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Abstract

Studies suggested that cutaneous manifestations in diabetes patients were prevalent (62.5% to 88.3%). Acute metabolic derangements and chronic
complications were postulated to cause many skin diseases in diabetes patients. Most of the skin diseases can be prevented and cured if detected
and treated early. However, the local prevalence data was insufficient. It is important to raise the awareness of primary care physicians on these
under-investigated conditions through this study.

Objectives
(1) To evaluate the prevalence of cutaneous manifestations in Chinese patients with type Il diabetes mellitus in a primary care diabetes clinic.
(2) To study the associated factors of these cutaneous manifestations.

Methodology: This was a cross-sectional study carried out in a diabetes clinic in primary care. All Chinese patients who attended the clinic from
13* July 2017 to 23* November 2017 were recruited. For patients agreed to participate in the study, detailed skin history, physical examination,
investigations and treatment would be offered accordingly. Clinical findings were documented in a consultation template. Relevant demographic
data and latest clinical parameters were retrieved from computerized medical records.

Results: 271 patients were recruited. 52.8% of the subjects were male. The mean duration of diabetes history was 13.5 years. The mean Glycated
Haemoglobin (HbA1lc) level was 8.0%. 32.5% of patients were put on insulin. 74.9% of patients were overweight or obese. The prevalence of
cutaneous manifestations was 59.4%. The most common groups of skin diseases were skin infections (43.6%), other skin diseases not known to
be associated with diabetes such as atopic eczema and seborrheic keratosis (29.4%) and skin diseases associated with diabetes such as acanthosis
nigricans, diabetic dermopathy and diabetic thick skin (24.6%). Fungal skin infections and xerosis were the two most common diagnoses. Male
gender and higher Body Mass Index (BMI) were found to be statistically significant risk factors of skin diseases with OR 1.79 (CI 1.08-2.96) and OR
1.08 (ClI 1.02-1.16) respectively.

Conclusion: Skin diseases were prevalent in Chinese diabetes patients. Male gender and higher BMI were the main associated risk factors. Weight
control may be important to prevent some skin diseases in diabetes patients.
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Introduction

Diabetes mellitus is a very prevalent chronic non-communicable
disease which greatly burdens the health care system worldwide. It
was estimated that 422 million adults had diabetes in 2014 worldwide
[1]. Approximately 3.7 million deaths were caused by diabetes or its
related complications in 2012. Among the deaths, forty-three percent
occurred before the age of 70 years [1]. It was estimated that diabetes

mellitus will be the seventh leading cause of death in 2030 [2]. The
prevalence of diabetes in adults aged 20 to 79 in 2015 in Hong Kong
was 10.2% [3]. More than 251,000 of the diabetes patients were
followed up in the Government funded primary care General Out-
patient Clinics in Hong Kong in 2015 [4].

Diabetes mellitus is a metabolic disorder characterized by chronic
hyperglycemia with disturbances of carbohydrate, fat and protein
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metabolism due to defect in insulin secretion, insulin action or both
[5]. It adversely affects many systems and organs and gives rise to
various microvascular and macrovascular complications. It was
postulated that the acute metabolic derangements and the chronic
degenerative complications were the underlying causes of many
skin diseases in diabetes patients [6]. Other postulated pathogeneses
include abnormal carbohydrate metabolism, altered metabolic
pathways, atherosclerosis, microangiopathy, neuron degeneration, and
impaired host mechanisms. However, the exact mechanism of many
diabetes-associated cutaneous diseases remains unknown [6].

Cutaneous manifestations of diabetes can be largely classified
into 4 main categories, namely skin lesions associated with
diabetes, infections, and cutaneous manifestations due to diabetes
complications and skin reactions due to diabetic treatment. Cutaneous
manifestations are common in diabetes patients. Previous studies
showed that 51.1% to 88.3% of diabetes patients were diagnosed with
at least one skin disorder [6-12]. Infections and skin lesions associated
with diabetes were two most common groups of skin diseases being
diagnosed in diabetes patients from the overseas studies. Bacterial
and fungal infections were prevalent in diabetes patients. Xerosis,
diabetic dermopathy and pruritus were common examples of skin
manifestations associated with diabetes [6-18]. However, the data
about the prevalence of skin manifestations in Chinese diabetes
patients and in our locality is lacking.

