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OPUTMHAIIHU CTATUA

ORIGINAL ARTICLES

TENASCIN-C AND INTERLEUKIN-17 UP-REGULATION IN AXIAL
SPONDYLOARTHRITIS PATIENTS

M. S. Al-Hindawi', A. M. Al-Gebori', M. H. M. Alosami?

"Applied Sciences Department, Applied Chemists Division, University of Technology, 10001 Baghdad — Iraq
2Department of Medicine, Rheumatology Unit, Colleges of Medicine, University of Baghdad, 10001 Baghdad — Iraq

Abstract. Background: Axial spondyloarthritis (axSpA) is an inflammatory, systemic rheumatic condition
that mostly affects the axial skeleton. Tenascin-C (TN-C) is a hexameric glycoprotein of considerable size,
upregulated in many inflammatory conditions, while Interleukin-17 (IL-17) is a cytokine that plays an important
role in SpA symptoms. Objective: to examine the serum levels of TN-C and IL-17 in Iraqi axSpA patients and
investigate the upregulation between these parameters and the disease characteristics. Patients and Methods:
Seventy-four axSpA patients and 28 age- and sex-matched controls were studied. Fifty-four patients received
a tumor necrosis factor inhibitor (TNFi) and 20 did not. Serum TN-C and IL-17 concentrations were determined
using the ELISA technique. The Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) was assessed.
For statistical tests, Chi Square, Mann Whitney, Independent Samples T, and Pearson'’s correlation tests were
used. Results: Patients mean age was 35.6 + 0.9 years, 65 males and 9 females, and disease duration was
5.18 + 0.6 years. 47.4% was smokers, 47% had inflammatory low back pain, and HLA-B27 was present in
91%. Mean BASDAI was 6.1 £ 0.4 in non-TNFi and 2.6 + 0.3 in those on TNFi. The serum TN-C concentration
was significantly increased in patients, especially those on non-TNFi (79 + 9.6 pg/mL) compared to those on
TNFi (69.1 £ 3.2 pg/mL) and control (63 £ 3.9 pg/mL), where (p = 0.003) between patients and controls, while
no significant differences (p = 0.21) were found between TNFi and non-TNFi. Serum IL-17 was significantly
elevated in those receiving TNFi (877.9 + 257 pg/mL) compared to non-TNFi (487.2 = 234 pg/mL) and control
(182.4 + 36.6 pg/mL), where (p = 0.033) between patients and controls, while no significant differences (p =
0.3) were found between TNFi and non-TNFi. The TN-C significantly correlated with erythrocyte sedimentation
rate (r = 0.27, p = 0.02) and with hemoglobin (Hb) concentration (r = 0.26, p = 0.02). TN-C and IL-17 were
non-significantly related (r = 0.14, p = 0.2). Conclusions: AxSpA patients demonstrated high levels of serum
TN-C, particularly in those not receiving TNFi, and high IL-17 levels in those receiving TNFi, suggesting that
there is an association with tissue injury from the disease and stimulation of imnmunological and resident tissue
cells. Patients who had not received TNFi showed significantly higher disease activity than others.

Key words: axial spondyloarthritis, Tenascin-C, Interleukin-17, BASDAI

INTRODUCTION

Axial spondyloarthritis (axSpA) is an inflamma-
tory, systemic rheumatic condition with a wide range
of symptoms. The axial skeleton, sacroiliac joint
(SIJ) and spine, is mostly affected [1]. In addition to
the peripheral joint inflammation, entheses, and low
back pain (LBP), axSpA causes extra-musculoskel-
etal or systemic symptoms [2]. The axSpA refers to
patients with structural damage seen on radiographs
(radiographic axSpA) commonly known as ankylos-
ing spondylitis (AS) and patients without structural

damage seen on radiographs (non-radiographic ax-
SpA, nr-axSpA) [3]. Nr-axSpA represents an early
stage of inflammation while AS represents the prog-
ress of the disease [4].

Tenascin-C (TN-C) is a hexameric glycoprotein
found in the extracellular matrix, upregulated in many
inflammatory conditions. It is the first of the four tena-
scins (C, W, R, and X) in the tenascin family, and its
expression pattern is unique [5,6]. The structure of
TN-C subunits contains four regions: N-terminal, epi-
dermal growth factor — like repeats, fibronectin type Il
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-like repeats, and C-terminal globular fibrinogen (gFG)
domain [7]. The elevation of TN-C has been associ-
ated with persistent inflammation in many disorders
like rheumatoid arthritis (RA), malignancies, psoriatic
arthritis (PsA), asthma, fibrosis, and systemic lupus er-
ythematosus (SLE) [6, 8]. In addition, TN-C levels are
elevated in children who have enthesitis-related juve-
nile idiopathic arthritis (JIA) and many of them develop
AS later. TN-C is released when the joint is infected or
traumatically injured, although it does not exist in ma-
ture healthy cartilage [9]. TN-C expression is temporary,
and tissue levels revert to normal when tissue healing
is completed. Through a variety of mechanisms, TN-C
promotes both adaptive and innate immune responses
in arthritic joints. TN-C's C-terminal gFG induces the
pro-inflammatory cytokines and chemokines release in
autoimmune disease patients such as RA [10], which
increases the risk of osteoporosis around the afflicted
joint, erosive synovitis, bone damage, and cartilage de-
terioration [11, 12].

Interleukin (IL)-17 is produced by T-helper 17
(Th17) cells [13], although it can also be produced
by tissue-resident memory cells, natural killer T cells,
mucosal-associated invariant T cells, T-cytotoxic 17
cells, mast cells, and neutrophils. Multiple cell types
are affected by the IL-17 signal, which also triggers
the production of pro-inflammatory mediators such
as tumor necrosis factor (TNF), colony-stimulating
factors, IL-1, and IL-6 [14, 15]. The significant role
of IL-17 in SpA symptoms is in increasing the ex-
pression of genes associated with inflammation in
target cells, including fibroblasts and keratinocytes,
which causes an increase in the synthesis of cyto-
kines, chemokines, and other mediators linked to the
joints, skin, and entheses by enhancing TNF. There
is evidence of decreased disease activity seen with
IL-17 inhibitors in AS, psoriasis, and PsA [16].

In this research, we aimed to find serum levels of
TN-C and IL-17 and then investigate the association
and effects of these parameters in patients with axS-
pA treated or not with TNF inhibitors (TNFi).

MATERIALS AND METHODS

Study design

The study was a case-control study, in which
seventy-four patients with axSpA treated at Baghdad
Teaching Hospital were included. Fifty-four had previ-
ously been treated with Etanercept, which is a TNFi
treatment, and 20 had never been treated with a TNFi.
Twenty-eight age- and sex-matched healthy control
subjects were also considered. Blood samples were
taken, separated into gel and EDTA tubes, centri-
fuged for 20 min, and subsequently frozen at -20°C.

The samples were obtained under the approval of the
University of Technology (UOT) Human Research Eth-
ics committee and the study was done in accordance
with the requirements of the World Medical Association
Declaration of Helsinki Ethical Principles (2013).

Inclusion criteria

The inclusion criteria were a diagnosis of axSpA
in accordance with the Assessment of Spondylarthritis
International Society (ASAS) [17] at Baghdad Teach-
ing Hospital, divided according to treatment, and all
patients were older than 18 years. Informed consent
was obtained from all patients involved in the study.

Exclusion criteria

According to the exclusion criteria, all individuals
who have a history of malignancies, thyroid diseas-
es, cardiovascular problems, and one or more addi-
tional autoimmune diseases such as RA, SLE, PsA,
diabetes mellitus, etc., were excluded. Furthermore,
pregnant or lactating women were also excluded.

Study tests

Laboratory investigations included complete
blood count, liver function tests (serum alanine
transaminase and aspartate transaminase), renal
function tests (blood urea nitrogen and serum creati-
nine), erythrocyte sedimentation rate (ESR), and hu-
man leukocyte antigen B27 (HLA-B27) genotyping.
The Bath Ankylosing Spondylitis Disease Activity In-
dex (BASDAI) was assessed [18].

The sandwich ELISA technique was employed
to measure the human serum TN-C (Cat. No.:
MBS2703991; MyBioSource, USA) and IL-17 (Cat.
No.: MBS764076; MyBioSource, USA), which utiliz-
es a purified particular antibody to capture antigen
from serum raising its specificity and sensitivity.

Statistical analysis

For data analysis, the Statistical Package for
Social Sciences (SPSS) version 26 was utilized. Re-
sults were presented as number, percentage, medi-
an interquartile range (IQR), and mean + standard
error of the mean (SEM). Mann Whitney, Chi Square,
and Independent Samples T tests were utilized to
compare data. The Pearson’s correlation test was
considered. Significance was set at p < 0.05.

REsuULTS

Main results and characteristics

The mean age of 74 cases was 35.6 + 0.9 years
and there were 65 males and 9 females with 5.18 £
0.58 years disease duration, 47.4% of patients were
smokers, 47% had inflammatory LBP, and HLA-B27
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was present in 91%. The demographic distribution of
the patients is presented in table 1.

Table 1. Patients demographic distribution

Patients n =74

Characteristics
Median (IQR)

Age 36.5 (28.75-41)
BMI 26.675 (24.385-29.328)
ESR (mm in 1st hour) 14 (8-32.5)
BASDAI 2.85(1.2-5.8)
Disease duration (years) 518+ 0.6
Gender n (%)
Male 65 (88)
Female 9(12)
Clinical parameters n (%)
Inflammatory back pain 35 (47)
HLA-B27 genotype 67 (91)
Treatment n (%)
bDMARD (TNFi) 54 (73)
No treatment (non- TNFi) 20 (27)
Smoking n (%)
Smoker 36 (48)
Non-smoker 38 (52)

HLA-B27: human leukocyte antigen B27, BASDAI: bath ankylosing
spondylitis disease activity index, TNFi: tumor necrosis factor
inhibitor, BMI: body mass index, ESR: erythrocyte sedimentation
rate, b(DMARD: biological disease modifying anti-rheumatic drug,
IQR: interquartile range.

The characteristics of the patients receiving TNFi or
not and the control are presented in table 2, and results
showed a significant changes between axSpA patients
and healthy control in TN-C with p = 0.003, IL-17 with p
=0.033, ESR with p =0.017, and hemoglobin (Hb) with

p = 0.004 levels in the other hand between TNFi and
non-TNFi there are no significant differences in TN-C,
IL-17, and Hb levels but the significant differences was
in ESR with p < 0.001 and disease activity as BASDAI
with p < 0.001. Other parameters such as age, BMI,
AST, ALT, BUN, and creatinine have shown no signifi-
cant differences between groups.

Gender and smoking differences

Gender differences between patients in TN-C,
IL-17, ESR, BASDAI and disease duration are pre-
sented in table 2. There were no significant differ-
ences either in smokers and non-smoking patients
nor between males and females, but an increase in
TN-C and IL-17 towards female’s samples.

Correlation test results

Correlation results between TN-C and IL-17 con-
centration with the characteristics of patients are illus-
trated in figure 1. TN-C and IL-17 were non-significant-
ly related (r = 0.14, p = 0.2). TN-C has a significant
correlation with ESR and Hb (r = 0.27, p = 0.02) (r =
0.26, p = 0.02) respectively. BASDAI and ESR showed
a strongly significant correlation (r = 0.49, p < 0.001).
TN-C has a non-significant relation with age (r = 0.13,
p = 0.26), BMI (r = -0.07, p = 0.5), disease duration (r
=0.008, p = 0.95), and BASDAI (r = 0.2, p = 0.09). IL-
17 has a non-significant relation to age (r = -0.04, p =
0.77), BMI (r = 0.007, p = 0.96), disease duration (r =
0.016, p = 0.25), BASDAI (r=0.03, p = 0.86), ESR (r =
-0.05, p=0.73), and Hb (r = -0.11, p = 0.4).

Table 2. The characteristics of axial spondyloarthritis (axSpA) patients receiving or not receiving anti-tumor necrosis

factor inhibitors and healthy control

Factor mean £ SEM or n(%) AxSpA (n=74) Control (n =28) p TNFi (n = 54) non-TNFi (n = 20) p
Male:female 65:9 (7.2:1) 24:4 (6:1) 0.77 46:8 (5.8:1) 19:1(19:1) 0.25
Age (years) 35609 373+13 0.304 354 +£1.05 36.1+£15 0.74
Disease duration (years) 518+0.6 6.44+0.7 175+ 045 <0.001
BMI 26.98 +£0.43 257+0.5 0.088 269805 26.98+0.8 0.99
Smoking 36 (48.6) 10 (35.7) 0.24 27 (50) 9 (45) 0.7
BASDAI 35403 26+0.3 6.1+04 <0.001
Hb (g/dL) 14.1+0.16 1321025 0.004 14+0.2 145+0.2 0.17
ESR (mm/1sth) 21.96+£26 11.5+0.94 0.017 16.1£2 386+7.2 <0.001
AST (UIL) 23.6+£1.2 214+£12 0.32 222+13 27.2+29 0.07
ALT (ULL) 2714+20 246+1.0 04 269+2 29+52 0.64
BUN (mg/dL) 265+0.8 259+13 0.7 262+09 27115 0.63
Creatinine (mg/dL) 1.04 +0.24 0.75+0.03 0.5 1.1+£0.3 0.8+0.03 0.51
TN-C (pg/mL) 718+35 53.04+3.8 0.003 69.1+3.2 79+96 0.21
IL-17 (pg/mL) 7276+ 1824 182.4 £ 36.6 0.033 877.9 + 257 487.2 + 234 0.3
HLA-B27 67 (91) - 54 (100) 13 (65) <0.001

TN-C: tenascin-C, IL-17: interleukin-17, axSpA: axial spondyloarthritis, BMI: body mass index, TNFi: tumor necrosis factor inhibitor, BASDAI:
Bath ankylosing spondylitis disease activity index, Hb: hemoglobin, ESR: erythrocyte sedimentation rate, ALT: alanine transaminase, AST:
aspartate transaminase, BUN: blood urea nitrogen. Significant values at p < 0.05 are in bold.
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Figure 1. Correlation results between TN-C and IL-17 concentration with the characteristics of patients. (A) Correlation
between TN-C and IL-17 (r = 0.14, p = 0.2). (B) between TN-C and ESR (r = 0.27, p = 0.02). (C) between TN-C and Hb (r =
0.26, p =0.02). (D) between BASDAI and ESR (r = 0.49, p < 0.001). (E) between TN-C and age (r =0.13, p = 0.26). (F) between
TN-C and BMI (r = -0.07, p = 0.5). (G) between TN-C and disease duration (r = 0.008, p = 0.95). (H) between TN-C and
BASDAI (r = 0.2, p = 0.09). () between IL-17 and age (r = -0.04, p = 0.77). (J) between IL-17 and BMI (r = 0.007, p = 0.96).
(K) between IL-17 and disease duration (r = 0.016, p = 0.25). (L) between IL-17 and BASDAI (r = 0.03, p = 0.86). (M) between
IL-17 and ESR (r = -0.05, p = 0.73). (N) between IL-17 and Hb (r = -0.11, p = 0.4).
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Table 3. Gender and smoking differences between axial spondyloarthritis patients

Gender differences Smoking differences
Parameter P p
Male (n = 65) Female (n=9) Smoke (n = 36) No smoke (n = 38)
TN-C (pg/mL) 69.27 + 3.68 90.08+9.8 0.052 71.39+6.1 7218 3.7 0.9
IL-17 (pg/mL) 653.16 £177.7 1083.47 +643.8 0.38 835.72 £ 335.1 654.43 + 209.1 0.6
ESR (mm/1st h) 21.66 +2.85 2411+£7.08 0.76 229746 21.03+28 0.7
BASDAI 3.36+0.3 47+09 0.13 3.503 £ 0.42 355+04 0.9
Hb 14.39 £0.14 11.97 £0.37 <0.001 1472 £0.15 13.504 +0.23 <0.001

TN-C: tenascin-C, IL-17: interleukin-17, ESR: erythrocyte sedimentation, BASDAI: Bath ankylosing spondylitis disease activity index.

Significant values at p < 0.05 are in bold.

DiscussION

The serum TN-C and IL-17 concentrations were
higher in axSpA patients, including both TNFi and
non-TNFi groups, compared to the control. Addition-
al laboratory testing outcomes, such as liver and re-
nal function tests, showed a non-significant change
between the patient groups compared to the control.

The expression of TN-C is linked to tissue dam-
age and is activated by a variety of stressors, involv-
ing physical pressure, pro-inflammatory mediators,
human growth hormone, hypoxia, and reactive ox-
ygen species [19]. TN-C elevation in the serum is
considered unspecific and associated with tissue
injury as well as the stimulation of immunological
and resident tissue cells [20]. In addition, the ability
of TN-C to stimulate a pro-inflammatory cytokines
production linked to axSpA pathogenesis, such as
TNF and IL-17, is supposed to be related to the gFG
domain in TN-C that binds to toll-like receptor 4 on
monocytes, macrophages, and dendritic cells [21].
In an arthritic animal model, TN-C instillation intraar-
ticularly was shown to induce synovial inflammation,
in contrast to mice lacking TN-C, which showed
rapid joint inflammation resolution and disease se-
verity were reduced; this supports the findings that
TN-C elevation can stimulate pro-inflammatory path-
ways [22]. Also, as a part of its mechanism, TN-C
may bind to several cell surface receptors, such
as heparan sulfate proteoglycans and integrins, to
modify cytoskeletal organization and cell spreading
in arthritic joint diseases [23]. Since TN-C is a key
driver of new bone formation and our study’s find-
ings showed increased levels in non-TNFi patients,
targeting TN-C may provide an alternative strategy
for patients with high disease activity due to delayed
diagnosis or whose bone remodeling process has
already begun, making it no longer adequate to just
stop the inflammation [24].

The current study results of IL-17 levels support
findings presented in previous studies [25 ,26] report-
ing an increased serum IL-17 in patients with axSpA.

The elevation of IL-17 in this study might be due to the
presence of the HLA-B27 genotype that most patients
seem to have, especially in the TNFi group, which is
related to Th17 activation, the primary IL-17 source
[27]. Furthermore, higher numbers of IL-17-produc-
ing Th17 cells have previously been observed in SpA
animal models in patients with long disease duration
[28], and there is evidence that many patients who
appeared to have reduced disease activity after us-
ing anti-TNF medications still exhibited high Th17 cell
percentages [29]. This may explain the elevation of
IL-17 levels in the TNFi group with a longer duration
in comparison to the non-TNFi group, even if there
is non-significant difference. It is probable that IL-17
has emerged as an immunological actor in the lack of
bone regeneration in axSpA patients, which has the
effect of suppressing bone regeneration by being in-
volved in the processes that cause bone loss in those
patients [30]. Given this propensity and the fact that
the pathway of IL-17 plays a substantial role in axSpA
development, it suggests that IL-17 may be a poten-
tial target to reduce inflammation more than TNF [31,
32] or can utilize anti-IL-17 if TNFi fails [33]. IL-17,
TNF, and IL-22 inflammatory cytokines can stimulate
fibroblasts to create high levels of TN-C. The limited
pharmacological activity of antibodies that neutralize
a particular cytokine on the radiographic progression
of individuals with AS can be explained by the fact
that several inflammatory cytokines can cause TN-C
formation [8].

High levels of circulating TN-C may indicate sig-
nificant joint tissue degradation and damage through
a variety of pathways, suggesting that elevated se-
rum TN-C may be both a cause and a result of ac-
tive erosion in joints not only in axSpA but even in
other rheumatic diseases such as RA [10]. By acti-
vating receptors on the bone marrow dendritic cells’
surface and inducing signal transduction pathways
that culminate in de novo cytokine synthesis and se-
cretion, TN-C may trigger the manufacture of com-
ponents specific for Th17 lymphocyte polarization
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during inflammation. TN-C has a pro-inflammatory
effect and is expressed frequently in inflammatory
tissues and lymphoid organ zones that perform T
cell-dependent activities and promote T cell differen-
tiation and activation not just in lymphoid tissues but
also in inflammatory regions [23, 34]. That tendency
leads to increased IL-17 production [35] and a sub-
set of IL-17-producing Th17 cells, a key player in the
induction of autoimmune tissue damage [36].

In Iraqi patients, disease activity represented by
BASDAI was shown to be higher in axSpA patients
who had not received TNFi treatment. This may in-
dicate the therapeutic significance of TNFi treatment
on axSpA patients in the long-term use, especially on
the SIJ and spine [37]. Additionally, there is a highly
significant rise in disease duration between patient
groups, which is related to the fact that the majority
of patients with non-TNFi were recently diagnosed
(newly diagnosed), and was confirmed by the exis-
tence of a highly significant increase in ESR towards
the non-TNFi group. Since ESR is one of the most
helpful indicators for monitoring the progression of
inflammatory disease activity and it is associated
with clinical responses to TNFi treatment, this may
explain the significant correlation between ESR and
BASDAI as mentioned in the results [38,39]. Howev-
er, patients with axSpA had significantly higher Hb
results than healthy controls, and since anemia often
occurs with the onset of inflammatory disorders [40],
that result was unexpected. The elevated Hb levels
may be related to smoking differences, as smoking
patients appear to have high Hb levels, which is con-
sistent with previous research that linked smoking
and elevated Hb levels [41]. Additionally, it was ob-
served that the biological therapy etanercept that the
TNFi group was treated with had an effect on rising
Hb levels over time [42].

In the current study, results of the gender dif-
ferences revealed that the means of TN-C, IL-17,
ESR, and BASDAI were non-significant differences
between males and females, in spite of the evidence
in a previous study that male patients with axSpA
have more radiological damage than females [43].
However, there was an increase in female IL-17 lev-
els and that was unexpected since previous studies
[43, 44] observed that serum IL-17 concentrations
were lower in females compared to males. On the
other hand, there was a slight increase in females’
TN-C levels mean with a p-value that was close to
significant, but to demonstrate whereas this might be
a woman’s sex indicator in axSpA, a larger research
with more data is required. Smoking difference re-
sults also showed a non-significant difference be-

tween smoking and non-smoking patients, although
the clinical response to TNFi treatment is expected
to be reduced in current smokers and axSpA pa-
tients [45].

According to the findings, TN-C and ESR signifi-
cantly correlate, which agrees with previous studies
[9, 46]. TN-C also showed a significant correlation
with Hb that agreed with others [47].

There are several limitations in this study that
may be discovered, including the small number of
patients with negative HLA-B27, so we could not
make a comparison on this parameter. In addition,
radiological information for patients was not collect-
ed. Further studies with a larger number of partic-
ipants are recommended to indicate gender differ-
ences in TN-C levels in axSpA patients.

CONCLUSIONS

Patients with axSpA demonstrated high levels of
serum TN-C concentrations compared to the con-
trol group, particularly in those not receiving TNFi,
although there are no significant differences be-
tween TNFi and non-TNFi groups, suggesting that
there is an association with tissue injury from the
disease as well as the stimulation of immunological
and resident tissue cells. There were also elevated
patient’s serum IL-17 levels compared to the control
group, although there were no significant differenc-
es between TNFi and non-TNFi groups, suggesting
that it's because of the presence of the HLA-B27
genotype that most patients seem to have, which
is related to Th17 activation. Disease activity was
significantly higher in axSpA patients who had not
received TNFi treatment.
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BUOMAPKEPU NPU CUCTEMEH NYNYC EPUTEMATOAEC

B. PewkoBa, C. MoHoOB

KnunHuka no peematonorus, YMBAJ "Ce. NeaH Punckn”
MeanumHckm yHuBepcuteT — Codust

Pe3tome. buomapkepbm e 2eHemuyeH, 6uonozauyeH, GUOXUMUYEH UMU MOMEKYNspeH napamemsp, YUUMo
MPpOMeHU Koperupam ¢ namoaeHe3ama U rposisume Ha 3abossisaHemo u Moxe 0a 6b0e oyeHeH Ka4eCmeeHo
unu Koru4yecmeeHo 8 nnabopamopuu. Bbuomapkepume ce u3ronzgam 3a OuaeHOCMUKA, OUeHKa Ha akmue-
Hocmma u pa3bupaHemo Ha namoeeHe3ama Ha cucmemeH nynyc epumemamogyc (CJIE). Buomapkepume
npu CJIE ycnosHo ce pa3dernsm Ha MapKepu 3a eeHemu4yHo npedpasronoxeHue, Mapkepu 3a duazHosa u
mapkepu 3a bonecmHa akmueHocm. [locriedHUMe 2eHemMuYHU Mpoy4YeaHusi ca (hoKycupaHu ebpxy Kopena-
uyusi Ha CJIE (yyecmeumernHocm, criekmbp Ha 3abosisseaHemo U mexecm) ¢ noauMopgu3Mu Ha xurnome-
muyHuU kaHOUOGam-2eHu. Te ekmoYeam 2eHu, kodupawu cebp3eauy-maHo3a nekmuH (MBL), yumokuHu (Harp.
IL-6, IL-10, IL-21, TNF-a u ocmeornoHmuH), xemokuHu (Harp. MCP-1), yumokuHosu peuernmopu/aHma2oHu-
cmu (mun Il TNF-a peyenmop u IL-1-peyenmopeH aHmazoHucm), Fcy peuenmopu (Hanp. FcyRlla, FcyRIIb,
FeyRllla u FeyRIlIb), IFNa, npoepamupauwy, anonmo3ama npoemuH-1 (PD-1 unu PDCD-1) u dpyau peuenmopu
Ha KnembYHama rnoebpxHocm (uumomokcuyeH T-numgpoyumeH aHmuzeH-4 (CTLA-4) 8 namozeHe3ama Ha
CJIE. Mapkepume 3a duazHo3a ca aHmu-dsDNA, cebp3aH ¢ epumpoyumume C4d/Erythrocyte-CR1 u cebp-
3aHu ¢ mpomboyumu C4d. Mapkepume 3a bonecmHa akmugHOCM ca ¢hakmopu Ha KoMrsieMeHma, Yumoku-
Hu, pazmeopumu yumokuHosu peuenmopu IL-2R, TNFR, IL-1Ra, paameopumu MOMEKYIU Ha Krnemb4yHama
nosbpxHocm — BLyS (BAFF), CD27, CD154, mapkepu 3a eHdomersnHa oucgyHkyusi — sSICAM, sVCAM, mpom-
60MOOYIUH, YupKynupawu eHOomenHu Krnemku, ocmpogasosu npomeuHu — CRP, ¢pepumun. lMpedcmou
uscnedsaHe Ha buomapkepu npu 6onHu cbe CIIE 6 KnuHukama no pesmamornoeusi Ha YMBAJT "Ce. UeaH
Puncku”, Cogbusi, bvneapus. To we dade mo4yeH 0mea0o80p Ha MHO20 8bIIPOCU — MPAasuUsIHO nocmassiHe Ha
duaeHo3a, udeHmughuyupaHe U NpoeHo3upaHe Ha Ha4aromo unu Kpasi Ha obocmpsiHemo Ha 3aborsigaHemo,
KIMUHUYHa ouyeHKka Ha 6orriecmma u rpasusneH meparnesmuyeH nodxod.

Knroyoeu dymu: 6uomapkep, CIIE

leHeTMyHaTa npegucnosnums, AuarHocTvkara,
OLeHKaTa Ha akTMBHOCTTA Ha 3abonsBaHeTo 1 pasdu-
paHeTo Ha natoreHe3aTa Ha CJIE nsucksat naHen ot

BbBEOQEHUE

Cuctemuuat nynyc eputmatogec (CJIE) e xpo-
HWYHO, aBTOMMYHHO, MYNTUCUCTEMHO 3abonsiBaHe

Ha cbeguHuTenHata TbkaH. CJIE 3acsra no-vecto
XEHCKUSA Non (CbOTHOLLEHUETO XeHU/Mbxe e npu-
6nunsntenHo 9:1), ¢ nuk Ha 3abonsemocT mexay 20
n 40-roguwwiHa Bb3pact [1].

BuomapkepbT Moxe ga 6bae geduHMpaH Kkato
reHeTM4YHO, BUOMOrMYHO, BUOXMMUYHO MMM More-
KynsipHO CcbOUTME, YMMTO NPOMEHU Kopemnupart C
reHeTnyHaTa nNpeamcno3nuus, natoreHesaTa n/unm
nposiBute Ha 3abonsBaHeTo u moraT ga 6bvaar oue-
HEHW KayeCTBEHO M/UnuM Konu4ecTBeHo B nabopa-
Topuum [2, 3].

Oromapkepu, KOMTO obxBaLLaT AOMbNHUTENHO Nado-
paTopHUTE U KITMHNYHUTE XapakTepucTukm Ha ClIE.

Bromapkepute ca Guomonekynu, KOUTo ce OT-
KpVBaT B KPbBTA, YpUHaTa UM B TbKaHUTE. YCTaHo-
BSIBAHETO UM B OMpeferneHn KOHUEHTpauuM B KOM-
OvHauma ¢ apyrm cMMNTOMUM MOXE [a npenckassa
nosieata, pasBMTUETO U nporHo3aTta Ha CJIE. Buo-
MapKepuTe ce M3Mnon3BaT yCrewHo 3a AuarHosa,
NporHo3a M MOHUTOPUHI Ha Tepanuata. Te ca oT
pellaBallo 3Ha4YeHVWEe B HAyYyHWUTE M3crnedBaHus U
KNMHUYHATa npakTuka [2].
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KnuHnyHute npossu Ha CIE ca pesynTaT oT MHO-
rOCTPaHeH, yHMKaneH 3a Bcekn OOneH aBTOMMYHEH
npoLec, KOWTO ce pa3BMBa B X04a Ha 3abonsaBaHeTo,
N ce xapakTtepusnpa ¢ NpoayKumust Ha aBTOAHTUTENA,
yBpexaaHe Ha MMYHHOKOMMJIEKCHaTa U KOMMIIEMEHT-
MeaumpaHaTta peakuusi Ha opraHvM3ma M Backyrnona-
Tnsa 3. Bb3 OCHOBa Ha Te3M eTMONaTOreHHN XapakTe-
puctukn Ha CJIE ce u3BbplUBa KaTeropmsvpaHe Ha
bromapkepuTte 3a CJ1E B pasnuyHm knacose.

BUOMAPKEPU 3A YYBCTBUTENHOCT
KbM CJIE. TEHETUYHU ®AKTOPU

MatoreHesa U KNUHUYHO pas3BUTUE

leHeTn4HUTE pakTopK, 3alUUTHM WU NPOBO-
KaTMBHW, UrPasaT OCHOBHAa PO Mpu ONpeaensaHeTo
fann pgageHo nuue we passue CJIE. NeHeTuyHaTta
Bb3MPUEMYMBOCT Ce BrMsie OT haKkTOPUTE Ha OKOITHa-
Ta cpena, BbMNpekn Ye Tean B3anMoAencTBmst ocTaBaT
cnabo naeHTMdUUMpPaHn. YCTaHOBSABAHETO Ha ,reHun
3a nynyc”, NnpeaMMHO 4Ype3 Mpoy4YBaHWUs Ha KaHau-
OaT-TeHHW acoumalmmn U ckaHupaHe Ha acoumauum ¢
€OUHMYEH HykrneotuaeH nonumopdusem (SNP), no-
ka3Ba, ye CJIE e 3abonsiBaHe CbC CMOXXHO rEHETUYHO
HacnNeacTBO M HAMa €OUHCTBEHO FeHETUMYHO MNpea-
pas3nonoxeHune. BeposaTHO CbLLECTBYBaT MHOXECTBO
reHN 3a perynupaHe Ha nparoBeTe Ha aBTOPEaKTUB-
HOCT 1 Ha4yano Ha 3abonsasaHeTo (Tabn. 1).

Ta6bnuuya 1. Mapkepu 3a 2eHemu4HO NMPeodpa3nosIoKeHue
kbm CJIE

Dedmupnt Ha komnnemeHT (C1q, C2, C4)
FeyRlla, FeyRIlb, FeyRlilla nonumopduabm

Hucbk Bpoit konus Ha reHa FeyRIlb

CTLA-4 nonumopuabm

MBL nonumopcu3sbm
Mapkepw 3a reHeTn4Ho MHC aner (DRB1, A1, B8)
npeApasnonoxeHue
oM CIE IL-10, IL-6, TNFa nonumopdmabm

TNFR, IL-1Ra nonumopchuabm
PD-1 nonumopuabm

IRF5 nonumopduabm

PTPN22 nonumopgnsbm
STAT4 nonumopuabm

[MbpBOHAYaNHUTE TFEHETUYHU MPOYyYBaHUS ca
hOKyCcHMpaHN BbpXY FEHW, KOUTO B uUCTopusATa ce
cyMTaT 3a KIHYOBU KOMMOHEHTM Ha UMYHHWUTE OT-
roBOpU, KaTto Hanpumep reHn Ha OCHOBEH KOMMIIEKC
3a TbkaHHa cbBmMecTumocT (MHC). YctaHoBeHo e,
ye crneumdpunyHm anenn Ha MHC (HapevyeH voBelLu-

KM neskouuTeH aHTureH-HLA, ca cBbp3aHM CbC
CIIE B eTHu4eckn rpynu. lNMocnegHnte npoyyBaHUs
ca maeHTMdUUMpanu HSAKOMKO NogaTnvBK NOKyCa,
KOWUTO CbAbpXXaT MHOM0 KaHOuOaT-reHn ¢ N3BEeCTHU
UMYHHU QOYHKLMN.

Hdedpuyum Ha komniemeHm

[eHMUTEe, 3a KOMTO HaW-MHOIMO Ce W3NCKBa Aa
ObaaT HapuyaHu ,FeHn Ha nynyc, ca KogupaiiuTe
KOMMOHEHTUTE Ha KNacUYeCcKMs MbT HA KOMMIEMEH-
Ta. MbnHUST AedUunT Ha eanH OT paHHUTE KOMMO-
HeHTU, C1q, C1r, C1s, C4 unun C2, e cuneH, makap
N psgbK, pUCKOB pakTop 3a passutne Ha SLE n/vnu
nynyc-nogo6Hu 3abonseaHus.

MHOro no-4ecto cpelaH € 4YacTU4HuAT gedwm-
LUUT Ha KOMMIIEMEHTHU TeHU, KOMTO pediriekTupa B
pasnM4yHO HWUCKM HMBA Ha LMPKynupaLy NpoTeMH Ha
komnnemeHTa (Hanpumep C4) [4, 5]. YacTudeH ge-
dpuumnt Ha C4, ocobeHo gehmunt Ha C4A, ce cpelua
npu 30-40% ot naumneHTute cbe CI1E n e cBbp3aH ¢
YyBCTBMTEHOCT KbM nynyc [4, 5].

FcyRIlla, FcyRIiIb, FcyRllla nonumopgusbm

Fanciulli, Atiman ca wnscnegsann CNV (Copy
number variation) Ha FcyRIIlb reH npu G6onHu ot
Ob6eguHeHoTo kpancteo (501 naumeHtn cbe CIIE
cbC unm 6e3 HecppuT; 90 ¢ rpaHynomarto3a Ha Be-
reHep/rpaHynomarosa ¢ nonuanrumt (WG); 76 ¢ mu-
kpockonckn nonuanrumt (MPA); B cpaBHeHune ¢ 862
3npaBu koHTponn) n ®panuua (77 ¢ WG cpewyy 181
3gpaBu koHTponu) [6]. Te cbobLiaBaT, Ye HUCKUAT
CNV Ha reHa FcyRIIIb (< 2 konusa) e cBbp3aH 3Ha-
YUTENHO C NOBYWLLEHA YYBCTBUTENMHOCT KbM SLE (p =
0,001), MPA (p =0,013) unn WG (p = 0,015) [6]. Yec-
ToTara Ha nbnHua gedpuumt Ha FcyRlllb e yBenu-
YeHa MpU NaumeHTU C Te3n aBTOMMYHHM 3abons-
BaHUA (2%; 21 nauymeHtn cbe CJIE, eamH ¢ WG u
eanH ¢ MPA) B cpaBHeHVE CbC 34paBUTE KOHTPOMKU
(0,1%). ToBa oTKpUTME Npegnonara, Ye NbAHUAT ae-
duumt Ha FeyRIllIb Boagnm Ao 3HaunTenHo nosuLLEH
PUCK OT aBTOMMYHHW 3abonsiBaHusi, ocobeHo CJIE.

lpomeuH ¢gocgpamasza N22

(PTPN22)

Ta perynupa T-KNeTbYyHO PEeLEenToOpHO CUrHaNU3an-
paHe B nameTTa 1 e CUnHo cBbp3aHa cbe CJ1E npu na-
LumneHTn ot Banara paca. lNonumopdunamsT Ha PTPN22
C1858T e puckoB chaktop 3a passuTtue Ha CJIE npu
6onHm ot CeBepHa AMepuKa C eBPONENCKu Npon3xos
1 npy naumeHTn cbe CI1E/aBTorMyHHO 3abonsiBaHe Ha
wmToBMAaHaTa xrnesa. CobluecTByBa Bpb3ka Ha Monu-
mMopdmama Ha PTPN22 C1858T ¢ gpyrn aBTOMMYHHM
3abonsiBaHusa — peBmatougeH aptput (RA), 3axapeH
avabet Tvn 1, gepmatommosunt (DM) [6].

mupo3uH
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UHnmepdcpepoHos pezynamopeH ¢hakmop 5
(IRF5)

B cBeToBeH malLab npes nocnegHuTe roamHun ce
[okasa, 4ye npu vact ot 6onHuTe cbe CJIE e nosu-
weHa ekcnpecuaTa Ha IFN-perynupaHu resm ot in
I. Tonsim 6pon yoBewwku reHmn (0o 10%) ca nog KoH-
Tpon Ha IFN Tun I. F'enute, perynupann ot IFN ot
Tvn | v Tun I, ce npunokpuMBart WMpPOKO 1 ce npuema,
ye Te JOMPUHACAT 3a perynupaHe Ha reHHarta ekc-
npecus npu 6onHuTe cbe CIIE [7].

M3cneaBaHeTo Ha Npodunn Ha reHHa ekcnpecus
B MOHOHYKMEapHW KNEeTKM OT nepudepHa KpbB Ha
nauneHTu cbe CIE e nopasuTteneH mogen Ha nosu-
WweHa ekcnpecus Ha IFN-nHgyuupyemu reHmn (Hapum-
yaHu Bnocnegctaue IFN nognuc). MNoanucsT Ha IFN
npeackasea Mo-Texko 3abonsiBaHe, KaTo Lepebpur,
HedPUT U XeMaTonorM4yHO y4yactue npv Tesu nauu-
eHTn. Tasn nHpopmauus Moxe ga HM Jage oTroBop
Ha BbnpocuTe npu 6bnrapckute naumeHTn cbe CIIE:

— ganun npomeHuTe B ekcnpecusta Ha IFN nog-
nm1c Kopenupar CbC:

* NpuCTbNUTE Ha BonecTtTa

* HOBO 3acsiraHe Ha OpraHu N CUCTeEMM

— OTroBOp Ha neveHue npu 6onHu cbe CIE? [7]

MbpBOHa4YanHO wWwBeacka —m3cregoBarerncka
rpyna npoeepsisa SNP (6posi Ha Bapuauuuite Ha
konusTa) B 13 reHa ot nbTa IFNa npn 679 ceepHo-
€eBponenckn (LBeackn, UHNAHACKN U UCNAaHOCKN)
naumeHTn cbe CJIIE, 798 He3acerHatn 4neHose Ha
cemencTBoTo 1 438 3gpasu KoHTponu [8-9]. Te oT-
KpuBart, ye Hskonko SNP B reHuTe Ha TUPO3WUH Kn-
Ha3a 2 (TYK2) u IRF5 nokaseaT cunHa Bpb3ka U1
acoumaums cbe CJIE. M3BoguTe Ha TO3M eKun u Ha
Opyrn BnocrnencTene noTebpXaasart, Ye YecTo cpe-
waHuaT xannotun IRF5, Konto ce xapaktepusupa
cbe SNP (rs2004640), Boan OO NOBULLEHA eKcrpe-
cuna Ha IRF5 n e BaxeH reHeTu4eH pUckoB hakTop
3a SLE B pasnuyHu eTHudeckn rpynu [8-9]. donbn-
HutenHm IRF5 SNP/xannotunose ca maeHTUdMLn-
paHn 1 ce OKa3ea, Ye Ca PUCKOBM UMK 3aLLUTHU re-
HeTu4HM cbakTopm 3a SLE [9-10].

lpedasaHe Ha cuzHasa u akmueamop Ha
mpaHckpunuus 4 (STAT4)

Lpyr reH, cBbp3aH C UMyHHaTa (QYHKUUS, € KO-
Ovpall TpaHCAyKuMsaTa Ha curHana v akTueaTtop
Ha reHa Ha TpaHckpunuusa 4 (STAT4). lenbT STAT
4 xogupa TPaHCKPUMNUMOHEH pakTop, ydacTBaly
B CUTHanHMTE MbTULLA HA HAKOMKO LUUTOKMHA — |L-
12, IL-23 n Tun 1 IFN (kato IFNa). Ype3 CKpUHUHF
MexXOyHapoOeH ekun OT u3cnegoBaTeny € WAeH-
TMdmumMpan xannoTun Ha HyKneoTuaHa Bapuauus
rs7574865 B pamkuTe Ha TPETUS MHTPOH Ha reHa

STAT4 [10]. XannotunbT, oTbensizaH ¢ rs7574865
B reHa STAT4, e cBbp3aH € noBuLIEeH puck 3a SLE
(OR = 1.55), RA (OR = 1.32) n acouyunauuun ¢ gpyru
aBTOMMYHHW 3abonsiBaHus, BkNtounTenHo IBD n tun
1 DM [10].

Opyrn Guomapkepu 3a reHeTU4HO Npeapasno-
noxenue npu CJIE, kouTo Wwe AagaT nonesHa WH-
dopmavms, ca:

— UMTOKMHM (Hanp. IL-6, IL-10, IL-15),

— pasTBOpPMMU UUTOKMHOBK peuenTtopu (SIL-2
peuenTop),

— TPOMOOMOZYNVH.

B 3akntoueHune, B obrnactta Ha reHetvkata Ha
SLE vma ronemu obeliaHuns. MpakTU4eckn 1 yHu-
BepcanHy reHeTu4Hn Guomapkepu 3a 4yBCTBUTEN-
HocT kbM CJ1E Bce oule o4akBaT no-HaTaTbLUHO Thp-
ceHe n BanugnpaHe. C 6e3npeLeeHTHUS Hanpeabk
B crioxHara reHetuka Ha CJIE B cBeToBeH mallab
noBeye OT BCSKOra MMa Hyxaa OT TOYHO hbeHoTu-
nupaHe/nogrpynupaHe Ha nauueHtute cbc CIE
crnopep yHWKanHuTe 3a naumeHTa yCcroBusa Kato eT-
HUYECKM NPoM3X0od, KIMHWYHW NPOSIBM U cpeda Ha
XMBOT. TO31 NOAXOA BEPOSITHO Lie MOMOrHe Aa ce
N3SICHAT cneunUYHNTE PO Ha OTAENHUTE reHn Ha
nynyc, KOUTO ca NAEHTUMULIMPAHN B HAKOU, HO HE U
OPYrv NPpOyYBaHUs, BKMOYBALLM Pa3HOPOLHM KOXOp-
Tn Ha nscnegsaHeto [11].

BUOMAPKEPU 3A IUATHO3A

Mo-vyBcTBUTENHUTE N cneundu4Hn Bruomapke-
pu 3a guarHosa Ha CJ1E morat ga nogobpsat edek-
TUBHOCTTA M TOYHOCTTA Ha KNMHUYHWTE U3NUTBAHWSA
(Tabn. 2).

Ta6bnuya 2. Buomapkepu 3a nocmaesiHe Ha duazHo3a CJIE

AHTK-dsDNA

Mapkepy 3a auarHocTumpare | CebpaaH ¢ eputpoumtite C4d/Erythro-
Ha CNE cyte-CR1

Csbp3aHy ¢ TpomboumTi C4d

Cnep kaTo KMUHUYHUTE CUMMNTOMWU CE Pa3BUSAT,
Obp30TO NOCTaBsAHE Ha AMarHo3a u NPaBUHOTO fe-
yeHue Ha CJIE octaBart ronemu npegvsBukartencTea
3a nekapurte. JlabopaTopHute TectoBe nnm Gruomap-
Kepu, KOMTO yrecHsBaT TO3M NpoLEec, ca OT CbLUECT-
BEHO 3HayeHue (cur. 1).

B TbpceHe Ha Buomapkepu ¢ no-gobpa cneum-
PUYHOCT M YyBCTBMTEMHOCT 3a AMarHOCTULMpaHe
Ha CJ1IE Manzi et al. npegnaraTt aHopMarHu HMBa Ha
NpoOyKT 3a akTMBUpaHe Ha KOMMJIEMEHTA, CBbp3aH
c eputpoumnTtute C4d (E-C4d) n peuentop Ha kom-
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nnemeHT 1 (E-CR1) kato kaHavpaTv 3a gmarHosa
CIE [12]. Te3n n3cnegoBatenu AokasearT, Yye nauu-
eHTuTe cbe CJIE umat 3Ha4YMTenHO No-BUCOKM HUBA
Ha E-C4d un no-Huckm HmBa Ha E-CR1, oTkonkoto
naumneHTuUTe ¢ apyrv 3abonsiBaHns Unu 3apaBun KOH-
Tponu. [JokasaHo e, Yye TecTbT E-C4d/E-CR1 e 81%
yyscTBUTENEH N 91% cneuncpuyeH 3a CIE cnps-
MO 34paBu KOHTponu. Tean AaHHW npeagnonarar, ve
eQHoBpeMeHHOTO onpegensiHve Ha E-C4d n E-CR1
ypes NoToYHa LMTOMETPUS MOXE [a OOMNpPUHece 3a
TOYHOCTTA M BPEMETO Ha MOCTaBsiHE Ha AMarHosa
ClE [12].

BUOMAPKEPU 3A AKTUBHOCT HA CJIE

TpaguuMoHHO onpefensHeTo Ha aBToaHTWUTena
KaTo aHTUHyKneapHn aHTtuTena (ANA), aHTUeKCcTpaxu-
pyemun siapeHu aHTUreHHU aHTuTena (Hanp. aHTu-Ro/

Apoptotic cell

! ¢ HMTEL
1 &
® 0o

||\ Antibodies o
Nucleic acids =\\ nucleic acids

TLRS TLR7
Type | IFM

Plasmacyteid dendritic cell

Macrophage

SSA, anti-La/SSB, anti-snRNP u anti-Sm) n antu-
asoriHoBepwkHa [HK (anti-dsDNA) ce n3nonssa npu
nocTaesHe Ha AmarHo3a u Habnogenne Ha CITE [11].

AktnBHOCTTa npu SLE ce oueHsiBa, kaTo ce
M3non3eat CbCTaBHM WMHAEKCU 3a aKTMBHOCT Ha
bonectta: SLE Disease Activity Index (SLEDAI),
System Lupus Activity Measure (SLAM), European
Consensus Lupus Activity Measure (ECLAM)
n British Isles Lupus Assessment Group Index
(BILAG). Te Bkmto4BaT pasnuMyHU KIMHUYHM U Na-
OopaTtopHu napametpu [11] (Tabn. 3). OueHkaTa
Ha Te3n ckanu u3nckea nogxodswo obyyeHue 3a
TOYHO MHTEpPNpeTUpaHe 1 NonbriBaHe, KOETO MpaBu
eXeQHEBHOTO MPUIOXeHNe NO-TPYAHO OCbHLLECTBU-
Mo. CTOMHOCTTa Ha KOHBEHLMOHANHUTE TECTOBE 3a
n3mMepBaHe Ha CepyMeH KOMMIEMEHT U aBTOaHTU-
Tena Kato Mapkepu 3a akTuBHocTTa Ha SLE 3abons-
BaHETO ce npepasrnexaa.

= TMF = Recruitmeant of
—_— *Lf ———s  inflammatory cells
» -5 # Tissue injury
IL-17
Antigen I
presentation @

MHC Teell

IL-21
comstimulation
EAFF-R

Myeloid
£i IL-10
dendritic cell \\-.___.-7- Plasma
i

BAFF cell
IL-6

B cell

Autoantibodies

due. 1. UmyHonamozeHe3a Ha CJIE — nbm kbM 6uomMapKepume 3a oyeHka Ha 6osrecmma

Ta6bnuuya 3. Buomapkepu 3a akmueHocm Ha CJIE

AHTU-dsDNA

Mapkepu 3a akTBHOCT
Ha CIE

CepymeH komnnemeHT — C3, C4, C3a, C5a, C3d, C4d, Ba, Bb, sC5b-9

CepymHm uuTokukm — IL-6, IL-10, IL-12, IL-15, IL-18, IFNa, IFNy, TNFa

Pasteopumu uutokuHosw peuentopy IL - 2R, TNFR, IL-1Ra

PaaTeopumu Monekynu Ha kneTbyHaTta noBbpxHocT — BLyS (BAFF), CD27, CD154

Mapkepu 3a eHgoTenHa aucyHkumus — sSICAM, sVCAM, TpomBomMozyniH, LMpKynvpaLiy eHA0TENHN KIeTK

Octpodhaszosm npotenHu — CRP, heputuH

AHTUHYKNeo3oma, aHTu-C1q aHTuTena

CD27 — nnasmeHu KneTku

CBbp3aHu ¢ eputpoLuTi/peTrkynoumuti C4d
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IFNa u IFN-uHdyyupyemu 2eHHU npogusnnu

B cBeToBeH malLab npes nocnegHuTe roavHu ce
Jokasa, ye npu vact ot 6onHute cbe CJIE ce ycra-
HoBsiBa nosulleHa ekcrnpecus Ha IFN-perynupaHu
reHn ot Tun |. F'onam 6pow vyoBewwkmn renn (3o 10%)
ca nog koHTpona Ha IFN tun I. l'eHuTe, perynupaxu
oT IFN ot Tun | v T1n |l, ce npunokpueat LIMPOKO
n ce npuema, Yye Te OONPUHACAT 3a perynumpaHe Ha
reHHata ekcnpecus npu 6onHute cbe CIE [13].

