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Introduction: Diabetes mellitus is associated with several skin manifestations, however the association with itch

remains unclear.

Aim: To present a detailed literature review in order to analyse the frequency, pathogenesis, and course of itch in

diabetes mellitus.

Material and methods: Data were collected from the PubMed and Cochrane databases. Articles were excluded if the
populations presented with comorbidities or received treatment with drugs affecting the skin. Also, animal studies,
studies with poor methodology and pilot studies were excluded.

Results: Among the 5 original articles included, the epidemiology of itch in diabetes varies from 18.4% to 27.5%. Two
main factors are associated with the pathogenesis of itch in diabetes, namely skin xerosis and diabetic polyneu-
ropathy. It is still poorly defined how glycaemic control is associated with generalized itch. No treatment of choice
is available; however, topical therapy (emollients) provides significant relief in varying percentages of patients.
Conclusions: The results indicate a benefit of diabetes screening in individuals presenting with chronic itch without

primary skin lesions.
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Introduction

Diabetes mellitus (DM) and its complications are
a major problem worldwide. The International Diabetes
Federation estimated that 1 in 11 adults aged 20-79 years
(415 million adults) had diabetes mellitus globally in
2015 [1]. DM is a problem of growing importance, this
estimation is projected to rise to 642 million by 2040,
and the largest increases will come from the regions
experiencing economic transitions from low-income to
middle-income levels [1]. The reasons for the escalating
epidemic of DM are multiple, including population aging,
economic development, urbanization, unhealthy eating
habits, and sedentary lifestyles. DM is a group of meta-
bolic disorders characterized by high blood glucose lev-
els due to defective secretion and/or action of insulin [1].
Symptoms suggesting the presence of diabetes include
polyuria; increased thirst and weight loss that cannot be
explained by intended weight reduction. There are also
other, less typical symptoms and signs such as fatigue
and somnolence, purulent skin lesions, and inflammatory
conditions of the genitourinary tract. In the case of the
onset of symptoms, a random venous plasma glucose
level should be measured.

According to WHO, DM is divided etiologically to the
following main groups:

1) Diabetes type 1, Insulin Dependent Diabetes Mellitus
(IDDM),

2) Diabetes type 2 (DM2),

3) Other specific forms of diabetes and

4) Gestational diabetes [2].

Over 95% of diabetes mellitus cases are DM2 and
IDDM [3].

Chronic hyperglycaemia is associated with dam-
age, dysfunction, and failure of various organs, in par-
ticular eyes, kidneys, nerves, heart, and blood vessels [4].
Skin disorders are present in 79.2% of patients with DM,
and cutaneous disease may appear as the first sign of DM
or develop at any time in the course of the disease. Non-
infectious and infectious diseases have been described as
dermatologic manifestations of diabetes mellitus [5-7]. In
diabetes, underlying pathophysiology, the course of the
disease, coexisting comorbidities and medications — all
tend to predispose patients to develop itch.

Itch is defined as an unpleasant sensation that leads
to intensive scratching [8]. It is a common and distressing
symptom occurring not only in dermatological conditions
but also in chronic systemic diseases [8, 9], posing a high
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burden and decrease in quality of life (Qol) of an affected
individual [10, 11]. According to the International Forum
for the Study of Itch (IFSI), the etiologic classification of
chronic itch comprises 6 categories: (I) dermatologic,
(1) systemic, (1) neurologic, (IV) psychogenic/psychoso-
matic, (V) mixed, and (VI) others [12]. Most researchers
classify itch in diabetes as systemic itch [13], however
some authors suggest mixed aetiology of diabetic itch
with the additional involvement of both dermatologic and
neurologic components [14-16]. Diabetes mellitus appears
in most lists of the causes of generalized itch but is not
common. Localized itch, for example pruritus vulvae, is
common and often associated with candidal infection [17].
Only a few studies investigated the occurrence of itch in
diabetes; however, these research projects used inconsis-
tent definitions and different tools for itch evaluation and
included heterogeneous diabetic populations [18].

Here, we present a detailed literature review in order
to analyse the frequency, pathogenesis, and the course
of itch in diabetes mellitus. Moreover, basing on the lit-
erature review, the treatment modalities for diabetic itch
have been proposed.

Methodology

The search was conducted following the PRISMA
guidelines [19]. The final search date was 21 August
2019. Terms included in the search, adjusted to the dif-
ferent databases were: “(pruritus OR itching) AND (dia-
betes mellitus OR diabetes OR diabetic OR diabetics
OR non-insulin dependent diabetes mellitus OR Type 2
diabetes mellitus OR Type 1 diabetes mellitus OR insulin
dependent diabetes OR insulin resistance OR impaired
carbohydrate metabolism OR hyperinsulinaemia)”. Ad-
ditionally, for each review part, additional search terms
(epidemiology/pathophysiology/treatment) were used.

