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OPUITMHAIIHU CTATUA

ORIGINAL ARTICLES

INVESTIGATION OF THE RELATIONSHIP BETWEEN PTPN22 POLYMORPHISMS
AND LUNG SARCOIDOSIS: A CROSS SECTIONAL STUDY

S. Kaymaz', M. Kavas?, A. Demiray?, U. Karasu', V. Cobankara', S. Boga?

'"Pamukkale University Faculty of Medicine, Department of Rheumatology Denizli — Turkey
2Istanbul Sureyyapasa Chest Diseases and Thoracic Surgery Training and Research Hospital,
Department of Pulmonology — Turkey
3Pamukkale University Faculty of Medicine, Department of Genetics Denizli — Turkey

Abstract. Objective: Sarcoidosis is a systemic granulomatous disease with an unknown etiology characterized
by noncaseating granuloma formation. It most often affects the lungs. Protein tyrosine phosphatase non-
receptor 22 (PTPN22) is a gene that acts as a negative regulator of T-cell activation. Polymorphisms of
this gene are associated with multiple human autoimmune diseases. The aim of this study was to assess
the relationship between PTPNZ22 polymorphisms and lung sarcoidosis in a selected population. Methods:
The study included 64 patients with lung sarcoidosis and 30 healthy controls. Patients were genotyped
to determine two single nucleotide polymorphisms (SNPs) using the polymerase chain reaction (PCR)
method. Hardy—Weinberg equilibrium (HWE), an important tool for detecting genotyping errors, was tested.
Direct counting was used to estimate genotype frequencies. Logistic regression analysis was performed to
compare allele and genotype frequencies between the patient and control groups. Results: The results of
the study showed no correlation between lung sarcoidosis and the tested two SNPs of the PTPN22 gene
(rs2488457, rs1310182) (p > 0.05). The categorization analysis according to the clinical features, laboratory,
and radiographic characteristics showed no correlation between the tested polymorphism of PTPN22 and
these characteristics (p > 0.05). Conclusion: The present study demonstrated that the studied two SNPs of
the PTPN22 gene (rs2488457, rs1310182) were not correlated with lung sarcoidosis, suggesting that it might
be different from other classic autoimmune disorders. There is a need for more studies to verify these results
concerning lung sarcoidosis in other ethnic origins.

Key words: Sarcoidosis, PTPN22, Polymorphism

INTRODUCTION

Sarcoidosis is a systemic granulomatous dis-
ease with an unknown etiology characterized by non-
caseating granuloma formation. It most often affects
the lungs [1]. Increased populations of the effector T
cells have been demonstrated in lungs in cases of ac-
tive sarcoidosis. Concerning the Th1 (T helper)/Th2
paradigm, a cornerstone for our understanding of T
cell responses, pulmonary sarcoidosis was defined
as a Th1-polarized disease based on the aggressive
expression of IL12p40 and IFN-gamma in the lung.
Nonetheless, other T-cell lineages have also been
shown to have a potential role in sarcoidosis inflam-
mation. Several studies have identified the presence
of Th17 cells in lung tissue and BAL fluid in sarcoid-

osis [2, 3]. In addition to their proinflammatory role
in autoimmune diseases, IFN-gamma driven immu-
nopathology may be intensified by cells carrying a
Th17 phenotype in sarcoidosis. These nonclassical
cells of Th17 origin, which are capable of generating
Th1, can gain the capacity to produce IFN-gamma
partly through the effects of locally expressed IL-2
and TNF-alpha and intrinsic functional plasticity [4].
These cells, called Th17.1 cells, are predominantly
present in specimens of pulmonary sarcoidosis pa-
tients and are suggested to be the probable major
source of IFN-gamma production at active disease
sites [5, 6].

Located on chromosomes 1p13.3-p13.1, the
PTPN22 gene encodes the lymphoid-specific phos-
phatase (Lyp) that acts as a negative regulator of
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T-cell activation and development [6-8]. Some recent
studies have reported that the R620W (rs2476601)
polymorphism of the PTPN22 gene enhances suscep-
tibility to develop several autoimmune diseases such
as systemic lupus erythematosus (SLE), rheumatoid
arthritis (RA), and insulin-dependent diabetes melli-
tus (IDDM) [9-13]. The R620W (rs2476601) polymor-
phism of the PTPN22 gene interrupts the interaction
between Lyp and tyrosine-protein kinase CSK, also
known as C-terminal Src kinase, and may potentially
lead to hyperreactive pathogenic T-cell responses [6].
In addition, it requlates Th17 responses related to IL-
1B, which plays a critical role in the pathophysiology
of autoimmune/inflammatory diseases [14].

Genetic structures that may be risk factors for the
development of sarcoidosis have been described in
the literature. However, studies have mostly focused
on the relationship between HLA genes and loci as-
sociated with TNF [15-21]. On the other hand, it has
not been determined whether PTPN22 gene poly-
morphisms or defects are risk factors for sarcoidosis.
This study aimed to assess the relationship between
PTPN22 polymorphisms (rs2488457 (-1123C > G) and
rs1310182 (-852G > A) and lung sarcoidosis in pa-
tients with lung sarcoidosis and normal controls based
on the hypothesis that these polymorphisms may be
correlated with sarcoidosis and its parameters.

MATERIALS AND METHODS

This study was designed as a cross-sectional
study enrolling 73 patients (21 male, 52 female) with
lung sarcoidosis, who presented to the outpatient clinic
of internal medicine, chest diseases, or who were ad-
mitted to the tertiary care center. All patients were diag-
nosed based on the presence of the clinical symptoms,
radiographic findings of sarcoidosis, and biopsy evi-
dence of noncaseating epithelioid cell granuloma (22).
The clinical characteristics of the patients and their lab-
oratory results, including complete blood count, serum
biochemistry, and Mantoux test (5TU), were evaluated.
Patients with evidence of mycobacterial, fungal, and/
or parasitic infections, and those with a history of ex-
posure to organic/inorganic material known to cause
granulomatous lung diseases, and PTPN22-associat-
ed autoimmune diseases (RA, SLE, T1DM, Graves'
disease) were excluded from the study. To determine
the association of polymorphisms with clinical parame-
ters, the patients were grouped by their medical treat-
ments, radiological findings, serum angiotensin-con-
verting enzyme (ACE) levels, and disease stage.

Healthy volunteers (7 male, 23 female) were re-
cruited from the general population with the same
socioeconomic status and ethnic background as that

of the patients. All of the individuals screened were
found to have no family history of tuberculosis or any
other related disease. In addition, these individuals
had a negative tuberculin test, with normal chest ra-
diographs and peripheral blood count levels.

Radiographic Staging of Sarcoidosis

Chest radiographs are commonly used for the
staging of sarcoidosis based on its radiographic
appearance. This staging system has been widely
adopted for the assessment of sarcoidosis. Chest
radiographic findings of sarcoidosis were classified
by Scadding criteria into five stages [23].

Serum ACE

Serum levels of ACE (Angiotensin-Converting
Enzyme) were measured spectrophotometrically.
An ACE reagent containing synthetic tripeptide sub-
strate N-(3-(2-furyl) acryloyl) phenylalanylglycylgly-
cine (FAPGG) was used. FAPGG was catalyzed by
ACE to form FAB + glycylglycine. In this way, the
absorbance decreases at 340 nm, so the reaction
rate is calculated and ACE activity is measured [24].

Ethics Statement

The approval for the study was obtained from the
local ethics committee (Approval number: 60116787-
020/66924). All patients and controls included in the
study were informed about the purpose of the study
prior to participation. They gave written informed
consent. The study was conducted in accordance
with the principles of the Helsinki Declaration.

DNA Extraction

A Qiagen DNeasy kit (Catalog no: 69504 Hilden,
Germany) was used for the extraction of genom-
ic DNA following the anti-coagulation of peripheral
blood leukocytes with ethylene diamine tetraacetic
acid (EDTA). After 300 ml of blood was mixed with
cell lysis solution, spin-down, nuclei lysis solution
(Catalog no: 69504 Hilden, Germany) was used for
spin-down and lysis of leukocytes. The protein was
eliminated utilizing precipitation solution and centrif-
ugation. DNA samples were then transferred in Ep-
pendorf tubes and stored at -20°C until analysis.

Genotyping

The candidate SNPs of the PTPN22 gene, name-
ly rs2488457 and rs1310182 were selected. Re-
al-time PCR analysis was carried out on the ABI7500
Fast System. The conditions of PCR were as follows:
initial denaturation at 95°C for 10 minutes, followed by
denaturation at 95°C for 10 seconds, and annealing
at 60°C for 60 seconds. Denaturation and annealing
were performed for a total of 40 cycles. The master
mix information used for PCR is shown in Table 1.
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Table 1. Information on Master Mix Used for PCR Reaction

Components Volume
2X q PCR Probe Master Mix 10 pl
TagMan™ SNP Genotyping Assay (40X) 0.5ul
Template DNA 2.5l
Water 7l
TOTAL 20 pl

PCR: Polymerase chain reaction

Allelic Discrimination Analysis

Based on the real-time PCR result, the ,Allelic Dis-
crimination® analysis option was selected on the device.
Accordingly, amplification curves at FAM and VIC wave-
lengths were obtained from each SNP probe. According
to these amplification curves, the device automatically
performed allele discrimination of the samples.

Statistics Analysis

The study data were analyzed using IBM SPSS
Statistics version 20.0 software (Armonk, NY: IBM
Corp.). Quantitative variables were presented as
means, medians, and amplitudes, while categorical
variables were presented as frequencies and per-
centages. The non-parametric Mann-Whitney U test
was used for two-group comparisons. In the statis-
tical analysis, the level of significance was set at a
p-value < 0.05.

The Hardy—Weinberg equilibrium of each SNP
was determined and SNPStats software was used
to check whether genotype distributions for each
studied SNP deviated significantly. The SHEsis on-
line platform was used to calculate the haplotype
frequencies. The correlation between different geno-
types and different phenotypes was compared using
logistic regression analysis with OR after adjusting
for age and gender. OR and 95% confidence inter-

Table 2. Baseline characteristics of participants (n = 94)

vals (Cl) were calculated to estimate the correlation
between genotypes/alleles and prevalence risk.

RESULTS

Clinical Characteristics of Participants

A total of 73 patients were evaluated for eligibility
in this study. Nine patients were excluded from the
study after the detailed evaluation. Of these, 3 had
RA, 2 had SLE, 2 had DM, 1 had Hashimoto thyroid-
itis, and one of the patients who did not participate in
the evaluation process was excluded from the study.

There was no significant difference between
the patients with sarcoidosis and healthy controls
in terms of mean age and gender distribution. The
mean disease duration of patients with sarcoidosis
was 4.6 years. The mean serum ACE level of pa-
tients was 56.5. The demographics and clinic char-
acteristics of patients and healthy controls enrolled
in this study are presented in Table 2.

The comparison of the Turkish population with
rs2488457 and rs1310182 SNPs by the HWE equilib-
rium revealed an rs2488457 G allele frequency of 67%,
C allele frequency of 33%, rs2488457 C allele frequen-
cy of 78%, G allele frequency of 32%, rs1310182 A al-
lele frequency of 45%, and G allele frequency of 55%.
Based on these results, it was found that the distribution
of genotypes and alleles did not deviate from the HWE.

Table 3 shows the genotype and allele frequen-
cies of the tested two SNPs of the PTPN22 gene
(rs2488457, rs1310182) in sarcoidosis and healthy
controls. The results showed no significant correla-
tion between the rs2488457 and rs1310182 SNPs
and lung sarcoidosis. No variant or allele of PTPN22
polymorphism was correlated with stage, serum
ACE level, and medical treatment (Table 4).

Sarcoidosis (n = 64) Healthy controls (n = 30) p-value
Age, years 456 (9.2) 434 (6.7) 0.245
Male, gender, n (%) 16 (25) 7(23.3) 0.861
Duration of sarcoidosis, years, mean (SD) 46(3.8)
ACE, mean (SD) 56.5 (36.4)
Scadding staging
- Stage 1, n (%) 22 (34)
- Stage 2, n (%) 19 (30)
- Stage 3, n (%) 23 (36)
- Stage 4, n (%)
Current therapy for sarcoidosis, n (%)
Follow-up without medication 47 (73)
Systemic steroid 14 (22)
Immunosuppressive therapy 3(5)

ACE, Angiotensin-converting Enzyme; SD, Standard deviation
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Table 3. Genotype and allele frequencies of gene polymorphisms between lung sarcoidosis patients and healthy controls

SNP Genotype Allele Sarcoidosis, n (%) Controls, n p-value OR (95% Cl)
rs2488457 cC 41(64.1) 16 (53) 0321 1.56 (0.647-3.762)
CG 16 (25) 11(37) 0.244 0.576 (0.226-1.464)
GG 7(10.9) 3(10) 0.736 0.798 (0.215-2.968)
C 98 (76.5) 43 (71.6) 0.111 2.03 (0.845-4.914)
G 30(23.4) 30 (50) 0.321 0.641 (0.266-1.546)
rs1310182 AA 14 (21.9) 5(17) 0.558 1.400 (0.453-4.327)
AG 32 (50) 16 (53) 0.763 0.875 (0.367-2.086)
GG 18 (28.1) 9(30) 0.851 0.913 (0.352-2.366)
A 60 (46.8) 26 (43.3) 0.836 1.120 (0.383-3.275)
G 68 (53.1) 21 (35) 0.558 1.055 (0.231-2.208)

*p < 0.05, statistically significant difference; OR, Odds Ratio; 95% CI, 95% confidence interval

Table 4. Comparison of polymorphisms by clinical parameters, medical treatments and serum ACE levels

RS2488457 RS1310182
CC,n (%) | CG,n (%) | GG, n (%) | C,n (%) | G,n (%) | AA,n (%) | AG,n (%) | GG, n (%) | A n (%) |G, n (%)
Sarcoidosis stage | 51298 1 20487) | 2(125) | 2(285) |201487) | 2(86) | 4 (18.1) | 12 (387) | 5(27.9) | 4(286) | 18(36)
Stage 2 8 (195) | 6(375) | 2(285) | 8(195) |11 @7.8)| 4(18.4) | 9(27.7) | 7 (38.8) | 4(2856) | 15(30)
Stage 3 13317) | 8(50) | 3@3) |13(31.7)|10(4356)| 14(75.8) | 10(303) | 6(333) |6429) | 17 (34)
p-value 0101 | 04101 | 0912 | 0003 | 0003* | 0810 | 0400 | 0232 | 0810 | 0810
Follow-upwithout 1 5 7o 4y | 11687) | 4(57.1) | 30(732) | 17 (73.9) | 12 (85.7) | 22 (709) | 13 @7y | 2 | a5(70)
] treatment ' ' ' ' ' ' ' ' (85.7)
Medical treatment ' emic steroid 8(195) | 5(313) | 3(439) | 8(195) | 6(26.1) | 2(144) | 7(225) | 4(286) | 2(14.3) | 12(24)
Immunosuppressive
ooy 3 (7.3) 0 0 373 | 0 0 2064) | 1333 | 0 3(6)
p-value 0372 | 0383 | 083 | 0372 | 0372 | 0432 | 0203 | 0977 | 0432 | 0432
<52 22(536) | 8(50) | 3(439) |22 (53.7)|13(56.5) | 6 (42.8) | 17 (57.8) | 10 (286) | 6(429) | 29 (58)
Serum ACE, U/L
>52 19(46.4) | 8(50) | 4(57.1) |19 (46.3)|10(435)| 8 (57.2) | 14(422) | 8(27.6) | 8(52.1) | 21 (42)
p-value 0825 | 0664 | 0505 | 0825 | 0825 | 0314 | 0981 | 0930 | 0314 | 0314

*— p < 0.05 statistically significant; ACE, Angiotensin-converting enzyme

DiscuUssION

This study investigated the two SNPs of the
PTPN22 gene in patients with sarcoidosis. The
results of the study demonstrated no association
of the two SNPs of the PTPN22 gene, rs2488457
(-1123C > G) and rs1310182 (-852G > A) with lung
sarcoidosis. The G allele of rs2488457 was found to
be correlated with stage in patients with pulmonary
sarcoidosis. To our knowledge, this study is the first
to investigate the relationship of the two SNPs of the

PTPN22 gene, rs1310182 and rs2488457 (-1123C >
G), with lung sarcoidosis.

The PTPN22 gene has recently come to the
fore as a significant candidate susceptibility factor
for several immune diseases [25]. Studies have
addressed the role of PTPN22 in clinical uveitis in
Turkish, British and the Middle East patients with
Behget's disease and shown a limited (protective)
effect of the T1858 allele in Middle East patients with
Behget's disease but not in British patients [26, 27].
Likewise, the study by Martin et al. demonstrated no
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relationship between acute anterior uveitis and the
R620W (rs2476601) of the PTPN22 gene, 1858C/T
genotype [28]. The study by Wagenleiter et al. also
showed no effect of the rs2476601polymorphism of
the PTPN22 gene in German patients with Crohn's
disease [29]. Furthermore, the study by Matesanz
et al. also demonstrated no relationship between
the abovementioned SNP and multiple sclerosis
(MS) in Spanish patients [30]. Yet, polymorphisms
of the PTPN22 have reportedly been shown to be
a susceptibility gene for some autoimmune diseas-
es characterized by specific autoantibodies (31).
For example, other candidate polymorphisms of the
PTPN22 gene, which are rs2488457, rs3789604,
and rs1310182, have been demonstrated to have
a relationship with several autoimmune conditions,
including Graves® disease, T1D, and RA [32-35].
Nevertheless, a rare missense single-nucleotide
polymorphism in the PTPN22 catalytic domain,
rs33996649, has been shown to function for reduc-
ing the risk of RA and SLE [36]. In our study, how-
ever, no relationship was found between the test-
ed polymorphisms of rs2488457 (-1123C > G) and
rs1310182 (-852G > A) and lung sarcoidosis. The
most important reason for different results in auto-
immune diseases and our study may be related to
sample size and ethnicity. Because it has been ge-
netically confirmed that these polymorphic variants
present different allelic frequencies and genotype
distribution in ethnic groups [37]. Therefore, there is
a need for a study including different ethnic groups
with large participation to verify this result.

It is not clear which inflammatory process is in-
volved in the pathophysiology of sarcoidosis. Two
previous studies reported that autoimmunity is ef-
fective in the physiopathology of sarcoidosis [38,
39]. However, another study found mutations in the
CARD15 [caspase activation and recruitment do-
main (CARD) family, member 15]. or NOD2 (nucle-
otide-binding oligomerization domain containing 2)
genes [40]. Therefore, it has been stated that both
autoimmune and autoinflammatory processes may
be effective in the physiopathology of sarcoidosis.
Polymorphisms of rs2488457 (-1123C > G) and
rs1310182 (-852G > A) examined in our study have
generally been shown to be effective in autoimmune
diseases [28-36]. In our study, however, these poly-
morphisms were not found to be correlated with sar-
coidosis disease. This suggests that autoimmunity
is ineffective in the pathophysiology of lung sarcoid-
osis. Yet, many studies are needed to confirm this.

Changes in serum cytokines caused by dys-
function of different forms of the PTPN gene have

been reported in the literature. A study by Spalinger
et al. showed increased release of TNF, IFN-y, and
IL-1 B in PTPN22 defect. The same study showed
increased release of IL-8 and TNF secondary to the
increase in nuclear factor-KB release [41]. Another
study showed that the PTPN22 1858 C/T variant
changed the cytokine profile in RA patients [42].
TNF, IL-1, IL-6, IL-8, IL-17 have been reported to be
effective in the pathophysiology of sarcoidosis [43-
45]. Our study demonstrated that the polymorphisms
of the PTPN22 gene were ineffective in the develop-
ment of sarcoidosis and were not correlated with its
parameters. However, evaluating only two polymor-
phisms of this gene and not determining cytokine
levels is an important limitation of our study.

Various parameters related to the diagnosis,
follow-up, and activity of sarcoidosis have been de-
scribed in the literature [46-49]. Serum ACE level is
one of the most studied laboratory values. Although
it is detected in 30-80% of patients, its specificity is
low, while its sensitivity is high [46]. In addition, it
has been observed that its serum level is not differ-
ent in patients with active and inactive disease [47].
Therefore, the issue of serum level of ACE for sar-
coidosis is controversial. Furthermore, a moderate
agreement between the authors has been reported
in the literature for the Scadding staging we used
in our study [48]. Another study stated that it was
insufficient to demonstrate acute exacerbations [49].
In our study, however, no significant relationship
was found between these parameters and PTPN22
polymorphisms. The reason for such a result may be
related to the aforementioned reasons. Therefore, if
radiographic imaging had been used with a highly
specific laboratory parameter in our study, it could
have had a positive effect on the quality of our study.
In addition, it should also be taken into account that
the polymorphisms of the PTPN22 gene were not dif-
ferent between those who used immunosuppressive
drugs or steroids and those who did not use med-
ical therapy to prevent disease progression in our
study. This suggests that both polymorphisms are
not associated with disease activity. However, using
a more specific marker to demonstrate disease ac-
tivity would have provided a more robust result.

As with other studies on candidate genes, our
study has some limitations. The sample size of the
study is relatively small. Participants were only re-
cruited from the Turkish population. Therefore, there
is a need for studies with larger sample sizes and
other ethnic populations to investigate the correla-
tion between the polymorphisms of the PTPN22
gene and sarcoidosis. Finally, since only two of
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the PTPN22 polymorphisms were investigated in
this study, the possibility of the association of oth-
er SNPs of the PTPN22 gene with sarcoidosis can-
not be excluded. More studies are needed to clarify
these issues.

CONCLUSION

Our study demonstrated no relationship be-
tween the two SNPs of the PTPN22 gene, namely
rs2488457 and rs1310182, with lung sarcoidosis
and its clinical characteristics. There is a need for
more studies to verify these results concerning lung
sarcoidosis in other ethnic origins.
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Abstract. Background. The value of steroid and lidocaine injection of the sacroiliac joint in axial
spondyloarthritis patients on magnetic resonance imaging scores and clinical disease outcome measures is
not yet well assessed. Patient and methods. Participants were randomly assigned into two groups; Group
I received unilateral ultrasound-guided sacroiliac joint injection with 0.5% lidocaine hydrochloride mixed with
triamcinolone. At the same time, group Il received subcutaneous saline injection. All participants fulfilled
the ASAS criteria for axial SpA and all had bone marrow edema of at least one sacroiliac joint at baseline.
Outcomes measures were: Visual Analogue Scale (VAS) for pain, Ankylosing Spondylitis Disease Activity Score
(ASDAS), spine mobility scales, Bath Ankylosing Spondylitis Functional Index (BASFI), and Spondyloarthritis
Research Consortium of Canada (SPARCC) scores. Participants were assessed at baseline (before and
after sacroiliac joint injection) and after three months. This clinical trial was registered on clinicaltrials.gov
under the number NCT04895228. Results. In this study, a total of 61 participants were registered. There was
a significant difference between both groups regarding pain, spine mobility, SPARCC, and ASDAS scores
in favor of group I. Spine mobility showed the earliest improvement, followed by pain whilst SPARCC, and
ASDAS scores showed improvement after three months. Higher disease activity, younger age, and shorter
disease duration were all associated with better outcomes. Bilateral hip involvement was a predictor of poor
response. Conclusion. Sacroiliac joint injection of lidocaine and triamcinolone in axial SpA patients is a cost-
effective and practical technique for controlling pain, improving function, disease activity scores, and bone

marrow edema with acceptable complications and relatively sustained effect.

Key words: intra-articualr injection, sacroiliac joint, bone marrow edema, ultrasound

INTRODUCTION

Axial spondyloarthritis (Axial SpA) is the prima-
ry sort of inflammatory arthritis influencing the axial
skeleton. Axial SpA represents a great burden on
the social, financial, and physical aspects of pa-
tient’s life. Radiographic axial SpA (r Ax-SpA) affects
around 0.5% of the population worldwide. Inflamma-
tory back pain, radiographic sacroiliitis, and a high
frequency of HLA-B27 are distinguishing features.
Non-radiographic axial SpA (nr Ax-SpA) could de-
teriorate to ankylosis of the spine and sacroiliac
joint. The disease progression varies widely among
patients. Extra-articular manifestations include en-
thesitis, dactylitis, uveitis, psoriasis, and inflamma-
tory bowel disease. Diverse management modalities
aim for improving pain and maintaining function with
an overall target to stop irreversible damage [1].
Treatment of the spine in axial SpA demands a mul-
tidisciplinary approach. Patient education, physio-
therapy, and exercise are available alternatives be-
sides medical and surgical treatment. Nonsteroidal
anti-inflammatory drugs (NSAIDs) can control pain

and inflammation to a lesser extent. Disease-mod-
ifying anti-rheumatic drugs (DMARDs) were inef-
fective in treating axial SpA. Tumor necrosis factor
alpha (TNF-a) inhibitors were able to slow disease
evolution and spinal stiffness. Furthermore, they can
control extra-articular manifestations [2]. Although
TNF-a inhibitors have a faster onset of action than
DMARDs with higher efficacy, they are more expen-
sive, increase the liability of infection, injection site
reaction, development of autoantibodies, and drug
resistance. Moreover, relapse after drug withdrawal
is a known complication [3].

Sacroiliac joint injection of different TNF-a in-
hibitors showed satisfactory results but with a high
cost [4]. The benefit of sacroiliac joint (S1J) injection
of steroids and lidocaine in axial SpA is debatable.
Some studies limit its role in pain improvement, while
others postulate that it can alleviate disease activity
and spine mobility. Despite the fact that SIJ injection
improved disease activity measures in different stud-
ies, its effect on reducing bone marrow edema (BME)
erosions, and fat was not studied thoroughly [5-8].
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OBJECTIVES

This pilot study is trying to shed light on the role
of SlJ injections of steroids and lidocaine on Magnet-
ic Resonance Imaging (MRI) scores of the SIJ along
with pain, function, and disease activity measures.
Secondary outcome measures included predictors
of good responders.

MATERIAL AND METHODS

All participants registered in this study were in-
formed about the methodology and goals in detail,
and they signed a written consent. Ethics commit-
tee of Sohag faculty of medicine, Egypt, approved
the study protocol. The study was also registered
on clinical trials.gov site and the number was
NCT04895228. Medical and personal information
was kept confidential. The study was performed fol-
lowing the principles of the declaration of Helsinki.

STUDY DESIGN AND LOCATION

This is a prospective hospital-based randomized
single-blinded controlled trial. Patients who fulfilled
the Assessment in Ankylosing Spondylitis (ASAS)
working group (ASAS criteria) for axial SpA were en-
rolled in the study through regular follow-up in Sohag
University Hospital, rheumatology outpatient clinic.

The cases were randomly assigned into two
groups; Group | (active group) received sacroili-
ac injections Ultrasound (US)-guided with 0.5% li-
docaine hydrochloride (xylocaine, AstraZeneca) 4
ml mixed with 1 ml of triamcinolone 40 milligrams
(Kenacort, Bristol Myers Squip), whereas Group |l
(control group) received a subcutaneous injection of
5 ml of normal saline. Both groups were matched
for age and sex. Both were under treatment with an-
ti-TNF secukinumab (Cosentyx 150 mg, Novartis)
and NSAIDs with or without synthetic DMARDSs (only
methotrexate with a dose between 12.5 and 25 mg
weekly or sulfasalazine with a dose between 1.5 to
2 g daily). Both groups were assessed at baseline
before and after injection and after three months.
Outcome measures Visual analogue scale (VAS) for
pain, Ankylosing Spondylitis Disease Activity Score
(ASDAS), and mobility, all were measured three
times while Spondyloarthritis Research Consortium
of Canada (SPARCC) and Bath Ankylosing Spondy-
litis Functional Index (BASFI) scores were measured
at baseline (before injection) and after three months.
Hip involvement was counted if the patient had limit-
ed range of motion, hip destruction according to MRI
or radiography, or finally those who performed total

hip replacement. On each visit, SIJ injection was
performed at baseline by an experienced rheumatol-
ogist under US guidance. Clinical evaluations were
performed by another rheumatologist.

ELIGIBILITY CRITERIA

Inclusion criteria

All participants were = 18 years old with axial SpA
according to ASAS classification criteria with BME of
at least one SIJ. ASDAS-CRP score = 1.3 was also
considered as an entry criterion [9]. All the patients
had limitations of spine mobility either in flexion or
extension, according to modified Schober’s or fin-
gertip-to-floor test or lateral binding, according to
lateral lumbar flexion [10, 11].

Exclusion criteria: completely ankylosed spine,
infection at the injection site or allergy to lidocaine,
previous spine surgery, chronic painful conditions ex
(fibromyalgia), and finally pregnancy.

Randomization and blinding

Randomization was done using 1:1 allocation.
For every two participants, the first selected a group
number from one box, and the next was allocated to
the other group. Randomization was guaranteed by
the 1st author. The participants were blinded for the
injected substance, whereas the rheumatologist was
not blinded.

INTERVENTIONS

SIJ injection

The US-guided injection was performed by a
linear probe 7.5 to 12 MHz (Logiq e, General Elec-
tric, China). Initially, a US scan was performed in a
prone position. A pillow was sited below the abdo-
men to flatten lumbar lordosis. The transducer was
placed axial on the sacral hiatus and the sacral
cornua were recognized. Then the transducer was
shifted laterally to identify the lateral border of the
sacrum. The transducer moved cephalic to identi-
fy the bony margin of the ilium. The Injection was
performed using a sterile technique, a 22 Gauge
needle was used for injection. The injection was
done using an in-plane technique. It was intro-
duced from medial to lateral after subcutaneous
infiltration of 2 ml of 0.5% lidocaine. Before injec-
tion, aspiration was tried to avoid intravascular in-
jection. The injectant was triamcinilone 40 mg (Ke-
nacort) 2 ml + 2 ml of 0.5% lidocaine hydrochloride
(Xylocaine). In the case of bilateral SIJ edema, the
joint with a higher SPARCC score was selected for
injection. Blood sugar was measured before the
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injection and if the participant had hyperglycemia,
the injection was suspended. After the procedure,
participants were inspected for complications, vital
signs, and for blood sugar [12, 13].

Saline injection

By using the same preparations in the previous
step, 4 ml of saline were injected subcutaneously
at the SIJ level but superficial to it and the injection
was confirmed by US. This was usually inferior to
the Venus dimple.

The injection of both groups was scheduled on
different occasions.

Outcome measures

1. VAS for pain

The VAS was graded from 0 to 10. Grade 0
means no pain and 10 denotes the worst possible
pain [14-16]. Even though VAS is a part of ASDAS,
its separation from ASDAS score shows a flawless
image of pain improvement

2. ASDAS-CRP

In these score, five sections are assessed: back
pain (score from 0-10), morning stiffness duration
(score from 0-10), Patient Global Assessment (score
from 0-10), Peripheral Pain/Swelling (score from
0-10), and C-reactive protein (calculated in mg/l).
The score was considered using ASDAS calculator.
ASDAS improvement is considered when the score
reduction is = 1.1 [17].

3. Spine mobility scales

Modified Schober’s test, finger-tip to floor, and
lateral lumbar flexion tests were used to assess spi-
nal mobility [10, 11].

4. BASFI

The BASFI comprises ten questions. Each ques-
tion’s score ranges from 0 (no limitation) to 10 (maxi-
mal limitation). A score of (6/10) means high functional
limitation. It contains eight domains covering every-
day tasks that depend on functional anatomy (bend-
ing, changing position, reaching, standing, turning,
and climbing steps) and two domains measuring the
patients’ capability to deal with everyday life [18].

5. SPARCC score

This score is based totally on the assessment of
increased signal on T2 with fat suppression or short
tau inversion recovery (STIR) sequences denoting
BME on oblique coronal scans of the SIJ. All signal
changes in the ilium bone and sacrum till the sacral
foramina. Six consecutive slices through the SIJ are
scored. STIR signals of the sacral interforaminal
were set as a reference. Each SlJ is divided into four
equal quadrants. The increased STIR signal in any
quadrant is documented in each of those six slic-
es, yielding a maximum score of 48. A lesion signal
(comparabile in intensity to a signal from a blood ves-
sel) or a depth = 1 cm gives an additional score with
a maximum of four per single slice, yielding a total
score of 72 (Figure 1) [19].

T > Fig. 1. Impact of sacroiliac joint injec-

| tion on MRI scores. A. T2WI semi-coro-
nal of the right SIJ at baseline showing
subchondral hyperintense signal of the
ilium and sacrum at the upper 1/2 of the
SIJ with more infiltration of the iliac side.
B. T2WI Of the same SIJ after 3 months
of injection showing resolution of the il-
iac side with decreased signal intensity
in the sacrum but without change in its
size. C. STAIR semi-coronal of the left
SlJ at baseline showing extensive bone
marrow oedema of sacral side and to a
lesser extent at the iliac side at base-
line. Sacral side showing subchondral
erosion. D. STAIR semi-coronal of the
left SIJ joint after 3 months of injection
with near complete resolution of the
sacral side and increase signal intensi-

ty of the iliac side. The sacral sides showing erosions which was exiting before. E. T2WI semi-coronal of the right SIJ at baseline
showing extensive hyperintense signal involving both sacral and iliac sides of the joint. Subchondral sclerois is seen on the iliac
side. F. T2WI semi-coronal of the right SIJ joint 3 months after injection showing improvement of the iliac side signal size and
intensity. The signal on the iliac became more diffuse and less demarcated. Subchondral sclerosis is seen on the iliac side. G.
STAIR semi-coronal of the right SIJ at baseline with extensive subchondral bone marrow oedema of the iliac and sacral sides
at baseline. H. STAIR semi-coronal of the Rt SIJ 3 months after injection showing near complete resolution of the illium and

decrease signal intensity and size.
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SPARCC SlIJ structural score was used to assess
erosions and fat metaplasia on T1W-MRI at baseline
and three months. The presence or absence of le-
sions (erosion, fat metaplasia) in SIJ quadrants was
documented. Each scored from 0 to 8 per slice for
five slices (total score of 0-20) [20].

MRI-SIJ and MRI-spine were performed using a
1.5 T scanner (PHILIPS ACHIEVA Netherlands), with a
phased-array surface coil, acquiring T1-weighted turbo
spin echo (T1TSE; TR 583/TE 9.4) and short-tau inver-
sion recovery (STIR; TR 2980/TE47) sequences. The
coronal oblique and sagittal views of the SIJ and spine
were taken, with a slice thickness of 4 mm.

Participants were assessed at baseline (before
and after sacroiliac joint injection) and after three
months. A double baseline assessment was per-
formed for VAS, spine mobility cores, and BASFI.
Other outcome measures were considered once be-
fore injection and another time after three months.

Sample size

We planned a study of a continuous response
variable from independent control and experimental
subjects with one control(s) per experimental sub-
ject. Since the data within each subject group was
normally distributed, we calculated that we would
need to study at least 26 experimental subjects and
26 control subjects to be able to reject the null hy-
pothesis that the population means of the experi-
mental and control groups are equal with probability
(power) of 0.95.

Statistical analysis

Statistical package for social sciences (IBM-
SPSS), version 25 (IBM-Corporation, Chicago, USA;
August 2017) was used for statistical data analysis.
Data were expressed as mean and standard de-
viation (SD), number, and percentage. Mean and
standard deviation were used as descriptive value
for quantitative data. Student’s t-test was used to
compare the means between two groups, and paired
t-test was used to compare means of the same vari-
able at different periods of time. Fisher Exact test
was used to measure the linear association between
two qualitative variables. Pearson correlation test
was used to compare two quantitative variables. The
value of (r) is explained in the following figures: r <
0.2 — negligible correlation, 0.2-0.4 — weak correla-
tion, 0.4-0.7 — moderate correlation, and 0.7-1 —
strong correlation. Also, positive r means positive or
direct correlation, while negative r means negative
or inverse correlation. For all these tests, a p-value
of less than 0.05 was considered significant and <
0.001 was considered to be highly significant.

RESULTS

Participants’ flow, losses, and exclusions

The original number of cases was 120, but be-
cause 23 cases had no bone marrow edema, 14 cas-
es refused to be included in the study, and 22 cases
were lost during follow-up and did not complete the
study, so only 61 cases remained (Figure 2).

Atotal of 120 cases
with Axial SpA
according to ASAS

23 had no bone
marrow edema in the
31 and so excluded ||
from the study

97 cases proved to
have bilateral or
unilsteral active

sacroiliitis (BM edema)

| 1

14 rases refused to be
included in the study

83 cases involved in
the study

|
[ ]

42 cases received Sl 41 cases received
injection placebho

{group 1) [group 2)

10 cases lost follow-up 12 caszes lost follow-up

3 cazes completed the
study in group 2

P2 cases completed the
study in group 1

Fig. 2. Flowchart of the included cases in the study

Baseline data

The mean age of the participants was around
36.3 years among group 1 cases and 34.1 years
among group 2 cases, with no significant difference
between the two groups. Radiographic axial SpA
(ankylosing spondylitis) was present in 22 cases
(36.1%), and the remaining 39 cases (63.9%) had
non-radiographic axial SpA. Around 75% of the cas-
es were males. However, male to female ratio was
nearly 2:1 in the non-radiographic axial SpA, while
in radiographic, the male to female ratio was around
4:1. The mean disease duration was around 5.8
2.4 years among non-radiographic axial SPA com-
pared to 7.5 + 2.2 years among ankylosing spondy-
litis (AS) patients.

Outcomes and estimation

Baseline comparison between the two groups
(SIJ or active group; and control one) showed
non-significant differences regarding VAS, ASDAS,
BASFI, finger-to-floor test, lateral bending test, and
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SPARCC. All these measures showed significant
improvement after three months compared to the
baseline, and all of them except for BASFI, SPARCC
(fat) and SPARCC (erosions) showed significant im-
provement among the injection group compared to
the control group (Table 1).

The percentage of improvement of all measures
showed significant differences between the two groups.
This improvement was most pronounced for Oswestry
disability index (ODI) (55.3%), followed by VAS im-

Table 1. Clinical data of the study groups

mediately after injection (54.6%), then SPARCC BME
(53.4%), and ASDAS (46.8%) (Table 2).

Comparing the degree of improvement of VAS,
ASDAS, and SPARCC with clinical and laboratory
data revealed that VAS improvement was associat-
ed with younger age and female sex. However, this
was only significant regarding the correlation be-
tween immediate VAS improvement and shorter dis-
ease duration. On the other hand, there was no sig-
nificant difference in ASDAS improvement that was

Group | (N=32) Group Il (N = 29) P value* 95% Cl
Lower Upper
VAS Before injection (0) 7.94 + 0.88 7.93 £ 0.70 0.975 -0.404 0.417
After injection (1) 3.66 + 147 6.90 + 1.01 <0.001 -3.894 -2.586
12 weeks later (2) 497 + 1.40 717 + 0.76 <0.001 -2.790 -1.617
P value 0 vs 1** <0.001 <0.001 - -
P value 0 vs 2** <0.001 <0.001 - -
P value 1 vs 2** <0.001 0.265 - -
ASDAS Before injection 269 + 045 260 + 0.35 0.372 -0.114 0.299
12 weeks later 145 + 042 241 + 041 <0.001 -1.175 -0.748
P value ** <0.001 0.005 - - -
BASFI Before injection 60.94 + 10.16 63.00 + 11.44 0.459 -7.594 3.469
12 weeks later 56.69 + 8.44 61.28 + 10.33 0.061 -9.403 -0.226
P value ** <0.001 0.051 - -
oDl Before injection 38.75 + 12.12 37.93 + 11.14 0.785 -5.165 6.802
12 weeks later 18.75 + 11.85 3172 + 9.28 <0.001 -18.467 -7.481
P value ** <0.001 0.006 - - -
SPARCC Before injection 34.34 + 978 32.86 + 9.18 0.545 -3.393 6.357
(BM edema) 12 weeks later 14.69 + 6.47 2897 + 7.95 <0.001 -17.976 -10.580
P value ** <0.001 0.001 - - -
SPARCC Before injection 791 + 248 752 + 345 0618 -1.140 1.918
(fat) 12 weeks later 719 + 2.62 8.59 + 359 0.091 -2.999 0.201
P value ** 0.002 <0.001 - - -
SPARCC (erosions) | Before injection 469 + 253 459 + 2,63 0.879 -1.221 1.424
12 weeks later 484 + 263 548 + 2.80 0.362 -2.030 0.752
P value ** 0.023 <0.001 - - -
SPARCC (total) Before injection 4725 + 9.07 4428 + 917 0.208 -1.703 7.651
12 weeks later 26.72 + 7.39 4303 + 8.38 <0.001 -20.355 -12.277
P value ** <0.001 0.281 - - -
Finger to floor Before injection (0) 27.63 + 9.11 2510 + 10.27 0.314 -2.444 7.487
After injection (1) 16.81 + 6.38 23.52 + 10.40 0.003 -11.078 -2.331
12 weeks later (2) 19.19 + 7.16 2469 + 11.03 0.027 -10.224 -0.781
P value 0 vs 1** <0.001 <0.001 -
P value 0 vs 2** <0.001 0.517 -
P value 1 vs 2** <0.001 0.085 - -
Lateral bending Before injection (0) 20.72 + 593 2266 + 475 0.167 -4.709 0.836
After injection (1) 24.38 + 5.86 2248 + 3.40 0.133 -0.595 4.379
12 weeks later (2) 2381 + 4.61 2207 + 275 0.082 -0.227 3.714
P value 0 vs 1** <0.001 0.794 -
P value 0 vs 2** <0.001 0.429 -
P value 1 vs 2** 0.226 0.301 -

* p values were calculated using Student t test, except for the sex, where Fisher Exact test was used.

** p values for paired data was calculated using paired t test, to compare the baseline values (0) with either immediate post-injection (1)

or 12 weeks later (2) values.
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associated with younger age, shorter disease dura-
tion, and the presence of BME. Regarding the total
SPARCC score, it was negatively correlated with
the disease duration among the SlIJ injection group,
which means that early cases would show greater
improvement than the long-standing ones (Table 3).

Regarding the treatment given for the study popu-
lation, all the cases were receiving biological DMARDs
in the form of anti-IL-17, namely Secukinumab (Co-
entyx, NOVARTIS) (44 cases: 72.1%) or anti TNF-a
including Etanercept (Enbrel, Pfizer), Adalimumab
(Humira, AbbVie or Golimumab (Simponi, Janssen) in
the remaining 17 cases (27.9%). There were non-sig-

nificant differences between the cases regarding the
outcome between those who received anti IL-17 and
those who received anti TNF-a (data not shown).

Hip involvement was found in around 21% of the
participants (13 cases; 5 among group | and 8 among
group IlI). Among these cases, 5 patients showed bi-
lateral hip involvement, and 8 showed unilateral hip
involvement (5 right and 3 left). We found that poorer
response was found among cases with hip involve-
ment compared to those without, and among cases
with bilateral hip compared to those with unilateral
hip involvement. However, all these findings showed
non-significant due to the limited number.

Table 2. Percentage of improvement of the different scales of the study groups

Percentage of improvement compared to the baseline score Group | (N=32) Group Il (N =29) P value*
VAS Immediate 5459 + 6.07 12.29 £ 15.90 <0.001
12 weeks later 37.53 £ 16.11 9.22+9.41 <0.001
ASDAS 12 weeks later 46.79+9.85 6.71+2.38 <0.001
BASFI 12 weeks later 6.45+7.98 228+7.50 0.040
oDl 12 weeks later 55.31+25.95 10.06 + 35.48 <0.001
SPARCC (BM edema) 12 weeks later 53.38 +27.69 10.19 + 16.54 <0.001
SPARCC (fat) 12 weeks later 9.64 +15.78 -18.00+ 16.8 <0.001
SPARCC (erosions) 12 weeks later -3.63+9.24 -22.03 £27.37 0.003
SPARCC (total) 12 weeks later 41.23£21.83 1.45 £4.05 <0.001
Finger to floor Immediate 39.42 £10.79 6.75+11.48 <0.001
12 weeks later 30.05+12.15 1.37 £ 13.48 <0.001
Lateral bending Immediate 14.15 £ 18.96 -0.97 £15.79 0.001
12 weeks later 13.02 £ 18.57 -2.69 +17.58 0.001

Table 3. Correlation between the disease duration and the percentage of improvement of the different scales of the study

groups
Percentage of improvement compared to the baseline score Group | (N =32) Group I (N =29)
R P R P

VAS Immediate -0.075 0.048 0.081 0.676

12 weeks later -0.028 0.880 0.012 0.950
ASDAS 12 weeks later 0.051 0.781 -0.040 0.839
BASFI 12 weeks later 0.186 0.306 0.175 0.365
ODI 12 weeks later 0.184 0.312 0.012 0.950
SPARCC (BM edema) 12 weeks later -0.187 0.306 0.068 0.725
SPARCC (fat) 12 weeks later -0.170 0.351 0.108 0.577
SPARCC (erosions) 12 weeks later 0.175 0.356 0.494 0.090
SPARCC (total) 12 weeks later -0.322 0.042 0.036 0.853
Finger to floor Immediate 0.007 0.968 0.059 0.761

12 weeks later 0.187 0.305 -0.042 0.829
Lateral bending Immediate -0.086 0.641 -0.188 0.329

12 weeks later -0.015 0.936 -0.078 0.688

R: Pearson Correlation Coefficient, P: P value

This table shows that the immediate improvement of VAS and the improvement of SPARCC score (total score) were negatively correlated
with the disease duration among the SIJ injection group, which means that early cases would show higher improvement compared to long

standing ones.
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Adverse events

Complications of injection in the active group in-
cluded injection site pain in 2 cases: headache and
flushing in one case. No complications were record-
ed in the control group, as the injection time was
shorter, and the needle advancement was for only
few centimeters.

DiscussION

SIJ injection of different injectants in axial SpA
patients was tried but without a thorough assess-
ment via a well-designed randomized clinical trial.
Steroid injection was considered more practical due
to the cost-benefit. There was a great debate about
its value, whether it can only improve pain, or wheth-
er its effect can extend to improve function, disease
outcome measures, and BME.

In this randomized clinical trial, SIJ injection was
able to ameliorate pain, mobility, disease activity
scores, and BME with significant differences from the
control group and improved fat, erosions, and BASFI
scores with non-significant differences. Of note, that
improvement was more in earlier disease, younger
age, and shorter disease duration and in more ac-
tive disease. Participants with bilateral hip arthritis
showed the least improvement in all parameters.
Spine mobility showed the best improvement followed
by pain then ASDAS, BME, and finally BASFI score.

BASFI showed the least and non-significant im-
provement because it comprises cervical mobility
and it is not expected to improve with SIJ injection. In
a previous study, we used ODI to assess function in-
stead of BASFI, and it showed improvement in axial
SpA patients after epidural block [21]. We decided to
deploy BASFI instead because parallel studies used
it. Soliman et al. recorded similar results when they
injected infliximab in the SIJ [22].

Lumbar spine mobility showed the earliest im-
provement immediately after injection and continued
for three months and the difference was significant at
all three follow-up points in comparison to the con-
trol group. In comparison to our results, Hanly et al.
stated that improvement in spine mobility persisted
for three months and declined to the baseline level
after six months. Further, the difference between the
control and the active group did not reach a significant
level. They did not use ASAS criteria for diagnosis.
Instead, they considered radiographic sacroiliitis. The
mean disease duration for the participants was much
longer than in our study. Finally, the number of partic-
ipants in that study was much limited. All these differ-
ences might explain the variance in the results [23].

