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CLINICAL MANIFESTATIONS AND IMMUNOLOGY OF NUMMULAR ECZEMA
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Being a relatively common chronic skin condition with understudied pathogenesis, nummular eczema captures attention of
medical researchers. The aim of this wok was to describe clinical manifestations of the disease, revise criteria for its accurate
diagnosis and understand the role of malfunctioning components of the adaptive and innate immunities in triggering the
inflammatory response. Using high-sensitivity ELISA assays, we assessed the cytokine profiles, determined the levels of
adhesion molecules and the affinity of serum antibodies in 51 patients with nummular eczema. The immune profiles of the
patients were dominated by proinflammatory interleukins, being deficient in regulatory cytokines. The relative abundance of
mononuclear CD50* and CD54+ cells was increased. Natural antibacterial immunity was weakened by the production of low-
affinity serum antibodies. Based on our findings, we have established criteria for the differential diagnosis of nummular eczema
and described a contribution of both regulatory and effector immunity components to the abnormal immune homeostasis. We
conclude that the discovered defects of the humoral regulation and non-specific resistance in patients with nummular eczema
are pathogenic and determine the course of the disease.
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KIIMHNKO-UMMYHOJIOIMMHYECKUE XAPAKTEPUCTUKH
HYMMYNAPHOWN 3K3EMbI

B. HO. Yokyxy, H. M. LLlaposa &, H. I KopoTkuit, E. B. JasTaH, C. B. Kykano

Kadbenpa nepmatoBeHeponornmv, negmaTpnyeckmin hakynsTer,

Poccuiickuin HaumoHanbHbI MCCReaoBaTenbCKA MeAULIMHCKIIA YHUBepcuTeT umenn H. V1. Muporosa, Mockea
LLInpokasa pacnpoCTpaHeHHOCTb, AMUTENBHOE XPOHUYECKOE TedeHre 3aboneBaHnst 1 HEAOCTATOMHO N3YYEHHbI MaToreHe3
OMPEenENsItoT NHTEPEC K MPOoBnemMe HYMMYNSPHOM 9K3eMbl. LIenbio HaCcToSALLENO NCCNeaoBaHVS BbII0 U3yHeHe OCOBEHHOCTEN
KITMHNYECKOMO TEHEHNS 9K3EMbI, KITMHNYECKIX KPUTEPVER AJ151 MOCTAHOBKM AMarHo3a 1 onpeneneHme ponm HapyLLIEHI OCHOB-
HbIX CMCTEM BPOXXAEHHOIO 1 adanTUBHOMO MMMYHUTETA B Pa3BUTUM BOCHANUTENBHOMO NpoLiecca. C Mcnonb30BaHNEM BbICOKO-
4yBCTBUTENBHOMO VDA ans onpeneneHrs LUTOKMHOBOMO CTaTyca, MOSIEKYS aare3nn 1 apUHHOCTU CbIBOPOTOYHbIX aHTUTES
obcnenoBaH 51 60bHON HYMMYSPHOM SK3EMOM. YCTAHOBMIEHO, YTO Y BOMbHBIX HYMMYSIPHO 3K3eMOW Habnoganch n3me-
HEHME COOTHOLLIEHNS BbIPAOOTKN MHTEPNENKMHOB C MpeobnafgaHnemM NpoBOCHaNUTENbHBIX BAPUAHTOB, a Takke ancbanaHc B
CUCTEME MMYHOPEMYAATOPHbBIX LUTOKNHOB. OBHAPY»XXEH 3HAUYUTESbHBIN POCT OTHOCUTENBHOMO KOIMYECTBA MOHOHYKIIEaPHbIX
knetok CD50* n CD54+. BbisiBneHbl HapyLLEHUS1 ECTECTBEHHOIO aHTMOAKTEPUANTBHOIO UMMYHUTETA, KOTOPble OOYCOBMEHBI
NPOAYKUMEN HN3KOAHUHHBIX ChIBOPOTOYHBIX aHTUTEN. [1poBeaeHHasa paboTa No3BoMIa yCTaHOBUTL KpuTepun anddepeH-
LnanbHOV OMarHOCTUKN HYMMYNSIPHOW ak3eMbl. OnpeaeneHbl 0COBEHHOCTU HapyLLEHW CO CTOPOHbI MIMMYHHOIO rOMeocTasa,
KacaroLMECS Kak MMYHOPEryNSTOPHbBIX, Tak U UMMYHO3M(EKTOPHbIX 3BeHbEB. OBHAPY»KEHHbIE HAPYLLEHWS B CUCTEME MYMO-
panbHOM perynsaumm UMMYHHOIO OTBETA W COCTOSIHUM HECMIELMMDUHECKON PESUCTEHTHOCTIN Y BOMIBbHBIX HYMMYISPHOW SK3EMOM
NMEIOT MaTOreHETUHECKOE 3HAYEHNE 1 OMPEAENAOT OCOBEHHOCTI KIIMHUHYECKOIO TeHeHs JaHHOro 3ab0neBaHuis.

