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E®PUKACHOCT HA NNEYEHUETO C UHTPABEHO3HU UMYHOTJIOBYJIUHU
n Nync-TeEPANMMN C METUNNPEAHU3OJIOH U UNKITO®OCOAMUL
NPU BOJIHU C AKTUBEH CJIE

B. PewkoBa, P. PawkoB

KnuHuka no pesmatonorusi, YMBAI ,,CB. NBaH Punckn”
MeanuuHckm yHuBepcuteT — Codus

Pe3trome. VimyHozanobynuHosume rnipenapamu 3a uHmMpaseHo3Ho npumnoxeHue (IVIG) cbObpxam 8ucokori-
pequcmeHu HamueHU Morekynu Ha Joeewku IgG, oceobodeHu om 8UCOKOMOIEKYITHU agpeaamu U 8a30aK-
mueHu sewjecmaa, cmabunusupaHu ¢ 2/10Ko3a, mManmoaa, auyuH, copbumon u p. MHmMpageHo3HU uMy-
HoerobynuHu Moxe 0a ce npunazam kamo OOMb/IHUMEeNHa meparnusi pu cucmemeH fynyc epumemamodec
(CJIE, SLE) u aHmugbocgponunudeH cuHdpom (ADJSIC, APLS) c noemapsiuu ce crioHmaHHu abopmu. Llenma
Ha KnuHU4YHomo HabnodeHue e da ce ycmaHo8U eghukacHocmma om fie4eHUemo Ha UMYHOBEHUH 10 CXema,
ycropedHO ¢ rysicoeu meparnuu ¢ MemusnpedHU30/10H U yukmnogocgamud, npu 6onHu ¢ akmuseH CIIE,
CpaBHEHO caMo C MPUIIOXEHUE Ha yIco8U mepanuu ¢ MemunnpedHU30I0H U yuknogocgamud. lNpu cpas-
HsigaHe Ha echekma om sieyeHuemo ¢ umyHoseHuH 400 mg/kg menecHa maca npes 3 meceya 3a nepuod om
12 0o 18 meceuya, ycriopedHo ¢ ryncosu mepanuu ¢ MeMuUNpPedOHU30sIoH U yuknogocgamud rno 1 g meceqyHo
B8EHO3HO MpuU akmusHocm Ha 6oriecmma, ce ycmaHossiea cueHUhUKaHMHa pasnuka 8 rMofoXXumesiHo rnoesnu-
s18aHe Ha Op2aHUYHUSI MO3bYeH CUHOPOM, (byHKUUSIMa Ha YepernHOMO3bYHUME Hepa8u, apmpum/apmparnauu
u npomeuHypusima. B deeme epynu Hamarnsea koHueHmpauusima Ha anti-dsDNA u ACLA e eOHakea cmeneH.
JledyeHuemo ¢ umMyHogeHUH UMa MonoxumersneH echekm 8bpxy noenusisaHe Ha bornecmHama akmueHocm npu
CJIE, dobaseH KbM Jie4eHuUemo ¢ ryrc-meparnuu ¢ MemusnpedHU301oH U yuknogocgpamuo.

Knrowoeu dymu: uHmpaseHo3HU umMyHo2106ynuHu, nync-mepanuu, CI1E

BBbBEOEHUE LS Ypes nacTbopusaums, cyxa TOnnHa, Npy HUCKO
pH. MN3non3eaT ce CONBEHT/OETEPreHT TEXHUKU W
aHWOHHa XxpomaTorpadus (abcopbuusa Ha BUpYyCK).
Mpuvnara ce OOMbIHUTENHO MAEHTUUUMPaHE Ha
npuoHn ¢ Western blot [1].

NHTpaBeHO3HN UMYHOrMOOYynuMHM MOXe [fa ce

MMmyHornobynmHoBuTe npenapatu 3a WHTpa-
BeHO3HO npwunoxeHue (IVIG) cbaobpxaT BMCOKO-
NMPeYNCTEHN HATUBHW MONEKYNnM Ha YoBelkun 1gG,
ocB0OOOAEHM OT BUCOKOMOIEKYIHM arperaTv U Ba3o-
aKTVBHM BeLUecTBa, CTabunuanpaHu C [MoKo3a,