Pain showed less significant improvement im-
mediately after injection, but the improvement was
more significant after three months. In another study,

long-acting steroid preparations needed 1-15 days
to improve pain and reached the peak after one
month and this effect persisted for six months [24].

BASMI was not used in the present study since
cervical mobility was not expected to ameliorate with
SIJ injection, and this would negatively affect the
study results. It was replaced by Schober’s, lateral
bending, and fingertip-to-floor tests to yield more ac-
curate results that display the modifications in lum-
bar spine mobility.

To the best of our knowledge, this is the first
study to investigate the impact of steroid injection
along with lidocaine on BME in axial SpA patients.
Most of the previous literature tested the impact on
pain and function without considering MRI scores. In
our study participants in the active group achieved a
significant reduction in SPARCC after three months.
This improvement was inversely related to disease
duration and was related to ASDAS score at base-
line. This improvement was faster than infliximab
which required nearly six months [22]. In another
study by Yang Cui et al., the SPARCC score showed
a significant reduction under anti-TNF therapy. MRI
follow-up was performed within 12 months. The
reduction in the score was significant after three
months and persisted for 12 months. Improvement
in ASDAS was related to the SPARCC score [25].

SIJ injections can be performed by variable ap-
proaches. Although CT, MRI, and Fluoroscopic-guid-
ed injection are more accurate, the cost is much
higher besides the radiation exposure and the longer
time of the procedure. Several literatures stated the
difference between these approaches and US-guid-
ed SlJ injection is non-significant. [26-30].

Limitations of the study

The number of study participants is limited. This can
be attributed to the fact that some participants consider
injections as an invasive maneuver and refuse to accept
them, or they do not adhere to the follow-up time sched-
ule. In addition, it would be better if the follow-up would
extend to six months, but this will lead to more drop-out,
and it would be unethical to hold the medication un-
changed in active patients for more than three months.

CONCLUSION

US-guided steroid and lidocaine injection of the
SlJ injection is potent in alleviating pain, mobility, dis-
ease activity, and MRI scores in axial SpA patients.
Pain achieved the best amelioration and spine mobili-
ty had the longest survival. This effect is more remark-
able with early disease, shorter duration, and younger
patients and with higher ASDAS scores. Further fu-
ture studies are merited to determine the ideal timing
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of injection and the most suitable disease pattern that
can benefit best from the SIJ injection.
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OB30PU

REVIEWS

HEKPOTU3UPALL ®EHOMEH HA PEMHO CJNE[ NPEEONEQYBAHA COVID-19
MHOEKUMNA: CUCTEMATUYEH OB30OP

Bn. Bosagxuea', XX. [loHyeBa-[Aunosa?, H. Ctonnos'

'YMBAN ,Cs. UB. Punckn”, Kategpa no peematonorusi, MeamumHcku yHusepceutet — Cogus
2YMBAJ ,Cs. VB. Puncku”, Kateapa no npogecmoHanHn 3abonssaHusi, MeguumHcku yHnsepcuteT — Codus

Pestome. ®eHomeHbm Ha PeliHo (RP), kolimo moxe 0a 6b0e nmbpeuyeH uriu 8mopuYyeH, e 4ecmo cpeuwjaH
¢cb008 KuHU4YeH cuHOpom, ecriedcmeue Ha abHOpMeEH 8a3ocna3bM Ha apmepuonume. JledyeHuemo My Haul-
4ecmo e KoHcepeamueHo, 8 3agucumocm om emuonoausima. pes nocnedHume 200uHU ce nosisuxa 0aHHU
3a RP kamo cuHOpom cned npekapaHa SARS-CoV-2 uHgekyus npu nayueHmu om passiudyeH ros u eb3pacm.
Kamo emuornoeuyeH thakmop 3a passumue Ha cbdosama rnamosoausi 8 mesu cry4au ce rnpedrnonazam 0ea
OCHOBHU MexaHU3bMa: asmouMyHeH fpoyec, unu mpombosa Ha apmepuanHume cboose, sodewa 0o ucxe-
MUSi Ha mMbKaHume, U m.Hap. Hekpomu3supauw, gpeHomeH Ha PeliHo. B namozeHe3sama Ha ¢peHomeHa Ha Peli-
HO ce nodYyepmasa 8b30elicmauemo Ha /1I0KaslHU, HE8POHHU U XOpMOHaHU Meduamopu. Hsikou npoy4eaHusi
dokasgam porisima Ha ecmpozeHUme, Koemo 0bsicHsiea no-eucokama yecmoma Ha RP cped xeHume. Kbm
Hacmoswusi MoMeHm Hsima ybedumenHu 0oka3amesicmea 3a ,kaHoudam-2eHu", koumo da 6b0am acoyu-
upaHu ¢ cheHomeHa Ha PeliHo, 8bripeku npoyysaHusima Ha HsaKou asmopu (Susol et al., 2000; Pistorius et al.,
2006). Basocnasmbm nipu duaumarnHama ucxemusi Moxe donbriHumernHo da 6u0e ycroxHeH om COVID-19
UHekyusima. pye, momeHyuaneH KOMIOHEHM € xurnepkoazynauyusi (0OMb/IHUMESTHO YCIOXHEHa Om Harsu-
4uemo Ha aHmugocgonunudHu aHmumerna rnpu ornpedenneHu nayueHmu) u noguweHume Husa Ha D-Oumep.
CbcmosiHue Ha xurnepkoazyrnayus ce npedussukea om m.Hap. "yumokuHoea byps". Toea eb3nanumesnHo
cbCcmosiHUe 8 pesynmam Ha eHO08acKyrapHoO yspexdaHe, rnoguwieHa akmusHocm Ha mpomboyumume u
KoazynayuoHHa kackada npu4uHsiea m.Hap. cheHoMeH Ha umyHompombo3sa. CepbxakmusupaHemo Ha Koazy-
J1layUOHHUS MbM 110 8peMe Ha "UumoKuHosa byps" e pe3ynimam om nosuweHama akmueHOCm Ha MPOMOUH,
Kolimo uma donbrHUMesHa porisi 8b8 8b3nanuMmMesiHUsi MPOUec Ype3 npomeuHa3da-akmusupaHu peyenmopu
(PARs). lNpu kpumuyHo 6051HU nayueHmu ¢ COVID-19 e onucaHa akpouyuaHo3a ropadu rnpekomepeH Ko-
aeynayuoHeH cmamyc. [Mpu me3u nayueHmMu eaHepeHa Moxe 0a 8b3HUKHE OMm HapyWweH KPbBEH MOMmoK
u HedocmambY4eH npouec Ha 3asdpasseaHe Ha OuaumariHu paHu, KOemo € C8bp3aHO C Mo8ULEHU HuUea
Ha C-peakmueeH npomeuH (CRP). McxeMu4yHume ne3uu Ha KpalHuyume, Koumo ObUKHO8eHO ce Habnio-
0asam rpu no-8b3pacmHuU rnayueHmu ¢ mexko KIUHUYHO npomuyaHe Ha 3abonseaHemo, npedcmasnssam
onacHo, mMakap u psiOKo ycrioxHeHue, cebp3aHo ¢ COVID-19, u ce dbmxam Ha apmepuariHu oKy3uu. Te ca
U3KTIOYUMennHo mpyOHU 3a fiedeHue u Hepsioko 8odsim 0o amnymauuu. [pu nayueHmu ¢ aHmughocghornu-
nudeH cuHOpPoM apmepuasniHume u 8eHo3HUmMe mpombu ca rnpeduldsukaHu npedumMHO om obpasysaHemo Ha
HeympoguIHU U38bHKIIEMbYHU KanaHu (neutrophil extracellular traps, NET), koumo om cgos cmpaHa akmu-
supam mpomboyumume, Kamo rnpekomepHomo um obpasysaHe Moxe 0a 0ogede 00 slokasiHa mpombosa. B
donbIIHEHUE KbM akmugupaHemo Ha mpomboyumume Heympoguiume oceoboxdasam mbKaHeH ¢hakmop,
Kolimo uHuyuupa KoaeynayuoHHama kackada. NETs cebp3eam koacynauyuoHHusi gpakmop Xl u 20 akmueu-
pam, a cbW,0 maka rnpedussuKeam eb3nanumernHa peakyusi 8 cb0ogama cmeHa. Crioped Hanu4Hume rnosHa-
Husi 0 mo3u MoMeHm e uspabomera xurilome3ama, crioped Kossmo duaumarHama HeKpo3a npu nayueHmu ¢
COVID-19 e cebp3aHa npedumHo ¢ obpadysaHemo Ha NET. Hekpomu3upawusim ¢peHomeH Ha PeliHo (NRP)
e cb008 KITUHUYeH CUHOPOM, KOUMO ce xapakmepusupa ¢ 8a30CKOHCMPUKUUS Ha OucmarHume cbrpomueu-
menHu cbOose scriedcmaue Ha HUCKU memrepamypu Unu CbCMOSIHUSI Ha MpesoxHocm u cmpec. [Tepsusm
cumnmom e borikama, ecnedcmeue Ha Hedocmue Ha Kucriopo0d, Kolmo 800U 00 UucXxeMusi Ha mbkaHume. Tex-
Kusim ocmbp pecrupamopeH cuHOpom KopoHasupyc 2 (SARS-CoV-2) moxe da npudyuHu eHOomenuonamusi
C MUKpO8acKyiapHU U MakposackKyapHu mpombomuyHu cebumus. COVID-19 npeduseukea xunepkoazyna-
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uus, mpombosu, yspexdaHe Ha eHOomera U eb3rnasneHue, 8o0ewo 0o sackynum. Koagynonamusima, eb3arna-
neHuemo u mpombosama, HabnodasaHu rpu COVID-19, ce nomeHyupam om rnosuweHama akmugHocm Ha
hakmopume Ha Kpb8OChLCUpPBaHemo, 3aeybama Ha 3awumHama hyHKUUsI Ha eflukoKanukeca U MoHUXeHume
Husa Ha asomeH okcud. Egpekmume om COVID-19 npu nayueHmu ¢ RP ece owe ce ussicHsseam. Ob63opbm
npedcmaes nopeduya om u3bpaHu KIUHUYHU Crlydau, cebp3aHu ¢ (heHoMeH Ha PelHO (HeKpomu4yeH, Ho80-
nosieusn ce, obocmpur ce unu kamo Yacm om Opy20 cucmeMHO 3abosisisaHe Ha CbeduHUMenHama mbKaH),
ecnedcmeue Ha npekapaHa COVID-19 uHgbekyust unu eakcuHayusl.

Knro4oeu dymu: cpeHomeH Ha PeliHo, Hekpomu3upauw, peHomeH Ha PetiHo, COVID-19, knuHU4HU criyqau

BbBEOEHUE

®eHomeHbT Ha PeiiHo (RP) e yecTo cpellaH cb-
[OB KIMHUYEH CUHAPOM, XapakTepuaumpall, ce ¢ Tpu-
drasHa NpoMsiHa Ha LBeTa Ha NpbCTUTE, OblpKalla
ce Ha abHopMeH Ba3ocnasdbM Ha apTepuonuTe [1, 2,
3]. To moxe ga 6bae MbpBUYEH N BTOPUYEH [1, 3,
4]. leyeHneTo My Hain-4ecTo e KoHcepBaTuBHO [1]. B
nocnegHUTe roguHM ce nosieMxa AaHHum 3a RP kato
cuHgpom cnep npekapaHa SARS-CoV-2 nHdekuns
npyv NauueHTn OT pasfnuyeH Mnon u Bb3pacT, KOUTO
MOXe [a 3acerHe KakTo ropHWTe, Taka U AOnHUTe
KpanHuumM. Kato eTnonormyeH dpaktop 3a passutue
Ha cbJoBaTa NaTorforMs ce NocoyeBaT ABa OCHOBHM
MexaHu3bMa: aBTOMMYHEH npouec, unm Tpombosa
Ha apTepuanHuTe CcbAoBe, BoAella [0 MCXeMus
Ha TbKaHWUTE, U T.Hap. HEKPOTM3MpaLl, PeHOMEH Ha
PerHo [2, 3, 5]. MHOXeCTBO XMnoTe3n gaBaT Bb3-
MOXHO OBSICHEHME Ha npeanonaraemMmuTe MexaHu-
3MK B NatoreHesaTta Ha beHomeHa Ha PeinHo [4, 6].
MocnegHuTe gokasatencTea B Ta3u 0b6nact nogkpe-
nNaT MynTueTuonoruaTa Ha 3abonsBaHETo, KOATO
noayepTaBa Bb34eNCTBMETO Ha NOKanHu, HEBPOHHU
N XOpMoOHanHn meguatopwu [7, 8]. Kbm HacToswms
MOMEHT He ca onuncaHu ybeauTenHu gokasatencrea
B NnuTepatyparta 3a ,kaHaugaT-reHu”, Kouto ga 6b-
naT acoummpanu ¢ doeHomeHa Ha PenHo [9]. Hskoun
nuTepaTypHU U3TOYHULM MOCOYBAT, Y€ Bb3MOXHMU
KaHanpaTt-reHn ca Geta-cybeouHuuaTa Ha MYyCKyn-
HUSA aLETUIXOINTMHOB PELIenToOp U CePOTOHMHOBUTE
1B n 1E peuentopu [9]. Bbnpeku ToBa B gpyrn nyo-
nvKkauum ce npegnonara, Ye MMa reHeTnyeH dak-
TOp, OonpuHacsL, 3a pa3npoCcTpaHEHUETO Ha ToBa
3abonsaaHe [10]. B nogkpena Ha ToBa CTaHOBULLE
€ OMNUCAHUAT KMMHUYEH Crnyyan Ha egHOMECEYHO
6ebe, guarHocTmumpaHo ¢ peHomeH Ha PenHo [11].

lMamozeHe3a npu ¢peHoMeH Ha PeliHo u npu
Hekpomu3upauw, ¢eHomMeH Ha PeliHo ecned-
cmeue Ha COVID-19

Bas3okoHCTpUKUMSITa Ha KOXHUTE apTepuonu
npu M3naraHe Ha cTyq, KOSITO ce Meguupa ot ped-
NEeKCHO CUMMMaTMKOBO ocBobOXaaBaHe Ha Hopenwu-
HedpVH 1 OT NoBMLLIEHATa CeHCMbunNM3aumsa Ha Ba-

cKynatyparta, € HopMarneH u3nornorMdeH npouec
[4]., HO KoraTo e nNpekomMepHa, BOAM A0 NaTororuy-
HO cbCTOsIHME (peHomMeH Ha PewnHo) [4, 12]. EgHa
OT OCHOBHUTE Teopuu e Tasn 3a MynTUeTUOnorus-
Ta Ha 3abonsBaHETO, CMOpPen KOSITO HapylleHara
YHKUNA HA HAKOW OT fIOKarHUTe, HEBPOHHUTE UMK
XOPMOHanHUTe mMeauaTtopu Boau A0 MNPEKOMEPHO
CBMBaAHE Ha KOXHUTE apTepun B OTIOBOP Ha HOp-
agpeHanuH [4, 13]. HopagpeHannHbT ce cBbp3Ba C
pasnoroXeHUTe Ha NOBBLPXHOCTTA Ha BacKynapHu-
Te rmagkomyckyrnHu knetkm (VSMC) agpeHeprudHu
peuentopu (AR), kouto ca Tpu Buga: al, a2 u 2.
MocnegHuTe yyacTBaT BbB BasogunaTaumnsarta, Aoka-
T0 a1 1 02-AR ca OTrOBOpPHU 3a Ba30KOHCTPUKLUATA
[4]. MoHuxaBaHeTO Ha TeMmnepaTtypaTa ce ycella ot
MUTOXOHOPUWTE, KOUTO criej ToBa ocBoboxaasat
peakTnBHU KncnopopHu sugose (ROS), a Te oT cBos
cTtpana aktuBmpat nbTa Rho/ROCK. Toea Boan ao
MobunmampaHeto Ha 0a2C-AR OT eHponnasmveHus
petukynym/lonmkn KbM KNeTbyHaTa MOBBbPXHOCT.
a2C-AR meamvpa mHOoyumMpaHaTa OT CTy[d Ba3OKOH-
CTPUKLMSA, KOSTO Npy oBOCTpsiHE MOXe Aa JoBene
0o deHomeH Ha PeiiHo [4]. EnaemumonornyHm npo-
yYBaHUSA 1 MeTaaHanuau noakpendaTt noreHumnanHa-
Ta pors Ha MosioBUTE XOPMOHW (ECTPOreHbT MOXe
Aa obsicHm no-Bucokata vectota Ha RP npu xeHu
B nNpemeHonaysa) [4, 14, 15]. EcTporeHbT Mma Cb-
JopasiumpsaBsall, eekT, HO OT Apyra cTpaHa, NoHu-
XaBa TenecHarta Temnepatypa [4, 16] n nosuwasa
ekcnpecusaTa Ha a2C-AR B VSMCs [4, 17].
Bb3moxeH naTtoreHeTn4yeH MexaHu3bM npu am-
rmTanHarta McXxemmsa e Ba3ocnasmbT, AOMbIIHUTENHO
ycnoxHeH ot COVID uHdekumaTa. Opyr noteHuma-
fneH KOMMOHeHT e cBbp3aHaTta ¢ COVID-19 xunep-
Koarynaumsa u nosuwleHuTe HuMBa Ha D-gumep npu
naymeHtTuTe. Hanmumeto Ha aHTugocdonmnuaHn
aHTUTEena npu onpefeneHn nauneHTn JOnbAHUTEN-
HO JonpuHacs 3a xunepkoarynaumsita (CbCTOsiHME,
HabnogaBaHo NpU NAUWMEHTUN CbC CUCTEMHA CKIepo-
3a n akTnBHa SARS-CoV-2 nHdekuums) [18].
CbCcTOSiHME Ha xunepkoarynaumsa ce npegus-
BUKBA OT CBPbXMNPOU3BOACTBOTO HA OCHOBHMW MpoO-
Bb3nanuTenHu untokuHu kato TNF-a, IL-6 n IL-10
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(T.Hap. "umTokmHoBa Oypsa"). ToBa Bb3NanNMTENHO
CbCTOSIHME B pe3ynTaT Ha €eHAOBaACKynapHO yB-
pexgaHe, NoBMLLEeHa akTUBHOCT Ha TPOMBOLMTUTE
M KoaryrnauuMoHHa kackaga npuvuHsia T.Hap. ge-
HOMEH Ha MMyHOTpoMbo3a. CBpbXakTUBUPAHETO
Ha KoarynauuoHHUs MbT NO BPEME Ha LUTOKMHO-
Ba Oyps e pesynTaT OT MoBMLIEHaTa aKTMBHOCT
Ha TPOMOWH, KOWTO MMa OOMbIHUTENHA PO BbB
Bb3nanuTenHus npoLec 4ype3 npoTenHasa-akTu-
BupaHu peuentopu (PARs). OcBeH ToBa akpouma-
HO3a e onucaHa nNpu KPUTUYHO BOSHM MauneHTn ¢
COVID-19 nopagu xunepkoarynauMoHeH cTaTyc.
OT cmsmnonornyHa rnegHa Touka raHrpeHa moxe
[a Bb3HMKHE OT HapyLUEeH KpbBEeH NOTOK U HeaJoc-
TaTbYyeH npouec Ha 3a3gpaBsiBaHe Ha AUTUTaHU
paHu, KOETO € CBbP3aHO C MOBULLEHN HUBA Ha C-
peaktueH npotenH (CRP) [19].

VicxeMnyHnTE nesumn Ha KpamHuuuTe ca onac-
HO, Makap M PpsgKo YCIOXHEHWe, CBbp3aHo C
COVID-19, n ce gbmkaT Ha apTepuanHn OKIy3uu,
0BGMKHOBEHO 3acsraliy NpbCTUTE Ha pbLETE U Kpa-
kata. ObnkHOBEHO ce HabriogasaT nNpu NaumeHTu
C TEXKO KIMHUYHO MNpoTuMyaHe Ha 3abonsBaHeTo,
TPy4HU ca 3a neveHue n Bogat go amnytaumm. Oc-
Tpa HeKpo3a Ha NPbCTUTE OOMKHOBEHO ce Habrto-
JaBa npu no-Bb3pacTHU NaumMeHTn (cpegHa Bb3-
pacT 66 r.), no-4yecTo B NpbCTUTE Ha pbLeTe (70%),
OTKONKOTO Ha kpakaTa (30%). Obwata cMbpPTHOCT
cpepn te3un nauyneHTn e 80%. MNpu HAKom OT nauuneHx-
TUTE Ce YCTaHOBsIBAT aBTOAHTUTENA, XapaKTepHU
3a aHTUdoChoONUNUAHUSA CUHOPOM, KOETO Mpeano-
nara, 4ye apTepvanHuTe OKIy3uu Npu NauMeHTU C
COVID-19 ca pesynTtat OoT TPOMOOTUYHM MPOLIECH,
npeaun3BmMkaHn OT UMyHHa peakuus. Npu naumeH-
TN C aHTUGOCHONUNUAEH CUHOPOM apTepuanHuTe
N BEHO3HWTE TpoMOW ce npeau3BuKBaAT MNpPeanM-
HO oT obpasyBaHeTo Ha NET (nogobHu Ha mpexa
CTPYKTYpM, cbcTaBeHun ot JHK n npoTtenHmn ¢ aapeH
n rpaHynupaH npowusxod) [20]. HeyTtpodunuute
n3BbHKNETBYHN KanaHu (NET) ca BaxkHa 4acT oT
BpodeHaTa UMYyHHa cuctema u ce ocsoboxaasat
OT aKkTUBMpPaHU HeyTpodunn, a OT CBOS CTpaHa
NETs aktuBupaT TpomMbOLMTUTE, HO MPEKOMEPHO-
TO UM oOpa3yBaHe MOXe Aa AOoBede A0 JokanHa
TpoM0bo3a. B gonbrnHeHME KbM aKTUBMPAHETO Ha
TpombouunTuTe, HeyTpodunute ocsoboxaasaT Thb-
KaHeH ghakTop, KOUTO MHULUMMpPA KoarynauynoHHaTta
kackapga. NETs cebp3Bat koarynaumMoHHUs aktop
XIl n ro akTmBMpart, a CblLUO Taka npeau3BuKBaT
Bb3nanuTenHa peakuusi B cbaoBaTta cteHa. Xuno-
Te3aTa e, Ye gurutanHarta Hekpo3a npu naumeHTn ¢

COVID-19 e cBbp3aHa npegumMHo ¢ 00pa3yBaHETO
Ha NET [20].

OCHOBHUAT MexaHu3bM, BoOAeELW, A0 aurutan-
Ha ncxemus npu RP, BEpOATHO € MHOroakTopeH.
Ton BKknOYBa KOMOMHALMA OT eHAOTenHa CBpPbX-
YYBCTBUTENHOCT KbM LMPKyNUpawms agpeHanuH
W HOpajpeHanvH W HamarneHa BasogunaraTopHa
nHepBaums. RP B KOXHUTE CbAOBE BKIOYBA MHAY-
LMpaHo OT CTy4 MUTOXOHApMANHO ocBoboxaaBaHe
Ha KUCMNOPOOHM pagukanu, Kouto aktueupaT Rho-
Rho-knHasHua nbT. [locnegHuaT OT CBOA cTpaHa
aKTMBMpa YyBCTBMTEMHUTE KbM HOpPadpeHanuH
LMdpOBM rMagKOMYCKYNHN Ba30KOHCTPUKTOPHU aa-
peHanuHosu a2C peuentopu [4, 21]. SARS-CoV-2
MOXe [a 3apa3n eHOO0TENHUTE KIETKM U Aa NPUYnNHA
HamansiBaHe Ha MWKpPOBAaCKynapHUTEe AunaTaTopHM
peakuum n NoBuLLABaHe Ha HMBAaTa Ha agpeHanviH
no BpeMe Ha nepuogu Ha Tpecka. Beuukn Tesm dak-
Topu Bnowasat RP [21].

HekpoTusmpalymat deHomeH Ha PeliHo (NRP) e
CbJOB KIMMHUYEH CMHOPOM, KOWTO Ce XapakTepusu-
pa C Ba30OCKOHCTPUKLNA HA AUCTanHUTE CbNPOTMBHU-
TENHU CbAOBE BCMEACTBME HA HUCKM TemnepaTypu
UI CbCTOSIHUS Ha TPEBOXHOCT U cTpec. [MbpBuar
cumnTom e Gorkarta, npegusBukaHa OT HegJoCTur
Ha KMcrnopopd, KOeTo BOAM A0 MCXEMUS Ha TbKaHu-
Te. JledeHNeTO e KOHCEepBATMBHO, HO MPU HSKOW
naumeHT e Bb3MOXHO W3BbPLUBAHETO Ha HEBPO-
MoZynauusi CbC CTUMynaumsa Ha rpbOHa4YHMA MO3bK
(SCS), kosiTO Aa Hacbp4M 3a3gpaBsBaAHETO Ha S3BY,
KOHTpona Ha fornkarta v ga npegoTBpatu ammnyTa-
uns [22]. TEXKNSAT OCTbp pecnmpaTtopeH CUHAPOM
kopoHaBupyc-2 (SARS-CoV-2) moxe ga npuymHu
eHgoTenuonatmus ¢ MUKPOBACKyNapHW U MakpoBa-
CKynapHu TpoMboTuyHM cbbuTtna. COVID-19 npe-
OM3BUKBA Xunepkoarynaums, Tpombo3su, yBpexaaHe
Ha eHgoTena n Bb3naneHue, BOAELLO OO BACKYNUT.
OCHOBHUTE NATOrEHETUYHU MEeXaHM3Mu NMpu TPOM-
foBb3nanuTenHus npouec, nHayumpaH ot SARS-
COV-2, ca OMPEeKTHOTO eHAOTENHO YBpEeXOaHe W
WHOWPEKTHOTO YyBpeXaaHe, MPUYMHEHO OT Bb3na-
nexve. Koarynonartusata, Bb3naneHMeTo u Tpombo-
3aTa, HabntogaeaHu npu COVID-19, ce noteHumpat
OT NOBMLLEHATA aKTUBHOCT Ha (PaKTOPUTE Ha KPbBO-
CbCMpPBaHeTO, 3arybaTta Ha 3awmTHaTa PyHKLUUSA Ha
FMNKOKanMKca 1 MNOHWXEHUTE HMBA Ha a30TeH OKCU,
[22]. EdpextuTe ot COVID-19 npu naumeHtn ¢ RP
BCe OLLle ce usscHsaBarT [22].

OMUCAHUE HA KIIMHUYHU CITYYAU

M. Giglio n cbTp. goknagBaT cnyyan Ha TeXbK
HekpoTuaupalw, ¢deHomeH Ha PenHo npu 37-ro-
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OWWHA XeHa, BKIoYBall U ABaTa Kpaka, ycnewl-
HO NeKyBaH M KOHTPONMpaH CbC CTUMYynaums Ha
rpbbHayHMa mMo3bk (SCS) B npoab/mkeHMe Ha
MoOYTM YETUPU FOAMHMU, KOMTO BHE3amnHOo ce nos-
BABa OTHOBO MO BpeMe Ha uHgekumsa cbc SARC-
CoV-2 [22]. lMpe3 HoemBpu 2016 r. nauyneHTKaTa
cbobulaBa 3a cunHa 6onka, ¢ NpM3HaumM Ha Texka
NCXEMUST N HEKPOTUYHU S3BU Ha NPBLCTUTE Ha J0-
NHUTE KpamHWUW U e OMarHocTuumpaHa C HekKpo-
Tnsmpaw, RP [22]. Tpu Huckn Temnepatypun Bas-
ocrnacTuyHWTE aTtaku ce Browasart. [lpunoxeHa
e Tepanus ¢ rabaneHTVH, nepopaneH MopduH 1
WMHTPaBEeHO3€eH UIoNpocT, HO bonkara 1 Hekpo3aTta
ce BnoluasaT, nopaau koeto e npunoxeH SCS no
cpegHaTa nuHma Ha T9-T10 [22]. MNpouenypata e
Cc [obGbp edekT: owe Ha cneaBawmsa geH bonka-
Ta 3Ha4YUTENHO HamansiBa, KpbBOOOpPALLEHNETO B
KpanHuunTe ce nogobpsasa. JlekapcTtBaTta 3a 60n-
KOBWSI CUHAPOM Ca CMpPEHU NOCTENEeHHO, a A3BUTE
Cca HanmbITHO M3reKyBaHW B paMKuTe Ha JBa Me-
ceua [22]. NocTaBeHa e guarHosarta ,HeandepeH-
LuMpaHo 3abongaBaHe Ha CbeAMHUTENHaTa ThbKaH",
KaTo nauueHTkaTa e HabniogaBaHa B ambynartop-
Ha KINMHUKa 1 eXXeMeCeYHo e noryvyaBarna Ba3oaun-
natatop uH(y3noHHo [22]. MNpe3 okTomBpu 2020
I. € npyeTa OTHOBO C OMflakBaHWUs OT BHE3amnHo u
CWMNHO 3acunBaHe Ha Oonkata B gBaTta Kpaka B
nerHano nonoxeHue u Npu nokon [22]. YBenuya-
BaHeTo Ha amnnuTtygata Ha SCS He Boau Ao no-
nobpeHune. PeHTreHorpadusa Ha rpbaHUS KOW Mo-
Ka3Ba MHTepcTUUManHa NHeBMOHUS, crned KOeTo e
oT4yeTeH nonoxurteneH pesyntat 3a SARS-CoV-2
OT papuHreaneH cekpert. [NaymeHTkata e npueta
B COVID-19 oTtgoeneHueTo Ha yHuBepcuTeTckaTa
oonHuua B Bapu (Utanus) n e 3ano4HaTo neve-
Hue c rabaneHTuH, nepopaneH MopduH 1 yBenu-
yeHu napameTpu Ha SCS oo makcumarnHo gonyc-
TumoTo HuBo (5 BonTa) [22]. MNpe3 cnegsawnTe
OHW nauueHTkaTa e ¢ ¢pebpunuteT (Temnepary-
pa go 39°C), kawnuua u gucnHes. TepanusaTa
e npoAabihkeHa C MHTPaBEHO3EeH [eKcaMeTasoH,
NoaKOXeH HUCKOMOSEKYNEeH XenapuH, acrnupuH,
MHAY3MOHEH nnonpocT 1 kucnopoa. Cnea 10 gHu
pecnupaTtopHuTe cuMnToMM ce nopobpsear, HO
OOMNKOBUAT CUHOPOM U 00e3LBETABAHETO HA Tb-
KaHMTe B [BaTa Kpaka npogbrkaBaT npes crea-
Bawmsa mecel. [1Ba meceua crnepg Ha4vanoTo Ha
cMMnNTOMUTE TbKaHHaTa nepdyauns ce nogobpsisa
1 OONKOBUAT CUHOPOM € oBnagsiH [22].

R. Vanaparthy n cbTp. cboblaBart cnyyan Ha
63-roguwHa xeHa, xuten Ha CAL, c aHamHesa

3a npugpyxaepawm 3abonsiBaHus (annactudHa
aHeMus, nponarnc Ha MUTpanHaTta knana c peryp-
rmTaums, uenuakus n 06onect Ha OBUXEHUETO),
npeacrassdLla ce ¢ xpema u 3agyx, 6e3 gaHHu 3a
Tpecka, BTpMCcaHe, Kawnuua unu 6onka B rbpau-
Te, nosiBuNu ce npes mecey, mapt 2020 r. creg no-
ceweHune B EBpona [23]. Hakonko gHu cneg cumn-
TOMaTUYHO neyeHne 6e3 nogobpeHne e HanpaBeH
PCR Tect 3a SARS-CoV-2, koinTo ce oka3Ba nono-
XuteneH n notebpxgasa guarHosata COVID-19.
MpenopbyaHa e pomawHa kapaHTMHa. Okono
YyeTUpM CeaAMUUM Cried NbpBOHaYanHUSA €enu3of
nauueHTkaTa pasBMBa HEBOJIHO MOTPenBaHe Ha
NABOTO OKO U naBaTa by3a (6e3 6onka, 3aryba Ha
ycellaHe unm n3TpbnBaHe), Auapus, reHepanuau-
paHa cnabocrT, cbpuebneHe, HapyLIEeHNsT Ha CbHS,
HamaneH aneTuT, KokeH obpus, aHOCMUS U gucre-
y3usi. NocTtaBeHa e AmarHo3a xeprnec nabuanuc,
npuynHeH ot HSV-1, nopagn tunnyHmnsa GonesHe-
HO YyepBeH 006pumB okono ycTara [23]. MauneHTkaTa
3abenasea nunaBo obes3LBeTABaHeE B OCHOBaTa U
OenesHnKaBo OLBETSIBaHE Ha BbPXOBETE Ha NpbC-
TUTE Npu TemnepaTypHU NpoMeHn (peHoOMeH Ha
PeliHo) [23]. Cnep 4yeTupu ceamMmuum KOHCepBaTmB-
HO neyveHue (0bunHa xnapatauns, aHTUNUPETULM,
acnupuH, MynTUBMTAaMUHM U Kanuuesn Aob6aBKK)
ce Habngaea KNMHMYHO nogobpeHue. MNaynenT-
kaTa e 6una otpuuyatenHa 3a COVID-19 Ha 58-usa
O€eH, HO cegMuLa No-KbCHO, Npe3 HollTa, BHe3ar-
HO Morny4aBa BTpucaHe, NOBpblUaHe, 3aManBaHe,
CBETOBBbPTEX U HecTabunHa noxogka. OT M3Bbp-
WeHNs1 npernej € yCTaHOBEH CUNEH HUCTarbm
BOSICHO M € MocTaBeHa [fuarHo3a MOoCTBUPYCEH
BecTubynapeH HeBpuT [23]. Ha gecetua geH ot
neYvyeHneTo c NpeaHM30H ce 3abensisaBaT CBETKaBU-
UM 1 NyBaHe B NABOTO 0OKO. [luarHoctMumpaHo e
3aHO OTNenBaHe Ha CTLKIOBMAHOTO TANO, Koe-
TO Ce ObJBKM Ha NOBULLEHO BbTPEOYHO HansiraHe,
BcrneacTBme ynoTtpebaTta Ha cTepouaun. Hskonko
cegMmumM Mo-kbCHO TS pasBMBa BUCOKA TeMnepa-
Typa (okono 39 rpagyca C), apTpanrumn, apTpuT u
ypTukapuaneH obpvB no ropauTe n kopemMa ocem
Yyaca cneg npuem Ha 2 r AMOKCUKKIaB 3a cToMma-
TonornyHa npouegypa. CumntoMmnTe n3yesBaT 3a
HSIKOMNKO AHM 6e3 neyeHune. NeT meceua cnepg no-
noxutenHusa n tect 3a COVID-19 e ycTtaHOBEHO,
ye nunceart IgG [23].

Yen-Chou Chen u cbTp. goknagsart cry4yan
Ha nauwneHT, xocnutanuampaH B Taipei Medical
University Hospital (TansaH) 3a COVID-19, konto
€ MPEexXuBsan ocTpa gurMtanHa ncxemus n eHo-
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MeH Ha PeliHO, cBbp3aH C Audy3Ha apTepuanHa
Tpomb0o3a Ha ropHuTe KpanHuum [5]. MbXbT € Ha
67 roguHu, nywad, 6e3 gaHHM 3a CbNbTCTBALM
3abonaBaHusa. lpuctura B CNeEWHOTO oOTAene-
HWe Cc Temnepartypa, Taxukapaus, nporpecupatia
aucnHesa M kucnopogHa pecatypaumsa. Yetmpwu
OHW npegu ToBa My e noctaBeHa PCR guarHo-
3a 3a COVID-19. PeHTreHorpagusaTa Ha rpbaHus
KOW nokasBa OCTbp pecnupaTopeH JucTpec-
cuHgpom (ARDS). CepymHuTe TecToBe nokassat
NOBULUEHN HMBA Ha hepuTUH, pudpuHoreH n D-
OuMep, AoKaTo HMBaTa Ha NpPoTPoMOUHOBO Bpe-
M€, 4YacTU4YHO MPOTPOMOMHOBO BpeMe, MPOTEUH
C, npotenH S n aHTuTpombBuH Ill ca HopmanHu
[5]. B MHTEH3MBHOTO oTAeneHne ca MpUnoxeHu
JekcameTasoH, Touunuaymab v c HasanHa KaHto-
na ce nopasa Bucok notok O,. WecTt gHu cneg
Xocnutanuaaymsata gUCTanHUTe YyacTu Ha BTOPMU,
TPeTM M 4YeTBBPTU MPBCT Ha AsfcHaTa My pbka
ctaBaT OOMNe3HeHM M TbMHU CbC Cyxa raHrpeHa
[5]. TecTbT CcbC cTyAeHa NpoBoKaLUs, U3BBbPLUEH
Ha ndBaTa My pbka, npeav3BMKBa LuaHo3a n 6o-
ne3HeHOCT B obnactrTa Ha HOKbTHUTE IbHKM, Bb3-
ctaHoBsBawm ce cneg 20 MVH, B CbOTBETCTBUE C
deHomeHa Ha PenHo [5]. OT npoBeneHnTe nabo-
paTopHM n3cnenBaHus ce ycTaHOBsBaT cregHuTe
nokasaTenu: NMoBULLIEHN CEPYMHU HMBA Ha aHTU-
Ro, aHTu-La, aHTMKapgMonunMHOB UMYyHOrNoby-
nuH G, ANA, aHTUHeyTpoUNHN LMTONNasMeHN
aHTutena (ANCA) n aHtutenara cpewly 6asanHa-
Ta MmeMmbpaHa. OTpuuaTenHu ca aHTUaBYBEPUXKHA
OHK (dsDNA), aHTMeKCTpaxupyem Si4peH aHTu-
reH (ENA), aHTn-Smith (Sm), aHTMpuboHykneo-
npotenH (RNP), aHTMUMKNMYEH UNTPYNUHUPaH
nentng (CCP), aHTMMUTOXOHOpMANeH, aHTu-Jo,
aHTK-Scl-70, nynyc aHTukoarymnaHT, Kpuornoby-
nuH n pesmatoneH cdaktop (RF) [5]. Ypes ne-
pudepHa aHrnorpadusa ce yctaHoBsBaT AUQys-
Ha Tpombo3a M CTeHO3a Ha AsicHa GpaxmarnHa u
yfHapHa apTepusa u OBYyCTpaHHa aHeBpu3Ma Ha
unuadHaTa aptepus [5]. Bcnencteue Ha apTtepu-
anHaTta Tpombo3a ce nogo3upa peHoMeH Ha Pen-
HO, KOWTO € MeKyBaH C eHoKcanapwuH u annpoc-
Tagun. Tpu OHU NO-KbCHO, NMOpPaav MUHUMAasHO
nogobpeHne Ha UMAHOTUYHUTE U FAHITPEHO3HUTE
nesuu, ca n3BbplueHn 6anoHHa aHrmonnacTuka u
WHTpaapTepuanHa nH@y3nsa Ha ypokmHasa npes
®PoHTaH kKaTeTbp 3a 8 OHW, KAaTO raHrpeHo3HUTE
nesuu nocTteneHHo ce nogobpsBat U MHTpaBac-
KynapHata Tpom60o3a oT3By4aBa HanbiHO [5].
MpunoxeHa e aHTUTpOMOOTUYHA Tepanusa (pu-

BapokcabaH 1 knonugorpen) u neT AHU No-KbCHO
naumeHTbT e nanucaH 6eanpobnemHo [5].

B 1031 cnyyan cbeHoOMeHbT Ha PelHOo Moxe
na 6bae cneacTeue oOT in situ Tpombo3aTa Ha 6pa-
XuanHata u ynHapHaTta apTtepusi, a He Ha aBTO-
UMYyHeH npouec, npeamssukaH ot COVID-19. Bece
nak tpabea ga ce uma npeasug, 4ye COVID-19
WMHEKUNATA MOXe Aa YBENMYU pucka OT apTepu-
anHu Tpom60o3n, 4opU U NpY NaLMEHTU HA aHTUKO-
arynaHtHa tepanus [5].

Chandra u cbTpyaHuuu goknagear criyvyan Ha
48-roguHa XeHa cbC SSc, BEpPOATHO OTKIOYEH
BcnegctBne SARS-CoV-2 wuHdekuma. [lMaumeHT-
KaTa e C MeguuMHCKa UCTOPUS 3a TPEBOXHOCT U
Oenpecusi, Haco4YeHa OT OTAENeHusATO Mo Backy-
napHa MeguumHa KbM KIUMHWKa MO peBmaTtororus
npes3 asryct 2021 r. 3a AOMbMAHUTENHA OLUEHKa Ha
abHopMHKM nabopartopHM nokasaTenn u eHoMeH
Ha PenHo [24]. o pekemBpn 2020 r. naymeHTKa-
Ta e buna B 4OOPO 30paBOCMNOBHO CbCTOSIHUE, KO-
rato nofyyaBa OCTpa XUMOKCUMYHa pecnupatopHa
HegocTaTbYHOCT kato crnepcrtene or COVID-19
nHeBMOHUSA. Cnep kaTto e xocnuTanuaupada, 3a-
noyea Ja M3nuMTBa ymopa, KcepocTomus, aucda-
rmsl, ABycTpaHHa cnabocT Ha OONHUTE KpamHULUMW,
CUMNTOMM, HacouvBawn kbM PeHOMeH Ha PeiHo,
npuapy>xxeHn ot 6onknM B CTaBWTE Ha ABETE pbLe
(HamansBalLM Npy aKTUBHOCT U BMOLLABaLLN ce B
MOKOW), CyTpeLLHa CKOBAHOCT (3a noseye OT eauH
yac), gucnHes npu ycunue, anapus, 6esdonesHeHn
S13BM B ycTaTa, HeBOrHa 3aryba Ha Terno u gudyaHa
XunepnurmeHTaums Ha koxara. OT npernega ce yc-
TaHOBSAIBAT NoAnyxHanu npbCTW, CKNepoaakTuUnus,
AndpysHa xunepnurMeHTaumsa n HeobuyamHn kanum-
NApPU Ha HOKBbTHUTE MbHKKU [24]. Beuukn aHTutena
(aHTn-PHK nonumepasa lll, aHTn-Scl-70, aHTULEeH-
TpoMepHU, aHTU-SSA, aHTU-SSB, aHTK-Smith n aH-
TM-Smith/RNP) ca oTpuuaTenHu, ¢ n3kno4eHue Ha
ANA (> 1:1280) [24]. YcTaHOBEHM Ca OLe HaMarneH
andpysnoHeH kanauuTeT oT 44% (4pes TecT 3a be-
noapobHa yHKUMS, HanpaBeH npe3 oHn 2021 T.),
WHTepcTMumnanHa 6enogpobHa 6onect, ¢ HaXOaKMu,
npegnonarawm HecneunduyHa WHTEpCTMUManHa
nHeBMOHUSA (4pe3 KT Ha rpbaeH Kow), dopakums
Ha nsTnackeaHe Ha nspata kamepa ot 60% u neko
NOBULLIEHO CUCTOSTHO HansiraHe B AsicHaTa kamepa
oT 36 mmHg (4pe3 TpaHCTopakarHa exokapauo-
rpama), 6e3 gaHHM 3a GenogpobHa XMNepPTOHMUS
(4pes pdacHa cbpAedHa kaTeTepmsauus, nokassa-
Wwa cpedHo HansraHe B 6enogpobHata apTepus
oT 20 mmHg ¢ HopManHO KNMHOBUAHO HansraHe n
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6enogpobHo cboBo chnpoTueneHne oT 1,9 wood
eouHMUM), nnab3rawia ce XuartanHa XepHusi, He-
npasunHa Z-NnMHNS U CTOMalLHa xunepemus (4pes
e3ocharoractpogyogeHockonusi) u bapetos xpaHo-
npoog (4pe3 buoncus) [24]. MNauneHTkaTa e guar-
HOCTMUMpaHa CbC CUCTEMHA ckrnepoaepmus (SSc)
cnopea kputepumnte Ha ACR (American College of
Rheumatology) n EULAR (European Aliance for
Associations in Rheumatology). Ot aBryct 2021 .
0o sHyapw 2022 r. e npocneassaHa YeTupu NbTu B
KITMHMKA NO peBMaToNorns 1 e riekyBaHa ¢ MUKpO-
deHonat modetun 2 x 1500 mg (3a nHTEpCcTULM-
anHata 6enogpobHa Gonect), amnoguMnuH 5 mg
(3a peHomeHa Ha PeliHo), meToTpekcaT 12,5 mg
BEOHDBX CEOMUYHO N NpegHN30H 2 X 5 mg (3a Bb3-
nanuTeneH MOnMapTpuT, BEPOSTHO CBbp3aH CbC
SSc) [24].

Milan n cbTp. goknageart cny4van Ha NaymeHT-
Ka C OCTpa MCXEMWUS Ha KpavHWKa BCreacTBue Ha
COVID uHgpekums. MNMpeacrtas ce ¢ aHamHe3a 3a
reHepanuampaHm Xuno- u XuneprnurMeHTUupaHu
KOXHM Ne3nMnm U neka, HenpoayKTUMBHaA Kalunmua,
nepuognyHa aptpanrus, 3aryba Ha Termo u uwu-
aHo3a Ha AucTanHuTe NPbCTM MpU M3naraHe Ha
HUCKM TeMnepaTypu (peHomMeH Ha PeliHo), nocTo-
siHHa CyxoTa Ha koxarta. lNayueHTkaTta e gnarHo-
cTUUMpaHa C KoBEHUITHA CKITEPOAEPMUS, CbyeTaHa
c COVID-19, kaTo ToBa e OOBENo OO UCXeMuUaTa
Ha KpanHuuuTe (M gBeTe GoNecTHWM eguMHMUM ca
nNpoBb3NanUTENHN U NPOTPoMBOTUYHM). Bbnpekn
npoBegeHarta Tepanusi cbe cungeHadpun 1 mg/kg
OBa nNbTW gHeBHO u amnoaunuH 0,4 mg/kg Bep-
HBX OHEBHO UCXeMUSITa Ha AUCTanHUTE NPbCTU
Ha OsiCHa pbKa M UnaHo3aTa Ha NPbCTUTE Ha NsiBa
pbKa 1 Ha ABaTa Kpaka He ce noBnusasaTt. YCTaHo-
BEHW Ca MOBULLEHN aHTU(OCHONUNULHN U aHTU-
HykneapHu aHTutena u D-gumep, npotenH S e ¢
HUCKa aKTWUBHOCT, JOKa3aHo e nepudepHo apTe-
puanHo 3abonsiBaHe npu obpasHU nacnegBaHus.
KoHTpon Ha ucxemusaTta Ha KpanHUUUTE € NoCTuUr-
HaT cnef 4 mecela pefoBHa UHAY3UA Ha LIKKIO-
docdhamug, npuem Ha nepudepHn BasogmnaraTo-
pu, MeToTpeKkcaT 1 aHTukoarynauTu [25].

