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Abstract---Aim: The present study aimed to investigate the skin 

manifestation in diabetic patients. Patients and Methods: A case-

series study was conducted on 120 diabetes patients having skin 

manifestation investigated in the Department of Dermatology, PIMS 

Hospital, Islamabad from 11th March 2021 to 10th March 2022. Study 
protocol was approved by the institute research and ethical 

committee. Patients of either gender or age with diabetes mellitus and 

having at least one skin manifestation were enrolled. Each individual 

underwent dermatological examination and systemic findings were 

noted. Blood samples from each individual were taken for measuring 

the blood glucose level. Skin manifestation images and relevant 
investigations such as histopathological and microbiological were 

conducted. SPSS version 26 was used for data analysis.  Results: Of 

the total 120 DM patients, there were 86 (71.7%) type 2 DM or non-

insulin dependent and 34 (28.3%) were type I DM or insulin 

dependent. Out of 120 DM patients, there were 22 (18.3%) male and 
98 (81.7%) females. The overall mean age was 48.62± 16.48 years with 

an age range 16 to 70 years. The mean duration of the disease was 
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9.84± 8.42 years varied from 5 months to 25 years. The prevalence of 

cutaneous infections, pruritus, diabetic dermopathy, xanthelasma, 

periungual telangiectasia, vitiligo, and insulin injection site’s reactivity 

was 38% (n=46), 12% (n=14), 8% (n=10), 4% (n=5), 7% (n=8), 7% 
(n=8), and 9% (n=11) respectively. The incidence of diabetic 

ketoacidosis (DKA) history was 82 (68.3%), out of which one and more 

than one attack was found in 16 (19.5%) and 66 (80.5%) 

respectively. Conclusion: The present study found that type II DM 

patients were more susceptible to skin manifestation than type I DM 

and skin manifestation is directly associated with increasing diabetes 
duration. The skin manifestation early detection in diabetic mellitus 

had major significance in preventing the complications and disability 

with effective management.   

  

Keywords---skin manifestation, diabetes mellitus, insulin 
dependency. 

 

 

Introduction  

 

Diabetes mellitus (DM) is an endocrine condition that affects people of all ages 
and socioeconomic backgrounds. It is distinguished by hyperglycemia caused by 

either absolute or relative insulin insufficiency. Diabetes is divided into two types: 

type 1 (insulin-dependent diabetes-IDDM) and type 2. (Non-insulin dependent 

diabetes-NIDDM). The overall prevalence of type 2 diabetes was 171 million and it 

is expected to rise to 366 million by 2030 [1]. Long-term diabetes can cause 
irreversible functional changes in the body, resulting in a variety of problems. In 

diabetics, impaired glucose, amino acid, and lipid metabolism leads directly to 

physical symptoms. Skin lesions affect around 30% of diabetic people [2]. Skin 

lesions significantly connected with DM, skin lesions of infectious etiology, lesions 

owing to DM sequelae, and lesions related to DM therapy can be roughly 

categorized into four types. The common skin disorders such as diagnostic 
rubeosis, eruptive xanthomas, diabetic bullae, diabetic dermopathy, yellow skin, 

acanthosis nigricans, lichen planus, and vitiligo were all rare skin disorders 

related with diabetes [3, 4].  

 

The pathophysiology of these cutaneous symptoms, as well as the interior 
consequences, is multifaceted and results from a complex interplay of diabetes 

biochemical, vascular, immunological, and metabolic changes [5]. Diabetes 

appears to increase the metabolic process of advanced glycation in particular as a 

result of persistent hyperglycemia. The non-enzymatic modification of proteins, 

lipids, and nucleic acids by reducing sugars results in a diverse set of chemical 

moieties known as advanced glycated end products [6]. Skin contains a lot of 
collagen, which is susceptible to forming and depositing AGEs during protracted 

hyperglycemia [7]. Ragunatha et al. [8] hypothesized that AGE-RAGE associations 

in epidermal keratinocytes may potentially produce poor barrier homeostasis, 

including permeability and antimicrobial barriers, which might be a significant 

etiology of underlying cutaneous problems reported in DM.   
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Methodology  

 

A case-series study was conducted on 120 diabetes patients having skin 
manifestation investigated in the Department of Dermatology, PIMS Hospital, 

Islamabad from 11th March 2021 to 10th March 2022. Study protocol was 

approved by the institute research and ethical committee. Patients of either 

gender or age with diabetes mellitus and having at least one skin manifestation 

were enrolled. Each individual underwent dermatological examination and 

systemic findings were noted. Blood samples from each individual were taken for 
measuring the blood glucose level. Skin manifestation images and relevant 

investigations such as histopathological and microbiological were conducted. 