ManTosa, muuuH, copbuton n gp. VIHTpaBeHo3HUTE
WUMYHOTMOOYNMHN CbObPXKAaT MUHUMAHN KONNYEeCT-
Ba IgM, IgA mMonekynu (MPeYncTeHn B HAKOWU Mpe-
napatu), pasrsopumn CD4, CD8 n HLA monekynu,
LMTOKMHK. [oNy>XMBOTBHT Ha MMyHOrNobynuH1Te Ba-
puvpa ot 21 go 33 gHu. M3BbpLuBa ce CKPUHUHT Ha
OOHopUTE 3a BUPYCHU HGekumn — HIV-1/HIV-2 Abs,
HIV p24 Ag, HBVs Ag, HCV Abs, parvovirus B19.
Mpunara ce AbNOOKO 3ampassiBaHe Ha nna3marta
3a 60-gHeBeH nepuoa. OcblUecTBABAT ce NOBTOPHA
aHaMHe3a W CKPUHWHI Ha CenekTupaHuTe Myrose.
M3ebplwBa ce AonmbiHWTENHa BUMPYCHa WMHaKTMBa-

npunarat Kato [OMbIIHUTENHa Tepanus npu cuc-
TemeH nynyc eputemarogec (CIIE, SLE) n aHTtm-
docdonunuaeH cuHapom (APJIC, APLS) ¢ noeta-
pALLM Ce CMOHTaHHM abopTu.

A. MexaHuammn Ha gencteue Ha IVIG npu cuc-
TEMHU 3abonsBaHWSA Ha cbeauHuTenHaTa TbkaH [2]:

1. AHTUMOMoTUNHa xunortesa. Baanmogencrene-
TO Mexay aHTumamoTunHu aHtutena B IVIG u aH-
TUTEena e HacodeHo cpelly dsDNA, daktop VI, npu
KOETOo ce chopmmupaTt aHTUNONOTUMHU MPEXMN.

2. brniokvnpaHe Ha Fc peuenTtopu. AHTUMAMOTUN-
HUTe aHTuTena B IVIG akTuBMpaTt MHXMOUTOPHWUS
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FcyRIIb, koeto Boan o “off signal” Bbpxy B-knet-
KNTE N MOTUCKaHEe NpoAayKumuaTa Ha aBTOaHTUTena.
Mo TO3NM Ha4MH UMYHOpPErynaTopHUTE MeXaHu3Mu
Ha Fc-peuenTtopu ce nposiBABaT Npu NOTUCKaHe Ha
Bb3naneHueTo. IVIG koHTponupaT murpauusata Ha
B-KneTkuTe OT KOCTHWUSI MO3bK KbM BTOPUYHUTE NNM-
donaHn opraHu, NoTUCKaT creundudHuTe aBTope-
aKkTMBHW B-numdouuTn.

3. XunoTtesa 3a uuTOKMHOBaTa Mpexa. IVIG
nHxnbupaTt andepeHunaumsaTa n mMatypaumsita Ha
OEHOPUTHWUTE KIETKW, HamansaeaT cekpeuusita Ha
IL12 cnep aktuBaums, noHwkasar IL-13, TNF-a, yBe-
nnyasar cekpeumaTa Ha IL10, Hamanssart ekcrnipecu-
SiTa Ha KOCTMMYNaTOPHU MOMEKYNW, HeyTpanuamnpar
BakTepnanHuTe TOKCUHW. Pe3yntatbT e uHxubupa-
He Ha aBTOpeaKTMBHaTa T-KneTbyHa aKkTMBauus u
nponudepauus. IVIG noHwxkaeaTt npogykuusta Ha
nHTepneBknH-2 1 IFN-y ot Th1 n Bb3cTaHoBsiBaT ba-
naHca mexgy Th1 n Th2 npu aBToumMyHHM BonecTu.
IVIG nmaT npoTMBOBb3NanuTenHn eektn — Hama-
nsiBaT KOMMMEMEHT-MeQunpaHoTo yBpexaaHe, Ha-
MansisaT Bb3naneHueTo OT UMYHHUTE KOMMIEKCH,
MHAyuMpaT NPOTMBOBBL3NANUTENHU LUTOKUHU, UHXU-
OupaTt akTUBMPAHETO Ha €HOOTENHUTE KIETKU, Hey-
TpanuanpaTt MUKPOOHM TOKCUHW, peayumpaT Heobxo-
ammocTTa OT BUCOKa fosa koptukocTepougm. IVIG
cBbp3BaT aktmBupanmute C3b r C4b u noHwxasat
nnasMeHnTe H1MBa Ha Te3n KOMMOHEHTH.

4. XvnoTesa 3a MOBULIEHWS KaTabonuabm.
IVIG cbabpxaT aHTuTena cpewy CD4, CD5, He-
nonumopdgHaTta Bepura Ha HLA-I, B-knetbuyHus
aHTUreHeH peuenTop, T-KNEeTbYHUA aHTUreHeH
peuenTop, agxe3MOHHW MOMEKynu — nuraHgu 3a
nHTErpuHu [3].

