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ABSTRACT

Relapsing polychondritis (RPC) is an autoimmune disease characterized by the inflammation of cartilaginous
tissues and other tissues rich in proteoglycan. Concomitant diseases, particularly myelodysplasia or systemic
autoimmune disease, can be detected in one-third of the patients with RPC. Unlike adults, RPC in children is
less often associated with other autoimmune diseases. The diagnosis of RPC is established using the McAdam
criteria (1976) or Damiani criteria (1979). The basis of the pathogenesis of RPC is an autoimmune reaction,
which is initially directed against cartilage and then spreads to non-cartilaginous tissues. One of the elements
in the pathogenesis of RPC is the mechanical trauma of cartilage, resulting in the release of pro-inflammatory
cytokines (tumor necrosis factor alpha, interferon-y, interleukin-8, and macrophage inflammatory protein 1)
and local inflammation followed by the formation of auto-antibodies in a patient with a genetic predisposition.
In the treatment of RPC, steroids, non-steroidal anti-inflammatory drugs, and colchicine are used and, if
these are ineffective, immunosuppressants are prescribed. The most effective anti-cytokine drugs used in the
treatment of RPC are tumor necrosis factor-alpha (TNF-) inhibitors, IL-1 receptor antagonists, an inhibitor of
the co-stimulatory pathway of T-lymphocyte activation, and monoclonal antibodies against the IL-6 receptor.
Given the fact that management of these patients is very complex, the aim of the study is to review available
data on pathogenetic mechanisms of biological agents in the management of relapsing polychondritis.

Key words: Relapsing polychondritis, clinics, etiopathogenesis, biological agents.

Recurrent polychondritis (RP) is a rare au-
toimmune disease, mainly affecting hyaline,
elastic and fibrous cartilaginous tissues [1-5].
There may also be inflammation of other or-
gans, whose tissues contain a lot of proteogly-
can, such as the eyes, heart, blood vessels, inner
ear and kidneys. One third of patients with RP
have a concomitant disease, including system-
ic vasculitis, dermatological or hematological
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diseases, and other systemic rheumatic diseases
(Fig.). These diseases can precede or be simul-
taneously present with

Recurrent polychondritis does not have
pathognomonic clinical, radiologic, or histo-
pathological signs, and so the diagnosis is made
on the basis of a complex of clinical manifesta-
tions, laboratory data, radiological data and a
biopsy of cartilaginous tissue. Known diagnos-
tic criteria are the original “so-called” McAd-
am criteria. To diagnose RP, 3 or more clin-
ical signs are necessary. Damiani et al. (1979)
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supplemented these criteria by including histo-
logical confirmation and response to therapy
(Table).

The Damiani criteria are also used to diag-
nose RP in children. Despite the fact that RP in
children is rare, more than 44 cases have been
described in the English-language literature. In
childhood, the damage caused to the respirato-

)Ke]\yAO‘lHO-KMIHe‘{HbIe 3a60AeBaHMs:
BOCIAAMTEABHOE 3a60AeBaHME KUIIEYHNKA,
[IePBUYHBI GUAMAPHBIL LUPPO3

TemaToAormueckne 3a6oAeBaHus:
MUEAOAMCIAACTUICCKUHA CHHAPOM,
Anmdoma

Apyrue BocaauTeAbHble 3a60AeBaHMS:
perponepuToHearbHbI Gu6pos, ayTo-
MMMYyHHbIE 3a60A€BaHMS WNUTOBMAHON

JKeAe3bl, CApKOMAO3, MEHMHTO9HIeDaANT,

cemeiiHasA CPeAM3EMHOMOPCKAA AMXOpPAAKa

ry tract (trachea, larynx) presents the greatest
severity. Endotracheal intubation, bronchosco-
py and biopsy can serve as a trigger for the
disease. Also in the literature it is noted that
the onset of the disease in childhood is more
common in girls than in boys. Unlike adults, RP
in children is less often associated with other
autoimmune diseases [6—8].