Shih n cbTp. cbwWo goknagBaT criyyan Ha gu-
rutanHa Hekposa npu SARS-CoV-2-no3nTtuBeH
nauMeHT C aHaMHe3a 3a CUCTEMHa CKrepo3a.
MaumeHTKkaTa e Ha 64 r., GuBlIa Nywayka, ¢ npu-
OpyxaBalu 3abonsaBaHnsa (XMNepToHWS, HapyLUeH
BbrnexuaparteH TorepaHc, CUCTEMHa CKNneposa).
OnnakBaHuATa OT nporpecupal, 3agyx U ABy-
cTpaHHa 6bonka B npbCTMTE ca € AaBHocT 1 cen-

MuLUa, crej KoeTo naumneHTkarta e npueTa ¢ ocTpa
JuxatenHa HeJoCTaTbYHOCT U Ce € oKasana nono-
XutenHa 3a SARS-CoV-2. lNpunoxeHo e aHTUKOo-
arynaHTHO fie4eHne C HUCKOMOJEKYIIEH XeMapuH,
pemaecusup 3a 10 gHu, 6apuumTHMG (NpekpaTteH
6 OHM cnef Ha4vyanoTo Ha nedYeHneTo nopagum ona-
CeHVsl 3a BnolwaBaHe Ha gurutanHata UCXeMus
Ha nauueHTa). JlabopaTtopHuTe M3cnegBaHus Mno-
kasBaT Bucok D-gumep (> 20 pg/mL) n Hanuyune
Ha aHTudochonunuaHn aHtutena. MauneHTkata
cbobLiaBa 3a caMmoorpaHMyaBallym ce enM3onmn Ha
OByCTpaHHaTa 6ornka n obe3uBeTsiBaHe Ha MpbC-
TUTe, Npeau3BMKaHU OT HUCKa Temnepartypa (de-
HOMeH Ha PeiHo). 3a noBnusiBaHe Ha UCXEMMUSA-
Ta NbpBOHaYanHoO ca M3Non3BaHW 3aTonsisHe Ha
pbLeTe, 6Gnokepu Ha KanuMeBuUTE KaHamnu n MHXu-
outopu Ha dochoanecTepasaTa, HO Ha 9-usa OeH
OT XocnuTanuaaumsaTa nauMeHTkaTa ce Brollasa.
MpbCcTTE Ha ABeTe pbue ca Bunm CTygeHu Ha
Jonup v 3HaduTenHo GonesHeHu Npu nannayus,
3abenasBa ce TbMHO OLBETsIBAHE Ha gucTanHata
YyacT Ha gecHus nokasaney (Ho 6e3 npu3Hauu Ha
Hekpo3a), NeBuAaAT nanel 1 nokasaney ca 6unu
TbMHU W 3Ha4YUTENHO NoAayTu. PaHHM npusHaum
Ha HeKpo3a ca OTKPUTM Ha neBus nokasanedy.
NHxekTMpaH € BOTYNUHOB TOKCUH, KaTo ABa OHU
No-KkbCHO MaumeHTKaTa cbobLlaBa 3a 3Ha4YUTENHO
nogobpeHne Ha GonkaTta B NpbCTUTE CU. 3a Cb-
XarneHue, Ne4eHneTo He NOoBMUsIBa HEKPOTUYHATA
MeKa TbKaH Ha MpOKCMManHuga naB nokasanedu,
nopagun KOeTo mauuMeHTkata e nraHvMpaHa 3a Xxu-
pyprudHa amnyTtaums [18].

Opyr aBTopckn konektns (Pourdowlat n cbTp.)
onucea gsama naumeHtn ¢ COVID-19, noynHanu
C aKpoLmaHo3a 1 gurntanHa Hekpo3a B TepMuHan-
HUSA cTagui Ha 3abonsBaHeTo cu. MbpBUAT nauu-
eHT e 56-roguiHa xeHa ¢ guabet. OnnakeaHuaTa
ca OT kawnuua, rmasobonue, BMCOKa Temnepary-
pa, aucnHea n xunokcemusa npes anpun 2020 r.
KomntoTbpHaTta Tomorpadums Ha rpbaHusa kow (KT)
nokassa [BYCTPaHHW MaTOBM Henpo3payvyHocTu. Jla-
OopaTtopHuTe pesynTaty nokaseaTt HopManHa nbi-
Ha KpbBHaA KapTuHa, BMCOK TuTbp Ha CRP n LDH
(904 IU/L), PT, INR n PTT ca B HOpManHuTe rpa-
HUUM. 3anovHaTo e nevyeHne ¢ Kucrnopoa, Hedpak-
LMOHMpPaH XenapuH 1 XMapoOKCUXnopoxmH. Ha 5-na
OEeH OT npuema T8 e MHTyOupaHa nopagm pecnu-
paTtopeH AUCTPEC U ca U3Non3BaHn ceaaTuBHMU ne-
KapcTBa 3a KOHTPOM Ha CbCTOsIHMETO. Ha 6-usa geH
no KpamHULUMTE M ce NOosIBABAT €KXMMO3a M MneTHa
no koxara. [Nopaau BeposaTHOCTTa OT bakTepuanHa
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cynepuvHdEKLMA ca HanpaBeHW MOCSBKM Ha KPbB U
TpaxearneH CekpeT 1 KbM TepanusaTa ca JobaBeHu
MeponeHeM 1 BaHKOMULUMH. Ha 7-us geH e npemec-
TeHa B COVID-19 otaeneHue. MNpu nppuemaHeTo € B
Be3cb3HaHue 1 Bce olle MHTYOupaHa Ha MexaHuy-
Ha BeHTUNauus. KpbBHOTO HansiraHe U cbphedHa-
Ta yecTtoTa ca cboTBeTHO 90/65 mm Hg mn 87 ya./
min, pO, e 61 mm Hg 1 HacuwaHeTo ¢ K1ucnopoa e
90% c 50% F10,. MexnyspemeHHo ce Habnionasa
UnaHo3a B NPbCTUTE Ha FOPHUTE U LONMHUTE KpaW-
H1un. BaemaHeTo Ha kpbBHU Npobu nokassa nes-
koumTo3a (16 200 Ha mm?), numdoneHns (1200 Ha
mm?3), TpomboumTonenuns (91 000 Ha mm?3), Hb 7,8
g/L, Bucok Tntebp Ha CRP (107 mg/L), LDH 1117
IU/L, D-gumep 7780 pg/mL, deputmH 1650 ng/
mL un IL-6 359 pg/mL. JonbnHuTtenHute nabopa-
TOpHU pesynTtaTn nokassat otpuuatenHn pANCA,
cANCA, aHTUKapAWOnUNUH, Nynyc aHTuKoarynaHt
n B2-mukpornobynuH. Exokapanorpadpusara e Hop-
MarHa, [oKaTo ernekTpokapauorpaMarta nokassa
obbpHaTa T BbB V1 go V5. Kbm cxemaTa Ha neve-
Hue ca gobaBeHn aTopBacTaTvH MU acnupvH, a go-
3aTa Ha xernapvH e yBenuyeHa. 3a nogobpsiBaHe Ha
KpbBOCHabAsABaHETO Ha KpanHWLMTE ce npunara u
HUTPOIMMLEPUHOB MexreM. Bbnpekn MHOXeCTBO-
TO METOAN Ha NeYeHne, KIIMHUYHOTO CbCTOSIHME Ce
Bnowasa v nauueHTkata ymupa [19].

BTtopata naumeHTka e 67-roguwlHa >XeHa C
aHamHe3a 3a 3axapeH guabet Tun Il n cncremHa
XUNEpPTOHUS, pas3Buna pecnupaTtopeH Auctpec
cnHgpom cneg COVID-19. OuxaTenHata 4vecToTa
e 36/min, Temnepartypata 37,5°C u kucnopogHata
catypauus e 65%. Npu cdursmkaneH nperneq ce oT-
KpuBaT rpyou nykaHusi B kpasi Ha BAMLUBaAHETO U B
nBeTe benogpobHn ocHoBU. PeHTreHorpadumsita Ha
rPbAHMSA KOLU MOKa3a ABYCTPAHHU HEMPO3PaYyHOCTU
B 6enusa gpo6, a npu KT nscnegsaHe ce yctaHoBsI-
Ba AndpysHa Henpo3payHoOCT TUMN ,MaToBO CTBLKMO®.
JlaBopatopHuTe pesynTaTtv nokassaT fEeBKOMEHUs
(4200 Ha mm?), numdoneHus (800 Ha mm?), Hop-
ManHu TpomGouunTtn (160 000 Ha mm?3) n HMBO Ha
xemornobwuH 13,7 g/dL, Bucok CRP (70 mg/L), LDH
(840 IU/L) n D-gnmep (976 pg/mL). PT, INR u PTT
ca B HopmanuHute rpaHuum. MNMpunoxeHa e eHpoTpa-
xXearnHa UHTybauus nopagm nunca Ha OTroBOp Ha
KncrnopogHarta Tepanus, cegatvBu U HEPBHO-MYC-
KyrnHa 6rnokaga. 3ano4yHaTo e nevyeHne ¢ XIopoxXmH
300 mg ABa NbTU OHEBHO Npes3 MbpBUS AEH, Noc-
negsaHo oOT nonuHasup/putoHaBup 400/100 mg
OBa NbTW OHEBHO. [pyrn npegnucaHun rnekapctea
BKMOYBAT METUNNPEAHM30NOH, HedpaKkunoHnpaH

XenapuH u aHTnbmnotmum. Ha 9-ns geH oT mexa-
HUYHaTa BeHTMNauus, BbNpeku nogobpeHmeTo Ha
OoKCUreHauusita u HaMmansiBaHeTo Ha NONOXUTENHO-
TO KpaWHO ekcnupaTopHo HansiraHe (PEEP), nauu-
eHTKaTa pasBvBa TepMUHarnHa LnaHo3a BbB BCUY-
K1 NPBCTM Ha pbLETe CU 1M NUNca Ha nyrnc B ABETe
paguanHu aptepun. KpbBHOTO HansiraHe € HUCKO.
Bbnpeku npunaraHeTo Ha xenapvH n pnyngHa Te-
panus akpouuaHosaTa W NyncbT Ha paguanHarta
apTepus Ha naBaTa pbka ca 6e3 HMkakBo nogobpe-
Hue. [leH no-kbCHO naumneHTkata ymmpa [19].

Hsikonko aBTOpCKM KonekTuBa cboOliaBaTt 3a
HoBOMNoOSIBUN ce (pbeHoMeH Ha PenHo crnepn Bakcu-
HauMd, HO HAMa fJaHHW 3a HekpoTuaupall PenHo
npyv HUTO eAuH OT AOoKNajdBaHuTe naumeHTn [21,
26, 27]. B nbpBua cnyyan ce kacae 3a 28-ro-
OVWHa 4noHKa, AuarHoctuumpaHa CcbC CUCTe-
MEH Nnynyc eputemMaTto3yc n aHTudochonmnuaeH
cuHgpom. lNpueta e nopagu 6onka B rbpante u
deHoMmeH Ha PenHo, nony4veHun cnep BTopa [o3a
oT nPHK BakcuHaTa cpewy COVID-19 BNT162b2
Mecel no-paHo. CbCTOAHMETO Ha nauuneHTkaTta
ce nopgobpsiBa crned npunaraHe Ha asaTMONpPUH
(50 mg/peH) n amnogunuH (5 mg/aeH) n ysenuya-
BaHeToO Ha Jo3uTe Ha npegHusonoH (10 mg/aeH)
n acnupuH. Cnopea aBTopuTE € Bb3MOXHO (PEHO-
MeHBbT Ha PelHO ga e cBbp3aH C BakCUHaUuATa
cpewy COVID-19 [26]. BTopuaTt nauueHT e 63-ro-
OvleH Henylwad, guarHocTuuupaH € NbpBUYEH
deHomeH Ha PenHo (RP), konTo ce obocTpsa cnen
npunaraHeTo Ha ABe BaKCMHaLWUKM C BakCcMHaTa Ha
Pfizer n cnepg ToBa ¢ b6yctepHa gosa. lNaumMeHTbT
HSIMa JaHHKU 3a cucTeMHO 3abonsiBaHe Ha Cbeau-
HUTenHata TbkaH [21]. TpeTnaT nauneHT e 33-ro-
avweH MbX cbe 31 Tun 1, Ha MHCYNMHOBa Tepa-
nusa ¢ 4OObP rMUKEMUYEH KOHTpon. Tpu OHKU creq
BTOpaTa Ago3a oT BakcuHaTa Ha Pfizer-BioNTech
cpewy COVID-19 pasBuBa 3HauuTenHa Bapwua-
LuMsa Ha rnikosarta, HOBOMOSIBUI ce (hbeHOMeH Ha
PeliHo (6sno-bnegu cTygeHu pbue), HagoaBaHe
Ha Terno, ymopa, nogyBaHe Ha Kopema, 3anek
n JepHoapobHa ancdyHkumns. KpbBHO3axapHu-
AT My Npodumn ce Bpblia KbM M3XOOQHOTO HMBO 6
ceamMuumM cnep NpoBeLEHOTO NevyeHne, HO npos-
BUTe Ha deHOMeHa Ha PenHo npogbnxasaTt fa
nepcucTMpaTt Kato KIMHUYHWU OnfakBaHusa 5 me-
ceua cnep BakcuHauudATa. ABTopuTe 0bBscHsBaT
NoOBMLLABAHETO HA WHCYNIMHOBATa PE3UCTEHTHOCT,
YyepHoapobHaTa AUCHYHKLUSA U HOBONOSBUNUS Ce
deHomMeH Ha PelHo ¢ nHayumpaHus OT BakcuHaTta
UMYHeH oTroBop [27].
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3AKNIOYEHUE

®deHomeHbT Ha PeliHo (RP) e egHa ot yectute
nposieu Ha npekapaHa SARS-CoV-2 nHgekums npm
naumMeHTn OT pasnu4yeH non u Bb3pacT. ETnonato-
reHesarta € KOMMIEKCHa, kaTo ce npegnonarar Asa
OCHOBHW MeXaHu3bMa: aBTOMMYHEH Npouec, Wmu
Tpombo3aTa Ha apTepuanHuTe CbOoBe, BoAelia
00 NCXemMusi Ha TbKaHWUTe, U T.Hap. HEKpOTU3MpaLy
deHomeH Ha PeliHo. BasocnaambT npu gurMtanHa-
Ta NcxemMus MOXe OONbrHUTENHO Aa 6bae ycnox-
HEeH OT KOoBMA MHdeKkuuaTa. Xunepkoarynaumsara
(BCnepctBMe Ha L,UMTOKMHOBaTa Oyps“), ocobeHo
npu NaymMeHTn ¢ aHTUMOCHONUNUAHN aHTUTena n
noBuLleHn HMBa Ha D-gnmep, BogM OO0 eHO0BackKy-
NapHO yBpexaaHe, NOBULLIEHA aKTUBHOCT Ha TPOM-
foumnTuTe M KoarynaumoHHa kackaga n doeHomeHa
Ha MMyHOTpombGo3a. Mpn KpUTMYHO BonNHW naum-
eHTn ¢ COVID-19 e onncaHa akpoumaHosa nopa-
O NpeKkoMepeH KoarynaumoHeH ctaTyc. [aHrpeHa
MOXe [a Bb3HWKHE OT HapyLleH KPpbBEH MOTOK U
HeJoCTaTbYyeH NpoLec Ha 3a3gpaBsiBaHe Ha OUru-
TarHUTe paHK, KOETO € CBbP3aHO C NOBULLEHMN HMBA
Ha CRP. icxeMnyHuTe nesmu Ha KparHMunTe, Kou-
TO 0BMKHOBEHO Cce HabnogasaTt Npu NO-Bb3PacTHU
NaumMeHTn C TEXKO KIMHWYHO NMpoTu4aHe Ha 3abo-
NsiIBaHETO, NpeAcTaBrsBaT ONnacHoO, Makap 1 psgKo

yCrnoxHeHue, cebp3aHo ¢ COVID-19, u ce gbmxkar
Ha apTepuanHu OKNy3un. Te ca WU3KNIYMTENHO
TPYOHM 3@ NeYeHne U HepsiaKo BOOAT OO amnyTa-
umm. OcHOBHaTa xunotesarta €, Ye purutanHarta
Hekpo3a npu naumeHtTn ¢ COVID-19 e cBbp3aHa
npeauMHo ¢ obpasyBaHeTo Ha NET.

HepocTnrbT Ha KMCNOPOA BOAM OO0 UCXEMUS Ha
TbKaHUTe U NpuyMHsABa 6onka. TeXKMAT OCTbp pec-
nupaTopeH cuHapoM kopoHasupyc 2 (SARS-CoV-2)
MOXe [a NPUYUHM eHOOoTeNMonaTusa ¢ MMKPOBACKY-
napHU 1 MakpoBacKyrapHu TPOMBOTUYHN CHLOUTUS.
COVID-19 npegusBMkBa Xxunepkoarynauusi, TpoMm-
003w, yBpexaaHe Ha eHOoTena u Bb3naneHue, BO-
Aewo go Backynut. Koarynonatusata, Bb3naneHmeTo
n TpoMmbo3saTta, HabntogasaHu npu COVID-19, ce no-
TEeHUMpaT OT MOBMLUEHATa aKTUBHOCT Ha hakTopu-
Te Ha KPpbBOCBLCUPBAHETO, 3arybaTta Ha 3awmTHaTa
YHKUNA Ha FMMKOKaNUKCa MU NOHMWXEHUTE HMBA Ha
a30TeH okcug,.

KbM MOMeHTa uMa Hemarnko AaHHM 3a (PeHOMEH
Ha PenHo (HekpoTu4eH, HoBonosBun ce, 0b6oCcTpun
CE WM KaTo YacT OT ApYyro CUCTEMHO 3abonsBaHe Ha
cbeauHUTENHaTa TbKaH) BCreacTBUE Ha npekapaHa
COVID-19 nHdeKkuus nnm BakCcuHauus, Ho cbagane-
HUTE XMNOTe3N ca BCe OLLe 06EKT HA AOMbIHUTENHM
NpoyYBaHus.
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NECROTIZING RAYNAUD’S PHENOMENON AFTER RECURRENT COVID-19
INFECTION
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TUMHAT “Sv. Iv. Rilski”, Department of Rheumatology, Medical University — Sofia
2UMHAT “Sv. Iv. Rilski”, Department of Occupational Diseases, Medical University — Sofia

Abstract. Raynaud’s phenomenon (RP), which can be primary or secondary, is a common vascular clinical
syndrome due to abnormal arteriolar vasospasm. Its treatment is most often conservative depending on the
etiology. In recent years, there have been reports of RP as a syndrome after a previous SARS-CoV-2 infection,
in patients of different genders and ages. As an etiological factor for the development of vascular pathology
in these cases, two main mechanisms are assumed: an autoimmune process or the thrombosis of arterial
vessels, leading to tissue ischemia, and the so-called necrotizing Raynaud’s phenomenon. In the pathogenesis
of Raynaud’s phenomenon, the influence of local, neuronal and hormonal mediators is emphasized. Some
studies prove the role of estrogens, which explains the higher incidence of RP among women. At present,
there is no convincing evidence for “candidate genes” to be associated with Raynaud’s phenomenon,
despite studies by some authors (Susol et al., 2000; Pistorius et al., 2006). Vasospasm in digital ischemia
may be further complicated by COVID-19 infection. Another potential component is hypercoagulation (further
complicated by the presence of antiphospholipid antibodies in certain patients) and elevated levels of D-dimer.
A state of hypercoagulation is caused by the so-called cytokine storm. This inflammatory state, as a result of
endovascular damage, increased platelet activity and coagulation cascade, causes the so-called phenomenon
of immunothrombosis. Overactivation of the coagulation pathway during cytokine storm results from increased
activity of thrombin, which has an additional role in the inflammatory process through proteinase-activated
receptors (PARs). Acrocyanosis due to excessive coagulation status has been described in critically ill patients
with COVID-19. In these patients, gangrene may arise from impaired blood flow and insufficient healing of
digital wounds, which is associated with elevated levels of C-reactive protein (CRP). Ischemic limb lesions,
usually seen in older patients with severe clinical course of the disease, represent a dangerous, although rare,
complication associated with COVID-19 and are due to arterial occlusions. They are extremely difficult to treat
and often lead to amputations. In patients with antiphospholipid syndrome, arterial and venous thrombi are
primarily caused by the formation of neutrophil extracellular traps (NET), which in turn activate platelets, and
their excessive formation can lead to local thrombosis. In addition to platelet activation, neutrophils release
tissue factor, which initiates the coagulation cascade. NETs bind coagulation factor XIl and activate it, and
also induce an inflammatory reaction in the vessel wall. According to the available knowledge to date, the
hypothesis that digital necrosis in patients with COVID-19 is primarily related to the formation of NETs has
been developed. Necrotizing Raynaud’s phenomenon (NRP) is a vascular clinical syndrome characterized
by vasoconstriction of distal resistance vessels following low temperatures or states of anxiety and stress.
The first symptom is pain, due to lack of oxygen, which leads to tissue ischemia. Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) can cause endotheliopathy with microvascular and macrovascular
thrombotic events. COVID-19 induces hypercoagulation, thrombosis, endothelial damage, and inflammation
leading to vasculitis. The coagulopathy, inflammation, and thrombosis seen in COVID-19 are potentiated
by increased activity of clotting factors, loss of protective glycocalyx function, and decreased nitric oxide
levels. The effects of COVID-19 in patients with RP are still being elucidated. This review presents a series of
selected clinical cases associated with Raynaud’s phenomenon (necrotic, new-onset, exacerbated, or as part
of another systemic connective tissue disease) secondary to past COVID-19 infection or vaccination.

Key words: Raynaud’s phenomenon, necrotizing Raynaud’s phenomenon, COVID-19, clinical cases

INTRODUCTION lar vasospasm [1, 2, 3]. It can be primary or second-
ary [1, 3, 4]. lts treatment is mostly conservative [1].

Raynaud’s phenomenon (RP) is a common vas- In recent years, there have been reports of RP as a
cular clinical syndrome characterized by triphasic syndrome after a previous SARS-CoV-2 infection, in

discoloration of the fingers due to abnormal arterio- patients of different genders and ages, which can af-
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fect both the upper and lower extremities. Two main
mechanisms are indicated as an etiological factor for
the development of vascular pathology: an autoim-
mune process or the thrombosis of arterial vessels,
leading to tissue ischemia, and the so-called nec-
rotizing Raynaud’s phenomenon [2, 3, 5]. Multiple
hypotheses have been proposed to explain possi-
ble mechanisms in the pathogenesis of Raynaud’s
phenomenon [4, 6]. Recent evidence in this field
supports the multietiology of the disease, which em-
phasizes the impact of local, neuronal, and hormon-
al mediators [7, 8]. To date, no convincing evidence
has been described in the literature for “candidate
genes” to be associated with Raynaud’s phenome-
non [9]. Some literature sources indicate that possi-
ble candidate genes are the beta subunit of the mus-
cle acetylcholine receptor and the serotonin 1B and
1E receptors [9]. However, other authors continue
to suggest that there is a genetic factor contributing
to the prevalence of this disease [10]. In support of
this opinion is the described clinical case of a one-
month-old baby diagnosed with Raynaud’s phenom-
enon [11].

Pathogenesis of Raynaud’s phenomenon
and necrotizing Raynaud’s phenomenon due to
COVID-19

Vasoconstriction of cutaneous arterioles upon
exposure to cold, which is mediated by reflex
sympathetic release of norepinephrine and in-
creased sensitization of the vasculature, is a nor-
mal physiological process [4]., but when exces-
sive leads to a pathological condition (Raynaud’s
phenomenon) [4, 12]. One of the main theories
is that of the multi-etiology of the disease, ac-
cording to which the impaired function of some
of the local, neuronal or hormonal mediators
leads to excessive constriction of the cutaneous
arteries in response to norepinephrine [4, 13].
Norepinephrine binds to adrenergic receptors
(AR), located on the surface of vascular smooth
muscle cells (VSMC), which are of three types:
a1, a2 and B2. The latter are involved in vaso-
dilation, while a1 and a2-AR are responsible for
vasoconstriction [4]. A decrease in temperature
is sensed by mitochondria, which then release
reactive oxygen species (ROS), which in turn
activate the Rho/ROCK pathway. This results in
the mobilization of a2C-AR from the endoplasmic
reticulum/Golgi to the cell surface. a2C-AR medi-
ates cold-induced vasoconstriction, which when
exacerbated can lead to Raynaud’s phenomenon
(RP) [4]. Epidemiological studies and meta-anal-

yses support the potential role of sex hormones
(estrogen may explain the higher incidence of RP
in premenopausal women) [4, 14, 15]. Estrogen
has a vasodilator effect, but on the other hand it
lowers body temperature [4, 16] and increases
the expression of a2C-AR in VSMCs [4, 17].

A possible pathogenetic mechanism in digi-
tal ischemia is vasospasm, further complicated by
COVID infection. Another potential component is
COVID-19-related hypercoagulation and elevated
D-dimer levels in patients. The presence of anti-
phospholipid antibodies in certain patients further
contributes to hypercoagulation (a condition seen in
patients with systemic sclerosis and active SARS-
CoV-2 infection) [18].

A hypercoagulable state is induced by the over-
production of major pro-inflammatory cytokines such
as TNF-q, IL-6 and IL-13 (the so-called cytokine
storm). This inflammatory state, as a result of en-
dovascular damage, increased platelet activity and
coagulation cascade, causes the so-called phenom-
enon of immunothrombosis. Overactivation of the
coagulation pathway during cytokine storm results
from increased activity of thrombin, which has an
additional role in the inflammatory process through
proteinase-activated receptors (PARs). Additionally,
acrocyanosis has been described in critically ill pa-
tients with COVID-19 due to hypercoagulable status.
Physiologically, gangrene can arise from impaired
blood flow and insufficient healing of digital wounds,
which is associated with elevated levels of C-reac-
tive protein (CRP) [19].

Ischemic lesions of the extremities are a dan-
gerous, although rare, complication associated
with COVID-19 and are due to arterial occlusions,
usually affecting the fingers and toes. They are
usually observed in patients with a severe clinical
course of the disease, are difficult to treat and lead
to amputations. Acute necrosis of the fingers is
usually seen in older patients (mean age 66 years),
more commonly in the fingers (70%) than the toes
(30%). The overall mortality rate among these pa-
tients is 80%. Autoantibodies characteristic of an-
tiphospholipid syndrome were detected in some of
the patients, suggesting that arterial occlusions in
patients with COVID-19 are the result of thrombot-
ic processes triggered by an immune reaction. In
patients with antiphospholipid syndrome, arterial
and venous thrombi are primarily caused by the
formation of NETs (net-like structures composed
of DNA and proteins of nuclear and granular ori-
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gin) [20]. Neutrophil extracellular traps (NETs) are
an important part of the innate immune system
and are released by activated neutrophils, and in
turn NETs activate platelets, but their excessive
formation can lead to local thrombosis. In addition
to platelet activation, neutrophils release tissue
factor, which initiates the coagulation cascade.
NETs bind coagulation factor Xll and activate it,
and also induce an inflammatory reaction in the
vessel wall. It is hypothesized that digital necrosis
in patients with COVID-19 is primarily associated
with NET formation [20].

The underlying mechanism leading to digital
ischemia in RP is likely to be multifactorial. It in-
volves a combination of endothelial hypersensitivi-
ty to circulating adrenaline and norepinephrine and
reduced vasodilator innervation. RP in skin vessels
involves cold-induced mitochondrial release of ox-
ygen radicals that activate the Rho-Rho-kinase
pathway. The latter in turn activates norepineph-
rine-sensitive digital smooth muscle vasoconstric-
tor adrenaline a2C receptors [4, 21]. SARS-CoV-2
can infect endothelial cells and cause a decrease
in microvascular dilator responses and increased
adrenaline levels during periods of fever. All these
factors worsen RP [21].

Necrotizing Raynaud’s phenomenon (NRP)
is a vascular clinical syndrome characterized by
vasoconstriction of distal resistance vessels fol-
lowing low temperatures or states of anxiety and
stress. The first symptom is pain, due to lack of ox-
ygen, which leads to tissue ischemia. Treatment is
conservative, but in some patients it is possible to
perform neuromodulation with spinal cord stimula-
tion (SCS) to promote ulcer healing, control pain
and prevent amputation [22]. Severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2)
can cause endotheliopathy with microvascular
and macrovascular thrombotic events. COVID-19
causes hypercoagulation, thrombosis, endothelial
damage, and inflammation leading to vasculitis.
The main pathogenetic mechanisms in the throm-
boinflammatory process induced by SARS-COV-2
are the direct endothelial damage and the indirect
damage caused by inflammation. The coagulop-
athy, inflammation, and thrombosis observed in
COVID-19 are potentiated by increased activity of
clotting factors, loss of protective glycocalyx func-
tion, and decreased levels of nitric oxide [22]. The
effects of COVID-19 in patients with RP are still
being elucidated [22].

CLINICAL CASES

Mariateresa Giglio et al. report a case of se-
vere necrotizing Raynaud’s phenomenon in a
37-year-old woman involving both legs, success-
fully treated and controlled with spinal cord stimu-
lation (SCS) for almost four years, which sudden-
ly recurred during SARC-CoV infection-2 [22]. In
November 2016, the patient reported severe pain,
with signs of severe ischemia and necrotic ulcers
on the fingers of the lower extremities and was
diagnosed with necrotizing RP [22]. At low tem-
peratures, vasospastic attacks worsen. Therapy
with gabapentin, oral morphine, and intravenous
iloprost was administered, but pain and necrosis
worsened, so midline SCS at T9-T10 was admin-
istered [22]. The procedure has a good effect: the
very next day, the pain is significantly reduced,
blood circulation in the limbs improves. Medicines
for the pain syndrome were stopped gradually,
and the ulcers were completely healed within two
months [22]. A diagnosis of “undifferentiated con-
nective tissue disease” was made, and the patient
was seen in an outpatient clinic and received a
monthly vasodilator infusion [22]. In October 2020,
she was readmitted with complaints of a sudden
and severe increase in pain in both legs when ly-
ing down and at rest [22]. Increasing SCS ampli-
tude did not improve. A chest radiograph showed
interstitial pneumonia, after which a positive re-
sult for SARS-CoV-2 from a pharyngeal secretion
was reported. The patient was admitted to the
COVID-19 unit of the University Hospital of Bari (lt-
aly) and treatment with gabapentin, oral morphine
and increased SCS parameters to the maximum
allowable level (5 volts) was started [22]. In the
following days, the patient has fever (temperature
up to 39 °C), cough and dyspnea. Therapy was
continued with intravenous dexamethasone, sub-
cutaneous low-molecular-weight heparin, aspirin,
infusional iloprost, and oxygen. After 10 days, the
respiratory symptoms improved, but the pain syn-
drome and tissue discoloration in both legs con-
tinued for the next month. Two months after the
onset of symptoms, tissue perfusion improved and
the pain syndrome was controlled [22].

Rachana Vanaparthy et al. report a case of a
63-year-old US resident woman with a history of
comorbidities (aplastic anemia, mitral valve pro-
lapse with regurgitation, celiac disease, and mo-
tion sickness) presenting with runny nose and
dyspnea, without evidence of fever, chills, cough,
or chest pain that appeared in the month of March
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2020 after a visit to Europe [23]. A few days af-
ter symptomatic treatment without improvement, a
PCR test for SARS-CoV-2 was performed, which
turned out to be positive and confirmed the diagno-
sis of COVID-19. Home quarantine is recommend-
ed. About four weeks after the initial episode, the
patient developed involuntary twitching of the left
eye and left cheek (without pain, loss of sensation,
or numbness), diarrhea, generalized weakness,
palpitations, sleep disturbances, decreased appe-
tite, skin rash, anosmia, and dysgeusia. Herpes la-
bialis, caused by HSV-1, was diagnosed because
of the typical painful red rash around the mouth
[23]. The patient notices purple discoloration at
the base and whitish discoloration of the finger-
tips with temperature changes (Raynaud’s phe-
nomenon) [23]. After four weeks of conservative
treatment (profuse hydration, antipyretics, aspirin,
multivitamins, and calcium supplements), clinical
improvement was observed. The patient tested
negative for COVID-19 on day 58, but a week lat-
er, in the middle of the night, she suddenly de-
veloped chills, vomiting, dizziness, vertigo, and an
unsteady gait. The examination revealed a strong
right nystagmus and a diagnosis of postviral ves-
tibular neuritis was made [23]. On the tenth day of
prednisone treatment, the patient noticed flashes
and swimming in the left eye. A posterior vitreous
detachment was diagnosed, which was due to
increased intraocular pressure due to the use of
steroids. A few weeks later, she developed a high
fever (about 39 degrees, 102F), arthralgias, arthri-
tis, and an urticarial rash on her chest and abdo-
men eight hours after taking 2 grams of Amoxiclav
for a dental procedure. Symptoms disappear in a
few days without treatment. Five months after her
positive COVID-19 test, she was found to be lack-
ing IgG [23].

Yen-Chou Chen et al. report a case of a pa-
tient hospitalized at Taipei Medical University
Hospital (Taiwan) for COVID-19 who experienced
acute digital ischemia and Raynaud’s phenome-
non associated with diffuse arterial thrombosis of
the upper extremities [5]. The man is 67 years old,
a smoker, with no evidence of concomitant dis-
eases. He arrives at the emergency department
with fever, tachycardia, progressive dyspnea,
and oxygen desaturation. Four days before, he
had been given a PCR diagnosis of COVID-19. A
chest radiograph shows acute respiratory distress
syndrome (ARDS). Serum tests showed elevated
ferritin, fibrinogen, and D-dimer levels, while pro-
thrombin time, partial prothrombin time, protein C,

protein S, and antithrombin Il levels were normal
[5]. In the intensive care unit, dexamethasone, to-
cilizumab, and nasal cannulation with high flow O,
were administered. Six days after hospitalization,
the distal parts of the second, third, and fourth
fingers of his right hand became painful and dark
with dry gangrene [5]. A cold provocation test per-
formed on his left hand produced cyanosis and
tenderness in the nail fold region, recovering after
20 min, consistent with Raynaud’s phenomenon
[5]. From the laboratory tests, the following indica-
tors are found: increased serum levels of anti-Ro,
anti-La, anticardiolipin immunoglobulin G, ANA,
antineutrophil cytoplasmic antibodies (ANCA) and
antibodies against the basement membrane. Neg-
ative were anti-double-stranded DNA (dsDNA),
anti-extractable nuclear antigen (ENA), anti-Smith
(Sm), anti-ribonucleoprotein (RNP), anti-cyclic ci-
trullinated peptide (CCP), anti-mitochondrial, an-
ti-Jo, anti-Scl-70, lupus anticoagulant, cryoglobulin
and rheumatoid factor (RF) [5]. Peripheral angiog-
raphy revealed diffuse thrombosis and stenosis of
the right brachial and ulnar arteries and bilateral
aneurysm of the iliac artery [5]. Raynaud’s phe-
nomenon was suspected as a result of the arteri-
al thrombosis, which was treated with enoxaparin
and alprostadil. Three days later, due to minimal
improvement of the cyanotic and gangrenous le-
sions, balloon angioplasty and intra-arterial infu-
sion of urokinase through a Fontan catheter was
performed for 8 days, with gradual improvement of
the gangrenous lesions and complete resolution
of the intravascular thrombosis [5]. Antithrombotic
therapy (rivaroxaban and clopidogrel) was admin-
istered and the patient was discharged unevent-
fully five days later [5].

In this case, Raynaud’s phenomenon may be
a consequence of in situ thrombosis of the brachial
and ulnar arteries rather than an autoimmune pro-
cess caused by COVID-19. However, it should be
kept in mind that COVID-19 infection may increase
the risk of arterial thrombosis, even in patients on
anticoagulant therapy [5].

Chandra and colleagues report a case of a
48-year-old woman with SSc possibly triggered by
SARS-CoV-2 infection. The patient had a medical
history of anxiety and depression and was referred
by the vascular medicine department to a rheuma-
tology clinic in August 2021 for further evaluation
of abnormal laboratory parameters and Raynaud’s
phenomenon [24]. The patient was in good health
until December 2020 when she developed acute
hypoxic respiratory failure secondary to COVID-19
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pneumonia. After being hospitalized, the patient
began to experience symptoms that included fa-
tigue, xerostomia, dysphagia, bilateral lower ex-
tremity weakness, Raynaud’s phenomenon, joint
pain in both arms (decreasing with activity and
worsening at rest), morning stiffness (for more than
one hour), dyspnea on exertion, diarrhea, painless
mouth ulcers, involuntary weight loss, and diffuse
skin hyperpigmentation. Examination revealed
swollen fingers, sclerodactyly, diffuse hyperpig-
mentation, and abnormal capillaries at the nail
folds [24]. All antibodies (anti-RNA polymerase I,
anti-Scl-70, anti-centromere, anti-SSA, anti-SSB,
anti-Smith and anti-Smith/RNP antibodies) were
negative except for ANA (> 1:1280) [24]. Anoth-
er findings were a decreased diffusing capacity
of 44% (by pulmonary function test performed in
June 2021), interstitial lung disease, with findings
suggestive of nonspecific interstitial pneumonia
(by chest CT), a left ventricular ejection fraction
of 60% and a mildly elevated right ventricular sys-
tolic pressure of 36 mmHg (by transthoracic echo-
cardiogram), with no evidence of pulmonary hy-
pertension (by right heart catheterization showing
a mean pulmonary artery pressure of 20 mmHg
with normal wedge pressure and pulmonary vas-
cular resistance of 1, 9 wood units), sliding hia-
tal hernia, irregular Z-line and gastric hyperemia
(by esophagogastroduodenoscopy) and Barrett’s
esophagus (by biopsy) [24]. The patient was diag-
nosed with systemic scleroderma (SSc) according
to the ACR (American College of Rheumatology)
and EULAR (European Alliance for Associations
in Rheumatology) criteria. From August 2021 to
January 2022, the patient was followed up four
times at the rheumatology clinic and treated with
microphenolate mofetil 2 x 1500 mg (for intersti-
tial lung disease), amlodipine 5 mg (for Raynaud’s
phenomenon), methotrexate 12.5 mg once weekly
and prednisone 2 x 5 mg (for inflammatory polyar-
thritis possibly related to SSc) [24].

Milan et al. report a case of an adolescent with
acute limb ischemia secondary to COVID infec-
tion. The patient presented with a history of gener-
alized hypo- and hyperpigmented skin lesions and
a mild, nonproductive cough, intermittent arthral-
gia, weight loss and cyanosis of the distal fingers
on exposure to low temperatures (Raynaud’s phe-
nomenon), persistent dry skin. The patient was di-
agnosed with juvenile scleroderma combined with
COVID-19, which led to limb ischemia (both dis-
ease entities are proinflammatory and prothrom-
botic). Despite therapy with sildenafil 1 mg/kg

twice daily and amlodipine 0.4 mg/kg once daily,
the ischemia of the distal fingers of the right hand
and the cyanosis of the fingers of the left hand and
both feet did not respond. Anti-phospholipid anti-
bodies, anti-nuclear antibodies and D-dimer were
found to be elevated, protein S was low, peripher-
al arterial disease was demonstrated on imaging
studies. Control of limb ischemia was achieved af-
ter 4 months of regular infusion of cyclophospha-
mide, administration of peripheral vasodilators,
methotrexate and anticoagulants [25].

Shih et al. also reported a case of digital ne-
crosis in a SARS-CoV-2 positive patient with a his-
tory of systemic sclerosis. The patient is 64 years
old, a former smoker, with concomitant diseases
(hypertension, impaired carbohydrate tolerance,
systemic sclerosis). Complaints of progressive
shortness of breath and bilateral pain in the fin-
gers date back 1 week, after which the patient was
admitted with acute respiratory failure and tested
positive for SARS-CoV-2. Anticoagulant treatment
with low molecular weight heparin, remdesivir for
10 days, baricitinib (stopped 6 days after the start
of treatment due to concerns about worsening of
the patient’s digital ischemia) was administered.
Laboratory tests show high D-dimer (> 20 pg/mL)
and the presence of antiphospholipid antibodies.
The patient reported self-limiting episodes of bilat-
eral pain and discoloration of the fingers induced
by low temperature (Raynaud’s phenomenon).
Warming of the hands, calcium channel blockers,
and phosphodiesterase inhibitors were initially
used to control ischemia, but on day 9 of hospital-
ization, the patient worsened. The fingers of both
hands were cold to the touch and markedly painful
on palpation, there was dark discoloration of the
distal part of the right index finger (but no signs
of necrosis), the left thumb and index finger were
dark and markedly swollen. Early signs of necro-
sis were found on the left index finger. Botulinum
toxin was injected, and two days later the patient
reported significant improvement in the pain in
her fingers. Unfortunately, treatment did not affect
the necrotic soft tissue of the proximal left index
finger, so the patient was scheduled for surgical
amputation [18].

Another collective of authors (Pourdowlat et
al.) described two patients with COVID-19 who
died with acrocyanosis and digital necrosis in the
terminal stage of their disease. The first patient
was a 56-year-old woman with diabetes. Com-
plaints were of cough, headache, fever, dyspnea
and hypoxemia in April 2020. Chest comput-
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ed tomography (CT) showed bilateral opaque
opacities. Laboratory results showed a normal
complete blood count, high CRP and LDH (904
IU/L)/PT, INR and PTT were within normal lim-
its. Treatment with oxygen, unfractionated hep-
arin, and hydroxychloroquine was initiated. On
day 5 of admission, she was intubated due to
respiratory distress and sedative medications
were used to control the condition. On the 6th
day, ecchymosis and skin spots appeared on her
extremities. Because of the possibility of bacteri-
al superinfection, cultures of blood and tracheal
secretions were obtained, and meropenem and
vancomycin were added to therapy. On the 7th
day, she was transferred to the COVID-19 ward.
On admission she was unconscious and still in-
tubated on mechanical ventilation. Blood pres-
sure and heart rate were 90/65 mm Hg and 87/
min, respectively, pO, was 61 mm Hg, and oxy-
gen saturation was 90% with 50% FIO,. Mean-
while, cyanosis is observed in the fingers of the
upper and lower limbs. Blood sampling showed
leukocytosis (16,200 per mm?), lymphopenia
(1200 per mm3), thrombocytopenia (91,000 per
mm?®), Hb (7.8 g/L), high CRP (107 mg/L), LDH
(1117 1U/L), D-dimer (7780 pg/mL), ferritin (1650
ng/mL), and IL-6 (359 pg/mL). Additional labo-
ratory results showed negative pANCA, cANCA,
anticardiolipin, lupus anticoagulant, and B2-mi-
croglobulin. Echocardiography is normal, while
electrocardiogram shows an inverted T in V1 to
V5. Atorvastatin and aspirin were added to the
treatment regimen, and the dose of heparin was
increased. To improve blood supply to the limbs,
nitroglycerin ointment is also applied. Despite
multiple treatment methods, her clinical condi-
tion worsened and the patient died [19].

The second patient is a 67-year-old woman
with a history of type Il diabetes mellitus and
systemic hypertension, who developed respira-
tory distress syndrome after COVID-19. Respi-
ratory rate was 36/min, temperature 37.5°C, and
oxygen saturation 65%. Physical examination
reveals coarse end-inspiratory crackles in both
lung bases. A chest radiograph showed bilater-
al lung opacities, and a CT scan revealed dif-
fuse ground-glass opacities. Laboratory results
showed leukopenia (4200 per mm?®), lymphope-
nia (800 per mm3), normal platelets (160,000 per
mm?3) and hemoglobin level (13.7 g/dL), high CRP
(70 mg/L), LDH (840 IU/L) and D-dimer (976 ug/
mL). PT, INR, and PTT are within normal lim-
its. Endotracheal intubation was performed due

to lack of response to oxygen therapy, seda-
tives, and neuromuscular blockade. Treatment
was started with chloroquine 300 mg twice dai-
ly on the first day, followed by lopinavir/ritonavir
400/100 mg twice daily. Other prescribed medica-
tions include methylprednisolone, unfractionated
heparin, and antibiotics. On day 9 of mechanical
ventilation, despite improvement in oxygenation
and reduction in positive end-expiratory pressure
(PEEP), the patient developed terminal cyanosis
in all of her fingers and pulselessness in both ra-
dial arteries. Blood pressure is low. Despite the
administration of heparin and fluid therapy, the
acrocyanosis and pulse of the radial artery of the
left arm were without any improvement. A day lat-
er, the patient died [19].

Several authors have reported new-onset
Raynaud’s phenomenon after vaccination, but
there was no evidence of necrotizing Raynaud’s
in any of the reported patients [21, 26, 27]. The
first case involved a 28-year-old Japanese wom-
an diagnosed with systemic lupus erythematosus
and antiphospholipid syndrome. She was admit-
ted for chest pain and Raynaud’s phenomenon
after a second dose of the COVID-19 mRNA vac-
cine BNT162b2 a month earlier. The patient’s
condition improved after administration of aza-
thioprine (50 mg/day) and amlodipine (5 mg/day)
and increasing doses of prednisolone (10 mg/
day) and aspirin. According to the authors, it is
possible that Raynaud’s phenomenon is related
to the vaccination against COVID-19 [26]. The
second patient is a 63-year-old non-smoker di-
agnosed with primary Raynaud’s phenomenon
(RP) that worsened after two vaccinations with
the Pfizer vaccine and then a booster dose. The
patient has no evidence of systemic connective
tissue disease [21]. The third patient is a 33-year-
old man with type 1 DM on insulin therapy with
good glycemic control. Three days after the sec-
ond dose of Pfizer-BioNTech’s COVID-19 vac-
cine, he developed significant glucose variation,
new-onset Raynaud’s phenomenon (white-pale
cold hands), weight gain, fatigue, abdominal
bloating, constipation, and liver dysfunction. His
blood sugar profile returned to baseline 6 weeks
after treatment, but his Raynaud’s phenomenon
persisted as clinical complaints 5 months after
vaccination. The authors attribute the increase in
insulin resistance, liver dysfunction, and new-on-
set Raynaud’s phenomenon to the vaccine-in-
duced immune response [27].
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CONCLUSION

Raynaud’s phenomenon (RP) turns out to be
one of the frequent manifestations of past SARS-
CoV-2 infection, in patients of different genders
and ages. The etiopathogenesis is complex, and
two main mechanisms are assumed: an autoim-
mune process or the thrombosis of arterial ves-
sels, leading to ischemia of the tissues, and the
so-called necrotizing Raynaud’s phenomenon.
Vasospasm in digital ischemia may be further
complicated by Covid infection. Hypercoagula-
tion (as a result of the cytokine storm), especially
in patients with antiphospholipid antibodies and
elevated D-dimer levels, leads to endovascular
damage, increased platelet activity and the co-
agulation cascade and the phenomenon of im-
munothrombosis. Acrocyanosis due to excessive
coagulation status has been described in critically
ill patients with COVID-19. Gangrene can occur
from impaired blood flow and insufficient healing
of digital wounds, which is associated with ele-
vated CRP levels. Ischemic limb lesions, usually
seen in older patients with severe clinical course
of the disease, represent a dangerous, although
rare, complication associated with COVID-19 and
are due to arterial occlusions. They are extreme-
ly difficult to treat and often lead to amputations.
The underlying hypothesis is that digital necrosis
in patients with COVID-19 is primarily associated
with NET formation.

Necrotizing Raynaud’s phenomenon (NRP) is
a vascular clinical syndrome characterized by va-
soconstriction of distal resistance vessels following
low temperatures or states of anxiety and stress.
Lack of oxygen leads to tissue ischemia and causes
pain. Severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) can cause endotheliopathy
with microvascular and macrovascular thrombot-
ic events. COVID-19 induces hypercoagulation,
thrombosis, endothelial damage, and inflammation
leading to vasculitis. The coagulopathy, inflamma-
tion, and thrombosis seen in COVID-19 are potenti-
ated by increased activity of clotting factors, loss of
protective glycocalyx function, and decreased nitric
oxide levels.