Mpwn CIE Immunovenin intact ce npunara B gosa
400-800 mg/kg o 1-2 g/kg (Npu TexkuTe criyyam)
B TPM BEHO3HW annukauuu npes3 feH. lpu aHTn-
doconunmaeH cuHgpom IVIG ce npunara B fosa
400 mg/kg exxemeceyHo OT yCTaHOBSIBAHETO Ha bpe-
MeHHocTTa o 28-32 r.c. [4].

Hsikonko nekapcTBeHu npenaparta, CbabpXKallm
WMYHOBEHWH 32 WHTPaBEHO3HO MPWIIOXEHUE, Mpu-
cbCTBaT Ha Gbnrapckusa nasap — Immunovenin intact
5% 1gG1, Privigen 100 mg/ml, Octagam 10%. EgHa
OT OCHOBHWTE pasnuku Mexgy pasnuyHuTe npena-
paTn e cbaobpKaHueTo Ha IgA. Han-Lumpoko nanons-
BaHUSAT MMYHOIrMOOYNMHOB Npenapar B eXegHeBHa-
Ta peBMaTosiormyHa npaktnka e Immunovenin intact.

B exenHeBHaTa peBMaTtonorMyHa npakTtuka uH-
TPaBEHO3HUTE MMYHOIMOBYNNHN HaMUpaT NPUNoXe-
HUe Npu nevYeHne Ha:

e CuctemeH nynyc eputematogec C BUCOKa
WMYHOSOMMYHa aKTUBHOCT;

e CucteMeH nynyc eputemMaTtofec, npoTtuyaly
C uepebpoBackynuT, nynyceH HedpuT, Backynut u/
U aBTOMMYHHA XEMONUTUYHA aHEMUS!, TPOMOOLU-
TOMNeHus;

e CucTeMeH nynyc eputemMaTofec ¢ nognexalty
aHTudochonunNuaeH CUHAPOM;

e C/CTEMEH Nnynyc epuTemMaTo3yc C NOBTapsLUn
ce nHpekumm [4].

B. HexxenaHu nekapctBeHn peakumm, NposiBsiBa-
Ly ce npu npunoxeHueto Ha IVIG.

Ham-4yecTo CTpaHu4HM peakummn ce dABsBaT MO
BPEME Ha BNMBaHE Ha BEHO3HUTE MMYHOIMOOYNNHM
N HSIKOJIKO Yaca cnep, Toea. 1o BpeMe Ha MHdy3usaTa
MOXe [a ce Hamarnu CKopocTTa unu aa ce cnpe. Mpu
HanMune Ha HexernaHu peakuum Ha OonHus npepa-
BapuTenHo TpsibBa ga ce nocTaBAaT aHanretuuwm/
AHTUNUPETULN, AHTUXUCTAMUHOBU MELMKAMEHTU ”
KOPTUKOCTEPOUA.

JlekviTe HexenaHu NekapCTBEHN peakumn Npu UH-
dy3mnsa Ha MMYHOBEHVH ca: rmaBobonue, 60k B KpbCe-
Ta, 3aMasiHOCT, Taxukapausi, borka B Kopema v rageHe.

CepuosHM HexenaHu peakumm ca ©Oonku B
rPbOHUSA KOLW, ek3ema, aHadunakcus, MHGapKT,
XeMonumna m XemonuMTU4Ha aHemMus, HeyTponeHus,
©enoapobeH o0ToK, TPOMBOEMOONNYHN UHLUNOEHTN —
ObnboKM BEHO3HN TPOMOO3KM, BaCKynnT Ha peTuHaTta
W NaHyBewuT, a3oTemus n 6bO6peyHa HeOCTaTbYHOCT.

LEnN u 3A80AUYN

LlenTa Ha knMHWYHOTO HabrnogeHve e ga ce yc-
TaHOBU ePUKaCHOCTTa OT NIEYEHNETO C MMYHOBEHWH
no cxema, YCnopeaHo ¢ MyrcoBu Tepanun ¢ MeTUn-
npegHunsonoH (M) n umknodochamug (LdP), npu
©onHu c aktmeeH CJIE, cpaBHEHO camo C npuroxe-
HWe Ha nyrncoBu Tepanuu C METUNNPEeSHU3ONOoH U
umknodgocthamma,.