SPSS version 26 was used to analyze the gathered data. Mean and standard 

deviation were used to assess quantitative data, whereas frequency and 

percentage were used to analyze qualitative data. To compare means of various 
groups, the paired t-test was utilized, while the t-test were used to compare 

frequencies. P values less than 0.05 were deemed statistically significant. 

 

Results  

 

Of the total 120 DM patients, there were 86 (71.7%) type 2 DM or non-insulin 
dependent and 34 (28.3%) were type I DM or insulin dependent. Out of 120 DM 

patients, there were 22 (18.3%) male and 98 (81.7%) females. The overall mean 

age was 48.62± 16.48 years with an age range 16 to 70 years. The mean duration 

of the disease was 9.84± 8.42 years varied from 5 months to 25 years. The 

prevalence of cutaneous infections, pruritus, diabetic dermopathy, xanthelasma, 
periungual telangiectasia, vitiligo, and insulin injection site’s reactivity was 38% 

(n=46), 12% (n=14), 8% (n=10), 4% (n=5), 7% (n=8), 7% (n=8), and 9% (n=11) 

respectively. The incidence of diabetic ketoacidosis (DKA) history was 82 (68.3%), 

out of which one and more than one attack was found in 16 (19.5%) and 66 

(80.5%) respectively. The incidence of Type-I and Type-II DM is illustrated in 

Figure-1. Gender’s distribution of patients are shown in Figure-2. The prevalence 
of skin manifestations are depicted in Figure-3.  Table-1 represents the 

demographic details and glycemic profile of the patients.  

 

 
Figure-1 Prevalence of Type-I and Type-II Diabetes mellitus 
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Figure-2 Gender’s distribution of DM patients 

 

 
Figure-3 Prevalence of skin manifestations in DM 

 

Table-1. Demographic details and glycemic profiles 

 

Parameters Value 

Age (years) 48.62± 16.48 

Gender  

Male/females  

 

22/98 

Diabetes treatment modes N (%) 
Insulin therapy 

Oral hypoglycemics 

Combination therapy 

Diet control only 

 
30 (25) 

64 (53.3) 

21 (17.5) 

5 (4.2) 

Fasting blood sugar (mg/dl) 

≤130 

 

41 (34.2) 
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≥130 79 (65.8) 

HbA1c (%) 8.4±1.8 

Glycemic control  

S* 

NS** 

 

38 (31.7) 

82 (68.3) 

S* Satisfactory, NS** Not satisfactory  

 
Discussion  

 

The present study mainly focused on skin manifestations in diabetes mellitus 

(DM) and found that skin manifestation was more common in type II diabetes 

patients than in type I diabetic patients, and skin manifestation is strongly 
related to diabetes duration. Early diagnosis of cutaneous manifestations in 

diabetes mellitus was critical in averting complications and disability with proper 

care. Skin alterations might appear throughout the prediabetes stage, the acute 

metabolic state, and the late diabetic degenerative stage. Folliculitis, furunculosis, 

carbuncle, ecthyma, cellulitis, and erysipelas are common cutaneous bacterial 

infections in diabetes. Pityriasis versicolor, oral candidiasis, vulvovaginal 
candidiasis, and dermatophytosis are all examples of cutaneous fungal infections. 

Calciphylaxis, xerosis, xanthelasma, lipodystrophy, macular amyloidosis, and 

alopecia are also related illnesses [9]. Herpes zoster and viral warts are two 

common viral diseases [10]. 

 
The skin, being the body's biggest organ, is virtually always impacted by diabetes. 

The cutaneous symptoms of diabetes are varied, and many studies have found a 

varying frequency ranging from 30-100% [11, 12]. Skin involvement may 

potentially be the first symptom in such cases. As a result, skin abnormalities 

may be observed prior to the onset of diabetes. The majority of diabetes people 

ultimately acquire skin symptoms. Long-term diabetic patients have more severe 
skin diseases [13]. The skin alterations are caused by several metabolic 

irregularities of diabetes, such as prolonged hyperglycemia, which leads to 

glycosylation of various tissue components in the skin. Neuropathy, dyslipidemia, 

immunosuppression, and micro- or macroangiopathy are further variables that 

contribute to dermatologic problems. There are several cutaneous characteristics 
that are unique to insulin resistance and hyperinsulinemia. 

 

A previous study by Bustan et al., [14] reported that the incidence of cutaneous 

problems does not change between the two primary categories of diabetes; what 

differentiates is the type of lesions. Infections are common in type 2 diabetes 

patients, but autoimmune type dermatologic symptoms are common in type 1 
diabetes patients. The present study found that early diagnosis of cutaneous 

manifestations in diabetes mellitus was critical in averting complications and 

disability with proper care. The current study discovered that type II diabetes 

patients were more prone to skin manifestation than type I diabetes patients, and 

skin manifestation is strongly related to diabetes duration.  
 

