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Abstract:

Background: Acanthosis nigricans (AN) is a dermatosis that manifests as asymptomatic and symmetrical
darkening affecting the skin of intertriginous areas, in particular the axillae, groins, submammary folds and
neck. It is particularly associated with obesity and insulin resistance. The association of acanthosis nigricans
and hyperinsulinaemia with obesity has been of increasing interest due to modified lifestyle. Early screening for
acanthosis nigricans could provide a simple and non invasive aid for identifying people who may have
hyperinsulinemia and could benefit from early intervention to prevent the development of type 2 diabetes by
lifestyle modifications and there by reducing the burden of diabetes and other metabolic disorders.

Materials And Methods: This was a case control study conducted at Department of DVL, Santhiram medical
college and general hospital , Nandyal from December 2016- August 2018 . The study group includes 200 age
and sex matched subjects divided into two groups of cases (100) with acanthosis nigricans and controls (100)
without acanthosis nigricans. After taking informed consent , patients were evaluated in detail and findings
were recorded in a pre structured proforma. Anthropometric measurements such as height , weight, BMI of both
cases and controls were recorded in a standardised manner. Both cases and controls underwent investigations
such as HB, Total WBC count, differential count, ESR , FBS, RBS, PPBS, HBAIC ,Fasting Serum insulin ,
thyroid profile , Complete urine analysis for albumin, sugar, cells, casts and liver function tests.

Results: In this study, majority of the cases and controls were in the age group of 30- 40 years (28%).Females
out numbered males, with male to female ratio of 1:1.4. In this study neck was the most common site involved
(61%), 32% of cases with acanthosis nigricans involving the neck had high fasting serum insulin levels . Seventy
eight cases (78%) were either obese or overweight and number of cases with acanthosis nigricans correlated
with the increase in BMI. P was highly significant (p<0.003). Out of 32% cases with high fasting serum insulin
levels in this study , 19% of cases had class Il obesity , 8% of cases had class I11 obesity, 4% of cases had obese
class | and 1% of cases wereoverweight. There was a significant association of fasting serum insulin levels
increase in body mass index. (p 0.001). Out of 100 cases in this study 58% cases had underlying comorbid
conditions. Twenty two cases (37.9%) had Type 2 DM, six cases (10.3%) had PCOD with hirsutism ,six cases(
10.3%) had metabolic syndrome, four cases(6.89%) had hypertension, Fifteen cases (25.8%) had
hypothyroidism and Five cases(8.62%) had underlying malignancies. None of the controls had any
comorbidities. There was significant association of acanthosis nigricans with Type 2 DM , metabolic syndrome
and PCOD. P value was significant ( 0.003). In this study, 29 % cases had obesity associated acanthosis
nigricans nigricans and there was a significant association of fasting insulin levels with increase in body mass
index. (p <0.001).
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I.  Introduction

Acanthosis nigricans (AN) is characterized by dark, coarse and thickened skin with a velvety texture,
being symmetrically distributed on the neck, the axillae, antecubital and popliteal fossae, and groin folds,
histopathologically characterized by papillomatosis and hyperkeratosis of the skin. The skin in those regions is
thickened, has a velvety texture, and may be studded by skin tags. The association of acanthosis nigricans and
hyperinsulinaemia, a consequence of insulin resistance associated with obesity has been of increasing interest
due to modified lifestyle. As most of type 2 diabetes mellitus subjects are obese, body mass index is an
important confounding factor in the association of acanthosis nigricans with type 2 diabetes mellitus. The
pathogenesis of acanthosis nigricans in insulin resistance syndromes is due to high levels of insulin that
activates the fibroblasts and keratinocytes via insulin-like growth factor receptors present on these cells. In most
of cases, an important factor in diagnosing acanthosis nigricans is recognizing the presence of
hyperinsulinemiawhich is a known risk factor for type 2 diabetes and the metabolic syndrome. Acanthosis
nigricans is of the following types, Benign acquired acanthosis nigricans, Obesity associated acanthosis
nigricans, Autoimmune acanthosis nigricans, Drug induced acanthosis nigricans, malignant acanthosis
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nigricans, Acral, Nevoid, Generalised & mixed. To the best of our knowledge there are very few studies in
literature showing the association of acanthosis nigricans, with insulin resistance and type 2 diabetes mellitus
and its true correlation with anthropometric measurements such as body mass index. Hence this study was
undertaken

1.  Aims And Objectives
1. To study the clinical features of Acanthosis Nigricans and its systemic associations.
2. To study its role as a cutaneous marker of insulin resistance.