We excluded studies of populations with confound-
ing conditions like malignancies, thyroiditis, gestational
diabetes and treatment with drugs affecting the skin.
Moreover, we excluded animal studies, studies with
poor methodology and pilot studies. Initially we also
did not include studies focusing on more than one cu-
taneous manifestation, however, because only very few
original papers related to the topic were found, we de-
cided to take those studies into consideration as well.
In some of the oldest articles, both the full text and the
abstract were missing. These were not included in the
final analysis. The included articles were screened for rel-
evant cross-references. The selection process resulted in
a total of 5 articles focusing precisely on itch in diabetes
and all together 28 original papers focusing on cutane-
ous changes in diabetes including itching. Some of the
articles focused on more aspects of itch in diabetes, so
they were included into different parts of the analysis.
Details of the selection process are presented in Figure 1.
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Epidemiology

Epidemiologic aspects of itch in diabetes vary ac-
cording to data presented in the literature. Only a few
studies focused on itch investigation in diabetes. While
prior studies [20, 21] showed no discernible relationship,
recent papers from Taiwan and Japan [16, 22] demon-
strated a correlation between diabetes and itch.

At the beginning of the 1980s, Kantor and Lookingbill
[20] described a group of 44 patients with generalized
itch; in this group 9.09% of patients suffered from DM.

Neilly et al. [21] in 1986 assessed 300 DM and 100
non-DM hospital outpatients for the presence of gen-
eralized and localized itch. Pruritus vulvae was signifi-
cantly more common in diabetic women (18.4%) than
in controls (5.6%) and was significantly associated with
poor diabetes control (mean glycosylated haemoglobin
level lower than 12%). Generalized itch occurred in 8 dia-
betic patients only (2.7%) and was not significantly more
common than in nondiabetic patients. Ko et al. [22] in
2013 analysed the data of 385 DM patients participating
in the diabetes care program in Taiwan. Generalized itch
was noted in 27.5% of the patients.

Patients classified to the group of DM type 2 with
a higher postprandial glucose level had a higher prob-
ability of generalized itch (OR = 1.41, 95% Cl: 1.05-1.90,
p =0.02).

A large multicentre study in Japan conducted by Ya-
maoka et al. [16] of 2,656 diabetic outpatients and 499
nondiabetic subjects revealed that the prevalence of
truncal itch of unknown origin (TPUO) in diabetic sub-
jects was significantly higher than in age-matched nondi-
abetic subjects (11.3 vs. 2.9%, p = 0.0001). The prevalence
of total itch in diabetic subjects was significantly higher
than in nondiabetic subjects (26.3 vs. 14.6%, p < 0.001).
Interestingly, the prevalence of other forms of itch was
not different between the two analysed groups. Table 1
shows details of the relevant epidemiological studies
specifically dealing with itch in DM.

The other research projects were mostly examining
cutaneous manifestations of diabetes, including itch.
Historically, in late 1920s, Greenwood [23] was the first
to show interests in itch in DM in his study of 500 DM
cases. He showed that 6.6% of patients examined either
had itch or had had it in the past. Out of these cases,
3.2% had generalized and 3.4% localized itch.

In a letter to the editor published in JAMA, Scribner
[24] in the 1970s, attributes generalized itch and itch
of the scalp to poorly controlled diabetes mellitus, but
mostly he relied on his medical practice and general be-
liefs. However, a study done by Valdes-Rodriguez et al.
[25]in 2015 on elderly patients, found that in the diabetic
group, the presence of the disease correlated with scalp
itch. In patients with DM2 (n = 93), 40% experienced itch
on the scalp, in contrast with 17.5% of patients without
DM (p =0.037). Tseng et al. [15] who also studied the
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The individual searches on
PubMed and Cochrane
database revealed 8359 hits

-

Initial screening

|7

And “epidemiology” And “pathophysiology”

And “treatment”

(n = 126) (n =70) (n = 435)
| Articles selected based on title |
| n=18 | | n=10 | | n=30 |
Exclusion criteria: published
| | | language other than English,
| Articles selected based on abstract and content l— §tud|es t?ased on animals,
pilot studies, reviews, cases,
comorbidities, drugs affecting
skin or poor methodology
| n=13 | | n=38 | | n=2 |

| n=1 | | n=4 | n=2 |

| | |
| Hand search included |
| 110 | | ) | | > |
| Final search results |
| n=21 H n=6 H n=4 |

*The amount of hits contains several duplicates.

