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Abstract: BAckGrROUND: Current data regarding the associated factors of prurigo nodularis are still uncertain, except for atopic
predisposition.

OsJectives: The purposes of this study were to (1) determine the frequencies of xerosis and other accompanying diseases of
female patients with prurigo nodularis; (2) compare the demographic, clinical and accompanying disease characteristics by
grouping these patients according to whether they have associated xerosis (who were subsequently subgrouped as atopic or
non-atopic) or not.

METtHODs: In this retrospective descriptive study, 80 females with PN were categorized according to the accompanying diseases
(dermatological, systemic, neurological, psychogenic, mixed, or undetermined origin).

ResuLts: A total of 45 associated co-factors including dermatological in 63 (78.8%), systemic in 57 (71.3%), psychological in 33
(41.3%) and neurological co-factors in 14 (17.5%) of all patients with prurigo nodularis were detected. Xerosis was observed
in 48 (60%) patients (non-atopic co-factors in 66.7% of them). The ratio of patients with mixed co-factors, dermatological+sys-
temic co-factors and dermatological+systemic+psychological co-factors were found to be significantly higher in patients with
xerosis compared to those without xerosis.

StuDY LIMITATIONS: Our study has certain limitations such as the absence of an age-matched control group, absence of follow-up
data and the fact that the diagnosis of xerosis has not been based on objective methods.

ConcLusions: Xerosis has been identified in more than half of the patients with PN and it has been determined that in most
patients xerosis is associated especially with diabetes mellitus and other conditions related to prurigo nodularis.
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INTRODUCTION

It is well known that impulse control disorders affecting the
skin (such as skin picking and neurotic excoriations) primarily affect
middle-aged women.?One of these troublesome diseases is chronic
pruritus (CP, itching lasting for 26 weeks) which has been exten-
sively investigated in recent years and may rarely lead to the devel-
opment of prurigo nodularis (PN) following intense and long-term
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itch-scratch cycles.** It has been demonstrated in a study with large
case series that multiple lesions related to itching and PN are more
frequently observed in women with CP when compared to men.
Moreover, multifactorial, neuropathic and psychosomatic diseases
in relation with CP are at higher rates in women.* Also in another
study, it has been identified that the rates of decrease in quality of
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life with anxiety and itching intensity are higher in women when
compared to men.*

PN is characterized by hyperkeratotic excoriated papulo-
nodular lesions that show symmetrical distribution on the exten-
sor surfaces of the body and/or extremities, the numbers of which
range from several to hundreds. Although it can be observed in all
ages and genders, it frequently affects middle-aged women with an
accompanying comorbidity.”” It is a rare disease and is one of the
most difficult conditions in terms of determining its etiology and
treatment among chronic skin diseases.® Although it is observed that
the underlying causes have formed a broad spectrum from atopic
diathesis to malignant lymphomas, the data in the literature regard-
ing the predisposing factors contributing to the development of PN
are still uncertain, except for an atopic predisposition.>'?

Xerosis cutis (dry skin) is also an important factor that can
contribute to the development of PN with CP and progressive itch-
scratch cycle.>7? Although xerosis, ever-increasing with age, often
appears as being associated with an atopic condition (atopic xero-
sis), it is also a frequent symptom in some skin diseases (the most
frequent in atopic dermatitis) and in chronic systemic diseases (such
as endocrine disorders, renal failure, liver diseases, malignancies
and infections).”*” Upon reviewing the literature, no study exam-
ining the presence of xerosis within the conditions accompanying
PN has been found.

In this study, the objective was first to determine the demo-
graphic and clinical characteristics, and the frequencies of xerosis,
atopic diathesis and other accompanying diseases of female patients
with PN. We also intended to compare demographic, clinical and
accompanying disease characteristics by grouping these patients ac-
cording to whether they have accompanying xerosis or not and the
patients with xerosis according to the presence of the current atopic
or non-atopic factors.

