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The burden of sensitive skin

Sensitive Skin Syndrome (SSS) is a highly prevalent dermatological disease in many ethnic groups. It affects more likely
women than men. It tends to improve when aging. SSS may be associated with other skin diseases such as seborrheic
dermatitis, atypical psoriasis, rosacea, perioral dermatitis and atopic dermatitis. Extrinsic factors may worsen it, such as
inadequate use of cosmetics, but also environmental factors or lifestyle. Physiopathology of SSS is not completely
elucidated, but it appears that the major causative factors are defects in the skin barrier function, but also increased
neurosensorial stimulation. Diagnosis must be careful, as it depends merely on the patient’s assertions. After eviction of
other concomitant dermatitis, the questionnaire is important, and a battery of physical trials may help in establishing the
diagnosis. Allergic conditions, which may feature similar symptoms as those of SSS, must also be discarded. Medical
treatment consists of topical glucocorticoids or inhibitors of calcineurin in acute phase, whilst cosmetic treatment must be

emphasized, focusing on cosmetics specially formulated for sensitive skin, hydration and sun protection.
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ensitive skin syndrome (SSS) has recently be

described by the International Forum for the
Study of Itch (IFST) through the IFSI special interest
group on sensitive skin, which used the Delphi meth-
od to reach consensus [1]. SSS was described as ‘a
syndrome defined by the occurrence of unpleasant
sensations (stinging, burning, pain, pruritus, and tin-
gling sensations) in response to stimuli that normally
should not provoke such sensations’.

These unpleasant sensations are not related with
lesions attributable to any skin disease. The skin can
appear normal or be accompanied by erythema [2].
SSS can affect any body location, but more likely the
face. Many triggering factors were mentioned in the
literature: cosmetic products, water, environmental
conditions (cold, heat, sun, pollution, moisture,
wind) but also psychological (stress) or hormonal
factors (e.g., menstrual cycle) [2]. SSS may occur
minutes to hours after exposure to triggering factor(s)
and may also last minutes to hours [3]. Sensations
described by patients vary largely: pruritus, burning,
tingling, pungency, thickening or dryness of the skin
[4]. Absence of symptoms in the majority of cases
makes this entity a diagnostic challenge, as it must
be relied on the patient’s assertions.

1. Epidemiology

Epidemiological studies were conducted in many
countries throughout the world, including Japan [5],

United Kingdom [6], Belgium [7], China [8], France
[7], Germany [7], Greece [7], Italy [7], Portugal [7],
Spain [7], Switzerland [7], USA [9], Brazil [10],
Russia[10] and Korea [11]. Asit can be seen in Table,
the results differ from one country to others. In
Western Europe UK and France appear to be more
affected than Germany, Switzerland or Belgium.

In the Mediterranean area, Italy shows a high
range of prevalence, contrarily to Spain, Greece or
Portugal. Similar discrepancies may be noted on
Asia, where the prevalence is high in Japan in
Korea, but much lower in China.

2. Intrinsic factors influencing sensitive skin

a) Ethnicity

Some studies tend to suggest that Blacks are less
prone to feature sensitive skin than Caucasians, the
latter lesser than Asians. However, there is no sta-
tistical evidence which can support this theory. It is
thought that the differences observed between the
various racial types would rather be due to other
factors not directly related with ethnicity, for instance
psychosocial and cultural factors [12, 13] or diet.
Thus, Asians react more intensely to spicy foods [13].

b) Gender

In all studies summarized in Table, prevalence of
sensitive skin is higher in females than in males.
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Table. Prevalence of sensitive skin worldwide

Country Women Men  Global Population
e g 620 520 57.0
Belgium 31.2 22.2 25.8
Italy [7] 53.8
France [7] 51.8
Germany [7] 35.6
Spain [7] 31.6
Switzerland [7] 30.8
Greece [7] 29.8
Portugal [7] 27.4
Russia [10] 50.1 25.4 39.7
USA[9] 50.9 38.2 44.6
China [8] 15.9 8.6 13.0
Japan [5] 56.0 52.8 54.4
Korea [11] 59.1 54.4 56.8
Brasil [10] 45.7 223 34.2

Excepting China, the perception of sensitive skin
in women varies from 31.2 to 62.0 %, whilst in men
it varies from 22.2 to 54.4 %. The reasons are not
demonstrated, but it was supposed that this could
be due to the lower thickness of the skin in
females, and/or hormonal factors interfering in
cutaneous hydration [14] and also obviously in a
wider use of cosmetics in women than in men.

c) Age
It was reported that the age could influence in the
prevalence of SSS.