Figure 1. Literature selection process according to PRISMA guidelines

elderly population, however, male-only, also claimed that
itch was significantly associated with DM (AOR = 12.86,
95% Cl: 4.40-37.59; p < 0.001). In another study based on
female geriatric population [26] (n = 36), generalized itch-
ing (20%) and pruritus vulvae (33.3%) were commonly
presenting complaints. In Poland [27], in a study conduct-
ed on 198 elderly subjects, no correlation between itch
and diabetes mellitus has been found. In 1985, Hillson
et al. [28] checked 235 newly diagnosed and untreated
patients with DM2 and 20% of them had itch.

In the following studies, itch was reported in 4.5% of
patients (n = 200) [29], 9.9% (n = 106) [30], 10% (n =
100) [31] and 13.33% (n = 60) [32]. In a study comprising
350 individuals, by Ahmed et al. [33], itch was reported
in 7.1%. Another perspective was chosen by Alizadeh
et al. [13] who examined 5 127 patients referred to the
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dermatologic clinic with chronic generalized itch without
primary skin lesions —12.5% of them had DM.

During the same time, among Egyptian diabetic pa-
tients [34], 11% had itch (n = 100). However, in this study,
only patients with at least one skin manifestation of
DM were selected. The same criteria were applied in the
Indian study [31] in which the incidence was 30%, and
also in the study done by Al-Mutairi et al. [35] in Kuwait.
Al-Mutairi et al. [35]in their study showed the highest
known incidence of itch — nearly half (49%) of the exam-
ined patients complained of the symptom.

Anogenital pruritus, commonly known in the case of
women as pruritus vulvae, was also a subject of studies
during the years. A large randomized controlled trial in
Denmark by Drivsholm et al. [36] including patients aged
> 40 years with newly diagnosed DM2 (n = 1,543) re-
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Table 1. Prevalence of itch in diabetes mellitus

Reference Study design Participants, n Patients affected by itch Prevalence of itch
Neilly et al., 1986 [21] Case-control 300 patients, 18.4% Point prevalence
100 controls
Yamaoka et al., 2010 [16] Cross-sectional 2,656 outpatients, 26.3% No data
499 inpatients
Ko et al., 2013 [22] Cross-sectional 385 patients 27.5% Prevalence after the

diagnosis of diabetes

vealed a prevalence of 27.2% of genital itching. In a study
[37] comprising 100 individuals, localized anogenital itch
was present in 19% of patients.

There are even fewer studies focusing on diabetes
type 1. In Iran, Farshchian et al. [18] in their study ex-
amined patients for cutaneous manifestations of DM
(n =155). 17.4% of patients with IDDM had suffered from
significant itching, comparing to 27% of patients with
DM2. In Israel [38], 2% of IDDM (n = 238) patients were
affected by itching sensations.

Summarizing, taking into account epidemiological
data concerning itch in DM, one may draw a conclusion
that there is a limited number of studies dealing specifi-
cally with itch in this group of patients. Most studies lack
the information whether the point prevalence, life-time
prevalence or incidence of itch was noted. It seems that
18.4% to 27.5% of patients with DM2 may suffer from
itching. Studies on itch in IDDM, employing currently ac-
cepted methodology, are practically missing. Studies on
itch prevalence, based on all clinical cutaneous manifes-
tations analysed in DM patients, have given conflicting
results and are difficult to be compared with each other
due to non-homogenous methodology.

Pathogenesis

Pathogenesis of pruritus in DM is not fully under-
stood and various factors are described as contributing
to the development of this symptom. Currently, the re-
searchers believe that there are two main factors associ-
ated with the itch in diabetes, namely skin xerosis and
diabetic polyneuropathy.

