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Abstract

AIM: To describe the frequency and biophysical re-
sponse of sensitive skin in Mexican subjects, using the
lactic acid test.

METHODS: The lactic acid stinging test was applied to
250 healthy volunteers, both sexes, 18 years of age or
older, without any active dermatoses on the test site.
Volunteers were university students, workers of pub-
lic institutions, and general population from San Luis
Potosi, Mexico. Participants were not excluded based
on socioeconomic status. Demographic data were ob-
tained through a questionnaire. Skin phototype was
obtained through colorimetry. Subjects were random-
ized to receive 10% lactic acid on one nasolabial fold
and placebo on the other side. The presence and in-
tensity of adverse sensations, such as itching, burning,
or stinging, was evaluated through a 10-point Visual
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Analogue Scale (VAS) prior to treatment and at 3, 5, 8
and 10 min after the intervention. Subjects with a VAS
of 2 or higher were considered positive for the test. A
VAS lower than 2 was considered a normal response to
skin manipulation. Simultaneously, biophysical changes
and barrier function were assessed by colorimetry,
transepidermal water loss (TEWL), and capacitance. To
decrease measurement variations by skin manipulation,
the nasolabial fold was segmented in four areas of 1
cm’ for each time measurement. Descriptive analyses
were made using central tendency measures. Analyses
of data were performed using two-tailed »* test, Fisher’
s test, f-test, logistic regression, or Mann-Whitney U
test for non-parametric values between groups.

RESULTS: Of the included 246 subjects, 68% were
women and the mean age was 32 years. The most fre-
quent skin phototype was V (ranges II-V). Thirty-six
percent of the subjects identified themselves as having
sensitive skin. Fifty-two percent of the subjects were
positive to the lactic acid stinging test, with a mean VAS
of 4.5 at 3 min. Subjects with the self-diagnosis of sensi-
tive skin were more likely to be positive for the test (80%
vs 36%, P < 0.001). Lighter skin phototypes (types I
and II) showed a higher response to the test compared
to darker skin tones (type V; OR = 0.88, £ < 0.001).
There were no statistical differences in baseline biophysi-
cal measurements. At 3 min, TEWL was significantly
higher in subjects positive to the test (27.5 vs 23.7, P <
0.05). At 5 min, TEWL and capacitance showed statistical
differences (26.0 vs 22.4, P < 0.05, and 239 vs 179, P <
0.05, respectively). After 5 min, values tended to return
to baseline levels in both groups.

CONCLUSION: Sensitive skin is frequent in our popu-
lation. Darker skin phototypes have a lower prevalence
of this syndrome, probably due to inherent differences
in skin barrier function.

© 2013 Baishideng. All rights reserved.
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Key words: Sensitive skin; Lactic acid test; Transepider-
mal water loss; Colorimetry; Capacitance

Core tip: Self-diagnosed sensitive skin can be found
in one-third of Mexican subjects, but using the lactic
acid stinging test, we identified a prevalence of 50%.
Baseline biophysical measures did not predict the test
response, but alterations in subsequent measurements
support the hypothesis of a dysfunctional skin barrier.
One subgroup presented a slow response to the test,
suggesting that other pathways, such as an altered
neurosensitive response, are involved. This study indi-
cates a higher prevalence of sensitive skin in subjects
with lighter skin phototypes compared to darker ones.
These findings suggest that pigmentation may confer a
protective mechanism against sensitive skin.

Hernandez-Blanco D, Castanedo-Cazares JP, Ehnis-Pérez A,
Jasso-Avila 1, Conde-Salazar L, Torres-Alvarez B. Prevalence of
sensitive skin and its biophysical response in a Mexican popula-
tion. World J Dermatol 2013; 2(1): 1-7 Available from: URL:
http://www.wjgnet.com/2218-6190/full/v2/il/1.htm DOI: http://
dx.doi.org/10.5314/wjd.v2.i1.1

INTRODUCTION

Sensitive skin is defined as the presence of stinging, burn-
ing, itching or other unpleasant sensations after physical
(light, ultraviolet radiation, heat, cold, air), chemical (cos-
metics, soap, water), hormonal, or possibly psychological
stimuli’ *. Therefore, an exaggerated reactivity to external
factors without any evidence of skin lesions or erythema
is the main hallmark of this disease™. Tt is frequently a
self-diagnosed condition, and there are no accurate tests to
recognize or quantify it because of the individual vatiations
in perception and intensity of the related symptomsm].
Although the pathogenesis of sensitive skin syndrome
is not completely understood, the most accepted theory
is the presence of an altered barrier function”"?. Trrita-

tion results from the abnormal penetration of substances
to deeper layers of the skin, where they can induce vaso-
dilatation and stimulate c-type neuronal fibers™*". Also,
changes in the pH of the stratum corneum have been
found to induce skin sensitivity through the activation of
the transient potential receptor vanilloid (TRPV) neuro-
nal receptors’ .,

Multiple methods eliciting subclinical irritation of
the skin have been explored to objectively diagnose this
condition. Some methods include application of lactic
acid""™"", capsaicinm, sodium—lauryl—sulphate[w], Cross-
polarized light™, and quantification of interleukins in
sebum™. However, the 10% lactic acid test, also known
as the lactic acid stinging test (LAST), is considered the
most reliable and reproducible of all"™'™, This lactic acid
irritation test creates a more acidic skin environment (pH
4-0), eliciting irritative symptoms in subjects with sensi-
tive skin usually within the first five minutes'*”,

Epidemiological studies based on self-assessment of
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sensitive skin to cosmetic or environmental factors from
Europe, North America, and Japan have indicated a varied
prevalence of this condition ranging between 50%-85% in
women and 30%-40% in men">**** The importance of
sensitive skin syndrome is well-recognized in the clinical
setting, especially in regards to patient intolerance to topi-
cal prescriptions that would usually be well-tolerated (ze.,
glycolic acid, azelaic acid, sunscreens). Some patients also
reject the use of soap, moisturizers, and makeup without
objective signs of cutaneous disease. Poor compliance to
skin treatments due to these factors supports the pres-
ence of the syndrome. Although sensitive skin is frequent
among Caucasians, its prevalence in Latin-American popu-
lations is unknown, and none of the suggested diagnostic
tests have been explored so far in that population. There-
fore, the aim of this study was to use the lactic acid sting-
ing test to objectively describe the biophysical response
and frequency of sensitive skin in Mexican subjects.

MATERIALS AND METHODS
Study design and test subjects

The study was a randomized, placebo-controlled, double-
blind test conducted in San Luis Potosi, Mexico, from Au-
gust 2011 to September 2012. We included healthy volun-
teers, between 18 and 70 years of age, regardless of their
self-assessment of sensitive skin. Exclusion criteria wetre
pregnancy or nursing, known allergy to lactic acid, use of
any topical medication for the past 4 wk, and the pres-
ence of active dermatoses on the test site. Subjects were
university students, workers of public institutions, and the
general population who were asked in a random modality
to participate. Demographic data included age, sex, skin
phototype, previous dermatoses, and the self-diagnosis
of sensitive skin. Skin phototype was assessed through
the melanin angle in accordance to Chardon ez al™ using
the following classification: phototype 1, > 55°; photo-
type II, 41°-55°; phototype I, 28°-41°; phototype IV,
10°-28°; phototype V, 0°-10°. All subjects signed an
informed consent. The study was approved by our Insti-
tution’s Ethics Committee and is registered at the United
States National Institutes of Health Clinical Trial Register
(NCT01591993).

Sensitive skin test with lactic acid

The lactic acid stinging test was performed according to
the protocol established by Frosch and Kligman'”, where
10% lactic acid is applied to the nasolabial fold with
no thermal induction of sweating. The peak response
in subjects with sensitive skin syndrome is consistently
reported within the first three minutes, followed by a
gradual decline to near baseline values at 10 min'>""*,
For this study, we randomly applied 10% lactic acid
(Sigma Aldrich, United States) in an aqueous solution on
one nasolabial fold and simultaneously applied a 0.9%
saline solution as placebo on the other side by a second
investigator. Solutions were absorbed in a cotton swab
at a constant weight of 0.2 g and applied by a gentle
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stroke on each side. Testing was blinded for subjects and
investigators. Temperature and acidity of the interven-
tions were measured and controlled for each test. The
pH parameters were set at 2.1 for lactic acid and 6.9 for
placebo, both at room temperature. The intervention was
carried out under controlled environmental conditions of
humidity (40%) and temperature (22 C).

Volunteers were evaluated initially and at 3, 5, 8 and
10 min after the application of lactic acid or placebo. To
obtain biophysical measurements, the nasolabial fold was
segmented downwards in four consecutive areas of 1 cm’
each. This was done to decrease the possibility of induc-
ing changes by the sequential registrations on the skin site.

The primary outcome was a verbally declared sensa-
tion of discomfort that included stinging, itching, burn-
ing, tingling, tightening, or pain on the site of application.
The intensity was measured using a Visual Analogue Scale
(VAS) of 10 points, where 0 meant no discomfort, 1-4
meant an increasing but tolerable discomfort, 5-9 meant
an increasing and intolerable discomfort, and 10 meant
the worst discomfort ever experiencedm. Subjects declar-
ing a VAS intensity of two or greater at any point of the
study were considered positive to the test and categorized
consequently with “sensitive skin”. We considered that
a value below 2 could be attributed to the manipulation
and application of a liquid substance. Therefore, subjects
with VAS of 0 or 1 were considered negative for the test
and had “normal skin”. Visual changes (erythema, rash,
or other) were evaluated by investigators and documented
by digital photography.

Biophysical measurements

Skin pigmentation and erythema were evaluated by a reflec-
tance spectrophotometer (ChromaMeter CR-300, Minolta,
Japan). It assesses color in three dimensions: L (luminance),
which gives the relative brightness, ranging from black
to white; @, which represents the color range from red to
green; and &, which represents the color range from yellow
to blue. The 4 axis was used to evaluate clinical or subclini-
cal erythema. All measurements were performed without
excessive pressure to the skin to avoid modifications of the
blood flow:

Transepidermal water loss (TEWL) was calculated
using the Evaporimeter Dermal.ab (Cortex Technology,
Denmark), which evaluates the vapor pressure gradient of
the skin. The water loss was recorded in g/ m’ per hour.
Skin surface hydration was determined by capacitance us-
ing the Corneometer Dermal.ab Moisture Module (Cortex
Technology, Denmark). This instrument measures the
electrical capacitance of the stratum corneum, reflecting
its water content in arbitrary units.

Statistical analysis

The sample size needed was calculated using a minimal
expected sensitive skin prevalence of 20% in a large sample
population (Ze, = 100 000). Assuming a confidence level
of 95%, at least 246 subjects were needed. Permuted block
randomization was used to assign the left or right nasolabial
fold to test. Descriptive analyses were made using central
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tendency measures. Analyses of data were performed using
two-tailed ZZ test, Fisher’s test, #test, Mann-Whitney U test
for non-parametric values between groups, logistic regtres-
sion, or odds ratio (OR); P-values < 0.05 were considered
significant. All were performed using the JMP software 8.0
(Cary, NC, United States) at 95%CI.

RESULTS

The study recruited 250 subjects, of which four subjects
were eliminated from analysis due to incomplete data.
The remaining 246 subjects were included in all of the
analyses. The mean age was 32 years (range, 18 to 66
years), 68% were women, and the most frequent skin
phototype was V (49%), followed by IV (35.4%) and Il
(12.6%). Eighty-nine subjects (36%) considered them-
selves as having sensitive skin. The demographic charac-
teristics of the study group are shown in Table 1.