It was assessed [15] that globally, SSS is a fre-
quent process in the population, which is decreasing
with age. It must be noted that there are few studies
focusing on SSS in childhood, and references of
such studies in the medical literature are almost
non-existent.

d) Location in the body

The main location is the face, mainly the nasolabial
fold [16]. This is probably due to the greater use of
cosmetics in this area and the remanence of the
same in nasolabial fold. Moreover, the facial skin is
thinner than in other areas, with the presence of a
greater number of nerve endings on the face.

Other regions related to sensitive skin already
described are: volar surface of forearms, hands,
genital region and scalp [16].

e) Skin type and phototype

An association between SSS and the skin type was
also observed. Dry skin is told to be more prone to
SSS than oily skin, the latter more than normal skin
[7]. Another factor associated with SSS is the
photopype. Phototype I is the most commonly
associated with sensitive skin.

[) Coexistence of other skin diseases

Some studies have found associations between
SSS and seborrheic diathesis, atypical psoriasis,
rosacea, perioral dermatitis and atopic dermatitis
[17]. Misery et al. [7] report that 12.6 % of the
population included in this study was suffering
another concomitant dermatological disease. The
most frequent were acne, contact dermatitis,
psoriasis, rosacea, atopic dermatitis, seborrheic
dermatitis and vitiligo. All these diseases are
characterized by a pattern of altered skin barrier
and/or inflammation. When there is erythema, the
diagnosis of sensitive skin may be confused with
several dermatitis. However, the presence of
abnormal sensations, triggering factors and
transient nature suggest the diagnosis of sensitive
skin [18].

3. Extrinsic factors influencing sensitive skin

a) Cosmetic products

Cosmetics are the main triggering factors of sensi-
tive skin, especially in women, due to overuse and
sometimes inappropriate use. Presence of poten-
tially irritating substances in its composition
(alpha-hydroxy acids, propylene glycol, butylene
glycol, cocamidopropalbetaine, triethanolamine,
alcohol, fragrances, etc.) increases the possibility of
symptoms [17]. Maintenance of cutaneous pH
(5.5 on the surface) keeps the whole barrier and
adequate hydration of the skin. When the barrier
is compromised, the penetration of substances leads
to the inflammatory reaction with release of a series
of cytokines. Thus, products that alter cutaneous
pH favour sensitive skin. Topical corticotherapy
provokes an increase of the skin fragility and
chronic local erythema susceptible of increasing the
intolerance to cosmetic products and triggering the
symptoms of SSS [17]. Physical or surgical cos-
metic procedures such as phototherapy, UVA radi-
ation, dermabrasion, or laser resurfacing may wors-
en SSS [17].

b) Environmental factors

Environmental factors such as cold, sun, wind, heat,
air pollution or air conditioner were identified as
triggering factors of SSS [12]. The decrease in tem-
perature and humidity characteristic in winter leads
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to a reduction in the water content of stratum cor-
neum and may favour the manifestations of SSS [19].

c) Lifestyle

Differences in the prevalence of sensitive skin could
be attributed to varieties of habits, such as diet and
body hygiene practices. Diets rich in spices, alcohol,
coffee, etc... [17] such as shaving in men, excessive
showers of excessive use of toiletries and fragrances
may worsen SSS [12].

4. Pathophysiology of sensitive skin

Pathophysiology of sensitive skin is not completely

elucidated; however it is recognized that this con-

dition has no immunological or allergic origin [10].
In comparing subjects with SSS vs. subjects with

normal skin, Roussaki-Schulze et al., found in the

former the following objective biophysical charac-

teristics [20]:

1. Very dry skin with a low content in fats res-

ponsible for alterations in the skin barrier

function.

Hyperactivity of the blood vessels in the skin.

