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ABSTRACT 
 

Background: Type 2 diabetes (T2DM) is a condition occurring as the result of a number of pathological 

processes. Prevalence of type 2 diabetes is on the rise globally. As far as prevalence of diabetes mellitus is 
concerned, Pakistan is among the top 10 countries. 
Aim: To determine the prevalence of acanthosis nigricans in patients with (T2DM) visiting Sir Ganga Ram 

Hospital, Lahore  
Study design & setting: It was a cross-sectional study conducted at the emergency department and OPD of 

Medicine Department of Sir Ganga Ram Hospital, Lahore  
Study duration: The study was conducted for six months from 26-12-2013 to 25-6-2014 
Methods: Patients presenting in the emergency department of Medicine Department of Sir Ganga Ram Hospital, 

Lahore were enrolled in the study after fulfilling the inclusion criteria and excluding patients falling in the exclusion 
criteria after a thorough history and physical examination. All ethical considerations were taken into account in this 
regard. Purpose of the study was explained to the participants. All patients willing to participate in this study were 
included. Clinical data with respect to their demographic profile age and sex was recorded. Written and informed 
consent was obtained from the participants. 
Results: Mean age of the participants was 33.8 years SD±19.8 years amongst the total 340 patients selected, 

129 (37.9%) were male and 211(62.1%) were female. Out of the total sample population, 61(17.9%) patients were 
found to have acanthosis nigricans. Out of these 61 patients who had acanthosis nigricans 26(42.6) were male 
and 35(57.3%) patients female. There was strong association between BMI and acanthosis nigricans. p-value 
(<0.001)  
Conclusion:  We found a higher prevalence of acanthosis nigricans in our study (17.9%) when compared with 

studies done in other parts of Pakistan (e.g. the study conducted in two major cities (Mirpurkhas and Jamshoro) of 
province Sindh revealed a prevalence of acanthosis nigricans as 5.8%. 
Keywords: Diabetes mellitus, Acanthosis nigricans.  

 

INTRODUCTION 
 

Type 2 Diabetes mellitus (T2DM) is a condition which is 
characterized by hyperglycemia occurring as a result of a 
number of pathological processes including resistance to 
the action of insulin, under secretion of insulin and 
excessive or inappropriate insulin secretion.1 Prevalence of 
Diabetes Mellitus is on the rise globally; according to the 
International Diabetes Federation, the number of people 
with Diabetes Mellitus will increase from 366 million in 2011 
to 552 million by 20302. As far as prevalence of Diabetes 
Mellitus is concerned, Pakistan is among the top 10 
countries1. 

Studies done previously have shown that Diabetes is 
associated with a wide variety of cutaneous manifestations 
including acanthosis nigricans. Acanthosis nigricans is a 
dermatosis that is characterized by thickening and 
hyperpigmentation of the skin, and is usually present on the 
nape of the neck and the flexural areas3. 
------------------------------------------------------------------------------ 
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The skin condition is more common in some populations 
and its prevalence is variable in the different races as well.3 

According to the study conducted by Litonjua et al the 
lesion was found in 52.6% African-American subjects and 
35.9% of the Latin-American subjects4. 

High levels of insulin are thought to contribute to the 
development of acanthosis nigricans5. By virtue of this 
association, the presence of this condition may indicate an 
increased risk for developing (T2DM)6. 

In the past several studies have been conducted both 
nationally as well as internationally to determine the 
prevalence of various cutaneous manifestations of 
Diabetes Mellitus (including acanthosis nigricans).7-10 One 
of such studies conducted in India revealed a prevalence of 
acanthosis nigricans in Diabetes of 5.9%.7Yet another 
study conducted in northern India revealed a prevalence of 
11.64%8. Among studies conducted locally Khokharo et al. 
reported a prevalence of 5.8% among the subjects of 
Sindh9. 

In 1999 Burke et al reported the prevalence of 
acanthosis nigricans to be 41.1% among the diabetics as 
compared to 31.6% among the non diabetic population10. In 
another study by Grandhe et al the prevalence was 
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reported to be 62.6% among the diabetics as opposed to 
40% among the non diabetic subjects.11. 

