied by hypertrophy, increased skin
marking, and velvety texture. The most commonly involved locations are the forehead, temples, nasolabial folds
and cheeks [2]. Facial melanosis although is commonly caused by acanthosis nigricans of the face among adult
males [3] but unfortunately was not reported and documented in the medical literatures until Sharquie et al.
2014, 2015 published their work. This study showed that acanthosis nigricans of the face has the same clinical
and histopathological features of acanthosis of neck and axillae mainly pigmentation of the skin, thickening with
or without velvety appearance and acanthosis with or without papillomatosis together with epidermal and dermal melanosis [2].
Acanthosis nigricans has a variety of causes but the likely common mechanism is stimulation of tyrosine kinase growth factor receptor signaling pathways in epidermis [4]. In insulin resistance syndromes, high levels of
circulating insulin directly or indirectly activate the insulin-like growth factor 1 receptor (IGF1R) [5]. Insulin resistance due to obesity underlies the hyperinsulinaemia in obesity-associated acanthosis nigricans [6] [7]. An
elevated fasting blood insulin level confirms the presence of hyperinsulinaemia underling the diagnosis of atypical acanthosis nigricans [8]. In malignant acanthosis nigricans, tumor deriver growth factors, in particular transforming growth factor-α, acting through the epidermal growth factor receptor (EGFR) is presumed, although anti-insulin receptor antibodies have also been implicated [9].
The metabolic disorder parameters like fasting blood sugar, fasting serum insulin, total cholesterol, triglyceride, serum growth hormone and serum leptin were not evaluated before. So the aim of present work is to assess
these metabolic markers and to be correlated with the severity of acanthosis nigricans of the face.

2. Patients and Methods
This case descriptive, clinical and biochemical study was conducted in the Department of Dermatology-Baghdad Teaching Hospital and Department of Clinical Biochemistry, College of Medicine, Baghdad, Iraq during the
period from November 2012 to August 2014. Twenty seven patients were enrolled in this study 26 males and 1
female. The nature and aim of this study were explained for each patient. Formal consent was taken from them
before this study and photographs were taken. Also, the ethical approval was given by the Scientific Council of
Dermatology & Venereology-Iraqi Board for Medical Specializations.
Clinical and histopathological study of acanthosis nigricans of the face of these patients were already published [2].
Body mass index for all patients were calculated in addition the atherogenic co-efficiency, atherogenic index
plasma and cardiac risk ratio were assessed.
Color photographs for all patients were performed by 8 megapixels camera of mobile Samsung Galaxy Note
II, in the same place and distance with fixed illumination.
Sharquie’s ANSI scoring [2] was carried out for all patients regarding the followings:
Score 1 = Light brown;
Score 2 = Brown;
Score 3 = Dark brown;
Score 4 = Black.
1) Texture: Scoring from 0 - 3
Score 0 = No thickening;
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Score 1 = Mild thickening;
Score 2 = Moderate thickening;
Score 3 = Severe thickening.
2) Percentage of the total area involved, this was measured by using transparent square paper. By this method
the acanthosis nigricanc and the total surface areas were measured accurately by square centimeters, then the
percentage of the acanthosis nigricansarea relative to the total area of the same region was measured and
scoring was done as follows:
a) Forehead:
Score 1 = 1% - 25%;
Score 2 ≥ 25% - 50%;
Score 3 ≥ 50% - 75%;
Score 4 ≥ 75%.
b) Cheek:
Score 1 = 1% - 25%;
Score 2 ≥ 25% - 50%;
Score 3 ≥ 50% - 75%;
Score 4 ≥ 75%.
c) Nasolabial folds:
Score 1 = 1% - 25%;
Score 2 ≥ 25% - 50;
Score 3 ≥ 50% - 75%;
Score 4 ≥ 75%.
d) Temporal area:
Score 1 = 1% - 25%;
Score 2 ≥ 25% - 50%;
Score 3 ≥ 50% - 75%;
Score 4 ≥ 75%.
The scoring for each area were done separately including: forehead, right temporal, left temporal, right cheek,
left cheek, right nasolabial fold and left nasolabial fold for all patients.
The ANSI score was calculated by the following equation:
ANSI =