Although the skin manifestations are usually not life-threatening,
early recognition may have diagnostic and prognostic value in patients
with diabetes [19]. It was shown from some overseas studies that
patients with acanthosis nigricans and acrochordons were found to be
have increased risk of diabetes [20,21]. An overseas study has reported
positive correlation between the incidence of skin diseases in diabetes
patients and the following conditions including longer duration
of disease, suboptimal control of diabetes, hypertension and other
diabetic complications such as coronary artery disease, peripheral
vascular disease, peripheral neuropathy, diabetic retinopathy and
nephropathy [9]. However, related information was very limited
in Chinese population. Earlier diagnosis of diabetes mellitus and
detection of diabetic complications may be possible if these diabetes-
related dermatological conditions can be noticed early by primary care
physicians. Therefore, it is important that the primary care physicians
can raise their awareness on these under-investigated conditions
through this study.

The objectives of this study were to evaluate the prevalence of
cutaneous manifestations in Chinese patients with type II diabetes
mellitus in a primary care diabetes clinic and to study the associated
factors of these cutaneous manifestations.

Methodology
Study design

This was a cross-sectional study carried out in the Family Medicine
Diabetes Clinic in one of the General Out-patient Clinics in Hong
Kong. The clinic aims to provide clinical care for patients with
suboptimal diabetes control while on maximum doses of first line oral
anti-diabetic agents. All patients who met the inclusion criteria and
attended the clinic from 13™ July 2017 to 23™ November 2017 were
recruited. The inclusion and exclusion criteria were illustrated in
figure 1. Informed written consents from the patients were obtained
during consultation by the attending family medicine specialists. All
the attending family physicians have received post-graduate training
in dermatology. This study was approved by the Hospital Authority
Kowloon Central Cluster/Kowloon East Cluster Research Ethics
Committee/Institutional Review Board.

S.No | Criteria

1 |Inclusion criteria

- All Chinese patients being followed up in the diabetes clinic

- Patients agree to give informed consent

2 | Exclusion criteria

- Non-Chinese patients

- Patients refuse to give informed consent

- Patients with conditions affecting their mental capacity in
giving consent

Figure 1: Inclusion and exclusion criteria

Procedure

Detailed skin history was obtained for patients who agreed to
participate in the study in the participating Family Medicine Diabetes
Clinic. For patients with active skin complaints, physical examination
was performed. Diagnoses were made clinically by the attending
family physicians with reference to a detail review guidance note of the
skin manifestations associated with diabetes. Clinical photos would
be taken with written consent and reviewed by experienced family
medicine specialists if clinical diagnosis could not be made during the
consultation. Referral to Dermatologists would be made if clinically
indicated. All findings and clinical diagnoses were documented in the
computerized medical record of individual patient. A consultation
template was designed to facilitate the attending family physicians to
document the skin findings.

Data were collected by reviewing the computerized medical records
of the subjects. Demographic data including age, sex and duration
of diabetes, the latest clinical parameters including systolic blood
pressure, diastolic blood pressure, body mass index (BMI), glycated
haemoglobin (HbA1c) level, lipid profile (triglyceride level, non-HDL-
cholesterol level and LDL-cholesterol level), use of insulin, presence
of hypertension, coronary artery disease, presence of proteinuria (no
proteinuria, microalbuminuria or macroalbuminuria), estimated
Glomerular Filtration Rate (eGFR), presence of peripheral vascular
disease and presence of peripheral neuropathy and the clinical
diagnoses of the skin diseases were recorded.

Sample size

Sample size calculation was not necessary in this study since all
patients attended the diabetes clinic within the study period were
included.

