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Xerosis is a very common skin disorder in patients with
type 2 diabetes mellitus (T2DM). Xerosis is characterized
by scaling and flaking, can affect any area, and is often
associated with a high burden of disease (1, 2), being a
relevant discomfort factor for patients. Among the various
skin disorders occurring in diabetic patients (e.g. acantho-
sis nigricans, necrobiosis lipoidica, granuloma annulare,
vitiligo, lichen planus, diabetic foot syndrome, callosities,
pruritus, and fungal and bacterial infections), a high cor-
relation between xerosis and diabetic hand syndrome
and keratosis pilaris has been described (3). As xerosis
is associated with increased transepidermal water loss,
documenting skin barrier damage, correct management
is mandatory in order to preserve the protective barrier
function of the skin (4, 5). Although quantification tools
for xerosis are rarely used in clinical practice, treatment
for xerosis can limit skin complications, such as cracks,
fissures, superinfections, and ulcers (1). Xerosis is com-
mon and disabling, and is often underdiagnosed and
undertreated by physicians, and thus left to the care of
the patients themselves.

MATERIALS AND METHODS

An observational, prospective, non-interventional, multicentre
study was performed on a cohort of Italian patients with T2DM
between April 2017 and January 2018. The aim of the study was
to assess the prevalence of xerosis in patients with T2DM, defi-
ning its severity and exposure to risk factors (e.g. sun exposure,
employment).

Patients aged > 18 years affected by T2DM and followed up for
>1 year consecutively attending the outpatient Clinics of Diabeto-
logy and Dermatology at 16 Centers homogeneously distributed
in Italy, were enrolled. Presence of xerosis was diagnosed by a
dermatologist within the centre for diabetes care, performed as part
of'the diabetological follow-up. Xerosis was scored by Overall Dry
Skin (ODS), Xerosis Assessment Scale (XAS), Scaling Redness
Roughness Cracks/fissures (SRRC) and a 10-cm VAS scale for it-
ching (6-9). Scales are reported in the supplementary information.

The study was approved by the local ethics committee of each
participating centre and written informed consent was provided
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by patients before any study procedures, in accordance with the
Declaration of Helsinki.

The results are presented as percentages or means + standard de-
viation (SD). Logistic regression and Student’s #-test were used to
identify potential xerosis-related factors. Subjects without xerosis
represented the comparison group for the analysis.

RESULTS

Overall, 327 subjects were enrolled (168 (51.4%)
male), mean age 68.5+11.0 years (range 25-95). Mean
body mass index (BMI) was 29.5+5.6 kg/cm? (range
18.3-61.0). Mean time from diagnosis of T2DM was
14.1+10 years (range 0—51.3). Mean level of HbAlc was
7.46 +1.6% (range 3.6—19.4%). Treatment for T2DM was
currently prescribed to 288 (88.1%) subjects: biguanides
were the most-used drug (212 subjects, 73.6%), followed
by sulfonylurea (93, 32.3%) and dipeptidyl peptidase
4 inhibitors (67, 23.7%). Diabetes complications were
present in 128 (39.1%) patients: angiopathy was found in
58 patients (45.3%), peripheral neuropathy in 46 (35.9%),
retinopathy in 55 (43.0%), and nephropathy in 37 (28.9%).

ODS score was evaluated in 300 patients and xerosis
was diagnosed in 244 (81.3%). Xerosis involved feet in
220 (90.2%), lower limbs in 204 (83.6%), upper limbs
in 101 (41.4%), trunk in 77 (31.6%) and hands in 59
(24.2%). Severity scores for xerosis according to SRRC
are shown in Table I. According to ODS and XAS scores,
obtained in 314 patients, severe xerosis (either ODS >3 or
XAS >5) was observed in 55 (17.5%) patients. The mean
SRRC score was 4.0+2.4 (range 0—13). Among patients
with xerosis, itching was reported in 168 (68.9%); the
mean VAS score for itching was 2.48 +2.37 (range 0-10).

