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The identification of dark patches on the skin may be the first 

indication of type 2 diabetes mellitus (DM type 2). DM type 2 

is a complex heterogeneous group of metabolic conditions 

characterised by elevated levels of serum glucose. Causative 

factors are impairment in both insulin action and insulin 

secretion. The darkening of the skin is usually evident on the 

hands and feet, in folds of skin, along the neck, and in the 

patient’s groin and armpits.1 The affected skin differs from that 

which surrounds it, and it feels velvety and also thicker. That 

skin may have hanging from it the small, soft, skin-coloured 

growths known as tags, and the area affected may be pruritic. 

This condition is a nonspecific dermatological disorder termed 

acanthosis nigricans (AN), which often occurs in patients with 

high insulin levels. Hud et al. (1992) found that 74% of the 

obese population exhibits AN.2The association of AN, skin tags, 

and diabetes mellitus due to insulin resistance – along with 

obesity in adolescents and young adults – is a well-defined 

syndrome.3,4,5 

High-insulin levels in the blood may increase the body’s 

production of skin cells, many of which have increased 

pigmentation that gives the skin a darkened appearance – dark 

patches appear on the skin. These are often the outcome of 

insulin receptors in the skin being triggered, causing mutations 

of normal tissue that are dark in colour and/or irregular in 

shape. The condition may be an indication that the blood sugar 

is persistently high. The term ‘acanthosis nigricans’ was 

originally proposed by Unna et al. in 1891, but the first 

descriptions of it were made a year earlier by two researchers 

working independently of each other: Pollitzer and 

Janovsk.6 Kahn and colleagues tried to clarify the link between 

AN and insulin resistance in 1976.7 Eventually, its presence 

became established as an indicator of insulin resistance or 

diabetes mellitus in obese patients.8 In 2000, the American 

Diabetes Association formally accepted AN as such.9 It should 

be borne in mind that AN must not be considered a 

characteristic feature of DM type 2; it is not a condition that is 

developed by all those who suffer from the disease. 

 

 

Abstract  

Abstract: The high incidence of type 2 diabetes mellitus has become for many a heavy penance for enjoying the luxuries of modern living. 

Today’s western life style is characterised by sedentary habits and high-calorie food intake, which are contributory factors for this 

condition. If the prediabetic stage if identified early, it may be prevented from progressing into full diabetes. A significant percentage of 

occurrences of type 2 diabetes may be reversed if loss of weight and maintenance of a healthy body mass index (BMI) is achieved. At the 

same time as the life-style changes, the use of atypical antipsychotic medication is resulting in an increase in a specific metabolic syndrome 

among the psychiatric population. Along with other symptoms that herald this disease, darkened patches on the skin may be a warning 

signal to alert potential sufferers from diabetes to take precautionary measures. If acanthosis nigricans is proven to have autoimmune 

components, the same could be true of Diabetes Mellitus Type-ii. 
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Figures 1,2,3 - Acanthosis Nigrans 

Pathogenesis 

Although the pancreas produces insulin in DM type 2, the body 

cannot make use of it efficiently. The outcome is a build-up of 

glucose in the bloodstream, which may lead to high levels of 

blood glucose and insulin. At low concentrations, insulin 

regulates the metabolism of carbohydrates, lipids, and protein 

and may promote growth by binding to ‘classic’ insulin 

receptors. High concentrations of insulin may stimulate 

keratinocyte and fibroblast proliferation through high-affinity 

binding to the insulin-like growth factor 1 (IGF-1) 

receptors.10 In obese patients elevated IGF-1 levels may 

contribute to keratinocyte and fibroblast proliferation;11 the 

binding stimulates the proliferation of keratinocytes and 

fibroblasts, which leads to AN. 

To put this simply, AN is the outcome of a toxic effect of 

hyperinsulinemia. Excess insulin causes the normal skin cells to 

reproduce rapidly rate, and it has been demonstrated to cross 

the dermo-epidermal junction and reach keratinocytes. In those 

who have dark skin, these new cells have increased melanin. 

The higher level of melanin results in the creation of a patch of 

skin that is noticeably darker than the skin surrounding it. The 

presence of AN is therefore a strong indicator of increased 

insulin production and, therefore, it is also a predictor for 

future DM type 2. 