3apauuTe BKMOYBAT NpocneasiBaHe Ha Hamans-
BaHETO Ha OPOst U MHTEH3MBHOCTTA Ha KIMMHUYHUTE
CYMMTOMW Mpean v crneq NpuKioYBaHe Ha nevyeHne
npu aktueeH CJIE: enunentndopmMeHmn rspyoBe, op-
raHM4yeH MO3bYEH CUMHAPOM, HapylleHne Ha QyHK-
LumaTa Ha 4YepenHoMo3bYHUTE HepBW, rmasobonue,
MO3bYHOCBHAOBU WHUMAEHTWN, MPOTENHYPUS, KOXHM
CMMMTOMW, apTpuUT U apTpanruu, noBuweHn anti-
dsDNA, ACLA, Backynur.

KNMHWYEH MATEPUAN U METOQU

B KnuHukata no pesBmatonorusi ce nposese Knu-
HWYHO HabrntofeHne Ha edMKacHOCTTa OT BEHO3HO-
TO MPWUMOXKEHVE Ha BEHO3HU UMYHOINOBYNMHM Npu
GonHM CcbC cucTeMeH nynyc eputematogec. [po-
criegeHu ca 2 rpynu GomnHu:
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MbpBa rpyna — 29 xeHn Ha Bb3pacT oT 20 oo
60 roguHu, cpegHa Bb3pacT 46,6 roguHu, nekyea-
HKU ¢ MyHoBeHUH 400 mg/kg TenecHa maca npes 3
MeceLa 3a nepuog ot 12 go 18 meceua, ycnopegHo
C MyricoBM Tepanuu ¢ METUINPEAHN3ONOH U LIMKITO-
docdhamuma no 1 g MeCeYHO BEHO3HO, MpU akTuB-
HOCT Ha bonecTTa.

BTtopa rpyna — 23 xeHu Ha Bb3pacT ot 20 go 70
rogvHu, cpegHa Bb3pacT 49,8 roguHu, nekyBaHu 3a
nepuog ot 12 go 18 meceua ¢ nyncosu Tepanuu ¢
MEeTUNNPEAHU30MNO0H U uuknodgocdammug no 1 g me-
CEYHO BEHO3HO, NPW akTUBHOCT Ha bonecTTa.

PE3YNTATH

Bcuukn 6onHm ce nekyeat ¢ METUNNPESHN30NOH
oT 8 o 16 mg gHeBHO. bonHWTe, KOUTO UMaT enu-
nenTMopMeHN rbpYoBe, Npuemat Tpunentan unm
Kepna, Har-manko 3 MeceLa npegun npocneasBaHe-
TO. KnMHNYHOTO CbCTOSAHNE Ha BONHUTE € OLEeHEHO
B Ha4YanoTo 1 B Kpasi Ha NIeYeHNEeTO No HamarnsBaHe
Ha WMHTEH3MBHOCTTA W JMMNCa Ha KIMHUYHUS CUMM-
TOM/MposiBa, MPOMsIHA Ha CTOMHOCTUTE Ha anti-
dsDNA, ACLA (tabn. 1).

MbpBa rpyna — 6onHn cbe CJIE, nekyBaHu C
WMYHOBEHWH + nync-Tepanun ¢ MeTUNNpPeaHN30MnoH
n umknodocdammng no 1 g MECe4YHo BEHO3HO Mpu
aKTMBHOCT Ha borecTTa.

1. MNMpean neyeHneTo enunenTUPOPMEHU bp-
yoBe MMa 1 BonHa, crieq kpas Ha NevYeHNeTo HaAMa
BONHM C eNUNENTUYHUN MbPHOBE;

2. lNpean nevyeHneTo opraHnyeH Mo3bYeH CUHA-
pom nmat 5 6onHu, crnep Kpasi Ha fieYeHneTo ocTaBsa

1 6onHa cbc cumnTomm (dur. 1) (p < 0,05 3a nbpBa
cnpsMo BTOpa rpyna), nogobpeHneTo B rpynarta e
80%;

3. lNpean nevYeHneTo HapyLleHne Ha YepenHo-
MO3bYHUTE HEPBU MMa Npu 3 BonHKW, cneg Kpasi Ha
neveHuneto octasa 1 GonHa CbC CMMMTOMW, MOZO-
OpeHuneTo B rpynara e 66,6% (dwur. 2);

4. MNpegn neyenveto rnasobonve npu ClE
umaT 12 GonHu, crnep Kpas Ha NevyeHneTo octaear
10 6onHKM cbC cMmnToMMK, NOAOOPEHNETO B rpynaTa
e 16,6% (dwvr. 3);