METHODS

This is a retrospective descriptive study, including 80 wom-
en with clinicopathologically diagnosed PN who were consecutive-
ly admitted to the outpatient clinic of the Department of Dermatol-
ogy of Dokuz Eylul University Faculty of Medicine in Izmir, Turkey,
between January 2010 and December 2016. The study protocol was
approved by the Local Ethical Committee (the number of Research
Ethics Committee: 2015/16-18) which follows the guidelines set by
the Declaration of Helsinki. Patients’ files were examined, and their
demographic and clinical characteristics such as ages, the age of PN
onset and age distributions (early adulthood; 19-45 years, middle
adulthood; 46-64 years, and later adulthood; > 65 years), duration of
PN, distribution and site of lesions were recorded. The medical his-
tories, physical examinations and laboratory investigations as well
as the results of consultations and additional examinations required
from the relevant departments when necessary in the clinical evalu-
ation periods of the patients were taken into account in determining
accompanying xerosis, atopic diathesis (allergic rhinitis/rhinocon-
junctivitis, bronchial asthma and/or atopic dermatitis) and other
PN-related diseases. Patients with missing data were not included
in the study. Xerosis was clinically determined by the presence of
features such as roughening on the skin, flaking and/or fissures.
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Only the diseases that were known to have the potential to lead to
itching and were recently correlated with PN development were
considered as PN-related diseases.'>'® However, a clear correlation
between all etiological factors and PN onset could not be shown
due to the coexistence of the majority of associated underlying
conditions in patients with PN. Using the classification of the Inter-
national Forum for the Study of Itch'®, our patients with PN were
categorized according to the accompanying disease (dermatologi-
cal, systemic, neurological, psychogenic, mixed, or undetermined
origin).

Patients with PN without xerosis (group A) and with xero-
sis (group B) were firstly compared for the statistical analysis, then,
among the patients with PN and xerosis, the subgroups atopic xero-
sis (subgroup B1) and xerosis related to other reasons (non-atopic)
(subgroup B2) were compared among themselves. The data were
analyzed using SPSS software (SPSS 15, SPSS Inc., Chicago, Illinois,
USA). The Shapiro-Wilk test was used to examine the normality of
the distribution of the data. Numerical variables were described by
mean and standard deviation if they were normally distributed, and
by median and interquartile range if they were not normally dis-
tributed. Two samples Student’s t-test was used to compare mean
values of normally distributed quantitative variables as the two
samples were obtained independently, and Mann Whitney U-test
was used if the variables were not normally distributed. Qualitative
variables were analyzed with chi-squared test and Fisher’s exact
test. P <.05 was considered significant in all analyses. Furthermore,
the Hosmer-Lemeshow goodness-of-fit test for logistic regression
was used to evaluate the association of each category of accompa-
nying co-factors in the presence of the others. A Type 1 error rate of
less than 5% was considered significant in this analysis.

RESULTS

Xerosis was observed in 48 (60%) of a total of 80 female pa-
tients with PN who were included in the study, while the presence
of at least one atopic diathesis was identified (atopic xerosis) in 16
(33.3%) of them, atopy history was not determined in 32 (66.7%) of
the remaining (non-atopic xerosis).

Demographic and clinical characteristics

Both the age and the PN onset age averages of the patient
group with xerosis were found to be higher compared to those with-
out xerosis (p<0.001). While the ratio of the patients whose PN le-
sions had started in the early adulthood period was higher in the
PN group without xerosis, the patients whose PN lesions had start-
ed in the later adulthood period were found to be at a higher rate in
the group with xerosis (Table 1).

In patients with xerosis, the age and the PN onset age aver-
ages of the atopic xerosis group were found to be lower compared
to the patients with non-atopic xerosis (p<0.001). While the ratio of
patients whose PN lesions had started in the early adulthood period
was more in the atopic xerosis group, patients whose PN lesions had
started in the middle adulthood and later adulthood period were
found to be at a higher rate in the non-atopic xerosis group. The
mean PN disease duration was also found to be longer in the atopic
xerosis group (Table 1).
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Table 1: Demographic and clinical characteristics of the women with prurigo nodularis