I11.  Materials And Methods

This was a case control study conducted at Department of DVL, Santhiram medical college and general
hospital , Nandyal from December 2016- August 2018 .Only those cases were included that satisfied the
following criteria:
1. Cases with Acanthosis nigricans of all age groups and both sexes
2. Control population includes — equal number of age and sex matched controls without acanthosis nigricans.
3. Patients who have understood and signed informed consent form and are willing to participate in the study

Un-cooperative patients or patients who are unable to understand the protocol & give informed consent
were excluded from the study. Informed consent was obtained from each patient in our study. The study was
undertaken after clearance certificate from institution ethics committee. The patient’s data was recorded in a
prestructured proforma that includes detailed clinical history, general and cutaneous examination.
Anthropometric measurements such as height , weight, BMI of both cases and controls were recorded in a
standardised manner using a flexible non elastic tape by a single observer. BMI was calculated as weight in
kilograms divided by height as metres square. BMI was classified according to WHO recommendations as ™
18.5-24.9 — Normal, 25.0-29.9 — over weight, 30.0-34.9 -class 1 obesity,35.0-39.9- class 2obesity,>40 - class 3
obesity. Fasting blood sugar (hexo kinase method) and fasting insulin levels (automated chemiluminescence
method) were done after 10-12 hours over night fast in both cases and controls. Fasting blood sugar >126mg/dl
was considered as diabetes mellitus.95 Based on laboratory normal reference values, hyperinsulinaemia was
defined as insulin >25 [U/dI of plasma. Collected data was analysed using SPSS (stastistical package for social
sciences) software and p value was obtained using chi square test.

IV.  Results

In this study, majority of the cases and controls were in the age group of 30- 40 years (28%). Mean age
of the cases and controls was 37.5 years.females out numbered males, with male to female ratio of 1:1.4.out of
30 cases(30%) with diabetes mellitus and acanthosis nigricans , 12 cases(40%) had family h/o diabetes mellitus.
None of the controls had diabetes mellitus or family h/o diabetes mellitus. In this study neck was the most
common site involved (61%).32% of cases with acanthosis nigricans involving the neck had high fasting serum
insulin levels which was stastistically significant. In this study , Seventy eight cases (78%) were either obese or
overweight and number of cases with acanthosis nigricans correlated with the increase in BMI. P was highly
significant (p<0.003). Out of 32% cases with high fasting serum insulin levels in this study , 19% of cases had
class 1l obesity , 8% of cases had class Ill obesity, 4% of cases had obese class | and 1% of cases were
overweight. There was a significant association of fasting serum insulin levels increase in body mass index. (p
0.001). None of the controls had high fasting serum insulin levels. Out of 100 cases in this study , 78% of cases
predominantly had obesity associated acanthosis nigricans of which 29% of cases were males and 49% cases
were females and it was predominantly seen in the age group of 30-40 years. obesity AN has statistically
significant association with high fasting serum insulin levels ( p=0.001). There was a positive association of
fasting insulin level with increase in BMI , increase in fasting blood glucose and with obesity associated
acanthosis nigricans. Out of 100 cases in this study 58% cases had underlying comorbid conditions. Twenty two
cases (37.9%) had Type 2 DM, six cases (10.3%) had PCOD with hirsutism ,six cases( 10.3%) had metabolic
syndrome, four cases(6.89%) had hypertension, Fifteen cases (25.8%) had hypothyroidism and Five
cases(8.62%) had underlying malignancies. None of the controls had any comorbidities. There was significant
association of acanthosis nigricans with Type 2 DM , metabolic syndrome and PCOD. P value was significant (
0.003). In this study Twenty percent (20%) of the cases had skin tags , out of which 10 cases(55.5%) had type 2
DM and obesity AN. P value was highly significant (p=0.003). In this study, out of 32 cases with high fasting
serum insulin levels, thirty cases(93.75%) had high fasting blood glucose levels. P value is highly
significant(0.001) , 29 % cases had obesity associated acanthosis nigricans nigricans and there was a significant
association of fasting insulin levels increase in body mass index. (p <0.001).
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Table 1: AGE DISTRIBUTION OF CASES & CONTROLS

GROUP
AGE GROUP IN YEARS
CASE CONTROLS | Total
1020 2 22 44
20-30 19 19 38
30-40 28 28 56
40-50 17 17 34
50-50 10 10 20
60-70 4 4 8
Total 100 100 200

Table 2 - SEX DISTRIBUTION

CASE CONTROL TOTAL
MALE # 41 52
FEMALE 59 59 118
TOTAL 100 100 200
Table 3 : BMI OF CASES AND CONTROLS
GROUP
CASE CONTROLS | Total
BMIWTRgHTmMZ MNORMAL 22 62 G4
OVER WEIGHT 22 38 B0
OBESE -1 21 ) 21
ﬁJEESE CLASS — 76 0 26
OBESE -1l g 1] g
Total 100 10 200

