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Food allergen sensitization patterns in psoriasis patients
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ABSTRACT

Background. Psoriasis is a chronic relapsing systemic disease characterized by inflammation in the skin. Etiology
of psoriasis remains elusive, since there are many factors triggering a pathological process in the skin. Data on the
frequency of allergies in patients with psoriasis are extremely few and contain conflicting results in the literature,
which determines the relevance of the study. Researchers described coexisting atopic dermatitis (AD) and psoriasis
(PS), which does not exclude common causes and mechanisms leading to skin damage.

Aim. To study and conduct a comparative analysis of food allergen sensitization patterns in patients with psoriasis
and atopic dermatitis.

Materials and methods. A prospective study included patients with psoriasis (group 1, n=51) and atopic dermatitis
(group 2, comparison group, n = 20) aged 18—57 years. A control group (group 3, n = 19) encompassed apparently
healthy sex- and age-matched individuals. Specific allergy testing included allergy history and determination of
sensitization patterns by analyzing serum concentrations of total immunoglobulin E (IgE) and allergen-specific
IgE (sIgE) to food allergens using ELISA test systems (Alkor-Bio, Russia) on the Thermo Scientific Multiskan FC
microplate photometer. The calculation and analysis of the obtained data were carried out using the Statistica 8.0
software package.

Results. The concentration of total immunoglobulin E in the blood serum for PS patients was 57.9 [31.6;
135.1] IU / ml, for AD patients — 210.4 [56.2; 1,000.0] IU / ml, and for the control group — 45.1 [23.4;
144.0] IU / ml, respectively, p, ,= 0.005; p, ;= 0.001; p, ;= 0.4. Food allergen sensitization was determined sig-
nificantly more often in the group of AD patients compared to the group of PS patients: 95.0 (n = 19) vs. 37.2%
(n = 19), respectively, p, ,= 0.005. In the group of AD patients, sensitization to chicken eggs, tomatoes, and
peanuts was found significantly more frequently than in the group of PS patients and in the control group. Sen-
sitization to beef, buckwheat, and potatoes was significantly more common in the group of PS patients than in
the controls.

Conclusion. Following the study of the serum concentration of allergen-specific IgE (sIgE) to food allergens,
we revealed food allergen sensitization not only for AD patients, but also for PS patients. However, in our study,
sensitization patterns to the studied allergens have their own characteristics depending on the specific disease.
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Cech6v|n|n3au,|ns| K nnwjeBbiM ajlyiepreHam 60nbHbIX ncopiasom

Bbapuno A.A., CmupHosa C.B., Cuisakos A.A.

Hayuno-uccnedosamenvcxuti uncmumym meouyunckux npooiem Cesepa (HUH MIIC) — Kpachospckuil Hayunblii
yenump Cubupcxoeo omoenenus Poccuiickoti akademuu nayx (OUL] KHL] CO PAH)
Poccus, 660022, 2. KpacHosipck, yn. [lapmusana Keneswnsxa, 32

PE3IOME

Icopnaz — XpoHHYECKOe PENUANBHPYIONIEE CHCTEMHOE 3a00JIeBaHME, XapaKTePU3YIOIIEecs] BOCTIAIUTEIHHEIM
HpoIeccoM B 3mmaepMuce. Bompoc 06 3THOMOTHH MCOpHa3a OCTaeTCs OTKPHITHIM, TaK KaK CYMIECTBYEeT MHOMKe-
CTBO TPHUITEPOB IS 3aITyCKa MAaTOIOTHUYECKOTO mpolecca B Koxe. JJaHHBIE 0 4acTOTe BO3HUKHOBEHUS aJIEPTHU
y OOJBHBIX TICOPHA30M KpaifHe HEMHOTOUNCIIEHHBI M COIEPKaT MPOTHBOPEUUBEIE PE3yIBTATHl B IUTEPATYPE, ITO
OTIpesieNsieT aKTyaIbHOCTh NCCIEAOBAHMA. I3BECTHO O COUETaHNH aTOIMMIECKOTO JIepPMATHTa M MICOpHa3a, 9T He
HCKITIOYaeT OOIIHOCTH MPUYNH H MEXaHU3MOB, TPUBOAAIINX K MOPAKEHHUIO KOXU.