5. MNMpeon nevyeHNeTo MO3bYHOCHOOBM WHLM-
OEeHTU ce pernctpupart npu 3 6onHu, crnep kpas Ha
neyeHneto octaesa 1 6ornHa cbC cumMnToMKM, NOZO0-
peHueTo B rpynara e 66,6%;

6. lNpegon neyeHneTo npoTenHypua mmat 19
0onHu, cnen kpasi Ha neveHueTo octaea 1 GonHa
cbC cumnTomu, nogobpeHueto B rpynata € 91%
(cpur. 4);

7. Tpean neYyeHneTo KOXHU cuMnToMu nmart 12
©onHu, cnep kpast Ha neyeHneto octaBa 1 GonHa
CbC cumnTomK, nogobpenHneTo B rpynata e 91,7%
(dour. 5);

8. lMpeon neveHneTo apTpuT/apTpanrui mmat
29 6onHu, cnep kpasi Ha neyeHneTo octaeat 2 6on-
HK CbC cMMmnToMU, NnogobpeHuneTo B rpynata e 94%
(cpur. 6);

9. MNpean nedeHneto nosuwweHn anti-dsDNA
umart 22 6orHu, cneg kpasi Ha fIe4eHNETO Ce YyCTaHo-
BSIBAT HOpPMarHu cTonHocTu npu 10 6onHK, nogo6b-
peHneTo B rpynata e 60% (dwur. 7);

10. ACLA ce yctaHoBsiBaT nosuLleHn npu 2 6on-
HW B HA4arnoTo U cnef kpasa Ha nedeHueTo (dwur. 8).

Ta6bnuua 1. KnuHu4yHu nposieu npu deeme 2pynu 6osiHU cbe CJIE, npedu u cned neyeHuemo

Mpynu 6onum | BonHu cbe SLE, nekyBaHu ¢ MyHOBeHWH + nync- | Bonuu cbe SLE, nekysauu ¢ nync-repanuu
Tepanuu ¢ MM u LU cMnwuuUo
Mbpea rpyna Bropa rpyna
KnuHuynu nposieu Mpeaw neyexne Cnep neyeHue Mpeaw neyexne Cnep neveHue
1 EnunenTudopmenn repyose 1 0 12 2
2 OpraHun4eH Mo3b4eH CUHAPOM 5 1 3 1
3 HapyLueHune Ha 4epenHOMO3bYHIN HepBU 3 1 6 4
4 nasobonue 12 10 22 15
5 M03bUYHOCHI0BM UHLMAEHTY 3 1 1 1
6 lMpoTenHypus 19 1 1 2
7 KoskHu cumnTomu 12 1 22 1
8 ApTpuT 1 apTpanrim 29 2 23 3
9 MosuweHn aHTn dsDNA 20 12 23 "
10 | ACLA 2 2 1 1
1 Backynut 4 2
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11. TMNpegun nevyeHneTo BackynuT umat 4 GonHwu,
crnep Kpasi Ha JedveHueto octaBaT 2 OOMnHM CbC
cumnTomu, nogobperneTo B rpynata e 50%.

Btopa rpyna — 6onHu cbe CIE, nekyBanu ¢ nync-
Tepanum ¢ METUNNPEOHN3OIOH 1 umknodocdamug, no
1 g Mece4Ho BEHO3HO, NMPW aKTUBHOCT Ha bonecTTa.

1. MNpeon nevyeHneTo enunenTUPOPMEHUN bp-
yoBe mma 12 6onHu, cnen kpasi Ha fIe4eHNeTo npu
10 oT 6onHuTe ce Habnogaea pegyumpaHe Ha 6pos
Ha NPUCTBNNTE Ha MbpYOBETE, MOJOOPEHNETO B rpy-
nata e 83%;

2. MNpean neyveHETO OpraHUYeH MO3bYeH CUHA-
pom mmat 3 OonHW, crned Kpasi Ha Ne4eHneTo ocTaea
1 6onHa cbC cUMMNTOMM, NodobpeHneTo B rpynarta e
66,6% (dovr. 1) (p < 0,05 3a mbpBa crnpsiMo BTOpa rpyna);

OpI‘ﬁH]{‘IBH MO3BYEH CHHIPOM

0
Tpean cien npean cren
JIedeHHE | JledeHHe | JIedeHHe | JIeYeHHe
IIspBa rpyna Btopa rpyna

Que. 1. [loenusieaHe Ha op2aHU4YHUS MO3bY€H CUHOPOM
npu deeme epynu 6onHu (p < 0,05 3a nbpea cnpssMo
emopa epyna)