When the occurrence of AN is recognised, a prediabetic person 

has the opportunity to become more alert to their symptoms 

and to take precautions in the form of diet restrictions and 

weight loss. This is because overweight people tend to develop 

resistance to insulin over time. If too much insulin is the cause 

of AN, it is relatively easy for the patient to counter it by 

changing to a healthier diet, taking exercise, and controlling 

their blood sugar. Obesity-associated AN may be a marker for 

higher insulin needs in obese women with gestational 

diabetes,12andAN has been shown to be a dependable early 

indicator for metabolic syndrome in paediatric patients.13 

Autoimmunity? 

Unknown autoantibodies other than insulin receptors have 

been implicated in AN, which may explain the effectiveness of 

cyclosporine treatment. Kondo and colleagues identified a very 

rare occurrence – without type B insulin resistance – of 

generalised AN with Sjögren's syndrome and systemic lupus 

erythematosus-like features.14Theirs was the first report of 

generalised AN involving an area from the mucosa of the larynx 

to the esophagogastric junction, accompanied by autoimmune 

disorder (AD) responding to systemic immunosuppressive 

therapy. AN skin lesions and mucosal papillomatosis were 

medicated with oral cyclosporine A and were accompanied by 

lower autoantibody titres. That was an outcome of the 

development of antibodies to insulin receptors in AD such as 

systemic lupus erythematosus.15 

Raymond et al. have reported on the association of AN with 

disordered immunoreactivity.16 The onset of AN may precede a 

variety of classic ADs, and different categories of ADs may be 

present at the same time. If AN is an AD, DM type 2 may also 

represent a slow and subtle autoimmune process. AN and DM 

type 2 then become two different expressions of the same 

disease process, but the former is apparently benign and the 

latter is ultimately potentially fatal. Autoimmunity is a well-

known pathogenic component in DM type 2. The assumption 

that its pathogenesis encompasses autoimmune aspects is 

increasingly recognised. That is based on the presence of 

circulating autoantibodies against H cells, self-reactive T cells, 

and also on the glucose-lowering efficacy in DM type 2of some 

immunomodulatory therapies.17 The autoimmune hypothesis of 

AN has the potential to modify the direction of DM type 2 

research. 

The symptoms of ADs are inconstant and this is in divergence 

to the mechanisms of antigen recognition and effector function 

that are alike in the response to pathogens. 18 The symptoms 

basically depend on the triggering autoantigen and the target 

tissue. In certain conditions, autoantibodies function as receptor 

antagonists and in other situations, they function as receptor 

agonist. Autoantibodies of both types can be made against 

insulin receptor. When they serve as antagonists as in DM Type 

2, the cells of patients are unable to take up glucose, the 

consequence is hyperglycaemia whereas in patients with 

agonistic antibodies, cells deplete blood glucose resulting in 

hypoglycaemia.18 One wonders whether AN may be an early by-

product of such an autoimmune process. 
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Vitiligo which is the result of depigmentation of the skin is in 

fact an opposite disorder to AN. Vitiligo is recognised as an 

AD.19Thyroid disorders, particularly Hashimoto thyroiditis and 

Graves’ disease, other endocrinopathies, such as Addison 

disease, diabetes mellitus, alopecia areata, pernicious anaemia, 

inflammatory bowel disease, psoriasis, and autoimmune poly-

glandular syndrome are all associated with vitiligo. 20 Kakourou 

et al identify that Hashimoto's thyroiditis is 2.5 times more 

frequent among children and adolescents with vitiligo than in a 

healthy age- and sex-matched population and it usually follows 

the onset of vitiligo. 21 

As in the case of other ADs, vitiligo susceptibility may involve 

both target organ-specific genes and immune response 

genes. 22 The autoimmune theory suggests alteration in humoral 

and cellular immunity in the destruction of melanocytes of 

vitiligo.23. Vitiligo lesions have an infiltrate of inflammatory 

cells, particularly cytotoxic and helper T-cells and 

macrophages;histological evidences further back up an 

autoimmune aetiology. 24 Like AN, Vitiligo is thus gene linked; 

immunity derangements may be providing the matrix and genes 

are the craftsmen in both conditions. 