Variables All Xerosis (-) Xerosis (+) Xerosis (+) (Group B) P values
PR (Eimp &) (S ) Atopic xerosis Non-atopic AvsB Bl vs
(Subgroup B1) Xerosis B2
(Subgroup B2)
Number of patients, n (%) 80 (100) 32 (40) 48 (60) 16 (20) 32 (40) - -
Age of patients
Mean#SD (min-max), years 53.1+17.2 45.0+12.7 58.6+17.7 41.3+13.5 67.2+12.6 <0.001  <0.001
(19-90) (22-67) (19-90) (19-69) (33-90)
PN onset age
Mean+SD (min-max), years 47.9+18.1 38.5+12.1 54.1+18.9 34.6+13.5 63.8+12.7 <0.001  <0.001
(14-88) (16-59) (14-88) (14-67) (33-88)
Distribution, n (%)
Early adulthood 41 (51.3) 23 (71.9) 18 (37.5) 14 (87.5) 4 (12.5)
Middle adulthood 22 (27.5) 9(28.1) 13 (27.1) 1(6.3) 12 (37.5)
Later adulthood 17 (21.3) 0 17 (35.4) 1(6.3) 16 (50)
Duration of PN *
Median (interquartile range), 48.0 60 42 (24 - 69) 60 (36 - 93) 30 (12 -60) 0.103 0.014
months (24 - 84) (24 -132)
Distribution of PN, n (%)
Localized 12 (15) 7 (21.9) 5 (10.4) 3 (18.8) 2 (6.3) 0.206 0.316
Generalized 68 (85) 25 (78.1) 43 (89.6) 13 (81.3) 30 (93.8)
Location of PN, n (%)
Lower limbs 69 (86.3) 28 (87.5) 41 (85.4) 15 (93.8) 26 (81.3) 1.00 0.398
Trunk 47 (58.8) 20 (62.5) 27 (56.3) 6 (37.5) 21 (65.6) 0.578 0.064
Upper limbs 18 (22.5) 7 (21.9) 11 (22.9) 3 (18.8) 8 (25) 0.913 0.729
Head and neck 8 (10) 5 (15.6) 3 (6.3) 1(6.3) 2(6.3) 0.256 1.00
Number of affected areas *
Median (interquartile range) 2(1-2) 2(1-2) 2(1-2) 1(1-2) 2(1.25-2) 0.436 0.135

PN, prurigo nodularis; Boldfaced P values indicate statistical significance (P < 0.05).

*; Numerical variables without normal distribution were analyzed with Mann-Whitney U test

Number and category of associated factors:

No associated factor was found in 2 (2.5%) of the patients
with PN (the category of undetermined factor). Atopic diathesis
was determined in 7 (8.8%) of 12 (15%) patients with a single factor
associated with PN, different diseases including nummular derma-
titis, urticaria, iron deficiency anemia, hepatitis B virus infection
and depression were identified in the remaining 5 (6.7%) patients.
More than one associated co-factor was determined in the majority
of patients with PN (82.5%). The mean number of the co-factors as-
sociated with PN (p<0.001) and thus the ratio of patients in which
mixed co-factors (p=0.008) was determined were found to be signifi-
cantly higher in the patient group with xerosis compared to patients
without xerosis. The combinations of dermatological+systemic and
dermatological+systemic+psychological co-factors that were most
frequently determined among mixed co-factors were found to be

significantly more common in the patient group with xerosis com-
pared to those without xerosis. In patients with xerosis, the number
of associated co-factors (p=0.001) and the frequency of the associat-
ed mixed co-factor combinations (although there was not statisti-
cally significant) were found to be more frequent in the non-atopic
xerosis group compared to patients with atopic xerosis (Table 2).

Analysis of associated co-factors in patients with PN

A total of 45 associated co-factors including dermatological
in 63 (78.8%), systemic in 57 (71.3%), physiological in 33 (41.3%) and
neurological co-factors in 14 (17.5%) of all patients with PN were
detected. At least one atopic diathesis was determined in a total
of 27 (33.8%) patients including allergic rhinoconjunctivitis in 12
(15%), allergic asthma in 8 (10%) and atopic dermatitis in 9 (11.3%)
of the patients. The frequency of systemic cofactors was found to
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TaBLE 2: Number and category of associated factors