3a60AeBaHMS COEAMHUTEABHOM TKAHM:
CUCTEMHAsA KpacHasd BOAYaHKa, CMHAPOM

Ilerpena, cucTeMHBI CKAEPO3, PEBMATOMAHBII

apTpur, IOBEHMABHBIN MAMOHBTI/I‘{ECKI/Iﬁ apTput

AepmaTororndeckue 3a6oreBaHms:
cuappom Ceura, repreTndopMHBIA
AepMaTuT, ncopuas

CucremHble BaCKYAUTSI:
ANCA-accounmnpoBaHHbI BACKYANT,
aprepunt Takascy, y3eAKOBbI
[OAMAaPTEPHUHUT, KPHOTAOGYAVHEMUL

Figure. Systemic diseases associated with relapsing polychondritis

Ta6anmga
Table

Criteria for diagnosing relapsing polychondritis

Author

Criteria

L.P. McAdam et al.

Relapsing chondritis of both auricles
Non erodible inflammatory polyarthritis
Chondritis of nasal cartilages
Eye inflammation: conjunctivitis, keratitis, scleritis, uveitis
Chondritis of respiratory passages: laryngeal, tracheal cartilage

Cochlear or vestibular damages: sensory neural hearing loss, ringing in the ears, dizziness

L.P. McAdam et al.

Three out of six criteria are necessary for a diagnostic assessment

[0
J. M. Damiani et Three out of six McAdam et al. [9] criteria or
al. [10] one out of six McAdam et al. [9] criteria and positive histological confirmation or
two out of six McAdam et al. [9] criteria and the response to corticosteroid or dapsone
PATHOPHYSIOLOGY cytes), which ultimately leads to the destruction

Pathophysiology of RP still remains contro-
versial and poorly understood. In the case of
RP, inflammatory infiltrate in the affected tis-
sue is polymorphic and consists of lymphocytes
(mainly CD4 + T cells), macrophages, neutro-
phils and plasma cells. Infiltration of tissues with
various cellular and humoral factors leads to the
release of enzymes, such as metalloproteinase of
intercellular substance and reactive oxygen in-
termediate (by inflammatory cells and chondro-

of cartilage and other proteoglycan-rich tissues
[11]. The main hypothesis about the pathophys-
iology of RP is an autoimmune reaction, which
is initially directed against the cartilage and
then spreads to non-cartilaginous tissues [11].

ETIOPATHOGENESIS

Etiopathogenesis of RP is a combination of
several factors, including genetic predisposition,
trigger factor and autoimmunity. Trigger fac-
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tors can be chemical, toxic and infectious agents
or physical (direct injury). Recently, cases of RP
have been reported [12] after trauma to the
auricle and [13] intravenous administration of
biologically active substances (eg chondroitin
and glucosamine), which can have a direct toxic
effect on the cartilage. This suggests that there
is a direct link between trauma and the onset of
autoimmune processes. Canas et al. [14] exam-
ined patients with RP and found that patients
with a history of cartilage trauma had more
signs of autoimmune diseases than those who
did not have an injury. Consequently, the pos-
sible mechanisms of RP include the release of
cryptogenic antigen, the recognition of patho-
genic structure and metabolic changes caused
by trauma [15]. The disease onset in children
was described after bronchoscopy and endotra-
cheal intubation, which can be a trigger [6].

The involvement of cartilaginous structures
rich in proteoglycan in the pathological pro-
cess in case of RP is explained by activation of
the humoral component of the immune system.
Circulating and tissue antibodies to type II, IX
and XI collagen were detected in patients with
RP using the method of indirect immunofluo-
rescence [16 - 18]. Studies have shown that an
increased level of cartilage-specific matrix pro-
tein-1 in the serum can be detected in patients
with RP, especially in the active phase [19 -
20]. However, neither anti-collagen antibodies
(mainly Type II, including other types - IX, X
and XI), nor antibodies to matriline-1 are sensi-
tive enough for use in diagnostic purposes, since
they are found in a limited number of patients,
and they are not specific for RP. For example,
serum antibodies to type II collagen that are
found in approximately 30% of patients with RP
can also be diagnosed in rheumatoid arthritis
[21, 22]. The levels of serum chemoattractant
protein 1 (MCP-1), macrophage inflammatory
protein beta-1 (MIP-1beta) and interleukin-8
(IL-8) are increasing during the active phase of
the disease, emphasizing the role of monocytes
and macrophages and their involvement in in-
jured tissues [ 23].