Vitiligo occurs more commonly in DM Type 1. A few recent 

studies have revealed its increased incidence in DM Type 

2. 25These may be isolated case studies, but offer new insight 

into the pathogenesis of DM Type 2. There is a logical thread 

running between the autoimmune assertion of AN and its 

depigmentation counterpart (vitiligo) which is recognised as an 

AD. If AN is proven as an AD, the AD hypothesis of DM Type 

2 becomes more binding. The autoimmune process of AN 

warrants further consideration and further study is needed to 

confirm or falsify the hypothesis of an autoimmune spectrum 

disorder between AN, vitiligo and DM Type 2. 

Even though the common assumption that bacteria flora 

occupying human body outnumber the body cells has been 

proven wrong, their revised ratio of 1:1 is still 

astounding.26 The exact role of the resident microbial colony in 

human body is unclear. There are less ADs observed among the 

hunters’ tribal population of Tanzania whose faecal matter 

contain more varieties of microbes than people in developed 

countries. 27,28 This is an observation that need further 

verification. It is possible that the occupied microbial army may 

be maintaining the harmony among the human body cells from 

attacking each other and serving as moderators. Now that anti-

autoimmune activity in molecules produced by parasites have 

been confirmed in haematology lab, these findings may have 

clinical significance. The aetiology of ADs is multifactorial. 

Genetic, environmental, hormonal, psychological stress and 

immunological factors are all considered important in their 

development. I content that the clue to the mechanism of 

development of certain ADs and ways of counteracting them 

may be embedded in the bacterial colony and their interaction 

with human cells. 

 

International studies 

A pilot study by Bhagyanathan and colleagues demonstrated 

that children with AN have a high incidence of insulin 

resistance.29 They posit that the detection of insulin resistance 

in children may present an opportunity to prevent the onset of 

microvascular changes before the development of DM type 2. 

Once DM type 2 by hyperglycemia is diagnosed it may be too 

late for that. Insulin resistance is one of the mechanisms 

involved in the pathogenesis of DM type 2; therefore, early 

recognition of insulin resistance is paramount in the prevention 

or delay of the onset of diabetes. Their study was of 62% of 

children who had AN alongside high insulin resistance. In 

children with AN and a high BMI, the incidence of insulin 

resistance was about 80%. This is evidence that the easily 

detectable symptoms are of value in the screening of children 

who are at high risk of developing DM type 2. Bhagyanathan et 

al. conclude that AN has potential as a screening method 

because those who have high insulin resistance as well as AN are 

at high of future DM type 2. 

An earlier US study, by Brickman and colleagues, had yielded 

somewhat similar results.30 This involved 618 youths from 

different ethnic groups at nine paediatric practices. They were 

aged from 7 to 17 years. A survey was made of their 

demographics and their family history with regard to DM type 

2, and their weight and height were also measured. AN was 

scored and digital photographs of their necks were taken. AN 

was identified in 19%, 23%, and 4% of the African American, 

Hispanic, and Caucasian youth respectively. It was also found 

in 62% of those studied who had a BMI greater than the 98th 

percentile. Using multiple logistic regression, the researchers 

found that the level of BMI, the presence of maternal 

gestational diabetes, female gender, and not being Caucasian, 

were all independently associated with AN. AN was common 

among the overweight young people and was associated with 

risk factors for glucose homeostasis abnormality. Brickman et al. 

concluded that identification of AN offers an opportunity to 

advise families about the causes and consequences of the 

condition. 30 That has the potential to motivate those with 

responsibility for the young people to encourage and effect 

healthy lifestyle changes that decrease the risk of the 

development of DM type 2 and cardiovascular disease. 