Given the significantly higher prevalence rates of 
acanthosis nigricans among the diabetic population 
suggested by these studies, it can be said that it is an 
easily visible and reliable cutaneous marker of (T2DM)4 
therefore individuals having the condition can be screened 
early for diabetes; moreover advice regarding lifestyle 
modifications can be employed at an earlier stage since 
these people are also at risk of developing diabetes later in 
life. Since there is a wide variation in the prevalence of 
acanthosis nigricans amongst different populations and 
different ethnic groups as suggested by different studies, 
the rationale of my study was to study the prevalence of 
acanthosis nigricans in patients with type 2 diabetes in 
population visiting Sir Ganga Ram Hospital so as to 
generate data for our population as there is paucity of data 
locally. 
OPERATIONAL DEFINITIONS: 
Type 2 Diabetes Mellitus: Patients with 2 random venous 

blood glucose measurements of ≥200mg/dl were 
considered to have diabetes mellitus. 
Acanthosis Nigricans: Patients with brownish to blackish, 

poorly defined, velvety hyperpigmentation of the skin 
measuring ≥ 2cm seen on any one or more of the following 
sites: the nape of the neck and flexures (axillae, groin) 
were labeled to have Acanthosis nigricans.  
 

PATIENTS & METHODS 
 

It was a Cross-sectional study. The study was carried out at 
Emergency Department, Outdoor Patient Department of 
Medicine of Sir Ganga Ram Hospital, Lahore. The study 
was conducted for six months from 26-12-2013 to 25-6-
2014 in Sir Ganga Ram Hospital, Lahore. A sample size 
estimated using 95% confidence level and 5% margin of 
error with an expected prevalence of acanthosis nigricans 
in diabetic patients as 5.8% was 340. Sampling technique 
was non-probability purposive sampling. 
Inclusion criteria: The inclusion criteria of the study 

included patients, 
● Age: ≥ 30 years. 
● Gender: Both males and females. 
● All patients with type 2 Diabetes Mellitus.  
Exclusion criteria: 

● Patients suffering from any of the clinical conditions 
(other than type 2 diabetes) known to be associated 
with Acanthosis Nigricans (suspected on history and 
physical examination) e.g. hypothyroidism, Cushing’s 
disease, acromegaly, polycystic ovarian syndrome, 
internal malignancies like carcinoma of the 
gastrointestinal tract, hepatocellular carcinoma, 
carcinoma of the lung, lymphoma or any other 
malignancies (uterus, prostate, breast, ovary etc). 

● Patients on drugs associated with the development of 
Acanthosis Nigricans e.g. nicotinic acid, oral 
corticosteroids, oral contraceptives, insulin, 
diethylstilbestrol, methyltestosterone, topical fuscidic 
acid preparations. 

● Patients with family history of Acanthosis Nigricans; to 
rule out the possibility of familial Acanthosis 
Nigricans. 

● Patients with lesions at atypical sites (i.e. site other 
than nape of the neck, axillae and groin) e.g. oral 
mucosa and palms; extensive lesions with rapid onset 
and symptomatic lesions. 

Data collection procedure: Patients presented in 

emergency department, and OPD of Medical department of 
Sir Ganga Ram Hospital, Lahore were enrolled in the study 
after fulfilling the inclusion criteria and informed consent 
was taken in patients’ native language. All ethical 
considerations were taken into account in this regard. The 
diabetic patients were then evaluated for the presence of 
Acanthosis Nigricans i.e. velvety hyperpigmentation of the 
skin measuring ≥ 2cm seen on any one or more of the 
following sites: the nape of the neck and flexures (axillae, 
groin). Then our findings were confirmed by the consultant 
Dermatologist of the hospital who had vast experience in 
dealing such cases to avoid the errors in findings. 
Statistical analysis: The data was entered and analyzed 

by SPSS version 24.0 Quantitative variables like age were 
computed as mean±standard deviation. Qualitative 
variables like gender and presence of Acanthosis Nigricans 
were presented by frequency and percentages. The data 
was stratified according to BMI, to address effect modifiers. 
Chi-square test was applied post-stratification with p-value 
of less than and equal to 0.05 were considered as 
significant. 
 