Table 4: COMORBIDITIES ASSOCIATED WITH ACANTHOSIS NIGRICANS

CASES CONTROLS | TOTAL

NO COMORBIDITIES 42 100 142
TYPE 2 DM 22 1] n
HYPOTHYROIDISM 13 1] 13
HYPERTENSION 4 L] 4
METABOLIC SYNDROME ] 1] [
PCOD ] 1] [
MALIGNANCIES 3 L] 3

TOTAL 100 100 200
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Table 5: SITES OF ACANTHOSIS NIGRICANS

GROUR
SITE
CASE CONTROLS Tatal
NO =it o 100 100
MECK &1 o &1
ACFAL 3 0 3
MECH AXILLAE GROIN 29 o b
MECK, AXILLAE, CUBITAL
FOSSA 7 0 7
20
TOTAL 100 100

Table 6: ASSOCIATED FEATURES WITH ACANTHOSIS NIGRICANS

GROUP
CASE CONTROLS Total
NO ASSDCIATION =] 100 1E5
HYPERPIGMENTATION
OF PALMSE AND SOLES 4 o 4
ACHROCHORDOMNS 20 o 20
THYROID SWELLING "5 1} 5
ALOPECIA 3 o 3
ACME & HIRSUTISM
3 o 3
TOTAL 100 100 200

TABLE 8 :

TABLE 7 :TYPE OF ACANTHOSIS NIGRICANS

GROUP
TYPE OF AN CASE CONTROLS Total
Mo AN 0 100 100
BEMGIN ACQUIRED 0 0 10
NIGRICANS:
OBESITY AN T8 1] 78
MALIGMANT AN 5 1] 5
ACRAL AN
T 1] T
TOTAL 100 100 200
FASTING BLOOD SUGAR IN CASES & CONTROLS
FBS GROUP
CASE CONTROLS Total
NORMAL 70 100 170
HIGH a0 1] a0
Total 100 100 200
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TABLE 9 : FASTING SERUM INSULIN LEVELS & FASTING BLOOD GLUCOSE

SERUM INSULIN FBS HIGH FES NORMAL TOTAL
HIGH Ei ] T
NORMAL 0 2 2
TOTAL 30 [03.75%) Z[0.5%) T100%)
5. INSULIN GROUP
CASE CONTROLS Taotal
NORMAL 68 100 168
HIGH 32 1] 32
Total 100 100 200

TABLE 10 :ASSOCIATION OF S.INSULIN WITH BMI & ACANTHOSIS NIGRICANS

S.INSULIN VERSUS BMI

TABLE-23
BME WTk)HTIm2)
Mormral Ower weight Oibesa 1 Dbese 2 Obese 3 Todal
SNSULIN HORMAL 2% 21% 1% T 1 BE%
HIGH a 1% 4% 19% % 32%
Total 2% X% 1% 26% % 100%

S. INSULIN VERSUSS TYPE OF AN
TABLE-24
TYPE OF AN
OBESITY | MALIGNAN | ACRAL
BAAN| AN TAN AN Tofal
SINSULI [NORMAL 8% 459% 5% 6%  68%
N HIGH 2% 29% 0 1%  32%
Total 10% 78% 5% 7%  100%