In their research in India, Vijayan et al. determined that BMI, 

waist circumference and AN are three physical markers for the 

recognition of insulin resistance in children.31 They conducted a 

cross-sectional school-based study in a semi-rural environment 

in the state of Kerala, which has become known as the diabetic 

capital of the country. Their study encompassed 283 children 

between the ages of 10 to 17. The prevalence of insulin 

resistance was 35%; this estimate was arrived at by using a 

homeostasis model assessment of insulin resistance (HOMA-

IR). Of the children studied, 30% had a waist circumference 

above the 75th percentile and 18.7% had a BMI above 85th 

percentile. AN was diagnosed in 39.6% of the population 

studied. A significantly high prevalence of insulin resistance was 
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observed among the children with a waist circumference 

exceeding the 75th percentile, a BMI above the 85th percentile, 

or a diagnosis of AN. The most sensitive physical marker of 

insulin resistance was AN (90%) and the most specific was BMI 

(91%). By combining these parameters their sensitivity may be 

increased to 94% and their negative predictive value to 96%. 

Vijayan et al. conclude that these easily recognisable physical 

markers are an efficient warning of insulin resistance among 

children. 

Acanthosis nigricans in different conditions 

AN is not a disease, but a symptom of disease. A high 

prevalence has been observed recently, and there are a number 

of varieties. These include benign, obesity associated, 

syndromic, malignant, acral, unilateral, medication-induced, 

and mixed AN.32,33 It has been established that AN may occur 

in a number of conditions, and a brief discussion of these is 

appropriate for this paper. Different types of AN are listed in 

Table 1. It often appears gradually in the prediabetic state, but 

abruptly in malignancy. 

AN may be triggered by a plethora of medications, such as birth 

control pills, human growth hormones, thyroid medications, 

and even some bodybuilding supplements. All these 

medications may cause changes in insulin levels. Medications 

used to ease the side effects of chemotherapy have also been 

linked to AN. In most cases, the condition clears up when the 

medications are discontinued. In rare cases, AN may be caused 

by gastric cancer (especially gastric adenocarcinoma) or an 

adrenal gland disorder such as Addison’s disease. 

Hypothyroidism, Cushing’s disease, and polycystic ovarian 

disease are also common causes of AN. 34,35 

When AN is present without any identifiable cause in middle-

aged and older patients with extensive skin findings, internal 

malignancy needs to be ruled out. AN has been reported in 

association with many kinds of cancer, by far the most common 

being an adenocarcinoma of gastrointestinal origin. In these 

patients it is a rapid-growing dermatological pigmentation 

disorder. The skin changes are typically more extensive and 

severe than those seen in benign AN. Findings may include 

thickening, unusual roughness and dryness, and/or potentially 

severe itching (pruritus) and irritation of the skin regions 

affected. Pigmentary changes may be more pronounced than 

those observed in benign AN and they are not restricted to areas 

of hyperkeratosis. Malignant AN is frequently associated with 

the mucous membranes and with distinctive abnormalities of 

the oral (mouth) region. For example, reports indicate that the 

lips and the back and sides of the tongue may have an unusually 

‘shaggy’ appearance, sometimes with elevated, wart-like, non-

pigmented tissue growths (papillomatous elevations). Malignant 

AN is also commonly characterised by wart-like thickening 

around the eyes, unusual ridging or brittleness of the nails, 

thickening of the skin on the palms of the hands, hair loss, and 

sometimes other symptoms. Investigators have reported that the 

development of malignant AN may occur as much as five years 

before the onset of other symptoms, although the time span 

before malignancy is typically of shorter duration. 

Table 1. Different types of acanthosis nigricans 

1. Obesity-associated acanthosis nigricans. Obesity-associated acanthosis 

nigricans, once labelled pseudo-acanthosis nigricans, is the most 

common type. Lesions may appear at any age but are most common in 

adulthood. The dermatosis is weight dependent, and lesions may 

completely regress with weight reduction. Insulin resistance is often 

present in these patients. It is slow growing.  

2. Acral acanthosis nigricans. Acralacanthosis nigricans (acral acanthotic 

anomaly) occurs in patients who are otherwise in good health. Acral 

acanthosis nigricans is most common in dark-skinned individuals, 

especially those of African-American or sub-Saharan-African descent. 

The hyperkeratotic velvety lesions are most prominent over the dorsal 

aspects of the hands and feet, with knuckle hyperpigmentation often 

most prominent.  

3. Unilateral acanthosis nigricans. Unilateral acanthosis nigricans, 

sometimes referred to as nevoid acanthosis nigricans, is believed to be 

inherited as an autosomal dominant trait. Lesions are unilateral in 

distribution and may become evident during infancy, childhood, or 

adulthood. Lesions tend to enlarge gradually before stabilising or 

regressing.  