Mpe3 2017 r. e NnpegnoXeH MeToa Ha uacrnenBa-
He, konTo nossonsea 5000-kpaTHO yBenMyeHue Ha
YyBCTBUTENHOCTTA W Taka Ce OTKpMBAT 3HauyuTen-
HO BMCOKM HMBaA Ha umpkynupaw, IFN-a B cepyma
Ha 6onHn cbec CIE. N3cneasaHe Ha npodunu Ha
reHHa eKCrnpecusi B MOHOHYKINeapHW KMNeTKM OT ne-
pudepHa KpbB Ha naumeHTn cbe CIE e mogen Ha
nosuweHa ekcnpecua Ha |IFN-nHgyumpyemun rexHm
(Hapvyann Brnocneacteue IFN nognuc). MognuceT
Ha IFN npegckasBa no-TeXKo 3abonsiBaHe KaTo
HeBpOnynyc, HepUT N XEeMaTONOrMYyHO aHraxm-
paHe npu Te3n nauyweHtu. IFN noagnuc (nosuwweHa
ekcnpecus Ha Tun | IFN-uHgyumpaHu reHm) uma npum
70% ot Bb3pacTHuTe 1 nNpn 90% ot geuata cbe SLE
MogynatopHuaT edekT Ha IFN ce nposiBaBa OT UHK-
unaums KbM UMYHEH OTrOBOp [0 OpraHHW yBpeau
npu CIE (dwur. 2).

B kaHagcko HabnogeHve ca nscneaBaHu HUBa-
Ta Ha ekcripecus Ha u3bpaHu IFNa-uHgyumpyemm
FeHN, CEPONOrMYHM MapKepu U KIMHWYHATa aKTuB-
HocT Ha CJIE (oueHeHa ype3 SLEDAI) npu 94 60mHM
3a nepvop ot 3-12 meceua. Pesyntatute nokasear,

Type | IFN
Type Il IFN IFN@ 1,2,4,5,6,7,8,10,13,14,16,17,21
IFNA 1-4 IENE, IENE, IFNw, IFNK
IL-10RB |- 2

) IFN-ARL IFNARL ) IFNAR2

| Nucleus
| |

v ¥ |
(OESRE0000000000000CEEASTNNUNNNNN

Quez. 2. MexaHu3bm Ha delicmeue Ha mun | IFN

Type I IFN

IFNGR1 :" 1

Yye HuBaTta Ha ekcnpecuss Ha IFNa-uHgyumpyemu
reHN ca 3Ha4YMTENHO NMOBULLIEHW, CBbP3aHN ca C BU-
cok SLEDAI, aktnBeH nynyceH HedpuT, NOHWKEHA
KOHUeHTpauusa Ha C3, nonoxutenHn aHTu-dsDNA,
nosuieHn aHTu-PHK-cBbp3Baly NpoTenH aBToaHTU-
Tena [13].

B-numgouumeH cmumynamop (BLyS)

B-numdountHuat ctumynatop (BLyS; n3secteH
cbuo kato BAFF, TALI-1, THANK unu TNFSF13B) e
TpaHcMeMbpaHeH NPOTENH BbPXY MOHOLMTU, MaKpO-
darv 1 NonyyYyeHn OT MOHOLUTU OEHOPUTHN KINETKN.
PastBopumara dopma Ha BLyS, oTueneHa ot kne-
TbyHaTa MOBBLPXHOCT 4pe3 pypuMHOBa npoTeasa, e
OMOMNOrMYHO aKTMBHA U BaXKHA 3a pacTexa u Npexu-
BAemocTTa Ha B-kneTkuTte. Bpb3kaTa Mexay CBpbX-
ekcnpecusaTa Ha BLyS n SLE e gokasaHa y6eaurten-
HO B Mpoy4BaHus npu xopa — npubnuautenHo 30%
oT 6onHuTe cbe CJIE ca ¢ noBuLLEeHa KOHLEHTpauus
Ha BLyS. lMoBuweHaTta KOHUeHTpauusa Ha BLyS
Kopenupa c nosulleHaTa KoHueHTpaumsa Ha IgG u
aBToaHTMTena (ocobeHo aHTM-dsDNA) u c nosu-
LeHa aKTMBHOCT Ha 3abonsiBaHeTO (OLEHEHO 4pes3
SLEDAI). Tvin kaTo He e u3BecTHOo, Ye BLyS uma
npsika MM HEenocpeacTBeEHa MPOBOKATMBHA aKTUB-
HOCT, NPOMEHUTe B CEPYMHUTE HMBA Ha BLyS e man-
KO BEPOSITHO [a NPeAuM3BMKAT OCTPU Bb3NanuTenHu
peakuun 1 Nposienm Ha 3abonsBaHeTo. lNMpegnonara
ce, Ye NoBULLIABAHETO Ha aKTMBHOCTTa Ha 3abornsBa-
HETO MOXe Ja u3ocTaBa OT MOBULLABAHETO HA KOH-
LUeHTpauusiTa Ha Lmpkynupall BLyS nopagun Henpe-
Kn nnn ,3abaBenn” edpektn Ha BLyS B cucremHuTte
WMYHHOBB3NanNUTENH peakumn Ha
SLE. MHoroBapvaHTHUTE aHanuau
PNy nokaseart, 4Ye Mo-BUCOKaTa OLEeHKa
Ha SELENA-SLEDAI npu TekyLioTo
noceLleHve e cBbp3aHa 3HauuTen-
HO C MO-BUCOKUTE KOHLIEHTpauum
Ha BLyS npu npeguwHoTOo noce-
weHne (p = 0,0042). Mo nopobeH
Ha4YMH MOBMLUABAHETO Ha KOHLIEH-

- | IFNGR2

P 1 Tpaumsita Ha BLyS oT npeguwiHoTo

noceLleHne e CBbP3aHo C NO-BUCOK
pesyntaT Ha SELENA-SLEDAI npwu
nocrengsalloTo noceweHne (p =
0,0007). Tesu pesyntatu npegno-
narat ,3abaBeHa” NPUYMHHO-CNea-
CTBEHa Bpb3Ka Mexay HuBaTta Ha
umpkynupaiy, BLyS n aktuBHOCTTa
Ha SLE s3abonsieaHeto [5, 14]. B-
NMMAOUNTHUAT CTUMYNaTop urpae
KntoyoBa ponsi B pa3paboTBaHeTo
Ha Belimumab — megukameHT 3a
nedvenue Ha CIE (dwur. 3).
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Mechanism of action of belimumab

Myeloid cells ﬁ

Binds to

o0
BLyS

s nflammation

Autoantibodies

Belimumab
inhibits soluble ESLyS ?

Reduced BLyS

f receptor signaling
Q -

B-call apoptosis

Que. 3. B-numgoyumHussm cmumynamop u delicmeuemo Ha Belimumab

lMosuweHo HUso Ha CD27 nna3meHu Kriemku

B-kneTkute wrpadt ueHTpanHa pons B narto-
reHesata Ha SLE. Vima npomsaHa Ha nepudepHaTta
B-knetbyHa xomeocTtasa npu CJI1E. YecTtotaTa n ab-
COMTHUAT Opor Ha CD19 + CD20-CD27 Bucoko-
nnasMeHn KINeTkn ce yBenuyaBaT 3HAYUTENHO Mpu
OOonHU ¢ akTUBHO 3abonsiBaHe.

3a [a ce ycTaHOBM pondTta Ha npogyuupawimute
aBTOaHTUTENa NnasMeHn KNeTkM B natoreHesara Ha
SLE, e npoBeneHo npoyyBaHe oT Jacobi n konernte
My — Oanv aHoMmanuuTe Ha B-kneTkute, oTpaseHu
OT NMpOMeHeHaTa xoMeocTasa M (PEeHOTUMOBETE Ha
B-kneTkute oT nepudepHaTta KpbB, MoraT Aa Kope-
nupat ¢ aktmBHocTTa Ha SLE. BposT u yecTtotarta
Ha CD27 BucokonnasMmeHu KNeTkn ca B CUMHa Ko-
penaumsi ¢ akTMBHOCTTa Ha 3abonsBaHeTo, oToens-
3aHa ot SLEDAI, ECLAM u TnTtbpa Ha aHTUTenata
cpewwty dsDNA. lNMpomsiHaTa Ha B-knetbyHata cy6-
nonynaumsi (2 MMEHHO yBernu4yaBaHeTo Ha CD27
C BUCOKM MIia3MeHu KINeTkn) e LeHeH buomapkep 3a
npocrnegsBaHe Ha akTMBHOCTTa Ha GonectTa [5].

Apyau pasmeopumu 6uomapkepu
[Mpe3 nocnegHUTe roaMHU e uscneaBaHa BPb3-
KaTa Ha xymoparnHu daktopu, unmTtokunHm (IL-6, IL-10,
IL-16 n IL-18), pa3TBOpMMM LIMTOKMHOBU peLenTopu
(sIL-2 peuenTop), pa3TBOPUMUN aaAXE3MOHHN MOJIEKY-
n (sICAM n sVCAM), Bb3nanuTenHu nokasarenu
(CRP un deputnH), TNF-R, aBToaHTUTEna (aHTu-
Hykreo3soma u aHTu-CRP) n pastBopum TpomBomo-
OYyNWH C aKkTUBHOCTTa M TexecTTa Ha SLE [15].
Interleukin 10 (IL-10). IL-10 — ocHOBEH MHAYK-
Top Ha IFN Tun Il, e npegnoxeH kato buomapkep 3a
OLleHKa Ha aKTMBHOCTTa Ha 3abonsBaHeTto. Cpen
IL-1 ceMencTBOTO LUUTOKUHU U peLenTopu, pa3TBo-

pumata cdopma Ha ST2/IL-1 peuentop 4 (IL-1R4)
Hackopo belle npegnoxeHa kato HoB Buomapkep
B OLleHKa Ha akTuBHOcTTa Ha CJIE. ST2/IL-1R4 me-
auupa IL-33 curHanmsmnpaHe. PastBopumara popma
Ha peLenTopa npegoTBpaTsaBa B3anMOLAENCTBUETO
Ha IL-33 ¢ membpaHHus peuentop. PastBopumute
HmBa Ha IL (sIL)-1R4 ca noBuLeHn nNpu akTUBEH
CJIE n cnnHo kopenupaT ¢ MHOEeKca Ha aKkTUBHOCT
Ha 3abonsiBaHeTo M ¢ HMBaTa Ha aHTU-dSDNA n aH-
Tn-C1q aHtutena. Korato guarHoctnyHarta CTOMHOCT
Ha slL-1R4 ce oueHsBa ANPEKTHO Ype3 MHOroBapu-
aHTeH aHanus, slL-1R4 e nopgobeH Ha anti-dsDNA un
IL-18BP 3a ngeHTUdULMpaHETO Ha NaUMEHTUN C aK-
TMBEH HePUT M e Hal-nogxoasiiara NpoMeHNnBa
npy pasrpaHnyaBaHETO Ha aKTUBHW OT HEAKTMBHM
naumeHTu [5,15].

[pyrn Ba>kHn y4acTHULM BbB Bb3ManeHMeTo Ha
3acerHaTnTe opraHv ca MOMEKYNUTE Ha KrneTbyHaTa
agxesunsi, KOUTO Ce ekcrnpecupar BbpXy Cb0BMUS €H-
[oTen 1 B3aMMOAENCTBaT C NIEBKOLUMTHU UHTErPUHM,
NO3BONSABANKN TsIXHaTa eKcTpaBasaunsa BbB Bb3na-
NEHNTE TbKaHMW.

[pwn nynycHusa HedopuT ekcrnpecnsaTa Ha Mosieky-
na Ha cboBa knetbyHa agxes3uns 1 (VCAM-1) e pe-
ryrnivpaHa B rmoMepyrHu enuTenHu KneTkn, Me3aH-
rMn, NPOKCUManHM TyOynapHW KNeTKu; akTMBMpaH
neskoumteH CAM (ALCAM) cbLUo ce cBpbXxekcnpe-
cvMpa Bbpxy MakpodarM v [foMepynHu eHpoTe-
nn. VCAM-1 n ALCAM B ypuHaTa ca NoBULLIEHN MpU
aKTUBEH NynyceH HedpuT U MoraT Aa pasrpaHuyat
aKTUBHOTO 6bLOPEYHO 3acsraHe OT aKTUBHOTO HEOBLO-
peyHo 3abonsBaHe. [pyrn agxe3viOHHW MOIEeKynu,
KOWTO Ce NnosiBABaT KaTto BMoMapKepu nNpu nynycHUs
HedpwuT, ca E-cenektnH n ICAM, KOWTO CbLLO ce OT-
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KpvBa B ypuHaTa Ype3 YyBCTBUTENEH U crieundmryeH
Obp3 aHanus [5].

Bbnpekn BneyatnsiBawloTo KonuyectBo 6wuo-
MapKepu 3a OLEeHKa Ha guarHosaTta M aKkTMBHOCTTa
Ha CJIE, npogbmkaBa ekcnepumeHTanHarta paborta
B OMNWT 3a OTKpMBaHe Ha HOBM BMomMapkepu 3a cTa-
OvpaHe 1 nNpaBuieH TepaneBTUYeH MOAX0n Ha na-
umeHTun cbe ClIE.

MpeoBuaoeHOTO n3cnensaHe Ha MapkepuTe 3a
reHeTMYHO NpeapasnonoXeHne 1 3a OLeHKa Ha Knu-
HU4HaTa akTUBHOCT npu 6onHK cbe CJIE B KnuHuka-
Ta no pesmaronorus Ha YMBAJT "Cs. NBaH Puncku’,
Codus, We gosene Ao npenswxaaHe v npocnens-
BaHe Ha KIIMHMYHaTa U MMYHOMOrMYHaTa akTMBHOCT
npu 6onHuTte cbe CIIE, neyeHneTro ¢ Hamn-nogxo-
gdwarta Tepanvs M npefBapuTenHata oueHKa Ha
npucTbnMTe Ha Gonectta. HayyHoTO u3cneoBaHe
Ha Guomapkepu npu 6onHu cbe CIIE we gosene oo
Nno-ToYHa OLeHKa Ha guarHosaTa, npeackasBaHe Ha
Bb3MOXHOCTTa OT 3abonsiBaHe U KOPEKTHO KMUHWY-
Ho cTagupaHe Ha 6onectTa CJIE.

BaxHu ca cnegHuTe apryMeHTu:

Mbpeo. CJIE yecTo ce guarHoctuumpa Henpa-
BWITHO, JOPY OT ONUTHM peBMaTonoau. [uarHosarta
N3KCKBA TbIIKyBaHE Ha CITOXHW KpUTepuu, paspabo-
TeHU oT AMepurKaHcKaTa Kornerns no peBmaronorus,
TbI KaTO HUTO €O4MH TEeCT HE € OOCTaTbyHO YyBCT-
BUTENEH M cneuudmryeH, 3a ga 6bae gnarHoCTUYEH.

Btopo. XogbT Ha CJIE npu gageH GoneH ce
Xapaktepusmpa C Henpegckasyemu o06OCTpsiHUA U
pemucun. OTHOBO HsIMa nabopaTopeH TecT C Ha-
OexaeH kanauuteT 3a naeHtuduumpaHe unuv npo-
rHO3MpaHe Ha Ha4anoTo UK Kpast Ha 0BOCTPAHETO
Ha 3abonsBaHeTo.

TpeTo. Jluncara Ha uscneaeaHe Ha Gromapkepu
npu 6onHu cbe CIE B Bbnrapus 4o MOMeHTa Bb3-
npensTcTBa ycunusTa 3a oueHka Ha HoBuTe CJIE Te-
paneBTUYHU CPEACTBA B KIMHMYHATA NpakTUKa.

CJIE e xeTepOreHHo, CNOXHO, MynTUCUCTEM-
HO 3abonsBaHe M HOBMTE fekapcTBa moraTt ga
nMat MHU, HO BnaronpusaTHN ePeKkTn NPU HAKOM
noarpynn ©onHu. lNMoHacToswem e TpygHo, ako
HEe U HEBB3MOXHO, Ja CEe M3MePU TaKbB KITMHU-
YeH OTroBop.

CJIE e eguH OT Ham-nogxogsAlMTe Kasycu 3a
cuctemMHa  Ouonorus. Ham-ronsamoTto  npeamsBu-
KaTencreo npu wuaeHTudumumpaHeTto u pas3paboT-
BaHeTO Ha cneuuduyHn Guomapkepu 3a CJIE ca
HeroBaTta CIoXHa eTuornaToreHesa U KIMHU4Ha Xe-
TeporeHHocT. OcBeH TOBa mnopagu MHOrogakTop-
Husi xapakTep Ha CIIE HamMa BepOosTHOCT Aa ce no-
ABW yHUKaneH bnomapkep. Heobxoanmo e ga 6vae
BanuaupaH ,Lupus Biomarker Panel®, konto Lie

BKIMOYBA aHanNu3m 3a OTAeNHW MOMeKynu, KakTo 1 3a
~MOneKkynsapHu Guonognucun®.

OnuTbT 3a OTKpMBaHe Ha nonesHu Guomapkepu
3a CJIE TpagmumoHHO ce npoBexaa Bb3 OCHOBA Ha
NMOAXOOWN, OCHOBaHM Ha XMUMOTE3w, T.€. 3a u3cneasa-
He Ha eguHWYeH MM Manbk 6pon dbakTopu (Hanp.
reHu, aBToaHTuTeNna M LUUTOKUHU), KOUTO ce cuuTar
3a BaXKHW B OCHOBaTa naTou3nonorMyHu MexaHums-
MU. HanpegbkbT B MeOMLUMHCKUTE TEXHOMOTMWU C
BMCOKa MPOM3BOAUTENHOCT Mpe3 MocnegHoTo Ae-
ceTuneTne OTBOPU HOBU MbTULLA 3a U3cnenBaHe Ha
CNOXHUSA AnHamu4deH npouec Ha CJIE n 3a oTkpusa-
He Ha echekTnBHN Gruomapkepw 3a CI1E. B Ta3u HoBa
n3crnegoBarericka apeHa HSKOIKO ekcnepvMeHTanHm
Nnoaxoda BEPOATHO LWe ObaaTr Hanm-nNpogyKTUBHUTE
LMUHM" 32 BGuomapkepu Ha nynyc. OTKpMBaHETO U
pa3BUTUETO Ha Bruomapkepu morat ga 6baat nocTur-
HaTV Ypes3 ABa pasnnyHK, HO JOMbIBALLY Ce MOLXO-
ha. B eanH nogxop ce npaBaT onuTy 3a MOeHTUU-
LuupaHe Ha noteHumnanHu bruomapkepm Bb3 OCHOBa Ha
YCTaHOBEHWN KIETBYHU U MOMEKYIISAPHM MEXaHU3MMU
Ha CJIE. MNpwu apyrus nooxod TbPCEHETO ,,NpoyyBaHe”
UNn ,CKaHMpaHe“ Ha MoTeHuManHu Guomapkepu ce
3a4BWKBa OT HOBA, BUCOKOMPOWM3BOAMUTENHA TEXHO-
norus (Hanp. reHoMuka 1 npoteomuka) [15].

B Bwnrapua He ca npaBeHu m3cnegBaHus Ha
Ovomapkepn 3a YCTaHOBSABAaHE Ha rEHETUYHOTO
npenpasnorioXeHne M Bpb3kata UM C PasBUTUETO
M nporHo3aTta Ha Gonectta CJIE. HawaTta nges e
[a npoBefem uscrneaBaHe v fa yCTaHOBUMM Bpb3Ka-
Ta Mexay HanmyumeTo Ha Gromapkepu 3a reHeTud-
Ho npegpasnonoxeHne kbm CJIE — Interleukin-1 —
Receptor Antagonist Human, Human IL-6, Human
II-10, Human IL-15, Human slIL-2R, Thrombomodulin
(CD141) Human, Anti-C1-q, 1 KNTMHWYHOTO pa3BuUTHE
1 NnpoTu4aHe Ha bonecTTa Npu cpaBHsBaHe Ha CTON-
HOCTWTE Ha BuomapkepuTe C KOHTPOISHa rpyna 3apa-
BM B bbnrapus.

B Bwnrapus He ca npaBeHu v mM3cnegBaHus Ha
frnomapkepn 3a yCTaHOBsIBaHE Ha aKTUMBHOCTTA,
pa3BUTUETO N NporHo3arta Ha 6onectTa CJIE. B Knu-
HMKaTa No peBMaTosoris e ce npoBeae nacneansa-
He Ha BrMomapkepw 3a KNUHWYHA akTUBHOCT Ha CJTIE
— Human IFN-gamma, Human IFN-alpha, Human
sICAM-1, Human sVCAM-1, Human slL-2R, TNF-R.
LlenTa e ga ce yctaHOBM Bpb3Ka MeXAY KIMMHUYHOTO
pasBuTME U NpoThyaHe Ha bonecTTa Npu cpaBHsABa-
He Ha CTOMHOCTUTE Ha BromapkepuTe Ha OOMNHM CbC
CJIE ¢ koHTponHa rpyna 3apasu. Tasu uHgopmaums
e e GeskpalHO MonesHa 3a NpefoTBpaTsBaHe Ha
TEXKOTO OpraHHO yBpeXx[aHe W 3a HamansiBaHe Ha
WHBanNuamMsaumsaTa u CMbPTHOCTTA Npy BONHUTE CbC
CJIE B bbnrapus.
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n3sogu:

1. NamepBaHeTO Ha aBToaHTWTENa U Kommnse-
MEHT ca TecToBe Ha M30op B exedHeBHaTa Knu-
HU4YHa npakTuka. Pesyntatute OT TecToBeTe 3a
aBTOAHTUTENA/KOMMNIIEMEHT BEPOATHO Ca HaW-UH-
dopmMaTMBHUK, aKO Ce MHTepnpeTupar no ,nepcoHa-
nM3npaH* HauMH 3a BCEKM OONeH B AbIITOCPOYHUS
Xof, Ha 3abonsiBaHeTo.

2. OTKpUBaHETO WM pPa3BUTMETO Ha OMoOMapkepu
Morat ga Gbaat MocTUrHat Ypes [Ba PasnuyHKu, HO
Jonbrealum ce nogxoga. B eanHua nogxop ce npaesat
OnMUTU 3a NAeHTUMUMPaHe Ha noTeHumanHn Guomap-
Kepy Bb3 OCHOBA Ha YCTAHOBEHW KITETHLYHU U MOFEKY-
napH1M mexanmammn Ha CIIE. TNpu gpyrust noaxoq Tbp-
CEHeTO ,MPoy4YBaHe” UNn ,ckaHnpaHe" Ha NoTeHUManHu
Bromapkepu ce 3afBMKBa OT HOBA, BUCOKOMPOM3BOaW-
TernHa TEXHONOorMs (Hanp. reHOMMKa 1 MPoTEOMUKA).

3. MawabHnTe MHOroLeHTPOBKN N3CneaBaHus ca
OT CbLLIECTBEHO 3HAYeHWe 3a YCNeLwHOoTo Banuanpa-
He Ha obellaBallm Guomapkepu.

4. Bceku boneH cbe CIIE TpsibBa ga ce pas-
rnexpga nepcoHarnHo nopagv MHAMBMAyarnHa xete-
POreHHOCT B KIIMHUYHUTE NPOSIBU, CTEMEH Ha Mpo-
rpecus Ha 3abonsiBaHeToO U Moxe Gu naTtoreHHu
MexXaHu3Mu.

5. BanngupaHeTo Ha Bcekn Guomapkep B cne-
UMdUYHM nogrpynu ot naumeHTn cbe CIE (n3bpa-
HO Bb3 OCHOBa Ha Hay4Ha 0OOCHOBKa KaTo Ouo-
norvyHaTa ocHoBa Ha Guomapkepa u 3Ha4eHUEeTo
3a onpegereHn KIMHUYHU NPOosiBM) MOXe Aa Aane
no-rnonesHa WHdopmauusi oT BanuaupaHeTo, us-
BbPLUEHO MpW nonynauMsaTa OT BCUYKM NALMEHTU
cbe CJIE.

6. YTBbpOeHnTe Guomapkepu morat ga uaex-
TMduumpaTt noTeHUnanHn TepaneBTUYHU LEenu 1 aa
[anaTt Hacoku 3a pa3paboTBaHe Ha fekapcTea.

7. Jlekapute 1M naumeHTuTe TpAbBa Aa Obaar
00y4eHN 1 HacbpyaBaHW fa yvacTBaT akTUBHO BbB
BanuaupaliM npoyYBaHus Ha noTeHUManHu 6uo-
Mapkepu.
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Abstract. A biomarker is defined as a genetic, biological, biochemical or molecular event, whose alterations
correlate with the pathogenesis and/or manifestations of a disease and can be evaluated qualitatively
and/or quantitatively in laboratories. Biomarkers are used for diagnosis, assessment of activity and better
understanding of the pathogenesis of systemic lupus erythematodes (SLE). Biomarkers in SLE are conditionally
subdivided into markers of genetic susceptibility, markers of diagnosis and markers of disease activity. Recent
genetic studies of SLE have focused on correlating SLE (susceptibility, disease spectrum and severity) with
polymorphisms of hypothetical candidate genes. These include genes coding for mannose-binding lectin
(MBL), cytokines (IL-6, IL-10, IL-21, TNF-a and osteopontin), chemokines (MCP-1), cytokine receptors/
antagonists (type Il TNF-a receptor and IL-1 receptor antagonist), Fcy receptors (FcyRlla, FcyRIlb, FcyRllla,
and FcyRIllb), IFNa, programmed death protein-1 (PD-1; also known as PDCD-1) and other cell surface
receptors (cytotoxic T lymphocyte antigen-4 (CTLA-4) involved in the pathogenesis of SLE. Biomarkers for
diagnostic are anti-dsDNA, erythrocyte-bound C4d/Erythrocyte-CR1 and platelet-bound C4d. Markers of
disease activity are complement components, cytokines, soluble cytokine receptors IL-2R, TNFR, IL-1Ra,
soluble molecules expressed on the cell surface — BLyS (BAFF), CD27, CD154, endothelial dysfunction
markers — sICAM, sVCAM, thrombomodulin, circulating endothelial cells, acute-phase proteins — CRP, ferritin.
Genetic testing for biomarkers in SLE patients is currently being introduced in the Rheumatology Clinic to “Sv.
Ivan Rilski” Multiprofile University Hospital for Active Treatment, Sofia, Bulgaria. Its performance is expected to
help solve multiple unmet needs in SLE patients — precise diagnosis, identification and prediction of the timing
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of disease flares, clinical assessment and adequate treatment approach.

Kew words: biomarker, SLE

INTRODUCTION

Systemic lupus erythematodes (SLE) is a chron-
ic, autoimmune, multisystem connective tissue
disorder. SLE is most prevalent in females, with a
female:male ratio of approximately 9:1 and highest
incidence between 20 and 40 years of age [1].

A biomarker is defined as a genetic, biological,
biochemical or molecular event, whose alterations
correlate with the genetic predisposition, pathogen-
esis and/or manifestations of a disease and can be
evaluated qualitatively and/or quantitatively in labo-
ratories [2, 3].

Genetic susceptibility, diagnosis, disease activity
assessment and understanding of the pathogenesis
of SLE are likely to require a composite panel of bio-
markers that span the gamut of laboratory and clini-
cal features of SLE.

Biomarkers are biological molecules found in
blood, urine or tissues in the body. Their detection
at specific levels along with other symptoms may
be informative regarding the onset, progression and
prognosis of SLE. Biomarkers are successfully used

for diagnosis prediction and monitoring of treatment.
They also play a critical role in scientific studies and
clinical practice [2].

Clinical manifestations of SLE are likely the con-
sequence of a multifaceted, patient-unique autoim-
mune process, which evolves over the course of
disease and is characterized by production of auto-
antibodies, immune complex/complement-mediated
tissue injury, and vasculopathy [3]. Based on these
etiopathogenic features of SLE, SLE biomarkers are
categorized in different classes.

BIOMARKERS FOR SLE SUSCEPTIBILITY/
GENETIC FACTORS

Pathogenesis and clinical evolution

Genetic factors, either protective or provocative,
clearly play a major role in determining whether an
individual will develop SLE. The genetic suscepti-
bility is undoubtedly influenced by environmental
factors, although these triggers remain poorly iden-
tified. Recent searches for “lupus genes,” primarily
through candidate gene-association studies and
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single nucleotide polymorphism (SNP) association
scans, have clearly demonstrated that SLE is a dis-
ease with complex genetic inheritance and no single
causative gene. The regulation of the thresholds of
autoreactivity and disease onset probably involves
multiple genes (Table 1).

Initial genetic studies focused on genes that
are historically considered to be key components of
immune responses, such as major histocompatibil-
ity complex (MHC) genes. Specific alleles of MHC
(called human leukocyte antigen (HLA) in humans)
have been found to be associated with SLE in ethnic
groups. Recent studies have identified several sus-
ceptible loci that harbor many candidate genes with
known immune-related functions.

Table 1. Biomarkers for SLE susceptibility

Complement (C1q, C2, C4) deficiency

FeyRlla, FeyRIIb, FeyRlilla polymorphism

Low copy number of FcyRIllb gene

CTLA-4 polymorphism

MBL polymorphism
Biomarkers for SLE MHC alleles (DRB1, A1, B8)
susceptibility IL-10, IL-6, TNFa polymorphism

TNFR, IL-1Ra polymorphism

PD-1 polymorphism

IRF5 polymorphism

PTPN22 polymorphism

STAT4 polymorphism

Complement deficiency

The genes that most warrant being referred to as
“lupus genes” are those encoding the components
of the classical complement pathway. Complete de-
ficiency of one of the early components, C1q, C1r,
C1s, C4, or C2, is a strong, albeit rare, risk factor for
developing SLE and/or lupus-like diseases.

Much more common is the partial deficiency of
these complement genes, often reflected by varying-
ly low levels of circulating complement protein (e.g.,
C4) [4, 5]. Partial C4 deficiency, particularly C4A de-
ficiency, occurs in 30-40% of patients with SLE and
has been associated with lupus susceptibility [4, 5].

FcyRiIla, FcyRIIb, FcyRllla polymorphism

Fanciulli, Atiman et al. have recently investigat-
ed the CNV (copy number variation) of the FcyRIlIb
gene in patients from the United Kingdom (501 SLE
patients with or without nephritis; 90 Wegener's
granulomatosis (WG); 76 microscopic polyangiitis
(MPA); compared with 862 healthy controls) and

France (77 WG versus 181 healthy controls).6 They
reported that low CNV of the FcyRIlIb gene (< 2 cop-
ies) was significantly associated with increased sus-
ceptibility to SLE (p =0.001), MPA (p = 0.013) or WG
(p=0.015) [6].

Furthermore, the frequency of complete deficien-
cy of FcyRIlIb (zero copy) was significantly increased
in patients with these autoimmune diseases (2%; 21
patients with SLE, one with WG, and one with MPA)
as compared to healthy controls (0.1%). This finding
suggests that complete FcyRIllb deficiency renders
an individual at considerably increased risk for auto-
immune diseases, particularly SLE.

Protein tyrosine phosphatase N22 (PTPN22)

PTPN22 regulates the T-cell receptor (TCR)
signaling in memory and is strongly associated with
SLE in Caucasian patients. PTPN22 C1858T poly-
morphism was found to be a risk factor for SLE, es-
pecially in North American patients with European
ancestry and in patients with SLE and concurrent
autoimmune thyroid disease. Studies have demon-
strated significant associations of the PTPN22
C1858T polymorphism with other autoimmune dis-
eases including rheumatoid arthritis (RA), type 1 di-
abetes mellitus (DM), and dermatomyositis (DM) [6].

INTERFERON REGULATORY FACTOR 5 (IRF5)

During the recent years it has been univer-
sally acknowledged that some SLE patients are
characterized by increased expression of type |
IFNa-regulated genes. A large number of human
genes (up to 10%) are controlled by type | IFN.
There is substantial overlap between genes reg-
ulated by type | IFN and type 2 IFN and they are
deemed to contribute to gene expression regula-
tion in SLE patients [7].

Gene expression profiling of peripheral blood
mononuclear cells in SLE patients has revealed a
striking pattern of increased expression of IFH-in-
ducible genes (subsequently termed “IFN signa-
ture”) in a subset of SLE patients. Furthermore,
it was determined that this IFN gene expression
.Signature” serves as a predictive marker for more
severe disease, such as cerebritis, nephritis, and
hematological involvement in those patients. It can
also provide insights into some unsolved questions
in SLE patients in Bulgaria such as whether changes
in the IFN signature genes expression correlate with
clinical outcomes:

- disease flares

* new organ involvement and

* response to treatment in SLE patients? [7].
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Initially, a Swedish research group screened sin-
gle nucleotide polymorphisms (SNPs) in 13 genes
from the IFNa pathway in 679 Northern European
(Swedish, Finnish, and Icelandic) patients with SLE,
798 unaffected family members, and 438 healthy con-
trols [8, 9]. They discovered that several SNPs in the
tyrosine kinase 2 (TYK2) and IRF5 genes displayed
strong linkage and association with SLE. This team
and others have subsequently confirmed that a com-
mon IRF5 haplotype, which is characterized by a SNP
(rs2004640) that leads to increased expression of
IRF5, is an important genetic risk factor for SLE in dif-
ferent ethnic groups [8, 9]. Additional IRF5 SNPs/hap-
lotypes have recently been identified and shown to be
either risk or protective genetic factors for SLE [9, 10].

Signal transduction and activator of tran-
scription 4 (STAT4)

Another immune function-related gene is the
signal transduction and activator of transcription 4
(STAT4) gene. The STAT 4 gene encodes a tran-
scription factor involved in the signaling pathways
of several cytokines, including IL-12, IL-23, and type
1 IFN (such as IFNa). An international team of in-
vestigators has identified by screening a haplotype
marked by SNP rs7574865 within the third intron
of the STAT4 gene10. The haplotype marked by
rs7574865 in the STAT4 gene was found to be sig-
nificantly associated with increased risk for both SLE
(OR = 1.55) and RA (OR = 1.32) and other autoim-
mune diseases including IBD and type 1 DM [10].

Other biomarkers for SLE susceptibility that may

provide useful information are:
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— cytokines (e.g. IL-6, IL-10, IL-15),

— soluble cytokine receptors (SIL-2 receptor),

— thrombomodulin.

In conclusion, the field of SLE genetics holds
great promise. Practical and universal genetic bio-
markers for SLE susceptibility still await further
search and validation. With the unprecedented ad-
vance in the complex genetics of SLE worldwide,
there is now more than ever a need for accurate
phenotyping/subsetting of SLE patients according
to patient-unique conditions such as ethnic origins,
clinical manifestations, and living environment. This
approach is likely to help elucidate the specific roles
of individual lupus genes that have been identified in
some but not other studies involving widely hetero-
geneous study cohorts [11].

BIOMARKERS FOR LUPUS DIAGNOSIS

More sensitive and specific biomarkers for lupus
diagnosis would also improve efficiency and accura-
cy of clinical trials (Table 2).

Table 2. Biomarkers for SLE diagnosis

Anti-dsDNA
Erythrocyte-bound C4d/Erythrocyte CR1
Platelet-bound C4d

Biomarkers for SLE
diagnosis

Once clinical symptoms have developed, prompt
diagnosis and proper management of SLE remain
great challenges to physicians. Laboratory tests or
biomarkers that facilitate early and accurate diagno-
sis of SLE are essential (Figure 1).
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Fig. 1. Immunological pathogenesis of SLE — a way to biomarkers for disease assessment
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In search of biomarkers with better specificity
and sensitivity for SLE diagnosis, Manzi et al. have
suggested abnormal levels of erythrocyte-bound
complement activation product C4d (E-C4d) and
complement receptor 1 (E-CR1) as candidates12.
These investigators showed that patients with SLE
had significantly higher E-C4d and lower E-CR1 lev-
els than did patients with other diseases or healthy
controls. The E-C4d/E-CR1 test was shown to be
81% sensitive and 91% specific for SLE versus
healthy controls. These data suggest that simultane-
ous determination of E-C4d and E-CR1 by flow cy-
tometry may have significant impact on the accuracy
and timing of SLE diagnosis [12].

BIOMARKERS FOR SLE AcCTIVITY

Traditionally, determination of autoantibodies
such as antinuclear antibodies (ANA), anti- ex-
tractable nuclear antigen antibodies (e.g., anti-Ro/
SSA, anti-La/SSB, anti-snRNP, and anti- Sm), and
anti-double stranded DNA (anti-dsDNA) is used in
diagnosing and monitoring SLE11.

Table 3. Biomarkers for SLE activity

Anti-dsDNA

Serum complement - C3, C4, C3a, Cba, C3d, C4d,
Ba, Bb, sC5b-9

Serum cytokines levels - IL-6, IL-10, IL-12, IL-15,
IL-18, IFNa, IFNy, TNFa

Soluble cytokine receptors IL-2R, TNFR, IL-1Ra
Soluble cell surface molecules — BLyS (BAFF),
CD27, CD154

Endothelial activation markers - sICAM, sVCAM,
thrombomodulin, circulating endothelial cells

Biomarkers for SLE
activity

Acute phase proteins — CRP, ferritin

Anti-nucleosome, anti-C1q antibodies

CD27 plasma cells

Erythrocyte /Reticulocyte-bound C4d

Currently, disease activity in SLE is often as-
sessed using composite disease activity indices, such
as SLE Disease Activity Index (SLEDAI), Systemic
Lupus Activity Measure (SLAM), European Consen-
sus Lupus Activity Measure (ECLAM), and British
Isles Lupus Assessment Group Index (BILAG), which
comprise a variety of clinical and laboratory parame-
ters (Table 3) [11]. These instruments require appro-
priate training to interpret and complete accurately,
making universal application more challenging. Con-
sequently, the value of conventional tests measuring
serum complement and autoantibodies as markers of
SLE disease activity is being revisited.

IFN-a and IFN-inducible gene profiles

During the recent years it has been universally
acknowledged that some SLE patients are charac-
terized by increased expression of type | IFN-regu-
lated genes. A large number of human genes (up to
10%) are controlled by type | IFN. There is substan-
tial overlap between genes regulated by type | IFN
and type 2 IFN and they are deemed to contribute
to gene expression regulation in SLE patients [13].

An investigation method with 5000-fold increase
of sensitivity, used in 2017, has found significantly
elevated serum levels of circulating IFN-a in SLE pa-
tients. Gene expression profiling of peripheral blood
mononuclear cells in SLE patients has revealed a
pattern of increased expression of IFH-inducible
genes (subsequently termed “IFN signature”). IFN
gene expression ,signature” is a predictive marker
for more severe disease, such as neurolupus, ne-
phritis, and hematological involvement in those pa-
tients. IFN signature (increased expression levels
of type IFN-inducible genes) is detected in 70% of
adult patients and in 90% of children with SLE. The
regulatory effect of IFN is manifested from initiation
of immune response to organ involvement in SLE
(Figure 2).

A Canadian research group recently investigat-
ed the expression levels of selected IFNa-inducible
genes, serological variables, and clinical disease ac-
tivity (as measured by SLEDAI) in 94 SLE patients
over a period of 3-12 months. Expression levels of
IFNa-inducible genes were found to be significantly
elevated and associated with high SLEDAI scores,
active lupus nephritis, decreased C3 levels, and
positive anti-dsDNA and anti-RNA-binding protein
autoantibodies [13].

B-lymphocyte stimulator (BLyS)

B lymphocyte stimulator (also known as BAFF,
TALI-1, THANK, or TNFSF13B) is expressed as
a transmembrane protein on monocytes, macro-
phages, and monocyte-derived dendritic cells. A
soluble form of BLyS, cleaved from the cell surface
by a furin protease, is biologically active and criti-
cal for B cell growth and survival. The relationship
between BLyS overexpression and SLE has been
demonstrated convincingly in humans - approxi-
mately 30% of SLE patients had significantly elevat-
ed circulating levels of BlyS. Elevated BLyS levels
appeared to correlate with increased total IgG and
autoantibody (particularly anti-dsDNA) levels, and
disease activity (as measured by SLEDAI). Since
BLyS is not known to have direct or immediate proin-
flammatory activities, changes in serum BLyS levels
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are unlikely to trigger acute inflammatory reactions
and disease manifestations. It is possible that an in-
crease in disease activity may lag behind increases
in circulating BLyS levels due to indirect or “delayed”
effects of BLyS in the systemic immune-inflammato-
ry reactions of SLE. Multivariate analyses showed
that a greater increase in the SELENA-SLEDAI
score in the current visit was significantly associat-
ed with higher BLyS levels at the previous visit (p

IHH.M

Type [l IFN

IFNy

Fig. 2. Mode of action of type I IFN

= 0.0042). Similarly, a greater increase in the BLyS
level from the previous visit was associated with a
greater SELENA-SLEDAI score in the subsequent
follow-up visit (p = 0.0007). These results suggest
a “delayed” causative relationship between circulat-
ing BLyS levels and SLE disease activity [5, 14]. B
lymphocyte stimulator has played a key role in the
development of Belimumab, a drug for treatment of
SLE (Figure 3).
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Fig. 3. B lymphocyte stimulator and mode of action of Belimumab
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CD27 High plasma cells

B cells play a central role in the pathogenesis of
SLE, reflected by an alteration of peripheral B cell
homeostasis. The frequency and absolute number
of CD19+CD20-CD27 high plasma cells increase
dramatically in patients with active disease. What is
the role of autoantibody-producing plasma cells in
the pathogenesis of SLE?

Jacobi and colleagues conducted a study to in-
vestigate whether B cell abnormalities, as reflected
by altered homeostasis and phenotypes of periph-
eral blood B cells may correlate with SLE disease
activity. These investigators reported that the num-
ber and frequency of CD27 high plasma cells were
significantly correlated with disease activity scored
by SLEDAI, ECLAM and the titer of anti-dsDNA anti-
bodies. These results suggest that alteration of the B
cell subpopulation (namely the increase in CD27high
plasma cells) may be a valuable biomarker for mon-
itoring SLE activity [5].

Other soluble biomarkers

In recent years, a number of humoral factors,
including cytokines (IL-6, IL-10, IL-16, and IL-18),
soluble cytokine receptors (sIL-2 receptor), sol-
uble adhesion molecules (sICAM and sVCAM),
acute phase proteins (CRP and ferritin), autoanti-
bodies (anti-nucleosome and anti-CRP), and sol-
uble thrombomodulin, have been investigated for
their associations with the activity and severity of
SLE [15].

Interleukin 10 (IL-10)

Interleukin 10 (IL-10), the major inducer of type
I IFN, has been proposed as a biomarker of disease
activity. Among IL-1 family cytokines and receptors,
the soluble form of ST2/IL-1 receptor 4 (IL-1R4) has
been recently proposed as new biomarker in SLE.
The soluble form of the receptor prevents the inter-
action of IL-33. Soluble IL (sIL)-1R4 levels are in-
creased in active SLE patients, and highly correlated
with disease activity index and with anti-dsDNA and
anti-C1q antibody levels. When the diagnostic value
of sIL-1R4 is directly assessed by means of multivar-
iate analysis, sIL-1R4 contributes to a similar extent
as anti-dsDNA and IL-18BP to the identification of
patients with active nephritis, and is the most rele-
vant variable in discriminating active from inactive
patients [5, 15].

Other important players in the inflammation of
affected organs are cell adhesion molecules, which
are expressed on vascular endothelium and interact
with leucocyte integrins, allowing their extravasation
into inflamed tissues.

In lupus nephritis, vascular cell adhesion mol-
ecule 1 (VCAM-1) expression is upregulated in
glomerular epithelial cells, mesangium, proximal
tubular cells; activated leucocyte CAM (ALCAM) is
also hyperexpressed on macrophages and glomer-
ular endothelia. Other adhesion molecules that are
emerging as biomarkers in lupus nephritis are E-se-
lectin and ICAM that is also detectable in urine by a
sensitive and specific rapid assay [5].

Despite the impressive amount of data that have
validated novel biomarkers, as summarized in Ta-
ble 1, experimental work is ongoing in the attempt
to discover new biomarkers tools for the diagnosis,
staging and management of SLE patients.

The planned introduction of genetic testing for
markers of susceptibility and disease activity in
SLE patients at the Clinic of Rheumatology to the
“Sv. Ivan Rilski” Multiprofile University Hospital for
Active Treatment in Sofia is expected to enable
prediction and monitoring of the clinical and im-
munological disease activity, the choice of most
appropriate therapy and prediction of the timing
of disease flares. Evidence-based testing for SLE
biomarkers shall ensure better diagnostic accura-
cy, prediction of disease risk and proper clinical
staging of SLE.

The following arguments are important in this
setting:

First, SLE is commonly misdiagnosed, even
by experienced rheumatologists. The diagnosis re-
quires interpretation of complex criteria developed
by the American College of Rheumatology, as no
single test is sufficiently sensitive and specific to be
diagnostic.

Second, the course of SLE in a given patient
is characterized by unpredictable flares and remis-
sions. Again, there is no laboratory test with reliable
capacity to identify or predict the beginning or end of
a disease flare.

Third, lack of biomarkers has impeded efforts to
evaluate new SLE therapeutics in clinical trials.

Given that SLE is a heterogeneous, complex,
multisystem disease, a new drug may have subtle
but beneficial effects in perhaps only a subset of
patients. Currently, it is difficult, if not impossible, to
measure such a clinical response.

SLE is undoubtedly one of the most fitting case
studies for systems biology. The greatest challenge
in identifying and developing specific biomarkers
for SLE is its complex etiopathogenesis and clinical
heterogeneity. Moreover, owing to the multifactori-
al nature of SLE, no unique biomarker is likely to
emerge. The rapid progress we are witnessing in
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this field will most likely lead to a validated “Lupus
Biomarker Panel” that will include assays for indi-
vidual molecules as well as for “molecular biosig-
natures”.

The attempt to discover useful biomarkers for
SLE has traditionally been conducted based on
hypothesis-driven approaches, i.e., to investigate
a single or a small number of factors (e.g., genes,
autoantibodies, and cytokines) that are thought to
be important in the underlying pathophysiologic
mechanisms. Advances in high throughput tech-
nology during the past decade have opened new
avenues to study the complex dynamic disease
process in SLE and discover efficient biomarkers
for SLE. In this new research arena, several ex-
perimental approaches are likely to be the most
productive “mines” for lupus biomarkers. Dis-
covery and development of biomarkers can be
achieved through two distinct, yet, complemen-
tary, approaches. In one approach, attempts to
identify potential biomarkers are made based on
established cellular and molecular mechanisms of
SLE. In the other approach, the “survey” or “scan”
search of potential biomarkers is driven by novel,
high-throughput technology (e.g., genomics and
proteomics) [15].

No studies of biomarkers for genetic suscep-
tibility and correlation with SLE development and
prognosis have been performed in Bulgaria. Our
intention is to conduct a study for determining the
relationship between the presence of biomarkers
for genetic susceptibility to SLE - Interleukin-1 —
Receptor Antagonist Human, Human IL-6, Human
II-10, Human IL-15, Human slL-2R, Thrombomod-
ulin (CD141) Human, Anti-C1-q and the course
of clinical evolution of the disease by comparing
biomarker values with those in a control group of
healthy individuals.

There are also no studies in Bulgaria on bio-
markers for the activity, evolution and prognosis of
SLE. The Clinic of Rheumatology plans to conduct a
study for biomarkers of SLE clinical activity — Human
IFN-gamma, Human IFN-alpha, Human sICAM-1,
Human sVCAM-1, Human sIL-2R, TNF-R. The aim
of the study is to determine a connection between
biomarkers and the clinical course of the disease
through comparison of biomarker values with a con-
trol group of healthy individuals. The expected re-
sults will be highly valuable for prevention of severe
organ impairment and reduction of disability and
mortality in SLE patients in Bulgaria.

CONCLUSIONS

1. Measurement of autoantibodies and comple-
ment are currently assays of choice in daily clinical
practice. The results of autoantibody/complement
tests are likely most informative if interpreted in a
“personalized” manner, in the context of the long-
term disease course in a given patient.

2. Discovery and development of biomarkers can
be achieved through two distinct, yet, complementa-
ry, approaches. In one approach, attempts to identify
potential biomarkers are made based on established
cellular and molecular mechanisms of SLE. In the
other approach, the “survey” or “scan” search of po-
tential biomarkers is driven by novel, high-through-
put technology (e.g., genomics and proteomics).

3. Large-scale multicenter and longitudinal stud-
ies are essential for successful validation of promis-
ing biomarkers.

4. SLE patients should not be considered equal
due to individual heterogeneity in clinical manifesta-
tions, disease progression rate, and perhaps patho-
genic mechanisms.

5. Validation of each biomarker in specific sub-
groups of SLE patients (selected based on scientific
rationale such as the biological basis of the biomark-
er and relevance to particular clinical manifestations)
may yield more useful insight than validation per-
formed using the population of all SLE patients.