Associated diseases, n (%) All Xerosis (-)  Xerosis (+) Xerosis (+) (Group B) P values
patients  (Group A)  (Group B)  Atopic xerosis  Non-atopic AvsB  BlvsB2
(n=80) (n=32) (n=48) (Subgroup xerosis
B1) (n=16) (Subgroup B2)
(n=32)
Number of associated co-factors ¥
Median (interquartile range) 3(2-4) 2(1-3) 4(2-5) 3(2-3.8) 4 (3-5) <0.001 0.001
Category of associated factors
Undetermined factor 2 (2.5) 2 (6.3) 0 (0) 0 (0) 0 (0) 0.157 -
Single factor 12 (15) 8 (25) 4 (8.3) 4 (25) 0 (0) 0.056 0.101
Mixed co-factors 66 (82.5) 22 (68.8) 4 (91.7) 13 (81.3) 31 (96.9) 0.008 0.101
Dermatological + systemic* 20 (25) 3(94) 7 (35.4) 5(31.3) 12 (37.5)
Dermatological + systemic + 16 (20) 3(94) 3(27.1) 3 (18.8) 10 (31.3)
psychological*
Dermatological + psychological® 6 (7.5) 4 (12.5) 2 (4.2) 2 (12.5) 0 (0)
Dermatological + systemic + 6 (7.5) 13.1) 5(1) 1(6.3) 4 (12.5)
psychological + neurological*
Dermatological + systemic + 5(6.3) 0(0) 5(@) 0(0) 5 (15.6)
neurological
Systemic + psychological 4 (5) 4 (12.5) 0(0) 0(0) 0(0)
Multiple systemic (2.5) 2 (6.3) 0 (0) 0 (0) 0 (0)
Multiple dermatological 2.5) 0(0) 2(4.2) 2 (12.5) 0(0)
Systemic + neurological 1(1.3) 13.1) 0 (0) 0(0) 0(0)
Atopic diathesis + other co-factors** 4 (5) 4 (12.5) 0 (0) 0 (0) 0(0)

Boldfaced P values indicate statistical significance (P < 0.05).
*In these groups with mixed co-factors, atopic diathesis was also present in one patient.

**Dermatological/systemic/ psychological /neurological factors were present in each one patient in addition to atopic diathesis.

}; Numerical variables without normal distribution were analyzed with Mann-Whitney U test

be significantly higher in the patient group with xerosis compared
to those without xerosis (p=0.003), and in the patient group with
non-atopic xerosis within the group with xerosis compared to those
with atopic xerosis (p=0.001). While the systemic factors most fre-
quently associated with PN were iron deficiency anemia (27.5%)
and diabetes mellitus (26.3%), association with diabetes mellitus
was most frequently observed in the xerosis group (35.4%) and in
the non-atopic ones (46.9%) (Table 3). When all co-factor groups
(dermatological, systemic, psychological, neurological) were eval-
uated together in the presence of others by using logistic regression
analysis, only the presence of systemic co-factors category appears
to statistically significantly increase PN development in the patient
groups with xerosis (4.04 times) and non-atopic xerosis (25.08 times
higher risk as compared to non-xerosis group, 24.95 times higher

risk as compared to atopic-xerosis group) (Table 4).

DISCUSSION

In the Global Burden of Disease study, pruritus has been
categorized among the top 50 most prevalent diseases (not only skin
but all diseases) worldwide and thus it carries a high burden, es-
pecially among the elderly population.'” Xerosis, which is detected
in 30-85% of the elderly people, is the most common cause of itch

in this age group.'!® Xerosis also increases in direct proportion to
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age due to changes in the barrier function of the stratum corneum
that occur during the normal aging process (such as cellular and
intercellular lipid matrix changes, pH variations, alterations in stra-
tum corneum proteases, decreased activity of sebaceous and sweat
glands, decreased oestrogen levels). In a study conducted by Paul et
al., the most significant risk factors associated with the development
of xerosis in elderly people were advanced age, female gender, the
presence of current atopic dermatitis or the history of previous atop-
ic dermatitis.”®* In another study examining the underlying diseases
in patients with severe CP, it has been determined that the patient
group with multifactorial etiology was over the age of 65 years and
female, the most frequently observed skin changes were PN (76.9%)
and xerosis (42.2%), and metabolic-endocrine and hematological
disorders also accompanied more frequently.” As can be expected,
the treatment of such patients with systemic antipruritic drugs is
difficult because of the possibility of contraindications relating to
concurrent systemic diseases and the increased frequency of side
effects or drug interactions in old age. Therefore, the most important
and first step in CP and PN treatment is to determine the underlying
cause.””