3. Increased transcutaneous penetration of water-
soluble chemicals.

4. Increased immune response.

5. Significant decrease of the resistance to alkalis.

6. Increased neurosensorial stimulation.

N

a) Changes in stratum corneum

The main hypothesis attributed to the occurrence
of sensitive skin is the increase in the permeability
of the stratum corneum, leading to greater pene-
tration of substances and also to water loss [4]. In
fact, there is an inverse relationship between the
thickness of the stratum corneum and skin
permeability [12]. The decreased thickness of the
corneal layer facilitates the penetration of sub-
stances capable of inducing the release of cytokines,
leukotrienes and prostaglandins. In turn, these
mediators induce the formation of neurotransmit-
ters which, in turn, stimulate the nerve endings
[21]. A methodology was developed, based on a
stress test under plastic occlusion combined with
the measurement of Transepidermal Water Loss
(TEWL), which permits to evaluate the integrity
of the skin barrier in subjects with SSS [22]. The
results demonstrate that the sensibility of the skin
is closely related to a major deterioration of the skin
barrier function [22]. In addition, in sensitive skin,
adecrease in ceramide levels and decrease in capac-
itance were also detected [23].

b) Reduced threshold of cutaneous tolerance

In SSS, abnormal sensations, vasodilation and
abnormal skin reactions to rapid temperature

changes are highly suggestive of involvement of
the cutaneous nervous system, particularly epider-
mal transient receptor potential (TRP) channels.
These receptors are expressed on cutaneous nerve
endings, and it is known that the activation of
these channels may consequently promote the
release of neuropeptides, inducing cutaneous neu-
rogenic inflammation [13]. Both the transient
receptor potential melastatin 8 (TRPMS) and the
transient receptor potential ankyrin 1 (TRPA1)
are stimulated by cold and by certain substances,
such as menthol. Transient receptor potential
vanilloid 1 (TRPV1) is stimulated by chemicals,
heat, cold, mechanical changes in the lipid layer
and capsaicin; it acts as a cellular sensor, having an
important role in pain and inflammation [4]. In
patients with sensitive skin, neurotransmitters and
their receptors that regulate the neuroendocrine
system of the skin, present in keratinocytes, recog-
nize the stimuli and lead to the release of neu-
rotransmitters as substance P and calcitonin gene-
related peptide (CGRP) [24]. These neurotrans-
mitters induce vasodilation and degranulation of
mast cells, which also act on sensory perception
through endothelin A and B (ETA and ETB)
receptors.

5. Diagnosis of SSS

For a long time, SSS was not diagnosed, as this
entity was first described by Maibach in 1987 under
the name of Cosmetic Intolerance Syndrome [25].
Generally, SSS is self-diagnosed and symptoms are
various and their intensity variable: burning, pru-
ritus, tingling, etc... may or may not be accompanied
by signs such as mild erythema, telangiectasias,
xerosis, desquamation, or urticaria [4]. However, in
most cases, there are only subjective symptoms. It
is essential to question the patient about personal,
family and occupational history, as well as habits
and use of cosmetic products. Complete physical
examination should exclude signs of inflammation
and the presence of other dermatitis, such as con-
tact and atopic dermatitis [26].

a) Questionnaires

In the absence of visible clinical signs, self-
assessment questionnaires are valid tools for
confirming the diagnosis of SSS. The Sensitive
Scale (SS) is a new scale with a 14-item and a
10-item version that was tested in 11 countries in
different languages on 2.966 participants [27].
Questions from the Sensitive Scale were given by
physicians for each symptom as follows: «in the last
3 days, did you notice?.. Could you score it from 0
to 10?». The 14 questions comprise two parts:
1. Skin condition felt: Skin irritability, Tingling,
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Burning, Sensations of heat, Tautness, Itching,
Pain, General discomfort, Hot flashes and 2. Visible
skin conditions: Redness, Scaling, Edema/Swelling,
Oozing and Scabs. The score may vary from 0 to
140. (Fig. 1). Using the 10-item version appeared
to be preferable because it was quicker and easier to
complete, with the same internal consistency and
the 4 items that were excluded were very rarely
observed in patients [27]. The 10 questions in this
shortened version comprise two parts: 1. Skin
condition felt: Skin irritability, Tingling, Burning,
Sensations of heat, Tautness, Itching, Pain, General
discomfort, Hot flashes and 2. Visible skin
conditions: Redness. The score for SS-10 varies
from 0 to 100. (Fig. 2)

b) Physical trials

The orientation given by the score of the questio-
nnaire can be validated by physical trials. Farage
et al. [12] make a review of the different tests
existing for evaluating SSS and classified them in
three groups: sensory reactivity test, irritation test
evaluating the visible symptoms of irritation and
epidermal function test, measuring the structural
and physiological parameters of the skin.