RESULTS 
 

A total of 340 patients were selected according to the 
inclusion and exclusion criteria from the out-patient and 
emergency departments of Medical Unit III of Sir Ganga 
Ram Hospital, Lahore  

Amongst the total 340 patients selected, 129 (37.9%) 
were male and 211 (62.1%) were females. 
(Table1).Minimum age of patients was 30 years and 
maximum was 74 years. Mean age was 33.8 years with SD 
of ±19.88 years (Table 1).Out of the total, 61(17.9%) 
patients were found to be positive for acanthosis 
nigricans.(Table2) 

Out of these 61 patients who had acanthosis 
nigricans 26(42.6%) were male and 35(57.3%) patients 
female (Table-2). 
Table 1: Represents the Age & Gender of the patients. 

Age in years Frequency (n=340) %age 

30-34 47 13.8 

35-39 46 13.5 

40-44 51 15 

45-49 65 19.1 

50-54 31 9.1 

55-59 51 15 

60 and above 49 14 

Mean±SD 33.88±19.8 

Gender 

Male 129 37.9 

Female 211 62.1 

 

There was strong association between BMI and 
acanthosis nigricans. p-value (<0.001)(Table-3) which 

means that patients who had above normal BMI were 
frequently found to have acanthosis nigricans. 

Out of these 340 patients, 272(80%) had BMI which 
was higher than the normal (25kg/m2 ---29kg/m2) reference 
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range and labeled as overweight and obese. The BMI of 
the patients who were falling in the range of overweight 
was 163 (48%) and 109 (32%) patients were obese. p-
value (<0.001) which means that higher BMI was seen in 
our 80% of our patients. 
 
Table 2: Association of gender and acanthosis nigricans positive 
patients 

Gender Acanthosis Nigricans Total 

Positive Negative  

Male 26 (42.6%) 103(36.9%) 129(37.9%) 

Female 35(57.3%) 176(63.1%) 211(62.1%) 

Total 61(17.9%) 279(82.1%) 340 (100%) 

P value 0.348 

 
Table 3: Association of, Body Mass Index (BMI), Hypertension 
(HTN), Family Histroy of Diabetes mellitus, Duration of Diabetes 
and Random blood glucose (RBG) with Acanthosis Nigricans  

BMI Frequency %age P value 

Under weight 1 2.2  
<0.001 Normal 61 17.8 

Overweight 163 48 

Obese 109 32 

HTN 

Yes 227 66.66 0.004 

No 113 11.8 

Family history of DM 

Yes 281 88.2 0.040 
 No 59 11.8 

Duration of diabetes (years) 

All med IQR 10-{(16)} 0.847 

RGB 

All med IQR 145-{(84)} 0.584 

 
Out of these 340 patients, 227 (66.66%) patients had 

hypertension. p-value (<0.004) which is again a quite high 
number of patients with diabetes having hypertension 
which need to be looked in our clinical practice and made 
routine to calculate BMI of the patients along with checking 
blood pressure and optimize the medications  
Family history of diabetes was another significant factor as 
family history was found in our 281(88.2%) patients. p-
value (<0.040). Median duration of diabetes mellitus of the 
participants was 10 years (16) p-value (0.847) so the 
duration of diabetes statistically was not significant in 
findings acanthosis nigricans. Median random blood sugar 
of the participants was 145(84). p-value (<0.584) random 
blood sugar statistically was also not significant factor in 
finding the acanthosis nigricans.  
 

DISCUSSION 
 

Amongst the sample population of (T2DM) that we selected 
for our study we found that 61 (17.9%) of the patients had 
acanthosis nigricans. This figure was somewhat higher 
when we take a look at the figures quoted in another study 
conducted locally in Sindh in which the prevalence of 
acanthosis nigricans was found to be 5.8%.9Similar was the 
case with another study done in India in which the 
prevalence of this skin condition was found to be 5.9%7. 

This huge difference can be attributed to the fact that 
Study conducted in Muhammad Medical college, 
Mirpurkhas, Sindh and Liaquat university of medical and 
health sciences, Jamshoro, Sindh by Koharo HK, et al9 

looked for every skin manifestations in diabetic patients 
where acanthosis nigricans was one skin manifestation and 
overall prevalence of one or more skin disease was 80% in 
their study and study conducted in the above mentioned 
settings drain lot of surrounding areas with thickly 
populated diabetic patients where there is lack of 
awareness amongst patients is a major factor as is the 
case with whole country. 