Lactic acid test
A total of 128 subjects (52%) were positive for the LAST
during the test period of 10 min. A positive response in
the first three minutes was observed in 101 subjects (41%).
The mean VAS of this group was 4.5 £ 2.1. Twenty-
seven subjects (11%) exhibited a delayed response, dem-
onstrating irritation five to 10 min after the start of the
test. Thirty-three subjects (13%) described discomfort at
3 min on the placebo side; eleven of these subjects (63%0)
were also sensitive to lactic acid. In all of these subjects,
discomfort on the placebo side was graded as 2 or lower
in the VAS and discomfort disappeared after three min-
utes. The most common response was stinging (58%),
followed by itching (40%), and other sensations (8%).
None of the subjects presented clinical erythema during
the study, even in the cases of high VAS scores.
Concerning the self-diagnosis of sensitive skin, 80%
(n =71) of individuals were positive to the LAST. On the
other hand, only 36% (z = 57) of those that did not con-
sider themselves as sensitive exhibited a positive response
to the challenge (P < 0.001), as shown in Figure 1. We
found a higher prevalence of responders among women
compared to men (60% »s 34%, P < 0.001). There were
also significant differences in the test outcomes among
skin phototypes. We found that lighter skin tones (types
I or Il) showed a higher response to the LAST com-
pared to the datker skin tones (type V), as seen in Figure
2 (P < 0.001). Logistic regression analysis confirmed this
relationship, suggesting that the higher pigmentation was
associated with decreased prevalence of positive tests
(P < 0.001, OR = 0.88). No significant differences were
found among the groups by age (Table 2).

Biophysical measurements

Basal values for all the biophysical measurements did
not differ between sensitive and non-sensitive subjects in
response to the LAST. However, after the lactic acid chal-
lenge, significant differences were observed for all param-
eters in subjects who were positive relative to those subjects
who were negative for the test. Colorimetric measures
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Figure 1 Relationship between the lactic acid stinging test response and
self-diagnosis of sensitive skin in study subjects. Of the 246 subjects, 128
were positive and 118 were negative for the test. Bars represent the proportion of
subjects with self-diagnosis of sensitive (n = 89) and non-sensitive skin (n = 157)
and their results to the test. »” test, °P < 0.05 vs positive for the test.
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Il Negative
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wu
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Figure 2 Relationship between skin phototype and lactic acid stinging
test response. Subjects with lighter skin phototypes were more prone to dis-
play a positive response to lactic acid stinging test (84%), than subjects with
the darker skin phototype in the sample population (40%). ;(2 test, °P < 0.05 vs
positive for the test.

Subjects (1)
N w Y
o o o
T

Jary
o

o

Skin phototype

showed statistical differences in the #* value between onset
and at 3 min and 5 min (P = 0.006 and P = 0.017, respec-
tively), being greater in subjects negative to LAST. TEWL
showed an increased water loss in subjects who were posi-
tive for the test at 3 min (P = 0.01), as at 5 min (P = 0.03).
Concerning capacitance, values at three minutes were not
statistically different but were significantly different at five
minutes (P = 0.002). These data are summarized in Table 3
and Figure 3.

DISCUSSION

The term “sensitive skin” has been used by the general
population and the cosmetic industry to describe an ex-
aggerated and unpleasant reaction to common skin care
products or environmental factors™'?. This syndrome is
currently difficult to define and identify since its mani-
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Table 1 Demographic characteristics of the 246 subjects

included in the study 7 (%)

Mean age in years (range) 31.8 (18-66)
Sex
Male 78 (31.7)
Female 168 (68.3)
Skin phototype
I 6(2.4)
il 31 (12.6)
Y% 87 (35.4)
\Y 122 (49.6)
Self-diagnosed sensitive skin
Yes 89 (36.2)
No 157 (63.8)

Table 2 Prevalence of sensitive skin by self-diagnosis and

response to lactic acid stinging test by age group, sex, and

phototype (7 = 246) (%)
Self-diagnosis Positive Negative
Age groups (yr)
<20 16 (44.4) 18 (50.0) 8 (50.0)
21-30 32 (32.0) 49 (49.0) 1 (51.0)
31-40 17 (34.6) 31 (63.2) 18 (36.8)
41-50 15 (40.5) 21 (56.7) 6 (43.2)
>50 9 (37.5) 9 (37.5) 5 (62.5)
Sex
Male 18 (23.0) 27 (34.6) 51 (65.4)
Female 71 (42.2) 101 (60.1)" 67 (39.9)
Skin phototype
g 6 (100) 6 (100)" 0(0)
I 16 (51.6) 25 (80.7)" 6 (19.3)
I\ 33 (37.9) 48 (55.2) 39 (44.8)
\Y% 34 (27.8) 49 (40.2) 73 (59.8)!
Self-diagnosed sensitive skin
Yes - 71 (79.7)" 18 (20.3)
No - 57 (36.3) 100 (63.7)"

! /* test, P < 0.05 vs negative group.

festations are notoriously subjective. Although it can
be associated with other dermatoses™ ", there is now
enough evidence to consider it a true condition and not
just a symptom of another disease”*™*". Therefore, self-
diagnosis is the preferred method to recognize sensitive
skin'®, Clinically, there are important implications such
as the impact on the quality of life for these patients and
their compliance to topical treatments™. In this study,
we found that one third of subjects that declared them-
selves as having normal skin were positive to the LAST,
indicating that self-diagnosis is not enough to identify the
entire population affected by this condition.

In our study, we found a larger prevalence of sensi-
tive skin than originally expected. We observed a higher
prevalence of sensitive skin in women compared to men,
but did not find differences in the frequency among age
groups. Although some authors have reported similar
rates of sensitive skin between men and women®, most
studies have shown that sensitive skin occurs more fre-
quently in women'">** On the other hand, the rela-
tionship between age and sensitive skin is still unclear;
previous studies have described a lower prevalence with
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Figure 3 Differences in the skin biophysical response between those that were positive (n = 128) or negative (n = 118) to LAST. A: a* values, in arbitrary units; B:
Transepidermal water loss, in g/m2 per minute; C: Capacitance, in arbitrary units. Bars represent the mean and error bars represent the standard deviation. Mann-

Whitney U test, °P < 0.05 vs positive for the test.

Table 3 Biophysical measurements evaluated at onset and within 10 min after lactic acid stinging test

a axis TEWL Capacitance
Positive Negative Positive Negative Positive Negative
Basal 134 (11.6-152) 133 (114-15.2) 229 (125-333)  23.9 (8.3-39.5) 92 (30-154) 128 (42-298)
3 min 133 (11.7-14.6) 139 (11.8-16.0)) 275 (14.4-40.6)' 237 (149-325) 281 (70-492) 220 (98-342)
5 min 139 (11.7-161) 144 (12.6-162)'  26.0 (13.2-38.8)' 224 (13.0-31.8) 239 (92-386)' 179 (64-294)
8 min 14.0 (12.2-15.8) 14.0 (12.2-15.8) 249 (12.9-36.9)  23.1(10.9-35.3) 182 (85-269) 156 (34-278)
10 min 137 (11.8-15.6)  14.0 (12.1-15.9) 251 (13.4-36.8)  24.4 (11.1-37.7) 168 (97-239) 196 (9-383)

Values are shown by positive and negative results to the test for the a value, transepidermal water loss (TEWL), and capaci-
tance. TEWL was measured in g/m” per minute; a and capacitance are shown in arbitrary units. Numbers indicate mean and

3

5

t/min

M Positive
Il Negative

standard deviation in parenthesis. 'Mann-Whitney U test, P < 0.05 vs negative group.

increasing age, but other studies have not delineated these
differences'™*”, A response was observed with the pla-
cebo application (0.9% saline solution), but it was of short
duration and low score in the VAS. This placebo response
could be attributed to the sensation that is felt after the
skin is manipulated or put in contact with liquids.

We did not observe differences in the basal biophysi-
cal measurements between subjects with sensitive and
normal skin; consequently these values could not predict
skin sensitivity. However, in the first five minutes after
the test, all patients with a positive response exhibited
higher TEWL and capacitance levels compated to non-
responders. These findings could be in accordance with
the barrier function disruption theory, where the epidet-
mal layer enhances access of a substance leading to its
associated clinical response®****. Tt is worth noting that
nearly 10% of the subjects showed a delayed response to
the test and responded after three minutes. This variation
may support the presence of different mechanisms of
irritation, such as an altered neurosensitive response, as
proposed by other studies ",

Although previous studies have reported an increase
of the colorimetric #* value, suggesting subclinical ery-
thema™", we did not observe this change. In contrast, we
observed a higher #* value in subjects negative to the test.
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These findings can be related to higher skin pigmentation
of our population, in whom subtle changes in subclinical
erythema can be difficult to identify through colorimetry
compared to lighter skin phototypes™. It is also impor-
tant to consider that the # value could have been altered
by the serial measurements taken in this study; others
have shown that reproducibility of erythema measured
by colorimetry depends on controlling several mechanical
and environmental factors™

An important finding was that subjects with lighter
skin phototypes (Il and III) had a higher prevalence of
sensitive skin compared those with darker skin photo-
types (V). Pigment increase has been associated with a
lower surface pH and enhanced barrier function®, which
may indicate that subjects with darker pigmentation could
be more resistant to lactic acid stimulation than subjects
with lighter pigmentation. Regression analysis confirmed
this relationship, suggesting that darker skin pigmenta-
tion may confer protection from sensitive skin. A lower
prevalence of sensitivity in darker skin phototypes has
also been reported in other studies'™*",

Studies in Caucasians have described a higher preva-
lence of sensitive skin than observed in the Mexican pop-
ulation of this study'"*****. There are no published stud-
ies that have investigated Latin-American populations,

February 2, 2013 | Volume 2 | Issuel |
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although one study including Hispanic individuals living
in the United States reported similar prevalence rates for
this subgroupm. Differences in the self-diagnosis of our
population sample may be related to inherent features of
the populationp’s’}gl
as a low interest in using cosmetic products or report-
B3 One limitation of this

study is that we assessed the presence of sensitive skin

, as well as cultural differences, such
ing adverse reactions to them

by lactic acid sensitivity exclusively. As previous studies
have shown, this sensitivity cannot predict the response
to other irritants”"”. Therefore, our study may underesti-
mate the prevalence of sensitivity to a wider number of
irritants. Nevertheless, if we consider the LLAST as a ref-
erence, our prevalence of sensitive skin is closer to that
reported in many parts of the world"*,

In conclusion, this study shows that the prevalence
of sensitive skin in a representative country of Latin-
America, such as Mexico, is relatively high, but was not as
high as the sensitivity reported among Caucasian popu-
lations. Darker skin phototypes may possess inherent
features that confer them a certain resistance to topical
irritants. These results show the importance of recogniz-
ing this condition as clinically significant in this part of
the world. Patients of any ethnic background may exhibit
intolerance to topical treatments, including pharmaceuti-
cals, cosmeceuticals, and cosmetics. The proper objective
identification of sensitive skin can improve poor compli-
ance to topical treatments usually found in patients who
have sensitive skin syndrome.

COMMENTS

Background

Sensitive skin is a syndrome characterized by personal experience of discom-
fort after the application of topical substances without any objective evidence of
irritation. In Caucasians, its frequency has been described in up to 60% of fe-
males and 30% of males. There is no standard test to diagnose this syndrome,
and so it is still considered a self-diagnosed entity.

Research frontiers

The prevalence of sensitive skin and its biophysical response have not been
described in Latin-American populations. There are no previous studies of ob-
jective, diagnostic methods for this syndrome in this area of the world.
Innovations and breakthroughs

Self-diagnosis of sensitive skin in Mexico is less frequent than in other parts of
the world. Using the lactic acid stinging test, we determined that its prevalence
in Mexico is high, although not as high as that found in Europe and North Amer-
ica. Furthermore, individuals with darker skin showed a lower prevalence of this
condition. Since this study was conducted in a relatively homogeneous popula-
tion living under similar climate conditions, these differences among phototypes
could be related to the inherent pigmentation of the skin.