( DF + TF + AF ) + ( DTR + TTR + ATR ) + ( DTL + TTL + ATL ) + ( DCR + TCR + ACR )
+ ( DCL + TCL + ACL ) + ( DNR + TNR + ANR ) + ( DNL + TNL + ANL ) .

where D is darkness, T is thickness, A is area, F is forehead, TR is right temporal, TL is left temporal, CR is
right cheek, CL is left cheek, NR is right nsolabial, NL is left nasolabial [2].
The following biochemical tests were carried out: fasting blood sugar (FBS), fasting insulin, total cholesterol,
triglyceride which determined by enzymatic methods, growth hormone and serum leptin enzyme immunoassay
for the quantitative determination in human serum were used. DRG international Inc. USA is done by ELISA
test and the results were correlated with the severity of acanthosis nigricans (Sharquie’s ANSI score) using coefficient correlation.
Twenty seven healthy control individuals with age and gender matching with the patients of acanthosis nigricans of the face were studied for the same biochemical blood changes.
Data were statistically described in terms of range, mean, standard deviation (±SD), mode of frequencies
(number of cases) and relative frequencies (percentages). Comparison between investigations of patients and
controlled individuals was done using Chi square (x2) test. A probability value (p value) less than 0.05 was considered significant. All statistical calculations were done using computer programs SPSS ver. 20 (Statistical
Package for the Social Science; SPSS Inc. Chicago, IL, USA).

3. Results
Twenty seven patients with acanthosis nigricans of the face were included in this study, 26 (96.6%) males and 1
(3.3%) female, with a male to female ratio was 26:1. Their ages ranged from 16 - 58 years with a mean ± SD of
39 ± 4.9 years. The third and fourth decades of life were the commonest age groups affected. The duration of the
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disease ranged from 1 - 8 years with a mean ± SD of 3.34 ± 5.67 years. All patients had bilateral symmetrical
distribution of acanthosis nigricans on the face (Figure 1) in addition to acanthois nigricans of neck and axillae.
No patients with underling malignancies, clinical diabetes or other important medical conditions were noted.
Twenty seven healthy control were assessed, 25 males and 2 females, their ages ranged from 18 - 56 years
with a mean ± SD of 40 ± 2.93 years. the body mass index was ranged from 23 - 29.3 with a mean ± SD of 27 ±
0.93 (Table 1).
Normal weight was seen in 4 (13.3%) patients while overweight seen in 10 (33.3%) patients, and obese in 16
(53.3%) patients. The body mass index (BMI) ranged from 24.1 - 38 with a mean ± SD of 32.33 ± 0.72. So BMI
was found to be highly significant elevated in patients with acanthosis nigricans of the face in comparison with
healthy control individuals with P value = 0.00545.
Fasting blood sugar (P value = 0.00141), fasting serum insulin (P value = 0.00150), Homa-insulin resistance
(P value = 0.00157), growth hormone (P value = 0.061446), Serum leptin (P value = 0.01550), total cholesterol
(P value = 0.0014) and triglyceride (P value = 0.0032) were statistically significantly elevated in comparison
with healthy control. Also, cardiac risk ratio (CRR) (P value = 0.001) and atherogenic coefficient (AC) (P value
= 0.005) and atherogenic index plasma (AIP) (P value = 0.003) were highly significantly elevated (Table 1).
Sharquie’s ANSI score was ranged from 4 - 62 and was positively correlated with the following parameter:
serum insulin (r = 0.925), total cholesterol (r = 0.968), AIP (r = 0.95), AC (r = 0.976), serum leptin (r = 0.889)
growth hormone (r = 0.945) and fasting blood sugar (r = 0.943), while there was negative correlation with HDL
(r = 0.913) (Figures 2-6). (r = coefficient correlation).