3. Mpeon neyvyeHWeTO HapylleHve npu Yepen-
HOMO3bYHUTE HEPBU MMaT 6 GonHW, crnep kpas Ha
neveHuneTo octasaTt 4 OOMHU CbC CUMMNTOMU, NOAO0-
peHueTo B rpynara e 66,6% (dwr. 2);

Hapy1reHue Ha 9epeMHOMO3BTHH HEPBH

7

6

5

4

3

2

1

0
Tpen cles TpeH cien
J€UCHHE | JICUCHHE | JICYeHHe | JIeUeHHe
ITspBa rpyna Bropa rpyna

Que. 2. [loenusieaHe Ha PyHKYUsIMa Ha YepPernHOMO3bY-
Hume Hepeu npu deeme 2pynu 6onHu (p < 0,05 3a nbpea
crpsiMmo emopa 2pyna)

4. lMpean nedvenvetro rnasobonuve npu ClE
umat 22 6onHu, crep Kpasi Ha NeYyeHMeTo ocTasaT
15 GonHM cbC cumnToMK, NogobpeHNETO B rpynata
e 31% (dwr. 3);

I'mapobomHe

npenx cren npeaH cren
JledeHHe | JiedeHHe | JledeHHe | JiedeHne
ITspBa rpyma Bropa rpyma

@ue. 3. lNoenusieaHe Ha anasob6osiuemo npu deeme
epynu 6onHuU

5. MNMpeon nevyeHNeTo MO3bYHOCHOOBM WHLM-
OeHTU ce peructpupart npu 11 6onHu, cneq kpasi Ha
ne4eHuneTo octasa 1 6oMHa CbC CUMMNTOMM;

6. MNpeon neyeHneto npoTenHypus umat 11
©onHu, cnepn kpas Ha nedeHmeTo octaBaT 2 6onHU
cbC cumnTomu, nogobpeHneto B rpynata e 82%

(cpur. 4);

Ipotennypua

mpenu cen mpenm cen
gedeHMe | NedMeHWE | JIedeHMe | JIeHeHMe
[Izpea rpyma Broparpyma

Que. 4. [losnusieaHe Ha NpomeuHypusima npu oeeme
epynu 6onHu (p < 0,05 3a nbpea cnpssMo emopa 2pyna)

7. Tpean neyeHneTo KOXHU CUMATOMU Umart 22
©ornHu, cnep kpast Ha nedveHneto octaBa 1 GonHa
CbC cumnTOMM, NogobpeHneTo B rpynata e 91,7%

(cpur. 5);
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KoxH cumnTomMun

ITspBa rpyna Bropa rpyna
Que. 5. [loenusieaHe Ha KOXXHUMe cCUMMMoOMU npu dee-
me 2pynu 60s1HU

8. lMpean neveHveTo apTput/apTpanrum nvar 23
BonHu, cneg Kpast Ha nieveHneTo octaear 3 00MHU Cbe
cumnToMK, nogobpeHuneto B rpynata e 94% (dur. 6);

ADTpHT H apTpaITHH

TIpe i cren mpeTn cren
TedcHHe JIeYeHHe JIeYeHHe JIeYeHIIe
IIspBarpyna Brtopa rpyna

Que. 6. [NoenusieaHe Ha apmpum/apmpasnauu npu deeme
2pynu 6onHu (p < 0,05 3a nbpea cnpsiMo emopa 2pyna)

9. lMNpean neyeHneto nosuweHn anti-dsDNA
umar 23 60rHK, crnep kpasi Ha NIeYEHNETO Ce YCTaHo-
BsiBA HamarnsiBaHe Ha CTOWMHOCTUTE Ha aHTuTenarta
npu 11 ot Tax (dur. 7);

TTopmmenn antH dsDNA

Ipean ciren TIpeIH clent
JedeHHe | JledeHHe | IedeHHe | JIedeHHe
IIppBa rpyna Bropa rpyna

Que. 7. [NlosnusieaHe Ha cmotiHocmume Ha anti-dsDNA
npu deeme 2pynu 6051HU

10. ACLA ce ycTtaHoBsBaT nosuLieHu npu 1 6o-
NHa B Ha4yanoTo u crnepj kpas Ha neveHuneTo (dwur. 8).

ACLA

Tpesn cien TpeH cren
JIedeHHe JedeHHe | JIeYeHHe | JIedeHHe
IIppBa rpymna Bropa rpyna