The data associated with the total incidence of underlying
causal factors in patients with PN are quite insufficient. Most of
them have been obtained from case reports and only a few number
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TABLE 3: Analysis of co-factors in women with prurigo nodularis (total number of co-factors =45)

Co-factors, n (%) All Xerosis (-)  Xerosis (+) Xerosis (+) (Group B) P values
patients (Group (Group B)  Atopic xerosis Non-atopic AvsB BlvsB2
(n=80) A) (n=32) (n=48) (Subgroup B1) Xerosis
(n=16) (Subgroup B2)
(n=32)
Dermatological co-factors 63 (78.8) 15 (46.9) 48 (100) 16 (100) 32 (100) <0.001 -
Xerosis cutis 48 (60) 0 (0) 48 (100) 16 (100) 32 (100)
Atopic diathesis 27 (33.8) 11 (34.4) 16 (33.3) 16 (100) 0 (0)
(including atopic dermatitis)
Tinea pedis 10 (12.5) 4 (12.5) 6 (12.5) 1(6.3) 5 (15.6)
Xerotic eczema 4 (5) 0 (0) 4 (8.3) 0 (0) 4 (12.5)
Urticaria 4 (5) 2(6.3) 2(4.2) 1(6.3) 1(3.1)
Post-scabies dermatitis 3(3.8) 0(0) 3 (6.3) 0(0) 3(94)
Psoriasis 2 (25) 1(3.1) 1(21) 1(6.3) 0(0)
Macular amyloidosis 2 (25) 13.1) 1(21) 1(6.3) 0(0)
Stasis dermatitis 2 (2.5) 1(3.1) 1(2.1) 0 (0) 13.1)
Nummular dermatitis 2 (2.5) 13.1) 1(21) 1(6.3) 0(0)
Seborrheic dermatitis 2 (2.5) 1(3.1) 1(21) 1(6.3) 0 (0)
Pemphigoid 2 (2.5) 1(3.1) 1(21) 0 (0) 1(3.1)
Allergic contact dermatitis 1(1.3) 0 (0) 1(21) 1(6.3) 0 (0)
Lichen planus 1(1.3) 13.1) 0 (0) 0(0) 0 (0)
Systemic co-factors 57 (71.3) 17 (53.1) 40 (83.3) 9 (56.3) 31 (96.9) 0.003 0.001
iron deficiency anemia 22 (27.5) 9(28.1) 13 (27.1) 2 (12.5) 11 (34.4)
Diabetes mellitus 21 (26.3) 4 (12.5) 17 (35.4) 2 (12.5) 15 (46.9)
Hypothyroidism 15 (18.8) 1(3.1) 14 (29.2) 2 (12.5) 12 (37.5)
Chronic infections® 20 (25) 6 (18.8) 14 (29.2) 2 (12.5) 12 (37.5)
Malignancy® 5 (6.3) 1(3.1) 4 (8.3) 3 (18.8) 1(3.1)
Hyperthyroidism 2 (2.5) 0 (0) 2(42) 0 (0) 2(6.3)
Chronic kidney disease 3(3.8) 0 (0) 3 (6.3) 0 (0) 3(94)
Cholestatic liver disease® 3(3.8) 13.1) 2(4.2) 1(6.3) 13.1)
Sarcoidosis 2 (2.5) 1(3.1) 1(21) 0 (0) 1(3.1)
Sjogren syndrome 2(25) 13.1) 1(21) 0(0) 13.1)
Psychological co-factors 33 (41.3) 13 (40.6) 20 (41.7) 6 (37.5) 14 (43.8) 0.926 0.679
Depression 30 (37.5) 12 (37.5) 18 (37.5) 6 (37.5) 12 (37.5)
Anxiety 14 (17.5) 4 (12.5) 10 (20.8) 1(6.3) 9(28.1)
Stress 10 (12.5) 4 (12.5) 6 (12.5) 2 (12.5) 4 (12.5)
Obsessive compulsive disorder 3 (3.8) 0(0) 3 (6.3) 0(0) 3(94)
Neurological co-factors 14 (17.5) 3(94) 11 (22.9) 1(6.3) 10 (31.3) 0.118 0.073
Peripheral neuropathy 4 (5) 1(3.1) 3 (6.3) 0(0) 3(94)
Migraine 4 (5) 2(6.3) 2(4.2) 1(6.3) 1(3.1)
Lumbear hernia 3(3.8) 0(0) 3 (6.3) 0 (0) 3(94)
Cervical hernia 1(1.3) 0 (0) 1(2.1) 0 (0) 1(3.1)
Cerebrovascular accident 1(1.3) 0 (0) 1(2.1) 0 (0) 13.1)
Parkinson disease 1(1.3) 0 (0) 1(21) 0(0) 13.1)
Alzheimer disease 1(1.3) 0(0) 1(21) 0 (0) 13.1)