4. Generalised acanthosis nigricans. Generalised acanthosis nigricans is 

rare and has been reported in paediatric patients without underlying 

systemic disease or malignancy.  

5. Syndromic acanthosis nigricans. Syndromic acanthosis nigricans is 

the name given to acanthosis nigricans that is associated with a 

syndrome. The type A syndrome and type B syndrome are special 

examples.  

6. Hereditary acanthosis nigricans. Familial acanthosis nigricans is a rare 

genodermatosis that seems to be transmitted in an autosomal dominant 

fashion with variable phenotypic penetrance. The lesions typically begin 

during early childhood but may manifest at any age.  

7. Drug-induced acanthosis nigricans. Drug-induced acanthosis 

nigricans, although uncommon, may be induced by several 

medications, including nicotinic acid, insulin, pituitary extract, systemic 

corticosteroids, and diethylstilbestrol. Rarely, triazinate, oral 

contraceptives, fusidic acid, and methyltestosterone have also been 

associated with it.  

8. Malignant acanthosis nigricans. Malignant acanthosis nigricans, 

which is associated with internal malignancy, is the most concerning 

variant of acanthosis nigricans because the underlying neoplasm is often 

an aggressive cancer.  

9. Mixed-type acanthosis nigricans. Mixed-type acanthosis nigricans 

refers to those situations in which a patient with one of the above types 

develops new lesions of a different ethology. 

 

Genetic links 

It is worth noting that certain types of AN may be genetically 

linked.36 The interaction of genes and the environment is not 

clearly understood and the different variables of DM type 2 are 

not established. It is a heterogenous disorder and there is a 

general consensus that diabetic comorbidities may be the 

outcome of genetic and environmental 

susceptibilities.37,38,39,40,41 Such factors may have an influence 

independently or in combination with one another that brings 

about hyperglycaemic conditions.It would be interesting to 

explore the possibility of a link between the diabetic genes and 
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the AN gene. DM type 2 may be potentiated by poor quality of 

insulin or decreased production of insulin, and the distinction 

between those manifestations is not well recognised. The 

controversy concerning the relative roles of insulin deficiency 

and insulin resistance in DM type 2 continues to be 

unresolved.42 Despite the early demonstration that obese people 

have elevated plasma insulin concentrations, many studies over 

the years have failed to control satisfactorily for the influence of 

obesity.43 Another difficulty with the interpretation of plasma 

insulin concentrations is that sustained hyperglycaemia may 

have detrimental effects on insulin secretion.44 Diabetes mellitus 

affects every cell of the body, and therefore it affects the beta 

cells of the pancreas in turn. The spiralling effect of 

hyperglycaemia adds to the malfunctioning of beta cells, and 

that results in impaired quantity and quality of insulin. Only a 

subset of diabetic patients shows AN, and other groups of obese 

diabetic patients do not develop AN. AN is linked with higher 

insulin production and obesity, whereas AN may not be present 

in diabetes with a reduced quantity of insulin. The presence of 

AN may serve as one of the biological markers to determine 

subtypes of DM type 2. 

The incidence of AN varies in different races, which is evidence 

that AN may have a genetic contribution – indeed, it has been 

regarded by some as being strongly influenced by genetic 

factors. It is thought to be autosomal in nature. AN is common 

among African-Americans, Hispanics, and American Indians, 

but it is rare among white people.45,46 A study from the USA 

reports the prevalence of AN as 3% among Caucasians, 19% in 

Hispanics, and 28% in American Indians. 47 More recently, 

studies from Sri Lanka and south India show the prevalence of 

AN as high as 17.4% and 16.1% respectively in the adult 

population in general.48,49 

Type 2 diabetes mellitus and schizophrenia 

DM type 2 is relatively common among people who have 

mental health issues. Increased risk for cardiovascular disease 

and other serious illnesses related to insulin resistance – for 

example, certain epithelial cell carcinomas, AN, and polycystic 

ovary syndrome – are long-term concerns associated with the 

cluster of metabolic abnormalities stemming from insulin 

resistance. These are often referred to as the metabolic 

syndrome.50 Impaired action of insulin in patients with 

schizophrenia was reported over fifty-five years ago and later 

confirmed in Australia.51 The prevalence of DM type 2 in 

patients with schizophrenia was found to be higher than it was 

in the general population, even before antipsychotic medication 

was in widespread use. 