At present, there is considerable evidence of
Raynaud’s phenomenon (necrotic, new-onset, exac-
erbated, or as part of another systemic connective
tissue disease) as a result of past COVID-19 infec-
tion or vaccination, but the hypotheses created are
still subject to further studies.
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KANMUnAarPocKonua rnPu covib-19

X. OoHueBa-Aunosa’, Bn. Bosaxuesa?, H. Ctounos?, C. Jlam6oBa’*

"YMBAN ,Cs. UB. Punckn”, Kategpa no npodpecunoHanHu 3abonsisanusi, MY — Cocus
2Kategpa no pesmatonorus, YMBAI ,Cs. UB. Punckn”’, MegnunHckn yHuBepcuteT — Cocusi
3KaTenpa no nponeaeBTrka Ha BbTpeluHuTe 6onectn “MNpod. a-p AHToH MuToB”, MeguuuHcky cpakynTer,
MeauumHckn yHuBepcuteT — noBave
“O1peneHue no pesmaronorus, MBAJ “Ceetn MuHa” — Mnosaue

Pe3trome. VHekyuo3Homo 3abonsieaHe COVID-19, npedussukaHo om supyca SARS-CoV-2, ce xapakmepu-
3upa ¢ WUpPOK CrieKmbp 0m KIIUHUYHU rposisu (6e100pobHuU u u3ebHb6erno00pobHu) u 8 yacm om criydaume — ¢
MoOCMUHEKYUO3HU Nposisu npu nuya, npexusenu uHgekyusma. Cooosussim mponudbm Ha SARS-CoV-2 e
ocHo8a 3a UHmMepeca KbM U3I10/138aHEMO Ha KarnusnsipocKonusima Ha HOKbMHa 2bHKa 3a OUeHKa Ha MUKpPO-
yupkynayusima rnpu Oeua u eb3pacmuu, npebonedysanu COVID-19. Hau-4ecmo ce Habrodasam Hecrieyu-
uyHU npomeHu, 6e3 cuaypHU MposisU Ha MUKpoaHauonamusi u 6e3 crneyuguyHa KoMOUHayUsi om MUKpoea-
CKyrnapHU HaxoOKu, 8b3 0CHoga Ha Kkoumo Oa ce OechuHupa crieyugpuyHa KanumsspocKorncka Kkapmu+Ha murl
COVID-19. Bb3amoxxHocmma Kanunspockorickama kapmuHa 8 KombuHayusi ¢ Opyeu HaxoOku Oa ce u3ronssea
3a rnepcoHanusupaH nodxod u onpederssiHe Ha rpoeHo3ama npu nayueHmu ¢ nocm-COVID cuHOpom ce HyX-

Oae om OOMbIIHUMEITHU MPOYyY8aHUSI.
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BbBEOEHUE

MHdekuymnosHoTo 3abonssaHe COVID-19, npe-
aunsBurkaHo ot Bupyca SARS-CoV-2, ce xapakTtepu-
3Mpa C LWMPOK CNEKTBbP OT KIMHUYHM NposiBu (bero-
OpOOHU 1 n3BLHOENOAPOOHM) N B YacT OT criyyauTe
— C MOCTMHMEKUMNO3HN NPOSIBM NPWU Nnua, Npexu-
Benn nHdpekumnsita. OCHOBHUTE KIMMHUYHU U3SIBK ca
OT CTpaHa Ha AuxaTernHarta cucrtema, HO Morat ga
Obaar 3acerHatu 1 gpyru opraHv u cuctemm (Heps-
Ha, eHOOKPUHHA, CbpOEYHO-CbAOBA, OTAENUTENHA,
cucTema, racTPOMHTECTUMHAIEH TPakT, YepeH Apoo,
oum n gp.). MNMpun HAKOM NALMEHTM YacT OT CUMNTOMMU-
Te mMoraT fa npogbrikaT cegMuLM Unn Meceum cnes
Ha4yanoTo Ha uHdekumsTa (T.Hap. ,abnbr COVID® n
,10cT-COVID” cuHapom/PCS) [1, 2, 3]. CumnTomuTte
1 Npu3HaUMTe, acouMMpaHn C UHTEH3MBEH MMYHEH
OTroBOpP, Ca pa3HoobpasHu u moraT ga umutmupat
HSIKOWM aBTOMMYHHW U Bb3nanuTtenHu 3abonsasaHus.
TexxecTTa UM Bapupa OT feku, caMoorpaHu4aBaLm
ce, A0 CUCTEMHM, XMBOTO3acTpawasawmu. [lato-
reHesaTta Ha Te3u MPOsiIBU € HEHaMbITHO U3SICHEHa,
KaTo HSIKOM ce NosiBABaT A0 ABEe cegMUUM OT Haya-
NOTO Ha BUpYyCcHaTa MHMeKUMs, a ApYyrn ce pa3BuBaT
B KbCHaTa NocTUH(eKunosHa dasa. ima gaHHM 3a
Bpb3ka mexagy COVID-19 n pa3BuTne Ha cuctemeH
BaCKyIuT, MUO3UT, apTPUT, KOXHW NPOsiBU (Makyno-
nanynosHu, ypTUKapHu ne3nn, NepHUoHN, EHOMEH
Ha Raynaud — ®P, Hekposu) [4, 5, 6], HeBponorny-
HO 3acsraHe (cuHgpoMm Ha Guillain-Barre, muenur,

ONTUYEH HeBpWUT) [4, 7], XeMaTONMOrM4YHO, CbpAevy-
HO-CbOBO aHraxuvpaHe (MUOKap4uT, NepuKapauT),
rmomepyrnoHedpuT, TMPEoNanT, OCTbP NaHKpeaTuT,
OYHU NposiBM (MpedeH YBeWT, KOHIOHKTMBUT) [4, 8,
9, 10], cumnTOMMK, XapaKTEPHU 3a CUCTEMEH Nynyc
eputeMaTo3syc, B T.M. UMTOMEeHWn (nmmdoneHus,
TPOMBOLIMTONEHUSA, XEMONNTMYHA aHeMUS), apTparn-
MW, NEPHNOHK, CEPO3UT, MONOXUTENHN aHTUocdo-
nunugHu avtutena. lNpu geua e onuvcaH MynTu-
cuctemMeH Bb3nanuTteneH cuHapom (Multisystem
Inflammatory Syndrome MIS-C), xapakTtepusupaly
Ce C KINMHMYHK 1 nabopaTopHn NposiBn, NOgoOOHN Ha
oonectTta Ha Kawasaki [4].

CbOOBA MATONIOrUs MPU UHOEKLUNA
cbc SARS-CoV-2

Spike npotenMHbT Ha SARS-CoV-2 ce cBbp3-
Ba C peLenTopa Ha aHrMOTEH3WUH-KOHBEPTUpPALLUS
eH3um-2/ACE-2, KonTo e eKkcnpecupaH no noBbpx-
HOCTTa Ha KreTkuTe B peauua opraHu kato 6sn
apob, cbpue, 6L0peLn, HEBPOHU, a CbLLO U BbPXY
eHfoTenHuTe knetku. B gonbnHeHue, otoeneHuTe
NPOVHIaMaTopHN LUTOKUHU, XUMOKCUATA U aKTu-
BUPAHUST KOMMJIEMEHT BOAAT 40 EHO0TENHO YBPEX-
[aHe M aKTMBMpaHe Ha KoaryrnauuoHHaTa Kackaga
[11,12, 13].

YHuKanHata natoreHesa Ha MHdeKumsta CbC
SARS-CoV-2 npoabmkaBa 4a NocTaBs HOBU BbIPO-
cu 3a ussicHsiBaHe. Cpef Te3n BbMPOCU € U Bb3MOX-
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HO NN e KanunspockonusaTa [a ce M3Mnons3Ba Kato
JonbrHUTENHA MEeToAuKa 3a OLeHKa Ha cbaoBaTta
yBpega npu COVID-19. MHamBmayanHUAT oTroBop
KbM MH(PEKUMO3HNS areHT 1 n3sisata Ha CbAoBa na-
TOMNOrMsA C pa3nunyHa nokanusaums ca cpeg akto-
pute, kouto onpeaenat COVID-19 kaTto MHoronvka
WHpEKLMSA C Henpeackasyema nporHosa.

Bogella npuumHa 3a TeXecTTa Ha KIMHUYHOTO
npoTuMyaHe M BMUcokata CMbpTHOCT npu COVID-19
ca TPOMOOTUYHUTE YCITOXKHEHUSA NMPU TEXKUTE dop-
MU, KOETO BOAWN 40 YHMBEPCANTHOTO NPUMOXeHWE Ha
aHTMKOarynaHTu B NpounakTuyHM 1 TepaneBTUYHN
[o3u npu Tesu cnyvau [14]. KnMHWYHO Nnpy MHOro OT
nauneHtute ¢ COVID-19 ce ycTaHoBsiBaT NoBuLle-
HU D-gumepu, KaKTo 1 KOXKHM NEe3nn No KpanHuuuTe.
[OucemnHupaHa WHTpaBackynapHa Koarynonartus
n Tpombo3n Ha ronemu cbaose npu COVID-19 ce
CBbp3BaT C pa3BWUTME HA MYyNTUOpraHHa HegocTta-
TbYHOCT [15]. Hapepq ¢ ToBa 3acera e U3BeCTHO, Ye
npu nauneHtn ¢ COVID-19 ce passuBaTt 1 MUKpPO-
TPOMOO3M B KAanNUnIsipUTe Ha pasnuyHy OpraHn, B T.u.
benu gpobose, cbpue, 6LOpeun [14]. Xuctonoru-
4yeH aHanm3 Ha 6enogpobHa ThbKaH MpU NauMeHTw,
nodynHanu ot COVID-19, nokasea HanmuuMeTro Ha
TPOMOO3M Ha LIMPOKa MNSIOW, C MWKPOAHrmonaTus.
AnBeonapHUTe KanunspH1 MUKPOTPomMb0o3un ca Hab-
nogaeaHn 9 MbTW NO-4ECTO B CPaBHEHUE C Nauu-
€HTW, NOYMHANM OT OCTbP PECnUPaToOpPeH OUCTPEC
cnHapom npu rpun (p < 0.001) [15]. Koarynonatu-
STa, KOATO Ce YyCTaHOBSABA MPU HAKOU MauUMEHTH, ce
MHMLMMPA OT CbCTOSIHUETO HA UHTEH3MBHO CUCTEM-
HO Bb3naneHue, MH4yuupaHo oT Bupyca. B oTroBop
Ha BUpyCHaTa pennvKauus 1 IM3MpaHeTo Ha KNeTKM
ce 0ocBOOOXOaBaT MHOXECTBO NpouHdaMaTopHU
LUMTOKMHM KaTo wHTepneskuHw/IL (IL-1, IL-6, IL-7,
IL-8 n gp.), rukonpotenHu (G-CSF, GM-CSF, FGF,
VEGF), octpoda3oBn Monekynu (NpoKanuMTOHWH,
C-peakTuBeH npoTteunH, punbpuHoreH n ap.) [14].

Kanunsspockonusi U ®EHOMEH
HA RAYNAUD

®P e yecTO CcpeLlaH CbO0B CUHAPOM B KIMHUY-
HaTa npakTuKa, XxapakTepuaupaw, ce ¢ TpudasHa
NPOMsIHa Ha LiBETa Ha NPbCTUTE Ha pbLETe N CTbNa-
nata (nobensiBaHe, UnaHo3a U xuUnNepemuns), Abrxka-
La ce Ha abHOpMeEH Ba3ocna3bM Ha Mankute apTe-
pvx 1 apTepUonu, Han-4ecTo Npuv n3naraHe Ha cTyq
[16, 17, 18, 19]. Ton 6vBa NMbPBUYEH N BTOPUYEH.
Mpwn BTOPMYHNS PP npun peBmaTn4HK 3abonsiBaHNs
NCXEMUYHUTE aTaku ca Nno-4ectu, No-6onesHeHn u
No-NPOABLIMKUTENHN, @ MOXEe [a Ce pa3BusaT U am-
rmTanHy yrnuepauumn unu Hekposm [16, 18, 20, 21].

Mma HabrntogeHus 3a nosiea Ha ®P cnep npekapaHa
SARS-CoV-2 uHekumnss npu naumeHTn OT pasnu-
YeH MOoM 1 Bb3pacT CbC 3acsAraHe KakTo Ha ropHuTe,
Taka 1 Ha JonHuTe KpanHuum [5, 6, 17, 18, 22]. ma
CbOOLEHNS N 3a Criyyan C AUrMTanHn Hekposu [18,
22]. NaTtoreHeTn4HNnTE MeXaHU3Mn Ha nepudepHaTa
cbaosa ncxemus npu COVID-19 morat ga BkntovsaTt
pasBuUTME Ha BacKynuT unm tpombosa [22].
BugeokanunapockonuaTa € UEeHeH HewHBasw-
BEH AMarHoCTUYeH MeTop 3a OLeHKa Ha Kanunspute
B 30HaTa Ha MpOKCMManHaTa HOKbTHa IbHKa U Me-
ToOMKaTa e KIo4voBa 3a gudpepeHuMpaHe Ha nbp-
BUYeH ot BTopudeH ®P. HenHBasnMBHUAT Xxapaktep
Ha MeToauKaTta M BMcokaTa YecTtoTa Ha CbAOBO aH-
raxkvipaHe npu nHgekumsta ¢ supyca SARS-CoV-2
MOTMBMpAT CTapTMpaHe Ha KanunspocKOMCKU Mpo-
y4BaHUSA 3a OLlEeHKa Ha MUKpOLMpKynaumsaTa B xoga
Ha naHaoemusaTa COVID-19 [16, 23, 24, 25, 26].
OCHOBHUTE KanWMsipOCKOMNCKU napameTpu, Kou-
TO ce aHanusupar, ca 6pon 1 hopma Ha Kanunapu-
Te [27, 28], nogpexaaHe, KanunNapHU guameTpu (Ha
apTepuanHoTo, BEHO3HOTO paMO M Ha anukanHaTa
kanunsipHa 6pumka) [27, 29]. OueHsiBa ce Hanu4u-
€eT0 Ha AunatupaHu (OnaMeTbp Ha apTepuanHoTo
pamo Hag 15 um unu guameTbp Ha BEHO3HOTO pamMo
Hag 20 ym) [30] u ruraHTCcKkM Kanunsapy (GnameTsbp
Hag 50 um) [30, 31], aBackynapHu 30HK (aUCTaHumS
MexXay CbCefHW KanunsipHW GPUMKM Mo-ronsma ot
500 um 3a guctanHara peguua kanunspu n Hag 300
MM 3a NpokcuMMarnHa peguua), Hanmyne Ha xemopa-
rmn, HeoaHrnoreHesa (HOBOCCHOPMUPAHU CbOOBE)
[30]. Mpwn 3gpaBm nuua NoapexgaHeTo € NPaBuIHo,
KaTo Kanunspute ca OpPWEHTUpaHu efuH CnpsiMo
apyr. Habntogaear ce ot 1 o 3 KanunsipHU OpUMKM
BbB BCSKa AepmarHa nanvuna. bpodart Ha kanunapHu-
Te OpMMKM Npu 3gpaBu nvua € ot 7 4o 16 3a Munu-
MeTbp, KaTo npeobnagaBalLmsaT Opori ca ¢ dopma
Ha ¢mba 3a Koca C KOHBeKCHa anukanHa yact [30].
Xemoparnmte morat ga G6baar vM3pas Ha nokanHa
TpaBMma, KaTo B TO3U Cry4yan He ca acoummpaHm C ru-
raHTCKM Kanunspu unu HeoaHrnoreHesa. lNpu ctapo
TpaBMaTW4HO yBpPEXOaHe e Bb3MOXHO Aa ce Habrto-
[aBaT eaAnHUYHN HOBOCOPMUPaHU CbaoBe (HEOaH-
rmoreHesa) Npu HEMPOMEHeHa KanunsipHa NibTHOCT
1 nogpexaaHe Ha kanunsapute [27, 32]. Bb3amMoxHO
€ [a ce OTKpYAT oLe aunaTupaHu, yabipkeHu (obn-
XuHa = 300 pm), Kbcu kanunspu (abmkuHa < 100
MM) U €eOUHWYHW Pas3KIIOHEHWN Kanumsipy ¢ aTunmy-
Ha ¢opMa KaTo Bapuauus Ha Hopmarta npu 3gpasu
nHaveugn [27, 32]. CybnanunapHusaT nnekcyc, ot
KOWTO NpOmn3XoxaaT Kanunspute Ha HOKbTHaTa MbH-
Ka, e Bugum npu okono 30% oT 3gpaBuTe nuua [27,
28]. BapnauunuTte BbB (hopmaTa Ha kanunapute npum
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34paBu UHAMBUAM BKIIOYBAT Kanumsipu ¢ HarbHaTu
pameHa, KOUTO He ce npecuyaT NoOMEXay Cu, 1 Kanu-
NApU, YUNTO paMeHa ce nNpecuyaT Ha egHo unu aee
mMecTa [33]. CurypHu npmsHauM 3a MUKpoaHruona-
TUSl, KOUTO HE Ce OTKpMBAT Npwv 3gpasu nuua, ca ru-
raHTCKMTE Kanumnspy 1 aBackynapHUTE 30HU, KaKTo 1
HeoaHrnoreHesa B KOMOUHALMSA C HUCKA KanunsipHa
NNbTHOCT [27, 32, 34].

BugeokanunapockonusaTa noHacTosLWeM € Lin-
pOKO MpunaraHa B gudepeHumnanHara gnarHosa Ha
MbpBUYEH 1 BTOopudeH OP npu peBmaTnyHu 3abons-
BaHus [27, 28, 29, 30, 31]. Han-nobpe npoyyeHu ca
T. Hap. ,cKknepogepMeH” u ,cknepogepmononobeH”
TUN KanunspoCcKONckn Haxogku. “CknepogepMHuAT”
TUN KanunapoCKOMCKa KapTuHa ce XapakTtepuaupa
C HanNU4YMEeTO Ha TUraHTCKWM Kanumsipu, xemoparuw,
HapylleHve B MOJPEXOaHEeTO, aBacKyNapHU 30HM
N HeoaHrvoreHesa. 3a HavanHus ctagum Ha “ckne-
poaepMHMNSA” TUM MUKPOAHrMonatus € XxapakTtepHa
nosiBata Ha rMraHTCKu Kanunapu u egUHNYHN Xemo-
parvm npu 3anaseHo nogpexgaHe Ha Kanunspure,
©e3 aBackynapHu 3oHU. B T. Hap. “akTMBHA” dhasza
ca Hanuvue ronsm 6por rMraHTCKu Kanumsipy u xe-
Moparuu, ymepeHa 3aryba Ha Kanunspu u HapyLue-
Hue B nogpexaaHeTo. B “kbcHaTa” chasa ce ycTaHo-
BsiBaT OOLUMPHM aBacKyrnapHU 30HW U aBaHcuparno
HapyLlleHMe B NoapexnaHeTo, KakTo M MHOXECTBO
pasKMoHEeHN Kanwunsipu, KOUTO ca M3pa3 Ha HeoaH-
rmoreHesa [35, 36]. “CknepogepmonogobeH” Tun
Kanunspockorncka Haxodka ce Habrogasa npu Yact
OT NauMeHTUTE C OpYrM CUCTEMHM 3abonsBaHUs Ha
cbedvHuTenHata TbkaH (HegudepeHumpaHu Kona-
reHo3n, CUHOPOMM Ha NPUMNOKPUBaAHE, AepMaTOMu-
o3nT 1 gp.) [27, 37, 38, 39, 40, 41].

HecneundunyHm npomenn ce HabrniogaeaTt oc-
HOBHO MNPV NAUNEHTN CbC CUCTEMEH NyNyC epuTEMa-
TO3yC, peBMaTonaeH apTpuT, CMHAPOM Ha Sjogren.
Te3n NpoMeHun BKMOYBAT HanMune Ha gunatmpaHu,
YABIDKEHN Kanunspu, NpoMuHUpaLy, cyénanunapeH
NIekcyc, Xemoparuu, KpvBOMMYELLU Kanunspu c
npomMeHeHa mopdgonorus [27, 33, 42, 43, 44].

KO>XXHO CbAOBO AHIAXWUPAHE
n COVID-19

HapacTtBa nHTepechT 3a NPUIOXKEHME Ha Kanu-
ngapockonckoTo nscneasaHe npu COVID-19 c orneg
HabnogeHve Ha nepudepHa CbaoBa MUCXEMUS U
KOXXHO aHrakupaHe B 4acT oT cnydauTe. Vima cbob-
LLieHMs 3a nosiBa Ha nepHMoHu npu COVID-19, kak-
TO 1 3a cny4vau Ha ®P cnen npexuBsaHa nHpekuus
[5, 6, 17, 18, 22, 23, 45] n cnepn BakcMHaUus cpeLly
COVID-19 [46, 47].

Lisy n cvaBrT. (2023) cbobwiaBar 3a 19 cnyyas ¢
OP, ot kouTo Npn 15 CMHAPOMBT € HOBOMOSABMI Ce
cnepf BakCMHaLMs, KaTo MbpBOHAYanHUTE NposiBu Ha
®P ca 6unn cnep nbpeaTa go3a npu 40% ot cnyya-
ute, cneq Bropara npu 33% v cnep TpetaTa gosa ot
BaKkcuHata npu 27%. Tpuma OT YeTMpuma naLmeHTu
¢ npegwectBal, PP cbobuiaBar 3a BnowasaHe Ha
yecToTaTa U MHTEH3MBHOCTTA Ha cumnTomuTe [46].

KANMNAPOCKOMNCKU NPOYYBAHUA
neu COVID-19

CobpoBuaT Tponnsbm Ha SARS-CoV-2 e ocHoBa
3a U3Mon3BaHe Ha KanunsipoCKOMUATa Ha HOKbT-
Ha MbHKa 3a OLEHKa Ha MUKpouuMpKynaumsita npu
COVID-19. Pa3annyHu aBTOPCKM KONMEKTMBU NPOBEX-
OaT KanursapocKOMcKo u3creaBaHe npu geua u Bba-
pacTtHu, npebonegysanu COVID-19, kato otuuTar
pasnuyHn HecneumdpuyHu Haxoaku, Ho 6e3 cneuwm-
dunyHa kanunspockoncka kaptuha tun ,COVID-19¢
[24, 25, 26, 48, 49, 50, 51].

Mpun kKanunsapockoncko nacrnegsaHe Ha 15 6onHK
¢ COVID-19 Gualtierotti n cbTp. (2023) yctaHoBS-
BaT MOBMLUEHA YECTOoTa Ha MUKPOKPBHBOU3NMBUTE U
Tpombo3uTe, 6e3 pasnuka B KanunsgpHaTa NibTHOCT
B CpaBHEHMeE CbC 3apasu nuua [48].

Cakmak ¥ konekTMB MpoBexaaT MpoyyBaHe
npu 31 geua Ha Bb3pacT mexay 5 u 18 rognHu, am-
arHoctuumupanu ¢ COVID-19 (25 nauynentn) n MIS-
C (6 nauMeHTV) 1 cpaBHABAT KanunspoCKONCKUTE
HaxodKku ¢ Tean npw 3gpasu gdeua (n = 58), cboTBET-
CTBaLLM MO Non 1 Bb3pacT, 6e3 JaHHW 33 XPOHUYHO
3abonsiBaHe, THOTIOHOMYLUEHE MW TPaBMU Ha Pb-
uete. [leua C XpOHMYHM peBMaTU4YHU 3abonsiBa-
HUa nunu ®P ca Gunn U3KMNKYEHN OT NPOYYBAHETO.
AHanuaupaHu ca gemorpadckm gaHHU 1 Xapakte-
PUCTMKM Ha 3abonsBaHETO (CMMMTOMU B Ha4anoTo
Ha COVID-19, npoob/MKUTENHOCT Ha MHpeKunaTa,
KIMHUYHK ocobeHocTn, nabopaTopHu u3cnepnBa-
HWUS, TepaneBTMYEH MoAxod, CbNbTCTBALM 3abo-
ngaBaHWs 1 ycnoxHeHus). MHdekumsTa e gokasaHa
ype3 PCR, obpasHo mnscrnegBaHe Ha rpbOHUS KOLL
WUNU JokasaHu aHTUTena npes3 nocregHuTe Tpu
Meceua. Cpen nauuMeHTUTe, AUArHOCTULMPaHU C
COVID-19, 19 (76%) ca umanu Temnepatypa, 14
(56%) — 6onku B rbpnoto, 28% — rageHe n noBpb-
LaHe. HeBponorMyHo 3acsraHe € ycTaHOBEHO npu
cegem cnyyasi, MManrum — npu cegem, apTpanrmm
— npw Tpuma (12%), rnasobonve npu gsama (8%),
Kawnuua npuv gBaMa, CbpAEeYHO 3acsaraHe mnpu
aBama 6onHu n gruapusa npu eavH (4%). CpegHa-
Ta NPOObIMPKUTENHOCT Ha XocnutanuaauusTa e 5.5
OHn (4-12), kato 19 maumeHTn ca npocrneneHn B
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CrneLLHO oTAeneHve 3a eaHo AeHoHowume. Tpu cny-
yas (12%) ca nekyBaHu C aHTMBUPYCHU CPeacTBa,
a geama (8%) ca nony4mnm eHokcanapuH n BCUY-
K1 ca ce Bb3CTaHOBUNKN 6e3 ycrnoxHeHus [25]. Mpun
BCWUYKK, AnarHoctuumpanm ¢ MIS-C, e yctaHoBEHO
HanuuMe Ha Tpecka M CbpOevYHO-CbAOBM CUMMTO-
MU (TaxuMkapgusi, XMNOTOHWUST U LUOK) NPWU MOCTbM-
BaHeTo. [eT oT Tax (83.3%) ca umanun cTtomalluHo-
YpEBHU CMMNTOMU (rageHe, NnoBpbliaHe, KopeMHa
bornka), yetupm (16.7%) ca 6unmn ¢ xemaTonoruny-
HO 3acsaraHe (nMMMdoneHnsi, TPOMOOLIMTONEHNST) 1
asama (33.3%) c kawnuua. Bendkm naumeHTn ca
nony4mnu KMcnopoaoTepanusi U MHOTPOMHU cpes-
cTBa, ABama (33.3%) ca nekyBaHW C HEWHBa3UB-
Ha BeHTunauusd, net (83.3%) ca nonyunnu nync
C METMMNPEeaHN3oNoH M ABama C MHTPaBEHO3eH
nmyHornobynuH. CpegHata NpoAbIMKUTENHOCT Ha
xocnutanuasauuata e 5 gHn (4-7) n BCUYKM ca ce
Bb3cTaHoBUNM 6e3 ycnoxHeHusa. OT nabopaTopHu-
Te JaHHW ce ycTaHoBsABaT numdoneHud npu 15 na-
umeHTtn ¢ COVID-19 (60%) 1 4 naumeHTn ¢ MIS-C
(66.7%), TpomboumToneHus npu 3 naumeHTn ¢ MIS-
C (50%), nosuwern HuBa Ha CRP npwn 11 6onHu €
COVID-19 (44%) n 6 cny4yasa ¢ MIS-C (100%), no-
BULLIEHW HUBA Ha pepuTuH npu 4 nauymeHTtn ¢ MIS-
C (66,7%), noBULIEHN HMBa Ha NPOKaNUUTOHUH
npu 6 nauynentn ¢ MIS-C (100%), noBuweHN H1Ba
Ha D-dimer npu 4 naumentn ¢ COVID-19 (16%) n
6 naumeHTn ¢ MIS-C (100%), noBuLIEHN HMBA Ha
NT-pro-BNP npu 1 nauneHT ¢ COVID-19 (4%) n
6 cnyyas ¢ MIS-C (100%). KanunsipockonckoTo
nscrnenBaHe e U3BbPLUEHO NpWU CTaHAapTU3MpaHu
YCINOBUSA, B paMKUTe Ha cpegHo 73 aHW cnep au-
arHosaTa, KaTo ca HanpaBeHu no ABe n3obpae-
HUS (00Wwo 62 n3obpaxeHnss Ha naumeHTuTe n 116
n300paxeHns1 Ha KOHTPONUTE) Ha OceM MpbCTa Ha
OBeTe pble (U3KIYeHn ca nanuyute). AHanuaumpa-
HX ca MopdonorusitTa Ha Kanunapute, HanM4nMeTo
Ha nepukanunsipeH OTOK, MUKpoxemoparuu, aea-
CKynapHM 30HM U HeOaHrnoreHesa. YcTaHoOBeHa e
CUrHMUKAHTHO MO-HMUCKA KanmunsipHa NNbTHOCT,
no-Manka ObJDKMHA Ha Kanunspute M Mno-ronsmMo
MEeXOYyKanunsapHoO pa3cTosiHe NpU NauMeHTUuTe B
CcpaBHeHVe cbC 3apasute gobposonuu. MNpn Gon-
HUTE MMa MO-BMCOKAa YecToTa Ha KanumnsipHu pas-
KNOHEHWSI 1 KPUBOIMYELL M Kanuisipy, MMKPOKPbBO-
N3NMBK N HeoaHrnoreHesa, 6e3 aBackynapHu 30HM
N TMraHTckn kanunsapu. MNMo-Bucoka YyectoTa Ha Ka-
NUNSPHU PasKIIOHEHUSI U HEOAHrMoreHesa (CTUMY-
nMpaHa OT XUMOKCKsITa, Bb3NaneHneTo u Xunepko-
arynauusaTa B xoga 3abonssaHeTo) ce Habnogasa
npu geua ¢ MIS-C, gokato gunatmpaHu kanunsipu
ce cpewyaTt no-yecto npu geuata ¢ COVID-19 [25].

Natalello n cbTp. M3cnegBaTt KanUNAPOCKOMNCKNTE
npomMeHu npu 82 nauneHTu, Ha cpedHa Bb3pacTt 58.8
1 13.2 rogunn, npexusenn COVID-19. OT1 tax 28 ca
ovunn B ocTpa ¢asa Ha 3abonsBaHeTo U 54 — BbLB
(pasa Ha Bb3cTaHoBsiBaHe oT COVID-19 nHeBMOHUS.
[narHo3aTa e noctaBeHa Ype3 nabopaTopeH TeCT U
obpasHo n3crneaBaHe Ha rpbaHusa kow. OT nscneg-
BaHUTe naumeHTn 56 (68.3%) ca mbxe, 25 (30.5%)
ca umanu aptepmanHa xuneptoHus, 50 (61%) — Hag-
HOPMEHO Terno unu 3atnbcraBaHe, 9 (11%) — 3axa-
peH anabert, 4 (4.9%) — peBmaTnyHO 3abonsBaHe (2
— peBMaTouaeH apTpuT, 1 — KpUcTanHo-mHayuupaHa
apTponatus, 1 — rpaHynomartosa ¢ nonuaHrumr), 11
(13.4%) ca 6unu nywaun. Ocem naumeHtn (9.8%)
cbobwaear 3a CUMMMTOMM, 3acdraljn akpanHute
yacTu, cebp3aHu ¢ COVID-19 (PP — 1, akpoumaHo-
3a— 1, otounu pbue/,puffy hands” — 1, guctanHa na-
pecTe3usi/gu3ectesnsi — 5) n Tpyma naumeHTn cbob-
wasat 3a ®P ¢ no-ronsamMa NnpoabIMKUTENHOCT, KOUTO
He e cBbp3aH C ApYrM CUMMTOMW, XapakTepHu 3a
CUCTEMHM 3a00MnsBaHMS Ha CbeguUHUTENHAaTa ThbKaH.
B nbpBaTta rpyna nauueHTu Kanunsipockonusata e
M3BbpLLEHA MO BPEME Ha XOocnuTanusaumsaTa, a npu
BTOpaTa rpyna u3crnegBaHeTO € MNpPOBEeAEHO cref
perucTpupaHe Ha KnMHUYHO nogobpeHne Ha nauu-
€HTUTE M MHOrOKpaTHW OTpuLaTeNHN TecToBe. AHa-
NM3npaHn ca AaHHU OTHOCHO HavarHWTe CUMMNTOMM
Ha UHeKUMaTa, NPOabIMKMTENHOCTTa Ha 3abonsBa-
HETO, KMMHUYHUTE U PEHTIEHONOMMYHUTE XapakTe-
PUCTUKN Ha MHEBMOHUSTA, HEOOXOAMMOCTTA OT KUC-
nopogoTtepanusi, Bb3nanuTenHn M KoarynaumoHHU
nabopaTtopHu napameTpu, TPOMOOTUYHM U ApYTK
YCIOXHEHUS, CbNbTCTBALLM 3abonsiBaHWs, UHOEKC
Ha TenecHaTa Maca, CbMbTCTBALLA Tepanus 1 crne-
umdunyHo neyerHne 3a COVID-19. MNpu naymeHTUTe,
OLEHEHUN MO BPEME Ha XOCnuTanu3auusi, CpegHoTo
BpeMe OT HayaroTo Ha cMMNTOMUTE A0 nperneja e
7.5 £ 5 pHn. CegemHageceT nauneHTn (60.7%) ca
ounun Ha kucnopogotepanus, asama (7.1%) ca uma-
nn aaHHu 3a 6enogpobHa Tpomboembonusa (B ean-
HWS1 criyyan, cBbp3aHa C Obnboka BEeHO3Ha TPOM-
603a) n yetupuma (14.2%) ca umanu m3onupaHa
Obnboka BeHo3Ha Tpombo3a. 14 (50%) ca 6unu Ha
Tepanus ¢ XMOPOKCUXINOPOKMH, 7 (25%) ca nony4u-
N aHTUUMTOKMHOBa Tepanus, 24 (85.7%) ca 6unu
Ha eHoKcanapuH (B nNpodunakTuyHa unm tepanes-
TMYHA [03a), YeTVpMMa — Ha fevyeHne C  aueTun-
canvuunosa kucenvHa. lNpu nauneHTUTE B OCTpa
dasa e no-BMCOKa YecToTaTa Ha aKTUBHUTE MyLUavun
N cnyyauTte CbC 3axapeH guaber. [Npu 6onHute, ns-
cnegBaHu crieq u3nuceaHe ot bonHuuarta, cpegHo-
TO Bpeme OT Ha4yarnoTo Ha CUMMATOMUTE O Kanunsp-
OCKOMCKOTO n3cnegsaxe € 52.2 + 7.1 gHu. No Bpeme
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Ha xocnuTtanusaumsata 30 nauuweHtn (55.6%) ca
uManu Hyxaga oT kucrniopogotepanus, a 5 (9.3%) ca
OMnn NekyBaHN ¢ MexaHU4yHa BeHTUNauusi B MHTEH-
3uBHO oTaeneHve. Tpuma 6onHu (5.6%) ca nmanu
©enogpobHa Tpombembonus, a Npu eanH e ycTaHo-
BeHa M Abnboka BeHo3Ha Tpombo3a. Ocem nauu-
€HTM cbobLLaBaT 3a CUMNTOMM Ha aKpariHUTE 30HMW,
cBbp3aHu ¢ COVID-19. Benykm 6onHm ca nonyymnu
aHTMBUPYCHU MeauKaMeHTU N XUOPOKCUXITOPOXUH,
14 ca OunNM Ha aHTULUUTOKMHOBO fedyeHne, 15 — Ha
eHokcanapvH (B npodunaktmiHa 1 TepaneBTUYHa
[o3a). [lo Bpeme Ha KanunsipoCcKONCcKOTO nacrenBa-
He 4 nauneHTun (7.4%) ca Gunu Ha aHTMKoarynaHTu
(BapdapviH, eHokcanapwuH, egokcabaH, anvkcabaH),
a 4 — Ha aueTtuncanuuunosa kucenuHa. OT npoyysa-
HETO Ca M3KIMYEHN Crlydam C aHaMHe3a 3a MUKPO-
TpaBMM Ha pbLETE Npe3 nocneaHuTe ABe cegMuum.
M3cnegBaHn ca BCUMYKM MPBLCTU C U3KITHOYEHWE Ha
nanumTe, KaTo 3a BCEKM NPBLCT ca 3anMcaHn YeTupu
pasnu4Hn n3obpaxeHus (06wo 32 nsobpaxeHus Ha
nauneHT). OUeHeHO e HanuuMeTo Ha gunaTupaHu
(anametbp > 20 ym u < 50), rMraHTCKM Kanunsapu
(amametbp = 50 pym), MMKpoxemoparuu, KanunsipHa
NBbTHOCT, NOAPEXAaHe Ha Kanunapute, KanumspHu
pa3KkMoHEHUST U Kanunspu ¢ atunmyHa mopdosno-
rsi, KPUBOMMYELLM Kanunsipu ¢ NpekpbCcTocBaHe Ha
pameHaTa Ha noseye OT ABe MecTa, sludge deHo-
MEH, nepukanunspeH OTOK, BUAMMOCT Ha cybnanu-
napHUs NMeKcyc, aBacKynapHW 30HW, NpasHu aep-
ManHu nanunu. AKo nunceat NpoMeHu, ckopbT € 0,
npu < 33% npomeHeHn kanunapu = 1, npu 33-66%
NPOMEHeHN Kanunsapu = 2, Hag 66% npomMeHeHu
kanunapu = 3. YCTaHOBEHa € BWCOKa YecToTa Ha
HecneunguiHn KanunapocKoncku npoMmeHn npu 53
naumeHTn (64.6%), Ho He e HabnogaBaHa “cknepo-
OepMeH” TN Kanunspockoncka kapTuHa. B rpynara
Ha bonHuTe B ocTpa dpasa Ha MHeKUMsTa Hal-4ec-
TUTE HaxoOKW MpU KanunsipoCKOMNCKO u3crenBaHe
ca nepukanunsapeH otok (100%), sludge deHomeH
(78.6%) v HapyweHne B nogpexaaHeto (50%). Mpw
20 ot naumeHtuTe (71.4%) ce Habnogasat MUKPO-
xemoparuu, kato npun 13 (46.4%) oT TsIX Ta3un Npomsi-
Ha e Ha noBeYe OT eauH NPbLCT, a 6posAT um oT 1 go
15 Ha naumeHT. B rpynata Ha gexocnutanusmpaHure
nauueHTW, u3cneaBaHu crnef Bb3CcTaHOBsBaHE, HEC-
neumunyHN KanunsipocKONckn NpoMeHu ca Habnio-
Aasanun npu 25 (46.3%). Hawi-yecto e yctaHOBEHO
HanuuneTo Ha gunatmpanu (85.2%), kprBonnyeLLm
kanungapu (81.4%), nepukanunspeH otok (70.4%),
KanunsipHa nNabTHOCT nog 9 kanunspa Ha Munume-
Tbp (63%). [MraHTCKMTE KaNUnApW U aBackynapHUTe
30HM Ca pefKku Haxodku, kaTo n ABeTe ca Habnwaa-
BaHu B 3 cnyyas. MNpwu 17 cnyyasd (31.5%) ca otkpu-

TV MUKpPOXEMoparnm Unm MUKPOTPOMOO3W MOoHe Ha
eaunH npbeT, a npu 6 6onHn (11.1%) npomeHuTe ca
HabnogaBaHn Ha NOBeYe OT €4QUH NPBCT, KaTo 6posaT
um Bapupa ot 1 oo 11 Ha naumeHT [26].

Sulli n cbTp. NpoBexaaT KanuIAPOCKONCKO U3-
cnegBaHe npu 61 Bb3pacTHW, npebonenysanu
COVID-19, kaTo cbnocTaBAT HaxoakuTe ¢ 31 naum-
eHTU ¢ nbpBuYeH ®P 1 ¢ 30 KoHTponKM, CboTBETCTBA-
¥ No non v no Bb3pacT. AHanuanpaHu ca gaHHu
OTHOCHO WHAEKC Ha TerecHa maca, THTHHOMNyLe-
He, nNpuapyxaBawy 3abonsiBaHMs, CbMbTCTBALLA
MeanKaMeHTOo3Ha Tepanusi, benogpobHo 3acsiraHe
(oLLeHeHo Ype3 KOHBEHLMOoHanHa peHTreHorpagus),
D-oumepu, C-peaktuseH npoteuH, PaO, n PaO,/
FiO, (4pes rasoB aHanus Ha apTepuanHara Kpbs).
MauneHTUTe ca pasgeneHyn Ha ABe MOoArpynu cro-
pen TexecTTa Ha akTMBHaTa UHeKUMS: 34 ¢ neko u
YMEPEHO MO TeXeCT NpoTudaHe, 6e3 HeobxoanumocT
OT KucnopogoTtepanus u 27 npeboneaysanu ¢ Texka
dopma. OT NpoyyYBaHETO Ca U3KIHOYEHW NaUUeHTU
N KOHTPOIM CbC CKOPOLLUHM TPaBMU Ha PbLIETE, KaKTO
M NauMeHTn ¢ ussaea Ha nepHuoHu cneg COVID-19.
Kanunspockoncko m3cnegBaHe € NpoBeAeHO Cpea-
HO 126 * 53 aHW cnea guarHoctTuuupaHe Ha MHGek-
umaTa. HanpaeseHn ca no ABe CHUMKU Ha HOKbTHO-
TO NOXe Ha NpPbCTUTE (C U3KNIOYEHMEe Ha nanuuTe).
OueHEeHOo e HanNnuMeTo Ha aunatupaHu (QMaMeTbp
20-50 pm), ruraHTCckM Kanunsipu (anametbp = 50
MmM), MUKpOXeMoparuv, KanungpHU pasKioHEeHUs
(HeoaHrnoreHesa) 1 kanunspeH 6pon Ha Munume-
Tbp (HOpManHa NAbTHOCT = 7 kanungapa). OTHOBO
€ M3Mnon3BaHa MnonykonMyecTBeHa ckana 3a oueHka
Ha KanunspocKoncknTe Haxoaku: 6e3 npomsHa = 0;
< 33% npomeHeHn kanunspu/HamarneH 6pon = 1; 33
— 66% npomeHeHn Kanunsapw/HamaneH 6pown = 2; >
66% npomeHeHn kanunsipu/HamaneH opon = 3. Us-
BbpLUEH € AOMbIIHUTENEH aHanu3 npu nauuMeHTn ¢
Texbk COVID-19 3a oueHka Ha Bb3OeNCTBUETO Ha
pasnMyHn MeaukamMeHTU BbpXy KanunapHaTta nibT-
HOCT. H/KOW OT nNaumeHTUTe He e umar nposiBu Ha
®P npean nHdekuyuata ¢ COVID-19. CpeaHaTta Ka-
NURsipHa NAbLTHOCT € 3HAYUTENHO MO-HUCKa Npuv na-
LMEeHTN C TeXxKbK unm ymepeH COVID-19 B cpaBHeHue
C naumeHTuTe ¢ nbpeudeH ®P 1 koHTponuTe. lMpe-
xumBenute COVID-19 ca nokasanu HecneunduyHun
NPOMeHU (pasLMpeHn Kanunapu Unm n3onmnpaHu Ka-
NUASIPHN Pa3KMOHEHNsT), HO TE€ HE ca CTaTUCTUYECKM
Mo-4eCTN OTKOSIKOTO NMPWU MNaLMEHTUTE C MbpPBUYEH
®OP u koHTponuTe. MMraHTCK1 Kanunsapu He ca oTKpU-
TV B HUTO efHa rpyna. Habniogasa ce nonoxuTeneH
edekT 3a 3anasBaHe Ha 6pos Ha kanunspuTe nNpu
npunaraHe Ha aHTUBUPYCHWU cpeacTtBa M aHTu-IL-6
peLLenTOpPeH aHTaroHNCT, OKaTo Npu JIeYeHne C He-
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NPeKbCHATO NOMOXUTENHO HansraHe B AuxaTenHute
nbTuwa/continuous positive airway pressure/ CPAP
UMM MEexaHW4yHa BEHTUNaUMs, KOPTUKOCTEPOMUAMN,
aHTMKOarynaHT U aHTMObMOTMLM He e yCTaHOBeHa
TakaBa TeHAeHUMs. Pesyntatute oT npoOy4YBaHETO
couat, ye uHdekumaTa ¢ Bupyca SARS-CoV-2 He
BOAM OO OhopMsAHEe Ha cneumnduyeH BuA Kanuns-
pockoncka kaptuHa Ttun “COVID-19”, HO npu cny-
YauTe C TeXKO MpoTMYaHe ce ycTaHoBsiBa 3aryba
Ha kanunapu. HyxHn ca 6baelwm npoyyBaHus CbC
CpaBHEHWe Ha JaHHWTe npeau un cned npeboneny-
BaHe oT COVID-19 3a noTtBbpxaaBaHe Ha Te3un pe-
3yntaTu [24].

Opyr aBTopckn konektus (Mostmans n cbTp.)
nposexga nacrnenBaHe 3a OLeHKa Ha acoLMmpaHn ¢
COVID-19 nepHMOHN, KOUTO Ce cYMTa, Ye ca UHTep-
depoH Tnn l-uHgyumpaHa Mukpoanrunonatums. Lien-
Ta Ha NpPOy4YBaHETO € Ja Ce yCTaHOBM Janu Tasu
MUKPOaHIrMonaTus Ha KoXuTte cbOoBe MOXe Ja ce
ngeHTudmLumpa nocpeacTBOM U3MepBaHeTo Ha ce-
PYMHUTE HMBA Ha CbAOBO-EHOOTENHUSA pacTexXeH
gakTop/vascular endothelial growth factor/VEGF,
N MOCPEACTBOM KanWMsipOCKOMUSA Ha HOKbTHA IMbH-
ka. B npoyuBaHeTOo ca BkntoveHun 17 naumeHTn c
NePHUOHKN, BEPOSTHO uHAyuupaHu ot COVID-19.
KpuTepuu 3a BkMoYBaHe ca: Hanuyve Ha nogobHu
Ha nepHUoHn nesmu no epeme Ha COVID-19 naH-
aemusAta; 6e3 aHamHesa 3a npeguvliHa nosiBa Ha
nepHWoHun; 6e3 cTygoBa eKcno3vuus npegu nos-
BaTa UM; NepcucTupaHe Ha ne3uute Hag 48 vaca;
KIMMHWYHO W XUCTONATOMOMMYHO MNOTBbPXKAaBaHe
Ha NEepHUOHMUTE; NMMnca Ha CUCTEMEH Nynyc epu-
TemaTo3yc, NporpecrnBHa CUCTEMHa ckneposa, ¢o-
TOYyBCTBUTENEH OOpUB MnW Apyr BUA Aepmarosa
B 3acerHarara obnacTt, aHTWHyKIeapHu aHTutena
(ANA) = 1:160. Kanunspockoncko macnenBaHe e
nposeaeHo nNpu 14 naumeHTn, KaTo KoNnM4ecTBeHN-
Te napaMeTpu ca cpaBHeHU ¢ 14 3apaBu KOHTPONW,
CXO[HM MO MO 1 Bb3pacT. YCTaHOBEHa e 3HavuTen-
HO NMO-HMCKa KanunsipHa NibTHOCT, CUTHUUKAHTHO
Mno-BMcoKa 4YecToTa Ha Kanunsdpu ¢ natosiormvHa
dopma, KanunsipHU pasLwnpeHnst 1 MUKPOKPBbBOM3-
nMBW B CpaBHeHMe ¢ KoHTponuTte. B aBeTe nscnen-
BaHW rpynn € HaMepeHa MnonoXxuTenHa kopenaums
Mexay Bb3pacTTa Ha MaumeHTUTe U KanunapHarta
nnbTHOCT. CepymHuTe HMBa Ha VEGF npu naumeH-
TUTE C MEPHUOHW W 34PaBU KOHTPOMM He Ce pa3nu-
YaBaT CUrHUUKaAHTHO. [pu NauMeHTUTEe C NepHu-
oHM HuBaTta Ha VEGF kopenupaT nonoXuTenHo ¢
Bb3pacTTa U KanunspHaTta NibTHOCT U HEFaTUBHO C
HaNMUYMETO Ha KanNUMspHU pasWwmpeHns, npoLeHTa
aunatvpaHu Kanungpu u cTeneHTa Ha BUAUMOCT
Ha cybnanunapHus nnekcyc [49].