Skin xerosis

Itis well known that generalized itching may occur in
clinically inconspicuous dry skin [16, 22]. Seité et al. [39]
assessed 40 diabetic patients with regard to stratum cor-
neum (SC) hydration (measured by a corneometer), the
skin barrier function (transepidermal water loss — TEWL)
(using a tewameter), skin elasticity (using a cutometer)
and itching intensity. Emollient application induced
a significant increase in skin hydration associated with
a remarkable reduction in TEWL, and — consequently —
alleviated itching.
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Diabetes impairs wound healing [40-42]. Diabetes in-
duces an increase in advanced glycosylation products in
the collagen of the dermis. This glycosylation also favours
oxidation, and it may be responsible for some of the skin
changes associated with aging and this process is accel-
erated in persons with higher blood sugar levels [43, 44].
The significance of insulin as an essential growth factor
for cultured keratinocytes and the substantial influence
of insulin on keratinocyte proliferation [45], migration
[46, 47] and differentiation [48] implies that the distort-
ed keratinocyte phenotypes in patients with diabetes
are an important factor in their impaired wound healing.
Moreover, it is reasonable to presume that the abnormal
proliferation and differentiation of keratinocytes in the
epidermis of DM patients change the functions of the
SC. Stratum corneum prevents excessive water loss and
penetration of pathogens and allergens. All of the above
mentioned factors may contribute to the pathogenesis of
itching in DM. It was shown that diabetes influences the
epidermal barrier quality. Sakai et al. [49, 50] put forward
a hypothesis that patients with DM tend to develop a re-
duced hydration state of the SC together with decreased
sebaceous gland activity. However, Seirafi et al. [51], in
a case-control study, demonstrated no significant differ-
ence in SC hydration and TEWL in DM patients compared
with age- and gender-matched healthy people. They ad-
ditionally pointed to a lower acoustic wave propagation
speed (related to skin elasticity) in DM subjects.

Neuropathy

Newer theories have suggested that itch in DM may
be associated with polyneuropathy. Diabetes mellitus is
the most common cause of small-fibre polyneuropathy in
developed countries [52]. One of the theories suggested
that diabetic polyneuropathy with correlated dysfunction
of sweating due to impairment of the sympathetic ner-
vous system may play a role in the pathogenesis of itch
in DM [53].

Fluctuations in glucose levels seem to be the reason
for dry skin in diabetes, however autonomic neuropathy
may also play a significant role in skin dehydration in
diabetic patients.

As a result of small-fibre polyneuropathy, diabetic pa-
tients can develop a neuropathic itch. A recent study in Ja-
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pan [16] has mentioned truncal itch as a frequent clinical
manifestation of neuropathy in diabetic patients. Multiple
logistic regression analysis revealed that numbness of soles
and palms and lack the Achilles tendon reflex (ATR) were
independent risk factors for itch in age, sex, duration of dia-
betes, and glycolized haemoglobin (HbA ) levels. Autonomic
nerve function was tested using the head-up tilt test and
heart rate variability test. A fall of systolic blood pressure in
diabetic subjects with itch was significantly impaired com-
pared with that in subjects without it. In the patients with
diabetic polyneuropathy judged by bilateral ATR areflexia,
the prevalence of truncal pruritus of unknown origin was
20.5% compared to asymptomatic patients with polyneu-
ropathy where itch was observed in 15.2%.

Other factors

Only a few studies focused on the itch and a blood
glucose level. The limitations of these studies are the us-
age of different parameters, such as the fasting plasma
glucose, postprandial glucose, and HbA, levels. The
fasting plasma glucose (FPG) shows the hyperglycaemic
state at the time of the measurements, while the HbA
reflects the average blood glucose levels in the past 7-8
weeks preceding the measurements. It seems that there
is a correlation between postprandial glucose and gen-
eralized itch in patients with DM [22]. Ko et al. [22] found
out that patients with a higher postprandial glucose level
had a higher probability of generalized itch (p = 0.02).
Hillson et al. [28] found out a correlation between the
fasting plasma glucose and generalized pruritus in newly
diagnosed and untreated patients with DM2.

When it comes to HbA, levels, different studies
showed different results. In both studies mentioned
above, no relationship between HbA, _levels and gener-
alized itching has been found [21, 22]. However, in a study
designed by Afsar and Elsurer [54] on 75 patients (diabet-
ic/nondiabetic, 29/46), the intensity of itching assessed
with Visual Analog Scale (VAS) was higher in diabetic
patients compared with nondiabetic patients (4.7 +2.8
vs. 3.0 £1.0, p = 0.015). Additionally, in diabetics, VAS itch
score was independently related to HbA, (B = +0.310,
p = 0.027). It is still poorly defined how glycaemic control
is associated with generalized itch.

Unfortunately, most of the studies lack data showing
whether the itch was followed by bacterial or fungal infec-
tions. In the study of Al-Mutairi et al. [35], diabetic patients
hospitalized in the dermatologic ward were assessed for
the presence of itch. Itch was one of the most common cu-
taneous signs of diabetes in 49% of (n = 106) patients, fol-
lowed by fungal (78.8%) and bacterial (51.9%) infections.