Applications

The lactic acid stinging test is a simple, reproducible and non-expensive meth-
od for the diagnosis of sensitive skin. Subjects with lighter skin phototypes are
at higher risk of having this syndrome. Identification of sensitive skin is impor-
tant not only for the dermatologist, but also for the cosmetic and pharmacology
industries, since these subjects can have a marked intolerance to topical treat-
ments and poor treatment compliance within the medical context.
Terminology

The lactic acid stinging test is a diagnostic method where 10% lactic acid is ap-
plied on the nasolabial fold. Subjects with sensitive skin will indicate stinging or
itching during the first three to five minutes with variable intensity. This response
typically disappears 15 min after the application.
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Peer review

The authors explored the prevalence and biophysical reaction of subjects with
sensitive skin in a population from Mexico, through the application of the lactic
acid stinging test. The results demonstrate a high prevalence of previously
unknown sensitive skin and suggest that subjects with dark skin phototypes are
less prone to this condition compared to subjects with lighter skin. This study
is the first to explore the presence and behavior of sensitive skin in a Latin-
American population. This work may also set a foundation for the investigation
of pigment-associated physiological pathways that could explain the differences
found among skin phototypes.
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Abstract

The term fibromatosis describes fibrotic tumor-like le-
sions of the skin which are seen in all age groups. They
may be congenital or acquired and occur as single or
multiple lesions. Classification of fibromatosis includes
several clinical and pathologic variants. Progressive
nodular fibrosis of the skin is a rare condition which
has been scarcely reported in the literature and never
in pediatric age. The clinical presentation is not specific
showing asymptomatic, reddish-brown nodules. Histol-
ogy shows abundance of spindle-shaped dermal fibro-
blasts. Here we describe an unusual pediatric case and
discuss the diagnosis, which is possible only with histo-
pathology, and the importance of differential diagnosis.

© 2013 Baishideng. All rights reserved.

Key words: Fibromatosis; Nodules; Childhood

Core tip: Progressive nodular fibrosis of the skin is a
rare condition characterized by asymptomatic, reddish-
brown nodules resembling hypertrophic scars. Histology
shows abundance of spindle-shaped dermal fibroblasts.
It is mandatory to achieve a correct diagnosis.
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INTRODUCTION

Fibromatosis is a term used to describe benign fibrous
tissue proliferations which are apt to infiltrate the skin
and recur when removed, without to metastasize. They
consist of a heterogeneous group of several conditions
which may be congenital or acquired and occur with sin-
gular or multiple lesions.

Progtessive nodular fibrosis of the skin is considered
a rare variant, although it does not appear in the classifi-
cation of superficial fibromatoses. These include palmar
and plantar fibromatosis, penile fibromatosis, knuckle
pads and the large group of juvenile fibromatoses'. It is
characterized by multiple skin nodules developing around
the teenage years. The condition, scarcely described in
the literature, is slowly progressive over several years. No
organs other than the skin are involved and the prognosis
is good.

Here we present a new case of progressive nodular fi-
brosis of the skin which, to the best of our knowledge, is
the first pediatric case reported in the literature thus far.

CASE REPORT

A 5 years-old gitl referred to our Dermatology Unit for
the continuing eruption, during the last four months, of
multiple cutaneous small nodules localized at the trunk,
legs and arms.

Family history was negative for skin diseases. Personal
anamnesis was negative except for varicella which oc-
curred nine months before. For this reason the initial skin
lesion had been interpreted by her paediatrician as a post-
varicella keloid. Only later, after the outbreak of several
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Figure 1 Clinical findings. A: The first nodular lesion was localized on the
flexor surface of the left limb; B: Cluster of three reddish nodules on the left
shoulder.

small nodules throughout the following months, the child
had been addressed to our unit.

At physical examination the child presented eight
reddish papulonodular lesions involving the trunk, arms
and legs (Figure 1). The lesions were firm, asymptom-
atic, with a diameter ranging from few millimetres to one
centimetre. No tendency to coalescence was observed.
Laboratory investigations did not disclose abnormalities.
Histopathologic examination showed a normal epider-
mis and a dermal proliferation of numerous fibroblasts
without cytologic atypia (Figure 2). At immunohisto-
chemical examination neoplastic cells resulted negative
for desmin, CD34 and S-100 protein. No excisional
therapy was considered and the girl is still under follow-

up.

DISCUSSION

“Progressive nodular fibrosis of the skin” or “multiple
benign progressive fibromatosis of the skin” is a very
rare disease. The condition was firstly described by
Stevanovié™ in 1977 in a 44-year-old man who developed
multiple skin nodules from the age of 10 years. We were
able to discover in the literature only a further case re-
ported by Bauer ez al’ in a 33-year-old man who noticed
the first nodules fifteen years earlier. Thus, to the best of
our knowledge, our patient is the first pediatric case of
progressive nodular fibrosis of the skin reported in litera-
ture to date.

The clinical presentation of this unusual disorder is
quite non specific occurring as a papulonodular eruption
of reddish-brown elements without associated symptoms.
In our case, at physical examination, the oldest resembled
an hypertrophic scar, but the newer ones did not show
any cicatricial aspect. History of varicella during the pre-
ceding months induced the suspect of a post-varicella ke-
loid reaction in the first lesion, but the histology was not
typical of a keloid scarring. In addition multiple nodules
continued to occur throughout the following months.

Histological examination is mandatory to achieve a
correct diagnosis showing the presence of numerous
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Figure 2 Pathological findings. A: Dermal fibroblastic proliferation with a
variably collagenous stroma which tends to be more cellular than keloids, with
less prominent hyalinised collagen fibers (HE, x 4); B: Dermal proliferation of
numerous fibroblasts without cytologic atypia (HE, x 20).

spindle-shaped fibroblasts in the dermis. Keloids are
characterized by the presence of acellular hyalinized
eosinophilic collagen bundles. Nodular scleroderma is a
fibrosing reaction, presenting well-defined, firm, raised
nodules, resembling keloids which usually occur in pa-
tients already suffering of scleroderma. Histological find-
ings consist of inflammation at the dermal-subcutaneous
junction and hyalinized collagen bundles'. Connective
tissue nevus (collagenoma) is usually observed in the
first years of life and is histopathologically characterized
in the dermis by a diffuse increase of normal appearing
collagen".

Bauer ¢ al” in their paper reported the results of a
molecular study showing an increased collagen synthe-
sis and a reduced production of collagenase. The basic
defect leading to this disorder is still unknown. However
these authors postulated that the fibroblasts of those le-
sions may represent a clonal population of cells with an
aberration in the transcription or translation during colla-
gen synthesis. Also a posttranslational abnormality could
not be excluded.

In conclusion, progressive nodular fibrosis of the skin
is a rare and probably underestimated and misdiagnosed
cutaneous disease. It should be added to the list of juve-
nile fibromatoses'". This condition should be suspected
in the presence of multiple, spontaneous papulonodular
lesions occurring in adults as well as children. Histology
is required for the diagnosis. The low number of reports
does not allow to carry out a reasonable, specific protocol
follow-up, but regular visits are strongly suggested, in our
opinion, particulatly in children.
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prevention, diagnosis, treatment, rehabilitation and nursing in the
field of dermatology. WD covers fungal diseases, dermatitis and
eczema, urticarial diseases, drug eruptions, pruritus, erythroderma
desquamativum, connective tissue diseases, bullous skin diseases,
vascular skin diseases, skin appendage diseases, pigmentary diseases,
genetic diseases, nutritional and metabolic disorders, tumors, sexu-
ally transmitted diseases, AIDS, traditional medicine, integrated Chi-
nese and Western medicine, evidence-based medicine, epidemiology
and nursing, The journal also publishes original articles and reviews
that report the results of applied and basic research in fields related
to dermatology, such as immunology, physiopathology, cell biology,
pharmacology, medical genetics, and pharmacology of Chinese
herbs.

We encourage authors to submit their manuscripts to WJD.
We will give priority to manuscripts that are supported by major na-
tional and international foundations and those that are of great basic
and clinical significance.

WD is edited and published by Baishideng Publishing Group
(BPG). BPG has a strong professional editorial team composed of
science editors, language editors and electronic editors. BPG current-
ly publishes 42 OA clinical medical journals, including 41 in English,
has a total of 15 471 editorial borad members or peer reivewers, and
is a world first-class publisher.

Columns

The columns in the issues of WJD will include: (1) Editorial: The
editorial board members are invited to make comments on an im-
portant topic in their field in terms of its current research status
and future directions to lead the development of this discipline; (2)
Frontier: The editorial board members are invited to select a highly
cited cutting-edge original paper of his/her own to summarize ma-
jor findings, the problems that have been resolved and remain to be
resolved, and future research directions to help readers understand
his/her important academic point of view and future research dir-
ections in the field; (3) Diagnostic Advances: The editorial board
members are invited to write high-quality diagnostic advances in
their field to improve the diagnostic skills of readers. The topic
covers general clinical diagnosis, differential diagnosis, pathological
diagnosis, laboratory diagnosis, imaging diagnosis, endoscopic diag-
nosis, biotechnological diagnosis, functional diagnosis, and physical
diagnosis; (4) Therapeutics Advances: The editotial board members
are invited to write high-quality therapeutic advances in their field
to help improve the therapeutic skills of readers. The topic covers
medication therapy, psychotherapy, physical therapy, replacement
therapy, interventional therapy, minimally invasive therapy, endo-
scopic therapy, transplantation therapy, and surgical therapy; (5)
Field of Vision: The editorial board members are invited to write
commentaries on classic articles, hot topic articles, or latest articles
to keep readers at the forefront of research and increase their
levels of clinical research. Classic articles refer to papers that are
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included in Web of Knowledge and have received a large number
of citations (ranking in the top 1%) after being published for more
than years, reflecting the quality and impact of papers. Hot topic
articles refer to papers that are included in Web of Knowledge and
have received a large number of citations after being published for
no more than 2 years, reflecting cutting-edge trends in scientific
research. Latest articles refer to the latest published high-quality
papers that are included in PubMed, reflecting the latest research
trends. These commentary articles should focus on the status quo
of research, the most important research topics, the problems that
have now been resolved and remain to be resolved, and future
research directions. Basic information about the article to be com-
mented (including authors, article title, journal name, year, volume,
and inclusive page numbers; (6) Minireviews: The editorial board
members are invited to write short reviews on recent advances and
trends in research of molecular biology, genomics, and related cut-
ting-edge technologies to provide readers with the latest knowledge
and help improve their diagnostic and therapeutic skills; (7) Review:
To make a systematic review to focus on the status quo of research,
the most important research topics, the problems that have now
been resolved and remain to be resolved, and future research direc-
tions; (8) Topic Highlight: The editorial board members are invited
to write a seties of articles (7-10 articles) to comment and discuss
a hot topic to help improve the diagnostic and therapeutic skills of
readers; (9) Medical Ethics: The editorial board members are invited
to write articles about medical ethics to increase readers’ knowledge
of medical ethics. The topic covers international ethics guidelines,
animal studies, clinical trials, organ transplantation, ez.; (10) Clinical
Case Conference or Clinicopathological Conference: The editorial
board members are invited to contribute high-quality clinical case
conference; (11) Original Articles: To report innovative and original
findings in dermatology; (12) Brief Articles: To briefly report the
novel and innovative findings in dermatology; (13) Meta-Analysis:
To evaluate the clinical effectiveness in dermatology by using data
from two or more randomised control trials; (14) Case Report: To
report a rare or typical case; (15) Letters to the Editor: To discuss
and make reply to the contributions published in I]D, or to intro-
duce and comment on a controversial issue of general interest; (16)
Book Reviews: To introduce and comment on quality monographs
of dermatology; and (17) Autobiography: The editorial board
members are invited to write their autobiography to provide readers
with stories of success or failure in their scientific research career.
The topic covers their basic personal information and information
about when they started doing research work, where and how they
did research work, what they have achieved, and their lessons from
success of failure.
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SPECIAL STATEMENT

All articles published in this journal represent the viewpoints of the
authors except where indicated otherwise.

Biostatistical editing

Statistical review is performed after peer review. We invite an ex-
pert in Biomedical Statistics to evaluate the statistical method used
in the paper, including ~test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or
stepwise), correlation, analysis of variance, analysis of covariance,
ete. The reviewing points include: (1) Statistical methods should be
described when they are used to verify the results; (2) Whether the
statistical techniques are suitable or correct; (3) Only homogeneous
data can be averaged. Standard deviations are preferred to standard
errors. Give the number of observations and subjects (7). Losses
in observations, such as drop-outs from the study should be re-
ported; (4) Values such as ED50, LD50, IC50 should have their
95% confidence limits calculated and compared by weighted probit
analysis (Bliss and Finney); and (5) The word ‘significantly’ should
be replaced by its synonyms (if it indicates extent) or the P value (if
it indicates statistical significance).