Statistical analysis

All statistical analyses were done with IBM SPSS version 21.0.
Proportions were presented by percentages. Continuous data with
normal distribution were presented by mean with standard deviations.
Logistic regression was used for comparison of the categorical
variables. Level of statistical significance was considered as P<0.05.

Results

There were a total of 271 patients recruited. The mean age of
subjects was 62.5. 52.8% of the subjects were male. The mean
duration of occurrence of diabetes was 13.5 years. The mean HbAlc
level was 8.0%. 32.5% of patients were put on insulin. Only 13.7% of
patients had HbAlc level below 7%. Majority of patients had LDL-
cholesterol level controlled to target i.e., LDL-cholesterol level below
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2.6 mmol/L. 74.9% of patients were overweight or obese. Diabetic
complications namely, proteinuria (42.8%), peripheral neuropathy
(4.1%), peripheral vascular disease (0.4%) and diabetic retinopathy
(57.6%), were observed in significant proportion of the subjects. The
prevalence of cutaneous manifestations was 59.4%. Male gender and
body mass index (BMI) were found to be statistically significant risk
factors of skin diseases with an odd ratio 1.79 (CI 1.08-2.96) and an
odd ratio 1.08 (CI 1.02-1.16) respectively. The most common groups
of skin diseases were skin infections (43.6%), other skin diseases
not known to be associated with diabetes such as atopic eczema and
seborrheic keratosis (29.4%) and skin diseases associated with diabetes
such as acanthosis nigricans, diabetic dermopathy and diabetic thick
skin (24.6%). Fungal skin infections and xerosis were the two most
common diagnoses among all the subjects with skin diseases. The
demographic data and frequencies of systemic diseases and cutaneous
manifestations of the subjects were summarized in tables 1 and 2
respectively.

Discussion

In our study, skin manifestations were found to be common
in diabetes patients. More than half of the subjects had at least one
dermatological disease which was comparable with the results of
some overseas studies [6-12]. Skin infections and xerosis were the
most common groups of skin diseases identified in the study and
this was compatible with the results in some overseas studies [7-12].
It was postulated that poor microcirculation and decreased immune

Table 1: Demographic data and frequencies of systemic diseases

Table 2: Frequencies of skin manifestations

Total no. of subjects 271 SD
Mean age 62.5 9.3
Male (%) 52.8
Mean duration of diabetes (years) 13.5 7.0
Insulin therapy (%) 32.5
Mean SBP" (mm Hg) 126 13
Mean DBP* (mm Hg) 69 9
BP” to target (<130/80) (%) 63.5
Mean BMI" kg/m? 25.5 4.0
Obesity (%) 51.3
Overweight (%) 23.6

Profile of tests (Biochemistry) of diabetes mellitus

Mean HbA1lc" % 8.07
HbA1c to target<7% (%) 13.7
eGFR" ml/min/1.73 m? (%)

- >90 33.6
- 60-89 47.2
- 30-59 17.5 12
- <30 1.5
Profile of tests (lipid) of diabetes mellitus 915
LDL" to target <2.6mol/L (%) )
Microalbuminuria (%) 35.1
Macroalbuminuria (%) 7.7
No albuminuria (%) 57.2
Hypertension (%) 84.1
Peripheral vascular disease (%) 0.4
Diabetic retinopathy (%) 57.6
Peripheral neuropathy (%) 4.1
Coronary artery disease (%) 5.2

*HbAlc: Glycosylated haemoglobin; BMI: Body Mass Index; BP: Blood
Pressure; DBP: Diastolic Blood Pressure; eGFR: Estimated Glomerular
Filtration Rate; LDL: Low Density Lipoprotein; SBP: Systolic Blood Pressure

N (%)