6. Validated biomarkers might identify potential
therapeutic targets and provide direction for drug de-
velopment.

7. Physicians and patients should be educated
and encouraged to actively participate in exploratory
or validating studies of potential biomarkers.
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TUNOBE BOJIKA NMPU COVID-19 U OCOBEHOCTU HA NATOTrEHETUYHUTE
MONEKYJIHU MEXAHU3MMU

C. borpaHoBa-leTtposa’, T. LUnsauyeBa', LiB. leopruen’, I. NMeTpoB?

"Mbpea kaTegpa no BbTpeLHN Gonectn, MeguumHckn yHuBepcuTeT ,[pod. a-p M. CTosHoB" — BapHa
2KaTtegpa no ncuxmatpus n MeguumuHcka nevxonorus, MeguuuHekn yHusepeutet ,Mpod. a-p M. CTosiHoB" — BapHa

Pe3trome. Bbripeku 4ye muHaxa noymu mpu 200uHU om obsigesseaHemo Ha naHoemusi om CeemoeHama 30pasHa
opeaHusayus (C30), COVID-19 ece owe npedussuksa Hay4yeH uHmepec. 3abonsisaHemo uma xemepoceHHa
KIMUHUYHa KapmuHa ¢ MHOXeCcmeo fposisu om pasnuyHu opaaHu u cucmemu. lNoHacmoswem COVID-19 ce
8b3rpuemMa Kkamo rnoaucuUHOPOMHO 8b3rnanumesniHo 3abornseaHe, aH2axupawo He camo OuxamesiHama cuc-
mema, HO U OropHo-08ueameriHusi anapam, cbpOeyHo-cbdo8ama cucmema, Koxama, omoenumenHama u
HepsHama cucmema, CbipoeodeHo e om peduya xeMamornoa2uyHU, 2acmpoxenamoeHmepoIo2udHU U eHOo-
KPUHHU HapyweHusi. B knuHukama Ha 3abornisisaHemo ¢huaypupam u pasnuyHu 6orkoeu ¢heHOMeHU, 4ecmo
Kamo eQUHUYHa nposiea unu 8 KOMGUHayUs CbC CUMIMOMU OmM Pa3fnuyHU opeaHu u cucmemu. lNamozeHe3a-
ma Ha borikama e CrIoXHa U 8ce owie HIMa eOUHHO MHEeHUE 3a MOYHUS MexaHU3bM, 110 KoUmo ce ocblecm-
esiga. [lamoghbu3auonozuyHUMe MexaHU3MU 8KJIH048aM HSIKOIKO pasfiuyHU CugHaslHU Mbms, 3a Koumo ce rnpeo-
rnornaea, 4e yyacmeam & 2eHepupaHemo Ha bornkogume ummysncu. Te ca pa3nuyHuU 3a pasuyHUme muroee
bornka. Ha mo3u emarn ce obcbx0a pornisima Ha aH2auomeH3UH-KoHeepmupawusi eHsum-2 (ACE), cucmemama
peHuH-aHauomeH3uH (PAC), aHauomeH3uH-2-peyenmopume (AT2R), dupekmHama HeepoHasnHa UH8a3usi Ha
supyca, ydyacmuemo Ha fpouHghraMamopHUme YUMOKUHU, XUMOKcusima, yJyacmuemo Ha makpoghasume,
Kakmo u posisima Ha cepbXxakmueHocmma Ha UMyHHama cucmema, m.Hap. “yumokuHosa byps“. bonkama e
pesynmam om CoXHU GBUOXUMUYHU MPOYecU U ce r1oernusiea 8 pasfuyHa cmerneH om 6uonoauyHuU, ¢huuoso-
2UYHU U coyuanHu ghakmopu. [o3HaHUsIma HU Ha mo3u emar ocmasam HedocmambyHU U ca npedmMem Ha
MHO20 u3credsaHusi, 8K/IHY8aLU OCHOBHUME Mamogu3UONo2UYHU U MamoeeHemuyYHU MexaHusmu. Llenma
Ha Hacmoswus 063op e d0a onuwe u3seCMHUMe MexaHU3MU 3a 8b3HUK8aHe U rnepcucmupaHe Ha borkama
npu nayueHmu ¢ COVID-19, kakmo u 0a knacuguyupa b6ornkosume gheHomeHuU u 0a npedcmasu Hal-4yec-
mume HeliHU nokanu3ayuu. [JJuaezHocmukama u nedeHuemo Ha COVID-19 u acoyuupaHama 6ornka credsa
Oa ce nposexdam om MynImuduUCUUNIUHapeH ekurn om crneyuanucmu, npedsud xemeposeHHama K/UuHUYHa
ussiea Ha 3abornsieaHemo.

Knrodoeu dymu: COVID-19, 6onka, mamoeeHemuyHU mMexaHu3mu

RHEUMATOLOGY
Vol. XXX, Ne 4/2022

BbBEOEHUE

Bbnpekn 4e MUHaxa noyTy TpW roamHu ot obs-
BABaHe OT CBeToBHaTa 3gpaBHa OpraHu3auus
(C30) Ha nangemusn, COVID-19 Bce owe npeaus-
BMKBa HayyeH mHTepec. KopoHa BupycHaTta 6onect
(COVID-19), npuumHeHa ot SARS-CoV-2 Bupyca, be
JokasaHa 3a NpbB NbT B rpag YxaH (Kutai) B kpas
Ha 2019 rogunHa n 6BLP30 ce pa3npPoCTpaHu No Lenus
cBAT. YoBEYEeCTBOTO Ce cOnbCka C HOBO, HEBMXXOAHO
00 MOMeHTa 3abonsiBaHe, KOeTo pedniekTupa Bbpxy
30paBHUSA, COLMAnHMS U MKOHOMUYECKNS acrekT Ha
XMBOTa B cBeTOBeH mallab. [lobpe n3BecTHo e, ye
3ab0nsIBaHETO MOXE Aa MMa XeTePOreHHa KnMHU4Ha
KapTUHa U MHOXECTBO MPOsiBU, @ NaTOreHeTUYHUTE
MexaHM3MU 3a TAXHOTO pa3BUTUE ca BCe oLle npesa-
MeT Ha 3aabnboyeHn NpoyyYBaHUS.

Pas3bvpaHusaTa Hu 3a 3abonsiBaHETO, KOETO NMbp-
BOHa4yanHo 6e cmsiTaHo 3a rpunonogobHa Gonecr,

ce NpoMeHuxa B xofa Ha naHgemusaTa. B momen-
Ta COVID-19 ce Bb3nprema kato NofmMCUHOPOMHO
Bb3nanuTenHo 3abonsiBaHe, aHraxupawio He camo
auxartenHata CUCTEMa, HO U OMOPHO-ABUraTeNHUS
anapart, CbpOeyHo-CboBaTa cucTema, Koxara, oT-
genvTtenHata u HepBHata cuctema. CbnpoBogeHo
e OT peauua XemaTonoru4yHW, racTpoxenaTtoeHTe-
PONOrMYHN N E€HAOKPUHHWU HapylleHus. TbkaHHaTa
yBpeda e MMyHoMeguupaHa, Hanogobssankun obo-
CTpSHMATa Ha pa3rbHaToO peBMaTU4HO 3abonsBaHe.
B knuHukata Ha 3abonsiBaHeTo durypupar v pas-
NYHKM BONKOBM (PEHOMEHU, YECTO KaTo edMHUYHa
nposiea unnM B KOMOMHaUMS CbC CUMMATOMWU OT pas-
nuyHKM opraHyn u cuctemun. Cnopen MexayHapogn-
HaTa acoumauus 3a nsyvaBaHe Ha Gonkata (IASP)
fonkarta npeacraensisa ,HENPUATHO CETUBHO U EMO-
LMOHAITHO MPEXMBSIBaHE, CBbP3aHO C peariHu umnm
noTeHUMarnHu yBpexaannsa Ha Tbkanute” [1].
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Bonkata e pesyntat OT CNOXHW GUOXUMUYHU
npouecn M ce NoBnNusiea B pasfnnyHa CTENeH oT
BronornyHm, PU3NONOrMYHN 1N coumanHu dakTo-
pu. MNpencrtaensaea cybGekTMBHO ycellaHe, KOeTo
ce NpexuBsiBa camo B camoTaTa Ha HalwuTe MHAK-
BMAyanHu yMOBE M HEBMHArn Bb3NpUEMAHETO Ha
OonkaTta e NpPonopuUMOHaNHO Ha WUHTEH3UTEeTa Ha
yBpexaaHe Ha TbKaHUTE UMN Ha HexernaHuga CTu-
Myn. [lpaBeHn ca MHOro mM3crneaBaHus, 3a ga ce
YCTaHOBM 3aBMCUMOCTTA Ha Gomnkara oT pasnunyHu
drakTopu, KaTo CTEMNEH Ha Bb3nareHne, TeXeCT Ha
3abonsiBaHe, NPOOBLIDKUTENHOCT Ha CUMMTOMa-
Tukata u ap. bonkara moxe ga goesege 4o ncu-
xoemouunoHanHu nposasu. OctpaTta 6onka 4ecTo
npenusBMKBa TPEBOXHOCT (@HKCMO3HOCT), OOKa-
TO XpOHMYHaTa borfka e no-BeposATHO Aa nNpeaus-
BUKa Aenpecus.

B 063opa ce onucBaT U3BECTHUTE MEXaHU3MU
3a Bb3HWKBaHE 1 nepcucTupaHe Ha b6onkaTa npu na-
umeHtn ¢ COVID-19, knacuduumpat ce 6onkosute
PeHOMEHN 1 ce NpeacTaBAT Ha-4eCTUTE HEMHMU No-
Kanusauum.

MATOrEHETUYHU ACMEKTU HA BONKATA
nepu COVID-19

MaToreHe3arta Ha GorkaTta e croxHa u Bce oLue
HAMa €dVMHHO MHEeHVe 3a TOMHWS MeXaHu3bM, Mo
KOMTO ce ocbluecTBsABa. CbLUECTBYBAT HAKOMKO pas-
MIMYHU CUTHAmMHW NbTH, KOMTO ce obCbXaaT B reHe-
pvpaHeTo Ha BONKOBUTE MMMYFCK, YacT OT KOUTO ca
npencraseHn Ha curypa 1.
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M3nonasaHu cbkpaweHusi: ACE2 — aHrmoTeHanH-koHBepTUpaLy, eH3um 2, RAS — peHuH-aHrmo-

Yyacmue Ha ACE2
Ha To3m etan 3Haem, 4e BupycbT SARS-CoV-2
M3non3Ba  aHMMOTEH3UH-KOHBEPTUPALY,  EH3UM-2
(ACE2) kaTo kneTbYeH BxoAeH peuenTop. BxogHuar
NpOTEeVH, T.Hap. WMNOBUAEH NPOTEMH S Ce CbCTOM
oT cybeanHmum S1 1 S2, KOUTO ca OTFTOBOPHU CbOT-
BETHO 3a MPUKPENBAHETO M CIIMBAHETO HA MeMbpa-
HaTta. Ton ce cBbp3Ba ¢ Yoselkns ACE2 (hACE2)
peuenTop B kKneTbyHaTa MembpaHa upes S1 cybean-
HMUaTa Ha peuenTop-cBbp3Bawus gomeH (RBD) [2].
TpaHcMmembpaHHaTa npoTeasa CepuH npoTeasa-2
(TMPRSS-2) n ADAM wmeTanonentngasHusaT go-
mMerH 17 (ADAM17) Ha kneTkaTa roctornpuemMHuK ca
HeoOXxoOuMMM 3a ynaBsiHETO Ha S-npoTeunHa, 3a ga
ce fJafe Bb3MOXHOCT 3a CrivBaHe Ha mMembpaHaTta
Ha BUpyca W rocTornpueMHuka vpes cybeguHuuara
S2 [3]. B pesyntat Ha ToBa SARS-CoV-2 HaBnu3a B
KneTtkaTa ypes eHgoumnTosa u BupycHata PHK ce oc-
BoOOXaaBa 3a pennukaums U TpaHcrauus oT KreT-
KaTa roctonpuemHuk. Bnocneacrteme ce ussbpLusar
BUPYCHO crrnobsiBaHe M ek3oumMTo3a Ha HOBUTE BU-
PYCHM YacTULM, KOUTO LLie 3apassAT HOBU KINETKMN.
ACE2 e meTanonpoTenHas3eH eKTOEH3MM, KONTO
Ce Hammpa B MOYTM BCUYKM HYOBELLIKM opraHn. Herosa-
Ta eKcrnpecus Bapupa B pasfu4HUTE OpraHu 1 TbKa-
HW 1 e Har-ronsMa B eNUTENHUTE KNEeTKM Ha JONHUTE
anxartenHu mbTuwa, kato anseonountn tmn ll, cekpe-
TOPHW KNETKW, CbAOB €HO0TEN, Ha3anHN PECHUYKA U
06oHATENHM KNneTkn [4]. Hamupa ce cblyo B cTOMall-
HO-YPEBHMS TPAKT, CbpAEYHUS MYCKyr, enutena Ha
poroBuLiaTa, CMHOB/AnHaTa MembpaHa, envTena Ha
ObOpeLmnTe, XKMbYHNUA KaHar, enuTena Ha KITbYHUS
Mexyp, knetkute Ha Ceptonu
B TECTUCUTE U anBeonapHUTe
makpodparu [5]. ACE2 wurpae
CblLIeCTBEHA poris B cMCTeEMa-
Ta peHvH-aHrmoteHsuH (RAS),
KaTo nogabpxa GanaHca Ha
TEYHOCTUTE U ENEKTPONUTUTE.

Yuyacmue Ha PAC cuc-
memama

Bcuukn enemeHTn, KOMTO
yyacTBaT B cuctemara peHuH-
aHrnoteHsuH (PAC), ca npu-
Len Ha BUPYCHO yBpexaaHe,
crnepoBaTenHo B reHesunca Ha
cuMnTomMnTe Ha 3abonsiBaHe-
TO, BKJIIOYUTENHO Oornkara.

CepyMHUAT peHVH, KOWTO
ce CuHTEeTU3npa oT 6Lopeuu-
Te, Ce MpeBbpLla B aHIMOTEH-
3uH | (Ang I) nog Bb3gencT-
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BMe Ha aHrnmoTeHsnHoreHa. OcHoBHaTa (PyHKLMSA Ha
aHrMoTeH3uH-koHBepTupawims eHsum (ACE) e pa
npeobpasyBa aHrMoTeH3nH | B aHrmoteHsuH Il (Ang
II). AKTMBHaTa opma BCBLLIHOCT € aHIMOTEH3MH
1-7 (Ang-(1-7)). To npenctaBnsiBa oKTanenTuaeH
XOPMOH, KOMTO JeicTBa Ypes3 CBbpP3BaHe C ABa Tuna
peuentopu, cebp3aHu ¢ G-npotenH (GPCRs), Ang
| Tun 1 (AT1) peuentop (AT1R) n Ang tun 2 (AT2)
peuentop (AT2R) [6]. Han-cbliecTBeHO ce okasBa
B3ammogenictemeto ¢ GPCR n Mas-peuentopure.
OkTtanenanabT Ang-(1-7) npuTexxaBa MHOIO BMCOK
admHuTEeT KbM Mas-peuenTtopa. CBbpP3BaHETO My C
Hero e Ao 100 NbTU NO-CENEKTUBHO B CPaBHEHMWE C
AT1R n AT2R. MasR e wu1poko pa3npocTpaHeH 1 ce
ekcnpecupa B LeHTpanHata (LUHC) n nepudepHata
HepBHa cuctema (MHC), BKNOUNTENHO B JOp3anHns
kopeHoB raHrmuin (DRG) n rpbbHaveH Mo3bk [7].

lMpaBeHn ca ekcnepvMeHTanHu MOLEenn, KoMTo
ycTtaHoBsiBaT, Ye Ang-(1-7) Moxe ga Hamanu npo-
M3BOACTBOTO Ha MPOBBL3NANUTENHU LUTOKMHU KaTo
Tymop-HekpoTusmpaiwmsa dakrop (TNF)-a, nHTep-
neBkuH (IL)-1B, nHtepdepoH (IFN)-y n IL-6 n eg-
HOBPEMEHHO C TOBa Ja AoBede A0 MOoBMLIAaBaHe Ha
eKkcrnpecusaTa Ha NPOTUBOBBL3MANUTENHUS LUTOKUH
IL-10. B kpariHa cmeTka ToBa Ou goBeno fo Hama-
nasaHe Ha MAPKs, JNK un PI3K curHanusmnpane.
M3BOOBT OT TO3M CUrHAmNEH MbT €, Y& UMEHHO aKTu-
BupaHeTo Ha octa ACE2/Ang-(1-7)/Mas ocurypsisa
N3BECTEH NPOTUBOBBb3NaNUTENeH edekxT.

Yyacmue Ha aH2auomeH3UH-2-peyenmopume
(AT2R)

B natoreHesarta Ha GonkaTta yyacTBaT M aHIvo-
TeH3uH-2-peuentopute (AT2R). To3n noaTmn Ha pe-
LenTopa e NpsiKo CBbP3aH C KOHTpona Ha bonkarta u
MOXe a AeNcTBa KaTo KONpOTaroHUCT, 0COBeHO npu
nposieata Ha octpata 6onka [8]. [Npn cBbp3BaHETO
Ha SARS-CoV-2, AT2 peuenTtopbT Ha rocTonpuem-
Huka n Mas-megumpanunte Ang-(1-7) ecbektn umar
Ba)XHa ponsi B AMPEKTHOTO BUPYCHO YBpEXOaHe.
SARS-CoV-2 MOoxe fa NpUYnHN NOHWXKaBaHe Ha HU-
Bata Ha ACE2 Ha KneTtb4HUTE MOBBbPXHOCTU, KOETO
MOXe Oa JoBede OO0 HaTpynBaHe Ha aHrMOTEH3WH 2
(Ang-Il). ToBa OT cBOSI CTpaHa MpsIKO BOAM A0 XuUne-
paktuBauusa Ha RAS 1 3acuneH okcMagaTuBeH CTpec
[9]. Ype3 gencTBMETO Ha pasnUyYHUTE NPOAYKTM Ha
pasLuenBaHe Ha aHMMOTEH3MHOreHa (4acT, OT KOUTO
OelcTBaT KaTo HEBPOTPaHCMUTEPU W/MMNKU HEBPO-
MogynaTopu) U TAXHOTO Bb3OENCTBME BbPXY On-
pedeneHy peuentopyu 1M NOCTPELENTOPHU NMbTULLA,
MOXe [ja Ce OCbLLIECTBY CMOXHa Kackaga, 3acaraila
CMWHaNHOTO NpefaBaHe Ha HouuvuenTuMBHa MHAOop-
mMaumsi. ToBa ce ob6cbxaa npy GonHUTE, NpY KOMTO

fonkarta nepcuctvpa cnep OTLWYMSIBAHETO Ha OCT-
pata nHdekuna, T.Hap. npoabrkuteneH kosug. B
3aKIIOYEHME MOXEM Aa KaXEM, Ye UHbeKkumnaTa cbe
SARS-CoV-2 mMoXe ANpPEeKTHO Aa npomeHn 6anaHca
Mexay HeBpPOMOAYNAUMOHHUTE CUCTEMWU Ha HOLUU-
uenuusaTa, KOeTo fa goseae Ao nosiea Ha Gonka.

AKTMBUPAHETO Ha aHrMOTEeH3uH-1-peuenTopuTe
(AT1R) Bnusie Ha HouwMuenumsaTa Ype3 docchopunu-
paHe Ha p38 MUTOreH-akTMBMpaHa NPOTEVH KMHa3a
(MAPK) [10]. OcBeH ToBa okTtanentTugbT Ang Il He
€ eVHCTBEHUAT NPOAYKT Ha pasuenBaHe, nornyyeH
ot gencteneto Ha ACE2. AnrnoteHsuH 1l (Ang 1l1),
KornTo e C-TepMUHaneH MeTabonnT Ha aHrMOTEH3MH
Il, cbwo moxe ga ce cebpxke ¢ AT1R n ga yvact-
Ba B rpbbHa4YHOTO HouMLUEenTMBHO npedasaHe [11].
CnepoBatenHo nHgekumsata SARS-CoV-2 B rpb6-
HaYyHMSA pPOr Ha YoBeka MOXe Aa Hapywwm GanaHca
Mexay [OBe NPOTUBOMOMOXHU CUCTEMU: OCTa Ha
ACE/Ang II/AT1 peuentopa un octa ACE2/Ang (1-7)/
MAS [12].

AT2R e 3ameceH n B KOHTpora Ha 6Gonkarta u
MOXe [a urpae ponsita Ha NpoTaroHUCT/konpoTaro-
HUCT [13]. TOYHMAT curHaneH NbT BCe Ouwe ocTaBa
HesiCeH, HO KaTo paboTHa xunoTtesa ce obcbxaa, ve
cBbp3BaHeTo Ha AT2R ¢ G-npoTtenHa. IMeHHo Tou
ocurypsiBa akTMBUMPAHETO Ha CEPUH/TPEOHUH NpoTe-
WH ocatasa 2A (PP2A) B HeBpoHUTE, reHepupa-
He Ha npocTarnaHavnH E2 ot apaxugoHoBa kucenunHa
ypes3 eH3Mma uumkrookcureHasa-1 (COX-1). Toea B
KpalnHa cmeTka cTumynupa K+ kaHanv n npegmsBuk-
Ba Xunepnonsipusauus Ha nnasMeHuTe memopaHu
[14]. CbLiecTBYBaT M ApYrM CUTHANHW NbTULLA, KaTO
ocBObOXOaBaHETO Ha OpPaAMKMHUH N a30TEH OKCUA
(NO). Hanvue ca gokasaTencrsa, Y€ aHrMOTeH3uH
Il Mmoxxe pga npoBoknpa COX-2 nHaykumsi. ToBa ak-
TMBMpa Bb3nanutenHaTta kackaga, ocsoboxagar ce
pasnuyHU LUUTOKUHKU, METanonpoTemHasn 1 npouH-
dnamaTopHu MeamaTopu.

3acsizaHe Ha LUHC

Bonkata moxe Oa e pesyntar U OT OUPEKTHa-
Ta HeBpoOHanHa MHBa3Ws Ha BUpYyca, 3aLloTo TOoW
nputexaea n3paseH TOMU3bM KbM HepBHaTa Tb-
kaH. SARS-CoV-2 e oTkpuT 1 B LepebpocnuHan-
HaTa TeyHocT [15]. LleHTpanHata HepBHa cuctema
(LHC) moxe poa 6bae 3acerHaTta 1 nNo peTporpageH
MexaHu3bM. PecnnpaTtopHuTe Kanuuuu, cbabpxa-
wm SARS-CoV-2, gocturat oo HocHaTa nuraBuua u
BUPYCBbT MOXE AMPEKTHO Aa 3apasn 0BOoHATENHUTE
CEH30PHU HEBPOHMU, Cref KOeTo Aa HaBne3e B MO3b-
Ka OT oboHsATenHusa Heps [16]. SARS-CoV-2 moxe
fa ce pasnpocTtpanu B LUHC upes cbaoBeTe, 3aLoto
kanungapute (KPbBOHOCHU 1 NTMMHU), KOUTO Ce Ha-
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MupaT B HOCHaTa nurasuua, ekcnpecupat ACE2 3a
peuentopu. ACE2 peLenTopuTe ce ekcnpecupar 1 B
rMUanHUTE KNEeTKKU, KakTo U B HEBPOHUTE. Bucoknar
adHUTET Ha BMpyCa KbM Te3u peLenTopute Moxe
4a NpUYMHK MPSAKO yBpeXAaHe Ha HeBpOHasnHuTe
KNEeTKNTE, Han-4eCcTO CEeH30pHUTE HeBpOHU [17]. B
nogkpena Ha cakta, 4ye SARS-CoV-2 nputexasa
HEBPOTPOMM3bM, € TOBa, Y€ YacCT OT KMMHUYHUTE
nposiBu Ha 3abonsBaHeTo € HeBponaTuaTa, Cbnpo-
BOAEHa cbC unm 6e3 HeBponaTtHa 6ornka [18]. imeh-
HO cnocobHOCTTa fa Haxrye B LieHTpanHata HepBHa
cuctema [19] ce cmsATa Kato npuynHa 3a eguH oT
Hal-4ecTo cpellaHMTe CUMNTOMU Ha 3abonsBaHe-
TO — aHocmua n gucreysus [20]. Mpeanonara ce, ye
BCBLUHOCT CTaBa Ayma 3a gucaBToHomMus [21] nopa-
OV OVPEeKTHa MHBa3Msa Ha MO3bYHUS CTBON [22].

EouH ot otnnuutenHute Genesun Ha 3abonsea-
HEeTO € gucouunaumsTa Mexay KucnopogHarta geca-
Typauus 1 nuncara Ha siBHa AUCMNHES, KOSATO NoHac-
TOSILLLEM Ce NPUMUCBA Ha AUCHYHKLUUA HA MO3bYHUSA
ctBon [23]. CKNOHHOCTTa Ha BMpYyCa KbM HEBPOHHA
MHBa3Msa MOXe [a foBene 40 ToBa, npebonenysanu-
Te OT OCTpuMSA CTagui Ha 3abonsiBaHeTo fa ce conbe-
KaT He CaMO C XPOHWYHWU PECNUPaTOPHU CUMMNTOMM
(kawnuua, 3agyx) n 3aTpygHEHO BpbLLaHe KbM 00U-
YanHWUs CU ABUrateneH kanauuTeT (T.Hap. Npoabi-
xutenen COVID) [24], HO CbLLO Taka M C AbITOCPOY-
HW HEBPOJTOTMYHN MOCNEeaULN KaTo ANCAaBTOHOMMUS,
HEBPOMYCKYJIHa cnabocT, necHa ymopa, KOrHUTUBHO
yBpexaaHe U TpeBOXHOCT [25]. [NpucbctBneTo Ha
BMpYyCa 1 HeroBaTta pennukauus B HepBHaTa TbKaH
€ TPyOHO AoKa3yeMo B KNUMHWYHATA npakTuka. 3ato-
Ba cBbp3BaHeTo Ha BUPYCc/ACE2 n ekcnpecusta Ha
peLenTopa B HepBHaTa TbkaH He O3Ha4vaBa Hernpe-
MeHHO, Ye SARS-CoV-2 npuumHsiBa ANPEKTHO YB-
pexaaHe Ha LJHC n/unu NMHC npu BCUYkn NaumneHTw.
XpPOHNYHUTE BGONKOBU MPOSIBU, U3SIBSIBALLUN CE KaTo
OndysHn mnanrmm n aptpanruu, buxa mornu ga ca
n3pas Ha HouuuenTrBHa Borka, KoATo OT natoun3n-
ONoOrMYyHa rnegHa Toyka OBMKHOBEHO Ce OoTHacH Ao
HanM4YMeTO Ha ThKaHHO YBpPEXOaHe.

Yyacmue Ha yumokuHu

O6cbxaa ce u yyacTMeTo Ha npouHdnamaTop-
HUTE uMTOKMHM [26]. OT HanpaBeHUTe 4O MOMEHTa
Mpoy4YBaHnsa CcTaBa ACHO, Y€ HMBAaTa Ha LUMTOKMHUTE
B cepyma Ha naumeHTn ¢ COVID-19 ca nosuwieHwm,
BKIIOYUTENMHO  TYMOP-HEKPOTM3MpaWmsaT — doaktop
(TNF), nHTepneBkuH-2 (lI-2) v rpaHynoumT-makpo-
dar-konoHust ctumynupawmaT daktop (GM-CSF)
[27]. ToBa ce obcbxaa KaTto eanH oT NaTon3nono-
rMYHUTE MeXaHM3MV Ha Bb3HWKBaHe Ha rnmaBobonve-
TO, KOETO € eUH OT Han-4ecTo cpeLuaHnTe 6onNKosu
CMMMTOMM Npu 3ab0NsiBaHETO.

Yyacmue Ha xunokcussma

BrivsHue okasa n XMNokcusita, KOATO HacTbNBa
BCneacTBME Ha BMpyCHaTa nHBasnga B 6enogpobHuns
napeHxnm. TeOopeTUYHO, HapyLUEHUAT ra3oo0OMeH,
BOELL [0 MO3bYHa XMMOKCUS, yBenu4yaBa aHaepob-
HUS MO3bYeH MeTabonunabM, KOeTO BOAU A0 HaT-
pynBaHe Ha kucenu metabonutu. ToBa MoXe fa ce
n3pasu B NPOMEHM Ha MO3bYHUS KPBBOTOK, C Anna-
TauMsa Ha MO3bYHUTE CbAOBE U MO3bYEH OTOK, KOETO
KITMHUYHO Ja Ce 135BK C rmaBobonue n pasnnyHun no
CTeneH KONMMYECTBEHN U/MNN KadeCTBEHU MPOMEHU
B Cb3HaAHMETO.

Yyacmue Ha makpoghazume

Makpodarute cbLLO yyacTBaT B natoreHesaTta
Ha GonkaTa. Te, KaTto KMeTKW Ha MMyHHaTa cucTe-
Ma, CTUMYNuUpaT Npou3BoOACTBOTO HA Bb3NanuTenHm
meguaTopu kato IL-13, TNF n OpaaunkuHuHn. Tesun
MeamaTopy OCHOBHO NMOBRMsABAT PYHKUMSATA Ha CeH-
30pHMTE HEBPOHM B obracTTa Ha gop3anHust Kope-
HoB raHrnui (DRG) 1 Ypes CroXHW NPoLIECH Ha CEH-
cMbunusaums (akTMBupaHe) morat ga npeavsBukaTt
oonka n xunepanresus [28]. Makpodarute gonpu-
HaCHAT KaKTO 3a UHMLMUPaAHETO Ha GorkoBaTa CUM-
nTtomatuka (ocTbp Tun Gofka), Taka 1 3a noaabp-
KaHeTO Ha TakaBa (XpoHu4eH Tun 6onka) [29]. Tean
KNeTKM morat ga npuemMart pasnuyHu eHOTUMNOoBE:
Bb3nanuteneH (M1) doeHoTumn, Korato MHUNTpUpaT
DRG no Bpeme Ha ocTpaTa Bb3nanurtenHa 6onka, u
pasgenuteneH (M2) deHoTUM, KOWTO BEPOSTHO pa-
00TV Ype3 Bb3CcTaHOBsIBaHE Ha MUTOXOHAPWUANHUTE
PYHKLMN Ha HEBPOHWUTE, T.e. A y4yacTBaT B pena-
patusHutTe pyHKumm [30]. EpekTsbT M ce onpege-
NSt YpEe3 HSIKOMKO CHOXHW OCU (CUTHAMHM MbTULLA).
Mem6paHHuuaT rmukonpotenH OX-2 (CD200), konto
Ce eKkcrnpecupa BbpXxy KIeTkuTe OT MuenougHata
nuHusa 1 Heroeusa peuentop (CD200R), gencreat
KaTo BaXKHW KOHTPOSIHM TOYKM Ha MMYHHUS OTrOBOP
NocpencTBOM MHXMOUPaHe Ha CUrHanHUTE MbTULLa
Ha MUTOreH-akTMBUpaHaTa npoTeunH knHasa (MAPK)
n nunuaHuTe knHasun (PI3K/Akt) [31]. Taka, MHXMbu-
TopHaTa oc CD200/CD200R paboTu 3a npegoTBpa-
TsiIBaHEe Ha NPeKoOMEepHWsi Bb3nanuTereH CTUMyn,
[0pV KOraTo e BTOPUYEH CNPSIMO MH(PEKLIMO3HN areH-
TM. Ype3 curHanHu mMpexu, BKMYBaLLM MOMEKyNn
N TPaHCKPUMUUOHHM haKTopu, TS MOXe Aa Hacbp-
4Yn nonsipu3auusaTa Ha Makpodarmte KbM MONe3Hns
deHoTun M2. ToBa gaBa ocHoBaHuUS fa ce pabotu
B nocoka mogynvpaHe Ha CD200/CD200R vHx1bu-
TOopHaTa oc, koeTo 6y JoBeno A0 HamarnsBaHe Ha
fonkarta u otcnabBaHe Ha CBPbXBb3NANUTENHUS OT-
roBOp, BCNeacTBMe Ha MHgekumaTa. AKTUBUPaHETO
Ha cbllata OC MOBULLABA OLLE NMPOU3BOLCTBOTO Ha
nHtepcepoH (IFN) n BupycHus knupbsHc [32].
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Yuyacmue Ha cepbxakmueHoCcm Ha UMYHHa-
ma cucmema

He Ha nocnegHo mMsacTo, ce obcbxaa u ponsTa
Ha CBPbXaKTUBHOCTTA HA UMyHHaTa cUCTemMa, KOATO
ce Habrntogasa npu yacT OT NauMeHTUTe, 3apa3eHu
cbc SARS-CoV-2, T.Hap. “umMTokMHOBa Byps”, pesyn-
TaT Ha aKTMBHO WMYHHOMEAMMPAHO Bb3narieHue.
Ta ce nony4yaBa BCMNeACTBME Ha Aucperynauyusata B
Npon3BOACTBOTO Ha PaA3TBOPUMMU UMYHHU MeauaTo-
pu. HactbnBa akTMBupaHe M UHXMOMpaHe Ha pas-
MVYHW NOATMMNOBE MMYHHW KITETKU U Cre4oBaTeriHo
avcperyrnauus mexay NpovM3BOACTBOTO HA MeanaTo-
pv C NPOTUBOBBL3NANUTENHO AEWCTBUE U BELLECTBA,
KOWUTO Mpefu3BMKBaT U3BMNYAHE HA OPYrU KreTbu-
HW eneMeHTU, yBpeXxaaHe Ha eHaoTena u npoMsiHa
Ha MukpoumpkynaumsaTa. OcsoboxgasaT ce npo-
Bb3NanuTenHn umMtoknHn karto IL-6, TNF-a, IL-1,
IL-8 n IL-12, kakTOo 1 IFN-y nHgyuupyem npoteuH
(IP10; Hapu4aH CcbLo MOTUB XeMOKMHOB nuraHa 10,
CXCL10), makpodparos Bb3nanuteneH npotenH 1A
(MIP1A) n MOHOUMTEH XemoaTpakTaHT MnpoTenH-1
(MCP1) [33].

TunoBE BONKA nPu COVID-19

CnekTbpbT Ha Oonkata npv MauueHTn C
COVID-19 e xeTeporeHeH 1 Han-4ecTo ce perncTpu-
pa rmasobonue, repriobon (aHruHa), apTpanrum, Mu-
anrn, rpbaHa bonka (Bkr. nnespoanHus), abgomm-
HanHa 6onka, HeBponaTHa 6onka n gpyru.

Bbonkarta B rbpnoto (rbpnobon) e eauH OT Haw-
yecTuTe cumnTomun. Yectotata My Bapupa B pamKku-
Te Ha 12.5-23.2% ot naumeHTtute [34]. Npepnonara
ce, Ye MexaHu3MUTe 3a nosiea Ha TO3M CUMMNTOM ca
nogobHM KakTo Npu Apyrute pecnmpaTopHu BUPYCH.
OcHoBHa e pornsiTa Ha Bb3nanuTenHU MeguaTopu
(Hanp. npocTarnaHguHn 1 6paguKUHNH) B gMxaTen-
HUTE NbTULLA B OTFOBOP Ha MHekumsitTa cbc SARS-
CoV-2, kaTo No TO3M Ha4uH Ce 3acsarat CEeTUBHUTE
HEepBU B TbKaHHUTE CTPYKTYpU Ha rbpnoTo [35]. Opyr
(haKkTop € CBbP3BAHETO Ha BMpyCa C peLenTtopa my,
KOWTO Ce eKkcrnpecupa v Nno enuTenHnTe KNneTkiTe Ha
cdhapviHKca, KaTo ToBa BOAM OO KreTbYHa OEeCTpykK-
UMs M NocneaBaLlo Bb3naneHuve.

Mpu naunenTnte ¢ COVID-19 Mmoxe ce Habnto-
hasa u bornkata B rbpauTte. bonkarta B repguTe ce
onpegenst kato auckomdopT unu 6onka B obnacTra
Mexay LWmMaTa 1 ropHata 4act Ha kopema. Cnopepg
pasnu4yHM aBTOpM YecToTata Ha TO3U CUMMTOM Ba-
puvpa B pamkute 1.6-17.7% [36]. BonkaTta B repau-
Te MoXe fa Obae pUCKOB (hakTop 3a pasBUTME Ha
Texbk COVID-19 unu cmbpt [37]. MNpeanonara ce,
ye Gonkarta B rbpauTe MOXe Aa e pesynTtaT OT Cbp-

OEeYHO yBpexdaHe unu nneepasnHa Bb3nanuTernHa
uHopekuma [38]. KapaguomuouuTtute nputexasat
ACE2 peuenTopu 1 BUPYCbT MOXe ANPEKTHO Aa Ha-
Xnye B TSX U Aa NPUYMHM MUOKApAHO yBpexaaHe,
KOeTO Ada goBefe OO0 nokayBaHe Ha buomapkepute
3a MumokapgHa Hekposa [39]. YBpexagaHeTo Moxe
[a HacTbnNu M B XOAa Ha efHa TexKonpoTudaiia
Bb3nanuternHa peakuusi, T.Hap. ,UUTokMHoBa Byps“.
CbLLUO Taka HAKOW Bb3nanuTenHyu MeamaTopu, OCBO-
fogeHn B nneBpanHOTO MPOCTPaHCTBO, MoraT Ada
3afgewncTear peuentopu 3a borka B nnespaTta, KaTto
Nno TO3M Ha4yuH NpudnHsiBat 6onka B rbpaute [40].
CbpOeyHoTo yBpexaaHe MOXe Aa € pe3yntaT v Ha
pecnupatopHa ANCAYHKLNS U XUNOKCEMUS, Npeans-
BukaHa ot COVID-19 [41].

B cnektbpa Ha GonkoBuTe W3ABM MNPUCHCT-
Ba n abgomuHanHaTta 6onka. lNpu nauweHTuTe C
COVID-19 6onkata B KopemMa MOXxe Ja € edHa oT
NbpBUTE MposiBU Ha 3abonsBaHeTo. YectotaTta 1
Bapupa B pamkute Ha 1,9-14,5% [42]. B natoreHe-
3aTa Ha KopeMHaTta bornka yyacTBaT HSKOMKO hak-
Topa. ACE2 ce ekcnpecupa B 13o0bunme B cTomall-
HO-4YpPEBHMS TPaKT, 0COBEHO B ThHKMTE M aebenute
yepBa, criegoBatenHo SARS-CoV-2 moxe ga ata-
KyBa XpaHocMunaTernHarta cucteMa 4pe3 CBbp3Ba-
He ¢ ACE2 n pa npunumHu 6onka 4pes3 AupekTHaTta
BUpycHa nHBa3awus [43]. [THeBMOHMATa e Han-4YecTaTa
ekcTpaabgomMuHanHa npuynHa 3a kopemHa bornka,
0CcOobeHO B AeTcKka Bb3pacT, KaTo yBENMYeHUTe Me-
3eHTepuanHn nNMM@HN Bb3NK Ce cyMTaT 3a NOTEH-
unaneH y4yacTHUK B MeXaHM3bM Mpu Hamuuve Ha
KopemHa 6ornka [44].

Mpn naumentnte cbc SARS-CoV-2 yecto ce
ycTaHoBsBaT 1 BONKM OT CTpaHa Ha MYCKYMHO-CKe-
neTHaTta cuctema — aptpanmm n muanrvmi. Mwuan-
rusATa npeacrasnsiBa CMMNTOM Ha MyCKynHa Gorka
nnun anckoMdopT 1 ce MaHudecTnpa Npu cucTeMHa
unu nokanHa nHgekums [45]. Ta obrMkHOBEHO € no-
CKOpO Andyy3Ha, OTKOMKOTO nokanuanpaHa. Cnopea
pasfiMyHn N3TOYMHULM YecToTaTta Bapupa oT 49.3 oo
60.9% npu nauneHtnuTe c COVID-19 [46]. MnanrusTa
no Bpeme Ha nHgekuns cbc SARS-CoV 2 ce cBbp3-
Ba C NOBULLEHUTE HUBA Ha nHTepneBkuH-6. ACE2 ce
eKkcnpecupa oT MMOLUTUTE Ha CKENETHUTE MYCKYNN,
T.€. BUPYCbHT MOXE OUPEKTHO Aa UH(EKTMPA MYCKYI-
HWUTE KNEeTKV 1 Aa AoBeAe A0 KreTbYHa AeCTPYyKUuS,
KOETO Ce yCTaHOBSIBa C NMOKa4BaHE Ha CTOMHOCTUTE
Ha KOK u J1OX B cepyma Ha GonHuTe [47]. CbLuo
Taka Bb3NanuTenHUTe LUTOKUHM CTUMYnuMpar npo-
W3BOACTBOTO Ha npocTtarnaHanH E2, a npoctarnax-
OovH E2 meagmmpa 6GonkaTta 4vpe3 nepudepHn 6on-
KoBM peuenTtopu. 3acsaraHeTo Ha nepudepHata
HepBHa cuctema npu nHdekumsa cec SARS-CoV-2
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CbLLIO MOXe Aa JoBene A0 MycKynHa bonka [48]. Ap-
TpanruuTe npeactaBngasat 6onku B ctaBute. Te He
ca 4ecCTOo cpeLlaH cMMnToM — NpubnuantenHo 2,5%
oT naumeHtuTe ¢ COVID-19 cvobuiaBar 3a apTpan-
rms [49]. ApTpanruaTa rno BpeMe Ha MHEeKUUs Cbe
SARS-CoV-2 ce cBbp3Ba C MOBULUEHUTE HMBA Ha
NPOBBL3MNANMUTENHN LIUTOKUHU KaTO WHTEPNEBKUH-6,
uHtepneskmH-1 1 TNF-anda. ACE2 ce ekcnpecupa
OT CMHOBMOLUUTUTE, T.€. BUPYCHT MOXE Ja HaBnese B
CcvHOBManHata membpara. NogobHo Ha muanruuTe,
N TYK Bb3NanuTeNnHUTE LMTOKUHU CTUMYNuUpaTt npo-
M3BOACTBOTO Ha nNpocTarnaHanH E2, konto meguupa
Bonkata 4pes nepudepHn 6OMKoBM peLenTopu.
KaTto Han-yecta 6onkoBa nposiea npu 6onHuTe
¢ COVID-19 ce onpegens rmasobonuveto. MexaHus-
MbT Ha npegm3sukaHoto oT COVID-19 rmasobonuve
ocTaBa HesiceH. YecTtotata My Bapupa oT 35.4 o
55.8% ot naumeHTtute [50]. BH3MOXHM Ca HAKOMKO
npuynHKn. Mpu 6onHute ¢ COVID-19, kouto cno-
Jenart 3a rmaesobonue, ce yCTaHOBSABAT MOBULLIEHU
HMBa Ha UMTOKMHWM B cepyMma [51], kaTo Tymop-He-
kpoTtuaunpaiums paktop (TNF), nutepneBkun-2 (I1L-2)
N rpaHynounT-makpoar-konoHms CTMMynmpaLlms
daktop (GM-CSF) [52]. [joka3zaHO e y4acTUeTo Ha
Te3u LUUTOKMHU, OCBOOOAEHN OT UMYHHUTE KIETKU B
OTrOBOP Ha ApYrv BUPYCHU MHADEKLUN, KaTO MpUYm-
Ha 3a nosiea Ha rmasobonue [53]. Cbwo Taka, Ko-
rato SARS-CoV-2 Haxnye B GenogpobHaTta TbKaH,
MOXe [a NPUYMHU HapyLLIEHUs Ha anBeorapHus ra-
3000MeH, KOETO [a AOBeAE A0 XMMOKCUS B MO3bKa,
yBennyaBaHe Ha aHaepobHua MeTabonMsbM Ha Mu-
TOXOHAPUUTE B MO3BYHUTE KINETKM U HATPYyMNBaHe Ha
KncennHHu metabonutun. ToBa Boan 0o 06CTpyKUms
Ha uepebparnHus KpbBEH MOTOK, OTOK HA MO3bYHUTE
KneTku, uepebpoBackynapHa gunatauus u rmasobo-
nne nopaamn ncxemust n koHrectust [54]. OceeH ToBa
rmaBobonmMeTo MoXe fa e pesynTtar OT AUPEKTHOTO
HaxnysaHe Ha SARS-CoV-2 B HepBHaTa cuctema.

ToBa 4yecTO NpoBOKUpa nosiBaTa U Ha ApYyrn HEBPO-
NOTMYHN CUMNTOMW OCBEH rnaBobonueTo, kato 3a-
MasiHOCT, rafeHe 1 nospbLyaHe [55].
[MaToaHaTtoMM4HO, Npu ayToncusiTa Ha naumneH-
T ¢ COVID-19, ce HabnogaBaT KOHFEeCTUS U OTOK
Ha MO3bYHaTa TbKaH, KAaKTO M HEBPOHAIHa gereHe-
paunsa. SARS-CoV-2 ce ycTaHoBsIBa U B rpbOHau-
HOMO3bYHaTa TEYHOCT. HEBPOHHUAT MbT € BaxeH
Ha4YMH HEBPOTPOMHUTE BMPYCU Aa HaABMA3aT B LEH-
TpanHaTta HepBHa cuctema. [lpaBeHu ca ekcnepu-
MEHTarHN Mpoy4YBaHUsA MNPU TPAHCTEHHU MMULLKN,
KOWTO MoKa3eaT, Ye MpeacTaBUTENN Ha CEMENCTBO
kopoHaBupycu kato SARS-CoV unu kopoHasupy-
ca Ha O6rnu3KoM3TOYHMSA pPecnupaTopeH CUHOPOM
(MERS-CQV) morat ga HaBnu3at B Hskoun obnactu
Ha MO3bKa uype3 ODOHATENHWUTE HEepBW, KOrato ce
npunara nHTpaHasanHo. Bb3amoxHo e n peTporpaga-
HO UHuNTpMpaHe Ha Bupyca B LIHC yyacTtbum kato
HEepBYC TPUrEMUHYC 4Ype3 oyHaTa KOHIOHKTMBA UMu
ypes3 BKyCOBUTE MbMKM Ha €3uKa npu rnonagaHe Ha
aepo30rHu Kanumum, ceabpxawm SARS-CoV-2.

3AKNIOYEHUE

Bonkata e cybekTMBeH CMMMTOM, CBbp3aH C
MHOTFO LUMPOK CMEKTbP OT 3abonsiBaHNst, BKIOUUTEN-
HO 1 COVID-19. lNaToreHeTu4HMTE MEXaHn3Mm Ha
fonkaTta npu pasnuyHM 3abonsiBaHWs He ca UOeH-
TnyHM. OBCbXOAT ce 1 ce Npoy4yBaT CIIOXHW B3au-
MOZEWCTBUS Ha KIETBYHO U MEXAYKITETHYHO HUBO,
4yacT OT KOMTO Ca U3ACHEHM.

BornkoBuMAT nb3en npeacTon Aa 6bAae YTOYHEH U
B cBeTnmHata Ha COVID-19. [llcuxoemouunoHarnHo-
TO CbCTOSIHME U (PYHKLMATA Ha MMyHHaTa cucTema
ca TSCHO CBbP3aHW U ONpedensaT 3HaduTernHa 4act
oT 6onkoBuTe ycellaHus. lNMepcoHanunsvpaHaTa me-
OMUMHa 1M MHOMBMAOYanHa rpwxka 3a BCeku OoreH,
BkntountenHo ot COVID-19, ca HeobxoamMmocT.
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Abstract. Although it has been almost three years since the World Health Organization (WHO) declared a
pandemic, COVID-19 is still an unsolved problem, thereby attracting great scientific interest. The disease has
a heterogeneous clinical picture with multiple manifestations from different organs and systems. Currently,
COVID-19 is perceived as a polysyndromic inflammatory disease involving not only the respiratory system, but
also the musculoskeletal system, the cardiovascular system, the skin, the excretory and the nervous system,
and is accompanied by a number of hematological, gastrohepatoenterological and endocrine disorders.
Various pain phenomena also appear in the clinical presentation of the disease, often as a single manifestation
or in combination with symptoms from different organs and systems. The pathogenesis of pain is complex
and there is still no consensus on the exact driving mechanisms. Several different signaling pathways play
an important role in the generation of pain impulses and perception. They are different for different types of
pain. At this stage, the role of angiotensin-converting enzyme 2 (ACE), the renin-angiotensin system (RAC),
angiotensin 2 receptors (AT2R), direct neuronal invasion of the virus, the involvement of pro-inflammatory
cytokines, hypoxia, the involvement of macrophages, is discussed. as well as the role of overactivity of the
immune system, causing the so-called “cytokine storm”. Pain is the result of complex biochemical processes
influenced to varying degrees by biological, physiological and social factors. Our knowledge at this stage
remains scarce and is the subject of many studies on the key pathogenic mechanisms. Therefore, the purpose
of this review is to describe the known mechanisms for the occurrence and persistence of pain in patients
with COVID-19, as well as to classify the pain phenomena and present its most common localizations. The
diagnosis and treatment of COVID-19 and associated pain should be carried out by a multidisciplinary team
of specialists, given the heterogeneous clinical presentation of the disease.

Key words: COVID-19, pain, pathogenetic mechanisms

INTRODUCTION

Although almost three years have passed since
the World Health Organization (WHQO) declared a
pandemic, COVID-19 is still an unsolved problem,
thereby attracting great scientific interest. The coro-
navirus disease (COVID-19), caused by the SARS-
CoV-2 virus, was first found in Wuhan (China) in late
2019 and quickly spread across the world. Since
then, humanity has faced an unprecedented threat
that has drastically changed our lives in every aspect
triggering healthcare, social and economical crises. It
is evident that COVID-19 has a heterogeneous clini-
cal presentation, while the pathogenetic mechanisms
of the disease are still under extensive research.

Our understanding of the disease, originally
thought to be a flu-like iliness, has drastically changed
over the course of the pandemic. Currently, COVID-19
is perceived as a polysyndromic inflammatory dis-
ease involving not only the respiratory system, but
also the musculoskeletal system, the cardiovascular
system, the skin, the excretory and nervous systems,

and is accompanied by a number of hematological,
gastrohepatoenterological and endocrine disorders.
It became clear that the disease can have a hetero-
geneous clinical manifestation. Pathogenetic mecha-
nisms of the disease are still the subject of extensive
research. According to the International Association
for the Study of Pain (IASP), pain is “an unpleasant
sensory and emotional experience associated with
actual or potential tissue damage” [1].

Pain is the result of complex biochemical process-
es and is influenced to varying degrees by biological,
physiological and social factors. It is a subjective ex-
perience experienced only in the solitude of our indi-
vidual minds, and the perception of pain is not always
proportional to the intensity of tissue damage or the
unwanted stimulus. Many studies have been done to
determine the dependence of pain on various factors
such as degree of inflammation, severity of disease,
duration of symptoms, etc. Pain can also lead to psy-
cho-emotional manifestations in patients; acute pain
is known to often cause anxiety, while chronic pain is
more likely to lead to depression.
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The purpose of this review is to describe the
known mechanisms for the occurrence and per-
sistence of pain in patients with COVID-19, as well
as to classify the pain phenomena and present its
most common localizations.

PATHOGENETIC ASPECTS OF PAIN
IN COVID-19

The pathogenesis of pain is complex and there
is still no consensus on the exact driving mecha-
nisms. There are several different signaling path-
ways that have been implicated in the generation
of pain impulses and pain perception, presented in
Figure 1.