KnioyeBble cnoBa: HyMMyNsapHas aK3emMa, KIVHUYeCcKme NposBneHns, nHtepnerkmnHbl IL-10, IL-12 v IL-17, Monekynbl aare-
31K, aOUHHOCTb aHTUTEN, ANArHOCTUHECKNE KPUTEPUM, HENMPSIMAsA NMMYHOIKOOPECLIEHLMS
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Eczema, a common skin condition, remains a therapeutic
challenge due to its chronicity, frequent and continuous
relapses, understudied pathogenesis and complicated
treatment [1-3]. One of eczema types, nummular dermatitis,
has been recently reported to become increasingly incident
and resistant to standard therapies. To date, eczema is
believed to be a polyetiologic disease caused by a variety of
overlapping exogenous and endogenous factors [4-6]. Among
the major contributors that trigger eczema development and
maintain chronic inflammation are endocrine, metabolic and
neurohumoral factors and genetic predisposition [7-9]. Some

authors point to the suppressed immunoregulatory function,
deficit of regulatory T cells and increased activity of humoral
immunity that accompany nummular eczema, suggesting that
abnormalities in both cellular and humoral components of the
immune system may have a role in the development of this
disease and its relapses [10-13].

[t has been established that non-specific resistance and
functional activity of neutrophils are often compromised in
patients with nummular eczema; their complement system
is dysfunctional, lipid peroxidation is aggravated and the
compensatory antioxidant system is hyperactive [14, 15]. On
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the whole, though, cytokine profiles of such patients have
hardly been investigated. The literature is scarce [10] and
does not give a full picture of how cytokines are involved in
this pathology. With that in mind, we decided to study how
proinflammatory IL-17 and regulatory IL-10 and IL-12 behave
in patients with nummular eczema.

Our aim was to describe clinical manifestations specific
for nummular eczema and understand the roles of defective
interleukin-based modulation of the immune response and
non-specific resistance in the development of this condition.

METHODS

The study was carried out at the facilities of Cheryomushinsky
Moscow Research and Clinical Center for Dermatology,
Venereology and Cosmetology of Moscow Department of
Healthcare. The study was approved by the local Ethics
Committee of Pirogov Russian National Research Medical
University, Protocol Ne 164 dated April 17, 2017. All patients
gave informed consent to participate. The study was conducted
in patients over 18 years of age who had developed clinical
symptoms of nummular eczema more than 6 months before
the study and had not been receiving immunosuppressive
drugs in the last 6 months before the study. The exclusion
criteria were severe chronic conditions, TB, syphilis, cancer,
and refusal to participate.

The participants included 23 males and 28 females aged
18 to 64 years. The onset of the disease varied considerably,
occurring on average 4.8 + 0.4 years before the study.

In most cases, the first clinical symptoms appeared
between 18 to 28 years of age. The most common triggers
were household irritants (10 patients, or 19.6%), stress (9
patients, or 17.6%), and diet (6 patients, or 11.8%). Microbial
contamination was observed in all participants and was
chronic and recurrent in 44 patients (86.3%). The number of
relapses varied from 2 to 8 per year, lasting from 2-3 weeks
to 3 months. The symptoms were very pronounced, indicating
acute inflammation. Twenty-one patients (41.2%) had lesions
on upper and lower extremities (the back of the hands, soles,
forearms and lower legs). Other patients (58.8%) had extensive
cutaneous lesions on the back, shoulders, lateral body surfaces
and abdomen. The disease started with itchy round-shaped
erythematous spots with clear boundaries, miliary or vesicular
papules, pustules, crusting and scaling. In rare cases patients
developed microvesicles, followed by the formation of serous
wells and 00zing.