The mechanisms underlying the relationship between 

schizophrenia and diabetes remain unexplained. The present 

author has argued in favour of the autoimmune hypothesis of a 

subset of schizophrenia.52,53 The proposal is that if AN is an 

AD, it may be co-existing with DM type 2, or the DM type 2 

itself may even be an extension of the same autoimmune 

process. In other words, there may be a continuum of 

pathological process between AN and DM type 2. It follows 

that schizophrenia sufferers may have a predisposition to 

develop DM type 2; schizophrenia may even be considered as a 

clinical surrogate of DM type 2. 

When AN occurs in a schizophrenic patient, they sometimes 

develop a delusional misinterpretation of the condition, such as 

that it is a result of skin cancer or even a manifestation of an 

external agency. Such situations may result in severe anxiety. 

Schizophrenia is frequently associated with poor lifestyle choices 

on the part of the patient, such as a diet high in fat, reduced 

levels of physical activity, and high rates of smoking-all of these 

may contribute to the development of a metabolic syndrome 

and insulin resistance.54,55 It is worth considering investigation 

into the early warning signs for DM type 2 – including the AN 

– before commencing a patient on antipsychotic drugs that lead 

to a metabolic syndrome. 

It is now well recognised that patients treated with clozapine or 

olanzapine are more often classified as having DM type 2 or 

impaired glucose tolerance in comparison with patients treated 

with other second-generation antipsychotics. Clozapine 

increases the risk of diabetes if there is a history of pre-existing 

diabetes or a family history of diabetes. According to a US 

study, the risk is higher if the patient is African-American or of 

Hispanic origin. Such patients may need close blood sugar 

monitoring during the initiation of clozapine treatment. I 

contend that if a patient already has AN, weight-increasing 

antipsychotics should be avoided. Even though aripiprazole is 

the most metabolic-sparing agent among the second-generation 

antipsychotics, Manu et al. report a case of AN in a patient 

treated with it. That patient did have a family history of DM 

type 2, which adds to the interest of the case.56 

Diagnosis and treatment 

There is no specific treatment for AN. Treatment is directed 

towards the specific symptoms that are apparent in each 

individual. It should be borne in mind that such treatment may 

require the coordinated efforts of a team of medical 

professionals. Correcting the underlying disease improves the 

skin symptoms. Steps that may be taken, depending on what 

the disease is, include correcting hyperinsulinemia through diet 

and medication, encouraging the loss of weight in those with 

obesity-associated AN, removing or treating a tumour, and 

discontinuing a medication that causes AN. The control of 

obesity contributes significantly to reversing the whole process, 

essentially by reducing both insulin resistance and 

compensatory hyperinsulinemia. However, the pigmentary 

changes may persist. In drug-induced AN, offending medicines 

should be stopped. In hereditary AN, lesions tend to enlarge 

gradually before stabilising and/or regressing on their own. 

For those with AN, the recommended treatment may include 

the use of certain synthetic, vitamin A-like compounds 

(retinoids). For individuals with malignant AN, disease 

management requires treatment by oncologists. Reports 

indicate that AN has improved with therapy used to treat 
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underlying malignancies and has reappeared with tumour 

recurrences. Other treatment for this disorder is symptomatic 

and supportive. The treatments considered are used primarily to 

improve appearance, and include topical retinoids, 

dermabrasion, and laser therapy. The final outcome of AN 

varies depending on the cause of the condition. Benign 

conditions, either on their own or through lifestyle changes 

and/or treatment, have good outcomes. The prognosis for 

patients with malignant AN is often poor as the associated 

cancer is often advanced. 

AN may be diagnosed on the basis of thorough clinical 

evaluation, identification of characteristic physical findings, a 

complete patient history including medication history, a 

thorough family history, and various specialised tests.57 The age 

at detection will vary, depending upon the form of AN present 

and on other factors. For example, benign forms of AN often 

become evident during childhood or puberty. It is less common 

for benign AN to be apparent at birth or to develop in 

adulthood. The latter cases most typically involve AN in 

association with obesity. 