ACE2 involvement

At this point, we know that the SARS-CoV-2 vi-
rus uses angiotensin-converting enzyme 2 (ACE2)
as a cellular entry receptor. The entry “spike protein”
— S, consists of subunits S1 and S2, which are re-
sponsible for membrane attachment and fusion, re-
spectively. Spike protein binds to the human ACE2
(hACEZ2) receptor in the cell membrane via the S1
subunit of the receptor-binding domain (RBD) [2].
The transmembrane protease serine protease-2
(TMPRSS-2) and the host cell ADAM metallopepti-
dase domain 17 (ADAM17) are required for the cap-
ture of the S protein to enable viral and host mem-
brane fusion via the S2 subunit [3]. Consequently,
SARS-CoV-2 enters the cell by endocytosis and the
viral RNA is released for replication and translation
from the host cell. Subsequently, viral assembly and

Pro-inflammatory cytokines

\ macrophages

direct neuronal invasion

PATHOGENESIS OF PAIN IN COVID-19

exocytosis of the new viral particles that will infect
new cells take place.

ACE2 is a metalloproteinase ectoenzyme that
is found in almost all human organs. Its expression
varies in different organs and tissues and is greatest
in epithelial cells of the lower respiratory tract, such
as type Il alveolocytes, secretory cells, vascular en-
dothelium, nasal cilia and olfactory cells [4]. It is also
found in gastrointestinal tract, cardiac muscle, cor-
neal epithelium, synovial membrane, kidney epithe-
lium, bile duct, gallbladder epithelium, testicular Ser-
toli cells, and alveolar macrophages [5]. ACE2 plays
an essential role in the renin-angiotensin system
(RAS) maintaining the fluid and electrolyte balance.

RAS involvement

All the elements involved in the renin-angiotensin
(RAS) system are targets of viral damage, therefore
in the genesis of disease symptoms, including pain.

Serum renin, which is synthesized by the kid-
neys, is converted into angiotensin | (Ang I) under
the influence of angiotensinogen. The main function
of angiotensin-converting enzyme (ACE) is to con-
vert angiotensin | to angiotensin Il (Ang Il). The ac-
tive form is actually angiotensin 1-7 (Ang-(1-7)). It
is an octapeptide hormone that acts by binding to
two types of G-protein coupled receptors (GPCRs),
Ang | type 1 (AT1) receptor (AT1R) and Ang type
2 (AT2) receptor (AT2R) [6]. Viral interactions with
GPCR and Mas receptors are the most relevant to
pain from the perspective of this review. Further-
more, octapeptide Ang-(1-7) has a very high affinity
for the Mas receptor and is about 100 times more se-

ace2 s

==

/ SARS-CoV-2

Abbreviations: ACE2 = an-
giotensin-converting enzyme
2, RAS = renin-angiotensin
system, AT2R = angiotensin

Created in BioRender.com bio [EPECYI (6}

Fig. 1. Pathogenetic mechanisms of pain in COVID-19
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lective compared to AT1R and AT2R. MasR is widely
distributed and expressed in the central (CNS) and
peripheral nervous system (PNS), including the dor-
sal root ganglion (DRG) and spinal cord [7].

Experimental models have been performed that
found that Ang-(1-7) can reduce the production of
pro-inflammatory cytokines, such as tumor necrosis
factor (TNF)-a, interleukin (IL)-1B, interferon (IFN)-y
and IL-6 and simultaneously lead to an increase in
the expression of the anti-inflammatory cytokine IL-
10. Ultimately, this leads to a decrease in MAPKs,
JNK and PI3K signaling. The conclusion of this sig-
naling pathway is that it is the activation of the ACE2/
Ang-(1-7)/Mas axis that provides some anti-inflam-
matory effect.

Angiotensin 2 receptors (AT2R) involvement

Angiotensin 2 receptors (AT2R) are also in-
volved in the pathogenesis of pain. This receptor
subtype is directly related to pain control and may
act as a co-protagonist, especially in acute pain
[8]. In case of SARS-CoV-2 binding, the host AT2R
and Mas-mediated Ang-(1-7) effects have essential
role in direct viral damage. SARS-CoV-2 can cause
a decrease in ACE2 levels on cell surfaces, which
can lead to the accumulation of angiotensin 2 (Ang-
II). This directly leads to RAS hyperactivation and
increased oxidative stress [9]. On another note, di-
verse angiotensinogen cleavage products may act
as neurosignalling molecules and/or neuromediators
and their effects on certain receptors and post-re-
ceptor pathways may trigger a pathogenic cascade
that affects the spinal transmission of nociceptive
information can take place. Thus, SARS-CoV-2 in-
fection may directly affect these mechanisms by
altering the balance between the neuromodulatory
systems of nociception leading to the onset of pain.

Activation of angiotensin 1 receptors (AT1R)
affects nociception by phosphorylation of p38 mito-
gen-activated protein kinase (MAPK) (10). Further-
more, the Ang Il octapeptide is not the only cleavage
product derived from the action of ACE2. Angioten-
sin Il (Ang Ill), which is a C-terminal metabolite of
angiotensin I, can also bind to AT1R and participate
in spinal nociceptive transmission [11]. Therefore,
SARS-CoV-2 infection in the human dorsal horn may
disrupt the balance between two opposing systems:
the ACE/Ang II/AT1 receptor axis and the ACE2/Ang
(1-7)/MAS axis [12].

AT2R is also involved in pain control and may
play a protagonist/co-protagonist role [13]. The ex-
act signaling pathway still remains unclear, but the
coupling of AT2R with the G-protein is discussed

as a working hypothesis. It ensures the activation
of serine/threonine protein phosphatase 2A (PP2A)
in neurons, the generation of prostaglandin E2 from
arachidonic acid by the enzyme cyclooxygenase-1
(COX-1). This ultimately stimulates K+ channels and
causes hyperpolarization of plasma membranes
[14]. There are other signaling pathways such as the
release of bradykinin and nitric oxide (NO). There
is evidence that angiotensin Il can induce COX-2
induction. This activates the inflammatory cascade,
various cytokines, metalloproteinases and proin-
flammatory mediators are released.

CNS involvement

The pain may also be the result of the direct
neuronal invasion of the virus because it has a pro-
nounced tropism to the nervous tissue. SARS-CoV-2
has also been detected in cerebrospinal fluid [15].
The central nervous system (CNS) can also be af-
fected by a retrograde mechanism. Respiratory
droplets containing SARS-CoV-2 reach the nasal
mucosa, and the virus can directly infect olfactory
sensory neurons, then enter the brain via the olfac-
tory nerve [16]. SARS-CoV-2 can spread to the CNS
through the vessels because the capillaries (blood
and lymphatic) found in the nasal mucosa express
ACE2 receptors. ACE2 receptors are also expressed
in glial cells as well as in neurons. The high affini-
ty of the virus for these receptors can cause direct
damage to neuronal cells, most commonly senso-
ry neurons [17]. In support of the fact that SARS-
CoV-2 possesses neurotropism is that part of the
clinical manifestations of the disease is neuropathy,
accompanied with or without neuropathic pain [18].
Namely, the ability to invade the central nervous sys-
tem [19] is considered to be the cause of one of the
most common symptoms of the disease — anosmia
and dysgeusia [20]. It is assumed that it is actually
dysautonomia [21] due to brainstem invasion [22].

One of the hallmarks of the disease is the dis-
sociation between oxygen desaturation and the ab-
sence of overt dyspnea, which is currently attributed
to brainstem dysfunction [23]. The propensity of the
virus for neuronal invasion may result in those who
recover from the acute stage of the disease not only
experiencing chronic respiratory symptoms (cough,
shortness of breath) and difficulty returning to their
usual motor capacity (so-called prolonged COVID)
[24], but also with long-term neurological conse-
quences such as dysautonomia, neuromuscular
weakness, easy fatigue, cognitive impairment and
anxiety [25]. The presence of the virus and its repli-
cation in nervous tissue is difficult to prove in clinical
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practice. Therefore, virus/ACE2 binding and recep-
tor expression in neural tissue does not necessarily
mean that SARS-CoV-2 causes direct CNS and/or
PNS damage in all patients. Chronic pain manifesta-
tions manifesting as diffuse myalgias and arthralgias
could be an expression of nociceptive pain, which
from a pathophysiological point of view usually re-
fers to the presence of tissue damage.

Cytokines involvement

The involvement of pro-inflammatory cytokines
is also discussed [26]. From the studies done to
date, it is clear that the levels of cytokines in the se-
rum of patients with COVID-19 are elevated, includ-
ing tumor necrosis factor (TNF), interleukin 2 (1I-2)
and granulocyte-macrophage-colony stimulating
factor (GM-CSF) [27]. This is discussed as one of
the pathophysiological mechanisms of the occur-
rence of one of the most common pain symptoms in
the disease, namely headache.

Hypoxia involvement

Hypoxia, which occurs as a result of the viral in-
vasion of the lung parenchyma, also has an influ-
ence. Theoretically, impaired gas exchange leading
to cerebral hypoxia increases anaerobic cerebral
metabolism, leading to the accumulation of acidic
metabolites. This can lead to changes in cerebral
blood flow, with dilatation of cerebral vessels and ce-
rebral edema, which clinically manifests with head-
ache and varying degrees of quantitative and/or
qualitative changes in consciousness.

Macrophages involvement

Macrophages are also involved in the pathogen-
esis of pain. They, as cells of the immune system,
stimulate the production of inflammatory mediators,
such as IL-1B, TNF and bradykinins. These media-
tors primarily affect the function of sensory neurons
in the dorsal root ganglion (DRG) region and through
complex processes of sensitization (activation) can
induce pain and hyperalgesia [28]. Macrophages
contribute to both the initiation of pain symptoms
(acute type of pain) and the maintenance of pain (a
chronic type of pain) [29]. These cells can adopt dif-
ferent phenotypes: an inflammatory (M1) phenotype
when they infiltrate the DRG during acute inflamma-
tory pain, and a divisive (M2) phenotype that prob-
ably works by restoring the mitochondrial functions
of neurons, i.e. to participate in reparative functions
[30]. Their effect is determined by several complex
axes (signaling pathways). The membrane glycopro-
tein OX-2 (CD200), which is expressed on cells of
the myeloid lineage, and its receptor (CD200R) act

as important checkpoints of the immune response by
inhibiting the signaling pathways of mitogen-activat-
ed protein kinase (MAPK) and lipid kinases (PI3K/
Akt) [31]. Thus, the inhibitory CD200/CD200R axis
works to prevent excessive inflammatory stimulus,
even when secondary to infectious agents. Through
signaling networks involving molecules and tran-
scription factors, it can promote the polarization of
macrophages towards the beneficial M2 phenotype.
This gives reason to work in the direction of modulat-
ing the CD200/CD200R inhibitory axis, which would
lead to a reduction of pain and attenuation of the
hyperinflammatory response due to infection. Acti-
vation of the same axis further increases interferon
(IFN) production and viral clearance [32].

Involvement of the hyperactivated immune
system

Last but not least, the role of overactivity of the
immune system, which is observed in part of the
patients infected with SARS-CoV-2, is also dis-
cussed. A “cytokine storm” resulting from active im-
mune-mediated inflammation occurs as a result of
dysregulation in the production of soluble immune
mediators. There is activation and inhibition of differ-
ent subtypes of immune cells and, therefore, a dys-
regulation between the production of mediators with
anti-inflammatory action and substances that cause
extraction of other cellular elements, damage to the
endothelium and alteration of the microcirculation.
Proinflammatory cytokines such as IL-6, TNF-q, IL-
1B, IL-8, and IL-12 are released, as well as IFN-y
inducible protein (IP10; also called chemokine mo-
tif ligand 10, CXCL10), macrophage inflammatory
protein 1A (MIP1A) and monocyte chemoattractant
protein 1 (MCP1) [33].

TYPES OF PAIN IN COVID-19

The spectrum of pain in patients with COVID-19
is heterogeneous and the most common symptoms
are headache, sore throat (angina), arthralgias, my-
algias, chest pain (including pleurodynia), abdominal
pain, neuropathic pain and others.

Sore throat is one of the most common symp-
toms. Its frequency varies within 12.5-23.2% of pa-
tients [34]. It is assumed that the mechanisms for
the appearance of this symptom are similar to those
of other respiratory viruses. The role of inflamma-
tory mediators (e.g., prostaglandins and bradykinin)
in the airways in response to SARS-CoV-2 infection
is central, thereby affecting sensory nerves in tissue
structures of the throat [35]. Another factor is the
binding of the virus to its receptor which is also ex-
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pressed on the epithelial cells of the pharynx, lead-
ing to cell destruction and subsequent inflammation.

Patients with COVID-19 may also experience
chest pain. Chest pain is defined as discomfort or
pain in the area between the neck and upper ab-
domen. According to different authors, the frequen-
cy of this symptom varies between 1.6-17.7% [36].
Chest pain may be a risk factor for developing se-
vere COVID-19 or death [37]. It has been suggested
that chest pain may result from cardiac damage or
pleural inflammatory infection [38]. Cardiomyocytes
possess ACE2 receptors, and the virus can directly
invade them and cause myocardial damage, leading
to an increase in biomarkers of myocardial necrosis
[39]. The damage can also occur in the course of a
severe inflammatory reaction, the so-called “cytokine
storm”. Also, certain inflammatory mediators released
into the pleural space can activate pain receptors in
the pleura, thereby causing chest pain [40]. Cardiac
damage may also result from respiratory dysfunction
and hypoxemia induced by COVID-19 [41].

Abdominal pain is also present in the spectrum
of pain manifestations. In patients with COVID-19,
abdominal pain may be one of the first symptoms
of the disease. Its frequency ranges from 1.9-14.5%
[42]. Several factors are involved in the pathogenesis
of abdominal pain. ACE2 is abundantly expressed in
the gastrointestinal tract, especially in the small and
large intestines, therefore SARS-CoV-2 can attack
the digestive system by binding to ACE2 and cause
pain through direct viral invasion [43]. Pneumonia
is the most common extra-abdominal cause of ab-
dominal pain, especially in childhood, and enlarged
mesenteric lymph nodes are considered a potential
contributing mechanism in the presence of abdomi-
nal pain [44].

In patients with SARS-CoV 2, pains from the
musculoskeletal system — arthralgias and myalgias
— are often found. Myalgia is a symptom of muscle
pain or discomfort and is also manifested in system-
ic or local infection [45]. It is usually diffuse rather
than localized. According to different sources, the
incidence varies from 49.3 to 60.9% in patients with
COVID-19 [46]. Myalgia during SARS-CoV 2 infec-
tion is associated with elevated levels of interleu-
kin-6. ACE2 is expressed by skeletal muscle myo-
cytes, i.e., the virus can directly infect muscle cells
and lead to cell destruction, which is established by
an increase in the values of CPK and LDH in the
serum of patients [47]. Also, inflammatory cytokines
stimulate the production of prostaglandin E2, and
prostaglandin E2 mediates pain through periph-
eral pain receptors. Involvement of the peripheral

nervous system in SARS-CoV 2 infection can also
lead to muscle pain [48]. Arthralgias are joint pains.
They are not a common symptom, and approximate-
ly 2.5% of patients with COVID-19 report arthralgia
[49]. Arthralgia during SARS-CoV 2 infection is as-
sociated with increased levels of pro-inflammatory
cytokines such as interleukin-6, interleukin-1 and
TNF alpha. Synoviocytes express ACE2, i.e., the vi-
rus can enter the synovial membrane. Like myalgias,
inflammatory cytokines stimulate the production of
prostaglandin E2, which mediates pain through pe-
ripheral pain receptors.

The most common pain symptom in patients
with COVID-19 is a headache. The mechanism of
headaches caused by COVID-19 remains unclear.
Its frequency varies from 35.4 to 55.8% of patients
[50]. Several reasons are possible. In patients with
COVID-19 who report headaches, elevated serum
levels of cytokines [51] such as tumor necrosis fac-
tor (TNF), interleukin 2 (IL-2), and granulocyte-mac-
rophage-colony stimulating factor (GM-CSF) have
been found [52]. These cytokines, released by im-
mune cells in response to other viral infections, have
been implicated as a cause of headache [53]. Also,
when SARS-CoV-2 invades the lung tissue, it can
cause disorders of alveolar gas exchange, leading
to hypoxia in the brain, an increase in the anaero-
bic metabolism of mitochondria in brain cells, and
the accumulation of acidic metabolites. This leads
to cerebral blood flow obstruction, brain cell ede-
ma, cerebrovascular dilatation, and headache due
to ischemia and congestion [54]. Additionally, head-
aches may result from direct invasion of the nervous
system by SARS-CoV-2. This often leads to neuro-
logical symptoms other than headache, such as diz-
ziness, nausea, and vomiting [55].

Pathoanatomically, brain tissue congestion and
edema as well as neuronal degeneration were ob-
served at autopsy of patients with COVID-19. SARS-
CoV-2 is also found in cerebrospinal fluid. The neu-
ronal pathway is an important way for neurotropic
viruses to enter the central nervous system. Exper-
imental studies have been done in transgenic mice
that show that members of the coronavirus family,
such as SARS-CoV or the Middle East respirato-
ry syndrome coronavirus (MERS-COV), can enter
some areas of the brain via the olfactory nerves
when administered intranasally. Retrograde infil-
tration of the virus into CNS areas such as the tri-
geminal nerve through the conjunctiva of the eye or
through the taste buds of the tongue upon exposure
to aerosol droplets containing SARS-CoV-2 is also
possible.
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CONCLUSION

Pain is a subjective symptom associated with a
very wide range of diseases, including COVID-19.
Pathogenetic mechanisms of pain in different dis-
eases are not identical. Complex interactions at the
cellular and intercellular levels are discussed and
explored, some of which have been elucidated.

The pain puzzle is yet to be clarified in light of
COVID-19. The psycho-emotional state and the func-
tion of the immune system are closely related and de-
termine a significant part of pain sensations. Person-
alized medicine and individual care for each patient,
including those from COVID-19, is a necessity.
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PEBMATOJIOrMYHUN ACMNEKTU HA IgG4-CBbP3AHATA BOJIECT

0. Oumos

BoeHHomeguupmHcka akagemust — Codus

Pestome. VimyHoznobynuH G4-cebp3aHama 6onecm (lgG4-Cb) e umyHoonocpedcmeaHo 3abonsisaHe, xa-
pakmepu3upauw,o ce ¢ mbkaHHa uHgpunmpauus om IlgG4(+) nnasmoyumu, sodewo 0o ¢hubpo3a u decmpyk-
yus Ha 3aceeHamusi opeaH. B obceea Ha IgG4-Cb enusam ecu4yku opeaHu u cucmemu, HO 8 ob3opa ca
npedcmaseHuU akmyanHu dua2HOCMUYHU U mepanesmuyHu 0aHHU caMo 3a JloKanusayuume 8 C/Tb3HUme
u croHYeHume xneau, 6bbpeyume, pempornepumoHeyma, benume Opobose, aopmama u apmepuume,
Koumo ca mepeH U Ha peeMamorsio2uyHa namosoaus (eackynumu, cuHOpom Ha Sjogren, CJIE, cucmemHa

CKnepo3a u op.).

Knrowoeu dymu: IgG4-cevpsarHa b6ornecm, duazHo3a, fieyeHue

MmyHornobynuH G4-cebp3aHata 6onect (IgG4-
CB) e cuctemHo, umyHoonocpeacTesaHo 3abonsBa-
He, NPpeACTaBsLLO Ce C TYMOPOBUAHU U3MEHEHMS HA
edVH WIn MNoBeYe OpraHu, MPUYMHEHW OT TbKaHHa
nHunTpaums ¢ IgG4(+) nnasMaTnyHM KNeTKU C Noc-
neppalla mbposa, KOETO ce Npuapyxaea YecTo, HO
HeBMHaru, oT NoBULLIEHN CEPYMHU HUBA Ha IgG4.

IgG4-Cb ce Bb3npuemMa Kato HOBO 3aborsiBaHe,
TbW KaTO KNMHUYHATa My XapakTepuctvka € yCTaHo-
BEHaA B HA4anoTo Ha HOBOTO ctoneTue [16, 22], npe3
2011 r. Be4e e neranuanpaHo ¢ KOHCEHCYCHO NpUETH
HaMMeHOBaHME 1 ANarHOCTUYHK Kputepum [35], nato-
Mopdonorugd [15] n knacudukaumoHHU kputepum [61].

IgG4-Cb 61 morna ga ce cumta u 3a CTapo 3a-
bonsiBaHe, NMOHeXe noHacTosiwemM Bknovsa n 13
3abonsaBaHus, u3sectHm ot XX, a Hakom n ot XIX
BEK, pasrnexgaHu no-paHo KaTto oTaenHn donectu
(tabn. 1).

Tabnuya 1. 3abonsieaHus, pa3anexoaHu Mo-paHo Kamo
omdesniHu 6osiecmu, a ce2a — kamo yacm om IgG4-Cb

» ABTOMMYHEH NaHKkpeaTuTt

» EosnHodwunHa aHrmoueHTpuydHa pmbposa

» XunepTpodunyeH NaxmMMeHUHrnT

» WanonatnyeH XunokomnremMeHTeH TyOyro-
WHTEepCcTULManeH HedpuT
WHdnamaTtopeH nceBgoTymop
Kattner'os Tymop
Bonect Ha Mikulicz
MynTtudhokanHa gumbpockneposa
[NepnaopTnT 1 nepuapTepunT
MHdpnamaTopHa aopTHa aHeBpuamMa
PeTtponeputoHeanHa cwubposa (6onecTt Ha
Ormond)

» Tupeongunt Ha Riedel

» Ckneposupall Me3eHTepuT

VVVYVYVYYV

O6enuHsaBaHeTO Ha ,cTapu‘ n ,HoBU* hopMm Ha
fonectTa ce 0OCHOBaBa Ha CroAdensHeTo Ha aHanorny-
HM NaToMopdonorvs, KNMHUKa, CEPOnorns 1 Tepanus.

MaTtomopdonorusa. 1. MNMnbTeH MHGUNTpaT OT
numdpountn (T-kneTkm > B-kneTkn) 1 NnasMoumTm ¢
obpasyBaHe MOHsIKora Ha repMMHaTMBHU LIEHTPOBE
N C eBEHTyaslHO Hanu4yvMe Ha eo3nmHodunu n 6aso-
dunu. 2. BnneteHa pnbpo3a — KonareHOBU HULLIKN,
n3nusaliyM paguanHo oT LEHTbp, BMMETEHU B WUH-
dunTtpupaHata TbkaH. 3. ObnuTtepupaly gpnedut —
MbIiHa UM YacTudHa obnmTepauusa oT NMMAOLNTK
M NNasmMouMTU B CTEHWUTE M NIyMEHa Ha cpegHokKa-
nnopeHn BeHW. Kno4yoB Npu3Hak e HanuMymMeTo Ha
IgG4(+) nnasmountn, AokaTto ombposa nnu nedut
MOX€e [a NUMCBAaT B pPaHHUSA eTan Unn B HAKOU Op-
raHHW nokanuaaumu. BaxHo: Hann4neTo Ha HeyTpo-
dunHa MHPUATPaUns, HEKpo3a WK rpaHyrnomMn e
HecbBMecTUMO ¢ IgG4-Chb [15, 22, 70].

KnuHuka. Moxe ga 6bae 3acerHart BCeku opraH
(n3KntodYeHnEe — MO3BYHUAT NAPEHXMM) NOEONHUYHO
UM cbyeTaHo (€4HOBPEMEHHO MNX nocriegoBaTen-
HO). EBontoumsita € 6aBHa, NOHsIKOra CbC 3aPBHXKKN.
3acerHatusaT opraH € yrorneMeH u ynibTHEH, ycTa-
HOBUMO MannatopHo unu nsobpasutenHo (CT, MRT,
PET/CT, US). Cumntomm — o6Lm (ymopa, 3aryba Ha
Terno) n cneunduyHn 3a BCcekn opraH, obycrnoBeHun
OT pa3BuBaLlaTa ce AMCcHYHKUUSA 1 HeQOCTaTbYHOCT
[8, 23, 60].

Ceponorusa. [loBuwaBaHETO Ha CEPYMHOTO
HMBO Ha IgG4 > 1,35 g/l MM Ha CLOTHOLLEHMETO
IgG4(+) nnasmoumntn/IgG [1, 2, 3, 4] nnasmouuTK
> 40% wuma ceH3nTuBHOCT 85% K cneumdunyHocT
93% oTtHocHo 1gG4-Cb [65]. Tean nparoBu CTOWHO-
ctn obaye He ce pocturat B 20-45% npu curypHa
IgG4-CB, HO mbk ce nokpueaT B 15-20% npu gpyru
3abonsBaHus. MNMopagm ToBa IgG4 He ce npuema 3a
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0. Oumoe

CaMOCTOSATENEH ANArHOCTUYEH NoKasaTer, HO € Mo-
ne3eH 3a oLieHKa Ha akTUBHOCTTa Ha bornecTTa 1 Ha
edekTa oT neyenneto [5, 10, 15].

Tepanusa. Bcuukn opraHHu dpopmum Ha IgG4-Cb
pearmpat 6rnaronpusiTHO Ha NeyeHne ¢ KOPTUKOCTe-
povamn (KC), npu ycnosue 4e cubposata He e Ha-
npegHana TBbpAe MHOTO.

3acdaraHeto oT 1gG4-CB Ha BCUMYKM OpraHu,
CUCTEMU M TbKaHM NpaBu 3abonsiBaHETO 00EeKT Ha
BCUYKM KNUHUYHKU crieumanHocTtu [8, 23, 52]. Kakto
€ oHarnegeHo Ha wur. 1, oTAEnHUTE OpraHn u cuc-
TeMU ce 3acsaraTt HeelHakBO 4YeCTO, OT KOETO crefBa
pasnuyHaTta 0OBbP3aHOCT Ha OTAENHWUTE chneuuarn-
HocTu ¢ IgG4-Cb. Cpepn Han-yecTtute 1gG4-Chb-yB-
peau ca Te3u Ha CIIOHYEHWUTE U CITb3HUTE XKIe3sw,
ObbpeunTe, peTponepuToHeymbT, benute gpobose
N aopTaTa, KOUTO ca YecCT TEPeH U Ha peBmaTudHa
natonorus. HewnsbexHuute andepeHumanHogmar-
HOCTMYHM M TepaneBTUYHU CbOOpaxeHus Hanarat
3ano3HaBaHeTO Ha peBMaTono3nTe C ropecnoMeHa-
TTe popmun Ha IG4-CB.
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Que. 1. Yecmoma Ha op2aHHume yepexdaHus npu IlgG4 Cb (Miyabe et al.)
(1717 op2aHHu nposieu npu 758 60sHu)

IcG4-CBbP3AHU OAKPUOALEHUT
U CUANOALEHUT

Cnb3HMTE U CIIOHYEHUTE KMEe3n ca OCHOBEH
cybctpar Ha onucaHata npe3 1888 r. GonmecT Ha
Mikulicz (MD), kakTo 1 Ha chopmynupaHusa npes 1933
I. cMHApPOM Ha Sjogren (SS), obeguHeHn ot Morgan
n Castleman B cpegarta Ha muHanua Bek [40], cneg
koeto MD ce npuema 3a BapuaHT Ha SS. lNpe3 no-
crnegHvTe gecetunetys obade ce HaTpynaxa gocta-
TbYHO gaHHu [1, 3, 17, 23, 33, 41, 55, 62], onupa-
WM ce Ha koHuenuusaTa 3a IgG4-Cb, ye MD u SS
ca ABe pasnuyHm 6onectHn eguHuuM. B no-HaTalu-
HOTO M3noXeHne HanmeHoBaHmeto MD ce 3ameHsi

Ha 8 opraHa npuHagnexaT 85% o1 NPoABKTe
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¢ 1gG4-pakproaneHut u cuanoagenut (lgG4-OA/
CA), obeamHsaBalLlo ABe HOMEHKNATYpHU OPMK Ha
IgG4-CB, kato BTOpaTta BKIo4Ba cybmaHanbynapHu-
Te, CyOnuHreanHuTe 1 OKOMOyLIHUTE (MapoTUAHUTE)
xnesu. NMo-HaTaTbK B TekcTa n B Tabnvua ca npea-
CTaBeHM xapakTepHute Yyeptu Ha IgG4-0A/CA n SS:

—1gG4-OA/CA 3acara noyTM eOHaKBO YecTo
ABata nona, a SS — 15-20 NbTK NO-4YeCTO XeHuTe.

—Mpn SS kcepodranmusita U KcepocToMusiTa
ca Bogelwm cumntomu, a npu IgG4-I0A/CA Te ce npo-
SIBABAT CaMo Mpu 4YacT oT 60ornHuTe, B NO-KbCEH CTa-
ovn n B no-cnaba cteneH. MNpn SS ce passuBa cne-
UnryeH MHOXECTBEH LIMPKYNSPEH Kapuec, BoAeLL,
00 paHHO 0be33bbsiBaHe (ageHTus), a npu IgG4-0A/
CA kapuecbT e no-psgbk, oT 06MKHOBEH TUM U CbC
3HaUUTENHO MO-AbMro 3anasBaHe Ha 3bba. YcTHa-
Ta nuraemua n e3nksT npu IgG4-OA/CA ca ¢ noytn
HOpMarneH uarneg, Ho Npu SS e3nKbT e Ccyx, C para-
OW 1 4eCTO C MUKOTUYHA MHAEKLMS.

—Mpun 1gG4-0A/CA ocHOBeH MpusHak e cume-
TPUYHOTO YyronemsBaHe OTHadano Ha cybmaHamby-

napH/Te Xnesu, a nocre u
Ha CIb3HUTE, NAPOTUOHUTE U
cybnuHreanHuTe, gokarto npu
SS ce ctura go yBsenuuyaBa-
He camo Ha nNapoTuaHWTe, HO
psako (B 10-15%) u B no-kb-
CeH eTan.
—1gG4-0A/CA ce npugpy-
)KaBa Mo-4ecTo OT anepruyeH
pUHWT, OpoHxManHa actma,
- aBTOMMYHEH naHKpeaTwur,
CKneposuvpall, XOnaHruT, WH-
TepcTuumaneH HedpuT, a SS
b — OT apTpanrus.

— [BeTe 3abonsBaHusa ce
pasMvHaBaT U MO OTHOLUe-
HWEe Ha MMYHOIOTUYHUTE MO-
Kasartenu: npu SS ce ycTaHo-
BSBAT 3HAYMMO MO-YECTO MOBULLEHWN CEPYMHU HUBA
Ha aHTK-SS-A (Ro) n aHTK-SS-B (La) aHTuTena, Ha
peBmatougeH daktop (RF) u ANA, a npu IgG4-0A/
CA —Ha 1gG4 n IgE.

— XuctonornyHo npu Guoncusa Ha cybnuHrean-
Ha Uny Ha marka nabvanHa crnoHYeHa xnesa u npu
npeTte 6onecTu ce yctaHoBsABa Andy3eH NumdonaeH
WHMNTpAaT, KOMTO € no-nnbTeH npu IgG4-0A/CA, a
no-pexas npu SS. MNpwn IgG4-0A/CA ce nHduntpupa
WMHTEPCTULMYMBT, HO aLMHYCUTE OCTaBaT UHTAKTHU U
cekpeTupaLln, a OyKTycuTe, KOUTO ca camMo YacTuy-
HO MHPMNTPUPAHK, ca yBpeaeHU OT nponudepaums
Ha enuTena um ¢ pesynTaTt — 3aTpygHEHME B OTTOKa
Ha cntoHka. Mpu SS MHMNTpaTHLT 3acara aunHycu-
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Tabnuuya 2. KnuHuko-nabopamopHa cbrnocmaeka mexady IgG4-[A/CA (n = 64) u SS (n = 31) (Masaki et al., 2009 2.)

1gG4-Cb SS 19G4-Cb SS

lMoka3saren gn =64 n=3 P lMoka3saren gn =64 n=31 P

Kcepodhranmms 32,8 <935 <0,001 RF 26,6 <87,1 < 0,001
KcepocTtomus 37,5 <87,1 <0,001 ANA 23,4 <90,3 <0,001
ApTpanrus 15,6 <484 0,001 SS-AlRo 1,6 <100,0 < 0,001
AnepruieH punnT 40,6 > 6,5 0,001 SS-BlLa 0 <100,0 <0,001
ABTOUMYHEH NaHKpeaTuT 172> 0 0,014 lgG-mg% 2960,1 > 24734 0,042
VHTepcTnumaneH Hedput 172> 6,5 0,210 19G4-mg% 1155,3 > 23,5 < 0,001
MHTepCTULManeH NHEBMOHUT 9,4 <323 0,008 IgE-IU/L 3074 > 15,3 < 0,005

Te ¢ nocriegsalla atpodumsa un ckneposa, AyKTycuTe
ca arpecyBHO MHUITPUPAHU, ENUTENBT UM NPOK-
depupa, a bazanHata MeMbpaHa e paspyLueHa [2,
3, 33, 41, 60, 67, 70].

— WmyHoxuctonornyHo ce Hamupart |G4(+) nnas-
MOUUTM B UHUNTpaTUTE 1 Npu gsete 6onectu, HO
npu SS Te ca ockbaHK, a npu IgG4-AA/CA — obun-
HW, Ha[BWLLABALLM B NMOBEYETO CrlyYan AUarHoCTUY-
HUTE MparoBe 3a CMb3HUTE WU CHAOHYEHUTE XNesu
> 100 IgG4(+) nnasmounTn Ha 3PUTENHO nomne npwu
Bucoko yBenuyeHune (3MMBY) n cbLieBpeMeHHO koe-
PUUNEHTBT (CbOTHOLWEHNEeTO) IgG4(+) nnasmounTn/
IgG(+) nnasmouunTtn e > 40%. lNMpu SS cTonHoOCTUTE
ca MHoro no-Hucku [2, 15, 38, 41, 67, 70].

—MpuHoCc KkbM gudepeHumanHata [uarHosa
AaBa TepaneBTUYHUAT Kypc ¢ KC — mbnHO unm vyac-
TMYHO Bb3CTAHOBSABAHE Ha >Xfle3HaTa Cekpeuusi Ha-
ctbnea npu IgG4-0A/CA, a HUKakbB edbekT — npu SS.

OcBeH ot SS, IgG4-OA/CA Tpabea ga ce oT-
rpaHu4aBa OT XPOHWYHW Bb3NarieHUsi Ha CITb3HUTE
WU CINIOHYEHUTE XMesu, cuanonutnasa, nMmMqgom,
KapuuHom, rpaHynomarosa c nonuanrumt (I'T1A)
(Wegener), amunonpgosa, 6onect Ha Castleman.
Mpe3 2012 r. anoHckn asTopu [55] npeanarat am-
arHoCTM4HM KpuTepum 3a MD, npemmeHyBaHu npes
2017 r. [56] oTHoCcHO 1gG4-0A/CA, BKMOYBALLM KIK-
HUYHW, CEPOSIOrMYHM U XUCTOSMOTUYHM MoKasaTenu,
KOMTO oLe He ca BepudumumpaHm.

Jleuenvetro Ha IgG4-0A/CA pocera e 6uno
06ekT Ha gBe npoy4yBaHus. B nbpBoTO OT TaX [33],
BktouBawo 38 6onHu, ca nanonssaHn KC B gosa
10-30 mr/geH npy MHO3MHCTBOTO GonHM, a npu 1/3
(Te3un c obxBalLaHe 1 Ha BbTpeLUHW opraHun) — no 40-
60 mr/geH. OTyeTeHo e ,nogyepTaHo nogobpeHue
Ha cyOeKkTUBHUTE M OOEKTUBHUTE CUMMTOMM KaTo
yronemMmsiBaHeTo Ha xnesuTe“. B xoga Ha nocneg-
BaLLOTO CHWXaBaHe Ha [03MTe Bb3HMKBA peunavs
npu 39% ot 6onHute. B kpanHa cmeTka 37 ot 38-Te
ca OCTaBeHW Ha nogabpxawim oosun 2,5-10 mr/geH.
Mpwn BTOPOTO NpOy4yBaHe [67] Bbpxy 7 6onHu KC B

cTapToBa go3a 40 mr/geH gosexgaT OO U3MEepeHo
yBenuyeHne Ha critoHyeHata cekpeums npu 80%,
pecn. 4o 3Ha4yumo HamaneHue (p < 0,05) Ha IgG4 u
Ha cboTHoweHueTo |gG4/IgG B kKpbBHUSA cepyMm. He
ce cbobLyaBa 3a npocnegssaHe.

IcG4-CBbP3AHA BbEPEYHA BOJIECT

Yectortara Ha IgG4-cebp3aHaTta 6b0peyHa 6onect
(IgG4-CBB) ce onpenens mexay 7,0 n 24,6% OT BCUYKM
6onHn ot IgG4-Chb [4, 24, 46, 60], HO Han-mepoadaBHa
narmexaga Tasy oT MalabHoTo npoyyBaHe Ha Wallace
[62]—15,6% (77 ot 0610 493 6onHum oT IgG4-CB). Psa-
ko (0-17%) 1gG4-CBb e n3onunpaHa Haxoaka, obpaTHo
— B npeobnagasatuara yacTt ot cnyvaute (87-100%) T4
ce cpella B CbyeTaHWe CbC 3acsraHe Ha apyrn opra-
HW, cpeaHo 3,4 (CMOHYEHW XIe3n > NMMMHN Bb3Nn >
CITb3HW Xre3u > naHkpeac v T.H.) [49]. CbOTHOLLEHMETO
MBbXKe KbM KeHu e cpeaHo 3 kbM 1 [25, 36, 49].

[MaTtomMopdonorMyHO Han-4yecTa U xapakTepHa Ha-
xogka e TybynouHTtepctuumanHuat Hedput (TUH) —
WUMYHHW KOMIieKey B TyOyrnHaTta 6a3anHa membpaHa u
IgG4(+) nnasmouuTHa MHUNTPaUMA HA UHTEPCTULM-
yma. lNMo-pedku hopMu ca: MeEMOPaHO3eH rroMepyro-
HedpuT (MIMH), 6BLOpeYeH kancynuT, NUENAT, ypeTepuT,
apTepunT 1 6bOpeYeH NCEBAOTYMOP, KOUTO B NMOBEYETO
cnyyam ce cwyetaear ¢ TVIH [13, 24, 37, 46, 49, 72].

KrnMHWYHOTO NpoTnyaHe Abro BpeMe e acumn-
TOMHO, @ MO-KbCHO M TO PSAOKO — C HEXapaKTEPHU
fbonku B repba nnu kopema, onurypus, 3aryba Ha
Terno. YpvHapHaTta Haxogka € HopmariHa, HO npwu
Hanuyme Ha MIH moxe pa 6bae natonorndHa
(npoTenHypusa > xematypus). OT KpbBHUTE U3cnea-
BaHMS: XMNepkpeaTuHeMns U1 aHEMUS B KbCHUTE
cTaguu, HO MHOro 6orata MMyHOIOrMYHa nartono-
rms — noBuwaBaHe Ha obwwms cepymeH IgG (B 80-
90%) n ocobeHo Ha IgG4 (90-100%), IgE (60-70%),
eosnHocunua (30-40%), ANA (30%), obaye cHu-
XaBaHe Ha cepyMHus komnnemeHT (CH50, C3, C4)
B 40-60% [24, 25, 37, 46].
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0. Oumoe

OT n3obpasutenHuTe MeETOAM HaM-None3Ha MH-
dopmauus gaea CT ¢ KOHTpACT — HaW-4ecTo XMMo-
OEH3HW 30HMN ANKY3HO NN KaTo MHOXECTBEHM Marl-
KV Bb3MM B MapeHxvMMa Unv Ha u3onupaHu mMecrta B
obbpeyHata kancyna. No-psagko: 3agedensiBaHe Ha
O6bOpeyHaTa kancyna unm Ha cteHaTta Ha 6bopeyHo-
TO NnereHye ¢ rnagka nHTpanymMmmHanHa noBbpXHOCT,
andpysHo yronemssaHe Ha 6b6peunTe unu nsonu-
paHo xunogeH3Ho obpasyBaHue [8, 25, 46, 64].

XVCTONOMMYHO 3a XapakTepHa 4yepTa Ha lgG4-
CBb ce cunta TUH ¢ nsobunue Ha IgG4(+) nnasmo-
unTK, ocobeHo ako b6posaT Ha IgG4(+) nnasmountn e
> 10/3lNBY npwu nyHKUmMoHHa 6roncms nnm > 30/3MNBY
Ha xupyprudeH 6ubpeyeH Guontar [15, 25] unu cb-
oTHoweHuneTo IgG4(+) nnasmoumnTtn/IgG(+) nnasmo-
untn e > 40% [15, 24, 49]. YcnopegHoOTO HamupaHe
Ha BnneteHa mbpo3a NpaBu HaxogkaTa noyTu cre-
unduyHa 3a 1IgG4-Chbb un cblueBpeMeHHO yrecHsiBa
oTrpaHnyaBaHeTo OT nekapctBeHus TUIH wunun TUH
npu SS. lNo-psgko HamupaHuTe obnutepupaly dne-
OUT NN eo3nHOUNUS CbLLIO NOAKPENAT AnarHosata
IgG4-CBbB, Ho nMncata UM He st OTXBbPIS.

MNpe3 2011 r. eAHOBPEMEHHO N HE3ABUCUMO €0HO
OT [pYyro ca HanpaBeHW ABe NPensiokeHusi 3a guar-
HOCTUYHU KpuTepum 3a |gG4-CBb: amepukaHcko [46],
obewaBawo ceHantneHoct 100% n cneumdnyHoCT
92%, n anoHcko [55] cbe ctonHocT 92% 1 95% Ha
cblmTe nokasatenu. MNMpes 2020 r. ANoHCKOTO Npen-
NOXEeHVe e NOANOXEHO Ha BepudMKaLns BbpXy HOB
KNMHUYEH mMaTtepuar, KOeTo My ONnpeaenst CEH3nTUB-
HocT 90,9% u cneundunydHocT 90% [49]. Jocera ame-
PUKaHCKUTE KpUTEPUM HE Ca BepUULIMPAHN.

HeotgasHa Li n cbTp. [30] onmceat 19 cobeTe-
Hn 6ornHu ¢ osepran Ha ANCA-acoummpaH rrome-
pynoHedput (ANCA-GN) c IgG4-Cbb n cbobuwasar
3a 28 aHanorn4yHu crnyyas, U3guMpexHu B nuteparypa-
Ta. iHTepecHo e, Ye npu asnartckute naveHTn lgG4-
CBb ce npunokpuBa NpeavMHO C MUKPOCKOMCKM
nonuanrumT (MIA), a npu eBponenckute — c TIA.
Mo-Bneyatnsgawo obaye e caMOTO MPUMNOKPMBaA-
He Ha ANCA-GN c IgG4-Cbb, gokonkoto crnopep
KOHCeHcycHus noctynart [15, 23] Hanu4mneTo Ha He-
yTpodunHa nHUNITpauusa U Ha rpaHyrnom (4eptu
Ha ANCA-Backynutn) e n3obLio HeCbLBMECTUMO C
IgG4-CBbb. ABTOpMTE HAMAaT NaTtoreHeTU4HO obsic-
HeHne Ha Ta3n acoumauus. V3kasear ce aBe xuno-
Te3n: acoumaumaTa mexagy ANCA-GN u IgG4-Cbb
6u morna ga 6bae yHukanHa cybnonynauusi/Ho30-
norMyHa efuHUUa; Npu M3BECTHM ObCToATENCcTBa
IgG4-CBb e oTtkntouBaly, paktop 3a ANCA-GN.

TepaneBTn4HKU pesyntat oTHocHO IgG4-CBhb Hai-
paHo cbobuwaea npoyysaHe B CALL [46]. Mpoabroku-
TenHo (cpenHo 14 mec.) neverne ¢ KC (gosnte He ca

NMOCOYEHN) JOBEXOA OO CHWKaBaHe Ha CepyMHUs Kpe-
atuHuH npu 17 ot 19 60nHm (89%) ot IgG4-CBhb ¢ 6106-
peyYHa HeOOoCTaTbYHOCT, MPW KOETO NUMNCBAa Kopenauus
Mexay nevebHms edpekT 1 Tuna Ha XMCTONorMYHaTa Ha-
xogka. [MNpw 2 ot 17 6onHm (11,7%) HacTbNBa peunams.

Mo-LmMpoKoacnekTHM ca MpoyYBaHUsITa  BbPXY
sinoHckn matepuan. Mpu 43 6onHn ot IgG4-CBE ¢ rmo-
MepynHa countpaumna (M) < 60 mn/mMyvH MOHOTEpanus-
Ta ¢ KC B aABe [031poBku (< 6 Mr 1 > 6 Mr/kr/aeH) Bogu
Obp30 4O 3HaUYMMO noBuULLABaHe Ha D npu nunca Ha
CUrHUDVKaHTHa pasnuka mexgy pesyntatute B rpy-
nute. [Npn 74-mecevHo nNpocreasiBaHe ¢ NoaabpXalla
nosa KC = 5 mr/oeH 6ubpeyvHata cpyHKUMS ce 3anasea
©e3 HeraTvBHa nporpecus B 76% ot criydauTe. M3Bopa;
eheKTUBHa NHOYKUMST € MOCTDKMMA C YMEPEHU 03N, a
nogabpaHe — 1 ¢ no-Huckn o3 KC = 5 mr/aeH [48].
Mpn gpyrm 23 anoHckn naumeHTn ¢ IgG4-CBb neve-
HueTo ¢ KC 20-50 mr/oeH (cpegHo 36 mr/geH), a npu 5
OT TX U ¢ umyHocynpecopu (MC), Boan Ao Hopmanu-
3upaHe unu HamansieaHe Ha HuckogeHsHuTe CT 30HM
y Bcndkm (100%), Ho cned 24 mec. noaabpxalia aosa
2,5-9,0 mr/geH ce yctaHoBsiBa dookanHa unm andpysHa
atpodusi Ha 6bOpeyHaTa kopa npu 11/23 6onHn (48%).
CbnoctaBkata C MHOXECTBO MokasaTtenu npu crapra
Ha TepanusTa yctaHoBsBa, Ye [P < 71 mn/MuH 1 no-
BMLLIEHO CEpYMHO HMBO Ha IgE ca puckosu chakTtopm 3a
6bbpeyHa atpodms npu KC nevenve Ha IgG4-CBb.

OgepnanbT Ha ANCA-GN u IgG4-CBb npu 19
KMTanUCKM naumeHTun, scudku ¢ N4 < 50 mn/muH, a 16
N C NOBULLIEH CEPYMEH KpeaTuHWH, e TpeTupaH ¢ KC
(myncoeo, nocrie n.o. ¢ 1,0 Mr/kr/aeH) B KOMBUHaLMS
¢ ymknogocgamug (1.B. unn n.o.), a npu 6 u ¢ nnas-
madpepesa. Cnep 16 + 12 mec. ypes n3nonassaHe Ha
nHaekca BWAS ce otumta npn ANCA-GN pemucus
(mbriHa npu 6, yactnyHa npu 9), a ¢ nHaekca 1gG4-
RD-RI (Response Index) nogobpeHve cbLo npu
78,9% ot 6onHuTe ¢ IgG4-CBb [30].

IcG4-cBbP3AHA PETPONMEPUTOHEANHA
®UBPO3A

[MoHacToswem ce npuema, Ye lgG4-cBbp3aHaTta
peTponeputoHeanHa ¢ubposa (IgG4-CPM®d) ob-
XBalla > 75% oT naumMeHTuTe C OTAaBHa no3Hartarta
oonect Ha Ormond, kato IgG4-CPI1® cboTtBeTCTBa
Ha T.Hap. namonaTtnyHa copma Ha Ta3m bonect, a
ocTaHanute < 25% oOT cnyyauTe npegcrtaBnsBaTt
BTOPUYHU popmmM Ha Apyrn BOMECTHU CbCTOSHUA
(Heonnasmu, MHeKUMK, nbyeneyeHme, NpueMm Ha
MegukameHTu [23, 26, 56, 57, 69].

Mpoy4yBaHMATa, OCHOBaBalM ce Ha Mo-Marnku
KOHTUHreHTW [5, 24, 45], coyaT OTHOCUTENHO LUK-
pok AnanasoH (7,6-27,0%) Ha gena Ha IgG4-CPId
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cpen Bcuykm 6onum ot 1IgG4-Ch. OTHOBO Han-npae-
pononobeH marnexga npoueHTsT 15,8 (78 ot 0610
493), yctaHoBeH B cTyauaTa Ha Wallace n cbuTp.
[62]. Cnpsimo obwoTo HaceneHne obaye 3abonse-
MocTTa u 6onectHoctTa oT 1IgG4-CPlNd ca Hucku
— cbotBeTHo 0,1-1,3/100,000 ayww 3a 1 rog., pecn.
1,4/100,000 >xutenn. Cnopen BCUYKM MPOyYBaHUSA
no-4yecTo 3acerHatu ca mbxete — 2,0-3,9: 1,0 [7, 31,
45, 62, 69]. IgG4-CPI®d ce npugpyxasa ot IgG4-Cb
Ha numdHuTe BB3NU (25%), YepHust Apob, 6Gv6pe-
unTe 1 naHkpeaca (12-15%) [62].

MatonoroaHatommnyHo 1gG4-CPI® e Bb3nanu-
TeneH WHMNTPAT OT NUMAOLUTM, NNA3MOLUTU U
Makpodpary, pasnpbcHaT Mexay nebenv HenpaBun-
HM CHOMOBE BrakHa oT korareH | Tun. MbpBoOHaYanHo
WMHPUNTPaTLT AOMUHMPa Hag dmbposaTta, HO BMO-
crneacTeMe CbOTHOLUHMETO ce npeobpblua. Pasnpoc-
TpaHsBaliKN Cce B PETPONEpUTOHEYMa, 0OpasyBaHMETO
obxBaLLa yperep/u ¢ nocrneggalla xmapoHedposa (aBy-
cTpaHHa B 25% v egHocTpaHHa B 75%) 1 eBeHTyanHa
Obb6peyHa xmnoTpodusi/atpodus. ObpasyBaHMETO 0O-
XBallla M KPbBOHOCHW CbAOBE B PETPONEPUTOHEYMA,
KOETO Ce OTpassiBa MOBEYEe Ha BEHWUTE: JOMHa npasHa
(OTOK Ha JONHUTE KpamHULK, NO-psiaKo — Tpombo3a Ha
ObNOOKNTE BEHM), OTKONMKOTO Ha aopTarta (nepuaoptut/
aopTUT — aHeBpuaMa), 6bOpeyHUTE apTepun (psaKo
— peHoBa3anHa XWMNepTOHWS) U UNMaYHUTE apTepun
(TBBpAOE paaKko — cTeHosa) [7, 31, 45, 61, 69].