In addition to antibodies and humoral im-
munity, which are of a particular importance in
the pathogenesis of the disease, cellular immu-
nity can maintain inflammation in the cartilage
[24 - 26]. T cell activation has been shown to
result in T helper 1 (Thl) cytokines containing
tumor necrosis factor alpha, interferon-y, inter-
leukin-8, and macrophage inflammatory protein

1in RP [27, 28]. We can assume that damage to
the cartilage comprising chondrocyte epitopes
leads to the release of cytokines and local in-
flammation followed by the formation of auto-

antibodies in a patient with a genetic predispo-
sition [28].

DRUG THERAPY FOR PATIENTS WITH RP

Due to the lack of a clinical protocol, treat-
ment of RP remains mainly experimental, and
its main goal is to reduce the frequency and
intensity of disease exacerbation, as well as to
prevent the development of irreversible conse-
quences. It is difficult to assess the effectiveness
of treatment, due to the unpredictable nature
and spontaneous course of the disease.

Depending on the clinical picture, the phar-
macological treatment of RP can include ste-
roids, nonsteroidal anti-inflammatory drugs,
colchicine and, if they are ineffective, immuno-
suppressant drugs such as methotrexate, cyclo-
phosphamide, azathioprine, dapsone, cyclospo-
rine, mycophenolate mofetil are prescribed[1,
3]. In pediatric practice, in most of described
cases, patients were prescribed a combination
of non-steroidal anti-inflammatory drugs, ste-
roids and methotrexate [7]. Although there are
many drugs used to treat RP, in this article we
will consider only anticytokine therapy.

Inhibitors of tumor necrosis factor-alpha
(TNFa). It is reported that this group of bi-
ological drugs was the most effective for RP
treatment. About 50 clinical cases have been
announced, mainly treated with infliximab and,
to a lesser extent, etanercept and adalimumab.
Infliximab is a chimeric monoclonal antibody
(AT). Taking infliximab (3 - 10 mg/kg) every
6 - 8 weeks resulted in partial or total recovery
in more than 50% of cases of arthritis, auricu-
lar chondritis, chondritis of the nasal septum,
laryngotracheal chondritis, episcleritis, scleritis,
including necrotizing scleritis, ulcerative kera-
titis, cutaneous vasculitis, meningitis, encepha-
litis and aortitis with a decrease in the level
of C-reactive protein [26 - 36]. The onset of
action was noted within a month with good out-
comes, except for one death, as a result of sep-
sis [29]. The efficacy of infliximab is maintained
for about 9 months or 3 years [29]. Etanercept
(a drug containing two proteins: the human tu-
mor necrosis factor receptor and the Fc site
of human immunoglobulin G1) demonstrated
similar efficacy and tolerability when taking 50
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mg/week as well as Adalimumab, recombinant
monoclonal antibody, whose peptide sequence
is identical to human IgG1 [29 - 30, 34 - 38].
It must be stressed that there were some com-
plications (infusion complications, angioedema)
among children after taking infliximab, and as
a result, it was replaced with etanercept and a
good therapeutic effect was obtained in most
patients [8].

The interleukin-1 receptor antagonist:
Anakinra. The IL-1 receptor antagonist (IL-
1RA) is a protein that binds to the cell surface
of the IL-1 receptor (IL-1R) and prevents acti-
vation of the cell. About 10 clinical cases of RP
treated with anakinra (100 mg/day) have been
announced [29 - 30, 37, 39 - 43]. This drug was
used because anti-TNF-a therapy showed a lack
of efficacy.

Anakinra was partially or completely effec-
tive in more than 50% cases of necrotizing cuta-
neous vasculitis, arthritis, auricular chondritis,
nasal septum chondritis, laryngotracheal chon-
dritis and several ophthalmic diseases [29 - 30,
37, 39 - 41, 43]. However, in a study published
by Moulis et al., anakinra was ineffective in two
patients [30].