Subjects with skin diseases 161 (59.4)
1. Skin diseases associated with diabetes 52 (24.6)
- Acanthosis nigricans 2(0.9)
- Diabetic dermopathy 3(1.4)
- Psoriasis 5(2.4)
- Scleroderma diabeticorum 2(0.9)
- Xerosis 40 (19.0)
2. Infections 92 (43.6)

Cutaneous wart 1(0.47)
- Genital candidiasis 1(0.47)
- Onychomycosis 24 (11.4)
- Tinea capitis 1(0.47)
- Tinea corporis 3(1.4)
- Tinea cruris 5(2.4)
- Tinea manuum 1(0.47)
- Tinea pedis 55 (26.1)
- Wound infection 1(0.47)
3.  Skin reactions due to diabetes treatment 5(2.4)
- Allergic reaction to insulin 1(0.47)
- Lipodystrophy 4(1.9)
4. Cutaneous manifestations due to diabetes 0

complications
5.  Other skin diseases 62 (29.4)
- Atopic eczema 7 (3.3)
- Contact dermatitis 8(3.8)
- Idiopathic guttate hypomelanosis 5(2.4)
- Lichen simplex chronicus 4(1.9)
- Photoageing hyperpigmentation 3(1.4)
- Seborrheic dermatitis 3(1.4)
- Seborrheic keratosis 5(2.4)
- Stasis eczema 3(1.4)
- Urticaria 5(2.4)
- Others 19 (9.0)

response due to underlying microvascular and macrovascular
complications of diabetes such as peripheral vascular disease and
peripheral neuropathy could render diabetes patients more vulnerable
to infections [22]. Diabetes patients were shown to have a reduced
hydration state of the stratum corneum and decreased sebaceous gland
activity. Therefore, they are more prone to have xerosis [12]. This result
had an important clinical implication to daily practice since an early
detection and possible prompt treatment of these prevalent conditions
can avoid the emergence of serious complications including diabetic
foot ulcer, necrotizing fasciitis and ultimate leg amputation.

Concerning the associated factors of skin manifestations, higher
BMI was found to be a risk factor for having skin manifestations in our
study. Similar finding was demonstrated in another study [9]. Some
recent studies have revealed the relationship between obesity and skin
diseases. It was postulated that obesity may lead to a change in the
composition of adipose tissue which in turn lead to an increase in
recruitment of macrophages and secretion of cytokines and a decrease
in cytokine clearance; therefore, it may worsen certain skin conditions
including eczema and psoriasis. Obesity is also associated with some
alterations in the epidermal structure; as a result it may cause skin
barrier dysfunction and lead to an increased risk in developing atopic
diseases including atopic eczema. It was also proposed that obesity
could lead to lymphatic dysfunction which might result in a prolonged
inflammatory response in skin [12,23].

Male gender was another statistically significant risk factor found
in our study, though this result was not substantiated in other overseas
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studies [8-10]. The high prevalence of skin infections in this study
might be accountable for this since male was more commonly affected
by skin infections when compared with female [24]. An underlying
complicated mechanism between sex hormones and epidermal and
dermal thickness, immune system function, skin surface pH, etc., was
implicated [25].

On the other hand, association of the presence of skin manifestations
with the duration of diabetes, control of diabetes and the presence of
other systemic diseases or complications could not be demonstrated
in our study. This could be due to firstly the relatively small sample
size of our study. Secondly, the majority of the recruited subjects had
a suboptimal control of diabetes since they were all referred from
the General Out-patient Clinics for titration of diabetic treatment.
Therefore, this result could not be generalized to diabetes patients
with optimal control. Thirdly, some of the skin conditions were
possibly under-reported because of their intermittent and relatively
asymptomatic nature such as skin tags, diabetic dermopathy, diabetic
bullae, etc.

Conclusion

Skin manifestations were prevalent in Chinese diabetes patients.
Male gender and higher BMI were the associated risk factors. Weight
control may be important to prevent some skin diseases in diabetes
patients. Further studies involving patients with different range of
diabetes control are needed to further investigate for other possible
associated factors with skin manifestations in diabetes patients.
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