Conflict-of-interest statement
In the interests of transparency and to help reviewers assess any po-
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tential bias, W]D requires authors of all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular
papet. Before submitting, authors are suggested to read “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Conflicts of Interest” from International Committee of Medical
Journal Editors ICMJE), which is available at: http://www.icmje.
otg/cthical_4conflicts.html.

Sample wording: [Name of individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names
of organizations], and has received research funding from [names of
organization|. [Name of individual] is an employee of [name of or-
ganization|. [Name of individual] owns stocks and shares in [name of
organization|. [Name of individual] owns patent [patent identification
and brief description].

Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee
or it should be stated clearly in the text that all persons gave their
informed consent prior to their inclusion in the study. Details that
might disclose the identity of the subjects under study should be
omitted. Authors should also draw attention to the Code of Ethics
of the World Medical Association (Declaration of Helsinki, 1964,
as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow
the highest standards and the trial should conform to Good Clini-
cal Practice (for example, US Food and Drug Administration Good
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines
Research Council Guidelines for Good Clinical Practice in Clinical
Trials) and/or the Wotld Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If doubt exists whether the research was conducted
in accordance with the above standards, the authors must explain the
rationale for their approach and demonstrate that the institutional
review body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved by
the relevant research ethics committee or institutional teview boatd.
If human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any pet-
sonal item or information will not be published without explicit con-
sents from the involved patients. If experimental animals were used,
the materials and methods (experimental procedures) section must
clearly indicate that appropriate measures were taken to minimize
pain or discomfort, and details of animal care should be provided.

SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting of
clinical trials, we endorse the policy of the ICMJE to refuse to pub-
lish papers on clinical trial results if the trial was not recorded in a
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publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored
by the United States National Library of Medicine and we encour-
age all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each author’s organization should
be provided with the contributed article to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained duting mailing;

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http://www.wjgnet.com/2218-61900ffice/. Authors
are highly recommended to consult the ONLINE INSTRUC-
TIONS TO AUTHORS (http://www.wignet.com/2218-6190/
g_info_20100722173304.htm) before attempting to submit online.
For assistance, authors encountering problems with the Online
Submission System may send an email describing the problem to
wjdermatol@wjgnet.com, or by telephone: +86-10-85381891. If
you submit your manuscript online, do not make a postal contribu-
tion. Repeated online submission for the same manuscript is strictly
prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample mar-
gins. Style should conform to our house format. Required informa-
tion for each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by ICMJE, based on (1) substantial contribu-
tions to conception and design, acquisition of data, or analysis and
interpretation of data; (2) drafting the article or revising it critically
for important intellectual content; and (3) final approval of the ver-
sion to be published. Authors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde
Medical College, Chengde 067000, Hebei Province, China. One au-
thor may be represented from two institutions, for example, George
Sgourakis, Department of General, Visceral, and Transplantation
Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical
Department, Korgialenio-Benakio Red Cross Hospital, Athens
15451, Greece

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L. contributed equally
to this work; Wang CL, Liang I, Fu JE Zou CC, Hong F and Wu
XM designed the research; Wang CL, Zou CC, Hong F and Wu
XM performed the research; Xue JZ and Lu JR contributed new
reagents/analytic tools; Wang CL, Liang L and Fu JF analyzed the
data; and Wang CL, Liang L. and Fu JF wrote the paper.

Supportive foundations: The complete name and number of sup-
portive foundations should be provided, e.g. Supported by National
Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should be
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provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower
case. A space interval should be inserted between country name and
email address. For example, Montgomery Bissell, MD, Professor of
Medicine, Chief, Liver Center, Gastroenterology Division, Universi-
ty of California, Box 0538, San Francisco, CA 94143, United States.
montgomety.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, coun-
try number, district number and telephone or fax number, e.g. Tele-
phone: +86-10-85381892 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in IW]D, reviewers of
accepted manuscripts will be announced by publishing the name,
title/position and institution of the reviewer in the footnote ac-
companying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shanghai,
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong Uni-
versity, Shanghai, China; Professor Xin-Wei Han, Department of
Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan Univer-
sity, Chengdu, Sichuan Province, China.

Abstract

There are unstructured abstracts (no less than 200 words) and struc-
tured abstracts. The specific requirements for structured abstracts
are as follows:

An informative, structured abstract should accompany each
manuscript. Abstracts of original contributions should be struc-
tured into the following sections: AIM (no more than 20 words;
Only the purpose of the study should be included. Please write the
Aim in the form of “To investigate/study/...”), METHODS (no
less than 140 words for Original Articles; and no less than 80 words
for Brief Articles), RESULTS (no less than 150 words for Original
Articles and no less than 120 words for Brief Articles; You should
present P values where appropriate and must provide relevant data
to illustrate how they were obtained, e.g. 6.92 £ 3.86 »s 3.61 * 1.67,
P < 0.001), and CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which
reflect the content of the study.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and
DISCUSSION, and should include appropriate Figures and Tables.
Data should be presented in the main text or in Figures and Tables,
but not in both. The main text format of these sections, editorial,
topic highlight, case report, letters to the editors, can be found at:
http:/ /www.wignet.com/2218-6190/¢_info_20100723182703.htm.

Hlustrations

Figures should be numbered as 1, 2, 3, ex., and mentioned cleatly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
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www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wignet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is
necessary in line-art image. Scale bars should be used rather than
magnification factors, with the length of the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1 Pathological changes in atrophic gastritis after treat-
ment. A: ..;B: .5 Ci ;D Bl Frl G et It is our principle

to publish high resolution-figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. *P <
0.05, °P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other seties of P values, ‘P < 0.05 and “P < 0.01 are used.
A third series of P values can be expressed as “P < 0.05 and ‘P < 0.01.
Other notes in tables or under illustrations should be expressed as
'E, °F, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with ®, o, m, O, A, /\, ez, in a certain se-
quence.

Acknowledgments

Brief acknowledgments of persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.

REFERENCES

Coding system

The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
increased intestinal permeability!?”, Tf references are cited directly
in the text, they should be put together within the text, for example,
“From references! ", we know that...”

When the authors write the references, please ensure that the
order in text is the same as in the references section, and also ensure
the spelling accuracy of the first authot’s name. Do not list the same
citation twice.

PMID and DOI

Pleased provide PubMed citation numbers to the reference list, e.g.
PMID and DOI, which can be found at http://www.ncbi.nlm.nih.
gov/sites/entrez?db=pubmed and http://www.crossref.org/Sim-
pleTextQuery/, respectively. The numbers will be used in E-version
of this journal.

Style for journal references

Authors: the name of the first author should be typed in bold-faced
letters. The family name of all authors should be typed with the ini-
tial letter capitalized, followed by their abbreviated first and middle
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR). The title of the cited article and italicized
journal title (journal title should be in its abbreviated form as shown
in PubMed), publication date, volume number (in black), start page,
and end page [PMID: 11819634 DOI: 10.3748/wjg.13.5396].
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Style for book references

Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.

Format

Journals

Eﬂg/zx/y ) journal article (list all anthors and include the PMID where applicable)
Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach S, Jung E Evaluation of quantitative con-
trast harmonic imaging to assess malignancy of liver tumors:
A prospective controlled two-center study. Waorld | Gastroenterol
2007; 13: 6356-6364 [PMID: 18081224 DOI: 10.3748/wjg.13.
6350]

Chinese journal article (list all anthors and include the PMID where applicable)

2 Lin GZ, Wang XZ, Wang P, Lin ], Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixu-diar-
rhoea. Shijie Huaren Xiaohua Zaghi 1999; 7: 285-287

In press

3 Tian D, Araki H, Stahl E, Bergelson |, Kreitman M. Signature
of balancing selection in Arabidopsis. Proc Nat/ Acad Sci USA
2006; In press

Organization as author

4 Diabetes Prevention Program Research Group. Hyperten-
sion, insulin, and proinsulin in participants with impaired glu-
cose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462
PMCID:2516377 DOI:10.1161/01.HYP.0000035706.28494.
09]

Both personal anthors and an organization as anthor

5  Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. | Uro/
2003; 169: 2257-2261 [PMID: 12771764 DOI:10.1097/01.ju.
0000067940.76090.73]

No aunthor given

6 21st century heart solution may have a sting in the tail. BMJ
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bmj.325.
7357.184]

Volume with supplement

7 Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: $93-99 [PMID: 12028325 DOI:10.1046/
j.1526-4610.42.52.7 x]

Lssue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97,/00003086-200208000-00026]

No volume or issue

9 Outreach: Bringing HIV-positive individuals into care. HRS.A
Careaction 2002; 1-6 [PMID: 12154804|

Books

Personal anthor(s)

10 Sherlock S, Dooley J. Diseases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all anthors)

11 Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450

Author(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe K, Jones WG, editors. Germ cell tumours V.
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Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper

14 Christensen S, Oppacher E An analysis of Koza's computa-
tional effort statistic for genetic programming. In: Foster JA,
Lutton E, Miller |, Ryan C, Tettamanzi AG, editors. Genetic
programming. EuroGP 2002: Proceedings of the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)

15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)

16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flex-
ible endoscopic grasping and cutting device and positioning tool
assembly. United States patent US 20020103498. 2002 Aug 1

Statistical data
Werite as mean * SD or mean * SE.

Statistical expression

Express 7 test as 7 (in italics), I test as F (in italics), chi square test as
y* (in Greek), related coefficient as r (in italics), degree of freedom
as v (in Greek), sample number as # (in italics), and probability as P (in
italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, ¢ (glucose) 6.4 £ 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 ug/L; CO, volume
fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, ef. Arabic
numerals such as 23, 243, 641 should be read 23243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/2218-6190/
g info_20100723184812.htm.

Abbreviations

Standard abbreviations should be defined in the abstract and on
first mention in the text. In general, terms should not be abbrevi-
ated unless they are used repeatedly and the abbreviation is helpful
to the reader. Permissible abbreviations are listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSFE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Italics

Quantities: # time or temperature, ¢ concentration, 4 area, /length,
m mass, 17 volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.

Restriction enzymes: EewRI, Hind1, BanHI, Kbo 1, Kpn 1, et.
Biology: H. pylori, E coli ete.

Examples for paper writing
All types of articles’ writing style and requirement will be found in the
link: http:/ /www.wignet.com/esps/NavigationInfo.aspxrid=15
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RESUBMISSION OF THE REVISED
MANUSCRIPTS
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Abstract

Mobile teledermatology is a relatively recent modifica-
tion of teledermatology, which involves using mobile
platforms like cellular phones to transmit images and
data for the purpose of teleconsultations. With the
rapidly improving quality of smart phone cameras com-
bined with easier access to mobile internet, mobile
teledermatology is emerging as a feasible and cost-
effective method for teledermatology practice. Mobile
teledermatology has shown good results in concor-
dance studies comparing it to face-to-face consulta-
tions. Mobile teledermatology can be used for most
types of clinical dermatology cases. Mobile teleder-
matology has been found to be useful in diagnosis,
screening and triage of skin lesions including skin can-
cers. It is also useful as a tool to follow up patients with
chronic dermatological problems like psoriasis and chronic
wounds. The obvious advantage of mobile teledermatology is
it's cost-effectiveness and the fact that access to expert
dermatology care is made easier for patients especially
in remote areas. Further research is however required
to standardize protocols for mobile teledermatology.
Collaborative research among people working in this
field would be very useful in this standardization and
would help in optimizing the opportunities provided by
this interesting tool. This article gives a brief overview
of mobile teledermatology including definitions, tools
involved, indications, limitations and future applications.
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Core tip: Mobile teledermatology is emerging as a fea-
sible and cost-effective method for teledermatology
practice. Mobile teledermatology is useful in diagno-
sis, screening and triage of skin lesions including skin
cancers. It is also useful as a tool to follow up patients
with chronic dermatological problems. However more
studies are required for standardization of mobile tele-
dermatology protocols.

Kaliyadan F. Teledermatology update: Mobile teledermatology.
World J Dermatol 2013; 2(2): 11-15 Available from: URL:
http://www.wjgnet.com/2218-6190/full/v2/i2/11.htm DOI:
http://dx.doi.org/10.5314/wjd.v2.i2.11

INTRODUCTION

Dermatology is a visual specialty and this makes it the
most apt for remote diagnosis using patient’s images.
Teledermatology has been shown to be an effective
method for diagnosis and triage of dermatological condi-

tions. Research in this field has grown extensively over
the last decade. One particular area which has received
increased interest in the last few years is “mobile teleder-
matology”. This article focuses mainly on this newer area

of teledermatologymj.