- Chronic infections® Helicobacter pylori-positive gastritis, in 12 (15%) patients; hepatitis B virus infection, odontogenic infection or chronic tonsillitis in each 3 (3.8%) patients; hepatic
hydatid cyst, in 2 (2.5%) patients; toxocariasis, in 1 (1.3%) patient

- Malignancy®: Lymphoma, in 3 (3.8%) patients; lung carcinoma or endometrial carcinoma in 1 (1.3%) patient each

- Cholestatic liver disease: Liver cysts, primary biliary cirrhosis or sclerosing cholangitis in 1 (1.3%) patient each
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TaBLE 4: Logistic regression model to evaluate the association of co-factors

PN-associated Xerosis Reference: non-

Atopic Xerosis Reference:

Non-atopic Xerosis Refer- Non-atopic Xerosis

co-factors Xerosis group non-xerosis group ence: NON-Xerosis group Reference: atopic xerosis
group

RR (95% CI) Pvalues  RR (95% CI) P values RR (95% CI) Pvalues RR (95% CI) P values
Systemic co- 4.04 (1.39 - 11.73) 0.01 1.19 0.79 25.08 0.01 24.95 0.01
factors (0.35 - 4.06) (2.95 - 212.97) (227 - 274.4)
Dermatological 1.08 (0.41 - 2.83) 0.87 1.10 0.88 1.25 0.71 0.53 0.41
co-factors (0.33 - 3.73) (0.39 - 4.03) (0.11 - 2.45)
Psychological 0.82 (0.69 - 0.82) 0.69 0.86 0.82 0.80 0.72 0.80 0.77
co-factors (0.25 - 3.02) (.025 - 2.61) (0.19 - 3.47)
Neurological 2.09 (0.50 - 8.69) 0.31 0.65 0.72 3.25 0.14 3.61 0.26
co-factors (0.06 - 7.06) (0.68 - 15.55) (0.39 - 33.47)
Logistic P=0.82 P=0.57 P=0.92 P=0.72
regression

model, Hosmer-
Lemeshow test

PN, prurigo nodularis; RR, relative risk; %95 CI, 95% confidence interval

of clinical studies (as a small retrospective case series ranging from
37 to 108 patients) are available.*"? Iking et al.'”* have carried out the
cohort study with the largest case series (n=108) to date, and our
study is the second in the rank in terms of the larger numbers of
patients and includes only female cases in whom PN is significantly
more frequently observed in the literature.

In clinical studies investigating the etiology of PN, an un-
derlying disease has been found in a total of 87-100% of the patients
and associated with multi-factorial origin in more than half of them
(561-59.3%). An atopic diathesis has been determined in a significant
proportion of the patients (22-46.9%), and it has been found that
these patients are more susceptible to triggers that cause itch."1
Various dermatological (53.7-82%), systemic (38-70.9%), psycholog-
ical (10.2-30%) and neurological (9.3%) diseases that are thought to
be associated with PN have been observed at different ratios.*'*In
our study, the majority of the underlying conditions have consist-
ed of dermatological and systemic co-factors, and they have been
followed by psychological and neurological co-factors, in line with
literature. The coexistence of dermatological and systemic co-fac-
tors has been the most common combination detected in patients
with multifactorial etiology in previous studies, as well as in our
patients. As the second combination, the coexistence of dermato-
logical and psychological co-factors and the coexistence of multi-
ple systemic co-factors have been reported by Tan et al. and Iking et
al., respectively. The authors have suggested that the coexistence of
these factors can be coincidental and can play a role as the co-fac-
tors contributing to the worsening or chronicity of the symptoms.1?
Diabetes mellitus-associated xerosis was also the most common
systemic co-factor detected in patients with multifactorial etiology
by Tan et al.", similar to our results. The rates of the incidence of
iron deficiency anemia in PN have been reported to be between 5.2-
14.8% in the literature.’*> However, in another study reported by
Polat et al. from our country, the most commonly associated cause
in patients with generalized pruritus was iron deficiency anemia,
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as in our patients.” It has been mentioned that atopic diathesis has
been most frequently observed among the dermatological co-factors
determined in previous studies, and it has been followed by endog-
enous eczema."?In our patients, xerosis (60%) and atopic diathesis
(33.8%) have been most frequently observed, and 33.3% of the pa-
tients with xerosis have been associated with atopy. As far as we
know, there is not any study examining the frequency of xerosis in
patients with PN and the associated co-factors in the literature. In
this study, only the presence of systemic co-factors among accom-
panying co-factors has been found to significantly increase the risk
of xerosis-related PN (mainly the risk of non-atopic xerosis related
PN). Due to the fact that accompanying co-factors in PN patients
with atopic xerosis did not reveal a significant risk for the presence
of xerosis, we could consider that the main cause of xerosis and PN
in these patients is atopy. Nevertheless, it should not be ignored that
the small number of PN patients with atopic xerosis may also have
contributed to these results.

