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Introduction
Diabetes, long considered a disease of luxury and affluence is fast becoming a global pandemic. 

As per the WHO [1] the number of people with diabetes has risen from 108 million in 1980 to 422 
million in 2014 and according to the centers for disease control and prevention Type 2 diabetes 
accounts for 90% to 95% of all diagnosed cases of diabetes [2]. Also, the incidence of T2DM in 
developing nations like ours the numbers are increasing at a rate which far outmatches the resources 
available. Keeping this in mind the need of the hour is the discovery of certain easy to discern 
and measure physical markers to select people for screening of diabetes. This would help both in 
early diagnosis of diabetes as well as to decrease the load on already strained health resource of our 
country. In this review we intend to focus on two such easy to identify physical markers that are 
acanthosis and acrochordon and find literature and evidence to support our assumption that these 
2 cutaneous markers are the way forward to identify those at diabetes risk in the general population.

Acanthosis Nigricans
Acanthosis Nigricans is a skin condition characterized by symmetrical plaques with 

hyperpigmentation and hyperkeratosis. It is usually observed on the posterior neck, axilla, and 
groin, but may also be observed on the elbows, knuckles, and knees [3]. The exact pathogenesis of 
acanthosis remains elusive it has been reported by some to be the result of an increase in melanocytes 
and melanin production [4],whereas others consider it to be a result of increased thickness of the 
keratin containing skin layers [5,6].

Pathogenesis of Acanthosis
The cause and pathogenesis of acanthosis remains elusive and yet to be completely understood. 

Abnormalities of three types of tyrosine kinase receptors, Insulin-Like Growth Factor Receptor-1 
(IGFR1), Fibroblast Growth Factor Receptor (FGFR), and Epidermal Growth Factor Receptor 
(EGFR), have been proposed as potential contributing factors [7]. The fact that acanthosis is 
associated with multiple disorders causing hyperinsulinemia points to the fact that insulin/ insulin 
resistance plays an instrumental role in its pathogenesis. One of the hypothesis put forward in the 
same topical review is that the elevated insulin levels may stimulate the keratinocytes and dermal 
fibroblast proliferation via interaction with IGFR1, resulting in the plaque-like lesions that are 
identified with the disorder [7]. The fact that acanthosis is associated with syndromes of insulin 
resistance, obesity, T2DM further strengthen the hypothesis. These theories are further supported 
by the presence inherited form of these skin lesions in disorders of homozygous mutation of the 
insulin receptor gene. 

Other mechanisms have also been hypothesised resulting from the instances where insulin 
resistance is absent like mutations in certain FGFRs may contribute to acanthosis nigricans through 
the promotion of keratinocyte proliferation and survival [8] These mutations have been proposed 
as the cause in disorders such as Crouzon syndrome, severe achondroplasia with developmental 
delay and acanthosis nigricans (SADDAN), thanatophoric dwarfism, and hypochondroplasia 
[9,10]. FGFR3 mutations were identified in a family with familial acanthosis nigricans and at least 
2 patients with malignancy associated skin lesions [9-11]. TGF alpha acting via the activation of 
EGFR may also play an important role in malignancy associated acanthosis; this fact is supported 
by the finding that TGF alpha levels as well as acanthosis both improve following removal of the 
malignancy [12-14].

Acanthosis and Insulin
In 1890s acanthosis nigricans was first reported as a sign of internal malignancy [15]. However 

since then it has been associated with T2DM, obesity and hyperinsulinemia [16-17]. Previously 
thought to be rare in children, its prevalence has increased, especially in populations with high 
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prevalence of adult diabetes [6] Acanthosis nigricans is a known and 
strong predictor of insulin resistance and hence of type 2 DM. Several 
studies have also established the association between acanthosis and 
anthropometric parameters. In a study done by Yoosoo Chang et 
al. [18] to assess the prevalence of acanthosis nigricans (AN) across 
various anthropometric measures in Asian preadolescent school 
children, it was seen that in the 2117 boys and 1916 girls assessed 
Acanthosis nigricans had a good correlation with adiposity, also it 
was seen that Acanthosis Nigricans was 8.4% in boys and 5.1% in girls, 
and was proportional to the Body mass index, Percentage weight for 
height, percentage body fat. In another study done by CA Stuart et 
al. [19] in 2009, they found that the incidence of acanthosis is equal 
in men and women in an unselected population. However, in clinical 
scenarios it is the women who predominate presenting with variety 
of symptoms most common being irregular menses whereas diabetes 
and obesity are relatively less common. Kong et al. [20] also proved 
the association between the occurrence of acanthosis nigricans and 
the risk factors of T2DM.IN their study which was conducted in 
1730 patients it was seen that 19.4% had acanthosis nigricans and the 
occurrence of this cutaneous sign was conspicuously more frequent 
in those who had more risk factors for T2DM. It was also seen in 
the same study that the subjects with acanthosis nigricans were twice 
as likely to develop T2DM as those without acanthosis nigricans. In 
one study of 236 children with acanthosis nigricans and 51overweight 
children without the disorder, significant associations of acanthosis 
nigricans with insulin resistance and abnormal glucose homeostasis 
were detected [21].They found that 29% of the group with acanthosis 
had abnormal glucose homeostasis, 27% had systolic blood pressure 
> 95th percentile, and 50% had high-density lipoprotein–cholesterol 
≤ 5th percentile. In another study by Kong et al. [22] done in 2007 
in 1133 subjects proved an increasing association and incidence of 
acanthosis with obesity in the same study it was also seen that in the 
1133 patients the incidence of diabetes was 15% in the patients with 
acanthosis as compared to 4% in those without the skin condition. 
Polycystic ovarian syndrome is another disorder that is known to be 
associated with insulin resistance and also has a higher occurrence of 
acanthosis nigricans with different studies suggesting an occurrence 
of 5-37% the skin lesion. It has also been suggested that in women 
with PCOS acanthosis may be a marker of metabolic abnormalities. 
In the study done by Schmidt et al. [23] they found that in the 401 
women with PCOS studied those who had acanthosis higher rates of 
elevated free testosterone levels, insulin resistance, dyslipidemia, and 
increased body mass index Several other disorders are also known 
to be associated with acanthosis nigricans like Down syndrome, 
leprechaunism, Rabson-Mendenhall syndrome, congenital 
generalized lipodystrophy (Berardinelli-Seip syndrome), familial 
partial lipodystrophy, and Alstrom syndrome [16,24]. Occasionally, 
acanthosis nigricans may also be a paraneoplastic syndrome as a part 
of internal malignancy like abdominal adenocarcinomas, particularly 
gastric adenocarcinomas, represent the majority of acanthosis 
nigricans associated tumors [25-28].