Hens. M3yunTh ¥ IPOBECTH CPABHUTENBHBIN aHANN3 CHIEKTPA CEHCHOMIN3AIMHU K NMUILEBBIM alepreHaM O0IbHBIX
TICOPHA30M H aTONMUUYECKUM AEPMATUTOM.

Marepuaibl U MeToabl. [IpoBeneHo mpocnekTUBHOE HccienoBaHue OoibHBIX ncopuaszoM (I1C, 1-1 rpymma,
n = 51) u aronuyeckuM nepmatutoM (AJl, 2-a rpynma, rpynmna cpaBHeHus, n = 20) B Bozpacte 18-57 ner. Kon-
TponbHas rpynna (3-s rpymma, n = 19) BKiIroyanga MpaKTHYeCKH 3I0POBBIX JIIOAEH, CONOCTAaBUMBIX IO IONY H
Bo3pacTy ¢ 6onpHEIMH. Crenuduueckoe aieproiormdeckoe 00caeJoBaHNE BKIFOYAI0 cOOp aJuieproIoruieckoro
aHaMHe3a, YCTAHOBJIEHHE CIIEKTpa CEHCUOMIM3AIMN IyTeM OIpelelIeHHs] KOHLICHTPaluHi 00Iero HMMYyHOTI00Y-
muHa E (IgE) u annepren-cnenuuuecknx IgE k nmumeBsIM amiepreHaM ¢ UCHONB30BaHHEM TECT-CHCTEM (KOM-
nanust «Ankop-bruoy», Poccnst) MeTonom nMMyHO(EPMEHTHOTO aHalKM3a Ha MIOJTyaBTOMAaTHYECKOM aHAIIM3aTope
Thermo Scientific Multiskan FC. Pacuer u aHamu3 MONyYEHHBIX JAaHHBIX MPOBOJWIN C MOMOIIBIO MaKeTa Mpo-
rpamu Statistica 8.0.

PesyabTatel u o6cy:kaenne. Kornenrpanus obmero nMmyHorno0yinHa E B chIBOpoTKe KpoBH 00NBHBIX [1C
cocrasmia 57,9 [31,6; 135,11 ME/mi, 6ompabix AL — 210,4 [56,2; 1000,0] ME/mi1, B KoHTpONEHOH Tpymme — 45,1
[23,4; 144,0] ME/M11 COOTBETCTBEHHO, p, ,= 0,00S;p“ = 0,00I;pl, ,= 0,4. Cencnbunusanus K NUIIEBBIM aJuiepre-
HaM CTaTUCTHYECCKU 3HAYUMO Yallle Olpeessuiach B rpymme 6onbHEIX A/l B cpaBHeHuH ¢ Tpynmoit 6ombHbIX [1C:
95,0% (n = 19) mporus 37,2% (n = 19) cOOTBETCTBEHHO, P, ,=0,005. B rpymme OonbHBIX AJl ceHCHOMIH3aus K
KypUHOMY SHIly, TOMaTaM M apaxuCy BbISIBICHA CTATHCTHYCCKH 3HAYMMO Yallle B CPABHEHHUH C TPYIIION OONBHBIX
I1C u rpymmoit koutposst B rpynme 6ompabix I1C ceHcnOmmm3anys k roBsanHe, TpedKke U KapToQeo BhIIBICHA
CTaTUCTUYECKU 3HAYMMO Yalle B CPABHEHUH C KOHTPOJIBHOW TPYIIIIOH.

3akuovyenue. TakuMm 06pa3oM, BEISBICHA CEHCUOMIN3AIMS Ha OCHOBE M3yUYEeHHsI KOHIIGHTPAIMH aJllepreH-Crel-
ndpmnueckux IgE (sIgE) k numieBsM ajutepreHaM B CBIBOPOTKE KPOBU HE TOIBKO O00nmbHBIX A/Jl, HO 1 60mpHBIX [1C,
NPUYEM CHEKTpP CEHCHOMIN3ALHMU K U3y4aeMbIM aJUIepreHaM MMeeT CBOM OCOOEHHOCTH B 3aBHCHMOCTH OT HO30-
JIOTHH.