@ue. 8. MoenusieaHe Ha cmoliHocmume Ha ACLA npu
deeme epynu 60s1HU

OBCBHXOAHE

KnnHunyHata edomkacHoCT 1 nokasaHuaTa 3a IVIG
Ce HYXOasT OT AOMbIIHUTENHO M3creaBaHe nopagu
nvnca Ha LWMpoKoMallabHu [BOMHOCHENW paHao-
MU3MPaHN KIWHWYHWM M3nuTBaHus. [oknagBaHu ca
penuvua cepum oT cnyvamn ¢ obHagexaaBalm pesyn-
TaTu, Makap Ye JokasaTterictBaTta ca OorpaHM4YeHn oT
XETePOreHHOCTTa Ha nmpunaraHuTe NpoTOKONU 1 Ba-
prabunHoOCTTa Ha YCMELWHO JEKYBaHUTE KIMHUYHM
nposisu. [NpoyyBaHusa Ha cnydam cbobLiasat 3a Mo-
NoXuTenHu pesyntatu ot nedveHuneto c IVIG B cne-
UMUYHM 0bnacTy KaTto HEBPOMCUXUATPUYEH FyMycC,
NaHUKYNUT, UMyHHN LUTOMEHUN N TEXBK CeposunT [2].

HaweTo knuHM4yHO HabnageHe nokasea, Yye ce
YyCTaHOBSBa CUTHUUKAHTHA pasnvKa B NonoXxuTer-
HO MOBMUSIBAHE Ha OPraHUYHUS MO3bYEH CUHAPOM,
YHKLMATA HA YEPENHOMO3bYHUTE HEPBU, apTput/
apTpanrum 1 NpoTenHypusiTa.

MpoToKONbT, M3NON3BaH Ha-4ecTo B KIMHUYHA-
Ta NpakTuKa, BKIYBa BMCOKa go3a Ha IVIG, obwo
konm4yectBo oT 2 g/kg TenecHa maca, 0BMKHOBEHO
pasgeneHo Ha net gHeBHu fo3u ot 400 mg/kg, 3a
[a ce cBefe 40 MUHUMYM PUCKBT OT HEXENaHu Cb-
ouTns. B knuHMYHWM HabnogeHus nogobpeHune ot
neyeHneto ce otbensizBa cneq 72 4aca OT NbpBa-
Ta 403a U BKOYBa MOBMNMsIBAHE Ha BCEKU 3acerHar
opraH u cuctema, 3aeHo C eAHOBPEMEHHO nporpe-
CMBHO HOpPManuavpaHe Ha OCHOBHUTE KMYHOIO-
MYHU nNapameTpu. HesaBncnmo OT TsixHaTa ObAro-
CpoYHa edMKacHOCT, Te3N MONOXUTENHM pe3ynTaTu
TpsibBa Aa HacbpyaT BHMMATENHOTO U3MoN3BaHe Ha
IVIG BbB BCMYKM criydaun, pedpakTeEPHN HA KOHBEH-
LMOHAaIHUTE Tepanun UM HEKOHTPONMPaHW C BUCO-
Kn 003K KopTukoctepomam [5].
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[lBe mManku KNMHWYHW HabnogeHns1, YeTMpn oT-
KpUTU NPOyYBaHUSA N €4HO PETPOCMEKTUBHO MPOYY-
BaHe TecTtBaT edmkacHocTtTa Ha IVIG npu SLE [6].

Opyro KNUHWYHO uW3credBaHe pasrmnexga us-
nonasaHeTo Ha IVIG npu nynyceH HedpuT B cpas-
HEeHMe C MPUNOXeHMeTO Ha uuknodochamug [7].
3HaunTenHUTe pasnuku mexay pesyntartuTe OT ne-
YEHMETO Ha nynyceH HedppuT MoXxe Aa oTHeme 5 ro-
OVHW, 32 ga ctaHaT oyeBmaHu [8, 9]. CneposaTenHo
ca HeobxooumMu no-mawabHn 1 No-AbNrn nepuoan
Ha mpocresBaHe, 3a Ja Ce CPaBHAT TOYHO OBeTe
neveHus.

B HaleTo KNMHWYHO HabnoaeHWe ce yCcTaHOoBS-
Ba No-gobbp edhekT OT OMbIHUTENHOTO NpunaraHe
Ha UMYHOBEHWH KbM Nyric-Tepanusta ¢ MeTunnpea-
HW30S0H 1 Unknogochamua.

BCUYkM HEKOHTpPONMPaHU OTKPUTK NPOYyYBaHUS
cbobLiaBaT 3a nonoxuTenHu pesyntatyn 3a IVIG.
Francioni u cbTp. pasrnexaaT NeYeHNeTo Ha XpOoHU-
YeH aKTUBEH NYNYyC, a He Ha OCTPY NPUCTBMKU, U NPK-
narat IVIG (400 mg/kg) B npoabimkeHne Ha 5 gHu
BCEKN Mecel, B npoabirkeHne Ha 6-24 meceua [3].