Acrochordons
Acrochordon commonly known as skin tags are an outgrowth 

from normal skin which appears as pedunculated lesions on a narrow 
stalk. They occur in approximately 50% of the adults and the incidence 
increases with age [29]. It is a common clinical observation that skin 
tags occur more commonly in patients with obesity and diabetes [30]. 
In a cross-sectional study done in 500 consecutive diabetic patients 
who were evaluated for their skin manifestations it was seen that 

acrochordon was seen in 26.2% [31].Acrochordons usually occur 
in sites of friction, particularly the axilla, neck, inframammary, and 
inguinal regions

Pathogenesis
Margolis and Margolis [32] were the first to mention a possible 

relationship between multiple, large, hyperpigmented acrochordon 
and diabetes mellitus. In a study done by H Gundogdu-Koseoglu 
et al. [33] wherein they took 30 patients with at least 1 acrochordon 
but no history of diabetes and 30 controls with no acrochordon and 
no history of diabetes were taken and IGF1R and IGF-2R receptor 
expression was investigated using immunohistochemical assessment. 
They found IGF-1R and IGF-2R expression was significantly higher 
in the group containing acrochordons compared to the control 
group. These points in the direction that the acrochordons might be 
the result of altered IGF1 and IGF2 receptor expression. Morris et 
al. [34] measured fasting insulin levels in patients presenting with 
acrochordons and found raised fasting insulin levels, which indicates 
insulin resistance, thus derived that raised insulin levels were 
responsible for insulin-mediated effect on epidermal proliferation 
leading to acrochordon formation. Mathur and Bhargava [35] 
reported that Epidermal Growth Factor (EGF) or other growth factors 
may play a role in the pathogenesis of acrochordon. Demir et al. [36] 
also proposed hyperinsulinemia to be the cause of acrochordons. 
Despite these studies, not much concrete information is available 
regarding the pathogenesis of acrochordon and still works needs to 
be done.

Acrochordon and Insulin
Some clinical studies have been undertaken to substantiate 

acrochordon as cutaneous sign of diabetes, but the results have been 
conflicting. In the clinical study done by Aggarwal et al. [37,38] in 
non-hospitalized 118 patients no distinct correlation between the 
localisation, size, colour and number of the skin tags with glucose 
intolerance was seen. Whereas in the study done by Kahana et al. [38] 
in 216 patients with skin tags it was observed that although there was 
no correlation between the number, size, colour or location of skin 
tags and the incidence of Diabetes mellitus, skin tags were however 
associated with increased incidence of impaired carbohydrate 
metabolism. Morris et al [35] found an increased association of skin 
tags with increased insulin levels rather than increased fasting blood 
sugar levels. In another study done by Jusuf et al. [39] it was observed 
that the patients having acrochordon had increased BMI compared 
those without it. Demir et al. [36] found increased association between 
acrochordons and impaired carbohydrate metabolism. El Safoury et 
al. [40] found increased association of acrochordon and diabetes, 
increased BMI. In summary these findings from various studies 
have been fairly inconclusive and contradictory when it comes to the 
association between acrochordon and diabetes.

Conclusion 
Acrochordon and acanthosis nigricans both are easy to locate 

and look for in any patient presenting to the out-patient department. 
Although none of the studies done till date conclusively establish the 
association of any of these cutaneous markers and the predisposition 
to diabetes, there is enough evidence to support a larger multicentre 
multi-ethnic follow up study with larger number of participants to 
assess the predictive capabilities of these cutaneous markers together 
and separately. If substantial evidence supports their association with 
impaired carbohydrate metabolism, they may prove indispensable 
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in the near future in predicting diabetes and thus enabling us to 
intervene and prevent diabetes and its feared complications.
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