KnroueBble ci10Ba: icopras, aTOMMYECKUH IepPMATHT, TIHIIEBAast aJIePTHsl, CCHCUOMIM3AIHs, aJulepreH-CIeupu-
yeckue IgE

KOHq).]'Il/lKT HUHTEPECOB. ABTOpLI JACKIIApUPYIOT OTCYTCTBUE SIBHBIX U INOTCHIUAJIBHBIX KOH(I)J'II/IKTOB HUHTEPECOB,
CBA3aHHBIX C Hy6J'[PIKaIlPICI>i HaCTOSIU.[efI CTaTbu.

Hcrounnk ¢punancupoBaHus. ABTOPHI 3asBISIIOT 00 OTCYTCTBUM (PUHAHCHPOBAHMS P IPOBEICHUH HCCIIE0-
BaHMSI.

CooTBeTCTBHE NPUHIMIAM 3THKH. Bce yqacTHUKH MOAMMCcaIM HHHOPMUPOBAHHOE COTJIacHe Ha y4acTHE B HC-
cnenoBannu. Mccnenoanue onodpeno stnueckuM komuterom HUM MIIC (mpotokon Ne 12 ot 10.12.2013).
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INTRODUCTION

Despite multiple theories of psoriasis (PS), its
etiology and pathogenesis remain elusive [1, 2].
Ineffectiveness of current curative and pathogen-
specific therapies for PS makes its study relevant and
determines the need to search for new approaches to
the study of the disease, including its etiology and
pathogenesis [3-5].

Psoriasis and atopic dermatitis (AD) are skin
diseases both characterized by the simultaneous
presence of systemic inflammation and skin damage.
Canonically, PS is considered as a Thl / Thl7-
mediated skin disease, while AD is characterized
by a predominant type 2 immune response [1, 6].
Earlier, it was believed that the presence of AD
excluded simultaneous development of PS in patients
due to fundamentally different immune responses.
Recently, researchers have described coexisting AD
and PS [7-11]. Therefore, studying coexisting AD
and PS may lead to discovery of new therapeutic
targets and facilitate the development of strategies for
personalized care [8—10].

AD is the earliest manifestation of allergic march
characterized by progression of a systemic allergic
reaction from eczema to allergic rhinitis and bronchial
asthma [11]. In recent years, the term “psoriatic march”
has been coined, which reflects the polysystemic
nature of inflammation in PS [12].

Modern researchers have described that AD and PS
are characterized by similar histologic changes in skin
lesions. Thus, in patients with AD and PS, histology
revealed neutrophil infiltration in foci of skin lesions
[13, 14]. The hypothesis according to which chronic
inflammation in PS contributes to an increase in the
number of B lymphocytes in skin lesions followed by
overproduction of total IgE in the blood serum and
predominant Th2 response in these patients is of great
interest [15]. The role of Th17- and Th22 lymphocytes
in the pathogenesis of both AD and PS was discussed
[14-18]. Studies on the concentration of specific IgE
antibodies to various groups of allergens in PS are
few, which determines the relevance of this research
[19, 20].

According to some authors, patients with PS are
characterized by an increase in specific IgE antibodies

to birch pollen, timothy, rye, potato, and carrot [19].
According to the dual allergen exposure hypothesis,
food allergen sensitization may develop not only via
oral exposure but also following allergen penetration
through impaired skin barrier [19, 21]. This fact
determines the relevance of studying food allergen
sensitization in patients with coexisting PS and
AD, while a comparative analysis of food allergen
sensitization patterns can help identify new factors
and mechanisms leading to skin damage.

The aim of the study was to investigate and conduct
a comparative analysis of food allergen sensitization
patterns in patients with PS and AD.

MATERIALS AND METHODS

The study included patients with PS (group 1,
n =51) and AD (group 2, comparison group, n = 20)
aged 18-57 years. The average age of patients in group
1 was 40.0 + 1.8 years, in group 2 — 25.0 + 2.0 years.
In the gender profile of both groups, women prevailed:
52.9% (n = 27) in group 1, 55% (n = 11) in group
2. A control group (group 3, n = 19) encompassed
apparently healthy sex- and age-matched individuals.
The severity and extent of PS were measured by the
Psoriasis Area and Severity Index (PASI). The average
PASI score in the PS group was 10.0 [6.0; 14.4].