In our patient group, the average age at presentation was 48.62 16.48 years. This 

appears to be consistent with the findings of Boavida et al. [15], who found that 

the average age of diabetes patients was 54 years. Similarly, Boyle et al. [16] 

found a comparable mean age of presentation. As a result, the average age of 
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presentation for DM indicates that the majority of individuals had persistent 

diabetes that was impairing their social activities and productivity [17]. 

 

In our study, infections were the most prevalent kind of dermatosis (57%) and 
included bacterial infections, fungal infections, and viral infections. The total 

prevalence of skin infections in diabetic individuals ranges between 20-50% [18]. 

The majority of patients in our research were female. Dermatological signs were 

found more frequently in women in our study, indicating that females have a 

larger illness burden and are more mindful of their health [19]. On the contrary, 

certain regional studies have revealed a male predominance [20, 21]. 
 

Diabetic dermopathy was seen in 8% of our patients. Other researchers, however, 

have indicated that diabetic dermopathy is the most prevalent and specific 

dermatological connection with DM [22, 23]. Other dermatological abnormalities 

with a less than 5% prevalence included spontaneous blisters, granuloma 
annulare, lichen planus, vitiligo, and eruptive xanthomas. Other researchers have 

observed a low prevalence of these diseases in people with diabetes [24, 25]. As a 

result, there is a strong correlation between diabetes and dermatological 

problems. A proper glycemic management lowers the occurrence and severity of 

cutaneous illnesses that have or do not have a recognized cause [26, 27]. Almost 

all diabetic individuals develop skin issues as a result of the long-term impact of 
diabetes on microcirculation and dermal collagen. Thus, dermatologists play a 

significant role in lowering dermatological morbidity, improving quality of life, and 

developing diabetes treatment strategies [28].  

 

Conclusion  
 

The present study found that type II DM patients were more susceptible to skin 

manifestation than type I DM and skin manifestation is directly associated with 

increasing diabetes duration. The skin manifestation early detection in diabetic 

mellitus had major significance in preventing the complications and disability 

with effective management.    
 

References  

  

1. Alpert JS.  An smazing  dtory:  the  discovery  of  insulin.  Am J Med.  

2016;129:231–2. 
2. Bernstein RS, Meurer LN, Plumb EJ, Jackson JL: Diabetes and hypertension 

prevalence in homeless adults in the United States: a systematic review and 

meta-analysis. Am J Public Health. 2015, 105:e46-60. 

10.2105/AJPH.2014.302330. 

3. Blonde L: Epidemiology, costs, consequences, and pathophysiology of type 2 

diabetes: an American epidemic. Ochsner J. 2001, 3:126-31. 
4. Boavida  JM,  Pereira  M,  Ayala  M.  A  mortalidade  por  diabetes  em  

Portugal. Acta Med Port. 2013;26:315–7. 3. González-Saldivar G. Skin 

manifestations of insulin resistance: from a biochemical stance to a clinical 

diagnosis and management. Dermatol Ther. 2017;7:37–51. 

5. Bonura C, Frontino G, Rigamonti A, et al.: Necrobiosis lipoidica diabeticorum: 
a pediatric case report. Dermatoendocrinol. 2014, 6:e27790. 

10.4161/derm.27790 



 

 

6993 

6. Boyle JP, Thompson TJ, Gregg EW, Barker LE, Williamson DF. Projection of 

the year 2050 burden of diabetes in the US adult population: dynamic 

modeling  of  incidence,  mortality,  and  prediabetes  prevalence.  Popul  
Health Metr. 2010;8:29. 

7. Bruno G, Landi A: Epidemiology and costs of diabetes. Transplant Proc. 

2011, 43:327-9. 10.1016/j.transproceed.2010.09.098. 

8. Bullard KM, Cowie CC, Lessem SE, et al.: Prevalence of diagnosed diabetes in 

adults by diabetes type - United States, 2016. MMWR Morb Mortal Wkly Rep. 

2018, 67:359-61. 10.15585/mmwr.mm6712a2 
9. Bustan RS, Wasim D, Yderstraede KB, Bygum A. Specific skin signs as a 

cutaneous marker of diabetes mellitus and the prediabetic state — a 

systematic review. Dan Med J. 2017;64:A5316. 

10. Campbell RB, Larsen M, DiGiandomenico A, et al.: The challenges of 

managing diabetes while homeless: a qualitative study using photovoice 
methodology. CMAJ. 2021, 193:E1034-41. 10.1503/cmaj.202537 

11. Casqueiro J, Casqueiro J, Alves C: Infections in patients with diabetes 

mellitus: a review of pathogenesis. Indian J Endocrinol Metab. 2012, 16:S27-

36. 10.4103/2230-8210.94253 

12. Constance J, Lusher JM: Diabetes management interventions for homeless 

adults: a systematic review. Int J Public Health. 2020, 65:1773-83. 
10.1007/s00038-020-01513-0 

13. Ettaro L, Songer TJ, Zhang P, Engelgau MM: Cost-of-illness studies in 

diabetes mellitus. Pharmacoeconomics. 2004, 22:149-64. 