DEFINITIONS AND CLASSIFICATION

The WHO definition of telemedicine is: “The delivery
of healthcare services, where distance is a critical factor,
by all healthcare professionals using information and
communication technologies for the exchange of valid

information for diagnosis, treatment and prevention of
disease and injuries, research and evaluation, and for the

May 2,2013 | Volume 2 | Issue2 |
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continuing education of healthcare providers, all in the
interests of advancing the health of individuals and their
communities™. The application of the principles of tele-
medicine to dermatology is generally referred to as “tele-
dermatology”m. A teledermatology tool is the specific
technology or modality used to deliver dermatology care
and the application of teledermatology tool to actually
deliver dermatology care is referred to as teledermatology
practice (T P)°.

The TP is traditionally classified into three broad
groups: (1) Video based or “real time” consultations-The
advantage of real-time consultations is that the expert can
clarify gaps in the history directly with the referring physi-
cian or the patient. This disadvantage is that video quality
is often not clear enough to make accurate diagnosis of
skin lesions™; (2) Image based or Store and forward tele-
dermatology (SAFT)-is the most used method of teleder-
matology, where the concerned images are forwarded to
the expert who offers an opinion by e-mail or by a follow
up real time consultation. The advantage is that clear vi-
sualization of the skin lesions can be done. The disadvan-
tage is that gaps in history are more difficult to address. A
modification of the SAFT is the online discussion groups
where multiple experts can comment on cases which are
difficult to diagnose or manage. Nowadays the common
JPG format is used for a lot of SAFT based consultations.
The Digital Imaging and Communications in Medicine
format is another standard format used medical image
handling and storing in the context of teledermatology,
especially when the images are linked to electronic patient
medical records”; and (3) Hybrid teledermatology, where
a combination of video and image files is used. This is
probably the most ideal method of teledermatology pro-
vided that both the referring side and the expert have the
requisite equipment for good quality video consultations
along with a effective and standardized image transfer
protocol ™,

All the above are based on stationary platforms.
In contrast with advances in mobile technology it has
become feasible to use mobile phones as a medium to
transmit dermatological images-clinical and dermoscopic,
for diagnosis, triage and follow up purposes. Using such
non-stationary platforms for data transmission, primarily
in the form of mobile phones for teledermatology is gen-
erally referred to as teledermatology. Tablet computers
and other hand held devices can also be used for mobile
teledermatology. It should be understand that most mo-
bile teledermatology consultations are basically a modi-
fication of SAFT™". The first effective used of mobile
phones for teledermatology in the follow up of wound
cate was described by Braun ez al”. A modification of the
mobile teledermatology system is when the patient or the
referring physician sends the images »/z the mobile phone
to a fixed internet portal where the expert can log in and
give his comments' . The images in mobile teledermatol-
ogy can be sent directly through internet protocols or
through the mobile phone service itself in the form of
multimedia messaging services M),
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ADVANTAGES OF MOBILE
TELEDERMATOLOGY

The obvious advantage of mobile teledermatology is the
mobility factor. The consulting dermatologist and the
referring physician (or the patient) does not need to be at
a particular location for transmitting and receiving data.
Moreover, with time mobile teledermatology has become
cost effective with the decreasing cost of smart phones,
increased capability of mobile phone cameras and mobile
broadband services. A number of feasibility studies have
suggested that mobile teledermatology is a useful tool in
diagnosis, triage and follow-up of dermatological cases.
Ultimately an effective mobile teledermatology system
could help in significant cost cutting in patient care, es-
pecially in the context of cancer screening, follow up of
chronic skin conditions'"""".

SPECIFIC CONTEXTS OF APPLICATION
OF MOBILE TELEDERMATOLOGY

The application of such mobile teledermatology systems
would be particularly useful in resource poor and remote
areas!™™". One of these studies was conducted in hu-
man immunodeficiency virus (HIV) positive individuals
in Botswana and Overall, mobile teledermatology con-
sultations were well accepted by HIV-positive patients.
Most patients in the study felt that mobile teledermatol-
ogy consultations for all parts of their body would be
acceptable. Facial lesions were also not a problem as long
as it was ensured that personal recognition was not pos-
sible™. Another study from Egypt also found a good
concordance between face-to-face clinical diagnosis and
mobile teledermatology consults using a 5 megapixel mo-
bile phone camera. This study also showed the feasibility
of mobile teledermatology for clinical diagnosis, though
this study had a limitation of a small sample size"”.

Thete are a number of studies which have tried to
evaluate the use of teledermatology in screening for skin
cancers. Mobile teledermatology has also been shown to
be effective in diagnosis and triage of skin cancer. A study
by Lamel ez al' showed a good concordance between
mobile teledermatology consultation and face-to-face
consults for screening and management of skin cancers.
Combining mobile teledermatology with dermoscopy
(teledermoscopy) can further increase the diagnostic effi-
cacy of mobile teledermatology in the context of screen-
ing for skin cancers. Mobile teledermoscopy can be essen-
tially implemented as a triage screening tool for malignant
tumors to facilitate early detection and diagnosis, which
in turn would lead to improved patient outcomes. At the
same time this would lead to a reduction in the cost bur-
den for skin cancer screening programsﬂz"wm].

The other major indication of mobile teledermatol-
ogy is in the follow up of chronic patients. Studies have
shown that mobile teledermatology is feasible in follow-
ing up patients with chronic skin conditions like psoria-
sis' " and for wound follow up®®.
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The suitability of cases for teledermatology consulta-
tions has been addressed by various studies including our
own studies'®”’. Logically most cases suitable for teleder-
matology in general would be suitable for mobile tele-
dermatology also. In our previous study”, we found that
certainty of diagnosis was more in cases like viral warts,
herpes zoster, acne vulgaris, irritant dermatitis, vitiligo,
and superficial bacterial and fungal infections. In some
cases like papulosquamous diseases, chronic granuloma-
tous conditions, autoimmune vesiculobullous conditions
and vasculitis the certainty of diagnosis was relatively
lower. However in our study the utility of teledermatol-
ogy as a screening and triage tool was evident.

We have also been using mobile teledermatology over
the last two years (using mobile phones at both ends of
the consultation) and have found a high level of satisfac-
tion among the patients for this model of teledermatol-
ogy. This probably reflects the high levels of satisfaction
in general with teledermatology that has been reported
by various studies in the past™**.

PROBLEMS AND DISADVANTAGES

Most of the problems inherent to SAFT exist in the case
of mobile teledermatology also-these include legal, ethi-

cal and cultural issues-especially in the case of genital
and facial lesions. Like in SAFT the referring physician
should have a general idea of which lesions to focus on
and should have a basic understanding of dermatologi-
cal nomenclature to really effectively convey the patient
history. Standardization of the images is another issue.
The referring physician should be familiar with the basic
of dermatological photography and ideally both ends
of the teledermatology consult should have the same
type of mobile equipment. Mobile internet connectivity
is another issue especially in resource poor regions. Mo-
bile dermoscopy is another valuable addition to mobile
teledermatology, but equipment for the same is limited
and costly at present. Another issue that should be un-
derstood that for a given value of megapixels, the resolu-
tion for a mobile phones tends to be less than that of a
proper digital camera, essentially because the size of the
sensor tends to be smaller in a mobile phone. Also the
macro mode for taking close-up images of skin lesions
does not work as well in mobile phones as in a dedicated
camera. Previous studies have mentioned a lack of sup-
port among administration and clinicians in general for
implementation of teledermatology services. This could
be a hindrance in the development of mobile telederma-
tology programs also””. The lack of proper rapport with
the patients is an inherent problem with SAFT and the

same applies to mobile teledermatology also®?,

THE FUTURE AND CHALLENGES IN
MOBILE TELEDERMATOLOGY

With the advent of various tools which can convert

smart phones into dermoscopes, mobile teledermoscopy
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combined with the normal clinical images could definitely
lead to more effective diagnosis and triage for dermato-
logical diseases especially malignancies. Self monitoring
mobile based protocols to assess melanomas and further
refinement of mobile dermoscopy for melanoma screen-
ing are being given increasing importance. However it is
suggested to exercise some amount of caution in diagno-
sis of melanoma risk analysis while using mobile teleder-
matology considering the lack of proper standardization
at presentm3 g

Options for transferring histopathology images to
mobile phone and transmit it along with clinical and
dermoscopic images would be another exciting possibil-
ity in the future. Teledermoscopy has already proven to
be an effective triage tool for melanomas. Often clinical
images are insufficient for accurate diagnosis of mela-
noma. Combining the clinical images with dermoscopy
has shown to significantly improve diagnostic accuracy
for melanomas. The development of a standardized and
cost effective method for teledermoscopy would enhance
the effectiveness of teledermatology in screening for skin
cancers” 7,

Electronic medical records are gradually becoming
the norm the world over including dermatologym. De-
sighing electronic medical records which are adapted for
the mobile phone will also help in better documentation
of mobile teledermatology consultations.

Mobile teledermatology could be a very useful tool in
dermatological and aesthetic surgery, in the future. This
could be especially useful in patient follow up for wound
care thus avoiding unnecessary direct visits for follow up
after minor procedures. Nurses and other allied health
professionals may also be trained for follow of cases of
dermatological surgery. The future might also see more
of patient initiated mobile teledermatology[}7’48].

Standardization of dermatological imaging for teleder-
matology and the legal aspects associated with transmis-
sion of medical images will require a lot of streamlining
and clarity in the context of mobile teledermatology. The
person at the referring end should be able to take good
quality images for proper training for this will be an essen-
tial pre-requisite for effective mobile teledermatology[@’sz].

Finally we can expect to see mote of hybrid mobile
based consultations where initially clinical or dermoscop-
ic images are sent to the expert and later followed up by a
real ime/video consult where any gaps in history can be

addressed.
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Abstract

Dermatological conditions are intimately related to
stress. There was a great interest in this field in the last
years. Stress could be involved as a trigger factor for
a lot of cutaneous diseases: alopecia areata, psoriasis,
vitiligo, lichen planus, acne, atopic dermatitis, urticaria.
For other conditions: seborrheic dermatitis, hyperhy-
drosis, herpes, pemphigus, a.s.o, there are anecdotal
notices. On the other hand, the skin disease itself could
induce a secondary stress for the patient, influencing
his quality of life. The stress per se is less important
than the “perceived stress”, the patient’s perception of
the stressful situation. This perception could be influ-
enced by the psychological state of the patient. Anxiety,
depression could change the perception of the event.
It is important to take care of these aspects during the
consultation. A good cooperation with psychiatrist or/
and psychologist could improve the results, besides the
specific therapy.

© 2013 Baishideng. All rights reserved.

Key words: Stress; Alopecia areata; Vitiligo; Psoriasis;
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as trigger factor in different skin conditions. World J Der-
matol 2013; 2(3): 16-26 Available from: URL: http://www.
wjgnet.com/2218-6190/full/v2/i3/16.htm DOI: http://dx.doi.
org/10.5314/wjd.v2.i3.16

INTRODUCTION

The state of health represents the balance between the
mental, emotional, physical and relational areas. The stress
means an abnormal or extreme physiological adjustment
to the adverse effects of the environment. Selye defined
stress and described the physiologic changes induced
by stress, under the designation “general adaptation
syndrome”. About 80% of affections could be induced
or aggravated by stress. The reaction to stress could be
influenced by the genetics and also by someone’s percep-
tion. The stressors could be environmental, behavioral or
psychological. The state of stress could be influenced
by external factors (life events, social, work or natural
environment) and individual factors (attitudes, traits,
temperament, past experiences and needs) that are inter-
connected. The reaction depends on “how the person
interprets or appraises (consciously or unconsciously)
the significance of harmful, threatening or challenging
event”.