Figure 1. Bilateral symmetrical distribution of acanthosis nigricans on the face.

Figure 2. Showing the correlation between ANSI score & HDL & TCH levels.
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Figure 3. Showing the correlation between ANSI score & insulin & growth
hormone levels.

Figure 4. Showing the correlation between ANSI score & leptin level.

Figure 5. Showing the correlation between ANSI score & AC & AIP levels.

4. Discussion
Acanthosis nigricans is commonly associated with obesity and might be associated with many metabolic disturbances like diabetes mellitus, elevated cholesterol and HBA1c [2]. No malignancies or drugs induced acanthosis
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Figure 6. Showing the correlation between ANSI score & FBS levels.
Table 1. The result of fasting blood sampling from 27 patients with acanthosis nigricans of the face in comparison with 27
healthy controls.
Control

Patients

P-value

Age

40 ± 2.93

39 ± 4.97

NS

BMI (Kg/m2)

27 ± 0.93

32.33 ± 0.72

HS

FBG (mg/dl)

96.4 ± 3

180.3 ± 2.16

HS

Insulin (µlU/ml)

10.76 ± 0.4

12.3 ± 0.9

HS

Homa-IR

2.57 ± 0.1

5.46 ± 0.36

HS

Leptin (mg/dl)

0.38 ± 0.25

0.479 ± 0.07

S

CRP (mg/dl)

2.078 ± 0.432

1.68 ± o.79

S

GH (ng/ml)

5.66 ± 0.10

13.16 ± 9.43

S

TC (mg/dl)

187.3 ± 10.78

191.75 ± 34.34

HS

TG (mg/dl)

121 ± 9.55

223 ± 44

HS

HDL-C (mg/dl)

49.8 ± 6.78

33.12 ± 3.9

HS

CRR

3.80 ± 0.31

5.70 ± 1.21

HS

AC

2.80 ± 0.31

4.82 ± 1.03

HS

AIP

0.39 ± 0.03

0.85 ± 0.24

HS

nigricans were included in the present work.
The present study showed that Sharquie’s ANSI score of acanthosis nigricans of the face was well correlated
with the severity of acanthosis nigricans and body mass index. This score was also statistically significantly
correlated with the following biochemical changes: FBS, fasting insulin, total cholesterol, triglyceride, growth
hormone and serum leptin.
The present work also showed patients with acanthosis nigricans of the face had hyperinsulinemia and insulin
resistance and this explain the pathogenesis of acanthosis nigricans like thickening of the epidermis and increased melanin deposition as was similarly reported about ordinary acanthosis nigricans [10], similarly this
study also demonstrated elevated growth hormone in majority of cases of acanthosis nigricans of the face and
this hormone also increase the activity of fibroblast and keratinocyte and play a role in pathogenesis of acanthosis nigricans. Serum leptin also elevated in majority of patients in the present study and this might explain the
increased obesity among patients with acanthosis nigricans [11].
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Total cholesterol and triglyceride were significantly elevated in majority of patients with decreased high density lipoprotein that lead to increase in cardiac risk ratio, atherogenic coefficient andatherogenic index plasma.
These findings are very important as you can judge the changes in these parameter just by looking at the acanthosis nigricans of the face. To the best of our knowledge these findings are for the first time to be reported.

5. Conclusion
In conclusion, acanthosis nigricans of the face is an important cause of facial melanosis among Iraqi males
where its clinical pictures and associated manifestations were similar to acanthosis nigricas of the body. Also,
acanthosis nigricans of the face is a marker for many metabolic and biochemical changes in blood like elevated
fasting blood sugar and lipid. Sharquie’s ANSI scoring of acanthosis nigricans of the face was positively correlated with all biochemical changes.

Disclosure
This study was an independent study and not funded by any drug companies.
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