In previous clinical studies, it has been observed that the
lesions show a generalized distribution, which is similar to ours,
in the majority of patients with PN whose average ages range be-
tween 45-62 years and whose disease durations range between
77.5-85.2 months. As in our patients, it has been observed that the
lower extremities and the body are most frequently affected, and
no significant relationship has been found between the number of
the affected body areas and any PN-associated disease (Figure 1).1%12
Iking et al. have not found any correlation between age distribution
or PN duration and the underlying disease, but they have reported
that most of the associated systemic diseases have been observed
in elderly patients and all of the patients in this group consisted
of patients who are >50 years old."> Besides, it has been stated by
some authors that PN observed in atopic individuals has an earlier
onset.”™'2 In our patients, it has also been determined that PN has
started at an advanced age (evident in the later adulthood) in the
patient group with xerosis, that has been found to show more fre-
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quent association with mixed cofactors. Furthermore, in accordance
with the literature, it has been observed that PN patients with atop-
ic xerosis have an earlier onset compared to the non-atopic xerosis
group and that the average PN duration has been probably longer in
relation to this. The PN duration of the group with xerosis has been
found to be shorter compared to those without xerosis although it
has not been significant. The facts that the number of PN-associated
co-factors in patients with xerosis is greater and that they have prob-
ably increased the triggering effects of each other may have contrib-
uted to the formation of lesions in a relatively shorter period of time.

In our study, the ratio of atopic diathesis in PN patients
with xerosis was similar to the non-xerosis group; however, the
presence of diabetes mellitus in the systemic cofactors was found
to be significantly more compared to PN patients without xerosis.
Sweat glands atrophy associated with autonomic neuropathy, mi-
croangiopathy, abnormal persistent cohesion between corneocytes,
the increased transit time of corneocytes in stratum corneum and
the altered skin barrier functions in diabetes mellitus play a role in
the formation of xerosis. It has been suggested that hyperglycaemia
and/or the decreased insulin signal may lead to a decrease in stra-
tum corneum hydration in these cases.”’ Furthermore, the fact that
those with systemic cofactors accompanying PN, which is more sig-
nificant in diabetes mellitus patients with xerosis in our study, are
mostly found in the non-atopic xerosis group supports the idea that
PN disease has a multifactorial origin rather than being a symptom
of a single disease.

PN may lead to an impairment in the quality of life by caus-
ing sleep disorder, emotional load and even psychiatric disorders.
On the other hand, it has also been mentioned in a limited number

of case reports and small case series that psychosomatic factors can
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Ficure 1: Excoriated papulo-
nodular lesions on the exten-
sor surfaces of the lower ex-
tremities

play a triggering role for PN."?""% Tan et al. have reported the pres-
ence of psychological cofactors such as habitual picking, anxiety,
stress, impulse control disorder, depression and delusions of par-
asitosis in 30% of patients with PN." In the previous studies, it has
been mostly focused on the fact that anxiety and depression ratios
are higher in patients with PN.52% Furthermore, it has also been
stated that psychosocial disorders can be observed synchronously
in some patients with PN as in our study and that it may be dif-
ficult to determine whether these conditions in such cases are the
cause or the result of PN."?In this study, the presence of a psycho-
logical co-factor (most commonly depression) was seen in nearly
half of PN patients with and without xerosis (atopic or non-atop-
ic). In the literature, it has been shown that stress and depression
may be associated with inflammation and may also play a role in
CP formation by negatively affecting the skin barrier function or the
psychoneuroendocrinological system.** It has been reported that
psychological stress leads to a decrease in the epidermal lipid syn-
thesis and an increase in the transepidermal water loss associated
with the increased production of endogenous glucocorticoids and
thus causes the abnormalities in epidermal permeability barrier ho-
meostasis and stratum corneum integrity.* In our study, although
the psychological co-factors in PN patients with xerosis have not
differed compared to those without xerosis, the fact that the pres-
ence of anxiety is observed at higher rates in the non-atopic xerosis
group compared to patients with atopic xerosis may suggest that
psychological stress can lead to xerosis.