Hannuneto Ha MuKpoBackyrnapHu MNpOMeHU e
NOTBBPAEHO M MpU 22 NauMeHTU C ocTpa MHekK-
umsa cbc SARS-CoV-2, npu KOMTO € npoBeaeHa Ka-
NUASIPOCKONUSA B 30HATa Ha HOKbTHATa MbHKa U Mo
Jop3anHara noBbpXHOCT Ha 4-Tn npbcT (Rosei u
CcbTp). HabniogaBaHo e HanmMyuMeTo Ha Tpombo3w,
MUKPOKPBBOM3IMBU N HEOAHIMOreHes3a rno Bpeme Ha
aKkTMBHaTa uHdekums. NpomeHute ns4essat 3 me-
ceua creg gexocnutanusauus. Tpu meceua cneg
ocTpaTa UHGEKUUS € HaMepeHa CUrHUUKaHTHa pe-
OyKUMS Ha KanunsipHaTa MiTbTHOCT NO gop3anHara
NMOBLPXHOCT Ha NpbCTUTE. B ocTpaTta dasa e ycra-
HOBEHa HeraTuMBHa Kopenauus Mexay kanunspHarta
NIBTHOCT U CTOMHOCTUTE Ha C-peakTUBHUSA NPOTENH
n numdpoumnTuTe [50].

Karahan n cbTp. (Typums) nposexgar kanuns-
POCKOMCKO npoy4yBaHe npu naumeHtn ¢ COVID-19,
fieKyBaHM B UHTEH3MBHO oTaeneHune (32 6onHu, ot
kouto 20 MbXe 1 12 XeHu; cpegHa Bb3pacT 61 £ 5
rogunHn). KannnapHaTta nabTHOCT e 6una curHnudum-
KaHTHO no-Hucka npu noyunHanute (5.50 £ 0.19 3a
MUITMMETBLP) B CpaBHeHue ¢ ouenenuTe (6.71 £ 0.25)
M nvuarta, kouto He ca bonegysanu or COVID-19
(8.55 £ 1.12), (p < 0.001) [51].

Ha Tabnvua 1 ca 0606LieHn OCHOBHUTE pesyr-
TaTy OTHOCHO KanumsipOCKOMNCKUTE HaxXo4KW npu na-
umeHTn ¢ COVID-19.

Ha Gasata Ha npegctaBeHuTe pes3yntatu OT
akTyanHata nuTepaTypa, MOXe [a Ce u3Kaxe
MHeHue, Ye npeobnagaBaTt HabnaeHusTa 3a Ha-
nuyne Ha HecneundguUyHU Kanunsipockomnckn npo-
MEHM NpU NauueHTwn, nNpexuBeny MHPEKLUMa Cbe
SARS-CoV-2, 6e3 odopmsiHe Ha cneuudunyHa
Kanunapockoncka kaptuHa Ttun “COVID-19” [2,
24]. Hanuue e xeTeporeHHOCT Ha npoy4yBaHuATa
Nno OTHOLLUEHWe Ha Bb3pacT Ha nauueHTuTe, Bpe-
Me Ha MpoBeXxgaHe Ha KanunspOCKOMCKOTO W3-
cnefBaHe CnpsiMO HavanoTo Ha 3abonsiBaHeTo.
HecneunuyHnte KanunsapoCKOMNCKM  HaXOOKW,
HabnogaBaHu no Bpeme u crieg COVID-19, moxe
[a ca CBbp3aHM C OCTPU U KbCHU NMOCTUHEKL M-
03HU MUKpoBackynapHu yepexpgauus. OT gpyra
cTpaHa, e HeobxogmMma no-npeunsHa oueHKka OT-
HOCHO HanuMyueTo Ha AMHaMuWKa Ha MWUKPOBAaCKYy-
napHUTE NPOMEHU, KOETO M3MUCKBaA NpocreasiBaHe
Ha nonynauuMuM nauuMeHTW Npu NOHIUTYAUHAIHM
npoy4BaHus, KaTo ce Mma npegsug v Bapvaunm-
Te Ha HopMaTta Mpu KanunsapocKonusa Ha HOKbTHa
rbHKa Ha 3gpasu nuua. VHTepec npeacrtasnssa
CblUO M3y4YyaBaHe Ha KMMHUYHUTE acounauum Ha
MUKPOBACKYNapHUTE KanunsapoCKOMCKU MPOMEHU
npu nauneHtn ¢ PCS [13].
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*[laHHW, n3paseHu kato MmegnaHa (MUHUMYM-MaKCUMYM)

B akTyaneH 063op Cutolo n cbTp. (2022) aHa-
nuManpat pesyntatute OT HanuM4yHUTe Kanunsip-
OCKONNCKM Npoy4yBaHuns npu naumeHtn ¢ COVID-19
[13, 24, 25, 26, 50, 51]. Ha 6a3ata Ha npoBeaeHus
aHanu3 aBTOpWTE M3narat xurnoTe3a 3a Hanuuive
Ha OBe basn HecneundUYHN KanumspoCKOMCKK
NMPOMEHW KaTo NOCEeACTBUE OT MH(EKUMATa CbC
SARS-CoV-2 — ,paHHa“ u “kbcHa” dpasa. Cutolo n
CbaBT. cuuTaT, Ye BEPOATHO “paHHaTa” hasa ce
nosiBsia npu naumeHTn ¢ octbp COVID-19 u ce
XapakTepuavpa naBHO C HeOaHrmoreHesa, Kanu-
NSPHU Pa3KIIOHEHNS, MUKPOKPHLBOU3MMBU U MUK-
poTpomb03uK, a ,kbcHaTa“ dasa HecneumuyHn
NPOMEHW Ce XapakTepuaupa cbC 3aryba Ha Ka-
nunsapu, Kkato HabnaeHnaTa ca 4o Tpyu Mecela
cnep manekyBaHe. PaHHUTE 1 KbCHUTE Hecneuu-
duyHn npomenn npu COVID-19 ce cBbp3BaT C
BEPOSITHO Pa3BUTUE Ha OCTPU M KbCHU MUKPOBa-
CKynapHu npomeHu. NpeanoxeHa e aHanorus c
€BOMILMSA Ha CneunduyHUTE KanuisipoCKOMCKM
NPOMEHW MPU MPOrpecuBHaTa CUCTEMHA CKIlepo-
3a, NpY KOATO NaToNorMYHUTE NPOMEHUN Ce CBbP3-
BaT C HayanHa enoTenHa yBpeda, nocrniegsaHa
OT aBTOMMYHEH OTIOBOp 1 Bb3narneHue 1 nocnes-
Ballla AeBacKynap13aumsi C HamansiBaHe Ha Kanu-
nspHus 6pon. EkcnepTnte NpaBaT 3aknioyYeHneTo,
Yye MuKpoBackynapHuTe npomenn npu COVID-19,
KOMTO MOHACTOSALLEM Ca YaCTUYHO U3YYEHU, MOXe
[a ca B OCHOBaTa Ha MaTOreHeTUYHUTE NMPOMEHM
npu gbnrust COVID [13].

3AKNIOYEHUE

OctpusaT pecnivpatopeH Bupyc SARS-CoV-2,
npuuvHUn naHgemusata ot COVID-19, ce cBbp3-
Ba C LUMPOK CMEKTbP OT KIMMHWUYHW MPOSiBK, CbAO0B
TPONM3bM U NOTEHLMANHUTE KbCHU YCIOXHEHNS B
KoHTekcTa Ha PCS npu geua v Bb3pacTHu. B Tasm
Bpb3Ka MMa MHTEPEC KbM M3MON3BaHe Ha Kanunsi-
POCKOMNCKOTO U3CrefsaHe 3a oLeHKa Ha MUKPOLMp-
Kyrnauusita npyv naumeHTu, Npexmeeni UHAeKLMs
cbC SARS-CoV-2. KbM MOMEHTa € U3BECTHO Hanu-
YMETO Ha HeceuMdUYHW KannnspoCKOMNCKu Npome-
HY (KanunsipHW pasKIioHEHWS, MUKPOKPbBOM3NBY
N MUKPOTPOMOO03H1), KAaKTO 1 HamareHa KanunsipHa
NITbTHOCT cneg npebonenysaHe 40 TPETUS MeCeL.
He ca HabntogaBaHu cneumduyHn KoMomHauum ot
HaxoaKW, KOUTO Aa AadaT Bb3MOXHOCT 3a Aeh HW-
paHe Ha crneunduyHa Kanunspockoncka kapTuHa
mn ,COVID-19%. Jluncear NOHrUTYQUHANHM Npoyy-
BaHWsA, KaKTo 1 JaHHW 3a KanunsipocKkorckarta kap-
TUHA npeau W cnep, HekumaTa, KOeTo M3nCkBa
n3sicHsIBaHe Ha Bb3MOXHOCTUTE Ha MeToauKkaTa B
ObaeLum npoyyBaHus.
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Abstract. The infectious disease COVID-19, caused by the SARS-CoV-2 virus, is characterized by a wide
range of clinical manifestations (pulmonary and extrapulmonary) and in some cases with post-infectious
manifestations in persons who survived the infection. The vascular tropism of SARS-CoV-2 is the basis for
the interest in using nailfold capillaroscopy to assess the microcirculation in children and adults who have
recovered from COVID-19. Most often, non-specific changes are observed, without certain manifestations of
microangiopathy and without a specific combination of microvascular findings, on the basis of which to define
a specific capillaroscopic picture of the “COVID-19” type. The possibility that capillaroscopy in combination
with other findings can be used for personalized approach and determination of prognosis in patients with

post-COVID syndrome needs further studies.

Key words: capillaroscopy, COVID-19, post-COVID syndrome

INTRODUCTION

The infectious disease COVID-19, caused by
the SARS-CoV-2 virus, is characterized by a wide
range of clinical manifestations (pulmonary and ex-
trapulmonary) and in some cases with post-infec-
tious manifestations in persons who survived the
infection. The main clinical manifestations are on
the part of the respiratory system, but other organs
and systems can also be affected (nervous, endo-
crine, cardiovascular, excretory system, gastrointes-
tinal tract, liver, eyes, etc.). In some patients, some
symptoms may persist for weeks or months after the
onset of infection (so-called “long COVID” and “post-
COVID” syndrome/PCS) [1, 2, 3]. The symptoms
and signs associated with an intense immune re-
sponse are varied and can mimic some autoimmune
and inflammatory diseases. Their severity ranges
from mild, self-limiting to systemic, life-threatening.
The pathogenesis of these manifestations is incom-
pletely understood, with some appearing within two
weeks of the onset of viral infection, and others de-
veloping in the late post-infectious phase. There is
evidence of a relationship between COVID-19 and
the development of systemic vasculitis, myositis,
arthritis, skin manifestations (maculo-papular, urti-
carial lesions, chilblains, Raynaud’s phenomenon
(RF), necrosis) [4, 5, 6], neurological involvement
(Guillain-Barre syndrome, myelitis, optic neuritis) [4,
7], hematological, cardiovascular involvement (myo-
carditis, pericarditis), glomerulonephritis, thyroiditis,
acute pancreatitis, ocular manifestations (anterior

uveitis, conjunctivitis) [4, 8, 9, 10], symptoms char-
acteristic of systemic lupus erythematosus, including
cytopenias (lymphopenia, thrombocytopenia, hemo-
lytic anemia), arthralgias, chilblains, serositis, posi-
tive antiphospholipid antibodies. In children, a mul-
tisystem inflammatory syndrome (MIS-C) has been
described, characterized by clinical and laboratory
manifestations similar to Kawasaki disease [4].

VASCULAR PATHOLOGY IN SARS-CoV-2
INFECTION

The spike protein of SARS-CoV-2 binds to the
angiotensin-converting enzyme-2/ACE-2 receptor,
which is expressed on the surface of cells in a number
of organs such as the lung, heart, kidney, neurons,
and also on endothelial cells. In addition, secreted
proinflammatory cytokines, hypoxia, and activated
complement lead to endothelial damage and activa-
tion of the coagulation cascade [11, 12, 13].

The unique pathogenesis of SARS CoV-2 infec-
tion continues to pose new questions for clarification.
Among these questions is whether it is possible to
use capillaroscopy as an additional methodology for
the assessment of vascular damage in COVID-19.
The individual response to the infectious agent and
the appearance of vascular pathology with differ-
ent localization are among the factors that define
COVID-19 as a multifaceted infection with an unpre-
dictable prognosis.

A leading cause determining the severity of the
clinical course and high mortality in COVID-19 are
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thrombotic complications in severe forms, which
leads to the universal use of anticoagulants in pro-
phylactic and therapeutic doses in these cases [14].
Clinically, many of the patients with COVID-19 have
elevated D-dimers as well as skin lesions on the
extremities. Disseminated intravascular coagulop-
athy and large vessel thrombosis in COVID-19 are
associated with development of multiorgan failure
[15]. In addition, it is currently known that patients
with COVID-19 also develop microthrombosis in
the capillaries of various organs, including lungs,
heart, kidneys [14]. Histological analysis of lung tis-
sue from patients who died of COVID-19 showed
the presence of wide-area thromboses with micro-
angiopathy. Alveolar capillary microthrombosis was
observed 9 times more often compared to patients
who died from acute respiratory distress syndrome
in influenza (p < 0.001) [15]. The coagulopathy that
occurs in some patients is initiated by the state of
intense systemic inflammation induced by the virus.
In response to viral replication and cell lysis, numer-
ous proinflammatory cytokines are released such as
interleukins/IL (IL-1, IL-6, IL-7, IL-8, etc.), glycopro-
teins (G-CSF, GM-CSF, FGF, VEGF), acute-phase
molecules (procalcitonin, C-reactive protein, fibrino-
gen, etc.) [14].

CAPILLAROSCOPY AND RAYNAUD'‘S
PHENOMENON

RF is a common vascular syndrome in clinical
practice characterized by a triphasic discoloration
of the fingers and toes (whitening, cyanosis, and
hyperemia) due to abnormal vasospasm of small
arteries and arterioles, most often due to exposure
to cold [16, 17, 18, 19]. It can be primary and sec-
ondary. In secondary RF due to rheumatic diseases,
ischemic attacks are more frequent, more painful,
and longer lasting, and digital ulceration or necrosis
may develop [16, 18, 20, 21]. There are observa-
tions of the occurrence of RF after past SARS-CoV-2
infection in patients of different genders and ages
with involvement of both upper and lower limbs [5, 6,
17, 18, 22]. Cases of digital necrosis have also been
reported [18, 22]. Pathogenetic mechanisms of pe-
ripheral vascular ischemia in COVID-19 may include
the development of vasculitis or thrombosis [22].

Video capillaroscopy is a valuable non-inva-
sive diagnostic method for evaluating capillaries in
the proximal nail fold area and the technique is key
to differentiating primary from secondary RF. The
non-invasive nature of the methodology and the high
frequency of vascular involvement in SARS-CoV-2

virus infection motivated the initiation of capillaro-
scopic studies to assess the microcirculation during
the COVID-19 pandemic [16, 23, 24, 25, 26].

The main capillaroscopic parameters that are
analyzed are the number and shape of the capillar-
ies [27, 28], arrangement, capillary diameters (of the
arterial, venous arm and of the apical capillary loop)
[27, 29]. The presence of dilated (arterial arm diam-
eter greater than 15 pym or venous arm diameter
greater than 20 ym) [30] and giant capillaries (diam-
eter greater than 50 ym) [30, 31], avascular zones
(distance between adjacent capillary loops greater
than 500 pum for the distal row of capillaries and over
300 pm for the proximal row), presence of hemor-
rhages, neoangiogenesis (newly formed vessels) is
assessed [30]. In healthy individuals, the arrange-
ment is correct as the capillaries are oriented relative
to each other. 1 to 3 capillary loops are observed in
each dermal papilla. The number of capillary loops in
healthy individuals is from 7 to 16 per millimeter, with
the predominant number being hairpin-shaped with a
convex apical part [30]. Hemorrhages may be an ex-
pression of local trauma, in which case they are not
associated with giant capillaries or neoangiogene-
sis. In old traumatic damage, it is possible to observe
single newly formed vessels (neoangiogenesis) with
unchanged capillary density and arrangement of
capillaries [27, 32]. Dilated, elongated (length = 300
pum), short capillaries (length < 100 ym) and single
branched capillaries of atypical shape may also be
found as a variation of the norm in healthy individu-
als [27, 32]. The subpapillary plexus, from which the
capillaries of the nail fold originate, is visible in about
30% of healthy individuals [27, 28]. Variations in cap-
illary shape in healthy individuals include capillaries
with folded arms that do not cross each other and
capillaries with arms that cross in one or two plac-
es [33]. Certain signs of microangiopathy, which are
not found in healthy individuals, are giant capillaries
and avascular zones, as well as neoangiogenesis in
combination with low capillary density [27, 32, 34].

Videocapillaroscopy is currently widely used
in the differential diagnosis of primary and sec-
ondary RF in rheumatic diseases [27, 28, 29, 30,
31]. The so-called ,scleroderma“ and ,scleroder-
ma-like“ type of capillaroscopic findings are best
studied. The ,sclerodermic” type of capillaroscopic
picture is characterized by the presence of giant
capillaries, hemorrhages, disorganization, avascu-
lar zones and neoangiogenesis. The initial stage of
the ,sclerodermic® type of microangiopathy is char-
acterized by the appearance of giant capillaries
and single hemorrhages with a preserved capillary
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arrangement, without avascular zones. In the so-
called ,active” phase, there are a large number of
giant capillaries and hemorrhages, a moderate loss
of capillaries and a disorder in the arrangement. In
the ,late” phase, extensive avascular zones and an
advanced disorder in the arrangement are estab-
lished, as well as numerous branched capillaries,
which are an expression of neoangiogenesis [35,
36]. ,Scleroderma-like” type of capillaroscopic find-
ing is observed in part of the patients with other
systemic diseases of the connective tissue (undif-
ferentiated collagenoses, overlapping syndromes,
dermatomyositis, etc.) [27, 37, 38, 39, 40, 41].

Non-specific changes are mainly observed in pa-
tients with systemic lupus erythematosus, rheuma-
toid arthritis, Sjogren‘s syndrome. These changes
include the presence of dilated, elongated capillar-
ies, a prominent subpapillary plexus, hemorrhages,
tortuous capillaries with altered morphology [27, 33,
42,43, 44).

CUTANEOUS VASCULAR INVOLVEMENT
AND COVID-19

There is growing interest in the application of
capillaroscopic examination in COVID-19 with a
view to monitoring peripheral vascular ischemia and
skin involvement in some cases. There have been
reports of pernions occurring with COVID-19, as
well as cases of RF after experiencing infection [5,
6, 17, 18, 22, 23, 45]. and after vaccination against
COVID-19 [46, 47].

Lisy et al. (2023) reported 19 cases of RF, of
which 15 had a new onset of the syndrome after vac-
cination, with the initial manifestations of RF occurring
after the first dose in 40% of cases, after the second
in 33%, and after the third dose of the vaccine in 27%.
Three out of four patients with prior RF reported wors-
ening of symptom frequency and intensity [46].

CAPILLARYOSCOPY STUDIES IN COVID-19

Vascular tropism of SARS-CoV-2 is a basis for
using nailfold capillaroscopy to assess the microcir-
culation in COVID-19. Various author teams have
performed capillaroscopy in children and adults with
COVID-19, reporting various non-specific findings,
but without a specific capillaroscopy picture of the
,COVID-19" type [24, 25, 26, 48, 49, 50, 51].

In a capillaroscopic examination of 15 patients
with COVID-19, Gualtierotti et al. (2023) found an in-
creased incidence of microhemorrhages and throm-
bosis, with no difference in capillary density com-
pared to healthy subjects [48].

Cakmak and colleagues conducted a study in 31
children, aged between 5 and 18 years, diagnosed
with COVID-19 (25 patients) and MIS-C (6 patients)
and compared capillaroscopy findings with those of
healthy children (n = 58) matched by sex and age,
without data on chronic disease, smoking or hand
trauma. Children with chronic rheumatic diseases or
RF were excluded from the study. Demographic data
and disease characteristics (symptoms at the onset
of COVID-19, duration of infection, clinical features,
laboratory tests, therapeutic approach, comorbidi-
ties and complications) were analyzed. Infection is
proved by PCR, chest imaging, or proven antibodies
within the past three months. Among patients diag-
nosed with COVID-19, 19 (76%) had fever, 14 (56%)
— sore throat, 28% — nausea and vomiting. Neuro-
logical involvement was found in seven cases, myal-
gias in seven, arthralgias in three (12%), headache
in two (8%), cough in two, cardiac involvement in
two patients and diarrhea in one (4%). The average
length of hospitalization was 5.5 days (4-12), with 19
patients being followed up in the emergency depart-
ment for one day. Three cases (12%) were treated
with antiviral agents and two (8%) received enoxapa-
rin and all recovered without complications [25]. All
diagnosed with MIS-C had fever and cardiovascular
symptoms (tachycardia, hypotension and shock) on
admission. Five of them (83.3%) had gastrointestinal
symptoms (nausea, vomiting, abdominal pain), four
(16.7%) had hematological involvement (lymphope-
nia, thrombocytopenia) and two (33.3%) had cough.
All patients received oxygen therapy and inotropic
agents, two (33.3%) were treated with noninvasive
ventilation, five (83.3%) were pulsed with methyl-
prednisolone, and two with intravenous immuno-
globulin. Median length of hospitalization was 5 days
(4-7) and all recovered without complications. Labo-
ratory data revealed lymphopenia in 15 patients with
COVID-19 (60%) and 4 patients with MIS-C (66.7%),
thrombocytopenia in 3 patients with MIS-C (50%),
elevated CRP levels in 11 patients with COVID-19
(44%) and 6 MIS-C cases (100%), elevated ferritin
levels in 4 MIS-C patients (66.7%), elevated procal-
citonin levels in 6 MIS-C patients (100%), elevated
D-dimer levels in 4 patients with COVID-19 (16%)
and 6 patients with MIS-C (100%), elevated levels of
NT-pro-BNP in 1 patient with COVID-19 (4% ) and 6
cases with MIS-C (100%). Capillaroscopy was per-
formed under standardized conditions, within an av-
erage of 73 days after diagnosis, with two images (a
total of 62 patient images and 116 control images) of
eight fingers of both hands (thumbs excluded). Cap-
illary morphology, presence of pericapillary edema,
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microhemorrhages, avascular zones and neoangio-
genesis were analyzed. Significantly lower capillary
density, shorter capillary length and greater intercap-
illary distance were found in patients compared to
healthy volunteers. Patients have a higher frequency
of capillary branching and tortuous capillaries, micro-
hemorrhages and neoangiogenesis, without avascu-
lar zones and giant capillaries. A higher incidence
of capillary branching and neoangiogenesis (stimu-
lated by hypoxia, inflammation, and hypercoagula-
tion during the course of the disease) was observed
in children with MIS-C, while dilated capillaries were
more common in children with COVID-19 [25].
Natalello et al. investigated capillaroscopic chang-
es in adult survivors of COVID-19. Eighty-two patients,
average age 58.8 + 13.2 years, of which 28 — in the
acute phase of the disease and 54 — in the recovery
phase from COVID-19 pneumonia. The diagnosis
was made through a laboratory test and chest im-
aging. Of the examined patients, 56 (68.3%) were
men, 25 (30.5%) had arterial hypertension, 50 (61%)
— overweight or obesity, 9 (11%) — diabetes mellitus,
4 (4.9%) — rheumatic disease (2 — rheumatoid arthri-
tis, 1 — crystal-induced arthropathy, 1 — granulomato-
sis with polyangiitis), 11 (13.4%) were smokers. Eight
patients (9.8%) reported acral symptoms associated
with COVID-19 (RF — 1, acrocyanosis — 1, puffy hands
— 1, distal paresthesia/dysesthesia — 5) and three pa-
tients reported RF with longer duration, which is not
associated with other symptoms characteristic of sys-
temic connective tissue diseases. In the first group of
patients, capillaroscopy was performed during hospi-
talization, and in the second group, the examination
was performed after the patients’ clinical improvement
and repeated negative tests were recorded. Data on
initial symptoms of infection, duration of illness, clini-
cal and radiological features of pneumonia, need for
oxygen therapy, inflammatory and coagulation labo-
ratory parameters, thrombotic or other complications,
comorbidities, body mass index, concomitant therapy,
and specific treatment for COVID-19 were analyzed.
In patients evaluated during hospitalization, the mean
time from symptom onset to examination was 7.5
5 days. Seventeen patients (60.7%) were on oxygen
therapy, two (7.1%) had evidence of pulmonary embo-
lism (in one case associated with deep vein thrombo-
sis), and four (14.2%) had isolated deep vein thrombo-
sis. 14 (50%) were on hydroxychloroquine therapy, 7
(25%) received anticytokine therapy, 24 (85.7%) were
on enoxaparin (in a prophylactic or therapeutic dose),
four - on acetylsalicylic acid treatment. In patients in
the acute phase, the frequency of active smokers and
cases of diabetes mellitus is higher. In the patients ex-

amined after discharge from the hospital, the average
time from the onset of symptoms to the capillaroscopy
examination was 52.2 + 7.1 days. During hospitaliza-
tion, 30 patients (55.6%) required oxygen therapy and
5 (9.3%) were treated with mechanical ventilation in
the intensive care unit. Three patients (5.6%) had pul-
monary thromboembolism, and one was associated
with deep vein thrombosis. Eight patients reported the
onset of acral symptoms associated with COVID-19.
All patients received antiviral medications and hydroxy-
chloroquine, 14 were on anticytokine treatment, 15 —
on enoxaparin (in prophylactic and therapeutic doses).
During the capillaroscopic examination, 4 patients
(7.4%) were on anticoagulants (warfarin, enoxaparin,
edoxaban, apixaban), and 4 — on acetyl-salicylic acid.
Cases with a history of hand microtrauma in the past
two weeks were excluded from the study. All fingers
except the thumbs were examined, and four different
images were recorded for each finger (total of 32 im-
ages per patient). The presence of dilated (diameter >
20 ym and < 50), giant capillaries (diameter = 50 ym),
microhemorrhages, capillary density, capillary arrange-
ment, capillary branching and capillaries with atypical
morphology, tortuous capillaries with crossing arms of
more than two sites, sludge phenomenon, pericapil-
lary edema, visibility of subpapillary plexus, avascular
zones, empty dermal papillae is assessed. If there are
no changes, the score is 0, at < 33% changed capillar-
ies = 1, at 33-66% changed capillaries = 2, over 66%
changed capillaries = 3. A high frequency of non-spe-
cific capillaroscopic changes was found in 53 patients
(64.6%), but no “scleroderma” type of capillaroscopic
picture was observed. In the group of patients in the
acute phase of the infection, the most frequent findings
during capillaroscopy are pericapillary edema (100%),
sludge phenomenon (78.6%) and arrangement disor-
der (50%). In 20 of the patients (71.4%), microhemor-
rhages were observed, and in 13 (46.4%) of them this
change was on more than one finger, and their number
was from 1 to 15 per patient. In the group of discharged
patients, examined after recovery, non-specific capil-
laroscopic changes were observed in 25 (46.3%).
The presence of dilated (85.2%), tortuous capillaries
(81.4%), pericapillary edema (70.4%), capillary density
below 9 capillaries per millimeter (63%) was most of-
ten found. Giant capillaries and avascular zones were
rare findings, both observed in 3 cases. In 17 cases
(31.5%) microhemorrhages or microthrombosis were
found in at least one finger, and in 6 patients (11.1%)
the changes were observed in more than one finger,
and their number varied from 1 to 11 per patient [26].
Sulli et al. performed a capillaroscopy in 61
adults who had recovered from COVID-19, com-
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paring the findings with 31 patients with primary RF
and with 30 sex- and age-matched controls. Data on
body mass index, smoking, comorbidities, concomi-
tant drug therapy, pulmonary involvement (assessed
by conventional radiography), D-dimers, C-reactive
protein, PaO, and PaO,/FiO, (by arterial blood gas
analysis) were analyzed. The patients were divided
into two subgroups according to the severity of the
active infection: 34 with a mild and moderate course,
without the need for oxygen therapy, and 27 patients
with a severe form. Patients and controls with recent
hand trauma as well as patients with chilblains af-
ter COVID-19 were excluded from the study. Capil-
laryoscopy was performed on average 126 + 53 days
after diagnosis of infection. Two photographs were
taken of the nail bed of the fingers (excluding the
thumbs). The presence of dilated (diameter 20-50
pum), giant capillaries (diameter = 50 ym), microhe-
morrhages, capillary branching (neoangiogenesis)
and capillary number per millimeter (normal density
> 7 capillaries) was assessed. Again, a semiquan-
titative scale was used to assess capillaroscopy
findings: no change = 0; < 33% altered capillaries/
reduced number = 1; 33 — 66% altered capillaries/re-
duced number = 2; > 66% altered capillaries/reduced
number = 3. An additional analysis was performed in
patients with severe COVID-19 to assess the effect
of different medications on capillary density. None
of the patients had manifestations of RF before the
infection with COVID-19. Mean capillary density was
significantly lower in patients with severe or moder-
ate COVID-19 compared to patients with primary RF
and controls. Survivors of COVID-19 showed non-
specific changes (dilated capillaries or isolated cap-
illary branches), but these were not statistically more
frequent than in patients with primary RF and con-
trols. Giant capillaries were not found in any group. A
positive effect on the preservation of capillary num-
ber was observed with the administration of antiviral
agents and an anti-IL-6 receptor antagonist, while
with treatment with continuous positive airway pres-
sure/CPAP or mechanical ventilation, corticoste-
roids, anticoagulants and antibiotics no such trend
was found. The results of the study indicate that the
infection with the SARS-CoV-2 virus does not lead
to the formation of a specific type of capillaroscopic
picture of the “COVID-19” type, but in cases with a
severe course, a loss of capillaries is found. Future
studies comparing data before and after contracting
COVID-19 are needed to confirm these results [24].

Another team of authors (Mostmans et al.) is
conducting a study to evaluate COVID-19-associ-
ated chilblains believed to be type | interferon-in-

duced microangiopathy. The purpose of the study is
whether this microangiopathy of the skin vessels can
be identified by measuring serum levels of vascu-
lar endothelial growth factor/VEGF and by nailfold
capillaroscopy. The study included 17 patients with
chilblains possibly induced by COVID-19. Inclusive
criteria were: presence of chilblains-like lesions
during the COVID-19 pandemic; no history of previ-
ous occurrence of chilblains; without cold exposure
before their appearance; persistence of lesions over
48 hours; clinical and histopathological confirmation
of chilblains; absence of systemic lupus erythemato-
sus, progressive systemic sclerosis, photosensitive
rash or other type of dermatosis in the affected area,
antinuclear antibodies (ANA) < 1:160. Capillaroscop-
ic examination was performed in 14 patients, and
the quantitative parameters were compared with 14
healthy controls similar in gender and age. Signifi-
cantly lower capillary density, significantly higher fre-
quency of pathologically shaped capillaries, capillary
dilatations and microhemorrhages were found com-
pared to controls. A positive correlation was found
between patients’ age and capillary density in both
studied groups. Serum VEGF levels in patients with
chilblains and healthy controls did not differ signifi-
cantly. In patients with chilblains, VEGF levels cor-
related positively with age and capillary density and
negatively with the presence of capillary dilatations,
the percentage of dilated capillaries, and the degree
of visibility of the subpapillary plexus [49].

The presence of microvascular changes was also
confirmed in 22 patients with acute infection with SAR-
SCoV-2, in whom capillaroscopy was performed in the
area of the nail fold and on the dorsal surface of the 4th
finger (Rosei CA et al.). The presence of thrombosis,
microhemorrhages and neoangiogenesis during active
infection was observed. Changes disappear 3 months
after discharge from hospital. Three months after the
acute infection, a significant reduction in capillary den-
sity was found on the dorsal surface of the fingers. In
the acute phase, a negative correlation was found be-
tween the capillary density and the values of C-reactive
protein and lymphocytes [50].

Karahan et al. (Turkey) conducted a capillaros-
copy study in COVID-19 patients treated in the inten-
sive care unit (32 patients, of whom 20 men and 12
women; mean age 61 = 5 years). Capillary density
was significantly lower in the deceased (5.50 + 0.19
per millimeter ) compared to survivors (6.71 = 0.25)
and individuals who did not suffer from COVID-19
(8.55 £ 1.12), (p < 0.001) [51].

Table 1 summarizes the main results regarding
capillaroscopy findings in patients with COVID-19.
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*Data expressed as median (minimum-maximum)

On the basis of the presented results from the
current literature, it can be summarized that the
observations of the presence of non-specific cap-
illaroscopic changes in patients who experienced
infection with SARS CoV-2 without the formation of
a specific capillaroscopic picture of the ,COVID-19*
type prevail [2, 24]. There is heterogeneity of the
studies regarding the age of the patients, the time
of conducting the capillaroscopy examination in
relation to the onset of the disease. Nonspecific
capillaroscopic findings observed during and after
COVID-19 may be related to acute and late post-in-
fectious microvascular damage. On the other hand,
a more precise assessment is needed regarding
the presence of dynamics of microvascular chang-
es, which requires the follow-up of patient popula-
tions in longitudinal studies, taking into account the
variations of the norm in nail fold capillaroscopy of
healthy individuals. It is also of interest to study the
clinical associations of microvascular capillaroscopic
changes in patients with PCS [13].

In a recent review, Cutolo et al. (2022) analyzed
the results of available capillaroscopy studies in
COVID-19 patients [13, 24, 25, 26, 50, 51]. Based
on the analysis, the authors hypothesize the pres-
ence of two phases of non-specific capillaroscopic
changes as a consequence of SARS-CoV-2 infec-
tion — ,early“ and ,late” phase. Cutolo et al. consid-
er that the ,early” phase probably occurs in patients
with acute COVID-19 and is characterized mainly by
neoangiogenesis, capillary branching, microhemor-
rhages and microthrombosis and the ,late“ phase
non-specific changes is characterized by loss of
capillaries, with the realized observations being up
to three months after healing. Early and late non-
specific changes in COVID-19 are associated with
likely development of acute and late microvascular
changes. An analogy with the evolution of the specif-
ic capillaroscopic changes in progressive systemic
sclerosis has been proposed, in which the pathologi-
cal changes are associated with an initial endothelial
injury followed by an autoimmune response and in-
flammation and subsequent devascularization with a
decrease in capillary number. Experts conclude that
the microvascular changes in COVID-19, which are
currently only partially understood, may underlie the
pathogenetic changes in long-term COVID [13].

CONCLUSION

In conclusion, the acute respiratory virus SARS-
CoV-2 that caused the COVID-19 pandemic is asso-
ciated with a wide range of clinical manifestations,
vascular tropism, and potential late complications
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in the context of PCS in children and adults. In this
regard, there is interest in using capillaroscopic ex-
amination to assess microcirculation in patients who
have survived SARS-CoV-2 infection. At the present
time, the presence of non-specific capillaroscop-
ic changes (capillary branches, microhemorrhages
and microthrombosis) as well as reduced capillary
density after relapse up to the third month is known.
No specific combinations of findings were observed
that would enable the definition of a specific capil-
laroscopy picture of the ,COVID-19“ type. Longitu-
dinal studies, as well as data on the capillaroscopic
picture before and after infection, are lacking, which
requires clarifying the capabilities of the methodolo-
gy in future studies.
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KIMAHAYHU CNYYHAU

CASE REPORTS

CNYYAN HA CUHOAPOM SAPHO, NEKYBAH CbC 30IEHAPOHOBA KUCEJNIMHA
N XMAPOKCUXNOPOXUH

C. NNam6oBa'?, I. Xagxureoprues?®, I. N'enos?, I. Yunkos®®

'Katenpa no nponenesTuka Ha BbTpewwHuTe 6onectu “Mpod. A-p AHTOH MutoB”, MeamumHcku akynTer,
MeguumHckn yHuBepceuteT — [nosgus
20T1geneHue no pesmatonorusi, MBAJ “Ceetn MuHa” — MNMnoeaue
3OTneneHve no obpasHa gnarHoctuka, MBAJ “Ceetn MuHa” — MNMnoeave
“Otnenenue no xupyprusi, MBAJT — XackoBo
SKateapa no cneunanHa xupyprus, MeguumHcku dpakynTet, MeamumHcku yHusepcuteT — MNnoeave
5BTtopa knuHuka no xupyprusi, YMBAJ “Ceetu 'eopru” — MNnoeavs

Pe3srome: CuHdpombm SAPHO ce xapakmepu3upa ¢ KOMIIeKC om CUMIMOMU, 8 M.Y. KOXHU /1e3uu, Kocm-
HO-CMasHU rposisu kKamo acenmuyeH ocmeum (Ha npedHama epbOHa cmeHa unu dpyau 30HU Ha ckeriema),
nepucbepeH cuHosum. Mopadu nurncama Ha paHOOMU3UPaHU KIUHUYHU MPOyY8aHusi U HUCKama Yyecmoma
Ha 3abornisisaHemo He cbujecmaygam ymebpOeHU NpernopbKu 3a mepanus. [lpedcmassame KIuHUYeH cry4ad
Ha cuHopom SAPHO ¢ ocmeum Ha e2pbOHama Kocm u nanmapHa rycmysiosa, 1eKy8aH CbC 30/1eHOPOHO8a

KucesnuHa u XU@,OOKCUXJ'IOPOXUH.

Knrowoeu dymu: SAPHO cuHOpom, 3051eHOpOHO8a KuceruHa, XUOPOKCUXTOPOXUH

BBbBEOQEHME

Cungpombt SAPHO (akpoHum 3a CuHoBUT,
AkHe, lNMycTtynosa, Xunepoctosa, OcTtent/Synovitis,
Acne, Pustulosis, Hyperostosis, Osteitis) e onucaH
npe3 1960 r. n BKNOYBA KOMMMEKC OT CUMNTOMU, B
T.4. KOXXHO aHraxxupaHe Kato nanmonnaHTapHa nyc-
Tynosa, NycTyro3eH Ncopuasnc, rHOeH XMapageHuT,
TEXKO akHe (PyNMMWHAHTHO WM akHe KoHrnobaTta)
N KOCTHO-CTaBHM MpOsiBU KaTo nepudpepeH CUHO-
BUT WM acenTU4YeH OCTEUT Ha npegHarta rpbaHa
CTeHa unu gpyra 3oHa Ha ckeneTta. [pu Bb3pacTHU
HaM-4eCcTO KOCTHOTO aHraxupaHe 3acsira npegHa-
Ta rpbaHa cteHa (65-90%). BvamoxHo e obave ga
ObaaT 3acerHatu u gpyru CKeneTHu 3oHU. BtopaTta
no YecToTa Nnokanusaums Ha KOCTHOTO aHraxupaHe
e rpbbHa4YHMAT cTbnb B rpbaHusa My otaen (30%),
cnepBaH oT nymbaneH v uepBukaneH otaen. Cakpo-
uneuT Moxe Aa ce Habnwogasa npu 13 0o 52% ot
nauneHTUTe, 4OKaTO KOCTUTE Ha KpanHULUTE N MaH-
anbynaTta ce 3acsarat psgko — 8o 10% ot cnyyante
[1]. BabonsiBaHeTO ce Habntogasa rMaBHO B Mnaga u
cpeaHa Bb3pacT 1 npeobnagasa npu xxeHute. Mbx-
KMSIT MOM € MOo-4ecTo 3acerHat caMo Mpu Hanuive
Ha akHe KoHrnobata [2]. CungpombT SAPHO ce Ha-
oniogaBa M Npu Aeua u ce cuuTa, Ye e psabk npu
nuua Hag 60 rognHn [3].

B vacT oT cnyyante KOCTHO-CTaBHUTE Onnakea-
HWS ca MbpBOHavarnHa nposiea Ha 3abonsBaHeTo, a
B OpYru Te ce NposiBABaT €4HOBPEMEHHO C KOXXHOTO
3acsaraHe. Mima HabnogeHus, Ye n3onupaHu KOCTHU
nesuun ca no-vyectu npu geua. Npu Mnagm naumeHTn
e HabntogaBaH XpOHMYeH peumnansmpaly, Myntudo-
kaneH octeomuenut. TpabBa aa ce otbenexu, 4ye
KOXHUTE NpOosiBM MOraT Aa ce ABAT roguHn (MOHSKo-
ra noseye ot 20) crneq KOCTHO-CTaBHaTa NaTosorus.
Cuuta ce, Yye nepuepHUAT CUHOBUT OBMYalrHO e
C KpaTka MpoabIDKMTENHOCT 1 ce nosnusea obpe
OT CUCTEMHM W FOKanHW NPOTMBOBbL3MNAaNUTENHU
nekapctBa. KoctHute nesuu nepcuctupar B npo-
ObIDKEHWE Ha MHOTO FOAMHW W NauuMeHTUTe nmat
enusoam Ha kocTHa Gornka B 3acerHataTta obnacr.
B eBorntoumsa xmnepocTosaTa octaBa ctabunHa npu
peHTreHorpadCcko NpocneasiBaHe n CMMNToMUTE ce
nopgobpseart. Mima cbobLeHNs 1 3a MOHOLMKIINYEH
Xo[, Ha 3abonsiBaHeTO, KakTo M 3a nepcucTupaHe
Ha akTMBHOCTTa noseye oT 20 roanHu ¢ nocneBa-
La M3sBa Ha aHraxvpaHe Ha HOBM KOCTHM 30HU. OT
nabopartopHuTe n3cnegBaHUsa Moxe Aa ce yCTaHo-
BM yMepeHa Bb3nanutenHa peakuusi ¢ noBuLLlaBa-
He Ha CKOpoCTTa Ha yTasiBaHe Ha epuTpounTute
(CYE) u HuBaTta Ha C-peaktuBHus npotenH (CRP)
[4]. ®akTOpPKM, CBBP3aHU C XPOHUYHUA X0 Ha 3abo-
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nsiIBAHETO, ca XeHcku non, nosuwieHn CYE n CRP,
3acdaraHe Ha npegHarta rpbAHa cTeHa, nepudepeH
CVYHOBWT, KOXXHO aHraxkmpaHe npu gebtota [5].

OcTenTbT K XmMnepocto3aTta ca XapaKTepHU Ha-
xoaku npu cungpoma SAPHO. lMocrneguua ca Ha
XPOHMYEH Bb3nanuTeneH npouec ¢ BKMOYBaHE Ha
KopTukanHaTta n TpabekynapHaTa KOocT 1 ce NposiBsi-
BaT PEHTrEeHONOMM4YHO NPEANMHO C OCTEOCKNepo3a.
XunepocTto3aTta ce Busyanusmpa Kato XpOHUYHO eH-
[OCTarHo 1 nepuocTtanHo 3agebensiBaHe, CTECHsIBa-
He Ha MeaynapHUs KaHarn, KoeTo 0GUKHOBEHO € XO-
MOreHHO, HO MOXe [ia ce Habnogasa 1 XxeTeporeHHa
CTPYKTYpa C OCTEONMUTUYHU 30HU. XUCTOMOrNYHUTE
Haxodku npu cungpoma Ha SAPHO Bkntousat npu-
3HaLM Ha OCTPO [0 XPOHUYHO Bb3nareHue, Bb3na-
nUTerneH rpaHyromM C akTUBUPaHW OCTEOKNacTu B
paHHUTe cTaguu, xunepocTto3a u pmbposa Ha Mme-
JyrnapHaTta TbKaH B KbCHUTe cTagun. [lo3HaBaHeTO
Ha cuHgpoma SAPHO e OT CbLUEeCTBEHO 3Ha4YeHMEe
3a KNUHWYHAaTa NPaKTUKa, TbI KaTO HaXOA4KUTE U3UC-
KBaT AndepeHumnanHa agnarHo3a ¢ Apyru natonormy-
HW CbCTOSIHNS KaTO OCTEOMMUENUT, Capkom Ha HOuHT,
meTacTasu, bonect Ha Paget n ap. [5].

lMamozeHe3a

ETtnonartoreHesata Ha cuHgpoma SAPHO octaBa
HeunasicHeHa. CumTa ce, Ye ToBa e aBTOMHIamaTo-
peH CMHOPOM, KOMTO MOXe Aa Obae CBbp3aH C pas-
NMYHU PaKTOPK, BKITHYUTENHO MMYHHA ANCHYHKUMS,
WMHEKUMS, TEeHETUYHO npegpasnonoxexve [6, 7).
OnucaHa e Bpb3ka ¢ Propionibacterium acnes B 3a-
cerHararta obnacTt (Hanuume Ha b6akTepum unm dakTe-
puanHu aHtureHn) [5]. P. acnes e 4ecTo cpeLyaH Ko-
XeH canpoduT 1 y4acTsa B MaToreHe3ara Ha TEXKUTE
dopmu Ha akHe. OT gpyra cTpaHa, B MHOIO cryyau
MOCSBKUTE OT KOCTHA TbKaH 1 CTaBHWU CTPYKTYPU Npu
cvHgpom SAPHO ca otpuuatentu [4]. YcTaHOBEHO
€ MNoByLWaBaHe Ha peguua NPouHENaMaTopHU LTo-
KMHKW, B T.4. TyMOp-HekpoTuaupaly, caktop (TNF)-q,
nHTepneBkuH (IL)-1, IL-8, IL-17, IL-18, peuenTop-ak-
TMBATOP Ha HykneapeH gaktop kana-B (RANKL) [7].

YecTo nsnonssaHu B NpakTuKaTa QUarHoCTUYHU
Kputepun 3a cuHgpom SAPHO ca npeanoxeHuTe ot
Kahn n Khan (1994) (tatn. 1) [4].

CobllectByBa xunoresa, Yye cuHgpombT SAPHO
crnefBa da ce pasrfexga kaTto KIUMHWYHA eguHuua
OT rpynaTa Ha CepoHeraTMBHMUTE CroHAuNnoapTpona-
Tnn [8]., HO HEe BCUYKM aBTOPU MOLKPENAT TOBa CXBa-
waxe. Vima 1 pasnumyHM JaHHM OTHOCHO YecToTaTta
Ha HLA-B27 anTtureHa [5, 9, 10]. Npu 71 nauneHtn
cbe cnHgpom SAPHO He e oTkpuTa acoumnaumsa ¢
HLA-B27 aHTureHa, KOMTO € G1n NonoXxuTerneH npu
4% ot wacnegBaHata nonynauusa [5] cnpsamo 8%
YyecToTa Npv 3apasu nuua oT 6snara paca [11]. Mma
MU cboOLleHns 3a no-Bucoka vectota Ha HLA-B27
aHTWUreHa npw apyrv u3cregsaHun nonynaumm, Bapu-
pawa ot 15% fgo 1/3 ot cnyyawute [4, 10].