On the other hand, in the study conducted by Litonjua 
et al4, the prevalence of acanthosis nigricans was found to 
be higher i.e. 52.6% in African-American subjects and 
35.9% of the Latin-American subjects.4 and our study had 
only 17.9% prevalence, this difference can be attributed to 
the fact that there are many ethnic differences for 
acanthosis nigricans as it is mentioned in the literature as 
well that its more frequently seen in African-Americans. 
  The prevalence was similar amongst the entire age 
spectrum studied in our sample population (from 30 to 65 
years of age).  

Although many previous studies have not been able 
to establish a clear association between acanthosis 
nigricans and type 2 diabetes, however its association with 
hyperinsulinemia, has been well studied in the published 
literature and suggests the possibility of a strong 
association between the two conditions.  

Together these findings emphasize on the importance 
of recognizing acanthosis nigricans as an easily visible 
cutaneous marker of (T2DM). Since there is evidence that 
suggests that acanthosis nigricans is often associated with 
hyperinsulinemia, this may indicate that individuals having 
this condition may be at increased risk of developing 
(T2DM). 

The relationships between acanthosis nigrcans and 
diabetes and between acanthosis nigricans and 
hyperinsulinemia and insulin resistance (considered as 
harbingers of type 2 diabetes) emphasize the importance of 
using this visible marker of diabetes risk in identifying 
patients who may be at risk of developing the disease; and 
in doing so helping such individuals in instituting lifestyle 
changes that may help in averting this potentially life-
altering condition.  

Moreover the presence of acanthosis nigricans may 
also help in identifying patients who may already have 
developed the disease but remain undiagnosed 
(considering the propensity of type 2 diabetes to remain 
asymptomatic earlier in its course and subsequently 
present many years later with complications), therefore 
identifying the disease during its earlier stages and thereby 
avoiding complications later. Earlier publications suggest 
the possibility of a similar benefit by the diagnosis of 
acanthosis nigricans.11 
 

CONCLUSION 
 

We found a 17.9% prevalence of acanthosis nigricans 
amongst our sample population.  
This figure was higher as compared to another study 
published locally (Mirpurkhas and Jamshoro, Sindh) in 
which the prevalence was found to be 5.8%. 

There is a wide variation in the prevalence of this 
condition amongst different ethnic groups as well as 
amongst different populations (even in those residing within 
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the same geographical area; which was also the case with 
the results obtained in our study). Among diabetic patients 
in our study, Acanthosis nigricans is highly prevalent 
amongst both genders and among all ages. The high 
prevalence of this established risk factor for T2DM, 
together with the simplicity and convenience of its 
assessment, support the implementation of acanthosis 
nigricans as a valuable additional marker for T2DM risk 
assessment in our local population.  

Acanthosis Nigricans has been reported vastly in the 
medical literature for more than a century. In recent years, 
the focus of research regarding this particular topic has 
shifted to know about its pathogenesis and early 
identification of obese individuals at risk of comorbidities. 
By creating the awareness of this dermatosis, we are 
hopeful that medical professionals can better treat obesity 
and so prevent its complications. 
Limitations: Our study was single centre with relatively 

smaller sample size, so results cannot be generalized to 
whole population of the country. 
 

RECOMMENDATIONS 
 

Every patient presenting in Emergency department or OPD 
or admitted in ward or room should be thoroughly 
examined and look for acanthosis nigricans on back of 
neck, axilla and  groin so as to early recognition of 
acanthosis nigricans in patients may lead to help us in 
reaching to our diagnosis and show signs of insulin 
resistance and those patients need to be screened for 
diabetes mellitus and other diseases linked with it if history 
and other examinations are suggestive of alternate 
diagnosis. This would help in early diagnosis and early 
institution of treatment for the diseases linked with 
acanthosis nigricans thus decreasing the subsequent risk 
for cardiovascular disease and diabetes. Multicentre 
studies with larger sample size are required to establish the 
accurate link and share the result to health policy makers to 
devise the guidelines for early detection and screening to 
prevent devastating and silent diseases linked with this 
acanthosis nigricans. It is the need of the day to create 
awareness among general population and for general 
practioners through electronic media, print media and 

arranging seminars and symposia about the disease and 
its early diagnosis and so as to prevent the complications 
related with this rash and by doing so reducing the misery 
and early disability of the patients and improving the quality 
of life. 
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