Sex and age of patients were not statistically asso-
ciated with presence of xerosis in this study population.
Patients aged <65 years had a reduced risk of severe
xerosis compared with older diabetic patients (odds ratio
(OR) 0.41, 95% confidence interval (95% CI) 0.22-0.75;
p=0.004). No statistically significant correlation between
xerosis and common diabetes-related complications was
observed, particularly with diabetic neuropathy, even
if patients with angiopathy had a higher risk of severe
xerosis compared with patients without angiopathy (OR
1.38,95% CI 1.16—-13.56; p=0.028). In contrast, no cor-
relation with the presence of xerosis was found for BMI,
duration of diabetes, HbA 1¢c level and the overall presence
of diabetes complications. Subjects with severe xerosis
(n=23) showed excessive sun exposure (OR 4.97; 95%
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Table I. Severity of xerosis according to overall dry skin (ODS),
xerosis assessment scale (XAS), and scaling redness roughness
cracks/fissures (SRRC) scores

Xerosis scales n (%)
Overall dry skin score (ODS) 300 (100)
Grade 0 56 (18.7)
Grade 1 107 (35.7)
Grade 2 107 (35.7)
Grade 3 26 (8.7)
Grade 4 4 (1.4)
Xerosis assessment scale (XAS) 237(100)
Grade 0 17 (7.2)
Grade 1 69 (29.1)
Grade 2 60 (25.3)
Grade 3 34 (14.3)
Grade 4 21 (8.9)
Grade 5 15 (6.3)
Grade 6 16 (6.8)
Grade 7 5(2.1)
Scaling Redness Roughness Cracks/fissures (SRRC) 240 (100)
Scaling
Grade 0 3(1.3)
Grade 1 116 (48.3)
Grade 2 108 (45.0)
Grade 3 13 (5.4)
Roughness
Grade 0 36 (15.0)
Grade 1 112 (46.7)
Grade 2 76 (31.7)
Grade 3 14 (5.8)
Grade 4 2 (0.8)
Redness
Grade 0 157 (65.5)
Grade 1 50 (20.8)
Grade 2 24 (10.0)
Grade 3 9 (3.7)
Crack/fissures
Grade 0 132 (55.0)
Grade 1 76 (31.7)
Grade 2 24 (10.0)
Grade 3 8(3.3)

CI 1.25-19.81; p=0.02) and were employers in cleaning
companies (OR 12.42; 95% CI 1.31-118.02; p=0.02).

DISCUSSION

T2DM is a common metabolic disease, characterized
by several systemic complications. Keratinocytes and
fibroblasts are damaged by chronic hyperglycaemia, as
well as neurones, renal and endothelial cells (1). Thus,
several skin disorders may occur in diabetic patients, of
which xerosis is frequent in elderly patients (1), occurring
in 26-44% of subjects with T2DM (1, 2).

This study documented a prevalence of xerosis that was
considerably higher (81.3%) than reported in the litera-
ture (1, 2), although studies on the prevalence of xerosis
in subjects with T2DM are rare. This discordance could
be due to the lack of standardization of the tools used to
evaluate xerosis and the different demographic features of
studied populations. Notably, xerosis was severe in 17.5%
of patients in the current study, especially in those aged
>65 years. The correlation between severe xerosis and
angiopathy observed in the current study was previously
reported by Kamel et al. (10) in paediatric patients with
T1DM, in whom xerosis was more frequent in patients

www.medicaljournals.se/acta

with vasculopathic kidney damage, suggesting a relation-
ship between cutaneous and extracutaneous complications
in diabetic patients. Although the current study did not
observe a significant correlation between xerosis and
diabetic neuropathy, as reported by Yosipovitch et al. (3),
further research is needed into this association.

The pathomechanism of xerosis in T2DM is not fully
understood. It is well known that diabetic skin is characte-
rized by a decrease in production of sebum and triglyceri-
des from the sebaceous glands due to an impaired insulin
signal (11, 12). During long-term hyperglycaemia, skin
collagen deposits advanced glycated end products (AGE)
and non-enzymatic glycosylation of other proteins, such as
laminin and elastase (13), occurs. Alterations in diabetic
skin are also due to abnormal, persistent cohesion between
corneocytes, with impaired moisturization of the upper-
most epidermal layers and altered skin barrier function
(14). In fact, even in the absence of clinically apparent
xerosis, a discrete “dry skin” feeling, potentially evolving
in more severe xerosis, is common (1, 13).

Finally, the results of the current study suggest that some
lifestyle habits and occupations, such as sun exposure and
wet work, may increase the risk of xerosis in people with
diabetes. Therefore, educational programmes proposed
by dermatologists and diabetologists may help diabetic
patients to prevent xerosis and its complications, thus
reducing their overall burden of disease.
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