Stressful events could induce a psychosomatic disease,
especially in some patients with high reactivity to stress.
We can expect similar reactions of patients to major life
events listed by Holmes and Rahe (death, setious illness-
personal or of a family member, separations and divorces
etg). But, there are other situations that can depend on the
psychological traits of the patient, previous experiences,
family models (reactions to exams, to different changes in
life, to arguments). Alongside the effect of life stressful
event, another factor that could influence the appearance
and evolution of psychosomatic diseases is the psycho-
logical vulnerability of the patient expetiencing the stress.
Higher trait of anxiety could suggest this vulnerability.

August 2,2013 | Volume 2 | Issue 3 |
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Perceived stress could be more important and with
a greater effect than the stressful event itself. The reac-
tion of the individual is an attempt to restore the balance
and depends on the coping abilities. Persons with high
stress resistance are characterized by a control on the
events and life situations, acceptance of the responsibil-
ity of the facts that are happening, They are involved in
everything they are doing and they accept the changes as
natural. The ability of patients to cope with stress could
be reduced by alexythimia (incapacity to verbally express
the emotions), insecure attachment and poor social sup-
port”™. Social programs including stress management
and psychological support are important in the achieve-
ment of coping abilities”.

Even there are previous observations of stress rela-
tion with different dermatoses, first mentions of psy-
chosomatic dermatology are from the early 80’s, when
Cermak and Panconesi described the connection between
“psyche and skin diseases””.

Skin responds to different types of stressful stimuli
and psychologic states. Stress intervenes through the hy-
pothalamic-pituitary-adrenal (HPA) axis with the release
of neuromediators from the nerve endings and dermal
cells (neuropeptides, neurotrophins, lymphokines). There
are connections among endocrine-nervous and immune
systems. Stress has been reported to cause decreased nat-
ural killer cell cytotoxicity, depressed mitogenic responses
in lymphocytes, increased IgA levels, enhanced neutro-
phil phagocytosis and activation of interferon synthesis
in lyrnphocytes[s].

Corticotropin-releasing hormone (CRH) coordinates
the systemic stress response via hypothalamic-pituitary-
adrenal axis activation with subsequent modulation of
the inflammatory response. Stress can affect expression
of immune-mediated inflammatory diseases, associated
with HPA axis abnormalities. HPA axis components
including CRH and its receptors (CRH-R) exist in the
skin and exhibit differential expression according to cell
type, physiological fluctuations and disease states. This
confirms a local functioning cutaneous HPA-like system.
Peripheral CRH may exhibit proinflammatory effects.
CRH may influence mast cell activation, modulation of
immune cells and angiogenesism.

Mast cells play an important role closely linked to the
sensory nerves in the skin. During psychological stress
there is a release of neuromediators, CRH and alfa-MSH
(melanocyte-stimulating hormone) that are activating
mast cells. Mast cells’ mediators (histamine, tryptase and
NGF-nerve growth factor) can stimulate the neuropep-
tide-containing C fibers, increasing the inflammation.
Mast cells are releasing pro-inflammatory cytokines and
chemokines'"”.

Psychological stress has a negative impact on cutane-
ous permeability barrier function, mediated by increased
endogenous glucocorticoids'*'?. There is an inhibition
of epidermal lipid synthesis“zj. Psychological stress could
also compromise the antimicrobial defense, also by glu-
cocorticoid-dependent mechanisms'”.
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The role of stressful events in psoriasis, alopecia
areata, atopic dermatitis, pruritus and urticaria seems to
be apparently clearer. The role of stressful events in viti-
ligo, lichen planus, acne, rosacea, pemphigus and sebor-
rhoeic dermatitis is either controversial or insufficiently
exploredﬂ‘w“’].

ALOPECIA AREATA

Hair is very important in our lives, even since childhood,
so hair loss could affect both self-image and social rela-
tions. The aetiopathogenesis of alopecia areata is com-
plex, and includes genetic factors, autoimmune processes,
infectious factors and psychological factors (stress and
personality characteristics of patients).

First observations are dating from early “60’s when
alopecia areata was related to mental stress' ™', Tt took
about 15 years to come again to the idea of “alopecia
areata and stressful events™'” or correlating hair loss in
children to underlying emotional disturbance™”. Patients
with alopecia areata are considered by some authors to
lack symbolic or language schemes of representation for
experiences of separation and loss, which affects person-
ality and creates a devoid-of-affect impression. Alopecia
areata patients have high rates of alexithymia and avoid-
ant behavior that could reduce the ability to cope with
stress** In 1991, there is a case-control study on 92
Saudi patients associating atopy and psychological stress
to alopecia areata'™,

There are different opinions regarding the involve-
ment of stress in alopecia areata. Some believe that
general events could appear in up to 80% of cases with
alopecia areata, with 62% stating this as a serious event”",
Other studies found stress involvement as precipitating
or aggravating factor in 55% to 75% of cases (compared
to 20% in controls)®. On the other hand, Tan ez /™
found that stressful events preceded hair loss in only 9.8%
of 132 alopecia areata patients. Van der Steen ef a/”". did
not correlate the pathogenesis of alopecia areata with
emotional stress. It seems that stress in alopecia areata
is not recent (Z.e., during the past year), the “aetiology’
being much more insidious. Old stressful situations are
reported more often, revealing a chronic stress™. A case-
control study on 90 patients reported total lifetime and
eatly childhood traumatic disease, alopecia ateata patients
having a higher score of the global impact to their trau-
matic experiences than controls™,

Some studies mention the importance of perceived
stress, which is sometimes even more important than
the stressful situation itself for both the first episode
and recurrence™", Gupta cited a study by Andersen,
in which only 23% of subjects had recent stresses that
occurred less than 3 mo before disease onset"”, Gupta
et al” described alopecia areata patients in their study as
having high reactivity to stress; these patients also had
higher scores for depression. Picardi ez 4™ did not find
significant differences between the same two groups
when comparing the total number of stressful events

>
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and the number of undesirable or major events (21 cases
studied). Moreover, the control group had a greater num-
ber of uncontrollable events. The authors support the
idea of the influence of personality characteristics (alexi-
thymia, avoidance of attachment relationships) or poor
social support on individual susceptibility to stressful
situations. As for children and adolescents are even fewer
reports regarding stress, starting from no correlation with
stress (to involvement of stressful events in up to 80%
of children)™,

There are reports that alopecia areata pediatric pa-
tients experienced more stressful events™". In studies
regarding alopecia areata in children and teenagers stress
seemed to be a precipitating factor in 9.5% of cases (up
to 3 mo prior to onset of disease)”™, or even in 58% of
cases™. Liakopoulou ez al™ correlate the alopecia areata
in children with the lack of positive events during the
time before the onset (33 cases). There are other stud-
ies'"” that had found no significant difference between
the mean number of positive or negative life events in
children with alopecia areata (12 cases compared to a
normative sample). The types of events noticed by chil-
dren with alopecia areata were mostly related to school
(beginning school or kindergarten, exams at the end of
gymnasium, change of class or school, problems with
school-mates or teachers, too many classes or homework,
children feeling over-solicited) P Other data”” had found
similar types of events involved before the onset of alo-
pecia areata in children: family disputes, starting school,
parent’s divorce, operation, but also different kinds (birth
of a sibling, commencement of speech therapy). The
study of Andreoli® on 180 children and teenagers has
proposed as potential stressful events: separations (from
people, pets, habits, things or familiar environment) in
37% of cases, relational problems (in family, school, with
friends) in 32% of cases, but also the difficulties for the
child to fulfill the parents’ expectations (especially in
school activity) in 24% of cases.

PSORIASIS

Psoriasis is a chronic inflammatory with a prevalence of
2% in general European population and even higher in
children (4% in children under 16 years old)*'. Even the
impact on the patient’s and family’s life is important, only
a few studies are searching for the presence of stress as
potential triggering factor.

The actiopathogenesis is complex, including genetic
and environmental factors. Among risk factors, stress-
ful life events™™ seem to play important roles. In 1980,
% noticed that patients with psoriasis were exposed
to stressful life situations before onset significantly more
than those with fungal infections. In Burkhart ez al'™ re-
view, the role of stressful events in psoriasis seems to be
clear for both onset (42%-72%) and relapses (80%). But,
there are other studies that found no difference com-
paring psoriatic patients to controls regarding the mean
number of recently experienced life events, the number

Faval
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of undesirable, uncontrollable or major events'*”. In a

prospective cohort study™ no association between pso-
riasis and antecedents of stress was revealed. Despite the
constant interest for stress involvement in psoriasis, case-
control studies were made only during last years and only
a few were using a type of questionnaire to investigate
the presence of life events™"*". Most of papers are pre-
senting self-reported situations.

There are different data in the literature. Results re-
garding stress involvement are starting from values of
6.9% (precipitating)™, 35% (for onset)™", 45%-50% (for
onset/recurrence)” " up to 60%-72% (for onset™ " or
exacerbation”*" ™), “Incubation” period differs from 15 d
(honeymoon)™, to one month before the onset/exacer-
bation®™, three months"™., or six months™. Compared to
controls, patients with psoriasis reported more stressful
events during the last 12 mo™. There is a comparative
study presenting stress induced exacerbations in children
(50.4%) and adults (42.7%)"",

There are studies that found no significant differences
between patients and controls regarding the total number
of stressful events, the number of undesirable, uncon-
trollable and major adverse events, or no cortelation
between the severity of stress and the moment of onset
B A prospective study, but
on a small sample (9 women) does not support the idea
of psoriasis worsening by stress”!. Stress was associated
with psoriasis only for patients experiencing four or more
stressful events in the preceding year'"!. Patients with
psoriasis had a very high level of perceived stress and a
deeply altered quality of life'”. Patients’ beliefs of stress
involvement range from 37% to 78%, Daily stressors
influence disease outcome in patients with psoriasis by
affecting cortisol levels at moments of high stress. Fur-
thermore, patients with persistently high levels of stress-
ors seem to have a specific psychophysiological profile of
lowered cortisol levels and may be patticulatly vulnerable
to the influence of stressors on their psorizlsis[641

Family stress influences the psychological well being
more than other types of daily stress events in patients
with psoriasis[“l. Family matters were mentioned by
42.7% of psoriatic patients, statistically significant com-
pared with controls (P < 0.0001). In 35% of psoriatic
cases, “the stressful event” was represented by the ill-
ness/death of someone dear”™

An interesting study'™ compared the differences in
stressful situations described by psoriatic patients dut-
ing peace and war time. During peace periods there were
evoked, as in out study, death of a family member, own
disease or serious disease of a family member, but also
problems with children education, divorce or marriage.
War time stressful situations were different: killing/
wounding some member of family or close to person,
wounding inquiting person, separation from wife/chil-
dren, loosing of property or soldiering in the army’.

There are studies mentioning that up to one third of
patients could have the very first lesions even since child-
hood™*" which can increase the psychological distress

or exacerbation of psoriasis
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during the formative years. Negative traumatic experi-
ences could influence the onset of psoriasis both in early
childhood and adulthood”.

There is a lack of studies in pediatric dermatology
regarding the subject of stress involvement. There are
reports of stress'”"” as trigger in psoriasis among other
factors such infections”” ™" summertime!™” 91
Most of the data mention inflammatory focus as the
most frequently trigger in childhood psoriasismm. Nega-
tive traumatic experiences during childhood seem to be
present in psoriatic patients, but there is no correlation
between the severity of the disease and traumatic ex-
periences[(’sj. Seyhan et al™ found the presence of emo-
tional stress in more than half of a group of 61 cases. A
study®™ on 223 cases reports that psoriatic lesions could
be exacerbated by stress (50%), but also by upper respira-
tory tract infection (28%) and trauma (49.6%). In a very
recent case-control study, children with psoriasis men-
tioned more often than controls the presence of stress-
ful life events in the year preceding the disease and also
environmental tobacco smoke exposure at home!™. But,
there are also reports of patients not aware of any role
of infections, injury or stress as precipitating factors of
psoriasisl73].

or trauma

VITILIGO

With a 3000 year history, vitiligo is one of the important
stigmatizing skin conditions. The importance of stressful
events, including the number of these, before the onset
has been described in several case-control studies ™.
Stress is reported before onset in more than half, up to
65% of patients[74’76’77]. Patients with vitiligo had a signifi-
cant number of stressful events in the year preceding the
onset of the lesions, compared to controls”. But, there
are other studies with no differences between vitiligo
patients and controls, comparing the number of stressful
events™ . Women seem to be more sensitive to stress,
mentioning more stressful events than controls”™. Viti-
ligo patients reported more than controls the exposure
to three or more uncontrollable events, suggesting that
alexithymia, insecure attachments and poot social support
could reduce the ability to cope with stress, increasing the
susceptibility to vitiligo”.