Recently, it has been emphasized that central or peripheral
nervous system disorders (e.g. multiple sclerosis, brain tumors or
abscesses, cerebral or spinal infarcts, brachioradial pruritus, notal-
gia paresthetica, post-herpetic neuralgia, small fibre neuropathy)
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can lead to neuropathic itching.” It has been shown that neuropathic
itching is accompanied by other sensory symptoms such as pares-
thesia, hyperesthesia and hypoesthesia in these diseases, and these
symptoms have often been reported by patients with PN.'>% The
data demonstrating the relationship between PN and neurological
disorders in the literature are quite insufficient. Neurological factors
such as chronic pain syndrome, neuropathy, PUVA-pain, brachiora-
dial pruritus and restless legs syndrome have been determined in
9.3% of the patients with PN by Iking et al."* In our study, a neuro-
logical disease has been determined by 17.5% in patients with multi-
factorial-originated PN. It has been suggested that epidermal kerati-
nocytes and T lymphocytes infiltrating the skin as a result of itching
in PN are the nerve growth factor source, and this may also lead
to neurohyperplasia, sprouting in nerve fibers, and especially the
up-regulation of neuropeptides such as substance-P. In PN skin bi-
opsies, hyperplasia in the dermal substance-P-positive nerve fibers
and a decrease in the density of intraepidermal nerve fibers have
been observed. It has been thought that there is subclinical small-fi-
bers sensorial neuropathy before the PN formation, and this can
also be the main triggering factor because the decreased density in
epidermal nerve fibers has been also determined in the normal-ap-
pearing skin of patients with PN.?% In the literature, the main cause
of small fibre neuropathy has been defined as diabetes mellitus and
it has been also found to be associated with diseases such as hy-
pothyroidism, Sjogren disease, sarcoidosis, lupus erythematosus
and gammopathy. The intraepidermal nerve fiber density analysis
should be performed in the biopsy specimen taken from the lesional
area or lateral lower leg for the diagnosis of neuropathic pruritus
and small fibre neuropathy.”® However, since routine biopsies have
not been taken and evaluated in this respect in our patients, it is
not possible to talk about the presence of the small fibre neuropa-
thy that may accompany PN lesions or associated diseases. On the
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other hand, it has been shown that nerve fibers and nerve growth
factor levels increase in the epidermis of patients with xerosis. It has
been thought that skin-scratching induces neuropeptide production
in cutaneous nerve fibers and that the sensitivity of nerve fibers to
mechanical stimuli can increase with the deterioration in the cuta-
neous barrier. Thus, it has been suggested that both xerosis and skin
itching are the main factors leading to neurogenic inflammation.” In
our study, although the ratio of neurological diseases in PN patients
with xerosis has been higher compared to non-xerosis ones, this dif-
ference has not been statistically significant.

This is the first study that has determined the frequency of
xerosis in PN and evaluated its relationship both with demographic
and clinical characteristics and accompanying PN-associated fac-
tors. Furthermore, this is the first investigation on the large repre-
sentative sample of the Turkish female PN patients. However, some
limitations of this study such as the absence of the age-matched
control group, the inclusion of only female patients, the absence of
follow-up data, the fact that the diagnosis of xerosis has not been
based on objective methods have to be also considered.

CONCLUSION

In conclusion, as a result of the present study, xerosis has
been identified in more than half of the patients with PN and it has
been determined that in most of the patients, xerosis is associated
especially with diabetes mellitus and other conditions related to PN.
Therefore, it has been considered that the presence of xerosis in pa-
tients with PN may contribute to both the triggering characteristic
of the comorbid disease related to PN and itch-scratch vicious cycle.
Further large prospective case-control studies with follow-up peri-
ods will be required to clearly assess the impact of xerosis and other
associated co-factors on the clinical outcomes of PN. O
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