All patients underwent specific allergy testing,
including allergy history and determination of
sensitization patterns by analyzing serum concentra-
tions of total immunoglobulin E (IgE) and allergen-
specific IgE (sIgE) to food allergens using ELISA
test systems (Alkor-Bio, Russia) on the Thermo
Scientific Multiskan FC microplate photometer. We
used reagents for determining sIgE to the following
food allergens: cow milk, beef, chicken egg (whole),
chicken meat, gluten, wheat, oat, rice, buckwheat,
potato, carrot, tomato, apple, peanut.

According to the manufacturer’s instruction
(Alkor-Bio, Russia), the level of sIgE > 0.35 kIU / 1
indicated a positive response. Sensitization to the
studied allergens in the control group was not detected.
The calculation and analysis of the obtained data were
carried out using the Statistica 8.0 software package.
Statistical processing of the results was performed
by calculating the mean and the error of the mean
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(M £ m). The data were presented as the median and the
interquartile range Me [Q, ., ; O..,.] and as the absolute
and relative number of sensitized patients n (%). The
differences were considered statistically significant at
p <0.05.

RESULTS

In the group of PS patients, prior history of allergy
(allergy and / or allergic diseases) was established in
41.2% (n = 21) of cases, seasonal allergy — in 7.8%
(n = 4) of patients, family history of allergy (allergy
and / or allergic diseases among close relatives) —
in 27.5 % (n = 14) of cases, and family history of PS —
in 39.2% (n = 20) of cases.

The average age at PS onset was 24.0 + 2.1 years,
the total disease duration was 11.0 = 1.6 years. In
76.5% (n=139) of cases, skin rash was accompanied by
intense itching. The main clinical manifestations of PS
were a monomorphic rash with flat papules of various
sizes and large pink and red plaques, characterized
by hyperproliferation and aberrant differentiation of
the epidermis. In PS patients, relapsing — remitting
skin disease was observed in 56.7% (n = 29) of cases,
exacerbations in autumn and winter occurred in 33.3%
(n = 17) of cases, and exacerbations in spring and
summer were noted in 9.8% (n = 5) of cases, mainly in
patients with coexisting pathology (seasonal allergic
rhinoconjunctivitis).

According to allergy history, urticaria, allergic
rhinitis, and insect and drug allergies were noted in
95% (n=19) of AD patients. Family history of allergy
in AD patients was detected in 55% (n =11) of patients
and seasonal allergic manifestations — in 60% (n =
12) of cases. The following clinical manifestations of
AD were detected: erythema, dry skin, excoriations,
peeling. Itching was observed in 95% (n = 19) of AD
patients. Skin damage in most AD patients was as
follows: limited — 60% (n = 12) of cases, generalized —
30% (n = 6) of patients, diffuse — 10% (n = 2) of cases.
Moderate AD was found in 90% (n = 18) of cases,
whereas a severe course of AD was recorded in 10%
of patients.

The serum level of total IgE for PS patients was
57.9 [31.6; 135.1] IU / ml, for AD patients — 210.4
[56.2; 1,000.0] IU / ml, for the control group — 45.1
[23.4; 144.0] IU / ml, respectively, p, , = 0.005;
P, ;= 0.001; p, = 0.4. Literature data on the con-
centration of total IgE in PS are conflicting. Increased
serum levels of total IgE have been reported in some
studies [15], whereas others did not demonstrate
statistically significant differences in total IgE

concentrations between PS patients and controls [22].
Higher concentrations of total IgE were shown to be
associated with the duration of skin lesion in PS and
correlated with the severity of the clinical course of
the disease [19].

Food allergen sensitization was detected
significantly more often in the group of AD patients
compared to the PS group: 95.0 (n = 19) vs. 37.2%
(n=19), respectively, p, ,= 0.005 (Table).