KnvHn4HO cnen obnbr nateHTeH nepuog Hawm-
paHo ce nposesBa 6onka — B rbpba, xbnboka, Ko-
pema, TeCTucuTe UnM B ropHarta 4acTt Ha Gegparta,
KOSITO MO XapakTep e Tbna, MOCTOsIHHA, HeBMMseLLa
Ce OT OBWXEHUWsI Ha TAMNOTO, PSAKO KONMMKOBUAHA.
Mo-kbCHO ce cbobLaBa 3a onurypus, oTnagHanocT,
HamaneH anetuT, 3aryba Ha TenecHa maca. Puau-
KarnHo CbC 3aKbCHEHWE U HEBUHArN ce ycTaHOBSABaT
OTOLM MO KpakaTta WM Ha CKpoTyMma, xugpouene n/
unu Bapukouene [24, 31, 57, 58, 69].

JlaBopaTopHO npu Tasu opraHHa dopma Ha
IgG4-Chb ce koHcTaTupar Har-Bucoka vyectoTa (75%)
n cTteneH Ha noeuwasaHe Ha CRP un CYE u — napa-
[OOKCarnHO — Hal-HUCKa 4YecToTa Ha MOBULLABAHE U
KOHUeHTpauusa Ha |gG4 B KpbBHUS cepyM (CpeaHo
176 mr%), kakTo 1 Ha IgE. CepyMHMAT KOMMANEMEeHT
€ B pedepeHTHN CTOMHOCTU. YBpeXaaHeTo Ha 6b0-
pedyHaTa (PyHKUMS ce M3sBABa C MOBMLIABaHe Ha
KpeaTtnHemusTa [29, 31, 59].

OT wu3006pasuTenHuTe MeToou Har-goKasaTern-
ctBeHa e CT, nokassalla HEXOMOreHHa MeKOTbKaHHa
dopmaums, obrpblLualla aHTeponarepanHo abgomu-
HanHaTta aopTa W ypeTep/ute ¢ MeamanHa AeBvaums
(M3mecTBaHe HaBbTPE) Ha MocnegHUTe, KakTo u/mnm
Ha v.cava 1 aa.iliacae ¢ eBeHTyanHaTa UM KOMMApeCcus.
MRT moxe ga nobaBu gaHHM 3a cTeneHTa Ha dou-
Oposarta, a PET/CT — 3a Hanuune n CTeneH Ha Bb3-

naneHve Ha copmaumsaTa. Exorpadusta (US) moxe
[a yCTaHOBM NPOMEHUN B rorieMmHaTa Ha 6ubpeuTe 1
Hanuume Ha xmapoHeposa, KaTo e nornesHa 1 3a Npo-
cnepsBaHe Ha TepaneBTudHMA edoekT [7, 21, 45, 57].

Mpn HanuMume Ha GuonTaT XMCTONMOTMYHOTO M3-
crnepBaHe, yCTaHOBSABALLO obunve Ha BnneTteHa u-
Opo3a n obnutepupall, pnedut n 0CobeHO NMYyHOXMC-
TOMOMMYHOTO M3credBaHe, Hamupaio > 30 IgG4(+)
nnasmounTt Ha 3IBY ¥ olle noeeve — KOeULMEHT
IgG4(+)nnasmountn/IgG(+)nnasmountn > 40%, cun-
HO MoaKpenAT AvarHo3ata Ha IgG4-CPTd [15, 26, 69].

OndepeHumanHo guarHocTu4Ho TpsibBa fa ce
uMaTt npeasua XpoHUYHU nHdekummn (TBK, akTuHo-
MMKO3a), HEONN3MU (NMMMAOM, CapKOM, KapLUHOMHM
MeTtacTasu, KapumHonaosa), ynotpeba Ha nekapcrtea
(eprotamuH, mMeTuceprva, AONAMUHOBU arOHWUCTW,
eTaHepuenT un Ap.), CbCTOAHMSA Crieq nbyenevyeHne
unun ronemun abgomuHanHu onepauum u gp. [59].

OCHOBHUAT onuT B NedeHneTo Ha IgG4-CPIMo e
norydeH npu 6onHu ot namonatnyHa Pr1d, ot kou-
TO Ca W3KIKYEHN BTOPUYHMUTE DOPMU, HO He ca ue-
neHaco4yeHo npoydeHn cnpsmo IgG4-Cb [31, 59],
a efjBa HacKopo — M OT CTyaus C uHTepec KbM IgG4
[73]. CpencTBo Ha n3dop ca KC — kaTto MoHoTepanus
B pegkute cryyaun Ha PIM® 6e3 aHraxupaHe Ha ypeTte-
pyTe NN B KOMOMHAUWSA C XMPYPIUYHN MEeToaM — Npu
MHO3UHCTBOTO 6omnHW. HavanHa posa 0,75-1,0 mr/kr/
OeH 3a HAkonko cegmuum npu 75-95% [59] unn 58%
[31] ot BonHWTe BOaM OO pemMucusi — HopMmanuampaHe
Ha cuMnToMaTuKara, Ha nabopatopHuTe nokasarenu
3a Bb3naneHve n obbpedHa yHKUMSA, HamansiBaHe
NITbTHOCTTa Ha PETPONepUTOHeanHoTo obpasyBaHune
N Ype3 CTEHTMPaHe Ha ypeTepa/ute — 40 NUKBMAUPA-
He Ha xmapoHedposaTa. [Jozata Ha KC nocteneHHo,
3a 6-9 mec. ce cBexpga go 5,0-7,5 mr/geH. B Hskoun
cnyyvan AC (MTC, MOM, LI®OM) ce Bknitouat kato KC-
crecTsiBalLy cpeacTBa. EpekTbT OT neYeHneTo Kakto
B WHOYKTMBHATA, Taka U ocobeHo B noaabpkaiiara
dasa (c ornen peumams) ce koHTponupa Ypes US, CT,
MRT, psako upes PET [7, 31, 38, 59]. HenocturHanute
pemMmcus naumeHTn octaeat ¢ 6bbpeyHa HepgocTaTby-
HOCT, AOoCTUraLla noHsaKora Ao TepmuHanHa [37].

IcG4-CBBP3AHA NMYIIMOHANHA BOJIECT

Ob6enuHsaBalriku gBe aHaTOMUYHO CBbP3aHW HO-
MeHKnaTypHu copmun Ha IgG4-Cb (IgG4-cebp3aHa
BenogpobHa 6onect) u IgG4-cBbp3aH NNeBpuT), B
nuTepaTtypaTta KOHKYPEHTHO Ce M3Momn3BaT Tpu Ha-
WMEHOBaHMS C €0HO U CbLo CcbAbpXaHue: 1gG4-
related lung disease [39, 69], IgG4-related respiratory
disease [9, 34, 35], IgG4-related pulmonary disease
[28, 56]. B HacToALWLOTO M3NOXeHWe ce faBa npe-
OUMCTBO Ha TpeTusa TepMuH — IgG4-cebp3aHa nyn-
MoHarnHa 6onecrt (IgG4-CrI1Bb).
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[ocerawHuTe gaHHM 3a MACTOTO Ha bennTe gpo-
boBe B yecToTaTta Ha opraHHuTe yBpeam Ha IgG4-Cb
—14,2% [60], 23,0% [63], 23,4% [66], ocMO MSICTO B
Ounarpamara Ha Miyabe [36] — 4 nocTaBsaT marnko no-
Hasag oT pasrmegaHuTe gocera. Cnopea noBeveto
aBTOPU M30NMPAHOTO 3acsiraHe Ha benute gpobose
ot 1gG4-CbE e mHoro psagko (< 10%), TMAM4HO € aH-
raXXMpaHeTo 3aefHO C OPYrUTe BbTPELLUHN OpraHn 1
nMMdHNTE Bb3NN. BBB BCUYKM MpOyYBaHUS MBbXKKM-
ST MON € 3acerHar No-4ecTo OT XXEHCKMS, CbOTHOLLIE-
Hue cpegHo 3 : 1 [9, 18, 51, 53, 69].

MatonoroaHatomuyHo 1gG4-ClNB wu3nbkBa C
ronsiMmo pasHoobpasne Ha TbkaHHuTe yBpeau. Kna-
cuyeckaTa Beye cTyaus Ha Inoue [18] rn o6obLiaBa
00 4 rnmaBHM cy6TUnNa: cConMOHO Bb3OB; KPbIroBa-
TW 3aCeHYBaHMSA TUMN ,MaTOBO CTbLKNO®; anBeonapHo
WHTEepcTUUmaneH; 6poHxosackynapeH. Kem Tax no-
KbCHO ce AobasaT |gG4-nonoxutenHuTe Bb3nanu-
TeneH nceBgoTyMmop [68], nnespanyu nesum [42, 51]
N xunycHa numdageHonatuna [34].

Ha 1031 borat natonoroaHaToMU4eH TepeH Npo-
TMYaHETO € napajoKcanHo acumMnToMHo npu 23%,
40%, nopw npun 75% OT BoOnNHUTE, KaTto OT CUMMTOM-
HUTe Hai-4yecTa e cyxaTa kawnwua (53-67%), cnea-
BaHa oT cebpunutet (30-40%), 3agyx npu ycunve
(15-30%), 6onku B rvpauTe (20%) [3, 5, 18, 35, 42,
62, 69]. Npu oo 20% ot cnyyauTe ce cbobLlaBa 3a
npusHaum Ha aneprua Ha I'OMN, actma n B 5% — 3a
aBTOMMYHHO cbCcTosiHMe [18, 53, 62, 69].

JTaBopaTopHO BbB BUCOK MPOLEHT ca NoBuLLe-
HMU nokasaTenuTe 3a Bb3naneHne (CYE > CRP),
IgG (70%) n 1gG4 (88%), RF n ANA (40-60%), IgE
(60%), HO CEPYMHMAT KOMMNEMEHT e cHmkeH (1) mpu
50% [9, 34, 53 ,69].

OT wn3obpasnTenHnuTe MeToaM Haw-LUeHHa WH-
dopmauusa gasa CT. MHOro nokasartesiHo € HU3Xo-
OauwoTo nogpexaaHe Ha otaenHute CT-npusHaum
crnopepn yectota UM: 3aceH4YBaHe ,MaTtoBO CTbKNoO*
(92%) > 3apebensaBaHe Ha OpOHXOBACKynapHUs
cHon (69%) > 3apebenaBaHe Ha WHTeprobapHuTe
centun (62%) > 6poHxuekTasun (54%) > yBenmyeHu
XWUNycHW Bb3nun (46%) > eanHudeH Bb3en (22%) >
Bb3enueta (16%) > ,nyenHa nuta“ (15%) > Tymopo-
BMAHO obpasyBaHue (8%) (18).

BenogpobHOTO hyHKLMOHANHO n3cnegsaHe oT-
kpuBa npu 1gG4-Clb pecTpUKTMBHM U OBCTPYKTUB-
HW HapyLweHus cboTBeTHO B 33% u 22%, KakTto u
HeraTMBHa Kopernauusi mexay 6enogpobHust gudy-
3MOHEH KanauuTeT U CepyMHaTa KOHLEHTpaumsa Ha
IgG 1 1gG4 [9].

Mpe3 2009 r. Tsushima u cbTp. [54] uscnensar
HMBOTO Ha IgG4 B BpoHXxoanBeonapHa TEYHOCT U
HamMupaT OrpoOMHa pasnuka MeXay KOHLEeHTpauuu-
Te npu lgG4-CrIb n 6enogpobHa capkonagosa. Tosun
obelaBaly, avdepeHunanHogmarHoCTU4eH noaxoa

obaye He e 6un n3npobBaH Npu Apyrn MUMUKpUpa-
wy IlgG4-CrI1b 3abonsBaHus.

Ha xuctonormyHo HYMBO 3ag OMuMcaHUTe MHO-
xectBo dpopmu Ha 1gG4-Clb ctom nHpwuntpat ot
nMmMdoUNTN U NIA3MOLMTU, YECTO U €03MHOUNN,
B pasnu4yHM CcbyeTaHusa ¢ pubposa, obnuTtepmpaly
Gnedbut n obnutepupauy aptepumt (1) [18, 35, 51,
53, 62, 69]. OTHOCHO hubpo3aTa ce N3THKBA, Ye He
€ oT BnneTeH (storiform) Tun, a e akTMBHa — ¢ npe-
BeC Ha pmbpobnacTHaTta nponudepaunst Hag kona-
reHoBuUTE HULWKK [51]. BaxkeH npuHOC 3a AgnarHosarta
Ha IgG4-Clb moxe ga Obae HagBuaBaHETO Ha
T.Hap. nparose (Cutoffs) Ha TbKkaHHO CbAbpXaHue
Ha |gG4(+) nnasmouuTun: > 50/3MBY 3a nneBpaneH
ouontat unu > 50/3MNBY 3a xupypruyeH 6enogpo-
BeH 6uonTtat unu > 20/3MNBY 3a nyHKUMOHeH b6ero-
apobeH 6uontat [51, 68], KAKTO U CHOTHOLLEHNETO
IgG4(+) nnasmountn/lgG(+) nnasmountn > 40%
[15]. YmecTHO e pga ce oTbenexu, Ye Te3n nparose
He ce gocTurat npu YacT ot 6onHute ot IgG4-CIlb,
HO MbK ce HaaxebprAaT B 16-24% oT crnyyauTe C
nMuTUpaLLm s 3abonsaBaHus [34, 47, 51, 53].

B nomouw, Ha pasnosHaBaHeTo Ha IgG4-Crlb
Matsui [34, 35] npeanara gMarHOCTUYHN KPUTEPUN,
BKMOYBALLM 5 AnarHOCTUYHKU bakTopa, ABa OT KOUTO
N3BbHOENOAPOOHM — XMNMOKOMMNIIEMEHTEMUS U [OKA-
3aHo |G4-Cb-3acsaraHe Ha gpyr opraH. Bb3 ocHoBa
Ha KOMBMHauunTe OT NOTBBLPAEHN PaKTopu ce CTu-
ra 4O CUrypHa, BeposiTHa 1 Bb3MOXHa AmMarHo3a Ha
IgG4-ClB. UstbkBa ce obave HeobxogmmocTTa OT
pasrpaHmyaBaHe ¢ 6onectTta Ha Castleman, ANCA-
Backynutn (I'MIA, MIMA, EIMTIA), CC, capkongosa,
KapuMHOM, MHTepCTMLManHa NHEBMOHWS, pecnvpa-
TOPHU MHekuun, 6onect Ha Rosalki-Dorfman un gp.
[ocera kpuTepumnTe He ca BepuduumpaHu.

Mpwn neyeHneto Ha IgG4-Clb ca nsnona3eaHu Hs-
kornko noaxoaa. Okorno 1/3 oT nauMeHTUTe ca ocTaBe-
H¥ 6e3 neyeHne 1 NpocnegsaBaHeTo MM He yCTaHOBSIBa
npomsiHa B Haxoakarta. [leseT 60nHM ¢ HogynapHa u
nnespanHa opMu ca NekyBaHu XUPYPriHo (Mapum-
anHa pesekuusi unu nobektomus) 6e3 nocnegsallo
nsnonseaHe Ha KC, kato npocneasBaHETO He OTKpU-
Ba peumgus. Mpn BonHWTE C M3sBeHa CMMMITOMaTUKa
N NapaknMHUYHU OaHHW 3a akTuBHa Bonect e npose-
[OEHO MHAYKUMOHHO NieyeHne, ocHoBHO ¢ KC 30-50 mr/
OeH, no-psako B kombuHaums ¢ UIC, ¢ bnaronpusiteH
ecbekT Bbpxy cuMnTomnTe 1 n3obpasmtenHara Haxoa-
Ka, oTyeTeH kato pemucus npy 90-100% ot GonHuTe.
Mpu cHwxaBaHeTO MNW Npu nogabpxawara gosa ((~
5 Mr/geH) Bb3HMKBAT C pas3nmMyHa YectoTa peunaneu,
npeogonseaHn ¢ nosuwasaHe fosata Ha KC B cbuye-
TaHue ¢ pasnuynu BIrNAPC unn PTM. Pe3angyanHa Ha-
Xo[Ka crnef repanusita ca MpEXOoBUAHN UM NBULIECTH
ynnbTHeHus [35, 39, 47, 53, 68].
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IcG4-CBbP3AHA BACKYJIAPHA BOJNECT

IgG4-cBbp3aHata BackynapHa 6onect (IgG4-
CBB) cbLo 06eanHsiBa ABE PpOACTBEHM HOMEHKITATYp-
HM cpopmun Ha 1gG4-Cb — IgG aoptut/nepmaopTut u
IgG4-aptepuut/nepuaptepunt [52]. [JaHHWUTe 3a yec-
Totata um cpeq 6onHute ot IgG4-Chb ca npoTtBopeyn-
Bu: 10-30% [37], 22% [45], a B guarpamara Ha Miyabe
[36] aopTUTBLT cTOM Ha 12 MACTO, AOKATO apTEPUUTLT
— egBa Ha 25. MbXKMAT non ce 3acsra nogyepraHo
MO-4ECTO OT XeHckus — 72 : 28% [45], 83 : 17% [20].

MatonoroaHatomuyHo npu IgG4-aoptnta € Ha-
nvue Bb3naneHne NpegMMHoO Ha afgBeHTUUMSTa U B
no-marika cTeneH — Ha megusaTa, gokato npu IgG4-
nepvaoptTuta u nepuaptepumta MMa nepuBacky-
napHa cunbpounHdnamartopHa TbKaH C MUHUMAIHK
N3MeHeHNa Ha cbaoBata cTteHa. pu okono 80% ot
BOoNHNUTE C a0PTUT MMAa 1 3acsiraHe Ha ronsiMokanmo-
peHu (aa.iliacae, a.pulmonalis) w/wnn Ha cpegHo-
KanubpeHn (kapoTuan, KopoHapuu) aptepun. [Mpu
4acT OT TSIX Ce pa3BMBaT Bb3ManuTENHN aHEBPU3MMU.
3apg Bcu4km bopMum ce Hammpa NuM@onnasmounTeH
MHUNTPAT Ha cbaoBaTa CTeHa C npeobnagaBaHe
Ha IgG4(+) nnasmounTn, BNneTeHa cbaosa pubpo-
3a 1 obecTpykTuBEH onebut [20, 43, 44, 45].

JlokanHaTta cumntomatuka Ha lgG4-CBbE e oc-
KbOHa — eQVHWUYHM Clyvaun Ha HesicHa bornka B bp-
aute, repba unu kopema, a npuHochLT Ha IgG4-CBb
KbM 0OWMTE OONECTHW MpU3HaLM € HeoTaenum ot
NnprHoca Ha CbMbTCTBALLUTE OPYIY OpraHHU hopMm
Ha IgG4-Cb. Ha nabopatopHo HMBO TpsibBa ga ce
otbenexar no-BUMCOKATE abCOMTHU CTOMHOCTU U
no-BMcokata 4ectota Ha abHOPMHM pe3ynTtatn Ha
IgG, IgG4, CYE, CRP npu aopTut, OTKOSKOTO Mpwu
nepuaopTuT, HO pasnukatTa e 3Hadymma (p < 0,02)
€OWHCTBEHO OTHOCHO 0bLwmsa IgG [45].

Pelwaealum 3a guarHosarta ca gaHHUTe OT n300-
pasutenHute metogu (CT-aHrmorpadmss, MRT-aHrmo-
rpadomnsa n FDG-PET): npu aoptut nnu aprepumnt —
Ondy3HO xOMoreHHo 3apebensiBaHe Ha cbaoBaTta
CTeHa (> 2 MM) U yBeNnYeHo UKCUpaHe B Hes Ha
18-FDG (HagBuLuaBallo ToBa Npu TUMWYHA atepoc-
Kneposa), oKaTo Npv NepuaopTuT U NepuapTepunt
— NepuBackynapHa MekoTbKaHHa Maca C MUHMMar-
HO 3agebensdBaHe Ha cbgoBaTa cTeHa. [lo-pedkm
HaxO4KW: Npu aopTa/apTepusi ca JIOKanHo paswmps-
BaHe Ha MpocBeTa MM — MPU aHEBPU3MU Ha CbLUUTE,
a npu nepuaopTuT/NnepmapTepunT — CTECHABAHE Ha
npoceeTa (CTeHo3a) nopaan HaTUCK OTBBH [43, 45].

XuctonormyeH npuHoc kbM auarHosata 1gG4-
CBB moxe ga ce oyakBa camo npu PeKoHCTPYKTUB-
Ha onepauus no noBop, Ancekauns/nepgopaums Ha
aHeBpU3Ma WNU MpU KapoTuaHa eHOapTepUeKTo-
MUSI, aKo Ce YyCTaHOBM NMMAONNIa3mMoLUnTeH NHGUI-
TpaT, 3acsral, MoBeve afABEeHTMLMATA, OTKOIKOTO

mMeausaTa, npu koeto 1gG4(+) nnasmoumntun ca > 50/
3lMBY u koedunumneHTsT IgG4(+) nnasmounTtu/IgG(+)
nnasmouuntn e > 50% [43, 45, 52].

IgG4-CBb TpsibBa aa ce oTrpaHuyaBa OT Bac-
KynUTU Ha ronemmte cbAoBe (TMraHTOKNETbYEH ap-
TepuuT, apTepunTt Ha Takayasu), 6onect Ha Behget,
cvHgpom Ha Cogan, n3onupaH MHAEKLUNO3eH Wnu
HEeMHEKLMO3EH aopTUT, aTepockreposa, NMMmMqom,
capkoungosa u ap. [43, 66].

OTHocHo nedveHmneTto Ha IgG4-CBBb Oyama-Manabe
[43], 06obLLaBaiky COBCTBEHUSI CU U HA YA SINIOHCKM
aBTOpW ONK1T, CbobLLIaBa, Ye ¢ ao3a KC 0,5-0,6 mr/kr/oeH
nocTurat edpekT cnen 2-4 ceaMuumM, KOETO NO3BONsiBa
CHWXaBaHe B pamkute Ha 2 mec. [Mpu no-obLumpHo 3a-
csraHe ce pgonycka gobassHe Ha PTM [10]. 3a oueHka
Ha edeKkTa 1 3a eBeHTyarnHo pasno3HaBaHe Ha peuu-
amB ce npenopbyBat myntugetektopHa CT n PET/CT,
anocnegHara, B KONTMYECTBEH BapuaHT, 1 3a OLeHKa Ha
CbAOBOTO Bb3naneHue [43, 71].

[loBeye gaHHM Hocw cTygusaTa Ha Perugino [45].
Mpwn 6onHuTe OT MbpBKYHK IgG4 BackynuTuK, nonyya-
Bawwm KC, nobassaHeto Ha PTM Hocu Ha BcuYkK naum-
eHTM CT n MRT nogobpeHue n npekparsieaHe Ha KC
00 6 mec. [NognoxeHnTe Ha XMPYPrMYHU MHTEPBEHLNM
(ycriewwHn npu BCUYKKW) Nped- U NocTonepaTnBHO ca
nonyyasanu PTM. lNpu BTOpUYHU Backynutu (nepua-
opTUTK) NaumeHTuTe, nposenu MoHotepanus ¢ KC (n =
7), ca nocTurHany GrnaronpuaTeH KnMHUYeH 1 n3obpa-
auteneH pesyntart. Npu gpyrn 13 6onHu, pedpakTep-
HM KbM U1K NpoTMBOMnokasann 3a KC, BKIMHoYBaHETO Ha
PTM goBeno npu BCUYKM OO KIMMHUYHO nopgobpeHne un
cnupaHe Ha KC Ha 6-ust Mec., kakTo 1 nogobpeHne Ha
nsobpasutenHaTa Haxogka npu 89% ot cnyyauTe.

3AKNIOYEHUE

Ctapa makcuma rnacu: ,YoBek Bwxpa TOBa,
KOeTo 3Hae/nos3HaBa“. AKTyariHO MOTBbPXAEHME 3a
npaesotata n gaea lgG4-Cb. Crnep cb3gaBaHe Ha
KOHLenuuMsaTa 3a Hesl ,MpornexgaHeTo* 3a Hesabe-
NeXuMoTo [0 HeoTAaBHa 3abonsiBaHe MOATUMKHA
Cb3gaBaHETO Ha MoBedve OT xunsga nyonukauum,
L,cbrneganu“ ot eaMHUYHN OO ....HSIKOJTIKOCTOTUH na-
LMEHTN, KOUTO OoBefoxa A0 3aablboyeHn HayyHu
no3HaHus 3a bonecTtTa, a 3a camute 60nHKN — o no-
onaronpuaTHM nevyebHN NepcnekTUBMK.

[ocera nunceat cbobLueHus 3a Gbnrapcku 60-
nHu ot IgG4-Chb. KocBeHM gaHHM 3a CbLUEeCTBYBaHe-
TO Ha TakvBa faea nyonukaumata Ha H. Ctomnos u
CbTp. [7]. VICTMHCKOTO pasno3HaBaHe Ha ToBa MHO-
roobpasHo 3abonsiBaHe M3MCKBA OCBEOOMEHOCT 3a
HEero KakTo OT KIIMHWUYHUTE cheumanucTu, Taka u ot
Te3n Mo nartofioroaHaToMusl, obpasHa AMarHoCTMKa
N KNUHWYHaA nabopatopus. [uarHoctupaHa npean
HanpegHana TbkaHHa nbpo3sa, IgG4-Chb ce nogasa
nobpe Ha neyeHune ¢ KC n eeeHTyanHo ¢ BINAPC, ma-
Kap Ye ocTaBa NpobnembT C NoAAbpKaHe Ha edbekTa.
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Abstract. Immunoglobulin G4-related disease (lgG4-RD) is an immune-mediated fibro-inflammatory
disorder characterized by a tissue 1gG4(+) plasma cells infiltration leading to fibrosis and destruction of the
involved organs. The IgG4-RD scope includes all organs and systems but within the review only the actual
diagnostic and therapeutic data concerning disease localisations in the lacrimal and salivary glands, kidneys,
retroperitoneum, lungs and aorta and arteries are included because they are also a terrain of a rheumatological
pathology — vasculitides, Sjogren’s syndrome, SLE, systemic sclerosis and so on.
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Immunoglobulin G4-related disease (IgG4-RD)
is a systemic immune-mediated condition presenting
itself with tumefactive lesions of one or more organs,
caused by a tissue infiltration with 1gG4(+) plasma
cells with a following fibrosis, which often but not
always is accompanied with an elevated serum level
of IgG4.

IgG4-RD is accepted as a new disease entity in
view that its clinical characteristics is ascertained in
the beginning of the present century [16, 22]; in 2011
it is already authorized with consensually approved
term and diagnostic criteria [55], pathology [15] and
nomenclature [52] and subsequently — guidance
statement on the management and treatment [27]
and classification criteria [61].

IgG4-RD could be considered as an old disease,
too, because at present it includes also 13 diseases
familiar from the 20th c., but some of them even from
the 19th c., which have been regarded earlier as par-
ticular illnesses (Table 1).

Table 1. Conditions once regarded as individual disorders
now recognized to be part of IgG4-related disease

» Autoimmune pancreatitis
» Eosinophilic angiocentric fibrosis
» Hypertrophic pachymeningitis
» ldiopathic hypocomplementemic tubulointer-
stitial nephritis
Inflammatory pseudotumour
Kattner’s tumour
Mikulicz’s disease
Multifocal fibrosclerosis
Periaortitis and periarteritis
Inflammatory aortic aneurysm
Retroperitoneal fibrosis (Ormond’s disease)
Riedel’s thyreoiditis
Sclerosing mesenteritis

VVVYVYVYVYVYYVYVYVYY

The unifying of the “old” and “new” forms of the
disease is based on the sharing analogous patholo-
gy, clinical assessment, serology and therapy.

Pathology: 1. Dense infiltrate of lymphocytes
(T-cells > B-cells) and plasma cells with sometimes
generation of germinative follicles; eosinophils and
basophils can also present. 2. Storiform fibrosis —
collagen fibres radiating from a centre woven into
the infiltrated tissue. 3. Obliterative phlebitis — par-
tial or complete obliteration from lymphocytes and
plasma cells within the wall and lumen of medi-
um-sized veins. The abundance of IgG4(+) plas-
ma cells is a key sign, whereas fibrosis or phlebitis
could be missing in the early stage or in some or-
gan localizations. The presence of a neutrophil in-
filtration, necrosis or granuloma is inconsistent with
IgG4-RD [15, 22, 70].

Clinical picture: every organ can be affected
(exception — brain parenchyma) alone or in combina-
tion. The evolution (simultaneously or consecutively)
is slow, sometimes haltingly. The affected organ is
enlarged and congested, which is determinable vis-
ibly, by palpation or imaginably (CT, MRI, PET/CT).
The symptoms — general (fatigue, weight-loss) and
specific for each organ — are conditioned by the de-
veloping dysfunction and insufficiency [3, 23, 60].

Serology. The increased serum level of IgG4 >
135 mg/dl or the ratio IgG4(+) plasma cells to IgG [1,
2, 3, 4] (+) plasma cells > 40% have sensitivity 85%
and specificity 93% towards IgG4-RD [65]. These
cut-offs are not reached in 20-45% in a definite IgG4-
RD but are fulfilled in 15-20% in another disorders.
Given that IgG4 is not accepted as an independent
diagnostic marker, however, it is useful for assess-
ment of the disease activity and of a treatment effect
[5, 10, 12, 60].
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Therapy. All organ forms of IG4-RD respond
well to a treatment with glucocorticoids (GCs) under
condition that the fibrosis is not quite advanced.
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the submandibular, sublingual and parotid salivary
glands. Further, the characteristic features of IgG4-
DA/SA and SS are juxtaposed.

—1gG4-DA/SA affects almost equally men and
women, whereas SS is 15-
20 times more frequent in
women.

— In SS xerophthalmia
and xerostomia are leading
symptoms, when in IgG4-DA/
SA they occur only in a part
of the patients, in later stage
and in milder degree. In SS a
specific multiple circular caries
leading to early adentia devel-
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Fig. 1. Proportion of organ manifestations in IgG4 SB (Miyabe et al.) (1717 organs

manifestations in in 758 patients)

* The 19G4-RD-involvement of all organs, sys-
tems and tissues makes this disease an object of
all clinical specialities [8, 15, 23, 52]. As it is illus-
trated at Fig. 1, the particular organs are damaged
differently often, and from that it follows a different
engagement of the particular specialities with 1IgG4-
RD. Amidst the most often IgG4-RD-lesions are
these of the salivary and lacrimal glands, kidneys,
retroperitoneum, lungs and aorta, which are of the
terrain of rheumatological pathology. The inevitable
differential-diagnostic considerations and eventual
therapeutic differences necessitate the rheumatolo-
gist’'s knowledge on the aforementioned organ forms
of IgG4-RD.

IGG4-RELATED DACRYOADENITIS
AND SIALADENITIS

The lacrimal and salivary glands are a basal sub-
stratum of the described in 1888 Mikulicz’s disease
(MD) as well as of the formulated in 1933 Sjogren’s
syndrome (SS), both united by Morgan and Castle-
man in the middle of the past century, whereupon
MD is accepted as a variant of SS. In the last de-
cades, however, a sufficiency of data are piled up [1,
3, 14, 22, 33, 41, 55, 60, 67] showing that MD and
SS in reality are two different disease entities are
piled up. In the next statement the name “MD* will
be replaced by “lgG4-related dacryoadenitis and si-
aladenitis” (IgG4-DA/SA), unifying two nomenclature
forms of 1gG4-RD, where the second one includes

mon type and with consider-
ably longer teeth preservation.
The oral mucosa and tongue
in IgG4-DA/SA are with almost
normal look, while in SS the
tongue is dry, with fissures, often with mycotic infection.

— In IgG4-DA/SA a fundamental sign is the sym-
metric painless enlargement at first of submandibu-
lar glands, then of the lacrimal, parotid and sublin-
gual ones, when in SS only a parotid enlargement
occurs, albeit rarely (in 10-15%) and in later stage.

— 1gG4-DA/SA is often accompanied by allergic
rhinitis, bronchial asthma, autoimmune pancreatitis,
sclerosing cholangitis, interstitial nephritis, whereas
in SS arthralgia occurs more often.

— Both diseases differ from one another in rela-
tion to the immunological markers; elevated values
of anti-SS-A (Ro) and anti-SS-B (La) antibodies, of
RF and ANA are established more frequently in SS,
whereas in IgG4-DA/SA it concerns IgG4 and IgE.

— Histologically in a biopsy of labial minor sali-
vary or of submandibular gland in both diseases a
diffuse lymphoid infiltration is found out, but in IgG4-
DA/SA it is denser and in SS — looser. Moreover, in
IgG4-DA/SA mostly the interstitium is infiltrated, the
acini stay intact and secreting, the ducts, only partial-
ly infiltrated, are harmed by proliferation of their ep-
ithelium with a result — difficulty of the salivary flow.
In SS the infiltration affects the acini with a following
atrophy and sclerosis, the ducts are aggressively in-
filtrated, have a proliferating epithelium and destruct-
ed basal membrane [2, 3, 33, 41, 60, 67, 70].

— Immunohistologically 1gG4(+) plasma cells
in the infiltrates are established in both diseases,
however, in SS they are scarce, in IgG4-DA/SA —
abundant and exceeding the diagnostic cut off for
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Table 2. Clinical and laboratory comparison between IgG4-DA/SA (n = 64) and SS (n = 31) (Masaki et al., 2009)

19G4-Cb SS 19G4-Cb SS

indicator . o Y P indicator . o Y P

xerophthalmia 32.8 <935 <0.001 RF 26.6 <87.1 <0.001
xerostomia 375 <87.1 <0.001 ANA 234 <90.3 <0.001
arthralgia 15.6 <484 0.001 SS-AlRo 1.6 <100.0 <0.001
allergic rhinitis 40.6 > 6.5 0.001 SS-BlLa 0 <100.0 <0.001
autoimmune pancreatitis 172> 0 0.014 19G-mg% 2960.1 > 2473.4 0.042
interstitial nephritis 17.2> 6.5 0.210 19G4-mg% 1155.3 > 235 <0.001
interstitial pneumonitis 9.4 <323 0.008 IgE-IU/L 307.4> 15.3 <0.005

lacrimal and salivary glands > 100 IgG4(+) plasma
cells per high power field (HPF) and simultaneously
the ratio IgG4(+) plasma cells/IgG1,2,3,4(+) plasma
cells >40% [2, 15, 33, 41, 67, 70].

— At last, a contribution to differential diagnostics
can give the therapeutic course with GC — complete
or partial restoration of the gland secretion in IgG4-
DA/SA, and no effect in SS, respectively.

Except for SS, IgG4-DA/SA has to be differenti-
ated from chronic inflammations of the lacrimal and
salivary glands, sialolithiasis, lymphoma, cancer,
sarcoidosis, granulomatosis with polyangiitis (GPA)
(Wegener), amyloidosis, Castleman’s disease, etc.
In 2012 Japanese authors recommend diagnostic
criteria for MD [55], renamed in 2017 as for 1gG4-
DA/SA [56], which include clinical, serological and
histological markers. For the present, the criteria are
not validated.

The treatment of IgG4-DA/SA until now has
been an object of only two studies. In the first one
[33], including 38 patients, the GC in a dose 10-30
mg/day are used in the majority of the patients and
in up to 40-60 mg/day — in the cases with involve-
ment of internal organs. A marked improvement of
the clinical signs and symptoms was recorded; how-
ever, during tapering GC dose recurrence was seen
in 39%. Ultimately, a maintenance dose of 2.5-10.0
mg/day is used in almost all (37/38) patients. In the
second study on 7 patients) [67] GC in an initial dose
40 mg/day caused a measured increase of salivary
secretion in 80%, a significant (p < 0,05) decrease
of IgG4 concentration in blood serum, respectively.
Follow-up of the effect is not available.

IGG4-RELATED KIDNEY DISEASE

The frequency of IgG4-related kidney disease
(IlgG4-RKD) amidst all 1IgG4-RD patients is deter-
mined from 7.0 to 24.6% (4,24,46,60) but the data
of the large-scale study of Wallace [62] — 15.6% (77
from all 493 patients with 1gG4-RD) is considered

most reliable. Rarely (0-17%) 1gG4-RKD is an iso-
lated finding; contrariwise — in the prevailing part of
the cases (83-100%) it occurs in combination with an
involvement of others organs, on average 3,4 (sali-
vary glands > lymph nodes > lung > lacrimal glands
> pancreas, etc). The ratio of male to female patients
is 3:1[25, 36, 49].

Pathologically the tubulointerstitial nephritis
(TIN) is the most common and characteristic — im-
mune complexes in the tubular basement mem-
brane and IgG4(+) plasma cells infiltration and stori-
form fibrosis in the interstitium. The more rare forms
are membranous glomerulonephritis (MGN), renal
capsulitis, pyelitis, periureteritis, arteritis and renal
pseudotumor, which in most cases are combined
with TIN [13, 24, 37, 46, 49, 72].

The clinical course is asymptomatic for a long
time but later and rarely — with not typical pains in
back or abdomen, oliguria, weight loss, edema. The
urinanalysis is normal, however, in the presence of
MGN it can be pathologic (hematuria > proteinuria).
Blood investigations reveal as follows: hypercreatin-
emia and anemia in the later stages but very early a
rich immunological pathology — increase of the total
IgG (in 80-90%), especially of IgG4 (in 90-100%),
IgE (60-70%), eosinophilia (30-40%), ANA (30%),
but a decrease of serum complement (CH50, C3,
C4) in 40-60% [24, 25, 37, 46].

From the imaging modalities, the contrast-en-
hanced CT gives most useful information: the most
frequently low-density lesions diffusely or as multiple
small nodules in the renal parenchyma or in isolates
places of the renal capsule. More rarely, thickening
of the renal capsule or of the renal pelvis wall with-
out irregularity of the renal pelvis surface or a diffuse
kidney enlargement or a hypodense solitary mass
lesion are seen [15, 24, 49].

Histologically TIN with an abundance of IgG4(+)
plasma cells, particularly if the ratio IgG4(+) plasma
cells/lgG(+) plasma cells is > 40% or if the number
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of IgG4(+) plasma cells surpasses 10/HPF from a
punction biopsy or exceeds 30/hpf in surgical spec-
imen, is considered a characteristic feature of IgG4-
RKD [15, 24, 49]. The parallel detection of storiform
fibrosis makes the finding nearly specific for IgG4-
RKD and simultaneously facilitates the differentia-
tion from the drug-induced TIN or from TIN in SS.
The more rarely detected obliterative phlebitis or
eosinophilia support IgG4-RKD, however, their ab-
sence does not reject it.

In 2011 simultaneously and independently of each
other two proposals for diagnostic criteria for IgG4-RKD
were made: the American one [46] promising sensitiv-
ity of 100% and specificity of 92% and the Japanese
one [55] with values of the same indices 93% and 95%.
In 2020 the Japanese proposal was subject to valida-
tion on a new clinical material, which determined sen-
sitivity 90.9% and specificity 90% [49]. Up to now, the
American criteria are not validated.

In 1gG4-RKD a wide differential diagnostics is
necessary: ANCA-vasculitides |GPA and Eosinophil
Granulomatosis with Polyangitis (EGPA)|, Castle-
man’s disease, chronic pyelonephritis, lymphoma,
Polyarteritis Nodosa (PN), urinary tract carcinomas,
etc. [24, 63].

Recently Li et al. [30] described 19 patients
with overlap of ANCA-associated glomerulonephri-
tis (ANCA-GN) and IgG4-RKD and communicate
about 28 analogous cases, found in the literature.
It is interesting that in the Asian patients 1IgG4-RKD
overlaps predominantly with an ANCA-Microscopic
polyangitis (MPA) whereas in European cases —
with ANCA-GPA. More impressive, however, is the
very overlap of ANCA-GNs and IgG4-RKD as far
as according to the consensual postulate [23] the
presence of a neutrophilic infiltration and a granu-
loma (features of ANCA-vasculitides) is in general
incompatible with IgG4-RKD. The authors have no
pathogenetic explanation of that association. Two
hypotheses are expressed: the association between
ANCA-GN and IgG4-RKD might be unique subset/
entity; possibly, in some circumstance the trigger of
ANCA-vasculitis is an underlying IgG4-RKD.

Therapeutic results from the USA are at earliest
reported [46]. An extended (on average 14 months)
treatment with GC (doses are not shown) leads to a
decrease of serum creatinine in 17 from 19 patients
(89%) with 1IgG4-RKD with renal failure. There is no
correlation between histologic pattern and response to
therapy. Two out of 17 patients (11.7%) had relapse.

The investigations on Japanese material are
more multiaspect. In 43 patients with 1gG4-RKD
with estimated glomerular filtration rate (eGFR) < 60

ml/min the monotherapy with GC of two doses (< 6
mg and > 6 mg/kg/day) leads to increase of eGFR
but the degree of improvement shows no significant
intergroup difference. In the follow-up average 74
months with maintenance dose GC = 5 mg/day the
renal function remains without negative progression
in 76% of the cases. A conclusion was made that
effective induction and maintenance are realizable
with more low doses, respectively = 5 mg/kg/day
and =5 mg/day [48]. In other Japanese patients with
IgG4-RKD the treatment with GC 20-50 mg/day (av-
erage 36 mg/day), in 5 of them GC together with ISs,
until 2-5 weeks normalized or improved CT renal
pathology in all patients (100%). After 24 months of
maintenance dose 2.5-9.0 mg/day a focal or diffuse
renal cortical atrophy in 11/23 patients (48%) was
found out. The juxtaposition with various pre-treat-
ment factors reveals that pre-treatment insufficien-
cy (eGFR < 71 ml/min) and serum IgE elevation are
predictors for renal cortical atrophy after GC therapy
in IgG4-RKD [37].

The overlap of ANCA-GN and 1gG4-RKD in 19
Chinese patients with eGFR < 50 ml/min and with in-
creased creatinine in 15 of them was treated by GC
(pulse, then p.o. 1,0 mg/kg/day) in combination with
cyclophosphamide (CPM) and in 6 patients by plas-
maphereses, too. After 16 £ 12 months remission
(complete in 6, partial in 9) in 78.9% of ANCA-GN
was recorded by means of the BVAS index and
an improvement also in 78.9% of IgG4-RKD by the
IgG4-RD-RI index (Response Index) [30].

|IcG4-RELATED RETROPERITONEAL
FIBROSIS

At present, it is accepted that IgG4-related retro-
peritoneal fibrosis (IgG4-RRPF) encompasses > 75%
of the patients with long-ago well-known Ormond’s
disease. 1gG4-RRPF corresponds to the so-called
idiopathic form of this disease and the remaining <
25% of the cases represent secondary forms of oth-
ers pathological conditions (malignancies, infections,
radiotherapy, medication use, etc.) [23, 27, 59, 69].

The studies based on smaller materials (5,24,45)
show a relative wide scope (7.6-27.0%) of IgG4-
RRPF quota amidst all patients with IgG4-RD. Once
more the most plausible looks the percentage es-
tablished in the study of Wallace et al. [62] — 15.8%
(78 out of 493). Given the overall population the inci-
dence and prevalence of IgG4-RRPF are low — 0.1-
1.3/100,000 population per year and 1.4/100,000
population, respectively [59]. According to all inves-
tigations, men are more frequently affected than
women — 2.0-3.9:1.0, respectively [7, 31, 45, 62, 69].
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Histopathologically 1gG4-RRPF represents an
inflammatory infiltration of lymphocytes, plasma
cells and macrophages interspersed within thick ir-
regular bundles of collagen type 1 fibres. Initially the
infiltration dominates fibrosis but subsequently the
interrelation reverses. Spreading into the retroperi-
toneum, the fibrous tissue involves the ureter(s) with
following hydronephrosis (bilateral in 25%, unilateral
in 75% of the cases) and eventually renal hypo/atro-
phy as well as the blood vessels in the retroperito-
neum, which is reflected more on the veins (inferior
v. cava - lower extremities edema, more rarely —
deep vein thrombosis) then on the aorta (periaortitis/
aortitis —aneurysm), renal arteries (rarely renovasal
hypertension) and iliac arteries (very rarely steno-
sis) [7, 31, 45, 51, 69, 73]. IgG4-RRPF is accompa-
nied by an analogous process in the lymph nodes
(in 25%), liver, kidneys and pancreas (12-15%) [62].

Clinically after a long latent period appears
pain (in back, flank, abdomen, testes, upper part of
thigh), which is dull, permanent and not modifying
with body position. Later oliguria, fatigue, anorexia,
weight-loss are reported. Physically with a delay
and not always — lower extremities oedema, scrotal
swelling, hydrocele or varicocele are found out [24,
31, 57, 58, 69, 73].

Laboratorilly in this organ form of IgG4-RD the
highest rate (75%) and degree of increase of CRP
and ESR and paradoxically — the lowest rate of in-
crease (30-40%) and of the IgG4 serum concentra-
tion (average 176 mg/dl) are ascertained as well as
of IgE. The serum complement is in referent values.
The renal function damage (in 40-60%) is revealed
by raising of creatinemia [29, 31, 69].

From all the imaging modalities CT is the most
important showing a non-homogenous soft-tissue
mass enveloping antero-laterally the abdominal
aorta and the ureter(s) with following medial devi-
ation (shifting inside) of the latter as well as and/or
v. cava inferior and iliac arteries with their eventual
obstruction. MRT could add data about the fibrosis
degree, whereas PET/CT — concerning the avail-
ability and degree of the mass inflammation. The
ultrasound (US) scan can ascertain the changes of
the kidneys size and the presence of hydronephro-
sis, being useful also in the monitoring of therapeu-
tic effect [7, 21, 45, 57, 73].

In the presence of a biopsy specimen the his-
tological examination determining an abundance of
storiform fibrosis and obliterative phlebitis and partic-
ularly the immunohistological examination revealing
> 30 IgG4(+) plasma cells per HPF and still more —
the ratio IgG4(+) plasma cells/IgG4(+) plasma cells

> 40%, highly support the diagnosis of IgG4-RRPF
[15, 26, 69].

In a differential-diagnostic aspect, one must take
into consideration chronic infections (tuberculosis,
actinomycosis), malignancies (lymphoma, sarcoma,
metastases from carcinomas), drug use (ergotamine,
methysergide, dopamine agonists, etanercept, etc.),
status post radiotherapy or major abdominal surger-
ies or trauma, Erdheim-Chester disease [59].

The basic experience in the treatment of 1gG4-
RRPF is obtained in the patients with idiopathic
RPF, from whom are excluded the secondary forms,
however, they are not examined purposefully to-
wards 19G4-RRPF [31, 58, 59] and only recently in
the study interested in IgG4 [73]. GCs are the first-
line therapy — as a monotherapy (in the rare cases
without involvement of ureters) or in combination
with surgical methods (in the majority of the cases).
The initial dose of 0.75-1.0 mg/kg/day over several
weeks leads to remission in 75-95% [59] or 58% [73]
of patients: normalization of the symptoms, labora-
tory markers for inflammation and renal function, re-
duction of the retroperitoneal mass thickness and by
simultaneously ureters stenting to removing hydro-
nephrosis. GC dosage gradually, over 6-9 months,
is tapered to 5.0-7.0 mg/day. In several cases,
ISs (MTX, MFM, CPM, AZA) are included as ste-
roid-sparing agents. The therapeutic effect in both
the inductive and maintenance phases and also the
problem with relapses are controlled by means of
US, CT and MRT [7, 31, 38, 59, 73], rarely by PET
[21]. The patients not achieving remission remain
with permanent renal injury (often end- stage renal
disease) (37).

IGG4-RELATED PULMONARY DISEASE

Joining two anatomically linked nomenclature
forms of 1I9G4-RD (lgG4-related lung disease and
IgG4-related pleuritis), three names with one and
same meaning [IlgG4-lung disease [39, 69], IgG4-re-
lated respiratory disease [9, 34, 35] and IgG4-re-
lated pulmonary disease [28, 56] are competitively
used in the literature. In the present exposition, the
third name is preferred.

The hitherto existing data concerning the position
of the lungs within the frequency of the organ lesions
in IgG4-RD — 14.2% [60], 23.0% [63], 23.4% [66],
corresponding to position 8 in the diagram of Miyake
et al. [36] — arrange the lungs a little backwards than
the majority of the presented IgG4-RD organ forms.
According to the most authors the isolated 1IgG4-RD
involvement of the lungs is very rare (< 10%); typi-
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cal is the engagement together with others internal
organs and lymph nodes. In all investigations males
are damaged more often than females, with average
ratio of 3:1 [9, 18, 51, 53, 69].

Pathologoanatomically IlgG4-RPD emerges with
a most large diversity of tissue lesions. In the already
classical study of Inoue et al. [18] the lung lesions
are generalized into four major subtypes: solitary
nodular, round-shaped ground-glass opacities, alve-
olar interstitial and bronchovascular. Later 1gG4(+)
inflammatory pseudotumor [68], pleural lesions [42,
61] and hilar lymphadenopathy [34] were added.

On that abundant background the clinical course
is paradoxically asymptomatic in 29%, 40%, and
even 71% of the patients. In the symptomatic cases,
the most frequent is dry cough (53-67%), followed by
a low-grade fever (30-40%), exertional dyspnea (15-
30%), and chest pain (up to 20%) [3, 5, 18, 35, 42,
62, 69]. Also, in up to 20% were reported symptoms
of the upper respiratory tract allergy and asthma and
in 5% — an autoimmune condition [18, 53, 62, 69].

Based on laboratory tests inflammatory markers
(ESR > CRP), IgG (70%) and IgG4 (88%), RF and
ANA (40-60%), IgE (60%) are elevated in a large
proportion of patients, but serum complement is low-
ered (1) in 50% [9, 34, 53, 69].

From all the imaging modalities, CT gives the
most valuable information. Very indicative is the de-
scending arrangement of the particular CT-findings
according their frequency in 1gG4-RPD: ground-
glass opacities (92%) > thickening of bronchovas-
cular bundle (69%) > thickening of interlobar septa
(54%) > enlarged lymph node (46%) > large (= > 1.0
cm) nodule (23%) > small (= < 1.0 cm) nodule (18%)
> honeycombing (15%) > mass (8%) [18].