Tabnuuya 1. Kpumepuu Ha Kahn u Khan (1994) 3a cuHO-
pom SAPHO [4].

Hanuyue Ha Hsakou om criedHume mpu KNUHUYHU NPosisu € 00CMamb4HO
3a QuaeHo3ama

|. XpoHuyeH peunanempaly, MyntudokaneH ocTeommenut

— 06UYaitHo CbC CTEPUNHI NOCSBKM

— Moxe fia ¥Ma BKntoyBaHe Ha rpbbHaka

— Cbe unm 6es KoxHM NposiBu

[I. OcTbp, NOAOCTBP MIM XPOHUYEH apTPUT, aCOLMPaH C HAKOM OT
CrefHUTE HaxoaKu:

— [ManmonnaHTtapHa nycTynosa

— TycTynoseH ncopuasnc

— Texko akHe

[1l. AcenTuyeH ocTeuT (DOCTaTbYHA € eAHa TOKANW3aLWs, BKI. CNOHAUIO-
[QMCLNT), aCOLMMPaH C HAKOM OT CIEAHUTE HAXOAKM:

— [ManmonnaHTtapHa nycrtynosa

— [lyctynoseH ncopuasuc

— [copuasuc Bynrapuc

— Texko akHe

[Mopagn nuncata Ha paHOOMU3MPAHU KIMHUYHK
NpOyYBaHUSA 1 HUCKaTa YecToTa Ha 3abonsBaHETO He
CblLECTBYBAT YTBbPAEHU NPEMNOPBKUN 3a NeYeHNe Ha
cvHgpoma SAPHO. JleueHneTo € eMnnprYHO 1 Lenm
NOBNUSABAHE HA PA3NUYHUTE KIMHUYHU NPOSIBY.

KnunuyeH cny4vaii

[Mpencrassame KNUHWYEH cryvyan Ha 63-roguuHa
)KeHa, HacoyeHa 3a KOHCynTauus ¢ peBMartosior rno
noBof cunHa Bornka B NpegHaTa rpbdHa CTeHa ¢ npo-
ObIDKMTENHOCT noeeye oT 6 meceua. lNpe3 nocnen-
HWUTe 3 ceaMuuy Npeau KOHCynTaumsaTa naumeHTkara
3abensa3Ba nosiea Ha NycTynu no gnanute (dwr. 1). OT
dU3MKanHoTO U3cnenBaHe He ce YyCTaHOBSBA CUHOBUT
Ha nepudepHute crtasn. OT MMHanuTe 3abonsiBaHUA
npu NauMeHTKaTa e Hanmuue MocTMeHonay3anHa oc-
Teornopo3a 6e3 natonornyHu dpaktypu ¢ 10-rogmiiHa
[aBHOCT, 6€3 aHTMOCTEOMNOPO3HO fIeYeHMe Npe3 Nnoc-
negHute 3 roanHu. MNauneHTkaTta nma npyapyxaeaila
CroHAMI03a, OCTe0apTPO3a Ha KOneHHU cTaBu | peH-
TreHOB CTaaui, nek cheHoMmeH Ha Raynaud.

Que. 1. [NlannmapHa nycmyno3sa
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OT nabopartopHuTe U3cnenBaHus: nokasaTenu-
Te Ha nepudepHaTta KpbBHa kapTuHa bsixa B pedpe-
PEHTHU CTOMHOCTK, 6e3 faHHK 3a Bb3naneHune (CYE
— 10 mm/h, CRP - 2,1 (< 6). OT 6uoxummyHnTe
n3cneaBaHust — CTOMHOCTUTE Ha CEepyMEH Kanuuw,
TpaHcaMmnHa3n, KpeaTMHUH 1 ankanHa docdatasa
Osixa B pecbepeHTHU cTonHOCTU. He ce ycTaHoBuxa
OaHHWU 3a MHekumoseH okyc. PeHTreHorpadusTa
nokasa OCTeOCKNepo3a Ha rpbAHa KocT (MaHybpuym
M TAMO Ha rpbaHaTta KocT). KomnioTbpHata Tomo-
rpadous Ha rpbOeH KOW AEMOHCTpUpa Hanuyne Ha
HepaBeH KOHTYp B JofHaTa YyacT Ha MaHybpuyma u
B ropHaTa 4acT Ha TAMoTO Ha rpbAHaTa KOCT C XeTe-
poreHHa KOCTHa CTPYKTypa B 30HaTa Ha 3acsraHe c
OOMUHUpaHe Ha ocTeockrneposara (cur. 2).

Que. 2. KomnrombpHa momozpadghusi, KOSIMo Moka3ea Ha-
nuyue Ha ocmeum Ha 2pbOHa Kocm. [JeMoHcmpupaHa e
Xxemepoz2eHHa KOCMHa cmpyKmypa ¢ OOMUHUpPaHe Ha oc-
meockiepo3ama u HepageH KOcmeH KOHmyp 8 dosiHama
4acm Ha MaHy6puyMa u 8 2opHama 4acm Ha msisiomo Ha
2pbOHama Kocm (cmpeJsiku)

EpHokpaTHa MHMY3nst Ha 30MeHOpOHOBa Kuce-
NvHa poBefe OO0 MbIIHO OT3By4YaBaHe Ha OonkoBus
CUHAOPOM B npegHaTta rpbaHa CTeHa B pamkuTe Ha 48
yaca. 3anoyHa ce Tepanus ¢ XMOPOKCUXITOPOXMH 3a
NoBNMUsABaHE Ha KOXXHUTe nesmmn B fosa 200 mg aHeBs-
HO. He ce peructpupaxa env3oam Ha npegHa rpbaHa
fonka 3a nepvog, OT edHa rofgvHa crieq Npuoxe-
HWETO Ha 30MeHAPOHOBA KucenuHa. 12 mecela cnep
NHY3MATa NauMeHTKata cbobLmM 3a neka bonka B
rpbaHaTa KocT, korato 6e npunoxeHa BTOpa UHQY-
3Usi CbC 30MneHapoHoBa kucenuHa. Crnieg BTopara
NHPY3MA naumeHTkata OTHOBO Oelue Ge3cumnTom-
Ha B NpogbrihkeHne Ha 1 rognHa 1 2 meceua, Korato
OTHOBO Ce MOosiBM peumavB Ha GorkaTta B npegHaTa
rpbAHa CTeHa CbC 3HAYMTENEH WMHTEH3UTET, KOATO
He ce NoBNusBa OT NMPUIOXKEHMETO Ha HECTEPOUOHMU
npotveoBb3nanuTenHun cpeacrea (HCMBC). Mauu-
eHTKaTa nosny4n Tpeta MHY3nNsi CbC 30M1EHOPOHOBA
kncenuHa. O6WmMaT nepropg Ha npocrneasisaHe e 2. n
6 m. MNanmapHaTa nycTynosa vMalle peuuamsmnpaly
XOf Npe3 MbpBuUTe 6 MeceLa OT NIEYEHNETO C XMOPOK-
CUXIIOPOXMH, C MbJIHA PEMUCUSA HA KOXXHUTE MPOSIBU
npes cneasawuTe 2 roguHun.

OBCBHXAOAHE

KbM MOMeHTa HAMa yTBbpAEHN NPENOPBKY 3a ne-
yeHue Ha cuHgpomMa SAPHO. Tepanuata e emnnpuy-
Ha Bb3 OCHOBA Ha NposiBUTE Ha 3abonsABaHETO U KNu-
HUYHUST OMUT OT HAabMIAEHNATA HA KITMHWUYHK CIyYan,
cepuu OT crnyydau v nybnukaumn, 6asvpaHn Ha onuTa
B €OMHUYHKN LieHTpoBe. TepanusTa OT mbpBa NUHUSA
3a KynupaHe Ha GonkaTa BKoYBa NPUIOXKEHUETO Ha
HCIBC n aHanretmyn. AHTUOGMOTMLUTE OBUKHOBEHO
He ca edpekTnBHM [1], BbNpeEKkn Ye nma cbobLueHnst 3a
KINVHUYHM cryyam ¢ Joobp otroeop [5, 8].

BugpocgpoHamume ca CUHTETMYHM aHanosn Ha
nMpodocdaTa 1 ca MOLLHM MHXMOUTOPU Ha KOCTHaTa
pe3opbuusi. CumTa ce, Ye MmaT U M3BECTHA NPOTU-
BOBb3MNanuTenHa aktmeHocT [1, 12] n uHxmnbupar ce-
KpeumsTta Ha IL-1, -6 n TNF-a ot makpodparute [13].
Mma HabrtoaeHus 3a gobbp TepaneBTMyeH edekT Ha
Tepanusita ¢ GugocoHaT NO OTHOLLEHME Ha KOCT-
HO-CTaBHUTE NposiBn npu cuHapom SAPHO [7, 9, 10,
12, 14, 15, 16, 17, 18, 19, 20]. B gonbnHeHue, npu
cuHgpoma SAPHO e onucaHa nosulleHa aKTUBHOCT
Ha octeoknactute [5]. Zwaenepoel n cbast. (2016)
cbobLyaBaTt pesynrtatu oT niedeHne ¢ budpoccoHaTn
B PETPOCMEKTMBHO NMpoy4BaHe, BKOYBaLLo 21 nauu-
eHTK cbe cuHapom SAPHO. BudgocdoHaTn ca npuno-
eHu npu 14 6onHK, 8 OT KOMTO Cca ce NOBMMSANM U ca
NOCTUrHaNM MbrHa nnu vYactnyHa pemucus [9]. Colina
n cbTp. (2009) crobLyasar 3a 14 60NHM CbC CUHOPOM
SAPHO (10 xeHn n 4 mbxe, cpegHa Bb3pacT npu ge-
OtoTa Ha 3abonsiBaHeTo 40 roguHu), pedpakTepHn Ha
neyvenne ¢ HCIBC, kopTukocTepouan 1 6onectomo-
OndrumpalL aHTUpEeBMaTUYHM NEKapCTBEHW cped-
ctBa. BMAPJIC (cyndacanasuH, MeToTpekcar), KOUTo
Ca neKkyBaHu C MHTPaBEHO3eH namuapoHar B gosa 60
mg B NPOAbIMKEHNE Ha 3 nocnegoBaTtenHn aHu. [os-
nVsIBaHETO Ha KocTHaTa borka e gedunHUpPaHo KaTto
HamansiBaHe Ha CTOMHOCTMTE OT BU3yanHata aHaro-
roea ckana 3a 6ornka ¢ noeve oT 50%. Npu BCUYKM
nauMeHTn aHraxxnpaHe Ha rpbaHarTa Koct e burno Ha-
nvLe B Ha4yanoTo Ha 3abonsiBaHETO 1 Npu 2 criyyas e
umano nepudepeH MoHoapTpuT. Mpu eanH naumeHT
He e MMario KOXHO 3acsaraHe. [JoGbp oTroBop € Habrto-
nasaH npu 12 6onHu crieq 3 uHdy3um 1 npu 8 oT Tax
€ nocturHata TpavHa pemucus [15]. Amital n cvaBT.
(2004) nposexaat npoyysaHe npu 10 nauneHTn cbe
cmHapoMm SAPHO (oT KouTo 7 XeHu, Bb3pacT KbM MO-
MEHTa Ha MOoCTaBsHE Ha AguarHosara mexay 26 n 68
roguHn), KouTto He ce noernusaeat ot HCINBC, nepopan-
HW KOPTMKOCTEPOMAW, KONXULIMH, METOTPEKCAT, cyrda-
canasvH 1 TNF-a 6riokepa — infliximab. MauneHTnTe
Ca nekyBaHW C WHTpaBeHO3Ha WHQy3nss 60 mg na-
mMugpoHar. MNpu nunca Ha OTroBOp OT MbpBaTta annuka-
LSt OOMbIHUTENHA MHADY3UsT € MPUIOoXeHa cnen, eguH
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MeceL, a Npu YacTuyeH oTroBop — cref 4 meceua. 9
BornHM ca OTroBOpPUNM Ha TepanusaTa ¢ NaMuapoHart, ot
KouTO npu 6 e HabngaeaHa MbiHa peMucus, a npu
TpMMa — YactuyeH otroeop. Llectma ot nauneHTute
ca nony4uinu e nHdyanm, Bama ca OTroBOpUnv Ha
YEeTMPU UHADY3UW, EOVH NALUEHT — HA TPU U NPU EOUH
e buna goctarbyHa egvHMYHA annukaums Ha menw-
kameHTa [16]. Kopterides n cbast. (2004) cbobLuasat
3a YCMeLwHoTo niedeHune Ha cuHgpom SAPHO cbe 30-
neHApoHoBa kucenuHa npu 18-rogulieH nauneHT ot
MBXKM Non ¢ 6oMka 1 OTOK B YENIOCTTa U Hanuyve Ha
KOCTHa Ne3unsi Ha JonHata YerntocT, NOTBbPAEHO Npu
cumHTurpadums. NpunoxeHneTo Ha 4 mg 30neHAPOHO-
Ba KvCenvHa e JoBerno A0 OT3ByYaBaHe Ha CUMMTOMU-
Te 3a nepuog OT 6 MeceLa, KoraTo ce yCTaHOBsIBa ek
peunave Ha cumnTomuTe. [NpunoxeHa e BTopa annu-
Kauusi Ha MeOukameHTa, cref KosTo e mMano 6es-
CMMMTOMEH nepuog oT 1 roguHa, Korato eMNUpUYHO e
npunoxeHa TpeTa MHQy3nsa 30neHgpoHOBa KUcenuHa
[17]. MoHoTepanmsa cbC 30neHOpOHOBa KWUCENWHa €
nokasana goobp edhekT 1 0T3By4aBaAHE HA CUMMTOMMU-
Te NpW KNMHWYeH cnydvan Ha SAPHO cnHapom ¢ KocT-
HO-CTaBHO 3acsraHe Ha CTEPHOKIaBVKYNapHUTE CTaBK
n knasukynuTte [18]. Opyrn GudocdoHaTn, Kato nepo-
paneH anengpoHart [19] n uHTpaBeHo3eH nbaHapoHaT
[20], cbLo ca nokasanu gobpa TepaneBTUYHa edek-
TUBHOCT NPM KIMHUYHM CcryyYam cbe cuHgpom SAPHO.

CucmemHU Kopmukocmepoudu U KOHBEHUUOHaIT-
HU BMAPJIC cbLwo ca npunarain ¢ Joobp edekT npu
cuHgpom SAPHO [1, 21]. Mpn 120 naumeHTn CbC CUHA-
pom SAPHO Hayem n cbagr. (1999) cvobliaear oobpu
pesynTtaty npu 10 criyyasi, nekyBaHu ¢ METOTPEKCaAT, OT
kouTo 6 ca nmanu nepudepeH apTput. EcekT He e pe-
rMcTpupaH npu 18 6onHKu, nekyBaHu cbC cyndacana-
3uH [8]. Mpn KNMHMYeH criydanm Ha cuHgpom SAPHO ¢
KOCTHM, CTaBHM 1 KOXHW NPosiBY € HabrntogasaH Joobp
edbekT npu neyeHve ¢ koHBeHumoHanHuTe BMAPJIC
(cyndhacanasvH, METOTpEKCaT, XMUOPOKCUXITOPOXUH),
M3OTPETVHOUH N MeTunnpegHnsonoH [21]. Tepanus-
Ta C HWCKa Jo3a METOTPEKCaT € 3naTteH CTaHaapT npu
rneveHneTo Ha peBmatouaeH aptput. OBGMKHOBEHO ce
M3Mona3Ba 1 KaTto CPeaCcTBO OT MbpBa JIMHWUS NPU NCopu-
aTU4eH apTpuT C BUCOKa e(PeKTMBHOCT KaKTo 3a nposi-
BUTE Ha nepudepeH apTpuT, Taka 1 3a KOXHUTE nesnn
[22]. MeToTpekcaT e usnonaeaH ¢ 4oObp TepaneBTUYeH
OTroBOp Npw naumeHTn cbe cuHgpom SAPHO un nepw-
depeH cuHoBUT [23]. Mima cbOBLLEHMS 1 33 YCMEeLHO
neYeHre Ha CTaBHO M KOXKHO aHraxkupaHe ¢ nednyHo-
MW NPY KIMMHUYHK cnyYam cbe cuiagpom SAPHO [24].

Buonornynn n tapretHn cuHtetmdHn BEMAPIIC
CbLLIO Ca npunaraHn ycrewHo npu 3abonsisaHeto. B
cuctematTmyeH 063op Daoussis 1 cbTp. (2019) npa-
BAT 3akntoyeHneTo Ha Basata Ha CbLyecTByBaluTe
nMTepaTypHU AaHHW, Ye Npu NauMeHTN CbC CUHOPOM
SAPHO, konto He ce noBnuaBaT OT KOHBEHLMoHan-

H1n BMAPIIC, TNF-a 6rnokepuTe ca nbpBu 13060p 1
nogobpeHne Ha KOCTHO-CTaBHOTO aHraxupaHe ce
yctaHoBsBa npu 93.3% oT cnyyaute crieq TAXHOTO
npunoxenue. Mpu 6onHKW, npu kouto TNF-a Gnoke-
puTe ca HeedEKTVBHW, MOXe [a ce M3non3ear ou-
OMNOMMYHN CpeacTBa, HAaCOYEeHU CpeLly LUTOKUHUTE
IL-17 n IL-23. MNpwn n3nonssaHe Ha briokepu Ha IL-17
€ YCTaHOBEHO NMoAobpsiBaHE Ha KOXHWUTE MPOsiBU B
57.1% ot cnyyvaute (4/7), a N0 OTHOLLEHUE HA KOCT-
HO-CTaBHOTO aHraxupaHe — npu 37.5% (3/8) ot na-
umeHTtute. Ustekinumab e nokasan edpuKTUBHOCT B
4yacT OT cryvyauTe rno OTHOLLEHUe Ha KoxHuTe (3/5) n
KOCTHO-CTaBHUTE NposiBu (2/4) [25]. B kNuHWYeH cny-
Yalr nanMonnaHTapHUTe NycTynu 1 rpbaHata bonka
B KOHTEKCTa Ha [BYCTPaHHO 3acsiraHe Ha CTepHOK-
nNaBvKynapHM CTaBu 1 NbpBo pebpo ce nogobpsisat
cnep nedyeHve ¢ metotpekcaT. CUHOBUTBLT obade e
pedpaktepeH Ha HCIBC, meToTpekcaT, XnapoKCunx-
nopoxvH n TNF-a nHxmbutopa etanercept. Mpwuno-
eHuneto Ha JAK nHxnbutopa TodhaunTnHnb e nose-
1o [0 NoBrnusiBaHe Ha CTaBHUS CUHAPOM [26].

B HacTodaMA KNWUHWYEH Criydyan KOXHUTe ne-
3un Bsixa yCneLHO NeKyBaHN C XUOPOKCUXITOPOXUH.
XnOPOKCUXITOPOKNUHBT € aHTUManapumHo nekap-
CTBO, M3MOM3BaHO NPWU pasnuyHU peBMaTUYHU 3a-
bonsBaHua. MegukameHTbT MMa UMYHOMOZYMpPaLL
edekT, KaTo MoXe fa 3abaBu Unv ga npefoTepaTu
opraHHa yBpeaa U uma aHTUTPOMOOTUYHU edheKTu.
XVAPOKCUXITOPOKUHBLT € criaba OCHOBa, KOATO Ky-
Mynupa B nrM303oMuTe, nogabpxawm kuceno pH.
B peBmatonorusata e nokasaH 3a fieyeHve Ha nek
peBMatouaeH apTpuT, CTaBHU U KOXHU NPOSIBU NpU
CUCTEMEH Nynyc epuTemMaTosyc u ap. [27]. AHTuma-
NapunHUTE MegMKameHTU OOMKHOBEHO ce M3bsreaTt
npv ncopvaTMyeH apTpuT, Tbi KaTo MMa cbobLue-
HWs1, Ye BroLLaeaT ncopuasnca. ToBa siBreHne oba-
Ye e MNOoCTaBEHO MOA BbLMPOC M ca Hanuvue Habnto-
OeHNs OT HAKOM aBTOpU 3a MHOFO HUCKa YecToTa Ha
aKTUBMpaHe Ha ncopmasuca rnpu fnevyeHne ¢ XMapokx-
CUXITOPOXMH Ha MauMeHTU C ncopuaTuyeH apTput
(2/114 3a 3.5 roguHun, Aydin u cbasr., 2015).

3AKNIOYEHUE

Mopaaun nunca Ha yTBbpAEH TepaneBTUYeH npo-
Tokon npu cuHapom SAPHO nevyeHneTo Ha 3abons-
BaHETO e eMnMpu4HO 1 BKNtouBa off-label mpunoxe-
HVE Ha MEeOVKaMEHTU B 3aBUCUMOCT OT KITUHUYHUTE
nposiBn Ha 3abonsiBaHETO U aganTupaHe Ha Tepanu-
siTa crnopen HabnogaBaHus TepaneBTUYEH OTIOBOP.
JInTepatypH/UTe AaHHM U OMUCAHUAT KIUHWUYEH CIly-
Yal ca B nogkpena Ha NpUIOXEHWETO Ha 30MeHa-
poHOBaTa KuCenvHa KaTo ycrelwHa TepaneBTuYHa
cTpaTernsi No OTHOLUEHWE Ha KOCTHOTO aHrakupaHe.
XVOPOKCUKIOPOXMHBT € MMyHOMOoZYvpaLl, Meguka-
MEHT, KOMTO MOXe Aa ce nuMma npensua Npy CMHOPOM
SAPHO 3a noBnusiBaHe Ha KOXXHOTO aHraXmnpaHe.
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Abstract. SAPHO syndrome is characterized with a set of symptoms including skin lesions, osteoarticular
manifestations like aseptic osteitis (of the anterior chest wall or other skeletal sites), peripheral synovitis. Due
to the lack of randomized clinical trials and low prevalence of the condition, there are no established treatment
guidelines for SAPHO syndrome. Here, we report a clinical case of SAPHO syndrome with osteitis of the
sternum and palmoplantar pustulosis successfully treated with zolendronic acid and hydroxychloroquine.

Key words: SAPHO syndrome, zolendronic acid, hydroxychloroquine

INTRODUCTION

SAPHO syndrome (acronym for Synovitis,
Acne, Pustulosis, Hyperostosis, Osteitis) has been
described in the 1960s and includes a set of symp-
toms, i.e., skin manifestations such as palmoplantar
pustulosis, pustular psoriasis, hidradenitis suppura-
tiva, severe acne (fulminans or conglobata) and os-
teoarticular manifestations like peripheral synovitis
or aseptic osteitis of the anterior chest wall or other
skeletal sites. In adults, the most commonly affected
skeletal area is the anterior chest wall (65% to 90%).
However, other skeletal sites may be also involved,
and spine is the second most common skeletal in-
volvement (30%) in its thoracic region followed by
the lumbar and then the cervical spine. Sacroiliitis
could be observed in 13% to 52% of patients, while
the appendicular skeleton and mandibula are rarely
involved in up to 10% of cases [1]. The disease is
mainly observed in young and middle-aged adults
and predominates in females. Male gender is more
commonly affected in the form with development of
acne conglobata as skin involvement [2]. SAPHO
syndrome is observed also in children and is sug-
gested to be rare in subjects older than 60 years [3].

In a proportion of cases, the bone and joint com-
plaints are the initial disease manifestation, while in
others they manifest simultaneously with the skin
involvement. There are observations that isolated
bony lesions are more common in children. Chron-
ic recurrent multifocal osteomyelitis has been ob-
served in young patients. Of note, cutaneous man-
ifestations may follow the osteoarticular pathology

by many years, sometimes more than 20 years. It
has been suggested that peripheral synovitis is com-
monly of short duration and responds well to system-
ic and local anti-inflammatory drugs. However, bony
lesions persist for many years and the patients have
episodes of bone pain in the affected area. In the
evolution, the hyperostosis remains stable on suc-
cessive radiographic examinations and symptoms
improve. There are reports also about monocyclic
course of the disease as well as about persistence
of disease activity for more than 20 years and subse-
quent involvement of new bone areas in the disease
evolution. A moderate inflammatory reaction with el-
evation of erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) levels could be found [4].
Factors associated with chronic disease course
were female sex, elevated ESR and CRP, anterior
chest wall involvement, peripheral synovitis, pres-
ence of skin involvement at disease onset [5].
Osteitits and hyperostosis are characteristic
findings in SAPHO syndrome that represent chron-
ic inflammatory reactions involving the cortical and
trabecular bone, respectively, and manifest radiolog-
ically mainly with increased sclerosis. Hyperostosis
is visualized as chronic endosteal and periosteal
thickening, narrowing of the medullary canal that is
commonly homogeneous, but heterogeneous struc-
ture with osteolytic lesions could be also observed.
Histological findings in SAPHO syndrome include
signs of acute that evolve into chronic inflammation,
inflammatory granuloma with activated osteoclasts
in the early stages, hyperostosis and fibrosis of
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medullary tissue in the late stages. The awareness
of SAPHO syndrome is of significant importance in
clinical practice as the findings require differential di-
agnosis with other pathological conditions such as
osteomyelitis, Ewing’s sarcoma, metastasis, Paget’s
disease, etc. [5].

PATHOGENESIS

Etiopathogenesis of SAPHO syndrome remains
unclear, but it is generally considered to be an au-
toinflammatory syndrome that might be associated
with various factors including immune dysfunction,
infection, genetic predisposition [6, 7]. An associa-
tion with Propionibacterium acnes in the involved
area has been described (either alive bacteria or
presence of bacterial antigen) [5]. P. acnes is a com-
mon skin saprophyte and has been implicated in
the pathogenesis of severe acne. However, in many
cases bone and joint cultures have been negative
[4]. Elevation of proinflammatory cytokines, i.e., tu-
mor necrosis factor (TNF)-a, interleukin (IL)-1, IL-8,
IL-17, IL-18, receptor activator nuclear factor kap-
pa-B ligand (RANKL) has been found [7].

Criteria for the diagnosis SAPHO syndrome that
are commonly used in clinical practice are those
suggested by Kahn MF and Khan MA (1994) (Table

1) [4].

Table 1. Diagnostic criteria of Kahn MF and Khan MA
(1994) for SAPHO syndrome [4].

The presence of any three presentations is sufficient for the diagnosis

. Chronic recurrent multifocal osteomyelitis
— Usually sterile

— Spine may be involved

— With or without skin condition

I1. Acute, subacute or chronic arthritis associated with any of the following:
— Palmoplantar pustulosis

— Pustular psoriasis

— Severe acne

[1I. Any sterile osteitis (one localization is sufficient, including spondylodiscitis)
associated with any of the following:

— Palmoplantar pustulosis

— Pustular psoriasis

— Psoriasis vulgaris

— Severe acne

It has been suggested that SAPHO syndrome
should be considered as a clinical entity from the
group of seronegative spondyloarthropathies [8].
However, not all authors support this notion and
there are diverse data about the association with
HLA-B27 antigen [5, 9, 10]. In 71 patients with SA-
PHO syndrome, an association with the HLA-B27
antigen was not found. HLA-B27 antigen was

positive in 4% of the examined patient popula-
tion [5] vs 8% of the white healthy population [11].
There are also data that show higher prevalence
of HLA-B27 antigen varying from 15% to 1/3 of
cases [4, 10].

Due to the lack of randomized clinical trials
and low prevalence of the condition, treatment
guidelines for SAPHO syndrome do not exist and
the treatment is empirical according to the clinical
manifestations.

CASE REPORT

Here, we report a case of 63-year-old woman
who presented in our department with history of
severe pain in anterior chest wall with more than 6
months duration. In the last 3 weeks prior consul-
tation, the patient noted pustular rash of her palms
(Fig. 1). No synovitis of peripheral joints was pres-
ent. Her past medical history includes presence of
postmenopausal osteoporosis without pathologi-
cal fractures for 10 years, without anti-osteoporotic
treatment in the last 3 years. The patient has also
spine osteoarthritis, knee osteoarthritis 1st radiologi-
cal stage, mild Raynaud’s phenomenon.

e

Fig. 1. Palmar pustulosis

Laboratory tests revealed peripheral blood count
— within normal values, no evidence for inflammation
— ESR 10 mm/hour, CRP - 1.9 (< 6). Biochemistry
tests, i.e., serum calcium, transaminases, creatinine,
alkaline phosphatase, were within normal values.
Focus of infection has not been found. X-ray of the
sternum revealed osteosclerotic structure (manubri-
um and the body of sternum). Computed tomogra-
phy of the chest has shown uneven bony contour in
the lower part of sternal manubrium and in the upper
part of the sternal body, heterogeneous bony struc-
ture of the affected area with predominant osteoscle-
rosis (Fig. 2).
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Fig. 2. Computed tomography images that demonstrate
osteitis of sternal bone. Heterogeneous bone structure
with predominant osteosclerosis and uneven bone
contour in the lower part of sternal manubrium and in the
upper part of the sternal body are demonstrated (arrows)

A single infusion of zolendronic acid induced
complete resolution of pain syndrome in the anterior
chest in 48 hours. Hydroxychloroquine was initiat-
ed for skin lesions at the dose of 200 mg daily. The
follow-up of the patient continued 2-1/2 years since
the initial diagnosis. No episodes of anterior chest
pain were registered for a period of one year after
the first infusion of zolendronic acid. 12 months after
the infusion the patient presented with mild anterior
chest pain when the second infusion of zolendronic
acid was administered. After the second infusion the
patient was asymptomatic for 1 year and 2 months
when recurrent chest pain appeared again. The ad-
ministration of nonsteroidal anti-inflammatory drugs
(NSAIDs) was ineffective and the patient received a
third infusion of zolendronic acid. The overall peri-
od of follow-up is 2-1/2 years. The palmar pustulosis
had recurrent course in the first 6 months of treat-
ment with hydroxychloroquine without skin lesions in
the next 2 years.

DiscussION

There are no established treatment guidelines
for SAPHO syndrome. The therapy is empirical
based on disease manifestation and available expe-
rience from case reports, observations in case series
and publications based on single-center experience.
First-line therapy for pain relief includes NSAIDs and
analgesics. Antibiotics are generally ineffective [1],
although cases with a good clinical response have
been reported [5, 8].

Bisphosphonates are synthetic analogues of
pyrophosphate and are potent inhibitors of bone
resorption. They are suggested to have also some
anti-inflammatory activity [1, 12]. Bisphosphonates
are supposed to inhibit the secretion of IL-1, 6, and
TNF-a by macrophages [13]. There are observa-
tions for good therapeutic effect of bisphospho-

nates for osteoarticular manifestations in SAPHO
syndrome [7, 9, 10, 12, 14, 15, 16, 17, 18, 19, 20].
Moreover, increased osteoclast activity has been de-
scribed at histological examination in the areas of
bony involvement [5]. Zwaenepoel et al. (2016) have
reported the results from treatment with bisphos-
phonates in a retrospective study that included 21
patients with SAPHO syndrome. Bisphosphonates
were administered in 14 cases, of whom 8 have re-
sponded and achieved full or partial remission [9].
Colina et al. (2009) have reported 14 cases with
SAPHO syndrome (10 females and 4 males, mean
age at onset 40 years) refractory to NSAIDs, gluco-
corticoids and conventional DMARDs (sulfasalazine,
methotrexate), who were treated with intravenous
pamidronate at the dose of 60 mg pamidronate for
3 consecutive days. Improvement of bone pain was
defined as reduction in the values of the visual an-
alogue scale for pain greater than 50%. In all cases
anterior chest wall occurred early in the disease and
in 2 patients there was a peripheral monoarthritis.
In one case there was no cutaneous involvement.
A good response was observed in 12 patients after
3 infusions and in 8 of them a sustained remission
was achieved [15]. Amital et al. (2004) performed
an open-label study of 10 patients with SAPHO syn-
drome (of whom 7 females, the age at the time of
diagnosis ranged from 26 to 68 years) who did not
respond to NSAIDs, oral corticosteroids, colchicine,
methotrexate, sulphasalazine and the TNF-a block-
er — infliximab. The patients were treated with intra-
venous infusion of 60 mg pamidronate. Additional
infusion was given within a month in the absence
of response and within 4 months in cases of a par-
tial response. Nine cases responded to therapy with
pamidronate, 6 with complete and 3 with partial re-
mission. Six patients needed two infusions, 2 — four
infusions, one patient responded to three and one
to a single infusion [16]. Kopterides et al. (2004) re-
ported a clinical case of SAPHO syndrome success-
fully treated with zolendronic acid. 18-year-old male
patient with jaw pain and swelling and mandibular
bone lesion on scintigraphy has been treated with 4
mg zolendronic acid that led to symptom resolution
for 6 months when mild symptoms recur. A second
dose was administered and the improvement after
the second infusion has continued 1 year, when the
third dose was given empirically [17]. Monotherapy
with zolendronic acid has shown good therapeutic
effect and resolution of symptoms in a clinical case
of SAPHO syndrome with osteoarticular involvement
of sterno-clavicular joints and clavicles [18]. Other
bisphosphonates such as oral alendronate [19]. and
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intravenous ibandronate [20]. have also demonstrat-
ed efficacy in clinical cases with SAPHO syndrome.

Systemic corticosteroids and conventional
DMARDs have been used in SAPHO syndrome [1,
21]. Hayem et al. (1999) have reported the results
of treatment in 120 patients with SAPHO syndrome.
Promising results were observed under treatment
with methotrexate that was administered in 10 pa-
tients, of whom 6 had peripheral arthritis. Efficacy
was not observed among 18 patients treated with
sulfasalazine [8]. Conventional DMARDs (sulphas-
alazine, methotrexate, hydroxychloroquine), isotreti-
noin and methylprednisolone have been used suc-
cessfully in a case report of SAPHO syndrome with
bony, joint and cutaneous manifestation [21]. Low-
dose methotrexate therapy is gold standard for rheu-
matoid arthritis treatment. It is also used usually as
first-line agent in psoriatic arthritis with high effica-
cy for both peripheral arthritis and skin lesions [22].
Considering this, methotrexate has been success-
fully used in patients with SAPHO syndrome and pe-
ripheral synovitis [23]. There are also reports about
successful treatment of skin and articular involve-
ment in SAPHO syndrome with leflunomide [24].

There are data about successful treatment of
SAPHO syndrome with biologics and targeted syn-
thetic DMARDs. In a systematic review, Daoussis
et al. (2019) have found that in patients with SA-
PHO syndrome, who do not respond to convention-
al DMARDs, TNF-a blockers appear to be the first
choice and have shown response rate in bone and
joint manifestations of 93.3%. In patients, in whom
TNF-a blockers are ineffective, biologics that tar-
get IL-17 and IL-23 pathway could be used. IL-17
blockade was associated with improvement in skin
manifestations in 57.1% of cases (4/7) and in joint/
bone involvement in 37.5% (3/8). Ustekinumab has
shown efficacy in a part of the cases regarding skin
(3/5) and bone/joint manifestations (2/4) [25]. In a
clinical case, palmoplantar pustules and chest pain
in the context of bilateral sternoclavicular joints and
first anterior ribs involvement improved after treat-
ment with methotrexate. However, synovitis was
refractory to NSAIDs, methotrexate, hydroxychloro-
quine and the TNF-a inhibitor — etanercept. The JAK
inhibitor — tofacitinib was started with good effect on
the articular syndrome [26].

In the current clinical case, the cutaneous le-
sions were successfully treated with hydroxychlo-
roquine. Hydroxychloroquine is an antimalarial drug
used in different rheumatic diseases. Hydroxychlo-
roquine has an immunomodulatory effect. It can de-
lay or prevent organ damage and has antithrombotic

effects. Hydroxychloroquine is a weak base and ac-
cumulates in the lysosomes which maintain acidic
pH. In rheumatology, it is indicated in mild rheuma-
toid arthritis, for articular and cutaneous involvement
in systemic lupus erythematosus, etc. [27]. Antima-
larials are commonly avoided in psoriatic arthritis as
they have been reported to worsen psoriasis. How-
ever, this phenomenon has been questioned and
very low prevalence of psoriasis activation has been
reported by some authors in patients with psoriatic
arthritis treated with hydroxychloroquine (2/114 for
3.5 years, Aydin et al., 2015).

CONCLUSION

The lack of accepted therapeutic protocol in SA-
PHO syndrome stimulates off-label empirical use
of drugs according to experts’ opinion adjusted to
disease manifestations and the observed therapeu-
tic response. The available literature data and the
reported clinical case suggest that zolendronic acid
may be a successful therapeutic option for osteitis.
Hydroxycloroquine is a well-tolerated immune-mod-
ulatory drug that might be considered for the cutane-
ous involvement.
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TAKCAH-MHOYUWUPAH CKNEPOOEPMOMNOAOBEH CUHAPOM -
NUTEPATYPEH OB30P U NMPEACTABAHE HA KIIMHUYEH CNYYAH

C. NamboBa’?, L. AbagxueBa’*, H. Ctrounos®¢, Bn. BosgxueBa®®

'KaTtenpa no nponefesTuka Ha BbTpelwwHuTe 6onectn "Mpod. A-p AHTOH MuTtoB”, MeamumHcku dakynTer,
MepouunHckn yHuBepeuTeT — [nosaus
2Otpenenwve no pesmatonorusi, MBAJ “Ceetn MuHa” — MNnoeavs
3KaTtegpa no gepmaronorusi U BeHepornorusi, MeguuuHckm dpakyntet, MeguumHcku yHnBepcuTeT — Nnoeavs
“KnuHuka no koxHu n BeHepudeckun 6onectn, YMBAJT “Ceetu eoprn” — Mnoeave
SKategpa no pesmatonorus, MeguuuHcku pakyntet, MeguumHcku yHnBepcnuTteT — Codpusi
SYMBAI “CeeTn MiBaH Punckun” — Codous

Pe3tome. TakcaHume (paclitaxel, docetaxel) ca yumocmamuuyu, u3ronsgaHu 3a sie4eHue Ha 3roKkadecm-
8eHU Heornna3mu Ha st4HuUyU, ebpda, 6551 Opob, Ha op2aHu 8 obnacmma Ha anasa u wus. HabnwodasaHu
ca pasfiuyHU KOXHU HexXennaHu peakuyuu, c8bp3aHu C MPUSIOXEeHUemo Ha makcaHu, 8 m.4. 6yno3eH obpus,
OHUXOmU3a, epumema Mynmugopme, rnycmysnu, ckriepodepmornoG0bHU KOXHU NMPOMEHU Ha 20pHU U OOHU
kpatHuuyu. lNMpedcmassme cryyal Ha 48-e00uwHa nayueHmka, Hacod4eHa 3a KOHCyamauyusi ¢ peamamorioe,
C oriakeaHusi om OMOK U CKo8aHOCM Ha npbcmume u pwvueme. [pu ¢husukanHo uscnedsaHe ce ycmaHo-
guUXa OMOK U JIeKO yrniTbMHA8aHEe Ha Koxama Ha npbcmume u pbueme. He ce omyumam eb3nanumernHa
cmasHa 6ornka, cuHosum, gheHomMeH Ha Raynaud u mpoguyHu npomeHu. CmaHdapmHume nabopamopHu
mecmose, 8 m.yY. MbJ/IHa KpbBHa KapmuHa, bUOXUMUST, MUPEOUOHU XOPMOHU, bsixa 8 pechepeHmMHU cCmoUHOC-
mu. Mpobume 3a asmoaHmumena (0bwu aHMUHyKIeapHU aHmumeria;, aHmumersna cpeuwjy ekcmpaxupyemu
HyKneapHu aHmueaeHu — dsDNA, Sm, RNP, Scl-70; anmugocghonunudHu aHmumerna — aHmuKkapOUOIUmNuH,
aHmu-6ema-2-enuxkonpomeuH; aHmu-CCP aHmumena u pesmamoudeH ¢hakmop) bsixa ompuuyamernHu. [pu
KanurisipocKonusi Ha HOKbMHa ebHKa He ce Habmodasaxa npusHauu Ha MukpoaHauonamus. N3espueHa b6e
KOoxHa buorcusi 8 obrrlacmma Ha fpoKcuMarnHa ¢hanaHaa U Xucmorno2uyHomo uscriedsaHe rokasa Hanudue
Ha omok 8 depmama, 51eK repusackynapeH UHguampam om eb3nanumesHu Kemku, cbobpxaw, 1umMgpoyu-
mu u xucmuoyumu. Om muHanume 3abonseaHust — npedu 13 eo0uHU nayueHmkama e buna onepupaHa no
nogod pak Ha ebpdama c riocriedsalwia emopa onepayusi nopadu peyudus Ha paka rpedu 7 200uHu. Cred
emopama ornepamusHa UHMepeeHyus e rnposedeHa xumuomeparnus, ekmoyeawa 1 Kypc ¢ paclitaxel u 4
Kypca ¢ docetaxel. AHanusbm Ha criyqas dosede 00 3aK/IHHYeHUemo, Yye ckinepodepmMornodobHUMe KOXHU
MPOMeHU Ha npbCcmMume U pbueme ca npedussukaHu om MpUIoXKeHUemo Ha makcaHu 8 MuHanomo. lpu na-
yueHmkama 6e npunoXeHo fieyeHue ¢ 0ernoKopmukocmepoudu 8 NPodbIKeHUe Ha 7 Meceya C MocmerneHHO
obpamHo pazsumue Ha HaxoOkama.

Knrowoeu dymu: makcaHu, ckriepodepmornodobHU MpoMeHU

BBbBEOQEHME

MegunkameHTO3HO-MHAYUMPaHUTE  cKrepoaep-
MOMNOA0OHN KOXHM NMPOMEHN HanogobsiBaT npome-
HUTE npu uavonaTuyHa cknepopgepmus. Peguua
MeankaMeHTU 1 cybcTaHumu, B T.4. TakcaHu, breo-
MULUMH, L-TpunTtocbaH, BuHunxnopua, sutammH K1,
remunTabuH, KOHTPaCTHM BELECTBa, CbAbpKallin
ragosivHum, KOKamH, uHTepdepoH-anda, nesogona
N Op., ce CBbp3BaT C pa3BUTME Ha CKIepoaepMo-
nogobeH cungpom [1, 2]. Unutoctatuum, kouto ce
acoummpaT Cc pasBuUTME Ha ckrepogepmononobeH
CYHAPOM, ce npunarat Han-4ecTo Npu pak Ha rbp-
[arta, OHKOXemaTomnorMyHu 3abonsBaHus, pak Ha
foenusa gpob, KapuuHOM Ha anvHuumTe [2]. Megu-
KaMEeHTO3HO-MHOYLMpaHUTEe CKnepogepmonogobHm

KOXXHW NMPOMEHWN BKIOYBAT ABa OCHOBHU KIMMHWUYHM
BapuaHTa, B T.4. CAMETPUYHO aHraxkvpaHe, NogoodHo
Ha CKrnepogepmMusi, KOETO YeCTO ce YCTaHOBsBa Mo
OOMNHUTE KpalHWULM, U NoKanuampaHu KOXHNU Nesunm,
HanogobsaBawm Mopdes. MeankameHTO3HO-MHAY-
LMpaHnTe CKIepoaepmonogobHn KOXHU MPOMEHU
3acsarat nNpeaMMHO KparHuuuTe, No-4ecTo AONHUTe,
N PSIAKO Ce yCTaHOBsIBaT Nno Topca. HadanHuTe nss-
BV BKITHOYBAT OTOK, NMOCNEABaH OT KOXHO YNTbTHSIBa-
He. [bpBOHa4YanHo obuyanHo ce 3acdara gbnbokarta
aepma [1].

Takcanute (paclitaxel, docetaxel) ca uutocTa-
TULUM, U3MOM3BaHM 3a JleYeHne Ha 3roKavyecTBEeHU
HeonnasMm Ha sindHUUW, repaa, 6sn gpob, Ha op-
raHu B obrnacTtta Ha rmaBa v wwus. HabniogaeaHu
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Ca pasruyHy KOXHU HexXenaHu peakuun, CBbp3aHu
C MNPUIOXEHNETO Ha TakcaHu, kato BynoseH obpus,
OHMXOMnu3a, eputemMa mMyntudopme, nycTynu, ckne-
pPOAEPMOMNOAOBHN KOXHU MPOMEHW Ha TFOpHUTE U
pornHute KpanHnum [3, 4, 5, 6]. Paclitaxel n docetaxel
ca aHTUMUKPOTYOynHM cpegcTtBa. Te cTumynupat
nonvmMmepusaumsaTa Ha TyOynuH n opMmpaHeTo Ha
CTabunHu BbTPEKNETbYHM MUKPOTYOYnu, KOUTO ce
HaTpynBaT u BOOAT 4O HapyllaBaHe Ha KreTbYHa-
Ta MUTO3a U KNeTbyHa CMBPT [7]. YCTaHOBEHO €,
ye paclitaxel nHxnbupa aHrnoreHesara U MHAYUU-
pa ekcrnpecusita Ha TyMOp-HeKpoTuaupaly, cakTop
(TNF)-a, uHtepneBkuHu (IL)-2, -6, nHTepdepoH-y,
rpaHynouuT-Makpodar KoOnoHus-ctuMmynupaLy, gak-
Top. UnToknHbT IL-6 € cBbp3aH C nHayumpaHe Ha
Bb3naneHve, cTumMynupa npouecute Ha ¢umbpoasa,
CMHTE3 Ha KonareH u MegumpaHarta oT T-xennepHu
KneTku (Tvn 2) npogykumsi Ha aHTuTena. NpomeHu-
Te B UUTOKMHOBUS Npodun MOXe Aa ca CBbp3aHu
Cc HabniogaBaHuTe cknepogepmonofobHu  KOXHU
NPOMEeHN Npu NaumMeHTw, nekyBaHn c paclitaxel [8].
TakcaH-uHOyuMpaHuTe cKnepogepmonogobHu Kox-
HW MPOMEHN OOMKHOBEHO BKMHOYBAT M35ABaA Ha KOX-
Ha ckneposa 6e3 BucLepanHo 3acsaraHe, nunca Ha
deHoMeH Ha Raynaud v otpuuatenHu npobu 3a
aBToaHTuTena [8, 9]. Te ce passmBaT ceaMmmum Unu
HSKOMKO Mecela creq Hayanoto Ha fNeyYeHMeTo C
TakcaHu [5]. TakcaH-MHAYyUMpaHUTE KOXHU MPOMEHU
MoraT [a 3anoyvHaT C MbpPBOHAYarHO aHraxupaHe
Ha JornHute kparHuun. ObpaTHo, Npu Mporpecus-
Ha cuUCTeMHaTa CKreposa KOXHOTO YNibTHSABaHE
obuyanHO B Ha4aroTo 3acsira NPbCTUTE Ha pbLeTe
1 nporpecupa B NpPOKCUMMarHa nocoka, kato no-paHo
N B NO-TEXKa CTEMNEH Ce 3acsarat ropHUTE KpamHULW.
®deHomeHbT Ha Raynaud e yecta HayanHa KNUHWYHA
HaxofKa npwv NporpecuBHa cMcTeMHa cknepoasa [1].
JleyeHneTo Ha MeaMKaMEHTO3HO-MHAYLMPaHUTE
cKnepogepMonogobHN KOXHW NPOMEHU € MHAMBU-
OyarnHo 1 3aBMCK OT TeXecTTa Ha HaxoakaTa, Kos-
TO € pasHoobpasHa. Cnupa ce NpUNoXEeHWETO Ha
MeaMKkaMeHTa, 3@ KOWTO ce mogos3vpa, Ye npuyu-
HsiBa NpoMeHuTe. Bapupawm ca gaHHUTE OTHOCHO
BPEMETO 3a HacTbMBaHe Ha KMWHWYHO nogobpeHue
[1]. JleyeHneTo Ha TakcaH-UHOYyUMpPaHUS CKNepo-
aepmonogobeH CMHAPOM BKIOYBA MPUNOXKEHUETO
Ha CUCTEMHM KopTukocTepouaun, D-neHuuyunamuH,
meToTpekcart [8, 10].
MeavkameHTO3HO-MHAYLMPAHUTE  CKrepoaep-
Monogo6HM crHapoMm ca peaku. lNMopaam ToBa Tax-
HaTa 4YecToTa, KMMHUYHU XapakTEepPUCTUKK, TEXECT
W NPOrHo3a He ca HanbfHO n3sicHeHwn [1]. MNpeacTa-
BAME KIMHWYEH Cryvan Ha cknepogepmonogobHm
KOXXHU MPOMEHU, Npean3BUKaHN OT fEYeHne C Tak-

CaHW, KOUTO Ce Pa3BUBAT KbCHO Cries LMTOToCTaThy-
HaTa Tepanusi.