PHOTOGRAPHS
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V.  Discussion

AN is closely associated with insulin resistance and it has been called as a clinical surrogate for
laboratory determined hyperinsulinemia. Insulin resistance is a metabolic disorder in which target cells fail to
respond to normal levels of circulating insulin, resulting in compensatory hyperinsulinemia. In this study,
majority of the cases were in between 30- 40 years of age (28%). Mean age of the cases and controls was 37.5
years making the two group statistically comparable. In a study done by Varthakavi et al * the average age of
cases with acanthosis nigricans 26.3+/- 1.7 years. This study showed slight female preponderance of acanthosis
nigricans with a male to female ratio of 1:1.4. Other studies done by Stoddart et al * , Stuart et al * 100 and
Varthakavi et al*. 96 have also shown female preponderance. In this study, out of 30 cases(30%) with diabetes
mellitus and acanthosis nigricans , 12 cases(40%) had family h/o diabetes mellitus and none of the controls had
family h/o of diabetes mellitus. Similar results were seen in a study done by Stoddart et al and Kong et al’.
Neck was the most common site involved (61%). The second most common site of involvement was the axilla,
neck , groin (29%), followed by groin, axilla and neck in 7% of cases. 32% of cases with acanthosis nigricans
involving the neck had high fasting serum insulin levels. Grandhe et al® , Varthakavi et al ®, Neerja Puri ” had
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similar results in which Nape of neck was the most frequently affected site. In a study done by Luby et al fasting
plasma insulin concentration was directly proportional to severity of the acanthosis nigricans involving the
neck.? In this study there were Twenty two cases (22%) with normal BMI. Seventy eight cases (78%) were
either obese or overweight. Most of the cases belonged to obese category (56%). Number of cases with
acanthosis nigricans correlated with the increase in BMI. P was highly significant (p<0.003). In a study done by
Venkataswamy s and Anandam mean BMI was 32.36 kg/m2 and they also found that BMI was significantly
higher in patients with acanthosis nigricans.? 112 In this study , out of 32% cases with high fasting serum insulin
levels, 19% of cases had class Il obesity , 8% of cases had class I11 obesity, 4% of cases had obese class | and
1% of cases were overweight. There was a significant association of fasting insulin levels increase in body mass
index. (p 0.001) Burke et al found that severity of acanthosis nigricans was associated with elevated fasting
insulin and increased Body Mass Index. He also reported prevalence of acanthosis nigricans to be 41.1% in
diabetic patients and 31.6% in healthy individuals."® In a case control study done by Venkataswamy s and
Anandam using fasting serum insulin as the diagnostic test it was found that patients with acanthosis nigricans
were significantly more insulin resistant than the controls without acanthosis nigricans. The same results were
obtained even when HOMA used as diagnostic test.* Out of 100 cases in this study , 78% of cases
predominantly had obesity associated acanthosis nigricans of which 29% of cases were males and 49% cases
were females and it was predominantly seen in the age group of 30-40 years. obesity AN has statistically
significant association with high fasting serum insulin levels ( p=0.001). There was a positive association of
fasting insulin level with increase in BMI , increase in fasting blood glucose and with obesity associated
acanthosis nigricans. In a Study done by Martha L. Stoddart, Kathleen S. Blevins and Wenyu Wang et al,
Higher insulin levels were observed in female subjects, overweight/obese individuals, those with type 2
diabetes, and those with family history of type 2 diabetes. Obesity AN wassignificantly associated with
hyperinsulinemia (P = 0.0001) in multivariate analysis.> Out of 100 cases in this study 58% cases had
underlying comorbid conditions. Twenty two cases (37.9%) had Type 2 DM, six cases (10.3%) had PCOD with
hirsutism ,six cases( 10.3%) had metabolic syndrome, four cases(6.89%) had hypertension, Fifteen cases
(25.8%) had hypothyroidism and Five cases(8.62%) had underlying malignancies. None of the controls had any
comorbidities. There was significant association of acanthosis nigricans with Type 2 DM , metabolic syndrome
and PCOD. P value was significant ( 0.003). It correlated with various studies done by Robert et al **, Scott **
110 & Charnvises et al.™® In this study Twenty percent (20%) of the cases had skin tags , out of which 10
cases(55.5%) had type 2 DM and obesity AN. P value was highly significant (p=0.003). In a Case-Control
Study of Achrochordons as a Cutaneous Sign of Metabolic Syndrome by R Shah, A Jindal, and NM Patel A
total of 110 patients having two or more achrochordons and age- and gender matched 110 controls were
included in the study. A total of 58 patients and 12 controls with achrochordons were diagnosed with overt
diabetes mellitus (DM) and it was statistically significant.’® In this study, out of 32 cases with high fasting
serum insulin levels, thirty cases (93.75%) had high fasting blood glucose levels. P value is highly significant
(0.001) , 29 % cases had obesity associated acanthosis nigricans nigricans and there was a significant
association of fasting insulin levels increase in body mass index. (p <0.001). Similar results were seen in studies
done by Grandhe et al (62.6%), Stoddart et al (15%), Neerja Puri *" , (hyperinsulinaemia in 40%, diabetes in
30%), Mukhtar et al *® (39.4%).

VI.  Conclusion

Acanthosis nigricans is found to have female preponderance in this study with mean age of onset
between 30-40 years. The most common site of involvement was neck and second most common was axilla.
The most common type of acanthosis nigricans in this was obesity associated acanthosis nigricans. Body mass
index, was significantly higher in cases with obesity compared to controls and there was also increase in fasting
insulin levels in cases compared to controls increasing their risk for diabetes mellitus in the future. Therefore we
conclude that acanthosis nigricans is independently associated with hyperinsulinemia and therefore may be
useful as an early indicator for type 2 diabetes mellitus. So, early screening for acanthosis nigricans can serve as
a diagnostic aid in identifying population at risk of developing metabolic diseases.
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