Table

Comparative characteristics of food allergy sensitization
patterns in patients with psoriasis and atopic dermatitis, n (%)

PS patients, AD patients,
n=51 n=20 ’
P,,=02
p,,=0.1
P, ,=0.02
p,,=02
py.;=0.02
p,,=0.1
p,.,=0.04
P, 5= 0.04
p,,=03
p,.=03

Parameter

Cow milk 2(10.5) 5(26.3)

Beef 5(26.3) 2(10.5)

Chicken egg

(whole) 0 4@y

Chicken meat 0 1(5.3)

P,= 0.3
Dy~ 0.3

P,= 0.1
D= 0.3
p,,=0.04

P,= 0.1
D, ;=0.08
P,.;=0.004

Gluten 0 1(5.3)

Wheat 1(5.3) 421.1)

Oat 3(15.8) 7 (36.8)

Rice 1(5.3) 2(10.5)

Buckwheat 6 (31.6) 2(10.5) py,=0.01

Potato 4(21.1) 0

Carrot 3(15.8) 2(10.5)

Tomatoe 1(5.3) 8(42.1)

Apple 3(15.8) 6 (31.6)

Peanut 2(10.5) 12 (63.1)

Note. In the control group, sensitization to the studied allergens was
not detected.
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Sensitization to chicken eggs, tomatoes, and peanuts
was found significantly more frequently in the group of
AD patients than in the group of PS patients. Chicken
egg allergy is known to be one of the most common
in the world [23]. According to the literature, chicken
egg allergy is observed in one third of adult American
population [23]. Consequently, high incidence of
sensitization to chicken eggs in patients with AD
identified in this study does not contradict the literature
data [24]. Sensitization of AD patients to tomatoes and
peanuts is likely associated with cross-reactivity with
pollen allergens [25]. In the group of AD patients, the
frequency of sensitization to cow milk protein, chicken
eggs, wheat, oat, tomatoes, apples, and peanuts was
significantly higher compared to the control group
(Table).

An interesting aspect of the study is the presence
of food allergen sensitization in patients with PS. The
study showed that sensitization to beef, buckwheat, and
potatoes in the group of PS patients was significantly
more common than in the controls. According to the
literature, sensitization to beef may be associated with
cross-reactivity with cow milk proteins [26]. Literature
data indicate the presence of antigenic determinants
common for some foods and pollen allergens [27, 28].
Sensitization to potatoes and buckwheat in PS patients
is most likely associated with cross-reactivity with
pollen allergens, since this group of patients showed
higher sensitization to birch pollen, sage pollen,
timothy, and rye [19].

DISCUSSION

Literature data on the influence of food allergens on
the development and course of PS are scarce, which
determines the need for further study of the role of
food allergy in the etiology and pathogenesis of PS.
In the present study, sensitization was determined by
studying the level of sIgE to food allergens in the blood
serum of not only patients with AD, but also patients
with PS. The study revealed features of sensitization
patterns to food allergens depending on the type of skin
lesion. Thus, AD was characterized by a wider range of
sensitization to food allergens compared to PS: chicken
eggs, tomatoes, and peanuts. Since AD is a classic
example of an IgE-mediated disease, high incidence
of sensitization to food allergens in this category of
patients should have been expected.

The study revealed high frequency of sensitization
to food allergens in patients with PS. Sensitization
to beef, potatoes, and buckwheat was more
often detected, which may indicate the influence

of these allergens on the development of skin
lesions in PS.

A steady increase in the incidence of allergies in
all diseases is reported all over the world. Assessing
the role of food allergies in PS development is of
great interest. Recently, an increase in the incidence
of coexisting AD and PS has been reported [8, 19].
The presence of food allergies can facilitate damage
to digestive organs, leading to impairment of their
barrier function, thus increasing the permeability and
absorption of various allergens and endotoxins [28].
Moreover, the involvement of the gastrointestinal
tract in the systemic allergic reactions to food
allergy in PS patients is a characteristic sign of
dermatologic manifestations of gastrointestinal
diseases [29].

It is known that food allergen sensitization is marked
by aggravation of allergy symptoms after consuming
foods that are causal allergens [28]. This fact should be
considered in clinical practice and requires prescription
of an elimination diet for AD and PS patients with
account of their individual sensitization patterns to
food allergens.

CONCLUSION

Skin lesions and chronic inflammation in PS and
AD result in impaired epidermal barrier and, therefore,
facilitate more intense penetration of various allergens
through the skin, which contributes to extension of the
sensitization range and progression of the pathology
[30, 31]. Food allergen sensitization in patients with
PS can be both a trigger of the disease and a risk factor
for its development and progression.

The preliminary results of the study determine
the need for prescribing a personalized elimination
diet therapy and other methods of allergy diagnosis,
such as skin prick test, elimination and provocation
tests.
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