KNMHWYEH cny4yAn

MpeactaBame cnydanm Ha 48-roguvwHa nauu-
€HTKa, Haco4eHa 3a KOHCyNnTauus ¢ peBmMaTosnor ¢
OMNIIaKBaHUSA OT OTOK M CKOBAHOCT Ha MPbCTUTE U
pbLeTe, KOeTo nauueHTkaTa e 3abenszana npes
nocriegHata nonoBuH roguHa. [pu  dumsmkanHo
n3cneaBaHe Ce YCTaHOBM OTOK M NEKO YMIbTHS-
BaHe Ha KoXaTta Ha npbcTute n pbuete (cdwur. 1).
He ce otuntat Bb3nanutenHa ctaBHa bonka, CUHO-
BUT, deHoMeH Ha Raynaud n TpouyHM NpomeHwu.
CtaHgapTHUTe nabopaTopHM TECTOBE, B T.4Y. MbJlHA
KpbBHa KapTuHa, OMOXMMUS, TUPEOUOHN XOPMOHW,
Osxa B pedepeHTHM cTorHocTu. pobute 3a aBTo-
aHTUTENna (06K aHTUMHYKINeapHU aHTUTena; aHTu-
Tena cpelly eKCTpaxvpyemu HyKrneapHW aHTUreHu
— dsDNA, Sm, RNP, Scl-70; aHTudocdhonunugHmu
aHTUTENa — aHTUMKapAWONWUNWH, aHTU-GeTa-2-rnu-
konpoTteuH; aHTU-CCP aHTuTena, u peBmartongeH
dakTop) B6sxa oTpuuatenHu. Mpu kanunspockonus
Ha HOKbTHA MbHKa He ce HabniogaBaxa Mpu3Haum
Ha MukpoaHruonatus (cwur. 2). N3sbpLueHa 6e Kox-
Ha Buoncus B obnactTa Ha npokcumanHa chanaHra
N XMCTONOMMYHOTO M3CregBaHe rnokasa OTOK B Aep-
MaTa, fiek nepvBackynapeH MHUNTpaT oT Bb3nanu-
TENMHU KMeTKW, Cbabpxall, NMMMQOLNTU N XUCTUOLU-
™ (dour. 3). OT MnHanuTe 3abonaBaHusa — npegn 13
rOAVHW NauumeHTkaTta e Guna onepupaHa no NoBOZ
pak Ha rbpgata C nocrnedsalia BTopa onepauus
nopagu peuvavB Ha paka npegu 7 roguuu. Cnep
BTOpaTa onepaTuMBHa WHTEPBEHUMS € npoBedeHa
Xumuotepanus, BknoyBawa 1 kypc ¢ paclitaxel n
4 kypca c docetaxel, npunoxeHn B KOMOMHaUMSA C
dexamethasone. He e npunaraHa gpyra uurtocTa-
TUYHaA Tepanus. AHanmM3bT Ha cnyyasa gosede [0
3aKIMYEHNETO, Ye CKIepoaepMONnOgoBHNTE KOXHU
NPOMEHN Ha MPBLCTUTE N pbLETe ca Npeau3BUKaHU
OT NMPUINOXEHUETO Ha TakcaHW B MuHanoTo. NocTe-
NMEeHHOTO Hayaro Ha onrakBaHusTa MoXe [a AoBeae
[0 HETOYHOTO UM OnpedensaHe OT nauneHTa KaTo na-
TONOrMYHM BLB BpeMeTo. Bbnpeku ToBa Haxogkara
MOXe a ObAe onpeaeneHa kato KbCHa MeankaMeH-
TO3HO-VHAYLMpPaHa peakuus, TbiA KaTo nayueHTKara
He e umana onnakBaHWs Mo BpeMe Ha fe4eHUeTo ¢
TakcaHu 1 Npe3 NbpBUTE FOAMHK cref Toea. B cny-
Yyas BeLle NPUNOXEHO NevYeHne ¢ OernoKopTUKOCTe-
povau B NPOObIIKEHNE Ha 7 Mecela C MOCTENEHHO
obpaTHO pasBUTME Ha Haxogkarta, KaTto nogobpe-
HMETO e TparHO NpW NpocneasBaHe Ha NaumeHTkaTa
B NpoabIKEHNE Ha 4 roanHN.
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Quez. 1. OMoK u /1eKO KOXXHO yrnibmHsieaHe Ha npbLCcmMu-
me u dop3asiHama noebPXHOCM Ha pbuyeme

Que. 2. HopmanHa Kanusisipockoricka kKapmuHa (yeesnu-
yeHue 200x)

@ue. 3. Omok Ha Gepmama u No8bLPXHOCMHa JieKa nepu-
eacKynapHa uHgunmpayusi, cbObpxawa 1umgoyumu
u xucmuoyumu (oygemsieaHe XeMamoOKCUTUH-€03UH,
yeenuyeHue 20x)

OBCBXOAHE

Pa3BnTneTo Ha cknepogepmonofobHM KOXHU
NMPOMEHU e XapaKTEPHO YCIOXHEHNe B Xo4a Ha re-

YeHune C TakcaHu. ATUMUYHUTE UM XapaKTepUCTu-
KM M3NCKBAT aHanu3 Ha CbLUecTBYBaLUUTE JAHHU C
uen nogobpsiBaHe Ha Bb3MOXHOCTUTE 3a TAXHOTO
pasno3HaBaHe. ltoh n cbTp. (2007) cvobuwasaT 3a 5
KITMHWYHW Cnyyas ¢ TakcaH-uHAyuupaH ckrepogep-
mMonogobeH cuHgpom. Mpu naumMeHTUTE He ca Ha-
bniogaBaHu peHomeH Ha Raynaud, naTtonorvyHu
KanunsipoCKOMNCKN NPOMEHN B 30HaTa Ha HOKbTHaTa
rbHKa M BUCLEparnHo aHraxupaHe kato 6enogpob-
Ha ¢unbpo3sa. NMpn nporpecrMBHa CUCTEMHA CKIepo-
32 KOXHOTO YMNNbTHABaHE HaW-4ecTo 3ano4ysa oT
NpbCTUTE Ha pbLETe, crieq KOeTo creBa 3acsaraHe
Ha MPOKCUMMarHM y4acTbLM CUMETPUYHO, KaTo 0bu-
YanHO Mo-paHo N MNO-TEXKO Ca aHrakmpaHu ropHuTe
KpanHuuu. MNpu TakcaH-UHOyUUpaHUsa cknepoaep-
mMonogobeH CMHAOPOM 3acsAraHeTo Ha KoaTa 4vec-
TO 3anoyea OT AONHUTE KpanHuuuM. Habniogaea ce
N acCMMETPUYHO 3acdraHe Ha pbueTe. B HsAkom ot
cny4vauTe e HabnogaBaHa u Texka koxxHa ombposa
C KOHTpakTypa Ha ctaBuTe. lMpu neyeHne cbc cuc-
TEMHM KOpPTMKOCTEpOMAW € YCTaHOBEeHO nopobpe-
HME Ha OTOKa U KOXKHOTO YNITbTHSABAHE, KOETO MOXe
[a ce AbIDKM U Ha CNUPAHETO Ha NPUIIOXKEHMETO Ha
TakcaHu [9].

TexecTTa Ha TakcaH-UHAYLUMpaHUTE CKnepoaep-
MOMNOAOOHN KOXHKU NpoMeHun e BapuabunHo [11, 10,
12, 13, 14, 15]. Moxe ga ce yCTaHOBAT TeXKu op-
MU, HanogoobsBaLLM NPOMEHU Npu Andy3sHa cknepo-
aepmus [10, 14, 15, 16]. Ketpueak u cbTp. (2022)
cbobLLaBaT KIMHUYEH criydal Ha audy3Ha cKnepo-
OEepMUs CbC 3acaraHe Ha KokaTa Ha NULETO, pble-
Te, NPeaMULLHULNTE, TopHaTa YacT Ha NeBUS rOpeH
KpanHWK, OBETE CTbMNana u SONHUTE KpanHWLM, BKIT.
Oenpata ¢ moamduumpaH koxeH ckop Ha Rodnan
— 27/51, npyn nauMeHTKa C pak Ha ypetepa creg
Tepanus ¢ paclitaxel. MNpu 6onHaTta ca ycTaHOBEHU
owe deHomeH Ha Raynaud, ractpoesodareaneH
pednykc M Bb3MOXHW CKMEPOAEPMHU pPeHarHu
Kpuan [14]. Mma cbobLueHne 3a pasBuTne Ha Texka
KOXHa CKMepo3a KakTo Ha AONHUTE (BKMIOYUTENHO
fepgparta), Taka 1 Ha rOpHWUTE KparHULUK creq neve-
Hue c paclitaxel. HabniogaBaHu ca aepmartoreHHu
KOHTPAKTYpU Ha KOMEHHUTE CTaBW M NPBLCTUTE Ha
pbLeTe, KaKTO M BroOLLaBaHe Ha naTonornyHarta Ha-
XOfKa BbMpekM cnupaHeTo Ha paclitaxel. YctaHoBeH
e cnab oTroBop Ha NeYeHNeTo C NepopanHn KopTu-
KocTeponau (3ano4Barikm ¢ HadanHa gosa ot 60 mg
C MOCTENEeHHO HamansBaHe Ha Jo3aTa) U PoToXu-
muotepanus (PUVA). HTeH3uBHaTa dousnoTepanus
N MHTpaBeHO3HUAT iloprost ca goBenu Ao U3BECTHO
nogobpexuve. aTtonornyHuTe NPOMEHU Ce MOosiBs-
BaT, KOraTo HAMa KIMHWYHO 4OMOBMMA Heonnasma,
KOETO e B nofkpena Ha MeOuKaMeHTO3HO-UHAOYLUU-
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paH cknepogepmonofobeH CUHAPOM, a He Ha napa-
HeonnacTnyeH eHoMeH [6].

AHTUHYKNeapHUTe N acoummMpaHuTe CbC CKre-
pooepMust aHTUTena OOMKHOBEHO Ca OTpuLaTeniHu
B CrydauTe C TaKCaH-MHAyUMpaH CKIepoaepmoro-
nobeH cuHapom [3, 9, 11, 16, 17], kakTo ToBa Oe B
Hawusa cnydan. Hskon aBTopy obade ycTaHoBsiBaT
NONOXMTENHN OBLLM aHTUHYKNeapHu aHtuTena [10,
18, 12, 19]. ma cbobLieHune 3a KNUHWUYEH criyyan ¢
MONOXWTENHO ANarHOCTUYHO 3a CKNepoaepMus aBTo-
aHTUTANo (aHTu-PHK-nonunmepasa Ill) npu naumeHT
CbC ckrnepogepMonogobeH CUHAPOM crief NeyeHue
¢ docetaxel [20]. MNonoXxuTenHu aHTUHYKNeapH aH-
Tutena (1:2560) M naTtonorMyHa Kanunspockomncka
HaxoKa ca yCTaHOBEHW NP KINMHUYEH CryYan Ha na-
LMeHTKa C pak Ha rbpaara, KoaTo e nony4una 6 kypca
Ha nedeHue c docetaxel. [TbpBOHaAYarIHOTO YNNbTHA-
BaHe Ha KoXara ce MosiBsiBa Creq YeTBbpTUsi Kypc
Ha neyeHue n BNocneacTBue nawlueHTkaTta passBuBa
NPOrpecuBHO YNMbTHABAHE Ha KoXaTa Ha pbLeTe,
nuueTo, NpegHaTa rpbAHa CTeHa, Kopema 1 ropHara
yacT Ha Beppata, ¢ HapyLlleHa (PyHKUMSA Ha pbLETe.
HanununeTto Ha aHTUMHYKNeapHU aHTUTena, MMUKpOaH-
rmonaTtusi B 30HaTa Ha HOKbTHAaTa IbHKA, CUMHOBUT U
TeneaHrMekTasum noBuLLABa BEPOHATHOCTTa fa ce
Kacae 3a pasBuUTME Ha MAMoONaTU4Ha NporpecuBHa
CMUCTEMHA CKrepo3a € ANGY3HO KOXHO aHrakupaHe.
Bbnpeky ToBa OeBET MeceLa crnef npekparssaHe Ha
npunoxeHneto Ha docetaxel e HabnogaBaHo 6bP30
obpaTHO pasBuTUE Ha ckrnepogepmusita. aumeHT-
KaTa e nekyBaHa ¢ npeaHu3onoH 1 D-neHnymunamumH.
CknepogepmonogobHMaT CUHOPOM B MOCOYEHUS
Crny4an ce pa3BvBa HAKOSIKO roANHW crieq AuarHoCTu-
uMpaHe Ha Heonna3mara 1 NaTonorM4yHNTE NPOMEHM
npodbikaeaT da nporpecupar no BpeMe Ha XMMMWO-
TepanuaTa. o Ta3u npyuyMHa e HanpaBeHo 3akro4e-
HMETO, Ye Bpb3KaTa MexXy paka Ha rbpaara u ckne-
poaoepmusaTa e manko seposTHa [10].

Bbnpekn u4e TakcaH-uHOyuMpaHuTe CKNepo-
4epMonogobHM KOXHU MPOMEHU He Ca CBbp3aHu
CbC CbAOBa W BMCLIEpanHa naTonorus B NoBe4eTO
cnydaun [11], uma onucaHu acouuauun ¢ eHoMeH
Ha Raynaud [8, 12, 20, 14], ractpoe3odareaneH
pednykc [8, 14], natonormdyHa KanunNApockoncka
KapTuHa [16], nHTepctuymanHo 6enogpobHo aHra-
XupaHe [20], andpysHa myckynHa cnabocT [8], Bb3-
MOXHa M35Ba Ha CKMEPOAEPMHU pEHanHu Kpusu
[14]., 6bbpeyHo aHraxunpaHe ¢ TPOMOOTUYHA MUKPO-
aHrnonatus [20]. B knuHMYeH cny4var ce cbobLiaBa
M 3a acoumaumsa Ha cKrnepoaepmonoaobHN KOXHU
NPOMEHM C TeXbK peHomeH Ha Raynaud u Hann4dne
Ha AWTMTanHW raHrpeHn Npyu KOMOMHMPaHO neyveHre
c paclitaxel n doxorubicine [21].

MUHTEPBAN MEXAY NPUNATAHETO

HA TAKCAHU U NMOABATA HA
CKNEPOAEPMONOAOBEH CUHAPOM.
JIOKANU3ALUA HA KOXKHUTE USMEHEHMUA

CpegHoTO Bpeme Mexay NpUNoXeHWeTo Ha
TakCaHu M pasBUTUETO Ha CKNepogepMonogobHu
KOXHW NpOMeHU e 6-7 meceua [2, 22]. Hakon aBToO-
pu ob6aye cbobLlaBaT 3a NO-Abbr MHTEpPBAI 40 U3-
aBaTa UM. B knuHu4yeH cny4vain Ha Farrant n cbasrT.
cknepoaepMonofobHN KOXHU NPOMEHU Ce pa3Bu-
BaT 5 roanHu cnepd neveHune c paclitaxel, cisplatin,
carboplatin u ekcnepnmeHTaneH MeankaMmeHT npu
naumMeHTKka C oBapuwaneH kapuuvHoMm. Obnruart ne-
puoa mMexay npunaraHeTo Ha TakcaH U pa3BUTMETO
Ha CKNepoaepMonogobHN KOXHW NMPOMEHW BOAU A0
npeanonoXxeHWeTo, Ye Te MoraT Aa 6vaaT cBbp3a-
HW C nedveHueTo c¢ carboplatin unu ¢ ekcnepmumen-
TanHua MeauKameHT, KOUTo ca omnu npunoxenun 11
Mecela npeau nosieata Ha cumntomuTe. KoxHute
NPOMeHu ca Bunmn ycTaHOBEHWU MO FOPHUTE KpanHU-
LM, ropHaTa YacT Ha Topca 1 wusTa [22]. CbobLua-
BaT CE€ N PaHHU KOXHW peakuuun creq npunoxeHme
Ha TakcaHu. [pu kNMHMYeH cnyyan Ha 63-roguwiHa
XEHa C nepuToHearieH KapuMHoOM e HabniogaBaHa
n3sBa Ha epuTEM MO KOXaTa Ha rrasara, wuATa,
akcunuTe n nasata pbka 10 gHU cneg MHTpaBeHOo3-
HO npunoxeHue Ha paclitaxel n paraplatin. Meceu
No-KbCHO € YCTaHOBEHO pa3BUTUE Ha OTOK, epuTeM
C IoKanHa WHUNTPauUusa, aHraxupawio nsisata
pbKa, pamMeHeTe 1 ropHarta 4acT Ha rbpba, KakTo
N epuTem C MHUNTPaUMs M nypnypa no ckanna,
aKCunuTe U UHrBMHanHuTe rbHkn. Paclitaxel e 6un
3aMeHeH c cyclophosphamide 3a gBa nocneggalum
Kypca Ha xumuoTepanusi, KoeTo e 4OBeno Ao no-
pobpeHne Ha koxHUTe nesuu. Bnocnencrteue oT-
HOBO e cTapTupaHa Tepanus ¢ paclitaxel, koeto ce
CBbp3Ba C MOBTOpHaTa M3siBa Ha KOXHUTE MPOSIBU
N ce B3ema peLleHVEe 3a OKOH4YaTENHOTO My Chu-
paHe. Bbnpeku npeycraHoBsiBaHe Ha TepanusaTta
C TaKkCaH, KOXHWTe nes3um eBomnompaTt A0 KOXHa
Ckneposa 3a nepuopg OT 4 meceua CbC 3acsraHe
Ha ropHarta 4vacT Ha rbpba, pameHeTe, WuATa U
ngBaTa pbKa C nanMapeH gacuumut u petpakums
Ha (PNEKCOPHUN CyXOXUITMS, KOETO € CBbP3aHO CbC
3HaAYMTENHO (PYHKLMOHANHO yBpexaaHe. X1uctono-
rmyHaTa oueHKa Ha KoxaTa AeMOHCTpupa Hanuym-
eTo Ha unbposa B gepmarta [3].

MPOrHo3sA

CvobLwasar ce pasnnMyHM AaHHW OTHOCHO Npor-
HO3aTa Ha TaKCaH-UHOYUMpPaHUs CKIepogepmono-
pobeH cuHgpom. Mpu 39-roguilHa xeHa ¢ pak Ha
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rbpdata C u3siBa Ha KOXHa ckneposa cneg 18-me-
CceyHo neveHue c docetaxel e HabnogaBaHO MbHO
obpaTHO pa3BuTME Ha HaxofkaTta, kato nogobpe-
HMETO € 3anoyHasno B pamkuTe Ha 3 cegMuum creq
CrvpaHe Ha Ne4YeHMeTo, a NoYTU MbfHO Bb3CTaHO-
BsiBaHe e yCTaHOBeHO cnep 6 cegmuum [23].

MNpn 64-roguHa XeHa C pak Ha SAWYHULUTE
€ perncTpmpaHo pasBuTUE Ha KOXHa CKrnepo3a Ha
NNUETO, LWUKNATA, ropHaTa YacT Ha MbpAnNTE, ropHUTE
KpaHuLM 1 cTbMNanara crep LWecCT Kypca Ha XMMUO-
Tepanus c paclitaxel n carboplatin. NbpBoOHa4YanHu-
Te NPOMEHMN BKITOYBAT OTOK Ha pbLETE U cTbhanara
W YNNbTHABaAHE Ha KoXaTa Ha NpbCcTUTE, KOUTO ca
HabnogaBaHn Mexagy BTOPUS U TPETUS LMKb Xu-
MuoTepanus. MNpu naumeHTkaTa ce nosaBsBaT CbLLO
cumnToMn Ha peHomeH Ha Raynaud, ractpoesodha-
reaneH pednykc n andysHa MmyckynHa cnaboct. OT-
yuTa ce HamansiBaHe Ha OTBOpa Ha ycTHaTa KyxuHa
no 4.5 cm, a moguduumnpaHmuat ckop Ha Rodnan
3a OUEeHKa Ha KOXHOTO ynnbTHsABaHe e 6un 17/51.
AHTUHYKNeapHWUTe aHTuTena, aHTn-Scl-70 n aHTu-
LEHTPOMEPHUTE aHTUTeNna ca OGunu oTpuuaTenHu.
lMocTaBeHa e [pguarHo3a MporpecuMBHa CUCTEMHA
ckreposa ¢ AMdy3HO KOXXHO aHraxupae. MNayuneHt-
kata e nekyBaHa ¢ 20 mg meToTpeKkcaT CeaMUYHO
n 20 mg npegHn3oH AHeBHo. CumnToMWTE MpOr-
pecupaTt cnef NpuUKIYBaHe Ha XUMUoTepanuaTta
N nepcucTMpaT B NpoabihKeHWe Ha edHa roguHa.
O6paTtHo pasBUTUE Ha NATONOrMYHUTE MPOMEHU €
[OKnagBaHo OT naumeHTkaTta crnef 26 meceua. ToBa
nokasea, Ye HabntogaBaHUTE NMPOMEHN He ca npe-
XOAHa MeaMKaMeHTO3Ha peakuusi. Pemucusita Ha
Heonnasmara W3KYBa napaHeoniacTMyeH CUHA-
pom. Te3n HabnogeHUst Haco4YBaT KbM XMNoTe3aTa,

ye TaKCaH-UHAYUMPaHUSAT cKrepoaepmMononobeH
CUHAPOM MOXE Aa uMa Mo-rorisiMa CTeNeH Ha cxopn-
CTBO C NporpecuBHaTa CUCTEMHA CKIlepo3a OTKOJSKO-
TO Ce e cyuTano nbpBoHayvanHo [8].

B nutepatypaTta ce cbobuwaBa 3a napaHeo-
nnacTU4HM cknepogepmonogobHM NMpoMeHn ¢ na-
panenHo npoTu4yaHe C MnoasfexawoTo 3oKayecT-
BEeHO 3abonsBaHe. Te3n naTtonorn4yHM nNPOMEHU
TpsibBa fa ce pasrpaHuyaBaT OT MEOUKAMEHTO3HO-
MHOYUMpaHus cknepogepmononobeH CUHOPOM, ThiA
KaTo KOXXHWUTE MpPOsiBM Ce NosiBsiBa e4HOBPEMEHHO
C Heonnasmarta M YCMELHOTO fle4eHne Ha 3roka-
YecTBeHOTO 3abonsiBaHe Boau A0 NogobpeHue Ha
napaHeonnacTu4yHMUTE cKrepogepmonogobHu npo-
MeHn. OBpaTHO, MeAMKaMeHTO3HO-MHAYLMpaHTe
cknepogepmMonogobHn cMHApPOMU ce pasBuBaT B
nepuopg, koraTo HeonnasMarta He e 4ofloBMMa K-
HWYHO [2, 6, 10].

3AKNIOYEHUE

B 3aknioyeHue, CKNepoaepMonogobHM  KOX-
HM NMPOMeHW MoraT ga ce HabnogaeaT KaTto KbC-
Ha Haxogka crep npunaraHe Ha TakcaHu, Aa umar
aTUMUYHU XapaKTepUCTMKM U Bapupalla TexecT. B
MOBEYETO Cry4Yan Te He ca acouuupaHyd C MUKPO-
BacKynapHu KanunspocKonckM MNPoOMeHu, ¢ Moso-
XUTENHW Npobu 3a aBToaHTMUTeNna U ¢ BUCLieparnHo
aHraxupade. B KnuMHWYHaTa npakTvka Te3u pedku
MeaMKaMEeHTO3HO-MHAOYLMpaHU NposiBM criedsa aa
ce umart npeasua oT creunanucTute B andepeHLm-
anHaTa avarHo3sa Ha CKnepoaepmMonoao6HUTe cUHA-
pomu. MoaxodbT e MHAMBMAOYaneH B 3aBUCMMOCT OT
TEXECTTa U cTeneHTa Ha HapylleHne Ha yHKLUMO-
HarnHua Kanauurer.
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Abstract. Taxanes (paclitaxel, docetaxel) are antineoplastic agents used in advanced ovarian, breast, lung,
head and neck cancer. Diverse cutaneous adverse reactions associated with taxane administration have
been reported such as bullous eruption, onycholysis, acral erythema, erythema multiforme, pustular eruption,
scleroderma-like skin changes of both upper and lower extremities. Here, we report a case of 48-year-old
female patient, who presented for consultation with rheumatologist with complaints of hand and finger oedema
and stiffness. Oedema and mild skin thickening of the fingers and hands were evident at physical examination.
Inflammatory joint pain, synovitis, Raynaud’s phenomenon and trophic changes were not present. Standard
laboratory tests, i.e., complete blood count and biochemistry tests were within normal values. The patient was
euthyroid. Immunological tests were negative (antinuclear antibodies; antibodies against extractable nuclear
antigens — dsDNA, Sm, RNP, Scl-70; antiphospholipid antibodies — anticardiolipin, anti-beta-2-glycoprotein;
anti-CCP antibody and rheumatoid factor). Capillaroscopic examination did not reveal signs of microangiopathy.
Skin biopsy was perfomed in the area of a proximal phalanx and the histological examination revealed dermal
oedema and supetrficial scant perivascular infiltrate containing lymphocytes and histiocytes. The patient had
undergone an operation for breast cancer 13 years ago and subsequent second operation because of cancer
recurrence 7 years ago. After the second operation chemotherapy was performed that included 1 cycle with
paclitaxel and 4 cycles with docetaxel. The analysis of the case led to the conclusion that the scleroderma-like
skin changes of the fingers and hands are induced by taxane administration in the past. The patient received

RHEUMATOLOGY
Vol. XXXI, Ne 2/2023

corticosteroid treatment for 7 months with gradual resolution of symptoms.

Key words: taxanes, scleroderma-like skin changes

INTRODUCTION

Drug-induced scleroderma-like syndromes in-
clude development of skin changes that mimic those
in scleroderma. A number of drugs are associated
with appearance of scleroderma-like skin chang-
es such as taxanes, bleomycin, L-tryptophan, vinyl
chloride, phytonadione (vitamin K1), gemcitabine,
gadolinium-based contrast agents, cocaine, interfer-
on-alpha, levodopa, etc. [1, 2]. Anti-cancer drugs as-
sociated with drug-induced scleroderma-like chang-
es were administered most commonly for breast
cancer, hematologic malignancy, lung cancer, ovar-
ian carcinoma [2]. Drug-induced scleroderma-like
syndromes include two major clinical variants, i.e.,
symmetrical scleroderma-like changes that most
commonly affect the lower extremities and local-
ized cutaneous lesions resembling morphea (mor-
phea-like plaques). Drug induced scleroderma-like
changes preferentially develop in the extremities,

more often in the lower extremities, and rarely ex-
tend to the trunk. The initial findings include ede-
ma, followed by an edematous sclerotic phase. The
pathological changes initially involve the deep der-
mis [1].

Taxanes (paclitaxel, docetaxel) are antineoplastic
agents used in advanced ovarian, breast, lung, head
and neck cancer. Diverse cutaneous adverse reactions
associated with taxane administration have been re-
ported such as bullous eruption, onycholysis, acral er-
ythema, erythema multiforme, pustular eruption, sclero-
derma-like skin changes most commonly of the lower
extremities [3, 4, 5, 6]. Paclitaxel and docetaxel are an-
timicrotubule agents. They promote tubulin polymer-
ization into highly stable intracellular microtubules that
accumulate and lead to disrupting of cell mitosis and
cell death [7]. It has been shown that paclitaxel inhib-
its angiogenesis and induces expression of tumor ne-
crosis factor (TNF)-q, interleukin (IL)-2, 6, interferon-y,
granulocyte—macrophage colony-stimulating factor. The
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cytokine — IL-6, is associated with induction of inflam-
mation, promotion of fibrosis, collagen synthesis, and
T-helper-2-mediated antibody production. The changes
in the cytokine profile may be related to the observed
sclerotic skin changes in patients treated with paclitaxel
[8]. Taxane-induced scleroderma-like skin changes are
usually characterized with skin sclerosis without visceral
involvement, absence of Raynaud’s phenomenon and
negative autoantibodies [8, 9]. They develop weeks or
a few months after the onset of treatment with taxanes
[5]. Taxane-induced skin lesions may start with initial in-
volvement of lower extremities. In contrast, in systemic
sclerosis, skin thickening starts more commonly in the
fingers and progresses to the proximal areas. Finger
and upper extremity involvement is usually earlier and
more severe. Raynaud’s phenomenon is a classic initial
clinical sign in systemic sclerosis [1].

The approach to drug-induced scleroderma-like
syndromes is individual and depends on the severi-
ty of the manifestations that varies in different clinical
cases. The suspected drug should be discontinued.
The data about the time for improvement are variable
[1]. Systemic corticosteroids, D-penicillamine, metho-
trexate have been used for the treatment of taxane-in-
duced scleroderma-like skin changes [8, 10].

Drug-induced scleroderma-like syndromes are
rare. Thus, their incidence, clinical characteristics,
severity and prognosis have not been fully clarified
[1]. Here, we report a case of taxane-induced sclero-
derma-like skin changes which developed late after
the cytotoxic therapy.

CASE REPORT

A 48-year-old female patient presented for con-
sultation with rheumatologist due to complaints of
hand and finger oedema and stiffness that the pa-
tient had noticed for a period longer than 6 months.
Oedema and mild skin thickening of the fingers and
hands were evident at physical examination (Fig. 1).
Inflammatory joint pain, synovitis, Raynaud’s phe-
nomenon and trophic changes were not present.
Standard laboratory tests, i.e., complete blood count
and biochemistry tests were within normal values.
The patient was euthyroid. Immunological tests were
negative (antinuclear antibodies; antibodies against
extractable nuclear antigens — dsDNA, Sm, RNP,
Scl-70; antiphospholipid antibodies — anti-cardiolip-
in, anti-beta-2-glycoprotein; anti-CCP antibody and
rheumatoid factor). Capillaroscopic examination did
not reveal signs of microangiopathy (Fig. 2). Skin
biopsy was performed in the area of a proximal
phalanx and the histological examination revealed
dermal oedema and superficial scant perivascu-

lar infiltrate containing lymphocytes and histiocytes
(Fig. 3). The patient had undergone an operation for
breast cancer 13 years ago and subsequent second
operation because of cancer recurrence 7 years
ago. After the second operation chemotherapy that
included 1 cycle with paclitaxel and 4 cycles with
docetaxel administered in combination with dexa-
methasone was performed. Other cytotoxic drugs
were not used. The analysis of the case led to the
conclusion that the scleroderma-like skin chang-
es of the fingers and hands are induced by taxane
administration in the past. The gradual onset of the
complaints may lead to misperception of the exact
time of onset. However, it could be defined as a late
drug-induced syndrome as the patient did not have
complaints during treatment with taxanes and in the
first years after it. The degree of oedema and skin
thickening were mild and did not impair significantly
the patient functional capacity. The patient received
corticosteroid treatment (intermittent intramuscular
injections of depot-corticosteroid) for 7 months with
gradual resolution of symptoms. The improvement is
durable during a 4-year follow-up.

y S o
Fig. 1. Oedema and mild skin thickening of the fingers
and dorsal surface of the hand

Fig. 2. Normal capillaroscopic picture (magnification 200x)
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Fig. 3. Dermal oedema and superficial scant perivascular
infiltrate containing lymphocytes and histiocytes (H&E
staining, magnification 20x)

DiscussION

Development of scleroderma-like skin chang-
es is a characteristic complication in patients treat-
ed with taxanes. Their atypical appearance require
further analysis to improve clinical vigilance of this
complication. Itoh et al. (2007) have reported 5 clin-
ical cases with taxane-induced scleroderma. The
patients did not display symptoms of Raynaud’s
phenomenon, pathological nailfold capillaroscopic
changes and visceral involvement like pulmonary
fibrosis. In systemic sclerosis, skin thickening most
commonly starts from the fingers and advances
proximally in a symmetrical pattern with more severe
involvement of the upper extremities in the majority
of the cases. In taxane-induced scleroderma, skin
involvement frequently starts from the legs. Asym-
metrical involvement of the arms has been also ob-
served. Severe skin sclerosis with joint contracture
has been also detected as an adverse event during
treatment with taxanes. Systemic steroid administra-
tion has induced mild improvement in oedema and
skin sclerosis that may be also result of taxane dis-
continuation [9].

The extent of taxane-induced scleroderma-like
changes is variable [11, 10, 12, 13, 14, 15]. It may be
significant resembling changes in diffuse scleroder-
ma [10, 14, 15, 16]. Diffuse scleroderma with involve-
ment of skin of the face, hands, forearms, left upper
arm, both feet, legs and thighs bilaterally, with a
modified Rodnan’s skin score of 27/51 has been de-
scribed by Ketpueak et al. (2022) in a female patient
after paclitaxel therapy for ureter cancer. The patient
had also Raynaud’s phenomenon, gastro-esoph-
ageal reflux and possible scleroderma renal crisis
[14]. Severe skin sclerosis of both lower (including

the thighs) and upper extremities were reported after
treatment with paclitaxel. Dermatogenic contractions
of the knees and finger joints were observed. The
changes worsened progressively despite discontin-
uation of paclitaxel. The patient responded poorly to
oral corticosteroids (starting initial dosage of 60 mg
with gradual tapering) and bath photochemotherapy
(PUVA) for 8 weeks. Intense physical therapy and
intravenous iloprost led to some improvement. The
pathological changes appeared when the patient
was tumor-free and the clinical course suggested
the diagnosis drug-induced scleroderma rather than
a paraneoplastic condition [6].

Antinuclear antibodies and scleroderma-related
antibodies are usually negative in cases with tax-
ane-induced scleroderma-like syndromes [3, 9, 11,
16, 17] like in our case. However, positive total anti-
nuclear antibodies have been also reported by some
authors [10, 18, 12, 19]. Of note, positivity of sclero-
derma-related autoantibody, i.e., anti-RNA-poly-
merase Il has been reported in a clinical case after
treatment with docetaxel [20]. Positive antinuclear
antibodies (1:2560) and pathological capillaroscopic
findings have been detected in a clinical case of a
female patient with breast cancer who received 6 cy-
cles treatment with docetaxel. Initial skin thickening
appeared after the fourth cycle and subsequently the
patient developed progressive skin thickening of the
arms, face, anterior chest wall, abdomen and upper
thighs, with impaired hand function. The presence of
antinuclear antibodies, nailfold capillary abnormali-
ties, synovitis, and telangiectasia raised the possi-
bility of development of idiopathic diffuse systemic
sclerosis. However, rapid resolution of scleroderma
was observed nine months after discontinuation of
docetaxel. The patient has received treatment with
prednisolone and D-penicillamine. The scleroder-
ma-like changes developed several years after clin-
ically detectable cancer and continued to progress
during chemotherapy. Thus, the authors have con-
cluded that the association between breast cancer
and scleroderma is unlikely [10].

Although taxane-induced scleroderma lesions
are not associated with vascular and visceral pa-
thology in the majority of cases [11], associations
with Raynaud’s phenomenon [8, 12, 20, 14], gas-
troesophageal reflux [8, 14], pathological capillaro-
scopic findings [16], interstitial lung disease [20],
diffuse muscular weakness [8], possible scleroder-
ma renal crisis [14], kidney flare with thrombotic
microangiopathy [20] have been also reported. In a
clinical case, it has been observed an association of
sclerodema-like skin changes with Raynaud’s phe-
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nomenon and digital gangrene in a patient treated
with paclitaxel in combination with doxorubicin [21].

Lag-time between taxane administration and
appearance of skin lesions. Localization of the skin
changes

The median time between the taxane adminis-
tration and development of scleroderma-like skin
changes is 6-7 months [2, 22]. However, some
authors have reported longer lag time. In a clinical
case of Farrant et al., scleroderma-like skin chang-
es developed 5 years after treatment with paclitaxel,
cisplatin, carboplatin and a trial drug in a female
patient with ovarian carcinoma. The long period be-
tween taxane administration and development of
scleroderma-like skin changes has led to the sug-
gestion that they might be related to treatment with
carboplatin or a trial drug that the patient received
11 months prior to the onset of the symptoms. The
localization of the skin lesions was upper arm, up-
per trunk and neck [22]. Early skin reactions have
been also reported after taxane administration. A
63-year-old white woman with primitive peritoneal
cancer presented with erythema of the head, neck,
axillae, and left hand 10 days after intravenous ad-
ministration of paclitaxel and paraplatin. Edema and
infiltrated erythema of the left hand, shoulders and
upper back, infiltrated erythematous and purpuric
lesions on the scalp, axillae, and groin were also
observed one month later. Paclitaxel was changed
to cyclophosphamide for two subsequent courses of
chemotherapy that resulted in improvement in cu-
taneous lesions. Subsequently, paclitaxel was rein-
troduced leading to their recurrence. Paclitaxel was
then definitely discontinued. However, cutaneous
lesions evolved for a 4-month period to sclerosis of
the upper back, shoulders, neck, and left hand with
palmar fasciitis and tendinous flexor retraction that
was associated with significant functional impair-
ment. Histological skin assessment revealed dermal
fibrosis with collagen bundles [3].

PROGNOSIS

Diverse data are reported regarding the prog-
nosis of taxane-induced scleroderma-like changes.
Near-complete resolution of skin sclerosis has been
reported in a clinical case of 39-year-old female pa-
tient with breast carcinoma, who developed skin fi-
brosis after 18-month treatment with docetaxel. Skin
softening has begun within 3 weeks after discontin-
uation of docetaxel and almost complete recovery
was observed in 6 weeks [23].

In a 64-year-old woman with ovarian cancer, skin
sclerosis of the face, neck, upper chest, upper extrem-

ities, and feet developed after six cycles of chemother-
apy with paclitaxel and carboplatin. Initial changes with
swelling of the hands and feet and skin thickening of
the fingers were noted between the second and third
cycles. The patient also developed Raynaud’s phe-
nomenon, gastroesophageal reflux, and diffuse mus-
cular weakness. Oral aperture was restricted to 4.5
cm and modified Rodnan skin score was 17/51. The
suggested diagnosis was diffuse cutaneous systemic
sclerosis. Total antinuclear antibodies, anti-Scl-70, an-
ti-centromere antibodies were negative. The patient
was treated with 20 mg methotrexate weekly and 20
mg prednisone daily. The symptoms progressed after
completion of chemotherapy and persisted one year
from their onset. Resolution of all physical findings was
reported by the patient in 26 months. This shows that
the observed changes are not transient drug reaction.
The remission of the ovarian cancer excludes para-
neoplastic condition. These observations suggest the
hypothesis that taxane-induced scleroderma might be
more similar to idiopathic systemic sclerosis than ini-
tially thought [8].

Paraneoplastic scleroderma-like changes are re-
ported in the literature having a parallel course with
the underlying malignancy. These pathological para-
neoplastic changes should be differentiated from
drug-induced scleroderma-like syndrome as they oc-
cur concomitantly with the cancer and the successful
cancer treatment leads to their regression. Contrary,
drug-induced scleroderma-like changes appear while
cancer is not clinically detectable [2, 6, 10].

CONCLUSION

In conclusion, scleroderma-like skin changes
could be observed also as a later finding after tax-
ane administration and may have atypical charac-
teristics and variable severity. In the majority of the
cases, they are not associated with concomitant mi-
crovascular capillaroscopic abnormalities, positive
autoantibodies and visceral involvement. In clinical
practice, the specialists should be aware of this rare
drug-induced manifestations in the differential diag-
nosis of scleroderma-like syndromes. The approach
is individual according to the severity and the degree
of functional impairment.
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Abstract. Thrombotic thrombocytopenic purpura (TTP) is a rare, potentially fatal blood disorder that can
be challenging for clinicians to identify in the setting of autoimmune diseases such as systemic lupus
erythematosus (SLE). SLE can present with thrombotic microangiopathy (TMA) and differentiation between
the two diseases can be quite difficult. In this case report we present a 62-year-old female with a history of SLE
who was hospitalized with thrombocytopenia, dysarthria, dizziness, paresthesia and altered mental status. The
laboratory results revealed direct Coombs negative hemolytic anemia, severe thrombocytopenia, significant
elevation of lactate dehydrogenase, leukocytosis and presence of few schistocytes in the peripheral film. In
addition, we also present evidence for circulating anti-ADAMTS13 antibody/ADAMTS13 antigen. Based on
clinical, hematological, and biochemical findings, we concluded that it was a case of TTP-like microangiopathy
associated with SLE and indicated treatment with methylprednisolone pulses and plasmapheresis. Later
on, she developed psychosis and made plasmapheresis difficult to perform. We continued corticosteroids
(dose 1 mg/kg), RhoGAM, Chloroquine and Azathioprine, obtaining a satisfactory response after one week
of treatment.

Key words: Thrombotic thrombocytopenic purpura, systemic lupus erythematosus, microangiopathic hemolytic

anemia, ADAMTS 13, immunosuppressants

INTRODUCTION

Thrombotic thrombocytopenic purpura (TTP) is
a thrombotic microangiopathy (TMA) that can be
classified as idiopathic or in association with other
pathological processes such as neoplasms, infec-
tions, and autoimmune diseases [1, 2]. The exact
cause of TTP is not known. The disease is associat-
ed with a deficiency of an enzyme involved in blood
clotting called the von Willebrand factor cleaving
protease or a disintegrin and metalloproteinase with
a thrombospondin type 1 motif, member 13 (also
called ADAMTS13). There is an acquired (non-inher-
ited) form of TTP referred to as immune-mediated
TTP (iTTP) and a familial form referred to as con-
genital TTP (cTTP). iTTP may appear later in life, in
late childhood or adulthood, and affected individuals
may have a single episode or recurring episodes.
This form or TTP is considered to be an autoimmune
disease and is caused when patients develop an an-
tibody against the ADAMTS13 protease leading to
low levels of the protease. If the disorder is present
at birth (familial form), signs and symptoms may typ-
ically appear earlier, in infancy or early childhood.
This is referred to as cTTP. Women with cTTP may
also present with an acute TTP episode for the first

time at the time of their first pregnancy. Immune-me-
diated TTP can occur as a consequence of acquired
immunodeficiency syndrome (AIDS), the AIDS-relat-
ed complex, or the human immunodeficiency virus
(HIV) infection or other autoimmune diseases. Pa-
tients with iTTP may also be diagnosed in the future
with other autoimmune diseases as well [3]. SLE
as an autoimmune disease may be present before
the acute episode of TTP, but in a recent study from
James N. George [4]. three (7%) of the 42 surviving
patients with idiopathic TTP and severe ADAMTS13
deficiency have subsequently developed SLE. The
preliminary data from these series suggests that
the frequency of rheumatic disease-associated au-
toantibodies is significantly greater in patients with
severe ADAMTS13 deficiency than in the normal
population. Therefore, the above mentioned author
suggests assessing criteria for SLE during initial ep-
isodes and follow-up evaluations of TTP.
Thrombotic thrombocytopenic purpura (TTP) in
patients with SLE is extremely rare. The overall in-
cidence of TTP in SLE patients is unclear and has
been reported to be as low as 0.5%. A review in-
cludes about 40 cases of TTP related to SLE. Very
rarely TTP presents simultaneously with SLE in
ICU. The clinical presentation of both entities (TTP
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and SLE) is somewhat similar because they share
clinical characteristics that can overlap. It is difficult
to make the diagnostic differentiation in the first in-
stance, which delays the decision with regards to the
correct treatment.

We present a clinical case of a woman with a
clinical presentation of SLE and TTP that was diffi-
cult to diagnose.

CASE REPORT

We report a case of a 62-year-old female with a
history of SLE who was hospitalized with thrombo-
cytopenia, dizziness, paresthesia and altered mental
status. She has suffered from cerebral vascular ac-
cident in 2018.

On physical examination, a confused state, and
ecchymosis on the legs and arms were found. The
cardiovascular and pulmonary systems had no al-
terations, and she was hemodynamically stable.
Computer tomography (CT) of the brain showed no
evidence for the new ischemic lesions. No other ab-
normalities were detected. The patient’s first labora-
tory findings revealed severe hemolytic anemia and
thrombocytopenia. The hemoglobin level (Hb) was
at 97 g/L (reference range 120-160 g/L), hematocrit
23% (reference range 36-45%), mean corpuscular
volume 86.0 fL (reference range 80-95 flL), reticu-
locyte count 4.47% (reference range 0.5-2.5%), the
platelet count was 6 x 103/L (reference range (150-
450) x 10°%L), white blood cells count 12.1 x 10%L
(reference range (4-11) x 10%L), lactate dehydro-
genase level (LDH) was elevated to 1150 IU/L (ref-
erence range 200-400 IU/L), D-dimers 6396 ng/mi
(reference range up to 500 ng/ml), short aPTT value
of 19s (reference range 21-35 s), total bilirubin level
was 4.3 mg/dL (normal range 0.1-1.2 mg/dL), and in-
direct bilirubin was 3.4 mg/dL (reference range 0.2-
0.8 mg/dL). Peripheral blood smear test revealed
few fragmented red blood cells (RBCs). This made
us suspect that it was a case of thrombotic microan-
giopathy (TMA) with hemolytic anemia. We indicated
ADAMTS13 and Coombs tests, in which we found
that direct and indirect Coombs tests were negative.
While waiting for the result for ADAMTS13, patient
initially received two packed red blood cells transfu-
sions to correct the anemic condition.

After transfusion and supportive treatment, our
patient became better, her Hb level was 113 g/L (ref-
erence range 120-160 g/L) and platelet count 24 x
103/L (reference range (150-450) x 10%L) and white
blood cells became 17.4 x 10°%L (reference range
(4-11) x 10°/L).