Sensory reactivity test is the cutaneous senso-
rineural evaluation of the application of chemical
substances or physical stimuli. The stinging test
consists of the application of 10 % lactic acid in a
nasolabial sulcus and saline solution in the other
(control), evaluating the intensity of symptoms
reported by the patient according to visual ana-
logical scale. Other substances can be used, such as
capsaicin, ethanol, sorbic acid, among others [28].
A patient-reported discomfort scale may be used:
0: no discomfort or very mild discomfort, 1: mild
discomfort, 2: moderate discomfort and 3: severe
discomfort. Such tests are quick and easy to per-
form, although they are subjective and lacking
predictive value.

Irritation tests measure the signs of skin irrita-
tion after application of substances known as irri-
tants (such as sodium lauryl sulphate), by means of
colorimetry or electrical capacitance measurement,
for example. They are non invasive and objective
exams. However, they require from the physician
specific devices [26].

Epidermal function tests aim to measure struc-
tural or physiological changes in the skin after
application of irritants. The most used parameters
are measure of transepidermal water loss (TEWL),
cutaneous pH, epidermal thickness [26].

Magnetic resonance can be used in studies
aimed to evaluate brain activation during provoca-
tive tests of cutaneous sensory reactivity through
nuclear magnetic resonance imaging, both in indi-

DEGREE OF OVERALL SKIN IRRITATION DURING THE PAST 3 DAYS

Using a vertical line, indicate the symptoms felt during the past 3 days on the horizontal
line (0 = absence of irritation, 10 = intolerable irritation)

A Important: To be completed by the patient.

Skin irritation 0 | | 10
Min | | Max

SEVERITY OF SKIN CONDITION DURING THE PAST 3 DAYS

Please indicate the intensity of each of the following symptoms during the past 3 days.
0 = zero intensity, 10 = intolerable intensity): darken one number between 0 an 10.

A Important: To be completed by the patient.

Skin condition felt:

Tingling OO0 @03 ® 6 6 0 ® 0O
Burning ©O 0 006 ® 6 ©® 0 ®© ©
Sensations of heat OO0 00 ® 6 6 0 ® ©
Tautness OO0 @03 ® 6 6 0 ® O
Itching OO0 03 ® 06 6 0 © ©
Pain OO0 00 ® 6 6 0 ® ©
General discomfort OO0 @03 ® 6 6 0 ® 0O
Hot flashes OO0 @03 @06 6 0 ® O
Visible skin conditions:

Redness OO0 00 ® 6 6 0 ® ©
Scaling OO0 @0 ® 6 6 0 ® O
Edema/Swelling 0O 0O @06 ® 6 6 0 ® ©
Oozing OO0 @03 ® 06 6 0 ® ®
Scabs OO0 @03 ® 6 6 0 ® O

Fig. 1. English version of Sensitive Scale-14 (27)

DEGREE OF OVERALL SKIN IRRITATION DURING THE PAST 3 DAYS

Using a vertical line, indicate the symptoms felt during the past 3 days on the horizontal
line (0 = absence of irritation, 10 = intolerable irritation)

A Important: To be completed by the patient.

Skin irritation 0 10
Min | | Max

SEVERITY OF SKIN CONDITION DURING THE PAST 3 DAYS

Please indicate the intensity of each of the following symptoms during the past 3 days.
0 = zero intensity, 10 = intolerable intensity): darken one number between 0 an 10.

A Important: To be completed by the patient.

Skin condition felt:

Tingling OO0 03 ® 06 6 0 ® ©
Burning 0O 0O @06 ® 6 6 0 © ©
Sensations of heat OO0 03 ® 6 6 0 ® O
Tautness OO0 03 ® 6 6 0 ® 0O
Itching OO0 00 ® 6 ©® 0 ® ©
Pain OO0 @03 ® 6 6 0 ® O
General discomfort © 0O @0 ® 6 6 @ ® ©®
Hot flashes © 0 @0 ® 6 6 0 ® ©
Visible skin conditions:

Redness OO0 @03 ® 6 6® 0 ® O

Fig. 2. English version of Sensitive Scale-10 (27)

viduals with normal skin and in those with sensitive
skin, by verifying differences between the two
groups [29].