In individuals with skin changes that suggest AN, diagnostic 

assessment may include various laboratory tests. Examples are 

the glucose tolerance test and the glycated haemoglobin 

(HbA1c) test. Additional laboratory studies or other specialised 

tests may also be utilised in diagnosis in order to help detect or 

rule out certain other underlying disorders – including a 

number of endocrine and autoimmune conditions – that may 

be associated with AN. In addition, in some instances, 

particularly where the patient presents with signs suggestive of 

malignant AN, testing may include biopsy and microscopic 

evaluation of small samples of skin tissue affected. 

The onset of malignant AN usually occurs after the patient 

reaches 40 years of age. Various factors may be indicative of 

malignant AN in association with an underlying cancer. These 

include symptom onset in adulthood that is not associated with 

the use of particular medications, obesity, a positive family 

history, and certain underlying disorders known to be associated 

with AN. It is rare for malignant AN to develop during 

childhood. In such instances, warning signs may include skin 

changes that progress rapidly and also involvement of the 

mucous membranes.58 

AN may be metaphorically linked to the dark pigmentation that 

appears on the skin of the ripe Sharon fruit. Sharon fruit is the 

trade name for a variety of persimmon that is grown in Israel. 

In the fruit the dark patches on the ripe and sugary fruits are 

the result of condensed tannins. Insulin-resistant AN may be 

referred to as the Sharon fruit sign in order to emphasise the 

diagnostic value of the condition. It has been suggested that the 

official terminology for AN is inappropriate for a significant 

warning of an increasingly common disease for which early 

diagnosis is imperative. Because the complex name may have a 

negative impact on its identification by both clinicians and 

patients, a less formal term is in use among some of those who 

are concerned with patient care. It must be borne in mind that 

AN, otherwise Sharon fruit sign, manifests only in those with 

the insulin-resistant condition and should not be considered a 

characteristic feature of DM Type 2. Identification of the 

Sharon fruit sign may be helpful in the early diagnosis of DM 

type 2. 

Discussion 

Diabetes puts an enormous burden on patients, their families, 

and the health-care system. Detection of the disease at an early 

state using physical markers and instituting preventive measures 

will reduce the economic strain on society to a great extent. 

According to the latest global data from the World Health 

Organization (2016), an estimated 422 million adults are living 

with DM type 2 and diabetes prevalence is increasing 

rapidly.59 In 2013 the International Diabetes Federation 

estimated that 381 million people were living with 

diabetes.60 That number is anticipated to almost double by 

2030.61 About 3.8 million people in the UK have DM type 2, 

and the charity Diabetes UK has made predictions that it may 

become as high as 6.2 million by 2035/36. 

Most often a diagnosis of DM type 2 is made only when such 

symptoms as loss of weight, polydipsia, and polyurea have 

become manifest. By that time the damage to the body may 

have already come about. Complications arising from diabetes 

cover the entire area of medical science, so early detection is 

crucial. Intervention at the prediabetic stage helps to arrest the 

progress of this condition. AN may herald DM type 2, 

endocrinopathies, and malignancies. This cutaneous disorder is 

easily detectable and highly useful in the early detection of the 

disorders associated with it. Early screening for AN in 

preadolescent and adolescent people would provide a relatively 

simple, inexpensive, and non-invasive tool for identifying those 

young people who have hyperinsulinemia and could benefit 

from early intervention. That would prevent the development 

of DM type 2. Young people tend to be reluctant to undergo 

traditional screening measures and definitive diagnostic tests as 

they find them invasive and unpleasant. 

A sedentary life style and unhealthy dietary habits – as well as 

the side effects of antipsychotics – make chronically ill psychotic 

patients more vulnerable to DM type 2 than the general 

population. Long-standing detained patients in particular are 

restricted in their mobility and may become more prone to 

obesity and insulin resistance. It is not clear whether the 

pathogenesis of psychosis itself has a diabetogenic effect. It is 

evident that because of the high incidence of DM type 2 among 

mental health service users, psychiatrists need to become more 

alert in the diagnosis, management, and prevention of the 

complications of DM type 2. 
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