Treatment with intravenous methylpredniso-
lone (500 mg for 3 days) was started followed by
oral administration of prednisone (1 mg/kg/day) and
plasma exchange was planned; however, two days
after the beginning of treatment, she developed psy-
chosis with severe fear of intravenous treatment and
agony whenever she saw a male physician or any
male hospital worker. This situation made plasma
exchange difficult to perform. With precautions and
with an extremely careful assessment due to the
patients paranoid state, with lots of speaking and
calmness during visits, we continued corticosteroids
(dose 1 mg/kg), RhoGAM, chloroquine and azathio-
prine, obtaining a satisfactory response (her platelet
count, LDH and Hb were corrected) after one week
of treatment.

Later, the obtained ADAMTS13 testing showed
ADAMTS13 antigen levels were low to undetectable
0.01 IU/ml (reference range 0.36-1.17 |U/mL). Evi-
dence for circulating anti-ADAMTS13 antibody was
also presented 71 IU/ml (reference range 1.4-12.5
IU/mL), and diagnosis for TTP-like microangiopathy
was established.

With a regression in her neurological and psy-
chological condition and improvement in the labora-
tory results, the patient was discharged 10 days after
hospitalization with a medical prescription of prednis-
olone at a dose of 0.5 mg/kg/day PO, hydroxychlo-
roquine at a dose of 200 mg/day and azathioprine of
50 mg/2 x day. The patient is regularly followed up
by her rheumatologist and so far she does not have
any worsening of the initial disease.

DiscussiON

TTP is one of the TMA, considered hematolog-
ical emergency. Although TTP and SLE are differ-
ent diseases, they may present as overlapping for
each other although the association between them
has not been well defined [1]. There are many hy-
potheses being found to explain this association that
include abnormal endothelial activation, elevated
levels of D-dimers, ADAMTS13-resistant von Wille-
brand Factor and defects in the complement system
regulation [7].

Patients with SLE who develop TTP are sig-
nificantly clinically worse than those with idiopathic
TTP. One study recorded 34% mortality in reported
cases of TTP in SLE alone [5] and another reported
a much higher mortality of 62.5% [2]. It is very like-
ly that due to the reporting bias in favor of positive
outcomes, the mortality of TTP in SLE is even high-
er than these figures portray. The management of
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TTP in SLE has been modelled around the protocols
used in idiopathic TTP.

The key diagnostic clues are from the laboratory
evaluation. The presence of both anemia and throm-
bocytopenia (in the absence of leukopenia) suggests
the diagnosis. The following evidence of microan-
giopathic hemolytic anemia provides support (but is
not specific) for the diagnosis: fragmented red cells
(schistocytes) and polychromatophilic red cells (retic-
ulocytes) on the peripheral-blood smear, increased
serum levels of lactate dehydrogenase and indi-
rect-reacting bilirubin, and a negative direct Coombs’
test. Examination of the blood smear is critical [10].

Although investigations of Microangiopathich-
aemolyticanaemia (MAHA) as blood smear for frag-
mented RBCs and low platelet counts are very im-
portant, it is not specific for TTP because they may
be present in other disorders with TMA. So, it is im-
portant to measure ADAMTS13 level which is the
unique marker, sensitive and specific for TTP, but
reliable results of ADAMTS13 level usually cannot
be available in emergency, this explains why urgent
management is usually decided depending on the
clinical symptoms of TTP and not depend on the
ADAMTS13 results [11].

Plasma exchange, the main treatment for TTP
must be started urgently once the TTP diagnosis is
established and if not available in emergency, steroids
can be started. The use of steroids in the treatment of
acquired TTP supports its autoimmune nature [11].

In addition, because of the evidence of active
SLE in many of these patients, immunosuppressive
medications traditionally used for SLE, such as Chlo-
roquine and Azathioprine, have been used for TTP
also. Some have suggested that the early use of im-
munosuppressants in patients with other evidence of
SLE activity may result in more favorable outcomes
in patients with concomitant TTP [12]. However, this
approach is not met with universal acceptance and
the assessment of patients with TTP in SLE remains
a real challenge.

Several studies have found that treatment with
glucocorticoids and plasma exchange can achieve
remission of 65.7% in patients with SLE and TTP
[12, 13]. and it has been observed that some treat-
ment options such as rituximab are used for re-
fractory cases, achieving a good prognosis [12].
(Table 1).

In this case, the initial treatment was followed
with high dose methylprednisolone (MP) and immu-
nosuppressive medications because it was focused
mainly on active SLE. However, the high doses of
corticosteroids were not favorable because after
two consecutive days the clinical picture, mainly the
neurological one, got worse and we needed to lower
the dose to 1mg/kg per day. Therefore, plasma ex-
change was an option but due to the psychological
condition of the patient, plasma exchange was not
performed at the time and other treatment options
were adopted.

Table 1. Spectrum of demographic, clinical, laboratory and treatment options in SLE — TTP patients reported in the

literature
Age at Initial
Author . gea . gender | Signs and symptoms ADAMTS13 . nia . Treatment
diagnosis diagnosis
palm petechiae, strong Subsequently Belimumab (10 mg/kg)
Shen-ju Liang et al. 28-year-old male tawny urine, and yellow | Significant deficiency diagnosed with was administered after six
stained skin and sclera SLE-TTP plasma exchanges
kness for 1 Pl h PEX
Jian Chen et al. 63-year-old female e ne:ss or10dand Significant deficiency refractory TTP asma e.xc .ange (PEX)
unconsciousness for 6 d. Rituximab
Acute on
Neha V Chiruvol hroni ia, . - .
ena ruvou 44-year-old female chronic anemla. Mildly deficiency SLE plasmapheresis
etal. thrombocytopenia,
altered mental status.
Dizziness, flu-
Mohammad Abu-Hishmeh like symptoms, Subsequently plasmapheresis and high-
34-year-old femal No dat
etal. yearo emaie thrombocytopenia, 0 data diagnosed with TTP dose steroids, rituximab
hemolytic anemia.
High grade fever,
Ali Taha A. Hassan 17-year-old female per3|stent. heada(?he, No data SLE plasmapheresis, ster.0|ds
etal. hemolytic anemia, and cyclophosphamide.
thrombocytopenia
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CONCLUSION

This case illustrates the heterogeneity of TTP
and the difficulty of making a diagnosis of TTP.
ADAMTS13 activity assay can be useful in the dif-
ferential diagnosis of diseases with clinical features
of thrombotic microangiopathy in patients with SLE,
although it is not a definite marker of the disease
without the whole typical clinical presentation.
Once the condition is established, treatments need
to be decided carefully case-by-case. After a remis-
sion is obtained, patients ought to be followed up
by their physicians with a particular observation on
their platelet count in order to promptly recognize,
immediately diagnose and treat a possible recur-
rence of TTP.

References

1. Knobl P. Thrombotic thrombocytopenic purpura. Memo.
2018; 11(3): 220-226.

2. Lansigan F, Isufi |, Tagoe CE. Microangiopathic haemolytic
anaemia resembling thrombotic thrombocytopenic purpura
in systemic lupus erythematosus: the role of ADAMTS13.
Rheumatology (Oxford, England). 2011; 50(5): 824-829.

3. Rare disease database. https://rarediseases.org/rare-dis-
eases/thrombotic-thrombocytopenic-purpura/ .National Or-
ganization for Rare Disorders (NORD)

4. James N. George: How | treat patients with throm-
botic thrombocytopenic purpura: 2010 Blood (2010)
116 (20): 4060-4069. https://doi.org/10.1182/
blood-2010-07-271445

5. Abu-Hishmeh M, Sattar A, Zarlasht F, et al. Systemic Lupus
Erythematosus Presenting as Refractory Thrombotic Throm-
bocytopenic Purpura: A Diagnostic and Management Chal-
lenge. A Case Report and Concise Review of the Literature.
Am J Case Rep. 2016; 17: 782-787.

6. Mariotte E, Azoulay E, Galicier L, et al. French Reference
Center for Thrombotic Microangiopathies. Epidemiology
and pathophysiology of adulthood-onset thrombotic micro-
angiopathy with severe ADAMTS13 deficiency (thrombotic
thrombocytopenic purpura): a cross-sectional analysis of
the French national registry for thrombotic microangiopathy.
Lancet Haematol 2016;3:237-45.

7. Blombery P, Kivivali L, Pepperell D, et al. TTP registry steer-
ing committee. Diagnosis and management of thrombotic

10.

1.

12.

13.

14.

15.

16.

17.

thrombocytopenic purpura (TTP) in Australia: findings from
the first 5 years of the Australian TTP/thrombotic microangi-
opathy registry. Intern Med J 2016;46:71-9.

. Nesher G, Hanna VE, Moore TL, et al. Thrombotic microan-

giographic hemolytic anemia in systemic lupus erythemato-
sus. Semin Arthritis Rheum 1994; 24:165-72.

. Musio F, Bohen EM, Yuan CM, et al. Review of thrombotic

thrombocytopenic purpura in the setting of systemic lupus
erythematosus. Semin Arthritis Rheum 1998; 28:1-19.
James N, George MD. Thrombotic Thrombocytopenic Pur-
pura. May 4, 2006 N Engl J Med 2006; 354:1927-1935.
Lansigan F, Isufi |, Tagoe CE. Microangiopathichaemolyti-
canaemia resembling thrombotic thrombocytopenic purpura
in systemic lupus erythematosus: the role of ADAMTS13.
Rheumatology (Oxford) 2011;50:824-9.

Jang MJ, Chong SY, Kim IH et al. Clinical features of severe
acquired ADAMTS13 deficiency in thrombotic thrombocy-
topenic purpura: the Korean TTP registry experience. Int J
Hematol 2011;93:163-9.

Fujimura Y, Matsumoto M. Registry of 919 patients with throm-
botic microangiopathies across Japan: database of Nara Med-
ical University during 1998-2008. Intern Med 2010;49:7-15.
Hassan, Ali Taha A, Mahmoud Ibrahim Yousef Elbadry,
and Mohammad Adel Tawfik. A Case Report of Thrombotic
Thrombocytopenic Purpura Associated with Systemic Lupus
Erythematosus: Overlapping Features. Am J Med Case Re-
ports 2.10 (2014): 206-213.

Abu-Hishmeh M, Sattar A, Zarlasht F, et al. Systemic lupus
erythematosus presenting as refractory thrombotic thrombo-
cytopenic purpura: a diagnostic and management challenge.
A case report and concise review of the literature. Am J Case
Rep. 2016;17:782-787.

Liang Sj, Zheng Qy, Li MS et al. Response to belimumab in
thrombotic thrombocytopenic purpura associated with sys-
temic lupus erythematosus: a case-based review. Clin Rheu-
matol 2022,41, 2561-2569.

Chen J, Jin JX, Xu XF et al. Successful treatment of plasma
exchange-refractory thrombotic thrombocytopenic purpura
with rituximab: A case report. World J Clin Cases. 2020 Jun
26;8(12):2617-2622.

Submitted: 02.05.2023

> Correspondence address:

M. Krstevski
University Clinic of Internal Medicine
Skopje, R. North Macedonia



PEBMATONOIMMA
Vol. XXXI, Ne 2/2023

RHEUMATOLOGY
Vol. XXXI, Ne 2/2023

81

E®EKTUBHOCT HA PUTYKCUMAB MNPU TPYAEH 3A JIEYEHUE NAUMEHT
C NOJIMMUO3UT

U. MomyeBa', U. KaamuH', H. Ctonnos?

'Otoenenve no pesmaronorusi, YMBAJT — Byprac
2YMBAI ,Cs. UB. Puncku, Kategpa no peematonorvsi, MeauumHcku yHuBepcuteT — Cocusi

Pesrome. Br3nanumesniHume muonamuu ca xemepoeeHHa epyrna 3abonsieaHusi, psoKo cpewjaHu 8 KIUHUYHa-
ma rpakmuka. [NpedunekyuoHHO aHaaxupam HanpeyHo HabpasdeHama MycKynamypa, a 8 Yacm om criy4a-
ume e Hanuue u U3sbHMYCKYITHO 3acsicaHe Ha Koxa, b6enu 0pobose, cmasu, xpaHorpoeod, cupye. Ocmpume
¢opmu Ha MUO3UM, KOUMO ca Hall-4ecmu, ca c8bp3aHu C 8UpYycHU 3abossisaHusi U 06UKHOBEHO omuwyMsieam
CMOHMaHHO. XpoHU4yHUMe gopmu obuyaliHo ca ¢ MoAocmpo Hayarso U HeussecmHa emuorioaus. PasnuyHu-
me KIUHUYHU gheHomuriose U hopMu Ha npomuyaHe ca c8bp3aHu ¢ pasHoobpasue 8 asmoaHmumsioeama
npodykyusi. B ucmopuyvecku nnaH feyeHUemo Ha pegpakmepHume ¢oopMu Ha rnosumMuo3um u depmamomu-
03um npemubprisiea 3Ha4umersnHu rnpomeHu. ybnukysaHu ca 0aHHU Om pasuYHU rpoy4eaHus, KOumo roKas-
sam oce3zaema pedyKyusi Ha CUMMOMUMeE Ha 8b3rasieHuemo, Ho 3a CbxaljeHue, yacm om me3u 6onecmo-
MPOMEeHSAIWU JleyeHus1 He Moxaxa 0a ce ymebpOosam 6 pesmamorsiocudyHama rnpakmuka kamo 0ocmambyHO
eghekmusHuU. Jlumumupawu ¢hakmopu ca pempoCrieKmuBHUSIM xapakmep Ha me3u rpoy4ye8aHusi, Kakmo u
pasuYHU 8KIOYsaWU U U3KIYsawu Kpumepuu. Bbrpeku mosa npe3 rnocrnedHume 200UHU ce rnosieseam
8ce rnogeye 0aHHU, Koumo rpedcmassam pumykcumab kamo e0Ha om obewasawjume MOMEKyU 3a fie4eHue
Ha peghpakmepHU nayueHmu, ¢ KOH8eHUUOHAasHU CUHMemuyHU 6051ecmornpoMeHawu aHmupesmamuyHU
cpedcmea. lNpedcmassime KnuHUYeH crydal Ha MbX Ha 40 e., om bssnama paca, ¢ debrom Ha 6orecmma ¢
¢hebpunumem, acmeHoaduHamusi, MyCKyiHU 6osnku u criabocm, nepukapdeH u riesparneH udnus. lpu nayu-
eHma e nposedeHo ieyeHue ¢ 2/IlKOKOpmMuUKoudu, Mmemompekcam, nyrc-mepanuu ¢ MemusnpedHU30sI0H U
uuknoghocchamud, Kakmo u ryrc-mepanusi ¢ UHMPaseHO3HU UMyHO2/106ynuHu. opadu epemeHHUs echekm
om fiedeHUemo U Hacmwbunus penarc Ha bornecmma npu nayueHma e 3aro4yHama meparusi ¢ MUKogheHo-
lam Mmoghemun (emecmo Memompekcam). Bbripeku moga e omyemeH Ho8 rnuk Ha 6olecmHama akmugHocm,
KoUmo e Harnoxusn noOHoesieaHe Ha fyrc-mepanuume ¢ MemusnnpedHU30IoH U yukmnogocgamud. Mopadu
pegpakmepHus xo0 Ha bonecmma e npoeedeHo JfieyeHUe ¢ pumykcumab cred nodnucaHo UHGOPMUPaHO
cweniacue om cmpaHa Ha 6onHus. OmyemeHu ca 3HadumernHa pedykyusi Ha 6ornecmHama akmueHocm u
006Bp KNUHUYEH U meparnesmuyeH eghekm.

Knroyoeu dymu: nonumuo3dum, pumykcumab, KIuHU4eH criydal

BbBEOEHUE

Bb3nanutenHute MuonaTtMm ca XeTeporeHHa
rpyna 3abonsaBaHud, psako cpellaHu B KNnMHUYHaTa
npaktuka. NpeannekumMoHHO aHraxupar HanpevyHo
HabpasgeHaTa myckynaTtypa, a B YacT OT cryyaute
€ Hanuue 1 N3BbHMYCKYITHO 3acsiraHe Ha Koxa, 6enu
npobose, cTaBu, xpaHonpoBoa, cbpue [1]. OcTpuTte
opMK Ha MMUO3UT, KOUTO Ca Har-4ecTn, ca CBbp3a-
HK ¢ BMpYCHU 3abonsaBaHns U OOMKHOBEHO OTLLYMS-
BaT CMOHTAHHO [2]. XpOHMYHUTE hopMn obudariHo
ca C MogoCTpO Havano M HeusBeCTHa EeTUONOorus.
Okorno 10-15% ot Tax ce acoummpaT ¢ nogsiexatio
3roKka4ecTBeHo 3abonsBaHe, Han-4ecTo Npu Nauu-
€HTU C AepMaToMMnOo3uT [2]. PasnuuHuTe KrMHUYHK
deHoTMnoBe 1 hopMn Ha NPOTUYAHE Ca CBbP3aHu C
pasHoobpasne B aBToaHTUTANOBaTa npogykums [2].
ToBa npegnonara HaNM4YNETO Ha Pa3NNUYHN reHeTNY-

HO-OEeTEPMUHMPAHN MEXaHU3MU Ha OTAENHUTE KNu-
HU4HUTE n3aeu [1, 2]. DedunHnpaHm ca HAKOMNKO noa-
rpynv MavonaTtudyeH MuosuT, KnacuduvumpaHm kato
nonumunosnt (PM), oepmatomumosut (DM), mmosut c
BkrtouBaHus (IBM), mnosunt npu cuctemHm 3abons-
BaHMS Ha cbeanHuTenHarta TbkaH (C3CT) u gp. [1].
3a NbpBM MbT MNO3UTBLT € onucaH npe3 1863 .
oT BarHep npu naumMeHT CbC 3HaYMTENHM KOXHN 0O-
puBu [1, 3, 4]. Ha no-kbceH eTtan B nutepaTtypaTta ce
nosiBsABaT Nybnukaumm, ye Bb3nanvMTenHu mmonatmm
MoraT Aa Bb3HMKHAT U MpU NUMCca Ha KOXHO aHraXu-
paHe [1, 3, 4].
3abonsBaHeTo ce AuarHocTuumpa Bb3 OCHO-
Ba Ha AaHHM OT aHamHe3a, (bu3nkaneH cTaTyc U
KOMMMEKCHN M3CreaBaHus, BKYBALLM MOBULLEHO
CEePYMHO HUBO Ha MYCKYIIHUTE €H3VMMW W HanuyHu
aBToaHTUTENa B CepymMa, TeCTBaHe Ha MyCKyrHa-
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Ta cnabocTt, enektpomuorpadusa n ouoncus. MNpes
nocnegHUTe roguHy BCe MO-LUMPOKO B KMNMHUYHATa
npakTvka ce Hanara MSCTOTO Ha obpasHaTta guvar-
HOCTMKa — B YaCTHOCT MarHWTHOpPE3OHaHcHaTa To-
morpadusa (MRI). MNpu npoBexgaHe Ha enekTpo-
Muorpacdmsi U SapeHo-MarHnTeH pesoHaHc (AMP)
n aBete 3abonseaHua (PM n DM) nokassat npu-
MoKpMBalLM Cce XapakTepucTuku. Bbnpekn Tesm
CXoAcTBa Te moraT ga 6baat pasrpaHuyeHu egHo
OT APYro Ype3 XUCTOMOTNYHUTE XapaKTepUCTUKM OT
npoeegeHa 6uoncus [5]. OT uMyHonorMyHa rnegHa
TOYKa CbLLO Ce YCTaHOBSABAT OnpeferneHn pasnu-
4yng. [lepmMatoMuosnTbT € XyMopariHo MeauMpaHo
3abonsiBaHe, 4OKATO NpY NONMMUO3NTBLT ce Habrto-
Aasa T-kneTb4yHO MeauupaH otrosop [6]. MNpu asete
3abonsBaHUsA ce yCTaHOBSBaT XapaKTepHW aHTu-
Tena, KoMTO ce Krnacuduumpart KaTto aBToaHTuTena,
cBbp3aHu ¢ mmo3nt (MAA) (kouto morat ga 6vaat
OTKpUTW Npu naumnenTn ¢ gpyrn C3CT) n cneumnduy-
HW 3a Mmno3uT aHtutena (MSA), kouto ce oTkpmsar
NpeguMHO Npu nauueHTuTe ¢ MmosnT [1, 7].

OCHOBHO CpefacTBO 3a feveHue ca [TKOKop-
Tukonam (FK) B KomMOuHaumsi ¢ MMyHOcynpecopwu
(UC). NporHozata e BapnabunHa, KaTto BbB BpeMe-
TO MHO3MHCTBOTO OT NauMeHTUTE pPa3BMBaT XPOHNY-
HO 3abonsiBaHe ¢ peumamsBu. EQHO oT aHTuTenarta
C Ham-ronsima cneumduyHocT e aHTu-Jo1. Cnopen
nutepatypHute gaHHn 90% ot Jo-1 no3nTuBHUTE
nauveHTU MMaT MYycKyrnHo 3abonsiBaHe [5]. Opyru
aBTopW AaBaT MPOTMBOPEYMBM Pe3ynTaTt OTHOCHO
Bpb3kaTta Ha aHTu-Jo-1 n PM/DM. B Hakonko npo-
y4YBaHUSA € yCTaHOBEHO, Ye aHTu-Jo-1 e No-cBbp3aH
¢ PM, otkonkoto ¢ DM [8, 9]. 3a pasnuka oT Te3un
pesynTtatu Apyro npoyysaHe nokassa, 4Ye aHTu-Jo-1
npucbcTBa MOYTU €OHaKBO MNpu nauueHtn ¢ PM
n DM [10]. Tean pasnuku morat ga ce AbInkaT Ha
pa3nu4Hu gemorpadpckm pasnunums [11]. OcBeH ToBa
OaHHUTe OT nocrneaHuTe NpoyYBaHMs MOKa3earT, Ye
TUTPUTE Ha aHTU-JO-1 ca CBbpP3aHW C aKTMBHOCTTA
Ha 3abonsiBaHeTo [11-14].

KNMHWYEH cny4yAn

MpeacraBame MbX Ha 40-rogvwiHa Bb3pacT,
oT bsanarta paca. B Ha4yanoto Ha 2016 r. 6onecTTa
nebtoTmpa ¢ npoaobimkunu 2 mMeceua GebpunuTer,
acTeHoaguHamusi, MycKynHu 6onkm n crnabocT, ne-
puykapgeH v nneBpaneH u3nue. ToraBa e XOcnu-
TanusavpaH BbB BoeHHOMeguUMHCKa akagemus
(BMA) — Codpumsa. OTxBbprneHn ca MHPeKUmnosHa u
HeonnasMeHa reHesa Ha onfakBaHWUsTa, KaKTo U Ha-
pyLweHnss BbB (DYHKUMATA Ha LWMTOBMAHATA XIe3a,
cnep npoBefeHN MHOXECTBO NlabopaTopHM, MUKPO-

OuonornyHu 1 obpasHu m3crnegBaHusi. Bb3 ocHoBa
Ha onucaHuTe cybekTnBHM onnakeaHus, EMI gan-
HM 32 MUOreHHa yBpeda, MOBULLEHM HMBA Ha OC-
Tpodha3oBuTe Mnokasatenu, BUCOKN CEPYMHM HMBA
Ha MYCKYITHUTE €H3UMU U MONOXUTENHW pe3ynTaTty
oT ANA-6MOT 1 MMO3UTEH UMYHODBMNOT € nocTaBeHa
AuarHosa nonummnosut. 3anovHaTa e tepanuda ¢ K
C HavarnHa gosa 1,5 Mr/kr u nocteneHHa peaykuuns
[0 OHeBHa [o3a 16 Mr NpegHN30M0OHOB EKBUBASIEHT.
Ha To3u ¢poH npe3 HoemBpu 2016 1 man 2017 1. ca
perucTpupaHn ABa penanca, OBnafsiHu ¢ nyrnc-Te-
panuu metunnpegHusonoH 1.0 r (MTMI) n nync-Te-
panuu nHTpaBeHo3eH umyHornobynuH (MTUB). Ot
cpepata Ha mawn 2017 r. e 3anovHaTta 6onecronpo-
MeHswa Tepanusa ¢ metoTtpekcat (MTX) B ceamny-
Ha gosa 20 Mmr, ¢ NoCTeNeHHa peaykums Ha gosarta
Ha 'K go 10 mr aHeBHo. Cref nocTuraHe Ha Hucka
©onecTHa akTMBHOCT, npe3 aekemspn 2018 1. e pe-
rMCTpUpaH HOB pernarc, OTHOBO C hebpunuTet, Mu-
anruu, apTpanrumn, MyckynHa cnabocT, CKOBaHOCT B
LUMAHO-PaMEHHNST N Ta30BUA MOSIC, Kalunmua, BUCO-
ka nabopartopHa 1 MMyHOMOrM4YHa akTMBHOCT U MpPo-
TenmHypusa 0o 1,5 . 3a 24 yaca. ToraBa nauneHTbLT €
XocnuTanuampaH B PeBMaTtonornyHo otgeneHne Ha
YMBAI — Byprac, un cnef CKpUHUHT 3a UHEKLUN 1
HeonnasMu ce B3eMa peLlleHne 3a UHULUupaHe Ha
nyncoea Tepanuda. Ha doHa Ha execegMmuyeH npu-
eM Ha 20 mr MTX ce npoBexgaTt exxemeceyHo MNTMI
1.0 r, nync-tepanun umknodgocdamug (MTLD) 1.0 1,
MTWB (400 mr/kr) B npoabInkeHe Ha 6 nopeaHu Me-
ceua. JleueHnetro ¢ MTX e oTueTeHO KaTo Heedek-
TMBHO 1 oT 08.01.2019 . TO ce 3ameHs C as3aTuo-
npuH 100 Mr gHeBHo. MNpuembT My cnea cegMmuua ce
npeycTaHoBsABa Nopaau NosiBa Ha ropeH gucnenTu-
YeH cuHgpoMm. BbactaHoBsaBa ce Tepanuata ¢ MTX,
B ceaMu4Ha fo3a 25 Mmr, 3aeHo C nyncoeaTa Tepa-
nusi. Tasn TepaneBTMYHa KOMOWHALMA He BOAM A0
oBnagsaBaHe Ha 6onecTHaTa akTUBHOCT U € OTYyeTe-
Ha kaTo HeedekTMBHa. ToBa Hanara npe3 tonm 2019
MTX pa 6bae 3aMmeHeH ¢ MuMkod)eHonat ModeTun
2 T OHEBHO, Ha doHa Ha exemecedHa MNTMI1. Tpwu
MeceLa Nno-KbCHO € NocTUrHaTa YacTuyHa peMUCUs
C oBnagsaBaHe Ha npoTeuHypusita u MNTMIT e npe-
ycTaHoBeHa. Npu nogabpxawo nevyeHne ¢ MM® n
'K 10 mr gH., B kpas Ha anpun 2020 r. ca peructpu-
paHun HoB penarnc ¢ debpunutet go 38,2°C, mmnan-
rmn, MycKyrnHa cnabocCT 1 CKOBaHOCT, OTOK Ha AsAcHa
ANaH — BoMapHo, apTpanrim, BUCOKa MMyHONOrM4Ha
1 nabopatopHa aKTMBHOCT, NeBkounTo3a. CepyMHo-
TO HMBO Ha K®K pgoctura Hueo > 7000 U/Il. Umai-
K1 NpeaBua HaTpynaHus BeYe OnuT C nauueHTa, ce
npeueHsiea, Yye MNTMIM n MTLU® ca ¢ 6bp3ounsyepn-
Bal ce edeKT U He BOAAT OO TpawmHO MoTUCKaHe
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Ha OonecTHaTa akTMBHOCT. Cnep nognuceaHe Ha
MHOPMMPaAHO Cbrnacue, U3BbLH KpaTkaTa xapakTe-
pUCTUKa Ha NpoayKTa, U B3eMarku npeasua aHHN-
Te OT NyOnuKyBaHUTE KIMNMHUYHK HabnogeHus [2, 15,
16, 17], Ha 28.04.2020 r. ce 3ano4yBa Tepanus C pu-
Tykcmab B gosa 700 Mr 1.B. B YETMPU NOPELHU Cen-
muun. OT man 2020 go HoemBpu 2020 e nocTurHata
KNUHU4YHa 1 nabopaTtopHa pemMucus, ¢ Hopmanuan-
paHe Ha cepyMHOTO HMBO Ha KPK npu nepcmctumpaly
aBTOQHTUTAMOB CUHTE3, HO C HOPMaITHN CTOMHOCTU
Ha dpakumuTe Ha KomnnemeHTa. C uen 3agbpxaHe
Ha NOCTUrHaTUSA TepaneBTUYEH pe3ynTaT NekyBaLlu-
AT eKun B3ema peLleHne 3a BodeHe Ha noaabpxa-
wo bonecTtonpomeHsLwWwo nedeHne ¢ Rituximab 500
Mr 1.B. Ha Bcekn 6 meceua. Ha 01.11.2020, yetnpun
OHW cnep nopegHata WHAQY3Ms Ha Rituximab, na-
UMEHTBT pasrpblia TOKCOMHMEKLNO3EH CUHOPOM,
cbe cumntomu ot AN, ¢ nonoxuteneH COVID-19
PCR (SARS-CoV-2 RNA) TecT. NpoBexaa ce aBa-
[eCeTAHEBHO NnevYeHne Ha MHeKLMaTa B AOMaLLHN
n 6onHu4HM ycnosus, Ha 21.11.2020 r. e gexocnu-
TanuaupaH agebpuneH, 6e3 napeHXMMHU NPOMEHN
Ha KOHTporfHaTa peHTreHorpadwus Ha GenuTe gpo-
ooBe, MNMKK 1 BCMYKM BUMOXMMUYHWU MokasaTenn — B
HopMma, KPK — 95 U/I. MNMpeasug Beve nybnvkyBaHuTe
OaHHW 33 pucka OT NPUNOXKEHNETO Ha pUTykcmab B
ycrnosusata Ha Kosua-19 [18, 19], cneasawara nna-
HoBa MHQy3us 3a man 2021 r. ce otnara. o kpas
Ha cenTemBpu 2021 r. NAUNEHTBT € B KIIMHUYHA U
nabopartopHa pemucusi. B HauyanoTo Ha OKTOMBpMU
2021 r. HacTbNBa HOB penarc, KOUTO ce oBrnaassa
¢ MTMTI1, HenocpeacTBEHO cnea KOATO € NPUroXeH
putykcumab. Cnegsawute MHy3mmn ¢ putykcmumat
ce nposexaat npe3 anpun 2022 n oktomspu 2022.

nTMn
MMP

nTMn

[lBe roamHu criedl 3anoYBaHEToO Ha NEYEeHNeTo ¢ pu-
TchmmaG, He3aBUCMMO OT HalnoXunute ce npeKkbe-
BaHUA, NAUUEHTBbT OT OKOJ10 1 rogonMHa e B KInHn4Ha
peMucUsi C HOpMarnHuM nabopaTopHK nokasaTtenu

(dowr. 1).

OBCBHXAOAHE

[EHETUYHM, KINETBYHM, XyMOPaAIlHX, WMYHHMU
dhakTopu, KakTo U dakTopu OT OKOofHaTa cpeda ca
y4yacTHuUM B eTmonartoreHesata Ha MM [2, 5]. Bbs-
MOXHUTE KOMOMHauUMM OT Te3n PakTopu BbB Bpe-
METO HU AaBaT M pas3HoObpasneTo B KMIMHUYHUTE
nposieu Ha 3abonsiBaHeTo. PelueHneTo 3a 6onecTo-
NPOMEHSALLO TepaneBTUYHO MOBEAEHME C PUTYKCU-
Mab B onuncaHus cny4van e 6a3npaHo Ha nuncara Ha
€(EeKTMBHOCT OT KOHBEHLMOHANHOTO neyeHne ¢ NK
n NC, KakTo U Ha gaHHUTE OT MOCOYEHUTE YeTnpu
nyonukauumn 3a NpuUnoXeHNeTo Ha TO3U NieKapCTBEH
npenapat npu Heronsam 6pown naumeHTn ¢ MM n M.
OTyeTeHUTe pe3yntatu OT JIEYEHMETO Ha Hawwus
nauMeHT nokasBaT 3HauyuTenHa pegykumsi Ha 6o-
necTHaTa aKTUBHOCT, KOSITO € OLleHeHa KakTo 4pe3
HOopManuauMpaHe Ha ocTpodas3oBuTe nokasaTenu,
Taka u 4Ypes 3HauuTernHa peaykumsi 1 OTCbCTBUE Ha
KITMHUYHUTE CUMMTOMU Ha Bb3narneHne Ha cTaBuTe,
MYCKynuTe, NpoTenHypusita n pebpunurera.

Oddis n cbaBTOopM NybnukyBaT pe3yntatute 3a
200 nauneHTn ¢ gnarHocTuLmMpaH toBEHUNEH Aepma-
TOMMO3UT U NONMMMUNO3UT NPU Bb3PACTHU, pedpak-
TEPHN Ha fevyeHue, nopaau KOeTo e MHUUMMpaHa
Tepanus ¢ putykcumab. OT Tax 161 (83%) nokpusat
neduHMumaTa 3a nogobpeHue. [JaHHMTe OT npo-
BEOEHOTO MpOy4YBaHe MOKasBaT, Ye JEeYEeHNETO Ha

nTue
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Bb3NanuTenHuTe MuonaTum e npeausBrKaTencTBo
3a CbBpEMEHHaTa pPeBMAaTororsi, HO 3HavuTeneH
NPOLIEHT OT NEKyBaHUTE NauMeHTU nokpmeaTt gedu-
HuuuATa 3a nogobpeHne [17].

[MoBe4eTo npoBedeHM OO MOMEHTa MNpoyyBa-
HUS1 BKIOYBAT OTAENHU pedepeHTHU LEeHTPOBE.
[aHHnTe, n3non3BaHu 3a MpPOBEAEHUTE aHanuau,
OOMKHOBEHO MMaT pPEeTPOCNEKTMBEH XapakTep 3a
Manbk Gpov mauueHTn, HabniogasaHu 3a OTHOCU-
TEMNHO KpaTku nepuvogmn OT Bpeme. B gombnHeHue,
pasnuyMaTa BbB BKMYBALLMTE U U3KIHOYBALLUTE
KPUTEPUM YCIOXHABAT OLEHKaTa Ha OTroBopa KbM
NeYeHNETO, Tl KaTo yBpexaaHeTo Ha Gonectta u
BKMIOYBAHETO Ha HEMpaBWUIIHO AuarHOCTULMpaHU
naumeHT OOMPUHACAT 3a HeoNnTMMarnHW Tepanes-
TnyHu pesyntaTtu [17, 20]. HacToawmTe npenopbku
3a neveHne Ha PM/DM noco4yBaT KOPTUKOCTEPOUAN-
Te KaTo OCHOBHa Tepanusi, KosTo Tpsbea ga 6bae

nocrnegBaHa OT PasfUMYHU MMYHOCYMNPECUBHU WK
UMYyHOMOZYNMpaLLUW areHTu CaMOCTOSITENHO unu B
KOMOUHaUMsi, BbMPEKN Ye [MIOKOKOPTUKOUANTE He
ca ouuManHo TeCTBaHW B KOHTPONMPaHM Npoy4Ba-
Husa [20]. NleyeHneto ¢ putykcumab gaea obelyaBa-
LM pe3ynTaTu, KOUTO CbBMNAAAT C HALUMS KIMHUYEH
onuT N npeAacTaBeHus crnyvan. Bbnpeku ToBa ca
Heobxoanmu 6baeLm nscneaBaHnsa B Ta3n Hacoka,
KaKTO M NPOCNEKTUBHW NPOYYBaHNS C yHUMLMPaHU
KpuTEPUN.

3AKNIOYEHUE

MpoBeXOaHETO Ha LieNeHaco4YeHn HayuyHu W3-
crneaBaHus Ha reHeTUYHO U UMYHOIOMMYHO HUBO MpW
Bb3MnanuTenHuTe MuonaTum B 6baelle 61 noMorHa-
Nno 3a onpedensiHe Ha MapKepu 3a apryMeHTupaH
1360op Ha No-npeumnsnupaHn TapreTH Tepanuu.
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EFFICACY OF RITUXIMAB IN DIFFICULT TO TREATMENT PATIENTS
WITH POLYMYOSITIS

. Momcheva', I. Kazmin', N. Stoilov?
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Abstract. Inflammatory myopathies are a heterogeneous group of diseases rarely encountered in clinical
practice. They primarily involve the transverse striated muscles, and in some cases there is also extramuscular
involvement of the skin, lungs, joints, esophagus, heart. Acute forms of myositis, which are the most common,
are associated with viral diseases and usually resolve spontaneously. Chronic forms usually have a subacute
onset and unknown etiology. The presence of different clinical phenotypes and courses is associated with
diversity in autoantibody production. Historically, the treatment of refractory forms of polymyositis and
dermatomyositis has undergone significant dynamics. Data from various studies have been published that
show a significant reduction in the symptoms of inflammation, but unfortunately some of these disease-
modifying treatments could not be established in rheumatology practice as sufficiently effective. Limiting factors
are the retrospective nature of these studies, as well as different inclusion and exclusion criteria. However, in
recent years, more and more data have emerged that present rituximab as one of the promising molecules
for the treatment of patients refractory to conventional synthetic disease-modifying antirheumatic agents We
present a clinical case of a 40-year-old Caucasian man with onset of the disease — fever, asthenodynamia,
muscle pain and weakness, pericardial and pleural effusions. The patient was treated with glucocorticoids,
methotrexate, pulse therapies with methylprednisolone and cyclophosphamide, as well as pulse therapy with
intravenous immunoglobulins. Due to the temporary effect of the treatment and the relapse of the disease,
the patient was started on mycophenolate mofetil therapy (instead of methotrexate). However, a new peak
in disease activity was reported, necessitating resumption of pulse therapies with methylprednisolone and
cyclophosphamide. Due to the refractory course of the disease, the patient was treated with rituximab after
signed informed consent. A significant reduction in disease activity and a good clinical and therapeutic effect

were reported.

Key words: polymyositis, rituximab, clinical case

INTRODUCTION

Inflammatory myopathies are a heterogeneous
group of diseases rarely encountered in clinical
practice. They primarily involve the transverse stri-
ated muscles, and in some cases there is also ex-
tramuscular involvement of the skin, lungs, joints,
esophagus, heart [1]. Acute forms of myositis, which
are the most common, are associated with viral
diseases and usually resolve spontaneously [2].
Chronic forms are usually subacute in onset and of
unknown etiology. About 10-15% of them are asso-
ciated with an underlying malignancy, most often in
patients with dermatomyositis [2]. The presence of
different clinical phenotypes and courses is asso-
ciated with diversity in autoantibody production [2].
This suggests the existence of different genetically
determined mechanisms of individual clinical man-
ifestations [1, 2]. Several subgroups of idiopathic
myositis have been defined, classified as polymyo-
sitis (PM), dermatomyositis (DM), inclusion myositis

(IBM), myositis in systemic diseases of connective
tissue (SDCT), etc. [1].

Myositis was first described in 1863 by Wagner
in a patient with significant skin rashes [1, 3, 4]. Lat-
er, publications appeared in the literature that inflam-
matory myopathies could also occur in the absence
of skin involvement [1, 3, 4].

The disease is diagnosed on the basis of an-
amnesis, physical status, and complex investiga-
tions, including an elevated serum level of muscle
enzymes and the presence of autoantibodies in the
serum, muscle weakness testing, electromyography,
and biopsy. In recent years, the place of imaging di-
agnostics — in particular magnetic resonance imag-
ing (MRI) — has become more and more widespread
in clinical practice. On electromyography and mag-
netic resonance imaging (MRI), both diseases (PM
and DM) show overlapping features. Despite these
similarities, they can be distinguished from each oth-
er by the histological features of a biopsy [5]. From
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an immunological point of view, certain differences
are also established. Dermatomyositis is a humor-
ally mediated disease, whereas polymyositis has a
T-cell mediated response [6]. In both diseases, char-
acteristic antibodies are found, which are classified
as myositis-associated autoantibodies (MAA) (which
can be found in patients with other SDCT) and my-
ositis-specific antibodies (MSA), which are mainly
found in patients with myositis [1, 7].

The main means of treatment are glucocorticoids
(GC) in combination with immunosuppressants (IS).
Prognosis is variable, with the majority of patients
developing chronic disease with relapses over time.
One of the antibodies with the greatest specificity is
anti-Jo1. According to literature data, 90% of Jo-1
positive patients have muscle disease [5]. Other au-
thors provide conflicting results regarding the asso-
ciation of anti-Jo-1 and PM/DM. Anti-Jo-1 has been
found to be more associated with PM than DM in
several studies [8, 9]. In contrast to these results,
another study showed that anti-Jo-1 was almost
equally present in PM and DM patients [10]. These
differences may be due to various demographic dif-
ferences [11]. Furthermore, data from recent studies
have shown that anti-Jo-1 titers are associated with
disease activity [11-14].

CLINICAL CASE

We present a 40-year-old Caucasian male. At
the beginning of 2016, the disease debuted with 2
months of fever, asthenodynamia, muscle pain and
weakness, pericardial and pleural effusions. Then
he was hospitalized in the Military Medical Academy
(MMA) — Sofia. Infectious and neoplasmic genesis of
the complaints, as well as disorders in the function
of the thyroid gland, based on numerous laboratory,
microbiological and imaging studies, were rejected.
Based on the described subjective complaints, EMG
data of myogenic damage, increased levels of acute
phase indicators, high serum levels of muscle en-
zymes and positive results of ANA-blot and myositis
immunoblot, a diagnosis of Polymyositis was made.
GC therapy was started with an initial dose of 1.5 mg/
kg and a gradual reduction to a daily dose of 16 mg
prednisolone equivalent. Against this background, in
November 2016 and May 2017, two relapses were
registered, controlled with pulse therapy methylpred-
nisolone 1.0 g (PTMP) and pulse therapy intravenous
immunoglobulin (PTIV). From the middle of May
2017, disease-modifying therapy with methotrexate
(MTX) was initiated in a weekly dose of 20 mg, with
a gradual reduction of the dose of GC to 10 mg daily.

After achieving low disease activity, a new re-
lapse was registered in December 2018, again with
fever, myalgias, arthralgias, muscle weakness,
stiffness in the neck-shoulder and pelvic girdle,
cough, high laboratory and immunological activity
and proteinuria up to 1, 5 g for 24 hours. Then the
patient was hospitalized in the Rheumatology De-
partment of UMHAT Burgas and after screening for
infections and neoplasms, a decision was made to
initiate pulse therapy. Against the background of a
weekly intake of 20 mg. MTX is carried out month-
ly PTMP 1.0 g, pulse therapies cyclophosphamide
(PTCYP) 1.0 g, PTIV (400 mg/kg) for 6 consecu-
tive months. The treatment with MTX was reported
as ineffective and from 08.01.2019 it was replaced
with Azatioprin 100 mg/day. Its intake is discon-
tinued after a week due to the appearance of an
upper dyspeptic syndrome. The therapy with MTX,
in a weekly dose of 25 mg, together with the pulse
therapy, is re-initiated. This therapeutic combina-
tion did not control the disease activity and was
reported as ineffective. This necessitates, in July
2019, MTX to be replaced with Mycophenolate
Mofetil 2 g daily per os, against the background of
monthly PTMP. Three months later, partial remis-
sion was achieved with control of proteinuria and
PTMP was discontinued. In maintenance treat-
ment with MMF and GC 10 mg daily, at the end
of April 2020, a new relapse was registered with
fever up to 38.2 °C, myalgias, muscle weakness
and stiffness, right palmar-volar swelling, arthral-
gias, high immunological and laboratory activity,
leukocytosis. The serum level of creatine phos-
phokinase reaches a level > 7000 U/I. Taking into
account the already accumulated experience with
the patient, it is estimated that PTMP and PTCYP
have a rapidly exhausting effect and do not lead to
permanent suppression of disease activity.

After signing an informed consent, outside the
summary of product characteristics and taking into
account the data from the published clinical obser-
vations [2, 15, 16, 17]., on 28.04.2020 therapy with
Rituximab at a dose of 700 mg was started. i.v. in
four consecutive weeks. From May 2020 to No-
vember 2020, clinical and laboratory remission was
achieved, with normalization of the serum CPK level
with persistent autoantibody synthesis, but with nor-
mal values of the complement fractions. In order to
maintain the achieved therapeutic result, the treating
team decided to conduct maintenance disease-mod-
ifying treatment with Rituximab 500 mg i.v. every 6
months. On 01.11.2020, four days after the next
infusion of Rituximab, the patient developed a tox-
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oinfectious syndrome, with symptoms of GD, with
a positive Covid-19 PCR (SARS CoV 2 RNA) test.
A twenty-day treatment of the infection was carried
out at home and hospital conditions, on 21.11.2020
he was discharged afebrile, without parenchymal
changes on the control X-ray of the lungs, complete
blood count and all biochemical parameters were
normal, CPK — 95 U/I. Given the already published
data on the risk of Rituximab administration in the
conditions of Covid 19 [18, 19]., the next scheduled
infusion for May 21 was postponed. By the end of
September 2021, the patient is in clinical and labo-
ratory remission. At the beginning of October 2021
a new relapse occurred, which was controlled with
PTMP, immediately after which Rituximab was ad-
ministered. The next Rituximab infusions will take
place in April 2022 and October 2022. Two years af-
ter initiation of Rituximab treatment regardless of in-
terruptions, the patient has been in clinical remission
for about 1 year with normal laboratory parameters

(Fig. 1).

DiscussION

Genetic, cellular, humoral, immune factors, as
well as environmental factors are participants in the
etiopathogenesis of PM [2, 5]. The possible combi-
nations of these factors over time also give us the
diversity in the clinical manifestations of the disease.
The decision for disease-modifying therapeutic be-
havior with Rituximab in the described case is based
on the lack of effectiveness of conventional treat-
ment with GC and IS, as well as on the data from

nTMn
MM

nTMn

the mentioned four publications on the application
of this drug in a small number of patients with PM
and DM. The reported results of our patient's treat-
ment show a significant reduction in disease activity,
which was assessed both by the normalization of
acute-phase indicators and by a significant reduction
and absence of clinical symptoms of inflammation of
the joints, muscles, proteinuria and fever.

Oddis et al published the results of 200 patients
diagnosed with treatment-refractory juvenile derma-
tomyositis and adult polymyositis for whom rituximab
therapy was initiated. Of these, 161 (83%) met the
definition of improvement. Data from the conducted
study show that the treatment of inflammatory myop-
athies is a challenge for modern rheumatology, but
a significant percentage of treated patients achieve
the definition of improvement [17].

Most studies conducted so far have included
separate reference centers. The data used for the
analyzes performed were generally retrospective in
nature for a small number of patients observed for
relatively short periods of time. In addition, differenc-
es in inclusion and exclusion criteria complicate the
assessment of treatment response, as disease im-
pairment and the inclusion of misdiagnosed patients
contribute to suboptimal therapeutic outcomes [17,
20]. Current recommendations for the treatment of
PM/DM state corticosteroids as the primary therapy
to be followed by various immunosuppressive or im-
munomodulatory agents alone or in combination, al-
though glucocorticoids have not been formally test-
ed in controlled trials [20]. Treatment with rituximab
has shown promising results, which are consistent
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with our clinical experience and the presented case.
However, future research in this direction as well as
prospective studies with unified criteria need to be
conducted.

CONCLUSION

Conducting targeted scientific research at the ge-
netic and immunological level in inflammatory myop-
athies in the future would help to define markers for
reasoned selection of more precise targeted therapies.
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