Dermoscopy: some authors have reported the
presence of structural alterations in the sensitive
skin visualized through dermoscopy (demonstrat-
ing capillary dilations) and confocal microscopy
(showing epidermis with thinner than normal
thickness) [30].
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6. Let’s not make the confusion between
allergy and sensitive skin

Contact tests and contact phototests should always
be considered in the investigation of the patient
with sensitive skin, seeking to exclude allergic and
photoallergic contact dermatitis. In addition to the
standard and complementary batteries (according
to the medical history), it is essential to test the
patient’s own cosmetic products [26]. Unlike
patients with allergic contact dermatitis, most of
those with sensitive skin respond negatively to
contact tests [4].

7. Treatment and prevention of SSS

The treatment of sensitive skin comprises several
steps. In cases where there is a predisposing
dermatitis to the symptomatology, the control of
the disease contributes to the improvement of the
condition [4].

a) Medical treatment

This concerns the acute phase of SSS. Topical
corticoids are efficient in the treatment of sensitive
skin, provided they are used on short periods of
time, due to their side effects such as skin thinning
and alteration of skin barrier [31]. The topical
inhibitors of calcineurin (tacrolimus or pime-
crolimus) are also efficient and do not possess the
side effects of glucocorticoids. However, they can
also lead in sensitive skin to adverse reactions such
as pruritus and itching, which are not severe and
use to be transitory [31].

b) Cosmetic treatment

Some authors recommend that the use of all
cosmetics should be discontinued for a period of
two weeks. After this period, the products are
reintroduced one at a time. Next, the patient should
be reassessed and perform complementary tests.
Prior to the reintroduction of each patient’s prod-
uct, the open test should be performed for each
patient [26].

Others [32] recommend to leave the cosmetics
used at that time, and shift directly to the use of
cosmetics specially formulated for sensitive skin,
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K. AlA

Ynieepcumem Iynvenomo Mapxoni, Pum, Imanis

CUHAPOM YYTAMBOI LLKIpW

Cunzpom uytiuBoi mkipu (CHIII) € nomupeHuM aepMaToJoriYHUM 3aXBOPIOBAHHAM y 6araThoX eTHIYHUX Tpyrax. Bin
yPasky€ vacTilie jKiHOK, HiK JOJIOBIKiB, i Ma€ TeHIEHINI0 A0 moJinierts nepebiry B mporieci crapinms. CHII moxe aco-
HioBaTtucs 3 IHIIMME IKIPHUME 3aXBOPIOBAHHIMU, TAKMMU 1K ce00PeHUI 1epMaThT, aTUIIOBUIA 1Icopias, posailea, 1epi-
OpaJIbHUIT IepMaTUT Ta artoniyHuil gepmarut. Iloripumru Horo mepebir MOKYTh TAKOK 30BHIIIHI YHHHUKH, IPUMIPOM,
Hea/IeKBaTHE BUKOPUCTAHHS KOCMETUKH, 1 (haKTOPU HABKOJMIIHBOTO CEepeoBHINa Ta crnocoby xutts. Dizionaromnoriio
CUH/POMY Yy TJIMBOI IIKIpU He 3’ICOBAHO MOBHICTIO, ajie, OYeBU/HO, OCHOBHUMU HOTO IIpUUMHaMu € aedekT y bap’ epuiit
byHKIT mWKipH, a TAKOK MOCUIECHHS HEHPOCEHCOPHOT CTUMYJIAIL. /liarHo3 MoBMHHI BCTaHOBIIOBATH 00€PEKHO, OCKIIBKI
BiH 3asIeKUTh Jutie Bij indopmartii narienTa. [licas BUKTIOUEHHS iHIMX CYMTyTHIX IEPMATUTIB MOKHA BUKOPUCTOBYBATH
3aMUTYBATBHIK, & TAKOK PE3YJIbTaTh (Di3UTHUX OCTI/KeHb, SKi I0OMTOMOXKYTh BCTAHOBUTH J[iaTHO3. AJIepTiliHi CTaHM!, s
SIKUX XapaKTepHi MoIiOHI CUMIITOMU, TaKOXK MOBUHHI OyTu BUKI0YeH]. JIikyBaHHs niepeabadae pUusHaueHHs TIIOKOKOP-
TUKOIAIB 200 IHTIGITOpPA KaJbIMHEBPUHY B TOCTPHIl 1ePiojl, KOCMETUYHUIT e A0 Mae (DOKyCyBaTUCS Ha CIIEIialbHO
PO3POGJIEHNX JIJIs Uy TJIMBOI WIKIpK 3ac00ax, TifipaTaliii Ta 3aXuUcTi Bijl COHIIS.