Using ELISA assays, we measured the levels of IL-10,
IL-12 and IL-17 in the patients’ blood serum. The tests were
performed using the Proplan microplate washer (Picon,
Russia), the SkylLine shaker (ELMI, Latvia) and the Uniplan
spectrophotometer (Picon, Russia). Reagent kits were by
Vector-Best, Russia.

Peripheral blood mononuclear cells were immunotyped by
indirect immunofluorescence using ICO monoclonal antibodies.
The relative antibody affinity was determined by solid phase
immunoassays with different molar concentrations of sodium
thiocyanate, which breaks the bonds in the antigen-antibody
complex. The levels of soluble antigens sCD50 and sCD54
were measured by ELISA using monoclonal antibodies ICO-
60 and ICO-184. The obtained concentrations were presented
in arbitrary units per ml (U/ml) and compared to the average
results of laboratory tests conducted in healthy individuals.
The data were processed by variance analysis in Microsoft
Excel. Mean arithmetic M and mean error m were computed.
Significance of differences was assessed using Student’s
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t-test. The differences were significant at p < 0.05 (95%
probability).

RESULTS

The tests revealed elevated concentrations of IL-12 in the
peripheral blood of patients with nummular eczema, which were
as high as 159.8 + 5.9 pg/ml in comparison with the reference
values (32.1 + 2.6 pg/ml). The IL-17 levels were elevated in
all patients, reaching 6.1 + 1.0 pg/ml, which was well above
the reference range (0.22 + 0.1 pg/ml). The IL-10 levels were
as low as 4.1 + 0.18 pg/ml, which is substantially below the
reference values (14.1 = 0.2 pg/ml; see the Table). The levels
of sCD50 and sCD54 (196.5 + 4.6 U/ml and 31.5 + 2.8 U/ml,
respectively) fell outside the reference range, but the difference
was minor. Still, the relative quantities of mononuclear cells
CD50*and CD54* (79.8 + 9.9% and 81.8 + 10.8%, respectively)
in the blood serum of the participants were significantly above
the norm (59.3 + 7.8% and 60.2 + 7.9%, respectively). The
analysis of the immunoassay data showed reduced affinity of
serum antibodies to the common antigenic determinant in 26
(51.1%) patients with nummular eczema. Normal affinity was
observed in 25 (49.9%) patients. Reduction to 500-1000 units
was observed in 16 (31.4%), reduction below 500 units —in 10
(19.7%) patients.

DISCUSSION

The symptoms of nummular eczema have changed significantly
over the years complicating differential diagnosis and affecting
diagnostic accuracy. The typical location of lesions is now
different, their pattern tending to be infiltrative, with rare
exudating vesicles or microerosions.

The conducted immunoassays have demonstrated that the
onset and development of nummular eczema are accompanied
by immunological events typical for acute inflammation. The
literature [2] mostly reports abnormal production of IL-1, IL-2
and IL-6. Our study, however, provides a more objective
picture of cytokine behavior in patients with nummular eczema.
Specifically, we have established a multifold increase in IL-12
and IL-17, indicating a tendency of lymphocytes to differentiate
more into Th1 than into ThO cells, which probably results in
intense production of proinflammatory cytokines and triggers
acute inflammatory response in the dermis and epidermis.
In turn, the lack of IL-10 leads to the immunoregulatory
dysfunction and promotes pathological changes that determine
the clinical symptoms of the disease. A huge increase in low-
affinity antibodies downregulates the activity of the complement
system and facilitates microbial opsonization, eliminating the
bacterial threat. At the same time, low-affinity antibodies bind
to the membrane receptors of regulatory T cells making them
more sensitive to microbial antigens. The number of soluble
adhesion molecules falls, while their membrane-bound forms

Table1. Cytokine concentrations in the blood serum of patients with nummular
eczema

IL-10 (pg/ml) IL-12 (pg/ml) IL-17 (pg/ml)
Patients with nummular |, 4 g 1g+ | 150.8+5.9* | 6.1+1.0*
eczema (n = 38)
Reference values 141 +0.2 32.1+2.6 0.22 + 01

Note: *significant at p < 0.01, as compared to the reference values.
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become abundant, contributing to the increased migration of
cells to the inflammation sites and promoting chronicity.

CONCLUSIONS

Our study reveals that these days the symptoms of nummular
eczema start to show at a young age, the typical location of
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