10.2165/00019053-200422030-00002 

14. González-Saldivar G. Skin manifestations of insulin resistance: from a 
biochemical stance to a clinical diagnosis and management. Dermatol Ther. 

2017;7:37–51.. 

15. Goyal A, Raina S, Kaushal SS, Mahajan V, Sharma NL: Pattern of cutaneous 

manifestations in diabetes mellitus. Indian J Dermatol. 2010, 55:39-41. 

10.4103/0019-5154.60349 

16. Huntley AC. The cutaneous manifestations diabetes mellitus. J Am Acad 
Dermatol. 1982;7:427–55.6.  Bliss  M.  The  discovery  of  insulin:  the  inside  

story.  Publ  Am  Inst  Hist  Pharm. 1997;16:93–9. 

17. McCash S, Emanuel PO: Defining diabetic dermopathy. J Dermatol. 2011, 

38:988-92. 10.1111/j.1346-8138.2011.01251.x 

18. Mockenhaupt M: Severe drug-induced skin reactions: clinical pattern, 
diagnostics and therapy. J Dtsch Dermatol Ges. 2009, 7:142-60. 

10.1111/j.1610-0387.2008.06878.x 

19. Ragunatha S, Anitha B, Inamadar AC, Palit A, Devarmani SS: Cutaneous 

disorders in 500 diabetic patients attending diabetic clinic. Indian J 

Dermatol. 2011, 56:160-4. 10.4103/0019-5154.80409. 

20. Romano G, Moretti G, Di Benedetto A, et al.: Skin lesions in diabetes 
mellitus: prevalence and clinical correlations. Diabetes Res Clin Pract. 1998, 

39:101-7. 10.1016/s0168-8227(97)00119-8 

21. Rzany B, Mockenhaupt M, Baur S, et al.: Epidemiology of erythema 

exsudativum multiforme majus, Stevens-Johnson syndrome, and toxic 

epidermal necrolysis in Germany (1990-1992): structure and results of a 
population-based registry. J Clin Epidemiol. 1996, 49:769-73. 

10.1016/0895-4356(96)00035-2 



         6994 

22. Salman Bustan, R., Wasim, D., Yderstræde, K. B., & Bygum, A. (2017). 

Specific skin signs as a cutaneous marker of diabetes mellitus and the 

prediabetic state: a systematic review. Danish Medical Journal, 64(1), 

[A5316]. 
23. Sanches MM, Roda Â, Pimenta R, Filipe PL, Freitas JP. Cutaneous 

manifestations of diabetes mellitus and prediabetes. Acta medica portuguesa. 

2019 Jun 28;32(6):459-65. 

24. Shrestha SS, Honeycutt AA, Yang W, et al.: Economic costs attributable to 

diabetes in each U.S. state. Diabetes Care. 2018, 41:2526-34. 10.2337/dc18-

1179 
25. Tabor CA, Parlette EC: Cutaneous manifestations of diabetes. Signs of poor 

glycemic control or new-onset disease. Postgrad Med. 2006, 119:38-44. 

10.1080/00325481.2006.11446049 

26. Tseng  HW,  Ger  LP,  Liang  CK,  Liou  HH,  Lam  HC.  High  prevalence  of  

cutaneous  manifestations  in  the  elderly  with  diabetes  mellitus:  an  
institution-based cross-sectional study in Taiwan. J Eur Acad Dermatol 

Venereol. 2015;29:1631–5.. 

27. Tseng CW, Masuda C, Chen R, Hartung DM: Impact of higher insulin prices 

on out-of-pocket costs in Medicare Part D. Diabetes Care. 2020, 43:e50-1. 

10.2337/dc19-1294 

28. Vathsala S, Murthy SC, Shashibhushan J. Cutaneous manifestations in 
diabetes mellitus: a study among 500 patients in a tertiary care center in 

South India. IP Indian Journal of Clinical and Experimental Dermatology. 

2019;5(2):141-5. 

29. Walecka I, Owczarek W, Ciechanowicz P, Dopytalska K, Furmanek M, 

Szczerba M, Walecki J. Skin manifestations of neuroendocrine neoplasms: 
review of the literature. Postepy Dermatol Alergol. 2022 Aug;39(4):656-661. 

doi: 10.5114/ada.2021.112073. Epub 2022 Jan 18. PMID: 36090712; 

PMCID: PMC9454360. 