The pulmonary function tests detect in 1gG4-
RPD restrictive and obstructive ventilatory dysfunc-
tion in 33.3% and 22.2%, respectively, estimated as
light degree, as well as a negative correlation be-
tween the pulmonary function capacity and the se-
rum concentrations of IgG and IgG4 (r = -0.661 and
r =-0.761, respectively) [9].

In 2009 Tsushima et al. [54] investigated the
IgG4 level in a bronchoalveolar lavage fluid and
found an oversize difference between the concen-
trations in 1gG4-RPD and pulmonary sarcoidosis.
This promising differential diagnostic approach,
however, until now is neither validated nor yet tested
in other diseases mimicking 1IgG4-RPD.

On the histological level behind the aforemen-
tioned pathological forms of IgG4-RPD an infiltration
of lymphocytes and plasma cells, frequently also eo-
sinophils, is seen in various combinations with fibro-

sis, obliterative phlebitis and obliterative arteritis (!)
[18, 35, 53, 62, 69]. Concerning fibrosis it is highlight-
ed that it is not of a storiform type but of the active
one — with a superiority of the fibroblastic prolifera-
tion over the collagen fibres [69]. An important con-
tribution to the diagnosis of IgG4-RPD could be the
exceeding of the cut-off for a tissue concentration of
IgG4(+) plasma cells: > 50/HPF for a pleura speci-
men or > 50/HPF for a lung surgical specimen or > 20/
HPF for punction lung biopsy (51,68) as well as the
ratio IgG4(+) plasma cells/IgG(+)plasma cells > 40%
[15]. It is relevant to remark that these cut-offs are not
reached in a part of patients with IgG4-RLD, but they
are exceeded in 16-24% of the cases with other con-
ditions mimicking the disease [34, 48, 51, 58].

In support of the identifying IgG4-RPD Matsui et
al. [34] propose diagnostic criteria including 5 factors,
from which two are extrathoracic — hypocomplemen-
temia and established 1I9G4-RD involvement of others
organs. Based on combinations of confirmed factors
one could determine a definite, probable or possible
diagnosis of IgG4-RPD. For the present time these
criteria are not validated. It is emphasized the neces-
sity of discriminating sarcoidosis, Castleman’ disease,
ANCA-vasculitides (GPA, MPA, EGPA), SS, carcino-
ma, unspecific interstitial pneumonia, Rosai-Dorfman
disease, etc. [35, 39, 47, 51, 70].

In the treatment of IgG4-RPD several approach-
es were used. About 1/3 of the patients did not re-
ceive therapy and the follow-up did not establish any
change in the findings. Nine patients with a nodular
or pleural form were treated surgically (partial resec-
tion or lobectomy) without a following use of GC and
the monitoring did not find out relapses. In the pa-
tients with a manifested symptomatics and paraclin-
ical data for an active disease an induction therapy
mainly with GC 30-50 mg/day was used and a favor-
able effect on the symptoms and the imaging findings
was reported in 90-100% of the cases. In the course
of the tapering GC doses or during maintaining dose
(about 5.0 mg/day) relapses emerged with a differ-
ent frequency, which were overcome by raising GC
dose in combination with different DMARDs or RTM.
As residual findings after therapy reticular shadows
or shrunken pulmonary abnormalities could be seen
[35, 39, 47, 53, 68].

|IGG4-RELATED VASCULAR DISEASE

IgG4-related vascular disease (IgG4-RVD) also
unites two anatomically kindred nomenclature forms
of 1gG4-RD: IgG4-related aortitis/periaortitis and
IgG4-related arteritis/periarteritis [52]. The data con-
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cerning its frequency amidst the patients with IgG4-
RD are inconsistent: 10-20% [51], 10-30% [37],
22% [45], while in the diagram of Myiabe [36] the
aorta takes position 12, whereas the arteries — 25.
The males are markedly more often involved than
females — 72: 28% [45], 83: 17% [43].

Pathologoanatomically in 1gG4-aortitis an in-
flammation involves predominantly the adventi-
tia and to a lesser extent — the media, whereas in
IgG4-periaortitis and periarteritis a perivascular fi-
broinflammatory tissue with minimal changes of the
vessel wall is found. In about 80% of the patients
with aortitis, a lesion of large-sized (pulmonary ar-
tery, iliac artery) and/or of medium-sized (coronary
and carotid arteries) vessels is present, too. In a part
of them inflammatory aneurysms develop. Behind all
these forms a lymphoplasmacytic infiltration of the
vessel wall with predominantly IgG4(+) plasma cells,
storiform fibrosis and eventually obliterative phlebitis
is present [20, 43, 44, 45].

The local symptomatics of 1gG4-RVD is very
scant — single cases of a vague pain in the chest,
back or abdomen. The contribution of IgG4-RVD to
the general IgG4-D symptomatics (fever, weakness,
malaise) is inseparable from that of the other con-
comitant forms of IgG4-RD. On a laboratory level it
is worth noting the higher values and higher rate of
abnormal results of IgG, 1IgG4, ESR and CRP in aor-
titis compared to periaortitis; however, the difference
is significant (p = 0,02) only in the total IgG [45].

The data from the imaging modalities (CT-an-
giography, MRT-angiography, FDG-PET/CT) de-
termine as follows: in aortitis or arteritis — a diffuse
homogenous vessel wall thickening (> 2.0 mm) and
exaggerated 18-FDG-uptake of the same wall in
comparison to typical atherosclerosis; in periaortitis
and periarteritis — a perivascular soft-tissue mass
with a minimal vessel wall involvement. A more rare
finding in the aorta/artery is the local lumen dilatation
in aneurysms, whereas in periaortitis/periarteritis —
the lumen narrowing (stenosis) due to pressure from
outside [43, 45].

A histological contribution to diagnosis could be
expected in the repair surgeries on the occasion of
aneurysm dissection/perforation or carotid endarter-
ectomy, if a lymphoplasmacytic infiltration, damag-
ing more severely adventitia than the media, is found
out, and the number of IgG4(+) plasma cells is > 50/
HPF and IgG4(+) plasma cells/IgG(+) plasma cells is
> 50% [15, 43, 45, 52].

IgG4-RVD should be discriminated from gi-
ant-cell arteritis, Takayasu arteritis, Behcet disease,
Cogan syndrome, relapsing polychondritis, aortic le-

sions in HLA-B27-spondyloarthritides, infectious and
non-infectious aortitis, atherosclerosis, sarcoidosis,
etc. [43, 61].

Concerning the IgG4-RVD treatment Oya-
ma-Manabe et al. [43], generalizing their own ex-
perience and that of other authors, report that GCs
in a dose of 0.5-0.6 mg/kg/day are effective within
2-4 weeks, which permits tapering within 2 months.
In more extending damage the addition of RTM is
admissible [11]. For an evaluation of the effect and
also for detecting eventual relapse a multidetector
CT and FDG-PET are recommended; the last one
in a quantitative variant — for the assessment of the
vessel inflammation [43, 71].

More data can be found in the study of Peru-
gino [45]. In the patients with primary IgG4-vascu-
litides, receiving GC therapy, the addition of RTM
yields a CT- and MRT-improvement and a tapering
GC within 6 months in all cases. The patients who
underwent surgical interventions (successful in
all) pre- and postoperatively received RTM. In the
secondary vasculitis/periaortitis the patients re-
ceiving GC-monotherapy (n = 7) achieved favour-
able clinical and imaging results. In additional 13
patients with refractoriness to or contraindications
for GC, the inclusion of RTM caused clinical im-
provement and tapering of GC within 6 months in
all cases and improvement of the imaging findings
in 89% of the cases.

CONCLUSION

An old maxim says: “One sees what one knows”.
An actual confirmation of this maxim’s rightness is
IgG4-RD. After creating the concept of IgG4-RD this
disorder, imperceptible until recently, incited the cre-
ation of more than thousand publications reviewing
just single patients to.... hundreds of patients and
lead to thorough scientific knowledge about the dis-
ease and more favourable therapeutic perspectives
for the very patients.

Until now, there are no reports of Bulgarian pa-
tients with 1gG4-RD. Indirect data about the pres-
ence of similar patients are found in the publication
of N. Stoilov et al. [7]. The real discerning of this
multiform disease requires an awareness of it of
both the clinical specialists and the specialists in
pathology, imaging modalities and clinical laborato-
ry. If it is distinguished before an advanced tissue
fibrosis, IgG4-RD responds well to treatment with
glucocorticoids and eventually DMARD, although
the maintenance of the therapeutic effect remains
a problem.
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KIMAHAYHU CNYYHAU

CASE REPORTS

BOJIHA CbC CUCTEMEH J1YNYC EPUTEMATOAEC, BUCOKU pANCA AHTUTEJNA
N TEPMUHAJNTHA BbBPEYHA HEOQOCTATBbYHOCT

P. MNaHueBa', L. NMeTpaHoBa’, M. UBaHoBa', U. LLlenTaHoB', AT. KyHaypaxues?, M. HukonoBa?,
H. Konesa', P. Ctounos’, P. Pawkos'’

'KnuHuka no pesmaronorusi, YMBAJT "Cs. VB. Puncku®, MY — Codums
2KnuHuka no Hedpponorus, YMBAJI "Cs. UB. Puncku®, MY — Cocousi

Pe3tome. [pedcmassi ce 6orHa Ha 47-200uwHa eb3pacm C akmueeH cucmeMeH fynyc epumemamoodec —
KOXHa, cmaeHa, XxeMamorsoauy4Ha, 6bbpeyHa ¢popma. lMayueHmkama e ¢ 6bp3ornpozspecupawy, 8eposIMHO
Hekpomu3aupaw, 2sioMmepyrioHechpum rnpu KombuHayusi om MHO20KpamHo 3asuweHu anti-dsDNA u pANCA
aHmumena. lNocmwbnu e KnuHukama ¢ mepmuHanHa 6bbpeyHa HedocmambyHocm. [Ipoeede ce akmueHO
rnamozeHemu4Ho fieyeHue — nyncose ¢ MemursnnpedHu30510H, iMyHoseHUH u nysnc ¢ EHOokcaH. [Mposedoxa
ce owe KpwbeorpernusaHusi U ornumu 3a cmumynupare Ha duypezama ¢ ®ypaHmpun. 3anoyHa ce xemodua-
nu3a nopadu HerlocmuaaHemo Ha adekeameH OuypemuyeH omeaoeop U nosuliasaHe Ha a3omHume merna.
Ha 6azama Ha HacnoxeHa uHgekyus ¢ E. fecalis u E. durans 6ornHama pa3eu ducemMuHupaHa uHmpasasarnHa
Koaaynonamusi, KOsimo npomeYe ¢ KapmuHama Ha nonuopaaHHa HedocmambyHOCM U 3a8bPUU 1eMariHo.

Knrowoeu dymu: cucmemeH nyriyc epumemamodec, 3acsizaHe Ha 6enu dpobose u 6b6peyu, pANCA, cencuc

BbBEOEHUE

CuCTEMHUAT Nynyc eputeMaTogec € CUCTEMHO
3abonsBaHe Ha CbefuHUTENHAaTa ThKaH, NPU KOETO
NpeauMHO aHTUHYKNeapHn 1 hochonMnuaHn aHTu-
Tena pearvpaTt KpbCTOCaHO C KoXaTta U BbTPEeLUHM-
Te opraHu, obycnaesiiku pasHoobpasHa KIMHUYHA
kapTuHa. 3abonsasaHeTo 3acsara ot 15 go 48 gywm
Ha 100 000 xunagn HaceneHue. NMo-4eCcTo U TEXKO
bonenyeat adpoamepukaHuuTe. bonectta psagko
3anoyBa npeau nybeprtera un cnieg 60 roguHn. XKe-
HuTe 6onegysat 7-10 NbTK NO-4ecTo OT MbXeTe [1].
BbOpeyHoTO, OenogpobHOTO 3acsaraHe, BaCKynUTbLT
N CENTUYHUTE YCINOXHEHUST U BTOPUYHUAT aHTu-
dochonunnageH cMHaAPOM YecTo ca cped dakTopu-
Te, onpeaenswm NnporHo3arta Ha naumeHTa.

KNnUHUYEH cnyyaAn

MpencTtaBsme GornHa Ha 47-rogulHa Bb3pactT,
KosATO nocTbnu B KnuHukata ¢ gudysHa OTOYHOCT
Ha [OMHUTE KpavHMUM C AAaBHOCT OT 2 Meceua,
HamaneH obem Ha otgeneHarta ypuHa go 100-200
ml/24 h, 6onka B MankiTe cTaBu Ha pbueTe, adTh
B ycTata M mM3paseHa OTnagHanocT C JlecHa yMo-

psemoct. OT npoBegeHn B ambynaTopHU YCrioBus
nacregBaHus 2 meceua npegu xocnurtanusauuara
CTOMHOCTTa Ha kpeaTuHuHa e 180 pmol/l, nma no-
noxuTeneH 6enTbK B ypuHaTa U oTpulaTtenHu aHTu-
dochonunngHn aHTuTEnNa.

BonHaTa o1 18 rognHu e ¢ nocTtaBeHa AnarHosa
CUCTEMEH NyMNyC epuTemMaTofec — KOXHa, CTaBHa,
xemarornornyHa gopma. Jlekysa ce ¢ Megpon 8 mg/
OeH n PesoxuH 250 mg/geH. lNpes roguHuTe ca npu-
naraHu nyncose ¢ no 500 mg MeTunnpeaHU3onoH u
MmyHoBeHuH. MNpe3 2015 . e AnarHocTuumpaH cen-
TUYEH apTpuT, aHraxupal, gdcHaTa paguokapnarn-
Ha cTtaBa. [pe3 2014 r. e npoBegeHa GanoHHa aH-
rmonracTuka Ha a. nonnutea AekcTpa 1 amnyTauus
Ha 5-n NpbCT Ha AsicHOTO cTbnano. lNMoctaBeHa e
anarHosa 6onect Ha Broprep u ca BknoveHn Ara-
nypvH n Enukeuc. Mpes 2007 r. e 6buna npoBegeHa
pagvkanHa XMcTepPeKTOMUS MO NOBOA KapLUMHOM Ha
LWmMnKaTa Ha MaTkaTa. [NaumeHTkaTa e GuBL nMyLiay.

BornHata nocTbnu B yBpeaeHo 0010 CbCTOSIHME.
AdbebpunHa, ¢ gpebHun BnaxHu xpunose B AscHaTa
fbenogpobHa ocHoBa. CbpaeyHaTta genHocT Gelle
PUTMUYHA, C HanM4yeH CUCTONEH wWym 2/6 cTeneH
no uenus npexkopguym. YepHuat gpob belue Ha pe-
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OpeHaTa gbra. bsxa HanMyHM TecToBaTK OTOLM MO
OONHUTE KpanHUumM n gedopmMaLmsa Ha NpbCTUTE Ha
pbueTe TN Jaccoud.

OT wm3xogHuTe un3CneaBaHUsA Cce YCTaHOBMXa:
aHEeMWYEeH CMHOPOM, JAaHHW 33 HEXEMONUTUYHA HOp-
MOLMTHa HOPMOXPOMHa aHemusd, Hb — 67 g/l, WBC —
7,36x10%1; Ly —9,8%; NEUT — 87%; PLT — 358x109%,
noBuLIEHN Bb3nanutenHm mapkepn CYE — 75 mm/h;
CRP - 17,60 mg/l; xunonpotenHemus ¢ xunoanoy-
mMuHemnss TP — 60,90 g/l; Alb — 22,4 g/I; kpeaTUHWH
— 453 pymol/l; K — 6,10 mmol/l. YepHoapoOHUTE eH-
3uMK Bsixa B HOpMa, KOHLIEHTpaumsaTa Ha 6enTbk B
ypuHaTta 6ewe 2,76 g/l; eGFR, nsumucneH no MDRD
— 9,7 ml/min. OT MMmyHONOrM4YHUTE U3CneaBaHus:
anti-dsDNA screen > 200, Hucku HuBa Ha C3 n C4,
pANCA > 1:1280, otpuuarentu anti-PR3, anti-MPO
M oTpuuaTeneH kBaHTugepoHoB TecT. OT peHTreHa
Ha 6enu gpoboBe n cbpLe ce YyCTaHOBW BoanupaHa
asicHa 6enogpobHa ocHoBa C nneBpoanadparman-
HK1 aaxes3um (cur. 1). OT peHTreHorpacduaTa Ha ana-
HW 1 MPBCTU € HanMyHa aHKuNo3a Ha paguokapnarn-

N

Que. 1. U3xo0Ha peHmaeHozpaghusi Ha 6esiu Apoboee
u cbpye

HWUTe, KapnanHuTe 1 KaprnomeTakapnanHuTe cTasu
BOACHO. Jlykcauumsi Ha HAKOW OT MeTakaprnodanaHre-
anHuTe n uHtepdanaHreanHute ctasu (cur. 2). OT
npoeefeH HatveeH KT Ha rpbAeH Kow ce oTkpuxa
ONY3HN efeMHM NMPOMEHN B NoAKOXHAaTa MacTHa
TbKaH, ABYCTPaHHW NriesparnHun n3nuneu, BnsBo, cra-
60 nspaseHun, AngysHo NPbLCHATU 30HN TUMN ,MaTOBO
CTBKIO* M aAxe3noHHN NpoMeHn B gscHata beno-
ApobHa ocHosa (dwur. 3).

3anoyHa ce rneyeHne C KpbBOMpPENuBaHe Ha
epuTpoLnTEH KOHUeHTpaT; 3 nynca ¢ MI1 ot 1 g;
nync ¢ EHgokcad 500 mg; nyncose ¢ VIMyHOBEHUH
(90 amn.); xymaHanbymuH; onuTM 3a CTUMynupa-
He Ha guypesata ¢ ®ypaHTpun (5-10 amn./aeH) u
®pakcunapuH 0,4 ml/geH. B xopa Ha Taka npoBex-
[JaHOTO Nne4yeHne ctomHocTute Ha Hb cturat go 91
g/l, octpodhasoBuTe NoKasaTenu ce HopManusmpar.
Mopaan 3agbpxalmTe ce CTOMHOCTM Ha KpeaTu-
HUHa, nspaseHarta asotemus (ypes 0o 49 mmol/l)
M nepcucTupallata xmnoandbymmHemMums ce 3anodHa
xemogmanusa.

due. 2. U3xo0dHa peHmMzeHozpaghusi Ha dnaHu
u npncmu

due. 3. U3xodeH HamueeH KT Ha 2pbOeH kow
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EQHOKpaTHUSAT BOMUTYC Ha XEMaTUHHU MaTepumn
HanoXwu Aa ce NpoBefe racTpocKonusi, C KOATO ce
yCTaHOBMXa KaHAMAO3€eH e30charnT, XxmartanHa xep-
HUS N XPOHWUYEH racTpuT. Exorpadusa Ha KopeMHUTe
opraHu nokasea 6bLOpeLM CbC CbXpaHeHU pa3mepu
N OMdY3HO NOBULLEHA EXOreHHOCT Ha MapeHxuMma.
Vima gaHHu 3a yepHogpobeH 3acTow, acuuT, YepHO-
aopobeH xemaHrnom. OT TpaHCTOpakarHa exokap-
aunorpacdus He ce BM3yanuaupar Beretaumm, Ho uma
MW Il cT, Ao 1l cT, TU 1ll cT, dU — 30%, neprkapaeH
nanue okorio 70 ml. Nocnegsar oLLe HSKOSKO KPb-
BOMPENMBaHUSA Ha EPUTPOLIMTEH KOHLEHTPAT 1 Nync
¢ MIT 1,0 g. Bknounxa ce Ceftriaxone 1,0 g/gH. n
Kandizol (300 mg).

Cnep TOBa ce nosiBuxa nepudepHa umaHosa
M HapacTBal Mo ronemMvHa xemaToMm Mo Meguarn-
HaTa MOBLPXHOCT Ha NsiBOTO 6e4po, B MACTOTO Ha
LeHTpanHus BEHO3eH MbT, U B nybucHata obnacr.
OT npoBedeHVNTE KOHTPOMHW U3crenBaHust ce pe-
rmctpupaxa: WBC — 18x10%1; LYM — 2,4%; NEUT
— 95,6%, Hb — 102 g/I; otyete ce cnag Ha PLT —
75 x10%I; xnnoanbymMmMHeEMUs1 ¢ XMMOMPOTENHEMUS;
noBuaBaHe Ha 4epHoapobHUTE eH3nummn ASAT —
193,10 U/I; ALAT - 411,50 U/l; GGT — 335 U/I; oTpm-
uartenHu ceporormyHm npobu 3a xenatut A, Bu C u
NPOMEHU B KOArynaLMoHHUA cTaTyc — NoBuMLLaBaHe
Ha D-dimer, nbpBoHayanHo go 625 ng/ml (< 255);
crnag Ha ¢mbpuHoreHa nbpBoHayanHo go 1,93 g/l
(2-4); aPTT, koeTto He koarynupa n PT — 23,4 sec.

Mpe3 cnepgBawmTe 2 OHM Ce crnpsixa aHTMbuo-
TUKBT U NPUEMBT Ha aHTUMWUKOTUK; CMps ce npu-
noxeHueto Ha ®PpakcunapuH; nposene ce Geaxe-
napuHoBa Auanuaa; 3anoyHa ce C NperMBaHeTo Ha
MPsICHO 3amMpaseHa nnasma 1M TPOMOOUMTEH KOH-
ueHTpaT. Bbnpekn TOBa CcTOMHOCTMTE Ha Tpombo-
untnTe cturHaxa go 8x10%1; D-dimer — 5535; Fbg —
0,85; PT — 32,8 sec; aPTT — 37 sec; ASAT — 2008;
ALAT - 1850; LDH — 12297; GGT — 440. OT1 ankan-
HO-KMcenuHHoTo pasHosecwe: pH-7,35; pCO,-3,54
kPa; pO,-6,7 kPa; BEecf — 11,2 mmol/l; SBC-16,9
mmol/l; sat0,-84%.

BonHata GOelle npeBegeHa B peaHMMauusi C
Te3n rnokasaTenu, KbeTo NevYeHUETo NPOabIKM C
M1 80 mg/gH., Ceftriaxone 1,0 g/aeH n Fraxiparine
0,4 ml. Ot xemokynTypa ce nsonupa Enteroccocus
fecalis, a oT ypokynTypa ce usonupa Enterococcus
durans, koeTo Hanoxu cmsiHata Ha Ceftriaxone ¢
Unasyn 1,5 g/gH. OT npoBefeHa KOHTPOSHa PeHT-
reHorpadusi Ha 6enu gpoboBe 1 CbpLE € CHKEHA
NPOCBETNAEMOCTTa Ha AONHUS AeceH GenogpobeH
OS5, HepaBHO M HESACHO oYepTaH € OecHUAT Geno-
ApobeH Kynon n nma XnMnoBeHTUNAUNOHHN NMpoMe-
Hu (chur. 4).

Que. 4. KoHmposnHa peHmaeHozpagusi
Ha 6esiu dpoboee u cbpuye

JleyeHueTo npoabmkm ¢ kncnopog 4-10 I/h; MI1
100 mg/gH.; Unasyn — 1,5 g/gH.; adepesHn Tpom-
oouunTK; NpsicHo 3ampaseHa nnasma; EputponoetnH
2000 E sc; Fraxiparine 0,2 — 0,4 ml/gH. 1 BCceku-
OHEBHM uUnu npes geH xemoguanusu. bonHata pas-
BW FaHrpeHa Ha NpbCTUTE Ha pbLETe M cTbnanara,
€0HOBPEMEHHO TMHITMBOpArus M TpoMmbo3mpaHe Ha
KpbBTa B LEeHTpanHus BeHo3eH nNbT. OT nocnegHute
nabopaTtopHu n3cneasaHus ce permctpupaxa: WBC
—1,37x10%1; NEUT - 65,7%; LYM — 11,7%; Hb - 77
g/l; PLT — 24x109%/1; kpeatuHuH — 283 umol/l; Ypes
— 35,09 mmol/l; K — 4,32 mmol/l; ASAT — 46,59 Ul/;
ALAT - 65,83 U/l; CRP - 63,07 mgl/l.

Bbnpekn npoBegeHoTo B MbiieH obem nartore-
HETMYHO NeYeHune, NonmopraHHaTa HeaoCTaTbYyHOCT
nporpecupa v 3aBbpLUM feTanHo.

AUDEPEHLMANHA OUATHO3A U 3HAYEHUE
HA PANCA npru CJE

OudepeHumanHaTta guarHosa, Ha MbpBO MSCTO
BKIMOYBa AMCEMMHUPpaHa WHTpaBasarnHa Koaryro-
naTtus, nNpu KOATO Ce yCTaHOBSABAT CregHUTE Mpo-
MEHU — HUCKM TPOMOOLMTU; KbpBEHE N TPOoMbO33a;
yabrkeHn PT n aPTT; Bucok D-dimer u nognexa-
Wwa npuymHa. Ha BTopo mMsAcTo, TpOMBOTUYHA TPOM-
boumMTOoNeHMYHa Nypnypa, KOATO Ce XapakTepuaupa
C HUCKM TPOMOOUWTU; HAMA KbpBEHE; Hanu4yHa e
CUCTEMHa MUKpOCbAOBa TpoMbo3a; HopmarnHu PT/
aPTT; neko noBuweH D-dimer un 5-10% wwnctoum-
TV OT KpbBHa HaTpuBka. Ha TpeTo maAcTo, B Ande-
peHuManHOANarHOCTUYHNA MnaH Bnu3a WHOyUu-
paHaTta OT xenapwH TPoMOOLMTONEHWS, NPU KOATO
HAMa KbpBEHE; HanM4Ha e CUCTEMHa MMKPOCHA0Ba
Tpombo3a; HopmanHuu PT n aPTT n neko nosuweH
D-dimer. Ha 4eTBbpTO MSACTO € KaTtacTpodanHuaT
aHTMdochonnuaeH CMHAPOM CbC CriefHaTa KOH-



60 P. FaHueBa, L. MeTpaHoBa, M. ViBaHoBa 1 ap.

cTenaumsa: neko NOHWXEHN UM HopMariHu CTONHO-
CTU Ha TpombouuTuTe; OCTpa CbCUPBAEMOCT ef-
HOBPEMEHHO Ha MHOXecTBo mecTta; PT n aPTT B
HopMa 1 neko 3asuweH D-dimer.

Mpuexme, ye Ha Gas3ata Ha HacnoxeHa MHQEK-
uma c Enteroccocus fecalis n Enteroccocus durans
[2] ©onHata pasBu OWceMUHMpaHa WHTpaBasar-
Ha Koarynonartusi, cBbp3aHa ¢ uHdekuunara [2] n ¢
ANCA aHTuTena [3], KosiTo NpoTeye ¢ kapTMHaTta Ha
nonmMopraHHa HegocTaTbyHOCT (guxaTtenHa M Ob-
OpeyHa HeJoCTaTbYHOCT M NepudpepHa raHrpeHa) u
ronsim xemaTtoMm, JOBEN 4O Pa3BUTMETO Ha haTanHm
KoarynaumoHHU HepyLUEHNUsT 1 3aBbPLUM NeTarnHo.

3HAYEHUE HA BUCOKUA TUTBLP HA PANCA
MPU NYNYCEH HE®PUT

pANCA ce oTkpuBaT 4pe3 MHANPEKTHA UMYHO-
dnyopecueHunsa npn 20% oT 6onHMTE CbC cUc-
TeMeH nynyc eputemarogec. Cpewat ce npu 60-
NHKU C nynyceH HedpwuT, NpU KOUTO CTOMHOCTTa
Ha anti-dsDNA cbuwo e Bucoka. Acouumpart ce C
HanUuMeTo Ha gudyseH nponudepaTtUBeH rmome-
pynoHecdput (knac 1V). MNpn naumeHTnTE C BUCOKM
pANCA HacTbnBaTt 6bp3a nporpecus kbM 6b6pey-

Ha HepocTaTbyHOCT [5, 6]. OcBeH ToBa Bb3MOXHO
€ BbpXy NnynycHusa HedpuT ga ce pasBue CBbp3a-
HuAT ¢ ANCA HekpoTuaupall n 6bp3onporpecupaly
rnomepynoHedput. buoncuute Ha Te3nm 6onHM
pasKkpuBaT HEKPOTM3MpaLl [foMepyrnoHedpuT ¢
punbpuHOMaHa HEKPO3a, PyNTypa Ha rmomMepynHaTa
0asanHa membpaHa, BbTpe- 1 U3BbHKaMUMASpPHO OT-
naraHe Ha ubpuH. CnyvyanTe ce UHTpenpeTupar,
KaTo nokasealun xapaktepuctmkn Ha ANCA-acoum-
npaH HekpoTuanpaly u 6bp3onporpecupalty rmome-
pynoHedpuT 1 nynyceH Hecpput [7]. i3BecTHO e,
ye ANCA wmoraTt ga npuumnHAT eHaoTenHa yBpeda
1 nocnegsawa Tpombo3sa [3]. 3a cwxaneHue, npu
Hawarta nauueHTKa He MOXaxme [a M3BbpLIUM
NyHKUMOHHa 6bOpeyHa broncusa 3a BepuduumpaHe
Ha Tuna rmomMepynHY U CbAO0BU YBpEXAaHUs nopa-
OM TEXKOTO 0010 CbCTOSAHME.

B s3akntoveHuve, npeacrassMe naumMeHTka C BU-
COKa aKTUBHOCT Ha CUCTEMEH Iynyc, MOMOXUTENHN
pANCA 1 gaHHKM 3a guceMmHupaHa MHTpaBasanHa
Koarynaumsa Ha ¢ooHa Ha eHTEPOKOKOB CEMncuc, ro-
nsiM XxemaTtoM W BacKynuT. Bbnpeku agekBaTHOTO
neyeHve Npu naumeHTkaTa ce pa3Bu NonmopraHHa
HeJoCTaTbYHOCT, foBena 4o dhaTtaneH Kpan.
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A PATIENT WITH SYSTEMIC LUPUS ERYTHEMATODES, HIGH pANCA ANTIBODIES
AND END-STAGE RENAL FAILURE
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R. Stoilov', R. Rashkov’
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Abstract. A 47-year-old female patient with active Systemic lupus erythematosus (SLE) — skin, joint,
hematological, and renal involvement, was admitted due to rapidly progressive renal failure at the background
of very high anti-dsDNA and pANCA antibodies. Active pathogenetic treatment was started — pulse therapy
with methylprednisolone, intravenous immunoglobulins (IVIG) and cyclophosphamide, blood transfusions were
performed, symptomatic treatment with infusions ad diuretic was initiated. Due to progression of renal failure
with volume overload and increase in urea and creatinine levels renal-replacement therapy was initiated. The
patient developed E. faecalis and E. durans sepsis with disseminated intravascular coagulation and ground-
glass-type lung changes and the condition further deteriorated to fatal multiorgan failure. The authors discuss
the role of pANCA antibodies in SLE with renal and lung involvement.

Key words: systemic lupus erythematosus, lung and renal involvement, pANCA, sepsis

INTRODUCTION

Systemic lupus erythematosus is a systemic
connective tissue disease in which mainly antinu-
clear (ANA) and antiphospholipid antibodies (APLA)
cross-react with the skin and the internal organs and
cause different clinical symptoms. The incidence of
SLE is 15-48/100,000, affecting more often females
and showing preponderance towards the African
race. The disease rarely starts before puberty or after
the age of 60 years. Women are affected 7-10 times
more frequently than men [1]. The renal and lung
involvement, vasculitis and septic complications,
along with the secondary antiphospholid syndrome,
are among the most severe disease manifestations,
often determining the prognosis of the patient.

CASE PRESENTATION

We present a 47-years-old female patient admit-
ted due to diffuse edema on the legs progressing
over the past two months, decreased urine output
to 100-200 ml/24 h, joint pains in the hands, oral
aphthosis, and fatigue. The clinical-laboratory inves-
tigations two months before the admission revealed
mild renal failure — serum creatinine of 180 mcmol/l,
positive protein on dip-stick urine examination and
negative APLA.

The patient has had 18-year history of SLE —
skin, joint, hematological involvement. At the admis-
sion she was on treatment with methyplprednisolone

8 mg/day and chloroquine 250 mg/day. She had
been treated with mepthylprednisolone and intrave-
nous immunoglobulin (IVIG) pulses. In 2015 she had
septic arthritis of the right radiocarpal joint. In 2014
balloon angioplasty of the right popliteal artery for
stenosis and amputation of the 5-th toe of the right
foot was performed. She was diagnosed with Burg-
er’'s disease and was given pentoxipfylline and oral
anticoagulant (apixaban). In 2007 the patient under-
went laparohysterectomy for carcinoma coli uteri.
The patient was an ex-smoker.

At the admission the patient was in impaired
general condition, with normal body temperature,
rhonchi in the right lung base. Rhythmic heartbeat
and systolic murmur 2/6 on the precordium were
recorded. Liver was palpable at the costal rim.
Marked edema on the lower extremities was pres-
ent. Jaccoud-type deformities on the hands were
found.

The clinical-laboratory investigations at the ad-
mission revealed negative rapid antigenic test for
SARS-CoV-2, severe anemia (hemoglobin 67 g/l),
normal white blood cell (7.36 G/I) and platelet (358
g/l) count, increased inflammatory markers (ESR
75 mm/h, CRP 17.6 mg/l), low total protein (60.9
g/l) and albumin (22.4 g/l), high serum creatinine
(453 mcmol/l) and potassium (6.1 mmol/l), protein-
uria of 2.76 g/l, low estimated GFR of 9.7 ml/min
(MDRD). The immunological investigations revealed
high-positive anti-dsDNA screen > 200, low C3 and
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C4 levels, high pANCA>1:1280, negative anti-PR3
and anti-MPO, negative Quantiferon test.

The chest X-ray investigation showed opaque
right lung base and pleuro-diaphragmatic adhesions
(Figure 1). The X-ray investigation of the hands re-
vealed ankylosis of the radio-carpal, carpal and car-
po-metacarpal joints of the right hand with luxation of
several metacarpophalangeal and interphalangeal
joints (Figure 2).

The chest computed tomography scan (CT) showed
diffuse edema of the subcutaneous fat tissue, bilateral
pleural effusions (more pronounced to the right), diffuse
ground-glass-type parenchymal lung changes and ad-
hesions in the right lung base (Figure 3).

Abdominal ultrasound investigation presented
both kidneys normal in size with increased paren-
chymal echogenicity, marked liver congestion, asci-
tes, liver hemangioma. The transthoracic echocardi-

Y

Fig. 1. Baseline chest X-ray investigation — opaque right

lung base and pleuro-diaphragmatic adhesions

ography showed no vegetations and revealed mitral
valve regurgitation Ill grade, aortic valve regurgita-
tion Il grade, tricuspid valve regurgitation Il grade,
EF 30%, small pericardial effusion of 70 ml.

The patient received hemotransfusions of red-
blood-cell concentrates, 3 intravenous infusions of
methylprednisolone 1000 mg in three consecutive
days, intravenous pulse with cyclophosphamide 500
mg, IVIG (overall 90 ampoules), Human albumin,
infusions, diuretics, low-molecular weight heparin
(Fraxiparine 0.4 ml/day). Hemoglobin levels reached
91 g/l, ESR and CRP levels decreased to normal
levels but due to progression of renal failure with se-
rum urea levels reaching extremely high levels (49
mmol/l) with persisting volume overload the patient
was started on hemodialysis.

The patient developed one episode of hemate-
mesis and underwent fibrogastroscopy reveal-

Fig. 2. Baseline X-ray investigation of both hands
— ankylosis of the radio-carpal, carpal and carpo-
metacarpal joints of the right hand with luxation of
metacarpophalangeal and interphalangeal joints

Fig. 3. Baseline chest CT — diffuse edema of the subcutaneous fat tissue, bilateral pleural effusions (more pronounced
to the right), diffuse ground-glass-type parenchymal lung changes and adhesions in the right lung base
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ing candida-associated esophagitis, hiatus hernia
and chronic gastritis. The patient received another
hemotransfusion with methylprednisolone pulse (1
g), antibiotic (ceftriaxone 1 g/day) and antimycotic.

The patient gradually developed progressive pe-
ripheral cyanosis and an enlarging hematoma on the
median surface of the left thigh at the punction site
of the central venous access for dialysis and on the
pubic area. The control investigations registered leu-
kocytosis (18 G/l) with low lymphocytes (2.4%) and
neutrophilia (95.6%), mild anemia (hemoglobin 102
g/l), low platelet count (75 G/l), hypoalbuminemia and
hypoproteinemia, increased liver enzymes (ASAT
193.1 U/l, ALAT 411.5 U/l, GGT 335 U/l) with negative
HBs antigen and anti-HCV and anti-HAV antibodies,
increased d-dimer (625 ng/ml, normal levels < 255),
decrease in fibrinogen (1.93 g/l), prolongation of aPTT
(the blood not coagulating), PT 23.4”.

During the next two days the administration of
antibiotic, antimycotic, low-molecular weight hepa-
rin was stopped and heparin-free dialysis was per-
formed, fresh-frozen plasma and platelet concen-
trate were transfused. Despite the therapeutic efforts
platelets fell to 8 G/I, d-dimer increased to 5535, fi-
brinogen fell to 0.85, PT elongated to 32.8”, aPTT
remained prolonged (37”), liver enzymes increased
further (ASAT — 2008; ALAT — 1850; LDH — 12297;
GGT — 440 U/). Alkaline base balance showed
marked disturbances: pH — 7.35; pCO, — 3.54 kPa;
pO, — 6.7 kPa; BEecf — 11.2 mmol/l; SBC - 16.9
mmol/l; satO, — 84%.

The patient was transferred to Intensive care unit
and remained on intravenous methylprednisolone 80
mg/day, ceftriaxone and low-molecular weight hep-
arin (Fraxiparine 0.4 ml/day). Enterococcus durans
was isolated from the urine and E. faecalis — from
hemoculture, and ceftriaxone was replaced with am-
picillin/sulbactam 1.5 g/day. The control chest X-ray
revealed decreased translucency of the right low-
er lobe, uneven right diaphragmatic dome and hy-
poventilation changes (Figure 4).

The patient was put on oxygen (4-10 I/min), meth-
ylprednisolone 100 mg/day, ampicillin/sulbactam
1.5 g/day), apheretic platelets, fresh-frozen plasma,
erythropoietin-alpha 2000 1U/48 h, Fraxiparine 0.4 ml
b.i.d., daily hemodialysis sessions. The patient de-
veloped gangrenes of the fingers and toes, gingivor-
rhagia and thrombosis of the central venous access.
Marked deterioration of the hematology parameters
was noted: leucocytes 1.37 G/I, hemoglobin 77 g/l
platelet count 24 G/I, creatinine 283 mcmol/l with urea
35.09 mmol/l, potassium 4.32 mmol/l, ASAT — 46.59
U/l; ALAT - 65.83 U/l; CRP — 63.07 mgl/l.

Fig. 4. Control chest X-ray — decreased translucency
of the right lower lobe, uneven right diaphragmatic
dome and hypoventilation changes

Despite the pathogenic and symptomatic treat-
ment the patient developed polyorgan failure and
deceased.

DIFFERENTIAL DIAGNOSIS AND THE ROLE
oF PANCA IN SLE

The differential diagnosis of SLE with ANCA-as-
sociated lung and kidney vasculitis and secondary
coagulation abnormalities (in relation to vasculitis,
hematoma and infection) in this patient includes
disseminated intravascular coagulation of other ori-
gin with low platelet count, prolonged PT and aPTT,
high d-dimer and both bleeding and thrombosis;
the high LDH could be associated with the hema-
toma and/or with ANCA-associated small-vessel
vasculitis with microhemolysis. Another possible
differential diagnosis is the thrombotic microangi-
opathy, characterized with low platelet count, sys-
temic microvascular thrombosis without bleeding,
normal PT and aPTT, mild increase in d-dimer and
increased schizocyte number in peripheral blood
(5-10%). Another differential diagnosis is the type
1 and type 2 heparin-induced thrombocytopenia. In
type 1 there is low platelet count due to anti-platelet
antibodies and bleeding, and in type 2 — activat-
ing anti-platelet antibodies with microthrombosis
and/or increase of the primary thrombus and low
platelet count without bleeding tendency. PT and
aPTT are normal in both types and d-dimer could
be slightly increased. Last but not least is the cata-
strophic antiphospholipid syndrome that manifests
with the development of multiple organ thromboses
and dysfunction with low or normal platelet count,
normal PT, normal or prolonged aPTT (lupus anti-
coagulant) and mild increase in D-dimer.
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In our patient the most probable mechanisms in
the development of disseminated intravascular co-
agulation that lead to multiorgan failure and death
are a combination of active severe systemic (sepsis)
enterococcal infection (with two types of enterococci
— E. faecalis and E. durans) [2], vascular damage
due to pANCA [3] (including lung and renal involve-
ment and peripheral gangrenes) and large hemato-
ma inducing coagulation disturbances [4].

THE ROLE OF HIGH PANCA IN LUPUS
NEPHRITIS

Perinuclear ANCA are detected with indirect im-
munofluorescence technique in up to 20% of SLE
patients. They are found more frequently in lupus
nephritis (LN) patients with high dsDNA antibodies
and are associated with the presence of class IV
(diffuse proliferative) LN. LN patients with positive
pANCA show faster progression to renal failure [5,
6]. Moreover, pANCA-associated necrotizing rapidly
progressive glomerulonephritis could superimpose
upon LN in pANCA-positive SLE patients. Renal bi-
opsies of such patients reveal necrotizing glomerulo-
nephritis with fibrinoid necrosis and glomerular basal
membrane rupture, intra- and extracapillary deposi-
tion of fibrin, oligoimmune glomerular immune depo-
sitions. These cases are interpreted as ANCA-asso-
ciated necrotizing and crescentic glomerulonephritis
in LN [7]. ANCA are also known to cause endothelial
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damage and induce thrombosis [3]. Unfortunately,
no renal biopsy was performed in our patient due to
severely impaired general condition.

In conclusion, we present a patient with high
SLE activity, positive pANCA and signs of dissemi-
nated intravascular coagulation at the background of
enterococcal sepsis, large hematoma and vasculitis.
Despite the adequate treatment the patient devel-
oped multiorgan failure and deceased.
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KNMUHUYEH CNNYYAN HA MALIMEHT C THORACIC OUTLET SYNDROME

X. OAumoga, B. Bosigxuesa, C. EMuH, H. Ctounos

KnuHuka no pesmatonorusi, YMBAI “Cs. NeaH Punckn” — Codus

Pestome. Thoracic outlet syndrome (TOS) eksnro4ga 2pyrna om U3MEHEHUS, Koumo 800sm 00 KOMpecusi
Ha bpaxuarnHusi nieKkcyc, npu4YuHsesaw.a cumMnmomu Ha 6orka, MyckynHa crnabocm u usmpnbreaHe 8 obracm-
ma Ha pameHama u 2opHume kpautHuuu. Knacugpukayusma Ha TOS ce basupa Ha namogbu3uorocuyHuU
cumnmomu u ce O0enu OCHOBHO Ha HespoezeHeH (nTOS), seHoseH (vTOS) u apmepuaneH (aTOS). B 3asu-
cumocm om emuornoausima TOS moxe da ce knacuguuyupa Kamo 8po0eH, mpasmamuyeH unu hyKyuoHar-
HO rpudobum. lMpedcmassime KAUHUYEH cry4Yal Ha 34-200uweH MbX, koumo rnocmbnu 8 KnuHukama rno
pesmamornoeusi, YMBAJ1 “Ce.UearH Puncku”, npe3 ronu 2022 2oduHa. bornHusm cbobujasa 3a ornnakeaHusi
om usmpbrieaHe 8 npbLcmume Ha pbueme, cnabocm Ha eopHUMe KpalHuyu rpu omeexdaHe Ha pbueme
Hazope U rnepuyHeeasHo rnocuHsisaHe. lpu nayueHmbm e nposedeHa reboepachusi npes 2021 2o0uHa, cbC
3akryYeHue ,3aKkomrpecusi Ha v. subclavia dextra et sinistra npu ab0ykyusi u uncunameparn+Ha pomayus Ha
enasama“. Om nposedeHama KT aHzuoepagpusi ce ycmaHossisa Komrpecuss om OsicHama obwa unuayHa
apmepus 8bpXy Jfiseama obwa unua4yHa eeHa, Kossmo e dunamupaHa, KopecrioHoupaw,a 8 Hal-e8ucoka cme-
rneH ¢ Meu-TvpHbp cuHOpom. B KnuHukama o peemamornoausi ce u3ebpuiu KanussipoCKOMusi, Om KOsiImo ce
su3yanuaupaxa rnepugepeH cb008 cra3bM U HecreyuguyHu npomeHu. Om nabopamopHume u UMyHOIo2uy-
HUme u3cnedgaHusi He ce yCmaHo8s1I8am OMKIIOHEHUS.

Knrowoeu dymu: thoracic outlet syndrome, mepanusi

BbBEOQEHUE

Thoracic outlet syndrome (TOS) Bknto4yBa rpyna
OT U3MEHEHUS, KOUTO BOAAT A0 KOMMPECUSA Ha HepB-
HO-CbJOBUSA CHOM, U3Nn3aLy, OT ropHaTa TopakarnHa
aneptypa. [opHaTa TopakanHa anepTypa € aHaTo-
MUWYHa CTPYKTypa B AorHaTa YyacT Ha LUMAHUS oTaen,
KOSITO Ce pasfensi Ha Tpy obnacTn Mexay KnaBuKy-
naTta v mbpBOTO pebpo, Npes3 KOMTO NPEMUHABAT Hs-
KOIMKO BaXXHW HEPBHO-CbAOBW CTPYKTypu — TOBa ca
OpaxuanHuaT nnekcyc, a. subclavia n v. subclavia.
KomnpecusaTa Ha Te3n CTPyKTypu NPUYUHSIBA CUMI-
TOMU B CbOTBETHWSI FOPEH KPaMHUK, cpes KouTo 6orn-
Ka, MPOMsiHa B LiBETA Ha KOXaTa, napecTtesunsi, Myc-
KynHa crnabocT, MyckyrnHa atpodwus [1, 2].

Knacudukaumata Ha TOS ce 6asmpa Ha naTo-
PU3MONOTMYHN CUMMITOMU U CE AENN OCHOBHO Ha
HeBporeHeH (nTOS), BeHoseH (VTOS) u aptepu-
aneH (aTOS) [3]. B 3aBucumocT OT eTuonorusaTa
TOS moxe ga ce knacudmumpa kaTo BpogeH, Tpas-
MaTu4eH unu dykumoHanHo npuagodut [4]. Cpepn
HaW-4eCcTUTE MPUYMHU 32 BPOAEHUS € Hanu4meTo
Ha WKWNHO pebpo. Hal-yectaTa TpaBMatuyHa eTu-
ornorus ca nagaHusa unu Tpasma no Tuna Ha “whip-
lash”. 3a dyHKUMOHanHO npuaobuTtus thoracic outlet
syndrome npuyrMHa MOXe Aa ca NoBTapsiLn ABUXKe-
HWs1, CBbP3aHN CbC CMOPT UM NpodecnoHarnHa ekc-
no3uuus. Okono 90% ot Bcuukm cnydam ca nTOS,

KOWTO Ce cpeLyaTt npu Mnagu v akTMBHU MHAMBUAW,
crnopTyBaLum u Baurawm texxectn. ObukHoseHo TOS
ce npeseHTUpa Ha Bb3pact mexay 20-50 roanHm n e
No-4eCTO cpeLlaH nNpu xeHu [5].

Mopagn wupokus gmanasoH OT E€TUONOTMUYHU
NPUYMHKN 3a Bb3HUKBaHe Ha TOS cbLyecTByBaT pas-
NWYHU M MYNTUAMCLUMNIIMHAPHN NOOXoOW 3a Hero-
BaTa Tepanus. Cpeq TIX ca onepaTuMBHO NEeYeHue,
NpoMsiHa B Ha4MHa Ha XMBOT, pexabunutauus, du-
3uKanHa Tepanusl, aHTukoarynaHTHa Tepanus, npu-
eM Ha obesbonsBalum MegukameHTu [6].

HeBporeHHuaT TOS e pesynTar oT KOMMApecus-
Ta Ha HEPBHUTE KOpeH4YeTa OT BpaxmanHus nrekcyc
Ha HuBa C5-Th1 un BkntouBa okono 90% OT BCUYKM
TOS [7]. HeBporeHHusT TOS e Han-4ecTo cpeLyaH
npv mnagu, akTMBHWU UHAMBUAON, KOUTO B3eMaT yyac-
TMe B CMOPTHM aKTUBHOCTU, XapakTepuaupaLiu ce ¢
peneTUTUBHU ABMXEHUS U BOUraHE Ha TEXEeCTU Hag
rnmaBa [8]. Sanders et al. onuceat pasnpegenexHve
Ha cumnTomuTe npu nTOS — napecTte3nsa Ha ropeH
kpanHuk (98%), 6onka B wudATa (88%), 6Gonka B M.
Tpaneuunyc (92%), bornka B pamMoTO U/MnNn pbKata
(88%), napectesusa BbB BCu4kM npbeTh (58%), na-
pecte3ns B 4-Tn 1 5-u npbeT (26%) [9].

Mpu 10-15% oT cnyvaute ce cpelia BEHO3Ha-
Ta ¢dopma Ha TOS (n3BecTHa olle kato Paget-Von
Schroetter syndrome), npu KOATO NOpaan HaNUUNETO



66 XK. OnmoBsa, B. Bosmpxkuesa, C. EmMuH, H. CTtonnos

Ha MexaHWU4Ha KOMMPECKS B KOCTOKIMaBMKYapHO Npoc-
TPaHCTBO UNW peneTuTUBHa TpaBMa Ha v.subclavia ce
HapyLlaBa HopMariHUSIT KpbBOTOK. KnnHnM4YHO ToBa ce
n3passiBa C OTOK Ha FOPHUSA KpanHKK, Bonka n umMaHo-
3a, Hanopobsiealla cMHapoM Ha PenHo. Okono 7% ot
criydante Ha cvHOpPOM Ha PeliHo ca yHunartepanHw,
nopagu KoeTo Te3un naumeHTu TpsibBa ga ce muacnen-
BaT C NoBuLLEHO BHUMaHue [10, 11, 12].