Treatment

Only a few studies focused on treatment of itch in
diabetes and most of them assessed topical therapy.
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Seité et al. [39] performed a study on DM patients
(n = 40), who were treated with the emollient (containing
5% urea associated with 0.2% hydroxyethylpiperazine
ethane sulfonic acid) twice daily for 1 month on one arm
and one leg, in normal conditions. The itch was also eval-
uated by 100-mm VAS starting from 2.0 +2.91 at base-
line, whereas on day 30 a marked reduction was noted
(0.10 +0.5, p < 0.0001). A significant improvement was
also observed in skin hydration associated with a signifi-
cant reduction in the desquamation index and TEWL

There is a lack of research about the potential role
of emollients in skin dryness prophylaxis in diabetes, as
well. Also, the problem of dry skin in diabetes is often
neglected by general practitioners. Narbutt et al. [55] pro-
posed the application of an emollient with benfotiamine
and Biolin prebiotic as prophylaxis of skin dryness and
itch in skin care of DM patients, however there were no
data supporting itch alleviation.

If emollients are contraindicated or less well tolerat-
ed, Ibrahim et al. [56] stated that topical treatment with
clove oil may be also effective in chronic itch of systemic
origin. He assessed topical clove oil use in 10 diabetic
patients, comparing to 9 patients with diabetes treated
with topical petrolatum as placebo for 2 weeks. Itch was
assessed using 5-D itch scale. All the diabetic patients
treated with topical clove oil showed a significant im-
provement in itch alleviation (p = 0.02) and comparing
to the placebo group.

Diabetic neuropathy is often associated with oxida-
tive stress. Therefore, an attempt was made to treat this
disease with an antioxidant, lipoic acid, in Korean diabet-
ic patients with distal symmetric polyneuropathy (DSP)
[57]. Lipoic acid was administered orally using 600 mg
once daily for 8 weeks to 61 diabetic patients with symp-
tomatic polyneuropathy. Neuropathic symptoms (pain,
burning sensation, paraesthesia, and numbness) were
scored at baseline as well as at 4 and 8 weeks following
treatment. Efficacy was evaluated in 38 patients who had
completed the study according to the protocol. All the
individual scores for neuropathic symptoms (pain, burn-
ing sensation, paraesthesia, and numbness) were also
significantly reduced at 4 weeks and further decreased
at 8 weeks (p < 0.05). As itch is commonly associated
with the burning sensation and described by patients as
numbness, lipoic acid seems to be a promising medica-
tion to alleviate neuropathic itch in patients with DM.

There is a lack of research on other treatment options
for patients with itch and diabetes. However, basing on
the treatment options for non-dermatological itch and
other skin complications of diabetes, the treatment mo-
dalities for diabetic patients may be proposed.

Itch management begins with applying preventive
measures to avoid factors that foster dryness of the skin,
such as e.g. dry climate, heat (e.g. sauna), ice packs, fre-
quent washing and bathing and contact with irritant sub-
stances [10]. It is recommended to use mild, non-alkaline
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cleansers and to bath in lukewarm water for less than
20 min. Wearing loose-fitting, soft clothing permeable to
the air, like cotton, is also beneficial. Patients may also
appreciate wet, cooling or fat-moist-wrappings, black
tea wrappings or relaxation techniques prescribed by
the doctor.

The lifestyle changes, highly recommended by the
American Diabetic Association, are mostly the use of
emollients in the treatment of itch as a complication
of diabetes [58]. Employment of emollients can restore
physiological lipid levels in the skin, improves its barrier
function, reduces itch and prevents infections related to
scratching [58-60].

Therapy includes normalizing glucose levels accom-
panied by basic skin care with emollients such as urea-
containing moisturizers, amended by topical antipruritics
such as polidocanol, camphor, menthol or tannin prepa-
rations [10, 39, 61]. Emollient addition to standard dia-
betes therapy may reduce skin complications associated
with elevated blood sugar level [39]. Although emollients
represent a regular adjunct to other topical treatments
for patients affected by dermatoses, studies evaluating
their impact on skin improvement in DM are very few.

Despite relative effectiveness and safety of topical
therapy, this method is often very difficult for patients
to apply when they have a generalized itch and it also
requires assistance of family members and/or caregivers.

Non-sedating antihistamines and selective serotonin
reuptake inhibitor antidepressants may also reduce non-
dermatological itch [62, 63]. However, there is a lack of
the data assessing their usage in itch of patients with
DM. The European Guideline on Chronic Pruritus [10] rec-
ommends from among systemic therapies the usage of
corticosteroids with caution in patients with DM as they
may cause hyperglycaemia.
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