Inbibitors of co-stimulating signaling path-
way for T-lymphocyte activation: Abatacept.
Abatacept is a soluble protein consisting of the
extracellular domain of the 4-cytotoxic T-lym-
phocyte antigen (CTLA-4) bound to the mod-
ified Fc fragment of the IgG1l human. It binds
to CD80 and CD86 molecules and prevents the
activation of T cells. Three clinical cases of RP
with partial or total efficacy of Abatacept have
been announced according to Moulis et al. [30,
44]. More recently, Peng et al. reported using
Abatacept in an open-label follow-up study in-
volving four patients with RP [45]. Abatacept
was administered at a dose of 125 mg subcuta-
neously weekly for 24 weeks, but two patients
discontinued treatment before the end of the
course: one patient discontinued therapy due to
worsening of pulmonary and neurologic disease,
and the second patient experienced exacerba-
tion of pulmonary disease and orbital pseu-
do-tumour [45]. However, three out of four
patients demonstrated an improvement in the
clinical picture of chondritis according to the
assessment. Abatacept was well tolerated, but
the most common adverse event was the reac-
tion at the injection site. Despite the limitations
of these data, scientists suggest that Abatacept

can be effective, at least for chondritis and in-
flammatory arthritis in RP. Further studies of
this drug in RP are necessary with the exclusion
of patients with pulmonary lesions [45].

Anti-interleukin-6 receptor monoclonal AT:
Tocilizumab. Tocilizumab (8 mg/kg/month) is
a humanized monoclonal anti-IL-6 receptor
antagonist (IL-6R). It neutralizes the activity
of IL-6. There have been reported about 10
clinical cases of RP treated with Tocilizumab
[30, 46 - 51]. This drug was effective in treat-
ment of refractory RP-associated arthritis, nasal
chondritis, auricular chondritis, laryngotracheal
chondritis, inflammatory eye diseases and aor-
titis [30, 46 - 51]. Wallace et al. put forward a
hypothesis that the key to the possible thera-
peutic efficacy of Tocilizumab is the detection
of an extremely high concentration of IL-6 in
the blood serum and as an inhibitor it will be
more effective than other biological agents [48].
Further studies of IL-6R blockade in RP will
help identify subgroups of diseases that can re-
spond to Tocilizumab treatment.

B-cell therapy: Rituximab. Rituximab is a
chimeric monoclonal anti-CD20 protein that
promotes B cell lysis. After the publication of
two clinical cases, scientists suggested that rit-
uximab may be effective in chondritis and aor-
titis associated with RP in patients refractory to
anti-TNF-a therapy [52, 53]. However, ritux-
imab was not effective in a retrospective study
consisting of 9 patients. He underwent long-
term treatment with high doses of steroids, and
patients did not respond to at least two immu-
nosuppressant drugs. The clinical picture of pa-
tients slightly improved after taking Rituximab
[54]. The case of Rituximab in a child with RP
is described in the literature. As a result, a pos-
itive effect was obtained after treatment, which
proves the need for further research [55].

CONCLUSION

It is important to say that the use of anticy-
tokine drugs in RP is still limited and has differ-
ent effects. Clinical profiles of patients with RP
included in these publications are different. For
example, in a series of clinical cases published
by Leroux et al, patients receiving rituximab
were immune to high doses of steroids and did
not respond to at least two immunosuppres-
sants, while in Moulis et al. study, biological
drugs were often administered as an immuno-
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suppressant drug of the first line [30, 54]. End-
points of treatment also differ from one publi-
cation to another. Consequently, it is impossible
to draw a definite conclusion about the efficacy
of the use of biological drugs in the Republic of
Poland.

Diagnostic assessment of RP in children is dif-
ficult due to the peculiarities of the evolution
of the clinical picture, and the presence of dif-
ferent phenotypes and endotypes of the disease,
which differ from the adult population. Modern
genetically-engineered biological drugs effec-
tively suppress autoimmune inflammation, but
cannot completely replace cytostatic therapy in
patients with RP. A better understanding of the
etiopathogenesis of this disease and the creation
of international interdisciplinary cooperation
will facilitate the conduction of more controlled
studies necessary to prepare guidelines for the
treatment of recurrent polychondritis.
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MaToreHeT4yeCcKne OCHOBbI TAPreTHOM Tepanuu
peuramMBUpYyoLLEro No/IMXOHAPUTA

XaneBa E.l'.", HoBuk I'.A.', PoxauHa ¢.B."?