Han-psagkarta popma e aptepuanHuat TOS, npu
KOATO KnuHuKaTa HanogobsiBa BeHo3Hata opma,
HO MMa MOo-ronsM pUck ot Tpombo3a 1 gucTanHa em-
oonusauus [13].

OnarHoctnumpaHeto Ha TOS nbpBOHAYanHoO
TpsAbBa Aa ce oKycmMpa OCHOBHO BbpXy douaukan-
HWUsi Nperneq u Ton ga obxealia obracTtta Ha pa-
MOTO, TOPHUSA KPaWHWK U LUMAHUA OTAEN Ha rpbb6-
HayHusa cTbnb. N3cnenBa ce 3a crieam OT MycKyrnHa
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aTpodusi, MyckyrHa cnabocT, npoMsiHa B LBeTa Ha
KoXkaTta, TemnepaTtypaTta Ha KoXara, HapylleHus B
KOCMEHMS pacTex B JageHaTa obnacT. BeHosHaTta
dopma Ha TOS mMoxe ga ce npeacrtaBu C ronemu
pasnuky B apTepuarnHoTo HansiraHe Ha ABETe pbLe
(> 20 mm Hg), pamoTo 1 rpbanTEe MoraT a nU3rnex-
OaT efemaTto3Hu, OoKaTO FOpHUAT KparHuk — brieq
WUNn umaHotndeH [14].

KnMHUYEH cnyyAan

MpegcraBsMe KNMHWMYEH cnyyan Ha 34-roguLieH
MBX, KOUTO MocTbnn B KnuHWkata no pesmMaTorno-
s, YMBAI “Cs. ViBan Puncku”, npes tonn 2022 ro-
avnHa. bonHuaTt Gelle ¢ onnakBaHWsi OT N3TpbNBaHe
B NPBbCTUTE Ha pbLEeTe, cnabocT Ha ropHUTE KpaHK-
LM npu oTBEXAaHe Ha pbLeTe Harope, oTMarnsiBaHe
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Que. 3 u 4. Kanunsipockonus Ha npbcmume Ha dgeme pbuye
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Ha OBeTe pble B fierHano rnorioxXeHue U nepuyHr-
BariHO NocuHsABaHe (cur. 5 1 6).

Que. 5 u 6. MepuyHe-
8aJIHO U yH28aJlHO Mo-
CUHsIeaHe Ha nNpbCcMu-

me Ha pbyeme

B ambynatopHu ycrnoBus e npoBegeHa MarHuT-
Hope3oHaHcHa Tomorpadusa (MPT) Ha TopakaneH
oTAen, OT KOATO Ce yCTaHOBsBaT LereHepaTuBHU
CMOHAMNO3HN NpomeHn n MP gaHHM 3a OUCKOBU
npoTpy3umn Ha HuBa C3-C4, C4-C5, C5-C6 n C6-C7,
kaTo Ha HuBo C4-C5 e onvcaHa BTopuyHa HeBpodho-
pamMuHanHa CTeHo3a OT AMCK-OCTEOMUT KOMMIEKC.
Ot npoBefneHata enekTpoHeBpomMuorpadgus (EHMI)
Ce yCTaHOBSIBAT AaHHM 3a KopeHyesa nesns Ha C6,
C7, Tx1 BnsBo.

Mpe3 2021 roguHa Ha nauMeHTa € npoBefeHa
dneborpaduma Ha ropHUTE KpalHULM OBYCTPaHHO
B HeyTpanHa nosvuus u B abaykums. BascHo ce
BM3yanuaupaTt NpPOXoAMMM ObMAOOKN U MOBBbPXHOCT-
HMU BeHW, 6e3 cTaza Ha Toka B HeyTparnHa nosu-
umns. Mpu abaykums v nncunarepanHa potauusi Ha
rmaeaTta ce HabniogaBa 3HauYMMa KOMMpecus Ha V.
subclavia dextra B npokcmanHarta Tpeta B obnacTra
Ha NPeMVHaBaHETO M MPE3 KOCTO-KMaBMKYNapHOTO
Jedune cbC cTa3a Ha BEHO3HUS OTTOK U 3aabpKaHe
Ha KOHTpacTa BbB V. subclavia 3a Hag 20 cekyHaw.
BnsaBo ce HabnopgaBa kanyc ¢ AeBmauus Ha nsaea
KnaBuKyna B [AuWcTanHa TpeTa, NOTBbpXAasaly
aHaMHECTMYHMTE JaHHM 3a ppaKkTypa Ha nocneaHa-
Ta B MmHanoto. BeHa subclavian sinistra e npoxo-
OuMa C KOMMNEHCaATOpPHO AunaTtupaHu KonateparHu
BeHUW, ocbliecTBaABawM Hag 50% oT gpeHaxa Ha

N&B rOpeH KpamHWK. YCTaHOBSBAT Ce BbTpenyMeH-
HW NpoMeHu BBbB V. subclavia sinistra, npunuyaium
Ha CbeOWHWUTENHOTbKaHHM MOBMeKna, CbC 3abaBeH
BEHO3€H JpeHax Ha KpanHuka npes nocriegHaTa B
HeyTpanHa no3vuus. MNpu abaykumsa n potaums Ha
rmaearta — Cxo4Ha Haxofka C no-u3paseHa ctasa Ha
BEHO3HU KPbBOTOK.

Ot ambynatopHo nposeaeHa KT aHruorpadus
Ce yCTaHOBSBa KOMMPEeCKUs OT AACHa 06La nnmadHa
apTepusi Bbpxy nsBa obla nnvavHa BeHa, KoATo e
aunartupaHa, KopecnoHaupalia B Han-BUCOKa CTe-
neH ¢ Mel-TbpHbP cMHAPOM — Ge3 onnakeaHus OT
KpakaTa.

B KnuHukata no pesmaTtonorus ce nposefe KT
n3cnegBaHe Ha ropHa TopakarnHa anepTypa HaTuB-
HO U C KOHTpacTHa maTtepua n.B. — HaMa KT gaHHu
3a WunHM pebpa. KocToknaBmKynapHOTO NpoCTpaH-
CTBO BASICHO € C MMHMMAaIeH KopoHapeH pa3mep 8.8
MM, a Brsiso — 10.4 mm. ApTepus cyOknaBus 1 BeHa
cybknaBusi ABYCTPaHHO Ce M3NbrBaT HOPMarHo C
KOHTpacTHa MaTepus. [IscHaTa BeHa cybknaBus 13-
rmexga INEeKOCTEMNEHHO KOMMpMMMpaHa Ha HUBOTO
Ha KOCTOKIaBMKyNapHOTO MpocTpaHcTBO. Hopmarta
Ha KOCTOKMaBWKYNapHOTO MPOCTPaHCTBO CNpPSIMO
BeHa cyOknaBus 1 bpaxmanHus nrekcyc e CboTBET-
HO 1.23 cm (£ 0.40) n 1.24 cm (= 0.47) [15].

M3BbpLUM Ce KanunsspoCKoNus, OT KOSATO ce BU-
3yanusmpaxa nepudepeH CbAoB Cra3bM U Hecne-
UnryHM NpoMeHu.

OT nabopartopH1UTE U UMYHOMNOIMYHU U3crenBa-
HUS:

MKK n 6uoxumusa — 6.0.

CYE n CRP — B pedpepeHTHM CTONHOCTU

AHA npodun — B Hopma

MakeT “AHTndochonunmaoeH cuHapom” — B HopMa

OBCBHXOAHE

MybnukaummMTe B HayyHaTa nutepaTtypa npes
nocnegHute 20 roguHyn obobliaeat camo 4acT oT
TpygHoOCTUTE NPy MeHnaXKMbHTa Ha TOS. Hsakom aB-
Topu (Vos n kon., Povilsen 1 kon.) akueHTupar Bbp-
Xy npegu3Bukatencreata npu naumeHtnte ¢ TOS
nopagu nuncata Ha Npu3HaTy AUarHOCTUYHU KpUTe-
pun [16, 17]. KnuHnunctute TpsibBa ga nanonseart
KOMBOMHauMst OT TOYHO CHEMaHe Ha aHamHe3a, Knu-
HWYeH Npernea v U3nona3saHe Ha Apyru AuarHoCcTuy-
HK obpa3sHn metogukn. Becekn noatmn Ha TOS — Be-
HO3€eH, apTepuarneH N HEBPOTEHEH, ce NpeacTaBsd C
pPasnuyHn KNMHUYHU CUMNTOMMU.

TpygHoCTTa Npy AMarHOCTULMPAHETO Ce YCIOoX-
HABa M OT HecurypHaTta ponst Ha obpasHaTta awvar-
HocTuka npu TOS. HAkon aBTOpM HabnaraTt Ha Bax-
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HOCTTa Ha BeHorpadgusaTa npu BeHo3Hua TOS, koaTo
€ CTaHJapTHa NpakTuKa 3a AeMOHCTpUpaHe Ha KoM-
npecusa Ha cybknaemanHa BeHa. [dpyrnte obpasHu
nscnegBaHvs (KOMNIOTbpHa TOMOrpadusi, KOHBEH-
LUMoHarnHa peHtrerHorpadusi) ca nonesHn camo 3a
naoeHTuduUMpaHe Ha aHaTOMWYHW aHOManun, Kou-
To BMxa Mornu fa npeacTaBnsaBaT U3TOYHUK HA KOM-
npecus, unu 3a uaeHTuduumMpaHe Ha apTepuanHu
YCIOXXHEHUSA KaTo embonusauus unm aHeBpu3Mu
C nomowyta Ha aHrnorpadus. [paBunHUAaT guar-
HOCTMYEH anropMTbM € B OCHOBAaTa Ha MocTaBsHEe
Ha npaBunHaTa guarHosa. Huto cumntomMmTe, HUTO
KNUHWYHWAT Nperned, HATO obpasHnTe TecToBe ca
JocTtatbyHy camu no cebe cu 3a ngeHTUdrLpaHe
Ha 6onecTTa, HO B KOMOMHaUMA 3aBbpLUBAT NpaBusi-
HUSA ONarHOCTMYEH anroputbm [17].

B onucaHusi oT Hac KNMHUYEH cryyan nauueH-
TbT Ce Mpe3eHTUpa C OMMaKBaHUsi OT MOCUMHSABaHe
Ha pbLeTe (MepUyHrBanHo 1 yHreanHo) npu ctygosa
€KCrno3nums, KakTo 1 NpoMsiHa B TenecHaTta Temre-
patypa Ha kpamHuumTe. [MbpBOTO BneyartneHue or
KNVHUYHWTE OMfakBaHUSA Ha nauueHTa Guxa Mornm
na 6vaar acoummpann ¢ eHoMeH Ha PeriHo. NMo-ae-
TaunHuTe 06pa3HM N3cneaBaHust, KakTo U pesynTaTu-
Te OT npoBefeHus puankaneH npernes npeuusnpar
MOPONoOrMYHNTE NPOMEHN 1 AaBaT AeTannHa npea-
CTaBa 3a BepoOsiTHO KOMOWHMpaHaTta reHesa. [lpu
HalWs NaUMEHT HaN-BEPOSATHUAT €TUOMNOrnYeH hak-
TOp Ca aKTUBEH CMOPT M BAWraHe Ha Texectu. Hes-
poreHHusT TOS e Hal-4ecTo cpellaH npu mragw,
aKTVBHWU MHOMBMAMW, KOUTO B3eMaT yyacTue B CropT-
HW aKTUBHOCTU, XapakTepuanpalum ce ¢ peneTuTms-
HU OBWXEHWUs] U BOAMraHe Ha TeXxecTu Haf rnasa [8].
B npenctaBeHust KNMHUYEH Crlydal € Bb3MOXHO Aa
Obae nponycHaTta OCHOBHATa AuarHo3a, MackupaHa
334 TUMUYHUTE KITMHWUYHU OMNMaKBaHUSA, XapaKTepHU
3a peHoMeH Ha PeiHo. KanungapockonckaTa Haxogka
Ha nepudepeH Cb40B CNa3bM M HaNUYHW Hecneum-
PUYHN NMPOMEHN BEPOATHO Ca KaKTO BCreaCTBME Ha
NpoOMeHeHaTa MUKPOLIMPKYaumsi Ha FOPHU KPanHLM
(nokasaHusa TOS), Taka 1 KaTto U3aBa B pe3ynTaT Ha
CTygoBa eKcrno3muusi (BrnoLlaBaHe Ha ornriakBaHuUsiTa
npes 3uMHuUs ce3oH). BaxHo e B Te3u criyyam aa ce

Hanpasu LWMpoKa audpepeHumnanHa agnarHosa u aa ce
NOTbPCY NPUYUHA 3a OMnakBaHUsTa.
Mpn Hawwma nauymeH ot ambynaTtopHoO npoBeae-
Ha KT aHrnmorpadus ce yctaHoBsiBa KOMMNpecus oT
OdcHa oblwa nnnadHa aptepust Bbpxy nisia obuwia
unuadyHa BeHa, KOATO e gunatvpaHa, KopecrnoHau-
palla B Han-B1coka cteneH ¢ Men-TbepHBbP CMHAPOM
(MTS) — 6e3 onnakeaHusa oT kpakata. CUHAPOMBT
€ CYHAPOM Ha BEHO3Ha KOMMpPEecusi, Npu KOWTO ns-
BaTa obLa unnayHa BeHa e KoMrpecupaHa Mexay
JorHaTta yacT Ha nymbanHusa otaen Ha rpbOHaYHus
cTbNb n asicHata obLwa unuadHa aptepus. Bbnpe-
KM 4e NnoBevyeTo cryvau ca acMMMTOMaTU4yHKU, ToBa
MOXe [a MpUYnHK Texka 3abonaemocT npu nHam-
BMON CbC CMMMNTOMM, HaN-4eCcTo AbNboKa BEHO3Ha
Tpom603a 1 NOCTTPOMBOTUYHN yCrioxkHeHUs [18].
XVIpYPrMyHOTO JleYeHMe Ha CUMHOpPOMa Ha rop-
HaTa TopakanHa anepTtypa OOMKHOBEHO BKIOYBA
JekoMnpecust Ypes3 pesekunst Ha 1-Bo pebpo unm
BPOOEHO LepBuKanHo pebpo, ako nva takosa. [Mpn
cbaoB TOS MOxe Aa ce HanoXu PeKOHCTPYKTUBHA
CbO0Ba XMPYPrus KaTo AOMbIHEHNE.
JInTepaTypH1TE 4aHHM NOKa3BaT, Ye pe3ekuusara
Ha pebpata e no-gobpuaT TepaneBTUYEH BapuaHT
OT OpYyrv onepauun KaTo cynpaknaBuKynapHa HeB-
ponnacTtuka Ha 6paxunanHus nnekcyc [17, 19].
HexupypruyHoto nedernve Ha TOS BknoyBa
HEWHBA3VMBHN UHTEPBEHLNN KaTO MHXEKTUpaHe Ha
DOOTYNMHOB TOKCUH B NPEAHUTE N CPegHUTE MYCKY-
nn. PesyntaTtnte, cbobLieHn, obade ca npoTuBope-
yusn. OT NpoBeAeHO paHOOMU3UPAHO KOHTPOMHO
npoyyBaHe, CPaBHABALLO WHXEKTMpaHe Ha OoTy-
NMHOB TOKCUH C MHXeKkumn ¢ nnauebo (dpuamnono-
rMYeH pas3TBOp) He Ce yCTaHoBsBa CUTHUUKAHTHA
pasnvka B oLUeHKnTe Ha bonkaTta nnm yBpexgaHeTo
npu 6-mecedyHo npocnegsisaHe [20]. KoHBeHuwmo-
HarHOTO NeYeHne C aHTUKoarynaHTu, aHTnarperaH-
TV 1 CbAopasWmnpsaABaLLM CpeacTBa HaMmmpa npuno-
XEeHune nNpu naumeHTuTe, guarHoctmumpanum ¢ TOS.
B onncaHua oT Hac KNUHUYEH crnyyYyan naumeHTbT
cbobulaBa 3a JoObp TepaneBTUYEH pesynTar oT
npoBexgaHarta Tepanusi C NEHTOKCUUINH U KIo-
nugorpen.
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CLINICAL CASE OF A PATIENT WITH THORACIC OUTLET SYNDROME
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Abstract. Thoracic outlet syndrome (TOS) is a group of conditions that result in compression of the brachial
plexus, causing symptoms of pain, muscle weakness, and numbness in the shoulders and upper extremities.
The classification of TOS is based on pathophysiological symptoms and is mainly divided into neurogenic
(nTOS), venous (vTOS) and arterial (aTOS). Depending on the etiology, TOS can be classified as congenital,
traumatic, or functionally acquired. We present a clinical case of a 34-year-old man who was admitted to the
Rheumatology Clinic, UMHAT “St. Ivan Rilski” in July 2022. The patient reported complaints of numbness in
the fingers, weakness of the upper extremities when the arms are raised, and periungual bruising. The patient
underwent phlebography in 2021, with the conclusion of compression of v. subclavia dextra et sinistra during
abduction and ipsilateral rotation of the head. From the performed CT-angiography, compression of the right
common iliac artery on the left common iliac vein, which was dilated, corresponding to the highest degree with
May-Turner syndrome, was found. In the rheumatology clinic, capillaroscopy was performed, which visualized
peripheral vascular spasm and nonspecific changes. Laboratory and immunological tests did not reveal any

abnormalities.

Key words: thoracic outlet syndrome

INTRODUCTION

Thoracic outlet syndrome (TOS) is a group of
changes that result in compression of the neurovas-
cular bundle exiting the upper thoracic aperture. The
upper thoracic aperture is an anatomical structure in
the lower part of the neck, which is divided into three
areas between the clavicle and the first rib, through
which several important neurovascular structures
pass — these are the brachial plexus, a. subclavia
and v. subclavia. Compression of these structures
causes symptoms in the corresponding upper limb,
including pain, skin discoloration, paresthesia, mus-
cle weakness, muscle atrophy [1, 2]. The classifica-
tion of TOS is based on pathophysiological symp-
toms and is mainly divided into neurogenic (nTOS),
venous (VTOS) and arterial (aTOS) [3]. Depending
on the etiology, TOS can be classified as congeni-
tal, traumatic or functionally acquired [4]. Among the
most common causes of the congenital type is the
presence of a cervical rib. The most common trau-
matic etiology is falls or whiplash-type trauma. Func-
tionally acquired thoracic outlet syndrome may be
associated with repetitive motions associated with
sports or occupational exposure. About 90% of all
cases are nTOS, which occur in young and active in-
dividuals participating in sports activities and weight
lifting. TOS usually presents between the ages of
20-50 years and is more common in women [5].

Due to the wide range of etiological reasons
for the occurrence of TOS, there are different and
multi-disciplinary approaches to its therapy. Among
them are surgical treatment, change in lifestyle, re-
habilitation, physical therapy, anticoagulant therapy,
taking painkillers [6]. Neurogenic TOS results from
compression of nerve roots by the brachial plexus at
C5-Th1 levels and accounts for about 90% of all TOS
[7]. Neurogenic TOS is most common in young, active
individuals who participate in sports activities charac-
terized by repetitive movements and overhead lifting
[8]. Sanders et al. describes distribution of symptoms
in nTOS — paresthesia of upper extremity (98%), pain
in neck (88%), pain in trapezius muscle (92%), pain in
shoulder and/or arm (88%), paresthesia in all fingers
(58%), paresthesia in the 4th and 5th finger (26%) [9].
In 10-15% of cases, the venous form of TOS (also
known as Paget-Von Schroetter syndrome) occurs, in
which, due to the presence of mechanical compres-
sion in the costoclavicular space or repetitive trauma
of the v.subclavia, the normal blood flow is disturbed.
Clinically, this manifests as upper extremity edema,
pain, and cyanosis resembling Raynaud’s syndrome.
About 7% of cases of Raynaud’s syndrome are uni-
lateral, so these patients should be investigated with
caution [10, 11, 12]. The rarest form is arterial TOS,
in which the clinic resembles the venous form, but
there is a greater risk of thrombosis and distal em-
bolization [13].
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Diagnosis of TOS should initially focus primarily
on physical examination and include the shoulder,
upper extremity, and cervical spine. It is examined
for traces of muscle atrophy, muscle weakness,
change in skin color, skin temperature, disorders in
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hair growth in the given area. The venous form of
TOS may present with large differences in arterial
pressure between the two arms (> 20 mm Hg), the
shoulder and chest may appear edematous, while
the upper limb is pale or cyanotic [14].
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Fig. 3 and 4. Capillaroscopy of the fingers of both hands

CLINICAL CASE

We present a clinical case of a 34-year-old man
who was admitted to the Rheumatology Clinic, UM-
HAT “St. Ivan Rilski” in July 2022. The patient com-
plained of numbness in the fingers, weakness of the
upper limbs when the arms were raised, diminution
of both hands in the supine position and periungual
bruising (Fig. 5 and Fig. 6).

In outpatient conditions, a magnetic resonance
imaging (MRI) of the thoracic department was per-
formed, which revealed degenerative spondylosis
changes and MR data for disc protrusions at lev-
els C3-C4, C4-C5, C5-C6 and C6-C7, as at the
level C4-C5 secondary neuroforaminal stenosis
from a disc-osteophyte complex has been de-
scribed. From the performed electroneuromyogra-
phy (ENMG), evidence of a root lesion of C6, C7,
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Fig. 5 and 6. Periungual bruising of the fingers of the hands

Th1 on the left was established. In 2021, the pa-
tient underwent phlebography of the upper limbs
bilaterally in the neutral position and in abduction.
On the right, passable deep and superficial veins
are visualized, without current stasis in the neu-
tral position. During abduction and ipsilateral rota-
tion of the head, significant compression of the v.
subclavia dextra in the proximal third in the area
of its passage through the bone-clavicular gorge
with stasis of the venous outflow and retention of
the contrast in the v.subclavia for more than 20
seconds was observed. On the left, a callus is ob-
served with a deviation of the left clavicle in the
distal third, confirming the anamnestic data of a
fracture of the latter in the past. The left subcla-
vian vein is passable with compensatory dilated
collateral veins, performing more than 50% of the
drainage of the left upper extremity. Intraluminal
changes in the left subclavian vein, resembling
connective tissue encrustations, with delayed ve-
nous drainage of the limb through the latter in a
neutral position were found. With abduction and
rotation of the head — a similar finding with more
pronounced stasis of venous blood flow was found.

Out-patient CT-angiography revealed compres-
sion of the right common iliac artery on the left com-
mon iliac vein, which is dilated, corresponding to the
highest degree with May-Turner syndrome — without
leg complaints.

In the rheumatology clinic, a CT examination of
the superior thoracic aperture native and with con-
trast material i.v. was performed — no CT data for
cervical ribs.

The costoclavicular space on the right has a
minimum coronary size of 8.8 mm, and on the left —
10.4 mm. Subclavian artery and subclavian vein are

bilaterally filled normally with contrast material. The
right subclavian vein appears slightly compressed at
the level of the costoclavicular space. The norm of
the costoclavicular space relative to the subclavian
vein and the brachial plexus is 1.23 cm (+ 0.40) and
1.24 cm (£ 0.47) [15].

Capillaroscopy that visualized peripheral vaso-
spasm and nonspecific changes was performed.

Laboratory and immunological results showed
as follows: blood count and biochemistry — normal;
ESR and CRP — normal; ANA-pack — normal; “Anti-
phospholipid syndrome” pack — normal.

DiscussION

Publications in the scientific literature over the
past 20 years summarize only some of the difficul-
ties in the management of TOS. Some authors such
as Vos et al., as well as Povlsen et al., emphasize
the challenges in patients with TOS, due to the lack
of recognized diagnostic criteria [16, 17]. Clinicians
should use a combination of accurate history taking,
clinical examination, and the use of other diagnostic
imaging modalities. Each subtype of TOS, venous,
arterial, and neurogenic, presents with different clin-
ical symptoms.

The difficulty of diagnosis is also compounded
by the uncertain role of imaging in TOS. Some au-
thors emphasize the importance of venography in
venous TOS, which is standard practice for demon-
strating subclavian vein compression. Other imag-
ing studies (computed tomography, conventional
radiography) are useful only to identify anatomic
abnormalities that could be a source of compres-
sion, or to identify arterial complications such as
embolization or aneurysms using angiography. The
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correct diagnostic algorithm is the basis of making
the correct diagnosis. Neither the symptoms, nor
the clinical examination, nor the imaging tests are
sufficient by themselves to identify the disease, but
in combination they complete the correct diagnostic
algorithm [17].

In the clinical case described by us, the patient
presented with complaints of bruising of the hands
(periungual and ungual) during cold exposure, as
well as a change in the body temperature of the
extremities. The first impression of the patient’s
clinical complaints could be associated with Ray-
naud’s phenomenon. The performance of more de-
tailed imaging studies, as well as the results of the
performed physical examination, specify the mor-
phological changes and give a detailed idea of the
likely combined genesis. In our patient, the most
likely etiological factor is active sports and weight
lifting. Neurogenic TOS is most common in young,
active individuals who participate in sports activi-
ties characterized by repetitive movements and
overhead lifting [8]. In the presented clinical case, it
is possible to miss the main diagnosis, masked be-
hind the typical clinical complaints characteristic of
Raynaud’s phenomenon. The capillaroscopy find-
ing of peripheral vasospasm and present non-spe-
cific changes is probably both a consequence of
the altered microcirculation of the upper extremities
(evidence of TOS) and a manifestation as a result
of cold exposure (worsening of complaints in the
winter season). It is important in these cases to
make a broad differential diagnosis and to look for
a reason for the complaints.

In our patient, outpatient CT-angiography re-
vealed compression of the right common iliac artery
on the left common iliac vein, which is dilated, cor-
responding to the highest degree with May—Turner
syndrome — without leg complaints. May-Turner
syndrome (MTS) is a venous compression syn-
drome in which the left common iliac vein (LCIV) is
compressed between the lower lumbar spine and
the right common iliac artery (RCIA). While most of
the cases are asymptomatic, it can cause severe
morbidity in symptomatic individuals, most com-
monly deep vein thrombosis and post thrombotic
sequelae [18].

Surgical treatment of upper thoracic aperture
syndrome usually involves decompression by resec-
tion of the 1st rib or congenital cervical rib, if present.
Vascular TOS may require reconstructive vascular
surgery as an adjunct.

Literature data show that rib resection is the
better therapeutic option than other operations
such as supraclavicular brachial plexus neuroplas-
ty [17, 19].

Non-surgical treatment of TOS includes
non-invasive interventions such as injection of
botulinum toxin into the anterior and middle sca-
lene muscles. However, the results reported so
far are contradictory. A randomized control ftrial
comparing botulinum toxin injection with placebo
(saline) injections found no significant difference
in pain or disability ratings at 6-month follow-up.
[20] Conventional treatment with anticoagulants,
antiplatelets, and vasodilators is used in patients
diagnosed with TOS.

In the clinical case described by us, the patient
reported a good therapeutic result from the therapy
with pentoxifylline and clopidogrel.
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PAHHA OAUATHOCTUKA NPU APTEPUUT HA TAKAACY

C. EmuH, B. BosgxueBa, X. Qumoea, P. Ctounos, H. Ctounos

Knunuka no peematonorus — YMBAJT “Cs. MiBaH Puncku” — Codous

Pesrome. CucmemHUMe 8acKy/iumu ca zpyra xemepozeHHuU 3abosisieaHusi, KOUmo ce xapakmepusupam ¢

eb3naneHue Ha cb0ogama cmeHa. Te mo2zam Oa 6bOam MbP8UYHU UMU 0a 8b3HUKHaM 8 KOHmMeKcma Ha
Opyao 3aborisieaHe. 3acs2am ce KpbBOHOCHU CbO0BE C pasfiudyeH pasmep — Marsiku, CpeoHuU u 2onemu. Ap-
mepuumbm Ha Takasicy e eackynum Ha 20/ieMume KPbBOHOCHU cb008e, Kamo Hali-4ecmo ce obxeawam
aopmama u HelilHume pa3sK/IoHeHUsl, MOOKMoYUYHUMe, unuadyHume, ghemopanHume apmepuu u Opyeu. B
rnpedcmaseHusi KIUHUYeH Criydall ce Kacae 3a XeHa ¢ HecrieyughuyHu cumnmomu — cybgpebpunumem, u3ro-

msieaHe, omcnabeaHe Ha measio, fiecHa ymMopsiemocm. Cned uskrn4YeaHe Ha UH(hEKUUO3Ha 2eHe3a Ha Orsiak-

saHusima, ecriedcmeue rnposedeHa Mo3umpoH-eMUCUOHHa momozpacghusi, ce nocmasu duazHo3a apmepuum
Ha Takasicy 8 paHHa ¢hasa Ha 6ornecmma. 3arnoyHa ce KOpmuKocmepouoHa U UMyHOCYpecusHa meparus.
lpu nposexdaHe Ha koHmponeH MNET 20 meceua cned Ha4ano Ha mepanusima ce Habnodasa 3Ha4umerHa
peepecusi 0o nurica Ha HaxoOkama om 0bpasHomo u3criedsaHe.

Knrouoeu ayMLl.' aopmoapmepuum, eacKyrnum, TaKa,qcy, paHHa duaeHocmuka

BbBEOEHUE

CncTeMHUTE BackynuTW ca rpyna XeTeporeHHu
3abonsiBaHMs, KOUTO Ce XxapaKkTepusmpar C Bb3nare-
Hue Ha cbaoBata cteHa [1]. Te ca cpaBHUTENHO pea-
KW, KaTo YyecToTaTta MM B CBETOBEH Mawab ce nsync-
nasa Ha okono 20-40 cnyyas Ha 1 MUNKOH ayLwum [2].
CobllecTByBaT pasnuyHy Knacudukaumm Ha Backy-
nntnte. Cnopeg ronemMuHaTta Ha 3acerHaTute Cbao-
BE Te Ce pasfensaT OCHOBHO Ha TPW rpynu — BacKynuT
Ha rornemuTe, cpegHuTe U Mankute cbaose [3]. Ap-
TEPUUTBT Ha TakasiCy € CUCTEMEH BacCKyrnuT C HEN3-
BECTHa €TMOSOorNMsi, KOMTO 3acsAra OCHOBHO rofiemMmmuTe
n cpegHuTe cbaose. Cpella ce u B neguatpuyHarta
nonynaums, u npu Bb3pacthu [4, 5]. CumntomnTte ca
pas3HoobpasHu 1 3abonsiBaHETO MOXe [a 3anodHe
C HecrneununyHM NpPosiBM Kato YyBCTBO Ha ymopa,
Muanruu, aptpanruun, doebpunutet [6]. XapakTepHu
ca KapAMoBacKynapH/UTe NposiBM KaTo Knayavkaumno
Ha FOpPHW NN OONHWN KPaHWLM, KaKTO U pasnunka B
CUCTOSHOTO apTepuanHo HansraHe Ha [BeTe pble
UNun ABata Kpaka, LWyM B HAKOW OT 3acerHature ap-
Tepun n apyru [4-8]. BeamoxHO e ga nma n KoxHu n/
unu HesporormyHu nposieu [9, 10].

[narHosaTa ce nocTaBs Bb3 OCHOBA Ha KITMHWY-
HUTE CMMNTOMM N apTepuorpadpckata Haxogka. Han-
4YeCTO U3MoN3BaHu B PyTUHHATA KIMHUYHA NpakTuKa
ca KnacuuKaLuMoHHUTE KpuTepum Ha AMepuKaH-
ckata kornerms no pesmatonorus (ACR) ot 1990
rognHa (tabn. 1) [11]. MNMpe3 HoemBpu 2022 . 6axa
nybrnvKkyBaHM HOBMTE BanuaupaHu Knacuduka-

LMOHHN KpuUTepuUn Ha AMepuKaHckaTa Konerusi no
peBmatonorusi/EBponerickata nura no peBmaTosno-
rmsa (EULAR) 3a aptepunt Ha Takasdacy (Tabn. 2). Te
ca ¢ Bucoka uysctBuTenHocT (93,8%) n cneuunduny-
HocT (99,2%). CbeToAaT ce oT 10 KNMMHUYHKU NpU3Ha-
Ka, BCEKM OT KOMUTO HOCU pasnuyeH 6pown Todkm (oT
+1 go +3), kaTo 3a knacuduLmpaHe Ha bonecTtTa ce
nauckeat = 5 Toukn. Mima gBa 3agbimKUTESNHU KpUTe-
pus — Bb3pacT 4o 60 roguMHu 1 AaHHKM 32 BaCKymnuT OT
obpasHo uscnegeaHe. 3a pasnuka OT M3NOoN3BaHu-
Te pocera kputepun ot 1990 r. HoBUTE KpUTEPUM Ca
OpPUEHTUPaHU KbM CbBpeMeHHaTa KIMHW4YHA npak-
TUKa, C rofnsiMa TEeXeCT Ha CbBpeMeHHUTe 0bpasHu
nacrnegsaHus. [lpyra ronsma pasnuvka e, Ye nscneg-
BaHETO € MPOBEAEHO BbpXy MO-ronsgma nonynaums
OT NaLMEHTH, KOUTO Ca OT Pas3nMYHN ObpXKaBu U KOH-
TUHeHTM [11, 12].

JleyeHueto Ha BonectTa 0GMKHOBEHO 3ano4vsa
C UHTPABEHO3HO NPUMOXEHNE Ha KOPTUKOCTEPOU-
On n umyHocynpecopu. Npu HenoBnusBaHe WUNu
nepcucTtMpalla cumnTomMaTuka BCReACcTBME Ha
KOHBEHLMOHaNHata Tepanusa cpeictBo Ha m3bop
€ XMpyprnyHa peBackyrnapusauusi Ha 3aceratute
cbaose [13].

KRUMHUYEH cnyyAn

Kacae ce 3a xeHa oT 6sinarta paca, Ha 62 rogu-
HU, koaTo nocTbnea B YMBAIT “Cs. MBaH Puncku”,
KnuHuka no pesmartonorus, npes mecel tonm 2020
I. C onnakeBaHusa OT cybcebpununTeT, necHa ymops-
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€MOCT, peayKumnsa Ha Terno ¢ 6 Kkr 3a eanH Mecel,
nanotasaHe. [NbpBUTE ONnakBaHUSa Ha NauneHTKaTa
3anoysat ot mapT 2020 r. [lopaan KNMHWUYHN 1 PEHT-
reHorpad)Ckn JaHHM 3a MHEBMOHUS NMpu GonHarta e
npoBeaeHo rneyeHne ¢ AyrMmeHTuH 2 x 1 Tabn. gH. 3a
7 OHW, cnep koeTo 3ameHeH ¢ ABenokc 1 Tabn. gH.
3a 7 gHu. Bbnpeku TepanusaTta (1 nuncaTa Ha Bb3na-
NNTENHN NPOMEHN OT KOHTPOMHAa peHTreHorpadus)
npu 6onHaTa ce Habnogaea NnepcucTUpaHe Ha CuMm-
nTomaTtukaTa. [lopagn CbMHeHWEe 3a MHMEKLNO3EH
npoLec ca NpoBedeHN KOHCyNTauum C akyliep-ru-
HEKOSOr U racTPOEHTEPONOor, OT KOMTO He ce ycTa-

INNaGopaTopHu UscneaBaHus:

HOBSIBAT 3Ha4YVMMW NATONOMMYHU HaxOOKU, C U3KI0-
YeHne Ha XpOoHu4YeH racTput. MukpobuonornyHute
n3crenBaHnst Ha MbprieH U HOCEH CEKPET, KakTo U
XEeMO- 1 YPOKYNTYpu OCTaBaT HeraTyBHN BbB BpeMe-
TO (M3cregBaHM ca MHOFOKpaTHO), Mopaan KOeTo e
N3KIYeH MHAeKumno3seH npotec. MNMpoBegexu ca no-
Beye ot 20 Tecta 3a KoBna-19 nHdekums no metoga
nonnvepasHa BepwkHa peakun (PCR), kouTto ca ¢
HeraTuBeH pesynTar.

MpuapyxaBawm 3abonsBaHusa ca: apTepuanHa
XUMEPTOHUS,, XPOHUYEH racTpuT, 3axapeH guabet
Tun Il. OTpuya aneprum n pammunHa aHamHesa.

W3cnepBsane Pesyntar MepHa egunmua Ped. rpanuum
KnuHnyna xumms (Biochemistrty)

W3cneaBaHe

ALAT 7.50 ull 0-41,00
Alb (AnBymuH) 38.7

ALP (AnkanHa docdartasa) 122.00 uin 0-140,00
ASAT 15.80 ull 0-40,00
Chol (O6wy xonectepon) 5.07 mmol/l 0-5,20
CPK (KpeaTuH kuHa3sa) 100

Crea (KpeaTuHuH) 74.00 umol/l 0-104.00
CRP (C-peakTuBeH npoTemH) 90.80

Fe (CepymHO xens3o) 410 pmol/l 6.60-36.00
GGT 24.00 ull 0-60.00
Gluc (ntoko3a) 5.38 mmol/l 3.50-6.70
LDH (INakrataexvaporeHasa) 296

TG (Tpurnuuepuan) 1.32 mmol/l 0-2.00

TP (061 6enTbk) 80.60 g/l 64.00-83.00
UA(S) (MvkoyHa kucenvHa) 360.00 pmol/l 142.00-420.00
Urea (Ypes) 2.90

Fe + TXCK

Fe (CepymHO xens3o) 410 pmol/l 6.60-36.00
TXKCK 39.20 pmol/l 42.00-78.00
uiBC 35.1

Xematonorus (Hematology)

MKK EDTA-20

WBC 9.09 x1079/L 3.50-10.50
RBC 483 x10M2/L 3.70-5.90
HGB 13 gl 120.00-180.00
HTC 0.385 I/l 0.36-0.53
MCV 79.8 Fl 80.00-96.00
MCH 235 Pg 27.00-33.00
MCHC 294 gl 300.00-360.00
PLT 492 x1079/L 130.00-360.00
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W3cneaBaHe Pesyntat MepHa eauHuua Pedp. rpaHuum
LYM% 30.4 % 20.00-48.00
MONO% 6.7 % 1.00-11.00
EOQ% 24 % 0-6.50
BASO% 0.5 % 0-2.00
NEUT% 58.8 % 40.00-70.00
LYM# 2.76 x10°9/L 1.00-4.00
MONO# 0.60 x10M9/L 0-0.80
EO# 0.22 x10°9/L 0-0.50
BASO# 0.04 x10M9/L 0-0.14
NEUT# 5.34 x10°9/L 2.00-7.00
RDW 12.50

MPV 8.9 Fl 6.10-12.50
CYE Sedimentation Rate

CYE Sedimentation Rate | 100 mmh | 0-30.00
UmyHonorus

W3cneaBaHe | Pesyntat | MepHa eauHuua | Pedb. rpaHuum
ANETPUSA - aBTOMaTMYeH aHanu3aTop

W3cneaBaHe

AHTU-PR3 180 Uml <5

AHTi-ds DNA screen 8.90| U/ml <25

AHTU-MPO 130 Uml <5

WN® aHTuTEna

AHTUHeyTpodunHK LTonnasmenu antutena (ANCA) pANCA 1:20 | TuTBp 1:20

O6Gpa3Hu nscnegBaHusa:

KomntotbpHa Tomorpadusa (KT) Ha rpb-
OeH Ko 1 abaoMeH C KOHTPacTHO BeLLEeCTBO
(07.2020 r.): HopmaneH KT obpa3s Ha rpbaeH
KoLl 1 abgomeH (dur. 1).

Mo3nTpoH-eMMCUOHHA TOMoOrpadus
(MET) (07.2020 r.): AopToapTepunT Ha ro-
nemmTe CbAOBEe CbC 3acdAraHe Ha BCUYKK
CerMeHTn Ha TopakanHaTa aopTa, 4acT oT ab-
OOMUWHanHaTta aopTa, NOAKMIYNYHUTE apTe-
pun, OBYCTPaHHO, U beMopanHuTe apTepuu,
OBYCTpaHHO. VIHTaKTHM KapoTUAHM CbOOBE U
TEXHUTE KINoHoBeE (pur. 2).

MET (03.2022 r.): Nunceat MNET gaHHu 3a
aKTMBHOCT Ha peBMaTW4yHOTO 3abonsiBaHe.
Cnpsimo npenxogHoTo nscnegsaHe ot 07.2020
I. Ce oTYyMTa HopManuanpaHe Ha metabonuT-
HaTa aKkTMBHOCT MO XO4a Ha onucaHuTe rone-
MU cbpoBe. Ha HaTuBHOTO m3cnegBaHe — 6e3
noanexatim MoponornyH1 NPOMEHN B Cba0-
BUTE CTeHU (our. 3).

Que. 1. HopmasneH obpa3 Ha cbAdoseme om KT ¢ koHmpacm

J-2020 . 18
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@ue. 2. MET daHHU 3a aopmoapmepuum Ha mopakasHa
aopma u nodkKIrYUYHU apmepuu, d8ycmpaHHO

JIEYEHUE

Mpu nauueHTkaTa e 3anoyHata Tepanus C
MeTtunnpegHusonon 60 mr gH. 3a 1 meceu, cneg
KoeTo e pegyumpaHa no cxema, v Azatnonpun 100
MI OH., Ha boHa KouTo ce oTyeTe nogobpeHne Ha
KNuHU4HUTE cumntomu. Mpu onuTt 3a pegyuumpa-
He gosarta Ha kopTukocTepouga nog 10 mr/gH. Ha
9-ma meceL OT nevyeHueTo ce Habnwogaea peuwn-
OVB Ha onnakBaHuaTa — MUanrum, MycKysHa crna-
6ocCT, acTeHo-aAuHaAMWYeH CMHAPOM W MOBULLIEHU
ocTpoda3oBu nokasartenu. lNauneHkata e xocnu-
TanuampaHa B KnuHukata no pesmaronorus 3a
cTagupaHe Ha 3abonsBaHeTo 1 Nnopaan yctaHoBe-
HaTa BMcoka 6onecTHa akTUBHOCT Ce NPoBeae efa-
HOKpaTHa nHopy3na Ha MeTtunnpeaunsonoH 1000 mr
WHTPaBEHO3HO M Ce NoBUWKN Ao3aTa A3aTUonpuH
Ha 150 mr gH. bonHaTa e npogbmkuna ambyna-
TOPHO neveHue ¢ [exngpoKopTn3oH 5 Mr — 4 Tabn.
OHEeBHO 3a nepuog oT 1 mecel, cneg KoeTo Jo3aTa

@ue. 3. [IET — cned npoeedeHo sie4eHuUe He ce eu3y-
anusupam 6ene3u Ha akmugHocm

NMocTeneHHo e pegyuvpaHa Ao 2 1abn. cyTpuH B
kKombuHaums ¢ AsapuonpuH 150 mr gHeBHO. Tpwu
Meceua no-KbCHO, Unn 1 roanHa cneg Huuumnpa-
HETO Ha NeyYeHneTo, Npu NaumeHTKaTa e npoBedeH
KoHTponeH NET. YcTaHOBM ce HopManuampaHe Ha
mMeTabonuTHaTa akTMBHOCT MO XoA4a Ha 3acerHaTu-
Te CbAOBE M NUnca Ha nognexaiim mopdonorny-
HW MPOMEHN B CTEHUTE UM OT HAaTUBHOTO U3cnea-
BaHe.

OBCBHXOAHE

KnuHunyHaTa kapTnHa Ha apTepuuT Ha Takascy
Moxe fa bbae pasHoobpasHa. B noseyeto cnydau
NbpBUTE MPOSBU Ha Bonectta ca HecrneunguyHu.
HabniogaBar ce aptpanruu, muanrum, obwa oT-
nagHanocT U HepasnonoxeHue, cyodebpnnutet un
Gebpunutet. MNpn KNMMHUYHO 3HAYMMO 3acsiraHe Ha
cbaoBaTa CTeHa Ha aopTarta WM HelHWUTe paskiioHe-
HUSI ce MposIBABAT U CLOTBETHWUTE 3a 3acerHaTus

Ta6bnuuya 1. KnacugpukayuoHHu kpumepuu Ha ACR (1990 2.) 3a apmepuum Ha Takasicy. [ToHe 3 om 6 kpumepusi mpsibea
0da 6b0am u3nb/IHeHU 3a nocmassiHe Ha duazHo3ama [Arend WP, 1990]

1. Hayano Ha 6onectra < 40 roguHu

2. KnayamMkaumo Ha KpanHuuute

3. HamaneH 6paxuaneH aptepuaneH nyac
4. PasnnKka B apTepmanHoTo HandraHe > 10 mm Hg
5. lWym Ha apTepura cybknaBma nam Ha aopTaTa

6. ApTepuorpadpckm aHomannu
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Tabnuua 2. KnacugukayuoHHu kpumepuu Ha ACR/EULAR om 2022 2. (Grayson PC, 2022 2022 American College of
Rheumatology/EULAR classification criteria for Takayasu arteritis)

|
2022 AMEPVKAHCKU KOMEX MO PEBMATONOMMUsi/ EBPOMENCKA JIUFA MO PEBMATONOIMS
KPUTEPUUN 3A KITACUOUKALIUA HA APTEPUUTA HA TAKAACY

CbOBPAXEHWSA NPU NPUNATAHETO HA TE3U KPUTEPUN

* Teau knacuuKaLMOHHM KpuTepumn TpsGBa Aa ce npunarar, 3a 4a ce knacuduumpa nauMeHTBLT KaTo NauUeHT ¢ apTepUNT Ha
Takasicy, KoraTo e nocTaBeHa AuarHo3a BacKynuT Ha CpefHU UMK rorieMn cbaoBse
* AnTepHaTMBHU AWArHO3M, UMUTUPALLM BacKynuT, TpA6Ba Aa 6bAaT M3KMIOYEHU NPeau NpunaraHeTo Ha KpUTepuuTe

ABCOJTIOTHU U3UCKBAHUA

ABCOINKOTHU U3BUCKBAHUA

Bu3pacT 60 roAMHN KbM MOMEHTa Ha NocTaBAHE Ha AvarHosata

[oka3aTencTBo 3a BacKynuT npu obpasHa AuarHocTuka'

LOONBAHUTENHU KNMWHWYHA KPUTEPUK

YKeHcku ron +1
AHIMHa UK UCXEMUYHA CbpAeYHa Gonka ) +2
Knayavkauvo Ha pbLeTe unu kpakata +2
CbaoB wym? +2
HamaneH nync B ropHuTe kpanHuuu® +2
AHOManus Ha kapotuaHata aptepusid +2
Pasnuka B CUCTOMHOTO KPbBHO HansraHe B pbleTte =20 mm Hg +1
AONBMHUTENHU KPUTEPUM OT OBPA3HU U3CNEOBAHUA
Bpoit 3acerHatu aptepvanty obnactv (u3bepete enHa)s
EpHa apTepuarnya obnact +1
[Be apTepuanHu obnact +2
Tpu unu noseve aptepuanHu obnactn +3
CUMeTpPUYHO 3acsiraHe Ha [BOWHU apTepumn ® +1
3acsiraHe Ha kopeMHaTa aopTa ¢ 6b6peYHO Mnu MeseHTepuanHo 3acsiraHe’ +3

Cymupaiite Toukute 3a 10 oT KpuTepumuTe, ako MMa Takusa. Heobxoaum e pesynTtar ot 2 5 Touku 3a knacucmumupaHeto Ha APTEPUUT HA TAKASCY.

1. [lokasaTericTeara 3a BackynuT B aopTara WUn HeliHuTe KioHoBe TpsGea Aa GbaaT NoTsbpAeHN

4pes cbAaoBo u3obpasaBaHe (Hanp. KOMMIOTbPHa TOMOrpachns/ KaTeTbpHa /MarHUTHO-

norpacus, ol ToMmorpagus).

2.1Llym, OTKPUT 4Pe3 ayCKyYNITALYA Ha TONIAMA apTEPWs, BKITIOYMTENHO A0pTa, KAPOTHAHA, CyBKNaBHa,

616p: unm apTepuu.

3. HamanssaHe unu nunca Ha nync 4pes nperneg Ha p

WA paanank apTepum.

5. Bpoit apTepuanti OBNIAcTy C yBPEXAaHe Ha NlyMeHa (Hanp. CTEH03a, OKNYaUs Uk aHespuama),

OTKpUTY Ypes aHrvorpachus unn pacpusi ot neser : rpbana
aopTa, KOpemHa aopTa, Me3eHTepuarnHa, NsBa Ui Asica KapoTuAHa, NABa UNn AscHa cybknasvanHa,
nsiga unu ascHa 6b6pedHa aptepus.

6. [lBycTpaHHo yBpexaaHe Ha nymMeHa (CTeHo3a, OKIy3us v

), OTKPUTO Ypes aHr
WM YNTPaCcoHoTpachuist B HAKOR OT CTIEAHMTE ABOIIKM CbOBM 0BNACTM: KAPOTUAKA, CyGKNaBuana
wnu 6u6peyHn apTepun.

Ha nyMeHa (CTeHosa, OKIyausi, aHeBpuama), OTKPUTO Ypes aHruorpacdus unm

4. HamanisisaHe unv iunca Ha nync Ha aprepus unu Ha

aprepus. 7-

pacpus, P aopra 1 6b6p v Te apTepuu.

pernoH onnakBaHWg KaTto Nuncseall, WUnu HamarneH
nync, pasnuka B CUCTOMNHOTO apTepuariHo HansraHe
B ABETE pblie, HOBOMOSBMMA Ce apTepuarnHa xvunep-
TOHWSI MPU aHraXXmpaHe Ha peTvHanHuTe apTepum,
HEBPOOrMYHM MPOSBU MPU 3acaraHe Ha KapoTUAHU-
Te apTepun KaTo rmaBobonMe 1 TPaH3UTOPHN 1UCXe-
MUWUYHW aTaku 1 gpyru cumntomu [6-10]. Han-umpoko
npunoXxeHne npu guarHoctTuuyupaHe Ha Gonectta
Hamupart knacudpumkaumoHHute kputepumn Ha ACR ot
1990 roamHa, KaTto e HeobxoaMMo Aa ca U3MbIHEHN
3 oT 6 kputepus [11].