Potential stressful situations reported in other viti-
ligo studies were marital or financial problemsm], loss of
loved ones (eg., death, separation), illnesses and changes
in eating or sleeping habits”™. In a study by Silvan, 40%
of vitiligo patients experienced the death of a close
friend or family member. In comparison, 25% of vitiligo
patients experienced loss in a study by Papadopoulos
et al™; loss in this case meaning relocation, or the loss
of friends, family, or familiar surroundings[75’79]. Patients
with vitiligo often have different perceptions of the
etiology of their disease. They thought that both stress
(30%-60% of cases) and genetic background (2432%) are
involved”™. There are few reports of the psychosocial
impact of vitiligo on children and adolescents although
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vitiligo can have a serious impact on their lives. This
ranges from vitiligo having no correlation with stress to
involvement of stressful events in about 50% of cas-
es™, Psychological vulnerability can also influence the
onset and evolution of psychosomatic dermatoses, along-
side the presence of stressful events. A recent study™ on
the temperament of children with vitiligo revealed that
these children score high on the “harm avoidance” scale,
meaning that compared to their healthy siblings, children
with vitiligo seem to have a greater fear of strangers and
have a heightened response to any changes in a close rela-
tive. Age, change of location, and situational or environ-
mental alterations can also be predictors of stress. About
half of vitiligo vulgaris patients have onset of their ill-
ness during childhood, which can increase psychological
distress during the formative yearsM. On the other hand,
in the prepubertal period, children are not focused yet
on their physical appearance, so an early onset could also
act as a “protective factor”, enabling the child to develop
compensatory mechanisms of coping with disease and
ways to strengthen self-esteem™. Periods of adjustment
to new conditions, such as the beginning of education
(school or kindergarten), being an only child, or having
separated parents (particularly in boys) could be consid-
ered special situations in which children with vitiligo need
more support and require the intervention of families,
teachers and doctors"”"

LICHEN PLANUS

Lichen planus is a dermatological condition that could
appear in 0.38% to 6% of outpatients, mostly over
45 years old®". There are different opinions regarding
the etio-pathogenesis of lichen planus, some of them
correlating stress involvement with the onset/extension
of the disease. There are not so many papers studying
the presumed role of stress in lichen planus patients, and
most of them are referring to oral lesions only. Stress,
alongside spicy food, poor oral hygiene could precipitate
or aggravate oral lichen planuslgg’sgj. Burkhart ¢z o/ made
a correlation between stress and oral lichen planus, a
stressful situation before the onset being reported in 51%
of cases, but there was no control group included™, but
with no control match. There is another study on 46 pa-
tients with lichen planus that revealed with stress involve-
ment in 67% of cases, compared to 21% in controls”. In
a study of 55 cases, Mansur? described stressful events
in almost 90% of patients with cutaneous lichen planus.
As for oral lichen planus, there is a mention of stress
presence in up to 90% of 30 cases (case-control study)””.
On the other hand, there are studies that did not observe
more stressful life events in oral lichen planus patients
compared with controls”*"”. Patients with lichen planus
could have higher levels of salivary cortisol than controls,
revealing a correlation with the level of stress” A
study on oral lichen planus has not found any differ-
ence between patients (30) and controls regarding the
salivary cortisol level™. Family problems seem to be
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more important as stressful events in patients’ lives”"".

Lundqvist e @/ found moderately increased perceived
stress in 17% of lichen planus cases (erosive lesions: oral
and genital) compared with 8% in controls. Thirteen per
cent of cases reported high stress level compared to 3%
in controls. Symptoms from both genital and oral area in-
terfered with daily life, work and social life/spare, higher
scores of perceived stress influencing this interference.

ACNE

During the last years it was a debate regarding the im-
portance of stress involvement in acne evolution. Some
studies reveal the presence of perceived stress. Patients’
beliefs should be taken in consideration, they consider
stress as aggravating factor.

The skin, especially the pilo-sebaceous unit, could be
seen as an endocrine organ, being a target for hormones,
synthesizing hormonal substances and expressing diverse
hormone receptors. Recently, neurogenic factors were
considered involved in the acne pathogenesis. The effects
of neuropeptides on the morphology of sebaceous gland
were studied. The substance P that could be increased in
stressful situations induces the proliferation and differen-
tiation at the sebaceous glandm’mm. At the level of acne-
involved skin there is an over-expression of CRH system,
activating inflammatory and immunological processes
with an exacerbation of acne lesion during stressful situa-
tions'"".

There are studies suggesting stress as an important fac-
[102-105]

tor in the pathogenesis of acne, up to 90% of cases
Both girls and boys are mentioning mental stress, the
score of stress increasing with the severity of acne"",
Teenagers from Singapore wete evaluated in petriods of
intense stress (before examinations) and low stress (sum-
mer holiday). There were no differences in the secretion
of sebum. There was a correlation between the level
of stress and the severity of lesions, suggesting other
mechanisms besides the seborrhea””. More important
was the perception of stress and patient’s belief related
to the possible cause. Stress is seen as a precipitating and
aggravating factor for acne lesions, besides hot weather,
excessive sweat, poor hygiene, smoking, alcohol intake
or chocolate™ """, Patients with high levels of stress and
with the tendency to develop dysmorphophobia have to
be approached in a complex manner together with psy-
chiatrists and psychologists[m. Stress involvement in the
precipitation and exacerbation of acne is still a dilemma,
some studies denying this hypothesis“m. The debate is
open, future studies will certify or deny the observations
and patients’ beliefs.

ATOPIC DERMATITIS

Atopic dermatitis is a complex disease traditionally in-
volving interaction of genetic, environmental, and im-
munologic factors. First observations of the correlation
of life situations, emotions and atopic dermatitis are
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coming from 19499 In 1976, emotional stress had to

be considered in the evaluation of children with atopic
dermatitis”"'”. Then, in 1986, data from 19 countries from
Europe and North America include psychic stress among
decisive factors' .

Stress is considered as a triggering factor, besides
exercise, climatologic factors, sweating, irritants, aeroal-
lergens, food, microbial organisms“w’lz”. Patients with
atopic dermatitis have a hyporesponsive hypothalamo-
pituitary-adrenal axis, with a concurrent over reactivity of
sympathetic adrenomedullary system!"”"", Psychological
stress has different immunologic effects in patients with
atopic dermatitis including a shift in immunity toward a T
helper type 2 cell/allergic response!®'*’. Neuropeptides
released in the skin may also mediate neurogenic inflam-
mation, including mast cell degranulationm7’1zsj. Suckling
reduces the plasma levels of SP, VIP and NGF". There
is a correlation between self-reported stress during preg-
nancy and maternal NGF levels, important in predicting
children with a risk of atopic dermatitis"™. Patients with
atopic dermatitis showed increased IgE levels 24 h after
Trier Social Stress Test (free speech and mental arithme-
tic tasks in front of an audience)”". High technology
causes stress that could aggravate the atopic dermatitis
symptoms. Playing video games and computer-induced
stress increase the plasma levels of substance P and VIP,
specifically in patients with atopic dermatitis"™, Writing
mail on a mobile phone enhance the plasma NGF and
allergic symptoms'>""*, Laughter caused by viewing a
comic video reduces the plasma NGEF, neurotrophin-3
and allergic responses””. Humorous films could be use-
ful in the treatment of night-time wakening that is often
in patients with atopic dermatitis. These patients have
elevated salivary ghrelin levels at 2 am, ghrelin being
involved in growth hormone secretion, regulation of ap-
petite, anxiety, night-time wakening and stress' . Stress
impairs skin barrier function, both the barrier homeo-
statis and stratum corneum integrity“’m’ms]. Teenagers
with atopic dermatitis had reported mental distress cor-
related with their symptomsmq. Divorce/separation of
the parents, severe disease or death of a family member
could influence the risk of developing atopic eczema in
children", Family environment is important predictor
of symptom severity™”. Stressful social interactions with
more negative communication patterns could add to the
patients’ level of stress aggravating the course of atopic
dermatitis"™. Stress caused by a natural disaster is also in-
fluencing the symptoms[lm. Stress-induced exacerbations
make psychosomatic counseling recommended. “Eczema
schools” educational programs are helpful*!,

URTICARIA

Stressful life events seem to be important as precipitat-
ing and aggravating factor in chronic urticaria ', 16%
of the patients in the chronic urticaria group reported
stressful events within 1 year preceding onset or exacer-

bation of skin disease! . In the 6 mo preceding disease
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onset, patients with chronic idiopathic urticaria had
significantly more life events with a higher subjective im-
pact of them" "', More than 37% of chronic urticaria
patients reported stress as aggravating factor"* Tn the
chronic urticaria group, the most common stressful life
event seen was death of a close family member. Family
disputes, financial problems, sexual problems, illness of
a family member, getting married or engaged, trouble at
work could be also be involved""”. Posttraumatic stress
was associated with chronic idiopathic urticaria through
alexithymia and defensive attitude**'*
also important in the evolution of chronic urticaria
There are other reports that do not correlate stress with
the course of the disorder (e.g., psychosocial stress test
does not alter the dermographic reaction)”*"*”. Insom-
nia could be an important predisposing factor for urti-
caria"™. Good ego-function, coping strategies and family
support were associated with decreased frequency of ur-
41 Relaxation therapies, stress management could
be useful in the complex approach of chronic urticaria
patients' >+ Skin tests in allergic patients could be

significantly improved with autogenic training and relax-
[156]

| Perceived stress is
[151,152]

ticaria

ation

SEBORRHEIC DERMATITIS AND OTHER
DISEASES

The role of stressful events in seborrheic dermatitis is
controversial or insufficiently studied"”. Mental stress
can influence the disease, causing flare-ups and being
the main triggering factor”™"). Stress suggests a poor
prognosis' . Studies on musicians reveal an important
incidence of hyperhydrosis, lichen planus, psoriasis, seb-
orrheic dermatitis and urticaria, because of the emotional
factor involved"". Overtiredness and mental stress could
induce more frequent relapse for both oral and genital
herpes"'. Stressful life events can worsen or trigger

pemphjgusm].

CONCLUSION

Stress is a very important factor to be taken in consid-
eration as precipitating or aggravating factor in different
skin conditions. We should consider both stressful life
event itself and the impact on patients’ life (perceived
stress). Psychosomatic approach is recommended, involv-
ing stress management, relaxation sessions, educational
programs and psychiatric consultations.
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Abstract

Psoriasis has been lately seen as a potential systemic
inflammatory disease associated with a range of co-
morbidities exhibiting an overlapping pathology and pre-
senting a great social health impact such as cardiovas-
cular disease and metabolic diseases, including obesity.
Adipose tissue is considered a genuine endocrine organ
producing a variety of bioactive adipocytokines, like
leptin, adiponectin, resistin and visfatin, participating in
physiological and pathological processes, such as ener-
gy balance, insulin sensitivity and resistance, immunity,
inflammation, hematopoiesis and angiogenesis. Adipo-
cytokines could serve as a missing link in the association
between psoriasis, obesity and metabolic co-morbidities.
In chronic inflammatory disease states such as psoria-
sis, adipocytokines may be implicated in psoriasis onset,
progression, severity as well as in the pathogenesis of
co-morbidities. Measuring serum adipocytokine levels in
the future may be useful in predicting psoriasis severity,
progression, treatment outcome and risk of any co-mor-
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bidities. Interventions to decrease pro-inflammatory adi-
pocytokine levels could offer preventive and therapeutic
options for improving psoriasis severity and protecting
against its co-morbidities. Candidate strategic interven-
tions incorporate increased physical activity, weight
control and pharmacologic approaches such as metfor-
min. However, the mechanisms underlying the actions
of adipocytokines in psoriasis as well as their potential
diagnostic, prognostic and/or therapeutic utility require
further investigation with larger prospective, longitudinal
and mechanistic studies.