I Canxm-Ilemepbypecxuii 2ocydapembernmvisi neduampuuecxuti meduyurcxuii ynubepcumem (CII6TTIMY )
Poccus, 194100, 2. Canxm-Ilemep6ype, ya. Aumoberas, 2

? Hayuno-uccaedobamenvciusi demexuti opmoneduneckuii uncmumym (HUAON ) umenu I .J. Typuepa
Poccus, 196603, 2. Canxm-Ilemepbypz, Iywxun, ya. laprobas, 64—68

PE3IOME

Permausupyromuit moanxouaputr (PII) — peakoe ayroummynHoe 3a60AeBaHNe, XAPAKTEPUIYIOLIEECS PELMAL-
BUPYIOLUM BOCIIAAEHUEM XPSLIEBON U APYTHX, GOTaThIX POTEOTAUKAHOM TKaHeli opranusma. ComyrcTsytomye
3a60AeBaHs, B YACTHOCTH MMEAOAMCIIAA3US MAM CUCTEMHbIE aYTOMMMYHHbIE 3a00A€BaHUs, MOTYT ObITh OGHA-
pyxeHsl y opHOI Tpety manuentoB ¢ PII. B oramane or B3pocasix y aereit PII peske accoumnposas ¢ Apyrumu
ayToumMMyHHbIMK 3a6oreBanmsamu. Awmarsos PII ycramasamsaercsi ¢ mcmoab3osanuem kputepues McAdam
(1976) nan Damiani (1979).
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OcuoBoit matorernesa PII aBagerca ayromMmyHHas peakmyd, KOTOpasd IEePBOHAYAABHO HAIpaBAeHA IPOTHB
XpsIa U AaAee pacIpocTpaHAeTcd Ha HexpAmessle TKaHu. OAHMM 13 3BeHbeB maToreHesa PII aBagerca mexa-
HIYECKast TPpaBMa Xpsild, IPUBOAAWAS K BBICBOGOIKAEHUIO IPOBOCIAAMTEABHBIX IMTOKMHOB ((akTop HEKpO3a
omyxoau-o,, nurepdepor-y, IL-8 1 MarpodararbHbi BoCIaAUTEABHBI GeAOK 1) M AOKaABHOMY BOCIAAEHUIO
C TIOCAEAYIOIMM 06Pa30BaHNEM ayTOAHTUTEA Y TALMEHTA C TEHETHYECKOH IPEeAPACIOAOKEHHOCThIO. B Aede-
Huy PIT Mcnoap3yor cTeponabl, HecTepOMAHBIE IPOTHBOBOCIAANTEABHBIE IIPENapaThl, KOAXUIMH U, €CAY OHH
Hea(PEKTUBHBI, TO Ha3HAYAIT MMMyHOAenpeccanTbl. Hanbonee aderTMBHBIMU aHTUIMTOKMHOBBIMU TpENa-
paramu, ucnoAb3yembivu B Aederyy PII, sBAsttoTCS MHIMOUTOPBI (paKTOPA HEKPO3a ONMYXOAU-0,, AHTATOHNUCTHI
peuernropa IL-1, mHrm6uTop KO-CTUMYAMPYIOWETO MyTH akTHBALMK T-AMM(OLUTOB, MOHOKAOHAAbHbIE AHTHTE-
aa mporus  penenrtopa IL-6. VuuTeiBas CAOKHOCTh BeA€HWS TAKUX NAIMEHTOB, LEABIO AAHHOTO 0630pa Gbir0
OCBETUTb IOCACAHME AAHHbBIE O IIATOTHETHYECKUX OCHOBAX aHTHIUTOKMHOBOI Tepammy PII.

KaroueBbie caoBa: peI.U/IAI/IBI/IpyIOH.U/IIZ MOAMXOHAPHUT, KAMHMKAE, 3TNONATOTEHES, 6uoaormyecKas Tepanud.

KOH®/IMKT UHTEPECOB NCTOYHUK
ABTOpPBI A€KAAPUPYIOT OTCYTCTBUE ABHBIX U NOTEHIMAAD- ®PUHAHCUPOBAHMKA
HBIX KOH(AMKTOB MHTEPECOB, CBA3AHHBIX C MyOAMKaLUel Ha- ABTOpBI 3aABASIOT 06 OTCYTCTBUM (PMHAHCUPOBAHUA LPU
CTOAMEN CTaTbu. IPOBEACHUM MCCAEAOBAHMA.
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