Mpu pebroTnpaHe Ha 6onectTa 0OMKHOBEHO KpU-
TepunTe He ce MOKpUBaT M B KNWHWYHATA KapTuHa

MOXe [a AOMUHMPAT eAMHCTBEHO HecneumpuiHuTe
CYMMNTOMMW, KaKbBTO € W CryyasiT Npyu onucaHusi oT
Hac naumeHT. O6pasHUTEe M3cnegBaHUs Ha CbaoBe-
Te Ca OT pellaBalo 3HavyeHue 3a MOCTaBAHETO Ha
OmarHo3a apTepunT Ha Takascy, ocOGeHO B paHHa-
Ta ¢pasa Ha 6onectTa. Manonsear ce Haii-4ecTto KT n
MarHUTHOpEe3oHaHCHa ToMmorpacdus-aHrnorpadus, ¢
MoMoLLTa Ha KOUTO MOraT Aa ce Bu3yanuampar nesum
no m3criegBaHNTe CbAOBE KaTO CTEHO3K, 06Typaumm
n aHespuamn [14]. Exorpacdudata cbLLO € MeToq Ha
1300p 3a KapoTMOHW U NMOAKIOYNYHM apTepum, HO €
nMMUTMpaHa OO0 m3credBaHe Ha NMOBLPXHOCTHU Cb-
[oBe 1 HeBb3MOXHOCT 3a MU3crieBaHe Ha aopTarta u
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HEeNHUTE nNpoKcMManHu knoHose [15]. MNpoBexaaHe
Ha MET ¢ paguomapkupaHa 0e30KCUrmoKo3a ce Us-
nonaea KakTto mpu guvarHoctuumpaHe Ha bonectTa,
Taka v Npv CKPUHWHEL. Ta3n MeToamKa no3Borisisa Bu-
3yanuaupaHe Ha Bb3nanuTernHns Npolec B CbAoBETE
ype3 kanTauusTa Ha pagvoMapkupaHa rrniko3a ot
CTpaHa Ha UH(brnamaTopHUTE KNEeTKN B CboBaTa CTe-
Ha, olle npeau Aa ca Hanvue MopdOonorMyHu npo-
MEHW, KOUTO Ce MpPOosiBABAT B HanpegHanata dasa
Ha 6onectTa [16, 17, 18]. B rangnanHute Ha EULAR
oT 2018 r. NpenopbKUTE NPU CbMHEHME 3a BaCKyNuT
Ha roremmuTe CbAOBE Ca B HAacoka npoBexaaHe Ha
yntpacoHorpacdus 1 MPT kaTto cpeactso Ha NbpBu
n3bop, a MNET n komntoTbpHa ToMorpadus — kaTo an-
TepHaTMBEH BapuaHT 3a paHHa guarHoctuka [19]. B
Halms KnnHUYeH crydan ce nposege NET B Hacoka
N3KII0YBaHE Ha ManurHeHo 3abonsiBaHe U CKPUHWHT
3a BaCKynuT Ha roriemmTte CbA0BE U Ce NocTaBu guar-

HO3a apTepunT Ha Takascy. [o3UTPoH-eMUCHOHHaTa
TOMOrpagousi nopaam BMcoKaTa YyBCTBUTENHOCT Ha
meToaMKata U mexaHuama Ha usobpassiBaHe Ha Cb-
[I0BETE € CPeaCcTBO Ha M3Bop 1 3a npocrieasBaHe Ha
BornecTHaTa akTMBHOCT, U Bb3MOXHOCT 3a OLeHKa Ha
TepaneBTUYHNS edIeKT.

3AKNIOYEHUE

Mopagy CbMHEHMEe 3a BacKynuT Ha rornemute
CbAoBe B AMepeHLManHognarHocTM4eH nnaH npu
nauueHTKaTa ce NpoBede BUCOKOCMeLManuanpaHo
obpasHo nscnenpaHe — MNET-KT, bnarogapeHne Ha
KOeTo ce MocTaBu AuarHosa apTepunT Ha Takasicy
B paHHaTa dasa Ha bonectta. ObpasHuTe m3cnen-
BaHWS UrpasT KIYoBa pons B AUArHOCTUYHUS Mpo-
Lec, ocobeHO KoraTto KIMHWYHaTa KapTuHa He ce
npe3eHTMpa C TUMUYHUTE CUMMNTOMMU.
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EARLY DIAGNOSIS OF TAKAYASU ARTERITIS

S. Emin, V. Boyadzhieva, Zh. Dimova, R. Stoilov, N. Stoilov

Clinic of Rheumatology, University Hospital “Sv. lvan Rilski” — Sofia

Abstract. Systemic vasculitis is a group of heterogeneous diseases characterized by inflammation of the
vascular wall. They can be primary or arise in the context of another disease. Blood vessels of different sizes
are affected, being mainly divided into small, medium and large vessels. Takayasu arteritis is a vasculitis of the
large blood vessels, most often affecting the aorta and its branches, subclavian arteries, iliac, femoral arteries
and others. The presented clinical case concerns a woman with non-specific symptoms — low fever, sweating,
weight loss, fatigue. After excluding an infectious genesis of the complaints, a diagnosis of Takayasu arteritis
was made in the early phase of the disease as a result of positron emission tomography. Corticosteroid and
immunosuppressive therapy was started. After performance of follow-up PET scan 20 months after the start
of the therapy, a significant regression to the absence of the findings from the imaging study was observed.

Key words: aortoarteritis, vasculitis, Takayasu, early diagnosis, PET-CT

INTRODUCTION

Systemic vasculitides represent a group of het-
erogeneous diseases characterized by inflammation
of the vascular wall [1]. They are relatively rare, with
a worldwide incidence estimated at about 20-40 cas-
es per 1 million people [2]. There are different clas-
sifications of vasculitis. According to the size of the
affected vessels, they are mainly divided into three
groups — vasculitis of the large, medium and small
vessels [3]. Takayasu arteritis is a systemic vasculi-
tis of an unknown etiology that mainly affects large
and medium vessels.

It occurs in the pediatric population and adults
[4, 5]. The symptoms are diverse and the disease
can begin with non-specific manifestations such as
fatigue, myalgia, arthralgia, fever [6].

Cardiovascular manifestations such as claudica-
tion of upper or lower limbs, as well as a difference
in systolic arterial pressure of both arms or both legs,
noise in some of the affected arteries and others are
typical [4-8]. Cutaneous and/or neurological mani-
festations may also be present [9, 10].

Diagnosis is based on clinical symptoms and ar-
teriographic findings. The most commonly used in
routine clinical practice are the classification criteria
of the American College of Rheumatology (ACR)
from 1990 (Table 1) [11]. In November 2022 the new
validated classification criteria of the American Col-
lege of Rheumatology/European League of Rheu-
matology (EULAR) for Takayasu arteritis were pub-
lished (Table 2). They have high sensitivity (93.8%)
and specificity (99.2%). They consist of 10 clinical

signs, each of which carries a different number of
points (+1 to +3), and = 5 points are required to clas-
sify the disease. There are two mandatory criteria
— age up to 60 years and evidence of vasculitis on
imaging study. Unlike the previously used criteria
from 1990, the new criteria are oriented to modern
clinical practice, with a great weight in the direction
of modern imaging studies. Another big difference is
that the study was conducted on a larger population
of patients, who are from different countries and con-
tinents [11,12].

Treatment of the disease usually begins with in-
travenous corticosteroids and immunosuppressants.
If there is no improvement and the symptoms persist
as a result of conventional therapy, surgical revas-
cularization of the affected vessels is the means of
choice [13].

CASE REPORT

A 62-year-old white female patient was ad-
mitted to UMHAT ,Sv. Ivan Rilski“ in the Rheu-
matology Clinic in July 2020 due to complaints
of fever 37.5-38.2°C, fatigue, weight reduction by
6 kg and sweating for the past 4 months. Due to
clinical and radiographic evidence of pneumonia,
the patient was treated with Augmentin 2 x 1 tab-
let/day for 7 days, and then replaced with Avelox
1 tablet/day for 7 days. Despite the therapy (and
the absence of inflammatory changes from fol-
low-up radiography), the patient's symptoms per-
sisted. Consultations with a gynecologist and a
gastroenterologist were conducted, from which
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no significant pathological findings were estab-
lished, except chronic gastritis. Microbiological
tests of throat and nasal samples, as well as
blood and urine cultures remained negative over
time (they were tested repeatedly), therefore an
infectious process was excluded. More than 20

Laboratory tests

PCR tests for Covid-19 infection have been per-
formed, with negative results.

The patient did not reported any family history,
as well as allergies.

Concomitant diseases: arterial hypertension,
chronic gastritis, type 2 diabetes mellitus.

Test Name Result Unit Reference Range
Biochemistry

ALAT 7.50 ull 0-41.00

Alb 38.7

ALP 122.00 ull 0-140.00
ASAT 15.80 ull 0-40.00
Cholesterol 5.07 mmol/l 0-5.20

CPK 100

Crea 74.00 pmol/l 0-104.00
CRP 90.80

Iron 4.10 pmol/l 6.60-36.00
GGT 24.00 ull 0-60.00
Gluc 5.38 mmol/l 3.50-6.70
LDH 296

TG 1.32 mmol/l 0-2.00

TP 80.60 g/l 64.00-83.00
UA(S) 360.00 pmol/l 142.00-420.00
Urea 2.90

Iron+TIBC

Iron(S) 4.10 pmol/l 6.60-36.00
TIBC 39.20 pmol/l 42.00-78.00
uiBC 35.1

Hematology

CBC EDTA-20

WBC 9.09 x1079/L 3.50-10.50
RBC 4.83 x10M2/L 3.70-5.90
HGB 13 gl 120.00-180.00
HTC 0.385 I/ 0.36-0.53
MCV 79.8 Fi 80.00-96.00
MCH 235 Pg 27.00-33.00
MCHC 294 gl 300.00-360.00
PLT 492 x1079/L 130.00-360.00
LYM% 30.4 % 20.00-48.00
MONO% 6.7 % 1.00-11.00
EO% 24 % 0-6.50
BASO% 0.5 % 0-2.00
NEUT% 58.8 % 40.00-70.00
LYM# 2.76 x1079/L 1.00-4.00
MONO# 0.60 x1079/L 0-0.80

EO# 0.22 x1079/L 0-0.50
BASO# 0.04 x1079/L 0-0.14
NEUT# 5.34 x1079/L 2.00-7.00
RDW 12.50

MPV 8.9 Fi 6.10-12.50
ESR/ Sedimentation Rate

ESR/ Sedimentation Rate 100 mm/h 0-30.00
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Immunology

Test Name Result Unit Reference Range
Anti-PR3 1.80 U/ml <5
Anti-ds DNA screen 8.90 U/ml <25
Anti-MPO 1.30 U/ml <5
ANCA pANCA 1:20 titer 1:20
Imaging studies PET/CT (July 2020)

CT with i.v. contrast of chest and abdomen (July
2020)
Normal CT scan of chest and abdomen (Figure 1)

Fig. 1. No pathology on i.v. contrast CT scan detected

Fig. 2. PET/CT shows inflammation of thoracic aorta
and subclavian arteries

Inflammation of the large vessels with involve-
ment of all segments of the thoracic aorta, part of
the abdominal aorta, subclavian arteries and fem-
oral arteries. Intact carotid blood vessels and their
branches (Figure 2).

PET/CT (March 2022)

No PET/CT findings of disease activity. There is
a significant improvement of the metabolic activity
along the described large vessels compared to the
previous study from July 2020. Native examination
shows no underlying morphological changes in the
vessel walls (Figure 3).

TREATMENT

The patient started therapy with Methylpred-
nisolone 60 mg/day for 1 month with dose tapering
and Azathioprine 100 mg/day, which brought to an
improvement of the clinical symptoms. When trying
to reduce the corticosteroid dose below 10 mg/day
on the 9th month of the treatment, a recurrence of
the complaints was observed — myalgia, muscle
weakness, asthenia, adynamia and increased acute
phase reactants. The patient was admitted to the

Fig. 3. PET/CT image after treatment does not show
metabolic activity of the vessels
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Rheumatology Clinic due to high disease activity
and a single infusion of Methylprednisolone 1000
mg intravenously was performed. Azathioprine dose
was increased to 150 mg/day. The patient continued
outpatient treatment with Dehydrocortisone 5 mg
— 4 tablets/day for a period of 1 month, after which
the dose was gradually reduced to 2 tablets/morn-

ing in combination with Azathioprine 150 mg/day.
Three months later or 1 year after initiation of treat-
ment, the patient underwent a follow-up PET/CT
scan. Normalization of the metabolic of the affected
vessels and absence of underlying morphological
changes in their walls from the native examination
was established.

Table 1. ACR criteria for classification of Takayasu’s arteritis. A diagnosis of Takayasu arteritis requires that 3 of the 6

criteria are met [Arend WP, 1990]

Sr. No. Criteria

[u—y

oo e

Age at disease onset < 40 years
Claudication of extremities

Decreased brachial artery pulse

Blood pressure difference >10 mmHg
Bruit over subclavian arteries or aorta

Arteriogram abnormality

Table 2. 2022 American College of Rheumatology/EULAR classification criteria for Takayasu arteritis [Grayson PC, 2022]
_—

2022 AMERICAN COLLEGE OF RHEUMATOLOGY / EULAR

CLASSIFICATION CRITERIA FOR TAKAYASU ARTERITIS

CONSIDERATIONS WHEN APPLYING THESE CRITERIA

» These classification criteria should be applied to classify the patient as having Takayasu arteritis when

a diagnosis of medi | or larg

| vasculitis has been made

* Alternate diagnoses mimicking vasculitis should be excluded prior to applying the criteria

ABSOLUTE REQUIREMENTS
Age < 60 years at time of diagnosis

Evidence of vasculitis on imaging®

ADDITIONAL CLINICAL CRITERIA

Female sex +1
Angina or ischemic cardiac pain +2
Arm or leg claudication +2
Vascular bruit? +2
Reduced pulse in upper extremity* +2
Carotid artery abnormality* +2
Systolic blood pressure difference in arms = 20 mm Hg +1
ADDITIONAL IMAGING CRITERIA
Number of affected arterial territories (select one)®
One arterial territory +1
Two arterial territories +2
Three or more arterial territories +3
Symmetric involvement of paired arteries® +1
Abdominal aorta involvement with renal or mesenteric involvement” +3

Sum the scores for 10 items, if present. A score of > 5 points is needed for the classification of TAKAYASU ARTERITIS.

1. Evidence of vasculitis in the aorta or branch arteries must be confirmed by vascular
imaging (e.q, computed ic/c resonance

"
p
2. Bruit detected by auscultation of a large artery, including the aorta, carotid, subclavian,
axillary, brachial, renal, or iliofemoral arteries.
3. Reduction or absence of pulse by physical examination of the axillary, brachial,
or radial arteries.
4. Reduction or absence of pulse of the carotid artery or tenderness of the carotid artery.

5. Number of arterial territories with luminal damage (e.g., stenosis, occlusion, or aneurysm)

detected by o from the following nine territories:
thoracic aorta, abdominal aorta, mesenteric, left or right carotid, left or right subclavian,
leftorright renal arteries.

6. Bilateral luminal damage (stenosis, occlusion, or aneurysm) detected by angiography or

ultrasonagraphy in any of the following paired vascular territories: carotid, subclavian,
orrenal arteries.

7. Luminal damage (stenosis, occlusion, aneurysm) detected by angiography or ultrasonography

involving the abdominal aorta and either the renal or mesenteric arteries.
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DiscussION

The clinical signs and symptoms of Takayasu's
arteritis can vary widely. In most cases, the first man-
ifestations of the disease are non-specific. Arthral-
gia, myalgia, fatigue and malaise, subfebrile and
febrile conditions are observed. In case of clinically
significant involvement of the vascular wall of the
aorta and its branches, complaints are correspond-
ing to the affected region such as absent or reduced
pulse, difference in systolic arterial pressure in both
arms, new-onset arterial hypertension with involve-
ment of the retinal arteries, neurological manifesta-
tions with involvement of the carotid arteries such as
headache and transient ischemic attacks and other
symptoms [6-10].

The most widely used criteria in the diagno-
sis of the disease are the classification criteria of
the ACR from 1990, as it is necessary to fulfil 3
out of 6 criteria [11]. At the onset of the disease,
the criteria are usually not met and the clinical
feature may be dominated only by non-specific
symptoms, as it is in our case. Imaging studies
of the vessels are crucial for the diagnosis of
Takayasu arteritis, especially in the early phase
of the disease. CT and magnetic resonance to-
mography-angiography are most often used,
with the help of which lesions on the examined
vessels such as stenoses, obturation and aneu-
rysms can be visualized [14]. Ultrasound is also
the method of choice for carotid and subclavian
arteries, but it is limited to the study of superfi-
cial vessels and the impossibility of studying the
aorta and its proximal branches [15]. Conducting
PET with radiolabeled deoxyglucose is used both
in the diagnosis of the disease and in screening.
This methodology allows visualization of an in-
flammatory process in the vessels through the
uptake of radiolabeled glucose by the inflam-
matory cells in the vessel wall, even before the
presence of morphological changes that occur in
the late phase of the disease [16, 17, 18]. In the
2018 EULAR Guidelines, the recommendations
for suspicion of vasculitis of the large vessels are
in the direction of conducting ultrasonography
and MRI as the means of first choice, and PET
and Computed tomography as an alternative op-
tion for early diagnosis [19]. In our clinical case,
PET was performed to exclude malignancy and
screen for large vessel vasculitis, and a diagno-
sis of Takayasu'‘s arteritis was made. Positron
emission tomography, due to the high sensitivity
of the methodology and the mechanism of vessel

imaging, is the means of choice for monitoring
disease activity and the possibility of evaluating
the therapeutic effect.

CONCLUSION

Due to suspicion of vasculitis of the large vessels
in the differential diagnostic plan, the patient under-
went a highly specialized imaging study — PET-CT,
thanks to which a diagnosis of Takayasu'‘s arteritis
was made in the early phase of the disease. Imag-
ing studies play a key role in the diagnostic process,
especially when the clinical picture does not present
with typical symptoms.
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KNUHWYEH CNYYAN HA NALUMEHT C EKCTPAOCAJIEH CAPKOM HA IOUHT

RHEUMATOLOGY
Vol. XXX, Ne 4/2022

H. Ctounos, C. EmuH, X. OumoBa, B. Bosaxnesa

KnuHuka no pesmatonorusi, YMBAJ “Cs. NeaH Punckn” — Codus

Pesrome. Capkombm Ha FOuHe e emopusim Hal-4ecmo cpewjaH KocmeH myMop 8 0emcka U IoHOWeCKa 8b3-
pacm. Yecmomama My ce pasnuyasa 3Ha4umesiHo cped pacume, HO € CpasHUMesHoO PSOBbK cped YepHo-
Koxume deya u Kumaulckomo HacesneHue. NayueHmume cbC capkoMm Ha FOuHe rposiesseam floKanHu cuMmrl-
momu, xapakmepusupawu ce ¢ obpasysaHe Ha mymMopHa maca, 6orka, nodysaHe, 8eHo3Ha ounamauusi u
xunepemusi. BbamoxHo e 0a 8b3HUKHam rnamosio2udHu ¢ghpakmypu rnopadu KOCMHU Memacma3su C rpoe-
pecupauwy, Hegponoau4eH dechuyum 00 napanusa. B cnyyaume, koeamo capkombm Ha KOuHe npou3xoxda
om epbOHama cmeHa, Yyecmo ce Habnodasa nnespasnHa UHgunmpayusi, KOMbUHUpPaHa ¢ KapyuHOMamo3eH
nnespum. [Npedcmassme KnuHUYEH crydal Ha nayueHm Ha 40 e., QuazHocmuyupaH mbpeoHadYasHo ¢ bel-
Kepoea Kucma 8 sisseama 3adKosisiHHa siMka. Cried nposedeHa KOHcynmauusi ¢ opmored 60/IHUSIM e HacoYeH
3a Xupypeu4yHo omcmpaHsieaHe Ha hopmayusma. VisebpuwieHa e ekcmuprnayusi, HO XUcmosnao2u4YHUsIm pesyr-
mam He nomebpxdasa OuazHo3ama U Xxapakmepu3upa Haxo0kama Kamo “KucmudeH 5106ynapeH KanuispeH
xemaHeuom*, [lpe3 Hoemepu 2018 e. cned peyudus Ha ghopmayusima e udsbpuieHa peekcyusus. [posede-
Homo erocriedcmaue UMyHOXUCIMOXUMUYHO u3crie08aHe ycmaHosesea, Yye UMyHOeHOMUMHO U Mopghosio-
2UyHO HaxoOKkama Koperupa 8 Hall-8ucoKa cmereH C ekcmpackesnemeH capkom Ha FOuHe. []ea meceua cried
ekcyususima e nposedeH PT/CT, om kolimo He ce ycmaHossisam peyudus u 8mopuyHa ducemMuHayusi. EOoHa
200UHa Mo-KbCHO, MO M0800 Ha apmpariauu 8 0sicHa paMeHHa cmaea rnpu nayueHma ca rposedeHu MPT u
KT. Pesynmambm om obpa3Hume u3criedgaHusi ycmaHosesisa peyudus Ha mymopa e duacghudama Ha 0eceH
Xymepyc ¢ 8mopuyHa uHmparlynmoHanHa oucemuHayusi. [lpu 60nHuUs e 3arnoyHama xumuomepanusi ¢ 006bp

KITUHU4YeH omeoegop.

Knrowoeu dymu: capkom Ha FOuHe, mepaneemuyeH rnodxod, XpoHuUYeH 60IKo8 CUHOPOM

BbBEAEHME

damunuara Ha FOuHr capkomuTe (PHOC) e rpyna
3r10Ka4eCTBEHN TYMOPU Ha KOCTUTE N MEKUTEe TbKa-
HW. KbM Hes ce npuyncnsaeat KNnacu4ecknsitT Capkom
Ha HKOuHr, ekcTpaocanHuAT (eKcTpackeneTeH) cap-
koM Ha KOuHr, pPNET n TymopbT Ha AckuH [1].

3a NbpBM NbT CbLCTOSTHUETO € OMNUCaHO MNpe3
paneyHata 1921 r., KoraTo aMepuKaHCKUAT naTonor
Ihbxenmc KOuHr nacnegsa kKiopetTupaH martepuan oT
KOCTeH Tymop Ha 14-roguwHO MOMWUYE, KOWUTO ce
pasnu4yaBa KakTo OT TUNMYHaTa MUKPOCKOMCKa Kap-
TMHA Ha OCTEOCAapKOM, Taka M OT no3HaTuTe opmu
Ha MuenomHuTe Tymopu [2]. PHOC 3acqarat npeamm-
HO Jeua W nogpacTeBawy € nukoBa 3abonsemocT
BbB BTOpaTa Aekaga okono 15-roguiHa Bb3pactT,
HO Makap ¥ No-psako ce Habrogasa v Npy Bb3pacT-
Hn > 30-roguwHa Bb3pacT [3, 4, 9]. 3abonsemocT-
Ta B nonynauusta Bapupa mexay 2,3-3 crny4das Ha
1 000 000 HaceneHue ¢ Neko npeBanupaHe B nonsa
Ha mbxkuda non 1,2-1,5: 1 [3, 4, 5]. OtgenHuTe HO30-
nornyHMTe eanHMum oT hamunusta Ha FOuHr capko-
MUTE CNOAENAT HAKOM MHOTO CXOOHW XMCTOMOMMYHMY,
UMYHOXUCTOXMMUYHU Y FTEHETUYHU XapaKTEPUCTUKN,

nopaam Koeto ca cbbpaHu B egHa rpyna. OT xuc-
TOMNOMMYHa rnegHa Todka Te ce NPeAcTaBsT KaTo
MarKku Kpbrmv CUHW KNETKM C OCKbAHAa uuTonnasMa
W 3aKkpbrneHn sapa [6]. Ypes XxpomMo3oMHU aHanu-
31 e gokasaHo, ye npu okono 85% oT cnyyauTe ce
Kacae 3a reHeTM4YHa aHoManusi, M3passiBalla ce B
peuunnpoyHa TpaHcnokaumsa mexagy EWSR1 n FLI1
reHute 1(11;22)(q24;912), kaTo B KpariHa CMeTKa ce
obpasyBa EWSR1-FLI1 cpy3noHeH reH [7, 8].

Knacuuyeckusat capkoM Ha FOuHr e BTOpUAT Mno
YyecToTa TYMOp Ha KOCTUTe Mpu Aela v nogpacTea-
wwm cnen octeocapkoma [3, 4, 9]. JocTta no-psiako
CpeLlaH e ekCTpacKeneTHMAT capkom Ha KOuHr, kon-
TO NMpou3xoxaa OT MeKUTEe TbKaHu U e C YyecToTa
mexay 6-47% ot yanata ®HOC [10].

HawuaT knMHu4YeH cnyyar ce oTHacs 3a nauu-
€HT Ha 40-roguLuHa Bb3pacT C eKCTpackeneTeH cap-
kom Ha KOuHr B nonnurteanHarta obnacrt.

KNMHWYEH cny4yAn

Kacae ce 3a Mbx Ha 40 1., konTo B Kpas Ha 2017
r. cbobLlaBa 3a nogyBaHe 1 Bonka B obnactra Ha
nsBaTa 3agkonsHHaTa sMKka. Bnocneactsue Gon-
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HUAT Ce onnakea OT OrpaHnYeHe Ha OBUXEHUSTa
B NIBOTO KOMSAHO U € XOCnuTanu3vpaH B KNUHUKa
no optoneaus npes tonn 2018 r. Npu nauneHTa e
yCcTaHOBeHa opmaLmsi, 3a KOSTO € N3Ka3aHo CbM-
HeHue 3a OelikepoBa Kucrta ¢ pasmepu 7,4/4 cwm.
V3BbplleHa e ekcTupnauusi, HO XUCTOMOMMYHUAT
pesyntaT He NOTBbpXAaBa [uarHosaTa W xapak-
TepusMpa Haxogkata KaTo “KuctuyeH nobynapeH
kanunspeH xemaHrnom“. lNpes Hoemepu 2018 1. no
noBoj peunaue Ha hopMaumsTa e u3BbpLUeHa pe-
ekcumaus. NpoBegeHOTO BNOCNEACTBUE UMYHOXNC-
TOXMMMWYHO M3CredBaHe yCTaHOBSBA, Ye UMyHode-
HOTUMHO 1 MOPMONOrMYHO HaxoakaTa Kopenvpa B
Han-BMCOKa CTEMNeH C eKCTpacKeneTeH capkom Ha
tOunr. [1Ba meceua cnep ekcuusnsata € npoBeaeH
PT/CT, oT KONTO He ce ycCTaHOBSABaT peuuauB 1
BTOPUYHA AMCEMUHALNS.

Mpe3 2019 r. 6ONMHMAT OTHOBO Ce XocnUTanuan-
pa no noBoA HoBOMOsBWIa ce Gonka B obnacTTa Ha

OSICHOTO pamMo U MULLHULA NO MexaHudeH Tun. OT
npoBegeHnTe obpasHn n3crneaBaHnsa ce Habngasa
Hanuumne Ha MPT un KT gaHHu 3a peumame Ha TyMo-
pa B ouadmsarta Ha feceH XyMepycC C BTOPUYHA UH-
TpanynMmoHanHa ancemuHauus. M3BbplieHa e ou-
oncus OT ne3usaTa, KaTo XUCTONOrMYHUAT pesynTaT
noTebpxaasa peunaus Ha HOuHr capkom. Nauunen-
TbT CE€ HAaCO4YM KbM KITMHMKA MO OHKOMNOMNs, KbAETO
ce cTapTupa xumuoTtepanusa ¢ EnncnHgan n Vdoc-
damua. Cnen aBa TepaneBTUYHM Kypca NedYeHneTo
npoabmkaea no cxemata VEC/IE.

H3cnedeaHus:

MKK, OKK, 6uoxmmus, koarynaumoHeH craTtyc —
0e3 OTKNOHEeHWst OT pechepeHTHUTE CTOMHOCTM.

AMP Ha nbpBUYHaATa Haxodka npeau nbpBaTta
onepartvBHa MHTepBeHUMS: fonama HanobeHa Kowm-
nnekcHa myntuHogynapHa Ty cdopmaums B nonnum-
TearHa gMKa BNnsiBO, JocTuralla pasvepn 66/59/64

Que. 1. EkcmpaocaneH capkom Ha FOuHe e nsiea

3a0KoJIsIHHa sIMKa

®ue. 2. PeHmeeHozpaghus Ha 6enu opoboee
C Hanuyue Ha UHMpanyJsIMoHasIHa uceMuHauusi
Ha capkoma Ha FOuHe

Que. 3. KT daHHU 3a uHmpanynmMoHanHa
ducemuHayusi Ha capkom Ha lOunHe



88 H. Ctounos, C. EmuH, XX. lumosa, B. Bosmxunesa

MM, aHraxupawa nogkoXxHaTta MacTHa TbKaH W
oKasBalla M3pa3eHa KOMMpecusi BbpXy MYCKynu-
Te No cbCeacTBo. BbTpeorHuwHata cTpykypa Ha
dopmaumaTa € KOMMAEKCHa — Hamnumue ca KUCTUYHU
(MpeouMHO nepudepHO pPasnorfoXeHn) U ConUAaHU
(c Bapupall MHTEH3UTET) KOMMOHeHTU. Habnogasa
ce nepudokaneH egem B MacTtHata TbkaH Mo Cb-
ceacteo. Cnen annukaumsi Ha KOHTpacTHa maTepus
€ Hanvue MHTEH3UBHO ycurneaHe B obnactra Ha co-
nNnOHUTE KOMMOHEHTU Ha hbopmaumsTa n nepudep-
HO Ha KUCTUYHUTE.

XncTonaTonormMyHo u3crenBaHe: KUCTUYEH Io-
OynapeH KanunspeH XeMaHr1oM.

XncTtonaTonornyHo uacnensaHe (peuvams): Me-
KOTbKaHEeH TYMOp Ha NnsiBa 3aAKOMsiHHA sIMKa C MOp-
donorna Ha OpebHOKNEeTbYEH CapkoM, ¢ MOpdo-
nornst U MYHOEHOTUMN CXOAHU C eKCTpacKerneTeH
KOuHr capkom.

VIMYHOXUCTOXMMUSA: aTUNUYHUTE KNETKU eKcrnpe-
cupat: CD99 (100%), Vimentin, S-100. Te He ekc-
npecupar: TLE-1, MDM2, HMB45, CK19, MyoD1,
CD31, NSE, NF200. FLI1 He e n3cnensaH.

VIMyHOXMCTOXMMNS OT OuomncuyeH Mmarepuan
OT Xymepyc (peuunamB): KOCTHU bparMeHTn 1 Meku
TbKaHu ¢ MHpNUTpauma ot manurHeH “‘small, blue,
round cell” Tymop, Han-BepoATHO HKOWHIK capkoMm.
AtnnnynHuTe knetkm ekcnpecupat CD99 n Vimentin.
He ce ekcnpecupart: Actin, Desmin, CD45, EMA.

OBCBHXOAHE

EkcTtpaocanHuat capkom Ha KOuHr e arpecuBHa
Heonmnasns Ha MeKMTe TbKaHW C BMCOK MeTacTaTu-
YeH noTeHumar, KOMTO MOXe Aa 3acerHe Bcska aHa-
ToMMYHa obnact [11, 12, 13]. 3a pasnuka oT KOCTHUSA
0OCTeOoCcapKoM, ekcTpackeneTHata popma Ha Tymopa
3acsara no-Bb3pacTHU NauMEHTU, KOMTO ce guarHo-
cTMuMpaT okono yeTBbpTata gekaga [14]. B egHa
MHAWIMCKA OHKomnornyHa 6onHuua u nacnegosaten-
ckn mHcTuTyT Sudha S. Murthy et al. nacneggar ko-
xopTa oT 302-ma nauneHTn ¢ ®HOC, npocneassann
3a nepwuog ot okono 10 roguHu. [JaHHuTe OT Npoyy-
BaHeTo coyat, ye npu 119 (77.7%) oT naumeHTu-
Te TYMOPbBT Ce foKanuampa B MEKUTE TbKaHW, KaTto
Han-4ecTo ce cpella B Gegpara, rpbAHMS KOLW 1 Na-
pacnuHanHua pernoH. Camo npu gBama nauueHTu
OT Tasu KoxopTaTa TYMOPbT € floKkanuanpaH B non-
nuTeanHaTa obnacT, KOETO Ce OKa3Ba OTHOCUTENHO
psifika nokanusauusi, KakTo B NPeACcTaBEeHUs OT Hac
KIUHUYEH cry4van.

Mopagu HecneuudmyHaTa KAMHUYHA KapTuHA,
KOSITO Ce n3pa3siBa OCHOBHO C MOAyBaHe W flokanHa
bonka [15], 3a nocTaBsHe Ha AuarHosata ca HyXHu

OOMbIHUTENHW PaaNONOrMYHU, XMCTONMOMMYHN U UMY-
HOXUCTOXMMUYHU  M3CneaBaHus, CbOTBETHO cref
B3eMaHe Ha buorncmyeH matepuan ot hopmauuara.

Pagunorpadckute Genesn Ha TO3M Tymop ca
Cblo HecneunduyHn [16]. Ha peHTreHorpadusa
MOXe Aa ce BUaM ronsma MekoTbkaHHa hopmauus,
B HSIKOW Criyyaun C KanuudukaTtu, Kakto 1 3acsraHe
N epo3vpaHe Ha nognexalarta KocT. [Mpu TymopHa
dopmaumsa ¢ Mankm pasmepu € Bb3MOXHO [a MMma
HOpMarneH peHTreHorpadcku obpas Ha nscnensaHa-
Ta 30Ha [17].

Ob6wuyariHo KT obpas B NoBeYETO Criyyam ycTaHo-
BsiBa HecneundpunyHa MeKOTbKaHHa TyMopHa dop-
MaLuMsa C HamaneHa aTteHwauuns, 6nmska 4o Tasun Ha
myckynuTe [18].

YnTpasBykoBata Haxogka Bu3yanuaupa Xuno-
exoreHHa xeTeporeHHa maca ¢ Bucok PWD curHan
[19]. KaTo no-yyBcTBUTENHa OOpasHa MeToauka
MPT c koHTpacT Moxe ga usobpasu nceBgokancy-
na c pobpe oTrpaHnyeHn proose. O6mnkHoBeHO B T1
MeKOTbKaHHaTa oopMaLms € C XeTePOreHeH CuUrHa-
NeH MHTEH3NTET, a B T2 B NOBEYETO Cryyau € nosu-
weH [18].

XucTtonormyHaTta Haxogka npu ®KOC ce xapak-
Tepuaupa ¢ Mankm Kpbrin CUHU KNETKM C OCKbAHa
umTonnasma, cbabpKalla rmuKOreH U oBanHu sapa
C pasnpbcHaT xpomaTuH [6, 20].

KneTknTte Ha TymopuTe OT CEMENCTBOTO Ha FOMHT
capkomuTe ekcnpecupat B 99% CD99 membpaHeH
aHTureH [21], konto obaye ce cpewa u nNpu gpyru
HeonnacTU4HU KneTku [22]. 3a Han-cneundunyHa 3a
Tasu rpyna Heomnmnasuu ce cMmsiTa ekcrnpecusita Ha
FLI1 [23]. B npeacrtaBeHus OT HAC KIWHWYEH Criy-
Yah MUMYHOXUCTOXMMWYHOTO M3crenBaHe MOTBbPX-
[aBa eKcrnpecusita Ha aTunu4HuTe kneTkm Ha CD99
(100%). Cnopepn HanpaBeHaTa nuTepaTypHa crnpas-
Ka e Bb3MOXHa U eKkcrpecusiTa Ha gpyrn MeMopaH-
HW aHTUreHn kato Hanpumep NSE, S-100 npoTtenH
N cuHanTomsmn, 3a KOETO Ce cunuTa, Ye 3aBucu oT
cTerneHTa Ha HeBpoekTogepmanHa gudepeHuma-
ums [20]. Benpeku 4e He e nacneasaH FLI1, npu Ha-
WM KNMHMYEH cnyydan ce yctaHoBsiBa NSE, koeto
Bepucmumpa guarHosara. JibuerepanuaTa e buna
cTaHgapTHOTO nedeHue 3a OHOC go 1960 r., kaTto
nbyeTeEpanUATa UM XUPYPrnMYHOTO OTCTPaHSABaHE
Ha Tymopa ca Ounu egunHCTBEHUTE METOAMKW 3a
neyeHne pgotoraea [26]. CapkomMbT Ha KOMHr noHac-
TOSILLEM W3MCKBA MYNMTUAUCUMMIMHAPEH nogxos,
BKIMIOYBALL, XMMUOTEPaNud, XMpyprusa u nbyetepa-
nua. MNpu TpyoHW 3a ekcum3ansa TyMOpHU cbopmaumm
C NOAXoAsiwa rpaHuiua ce npunara npegonepartme-
Ha nbyeTepanus (36-55 Gy). Mo nogobeH HaunH ce
npwvnara criegonepatmBHa mbYyeTepanusi, ako rpaHu-
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uarta, nocTurHata 4pes onepauusi, € HegocrtaTbyHa
3a fiokarneH KoHTpor. MpoBegeHnTe KINMHUYHK Npo-
y4BaHUS MokKaseaT, Ye nauueHTuTe, Npu KOMTO ca
yCTaHOBeHN 6enogpobHn mMeTacTasu n e nposede-
Ha nmbyeTepanus, MaT no-onaronpusiTHa NPorHosa
B CpaBHEHMWe C Te3n, KOMTO He ca MPOBENU Takasa
[27, 28]. B onucaHusa OT Hac KNUHWYEH crny4van, npu
ycTaHoBsiBaHe Ha 6enogpobHMTE MeTacTasu € npo-
BeJeHa XMmuoTepanusi, Ho BbMpekn ToBa ce Habnto-
haBaT go0bp KIIMHUYEH OTroBOP M CTabununsnpaHe
Ha CbCTOSHMETO Ha NauneHTa.

3AKINIOYEHUE

MekoTbKaHHUTE capkoMK B monnuTeanHara o6-
nacT ca psiako 3abonsiBaHe C HETUMU4YHAa JloKanu-
3auma [24]. B cbwoTo BpeMe nonnuTeanHa Kucrta
(GenkepoBa kucTa) ce cpella CpaBHUTENHO YECTO

B peBMaTonorMyHata npakTuka, KoATo npeacTa-
BMNsiBa OTOK Ha Oypcarta racTpoOKHEMUKYC — CeMMU-
MemMbpaHO3yC nopagu pasnuyHa BbTpecTaBHa na-
TOrnorusi Ha KomnsiHHata cTtaBa [25]. ToBa e 6una u
MbpBOHAYanHarTa avarHosa npuv Halwusi nauueHT, HO
fbnarogapeHne Ha NPOBEAEHUTE XMCTONATONOMMYHU
n3cnedBaHvs e nocTtaBeHa psdgkaTa AuarHosa ex-
cTpackeneTteH capkoM Ha FOuHr.

JonbnHutenHn obpasHu u3creaBaHust 3Ha4u-
TENHO JOMPUHAcCAT 3a NpeuM3MpaHeTo Ha AuarHo-
3aTa nopagu LmMpokaTta AaudepeHumnanHoguarHoc-
TMYHA KapTUHa Ha natonoruaTa B Ta3yM aHaToOMU4YHa
obnact. >KuBoTocnacsiBawo e audepeHuMpaHeTo
Ha [OBpOKa4yeCcTBEHU OT 3MOoKavyeCTBEHW NpoLecu
KaTo 3MNaTHWAT CTaHAapT Mpu HaW-manko CbMHe-
HMe 3a MarMrHeHoOCT € NPOBEXAaHeTo Ha bruoncus ¢
UMYHOXMCTOXMMUYHO U3CMeaBaHe Ha ThKaHTa.
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CASE REPORT OF A PATIENT WITH EWING’S SARCOMA

N. Stoilov, S. Emin, Z. Dimova, V. Boyadzhieva

Department of Rheumatology, University Hospital ,Sv. lvan Rilski“ — Sofia

Abstract. Ewing‘s sarcoma is the second most common bone tumor in childhood and adolescence. Its incidence
varies significantly among races, but is relatively rare among black children and the Chinese population.
Patients with Ewing sarcoma exhibit local symptoms characterized by tumor mass formation, pain, swelling,
venous dilatation, and hyperemia. Pathological fractures due to bone metastases with progressive neurological
deficit to paralysis may occur. In cases where Ewing'‘s sarcoma originates in the chest wall, pleural infiltration
combined with carcinomatous pleuritis is often presented. We present the case of a 40-year-old patient initially
diagnosed with a Baker's cyst in the left popliteal fossa. After consultation with an orthopedic surgeon, the
patient was referred for surgical removal of the formation. An extirpation was performed, but the histological
result did not confirm the diagnosis and characterized the finding as ,,cystic lobular capillary hemangioma*“. A
re-excision was performed in November 2018 due to recurrence of the formation. Immunohistochemical tests
performed subsequently found that immunophenotypically and morphologically the finding correlated most
highly with Ewing’s extraskeletal sarcoma. Two months after excision, PT/CT was performed, which showed
no recurrence and no secondary dissemination. One year later, due to arthralgias in the right shoulder joint,
the patient underwent MRI and CT. The result of imaging studies revealed tumor recurrence in the diaphysis
of the right humerus with secondary intrapulmonary dissemination. The patient started chemotherapy with
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good clinical response.

Key words: Ewing's sarcoma, therapeutic approach, chronic pain syndrome

INTRODUCTION

Familial Ewing sarcomas (FES) represent a
group of malignant tumors of bone and soft tissue.
It includes classical Ewing sarcoma, extraosseous
(extraskeletal) Ewing sarcoma, pPNET and Askin‘s
tumor [1].

The condition was first described in 1921 when
the American pathologist James Ewing examined
curetted material from a bone tumor of a 14-year-old
girl, which differed from both the typical microscop-
ic picture of osteosarcoma and the familiar forms
of myeloma tumors [2]. FES predominantly affect
children and adolescents with a peak incidence in
the second decade around the age of 15 years, but
although less common, is also seen in adults >30
years of age [3, 4, 9]. The incidence in the population
ranges between 2.3-3 cases per 1,000,000 popula-
tion with a slight male preponderance of 1.2-1.5:1 [3,
4, 5]. The individual nosological entities of the Ewing
family of sarcomas share some very similar histo-
logical, immunohistochemical and genetic features,
and are therefore grouped together. Histologically,
they present as small round blue cells with sparse
cytoplasm and rounded nuclei [6]. It has been shown
by chromosomal analyses that approximately 85%
of cases are genetic abnormalities, consisting of a

reciprocal translocation between the EWSR1 and
FLI1 genes t(11;22)(q24;q12), ultimately resulting in
an EWSR1-FLI1 fusion gene [7, 8].

Classical Ewing sarcoma is the second most
common bone tumor in children and adolescents
after osteosarcoma [3, 4, 9]. Much less common is
Ewing‘s extraskeletal sarcoma, which originates in
soft tissue and has an incidence between 6- 47% of
all FES [10].

Our case report concerns a 40-year-old patient
with Ewing'‘s extraskeletal sarcoma in the popliteal
region.

CLINICAL CASE DESCRIPTION

We present a 40-year-old man who reported
swelling and pain in his left knee in the area of popli-
teal fossa at the end of 2017. Subsequently, the pa-
tient complained of restriction of movement in the left
knee and was hospitalized in an orthopedic clinic in
July 2018. The patient was found to have a suspected
Baker‘s cyst measuring 7.4/4 cm. An extirpation was
performed, but the histological result did not confirm
the diagnosis and characterized the finding as ,cys-
tic lobular capillary hemangioma®. A re-excision was
performed in November 2018 due to recurrence of
the formation. Immunohistochemical study performed
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subsequently found that immunophenotypically and
morphologically the finding correlated most highly
with Ewing'‘s extraskeletal sarcoma. Two months af-
ter excision, PT/CT was performed, which showed no
recurrence and no secondary dissemination.

In 2019, the patient was again hospitalized for
new-onset mechanical-type pain in the right shoulder
and arm. From the imaging studies performed, there
was MRI and CT evidence of tumor recurrence in the
right humerus diaphysis with secondary intrapulmonary
dissemination. Biopsy was performed from the lesion
and histological result confirmed recurrence of Ewing
sarcoma. The patient was referred to the oncology clin-
ic, where chemotherapy with Episindan and Ifosfamide
was started. After two therapeutic courses, the treatment
continued according to the VEC/IE regimen.

TESTS

Complete blood count, biochemistry, coagulation
status — no deviations from reference values were found.

MRI of the primary finding prior to the first surgi-
cal intervention: large depressed complex multinod-
ular Tu formation in the popliteal fossa on the left,
reaching a size of 66/59/64 mm, involving the sub-
cutaneous fat and exerting marked compression on
the adjacent muscles. The intra-cutaneous texture
of the formation is complex: there are cystic (mainly
peripherally located) and solid (with variable intensi-
ty) components. Perifocal edema is observed in the
adjacent adipose tissue. After application of contrast
material, there is intense enhancement in the area of
the solid components of the formation and peripher-
ally in the cystic components.

Histopathological examination: cystic lobular
capillary haemangioma.

Histopathological examination (recurrence): soft
tissue tumor of the left popliteal fossa with morphol-
ogy of small cell sarcoma, with morphology and im-
munophenotype similar to extraskeletal Ewing sar-
coma.

Fig. 1. Extraosseous Ewing‘s sarcoma in the left

popliteal fossa

Fig. 2. Lung radiograph showing intrapulmonary
dissemination of Ewing‘s sarcoma

Fig. 3. CT evidence of intrapulmonary
dissemination of Ewing‘s sarcoma
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Immunohistochemistry: atypical cells expressed:
CD99 (100%), Vimentin, S-100. They do not ex-
press: TLE-1, MDM2, HMB45, CK19, MyoD1, CD31,
NSE, NF200. FLI1 has not been studied.

Immunohistochemistry of humerus biopsy ma-
terial (recurrence): bone fragments and soft tissue
infiltration from a malignant ,,small, blue, round cell®
tumor, most likely Ewing sarcoma. Atypical cells ex-
press CD99 and Vimentin. Not expressed: Actin, De-
smin, CD45, EMA.

DiscussION

Extraosseous Ewing sarcoma is an aggressive
soft tissue neoplasia with high metastatic potential that
can affect any anatomical region [11, 12, 13]. Unlike
osteosarcoma of bone, the extraskeletal form of the tu-
mor affects older patients, who are diagnosed around
the fourth decade [14]. In an Indian cancer hospital
and research institute, Sudha S Murthy et al. studied a
cohort of 302 patients with FES, followed for a period
of about 10 years. Data from the study showed that
in 119 (77.7%) of the patients, the tumor was located
in the soft tissues, with the most common sites being
the buttocks, thorax and paraspinal region. In only two
patients of this cohort the tumor was localized in the
popliteal region, which appears to be a relatively rare
localization, as in the clinical case we presented.

Due to the nonspecific clinical picture, which is
mainly expressed by swelling and local pain [15],
further radiological, histological and immunohisto-
chemical examinations are needed to establish the
diagnosis, respectively after taking biopsy material
from the formation.

Radiographic features of this tumor are also non-
specific [16]. A large soft tissue formation, in some
cases with calcifications, as well as involvement and
erosion of the underlying bone can be seen on ra-
diographs. In a tumor formation of small size, it is
possible to have a normal radiographic image of the
examined area [17].

Usually, CT imaging in most cases reveals a
nonspecific soft tissue tumor formation with reduced
attenuation similar to that of muscle [18].

Ultrasound findings visualize a hypoechoic het-
erogeneous mass with high PWD signal [19]. As a
more sensitive imaging modality, MRI with contrast
can isolate a pseudocapsule with well-defined edg-
es. Typically, at T1, the soft tissue formation has a
heterogeneous signal intensity, whereas at T2, it is
mostly elevated [18].

Histological findings in FES are characterized by
small round blue cells with scant cytoplasm contain-

ing glycogen and oval nuclei with scattered chromatin
[6, 20]. Cells of the Ewing sarcoma family of tumors
express 99% CD99 membrane antigen [21], which
is, however, also found in other neoplastic cells [22].
FLI1 expression is thought to be most specific for this
group of neoplasias [23]. In the clinical case we pre-
sented, immunohistochemical study confirmed the
expression of CD99 by atypical cells (100%). Accord-
ing to the literature review performed, the expression
of other membrane antigens such as NSE, S-100
protein and synaptophysin, is also possible, which is
thought to depend on the degree of neuroectodermal
differentiation [20]. Although FLI1 was not investigat-
ed, NSE was detected in our case, which verified the
diagnosis . Radiotherapy was the standard treatment
for FES until 1960, and radiotherapy or surgical re-
moval of the tumor were the only treatment modali-
ties until then [26]. Ewing sarcoma currently requires
a multidisciplinary approach involving chemotherapy,
surgery and radiotherapy. In tumor formations difficult
to excise with an adequate margin, preoperative ra-
diotherapy (36-55 Gy) is administered. Similarly, post-
operative radiotherapy is administered if the margin
achieved by surgery is insufficient for local control.
Clinical trials have shown that patients who are found
to have pulmonary metastases and undergo radio-
therapy have a more favorable prognosis compared
with those who do not [27, 28]. In the clinical case we
described, chemotherapy was performed when lung
metastases were detected, but despite this, a good
clinical response and stabilization of the patient's con-
dition was observed.

CONCLUSION

Soft tissue sarcomas in the popliteal region are
a rare disease and atypical localization [24]. At the
same time, popliteal cyst (Baker's cyst) is relatively
common in rheumatologic practice, which represents
edema of the bursa gastrocnemius — semimembra-
nosus due to various intra-articular pathology of the
knee joint [25]. This was the initial diagnosis in our
patient, but thanks to the histopathological studies
performed, the rare diagnosis of Ewing‘s extraskele-
tal sarcoma was made.

Further imaging studies significantly contrib-
uted to the refinement of the diagnosis due to the
wide differential diagnostic picture of the pathology
in this anatomical region. Life-saving differentiation
of benign from malignant processes, with the gold
standard in the least suspicion of malignancy being
biopsy with immunohistochemical examination of
the tissue.
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