© 2013 Baishideng. All rights reserved.

Key words: Psoriasis; Adipocytokine; Obesity; Leptin;
Adiponectin; Omentin; Resistin; Visfatin

Core tip: Adipocytokines could serve as a missing link
in the association between psoriasis, obesity and meta-
bolic co-morbidities. In chronic inflammatory disease
states such as psoriasis, adipocytokines may be impli-
cated in psoriasis onset, progression, severity as well as
in the pathogenesis of co-morbidities. Measuring serum
adipocytokine levels in the future may be useful in pre-
dicting psoriasis severity, progression, treatment out-
come and risk of any co-morbidities. Interventions to
decrease pro-inflammatory adipocytokine levels could
offer preventive and therapeutic options for improving
psoriasis severity and protecting against its co-morbid-
ities. Candidate strategic interventions may incorporate
increased physical activity, weight control and pharma-
cologic approaches such as metformin.
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PSORIASIS AND ADIPOSE TISSUE

Psoriasis represents a complex, chronic, systemic, T-cell
immune-mediated inflammatory dermatopathy charac-
terized by skin and joint manifestations, and presenting
commonly with erythematous, scaly plaques on various
surfaces of the body"™?. Tts prevalence varies approxi-
mately from 0.1% to 3% worldwide, with a mean preva-
lence rate of 1.90% in Western countries and a lower one
in Asia”.

The etiology of psoriasis remains unknown but the
disease is believed to result from an interaction between
genetic susceptibility and exogenous environmental fac-
tors, such as infection, in particular with B-hemolytic
streptococci, stress and trauma' ", Several human leuko-
cyte antigen (HLA) alleles including HLA-Cw*0602 are
associated with psoriasis, with PSORS7 being the major
susceptibility gene mapped next to the HLA-Cw6 anti-
gen™. Moreover, non-HLA related genes and loci have
been identified and associated with psoriasis risk such as
interleukin (IL)-12B and IL-23R".

Psotiasis has been lately seen as a potential systemic
inflammatory disease associated with a range of co-
morbidities exhibiting an overlapping pathology and
presenting a great social health impact such as cardiovas-
cular disease, metabolic diseases, autoimmune disease,
malignancy, chronic obstructive pulmonary disease, sleep
apnea and psychiatric disorders">*". Overweight/obe-
sity, metabolic syndrome (Mets), diabetes mellitus type
2 (t2DM) and dyslipidemia occur at a higher frequency
in psoriasis patients than in general population[sj. Mets
constitutes a constellation of cardiometabolic risk factors
comprising central obesity, impaired glucose tolerance, el-
evated blood pressure and dyslipidemiam. Both psoriasis
and Mets share common genetic predisposition; though
their exact interplay remains enigmatic. Also, psoriasis
and metabolic disorders share common risk factors such
as smoking, obesity, physical inactivity and psychological
stress”. Hence, all these cardio-metabolic risk factors,

lifestyle parameters and the underlying chronic systemic
psoriatic inflammation may all contribute to an increased
risk for cardiovascular disease.

Apart from its fat storage function, adipose tissue con-
stitutes an active endocrine organ secreting several bioac-
tive adipocytokines regulating physiological and patho-
logical processes, such as appetite, insulin sensitivity and
resistance, immunity, inflammation, hematopoiesis and
angiogenesis' . Increased adiposity following weight gain
is associated with elevated levels of adipocytokines, com-
prising leptin, resistin and visfatin, and decreased levels of
adiponectin and omentin, that may promote stimulation
of monocytes and T cells, leading to both T-helper (Th)1
and Th17 immune responses and impairing the function
of T regulatory cells""?. Besides, the etiopathogenesis of
Mets is attributed to hyperinsulinemia and insulin resis-
tance mediated by adipocytokines, such as tumor necrosis
factor-alpha (I'NF-q), leptin, adiponectin and resistin'"",
It seems that obesity may potentiate the inflammation of
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psoriasis while, at the same time, it may help the develop-
ment of Mets. Therefore, adipocytokines may represent
a missing link in the association between psoriasis and
metabolic co-morbidities, and could be used as potential
biomarkers for assessing psoriasis severity, progression,
treatment outcome, and risk of co-morbidities.

ADIPOCYTOKINES AND PSORIASIS

Leptin

Leptin is a 16-kDa, 167-amino acid adipocytokine that
1s primarily produced in adipose tissue. It is a pleiotropic
molecule regulating food intake, appetite, energy ex-
penditure, immunity, inflammation, hematopoiesis, cell
differentiation and proliferation*"”. Leptin levels are
directly proportional to the amount of body fat and fluc-
tuate with acute changes in caloric intake, signaling the
amount of energy stored in adipose tissue!™>". Although
patients with hypoleptinemia and leptin deficiency are
obese, common forms of obesity, insulin resistance and
metabolic syndrome are accompanied by hypetleptinemia
due to leptin resistance'”. Leptin may be involved in the
pathogenesis of psoriasis. It stimulates monocytes and
macrophages, enhances the secretion of proinflammatory
cytokines TNF-q, IL-6, IL-1, and 1L.-12, and shifts T-cell
differentiation to Thl phenotypem’m. Leptin stimulates
also keratinocyte proliferation, angiogenesis and expres-
sion of adhesion molecules”. Despite the small size of
epidemiologic studies and the lack of adjustment for
body mass index (BMI) in analyses, the majority of stud-
ies examining the association between leptin and psoriasis
has documented that psoriasis is associated with hyper-
leprjnemiamﬂ. Also, elevated leptin levels characterize
psoriatic arthritis and correlate with Psoriatic Arthritis
Joint Activity Index"”. Tn most studies, leptin correlated
with Psoriasis Area Severity Index (PASI) score, repre-
senting, therefore, a biomarker of psoriasis severity and
chronicitym]. Indeed, severely affected psoriatic patients
exhibit a significant increase in leptin levels compared to
moderately affected patients''?. Furthermore, leptin re-
ceptor and leptin expression in skin biopsies were found
increased in severe psoriasis“qj. However, a possible as-
sociation of psoriasis with leptin needs to be analyzed
further with larger prospective, longitudinal and mecha-
nistic studies in order to provide further insights into the
paracrine and endocrine mechanisms underlying leptin’s
role in psoriasis.

Adiponectin and omentin

Adiponectin is a 30 kDa, 244-amino-acid protein pro-
duced predominantly by white adipose tissue, sharing a
homology with TNF-q, collagen VII, X and complement
factor Clq[m’“]. Adiponectin exhibits insulin-sensitizing,
anti-inflammatory, anti-atherogenic, cardioprotective and
anti-neoplastic effects as well as distinct actions in lipid
metabolism!*"". The high molecular weight isoform is
the biologically active configuration of adiponectin, being
related with Mets, insulin resistance and cardiovascular
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disease"". Hypoadiponectinemia is the common path-

odenominator of the constellation of risk factors that
compose Mets, such as hypertension, dyslipidemia, obe-
sity, hyperglycemia and insulin resistance''. In contrast,
hyperadiponectinemia is present in chronic inflammatory
and autoimmune diseases not related to obesity such as
theumatoid arthritis and inflammatory bowel disease"”.
Adiponectin exhibits powerful anti-inflammatory prop-
erties by inhibiting the inflaimmatory cytokine network
and down-regulating TNF-a-induced expression of
endothelial adhesion molecules, TNF-q-expression in
macrophages and adipose tissue, TNF-q-induced secre-
tion of 1L-6 in monocyte cells and keratinocytes i vitro
as well as TNF-q, IL-6, IL-17, IL-22 and interferon-y
from T-lymphocytes™ ¥, Despite the fact that psoriasis
is often associated with disease states characterized by
hypoadiponectinemia such as Mets and obesity, contro-
versial data exist in the literature regarding the association
of adiponectinemia with psoriasis. A decrease, no change
and even an increase in adiponectin levels have been re-
ported in psoriasis patientsm’zo’zzj. Although not all results
were adjusted for BMI, some studies have indicated a
BMI independent change in adiponectin levels especially
P11 2s well as a negative correlation with
PASI and pro-inflammatory cytokines such as TNF-q
and IL-6"".

Omentin, a newer 40-kDa adipocytokine, secreted
mainly by stromal cells in the visceral fat, with similar
properties to adiponectin, was found decreased in psori-
atic patients in comparison to controls™.

after treatment

Resistin

Resistin is a 12 kDa cysteine-rich polypeptide which is
produced in humans predominantly by stromal macro-
phages and monocytes of the visceral adipose tissue ™.
Elevated resistin levels ate found in obesity and inflamma-
tion, and may play a significant role in the pathogenesis of
insulin resistance, Mets and 2DM"**". Mote importantly,
resistin acts as a pro-inflaimmatory factor leading to an
increased mRNA expression of twenty chemokines and
cytokines including TNF-q, IL-1, IL-6, IL.-12, chemokine
ligand CXCLS8, monocyte chemoattractant protein-1 and
resistin itself 2 the nuclear factor-kappa B (NF-kB)™. In
the majority of studies exploring the association of resis-
tin with psotiasis, hyperrestinemia characterized untreated
psoriatic patients and correlated with disease severity and
nail psoriasis sevetity index!"**?".

Visfatin and other adipocytokines

Visfatin is a 52-kDa pleiotropic adipocytokine secreted by
the macrophages of the visceral fat, acting as a cytokine,
a growth factor and an enzyme, and playing a significant
role in the cellular energy metabolism and in a vatiety of
metabolic and stress responsesno’m. Despite the conflict-
ing association of visfatin with metabolic and anthropo-
metric parameters, its concentrations are usually elevated
in obese individuals, obese children and adolescents, in
patients with coronary heart disease, t2DM, Mets and
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non-alcoholic fatty liver disease as well as in chronic
inflammatory diseases such as rheumatoid arthritis and
inflammatory bowel disease” *Y. Visfatin enhances the
production of IL-1q, IL-6, TNF-q, intetcellular adhesion
molecule-1 and vascular cell adhesion molecule-1 through
the pro-inflammatory transcription factor NF-xB, and
may contribute to the pathogenesis of vascular inflam-
mation of obesitym’m. Visfatin may play a significant
role in psoriasis pathophysiology. In a small size study,
serum visfatin was significantly elevated in psoriasis pa-
tients than in healthy controls, correlating positively with
disease chronicity and severity™. In vivo, the visfatin gene
expression profile was increased in psotiasis while 7 vitro
visfatin upregulated TNF-q-induced chemokine ligands:
CXCL 8, 10 and CCI20 production and mRNA expres-
sion in human kerarinocytesm’m.

Data regarding newer and promising adipocytokines,
such as vaspin, retinol-binding protein 4 and chemerin
with respect to psoriasis are sparse and controversial*",

The controversy of results in epidemiologic studies
examining the association of adipocytokines with psoria-
sis may be attributed to the (1) retrospective study design;
(2) small sample size; (3) non-adjustment of the results
for BMI, waist circumference and metabolic parameters
as well as for important confounders such as coronary
disease; (4) different ethnic groups examined; (5) impor-
tance of measuring fasting samples »s non-fasting; and (6)
different laboratory assays used.

In conclusion, adipocytokines such as leptin, adipo-
nectin, resistin and visfatin represent key players in many
physiologic processes including energy balance, immu-
nity and inflammation. Adipocytokines could serve as a
missing link in the association between psoriasis, obesity
and metabolic co-morbidities. In chronic inflammatory
disease states such as psoriasis, adipocytokines may be
implicated in psoriasis onset, progression as well as in the
pathogenesis of co-morbidities. Measuring serum adipo-
cytokine levels in the future may be useful in predicting
psortiasis severity, treatment success and risk of any co-
morbidities. We also speculate that interventions to de-
crease pro-inflammatory adipocytokine levels could rep-
resent a preventive and therapeutic option for improving
disease severity and protecting against its co-morbidities.
Candidate strategic interventions incorporate increased
physical activitypg], weight control and pharmacologic
approaches such as metformin"""". However, the mecha-
nisms undetlying the actions of adipocytokines in psoria-
sis as well as their potential diagnostic, prognostic and/or
therapeutic utility require further investigation with larger
prospective, longitudinal and mechanistic studies.
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