Koo4oBi ciioBa: uyT/inBa MiKkipa, peakTHBHA MIKipa, MimepuyTarBiCcTh, NIKipHI 6ap’ep, KOCMETHKA.
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K. AnA

Ynusepcumem Iynvervmo Mapxonu, Pum, Hmanus

CVHAPOM YyBCTBUTEABHOM KO

CHHIPOM 9yBCTBUTENBHON KOXKU SIBJSIETCS IIMPOKO PACIIPOCTPAHEHHBIM JI€PMATOJIOTMYECKUM 3200JIeBAHIEM BO MHOTHX
ATHUYECKUX TPYIIaX. ITOT CHHAPOM Yalie HAOIIOMACTCs Y JKEHIIMH, YeM MYKYUH. VIMeeT TeHIeHIMIO K YAYUYIIeHUIO TTPU
crapeHun. Mosker ObITh ACCOIMUPOBAH C APYTMMHU KOKHBIMU 3a00JIEBAHUSAMM, TaKUMU Kak CeGOPEeiiHbIN AepMaTur,
ATUINYHBIHN TICOPHa3, po3ailea, IePHOPAIBHBIH IepPMaTUT U aTOITIMYecKNil iepMaTHT. BHentHue hakTopsl, HapuMep, Heaslek-
BaTHOE UCIOJIb30BAHIE KOCMETHKH, 8 TAKKE (PaKTOPbI OKPYIKAOIIE CPe/ibl Ui 06pa3 JKU3HU MOTYT YXYAIIUTE €r0 TeUeHHe.
Du3MoONaToIOTU CHHPOMA YYBCTBUTETLHON KOJKHU He BBISICHEHA TIOJIHOCTDIO, HO, TO-BUANMOMY, OCHOBHBIMHU TIPHYITHAMI
siBasTioTCst JleheKThl B OapbepHOil (DYHKIMK KO, a TaKXKe YCUJIEHHEe HePOCeHCOPHON cTuMyJsiiuu. JInarnos Hy:KHO
CTaBUTb OCTOPOKHO, IIOCKOJIbKY OH 3aBUCHUT TOJIBKO OT yTBep:KAeHMil nanuenTa. Ilocse uckiodenus 1pyrux conyTcTBy-
IONINX IEPMATHTOB MOKHO MCTIOJTb30BATh ONTPOCHUK, a TAKXKe Pe3yIbTaThl (PU3MUECKNX MCCIeIOBAaHNN, KOTOPBIE TIOMOTYT
B YCTAHOBJICHUY [IMATHO3a. AJIJIEPIUYECKUE COCTOSIHUS, KOTOPbIe MOI'YT UMETh CXOHbIE CUMIITOMBI, TOKE JIOJIKHBI ObITH
uckiouensl. JledeHue npeaycMarpuBaeT HazHaueHUE TIIOKOKOPTUKOUAOB MM UHIMOUTOPOB KaJIbIIUHEBPUHA B OCTPOIl
(ase, B TO BpeMsi KaK KOCMETHUYECKUIT yXO[ J0JKEH (DOKYCUPOBATHCS HA CPEACTBAX, CIEMAILHO Pa3pabOTaHHBIX JIJist
YYBCTBUTEJILHON KOKU, TM/IPATAIIMK U 3AIIUTBI OT COJIHIA.

KmoueBbie ciioBa: YYBCTBUTEJbHAA KOJKQA, pEaKTUBHas KOKa, TUIIEPYYBCTBUTEIbHOCTD, KOJKHBIN 6apbep, KOCMeETHUKa.
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