Ot 12 naumeHTn 11 Nnokaseat KIMMHUYHO U Cepo-
nornyHo nogobpeHve crieq NeYeHneTo.

J. O. Schroeder cbLL0 oeMOHCTpUpa 3HaYnTeEnN-
HO nopobpeHve npu nekn oboCTpsAHMSA Ha nynyc,
M3MepeHo 4pe3 HamansiBaHe Ha ckopa no SLAM
ot 7,33 Ha 5,25 (P < 0,001) ¢ 06wo 10 uHdy3un c
uHTepsan ot 20 oHK, BbMNPEKN Ye ToBa nogobpeHne
€ MHOrO CKPOMHO, KaTo ce uma npeaBug MHTEH3NB-
HOCTTa Ha npoTtokona 3a nHgysus [10].

Levy n gp. onuceat 20 nayneHTN C pasfnnyHu
nposien Ha SLE, nekyBaHu exemecedHo c IVIG
(400 mg/kg/neHn 3a 5 gHu). CegemHageceT oT 6on-
HUTE Ca OTroBOPUIM HaNbJIHO Cred eAuH 4O OCeM
Kypca Ha MecedeH IVIG, cbCc cpegHo HamaneHue
Ha ckopa no SLAM ot 19,3 Ha 4,0 (P < 0,0001).
Ocem oT 15 naumeHTn, NnpuemMallm rroKOKOPTUKO-

naun, ycnaeat fa HamangaTt gosarta cu [0 Kpas Ha
nanuteaHeto [11].

Hundt e cbTp. nscnegsaT neYeHNETO Ha ek3a-
uepbaumn Ha nynyc npu 13 naumeHTn ¢ 5 nocneno-
BaTenHu gHm Ha IVIG (400 mg/kg/noeH), namepeHo
ype3s mECLAM [12].

Mo-ronsiMo  pPeTPOCNEKTVBHO MNpoy4BaHe OT
Sherer pasrnexga 62 naumMeHTW, Ha KOUTO € npu-
noxeH IVIG kaTto 4acT oT nedeHueto 3a nynyc. la-
UMEHTUTE ca NeKyBaHW 3a pasfivMyHu CUMMNTOMM,
BKITHOYMTENHO S3BU Ha NurasuLaTa, NoBMLIEHa TeM-
nepatypa, oopuB, NAEBPUT 1 NEPUKAPOUT, C EOUHNY-
Ha po3a IVIG (500 mg/kg). OtbenssaHu ca nobpwu
oTroBopu ¢ HamanssaHe Ha SLEDAI ot 15 Ha 5 Tou-
k. KaTo usno pesyntatuTe OT TOBa Mpoy4yBaHe ca
obeLLaBaLyn, BbNPEKN Ye HAMa MHopMaLuus 3a pe-
Xnma Ha gosupare Ha IVIG 3a Bceku naumeHT unm
apyru neveHus, kouto nony4vasar [13].

n3soaun

1. MNpu cpaBHsBaHe Ha edekTa OT fIeYEeHNEeTO C
nmyHoBeHunH 400 mg/kg TenecHa maca npe3 3 me-
cela 3a nepuopg ot 12 no 18 meceua, ycnopeaHo
C NyricoBu Tepanun ¢ METUNNPEAHU3ONOH U LNKIO-
docdamma no 1 g Mece4yHo BEHO3HO, NpY aKTUBHOCT
Ha BonecTTa ce ycTaHOBsIBa CUTHUMKaAHTHa pa3nu-
Ka B MOMOXWTENHO MOBMMSIBAHE Ha OpPraHU4YHUS MO-
3bYeH CMHOPOM, byHKUMSTA HA YEPENMHOMO3bYHUTE
HepBW, apTpuT/apTpanrum n npoTevHypusita. B aee-
Te rpynu HamansiBa KoHueHTpauusita Ha anti-dsDNA
n ACLA B egHakBa CTeneH.

2. Jle4eHneTO C MMYHOBEHVH MMa NOMOXMUTENEH
edekT Bbpxy noBnusiBaHe Ha bGomecTHata akTuB-
HocT npu CJIE, no6aBeH KbM NeYeHMETO C nyrnc-Te-
panuu ¢ METUINPELHU30NOH U LmKknodgochamug,.

KoHdpriukm Ha uHmepecu. Aemopbm Oeknapupa, Ye Hsma
KOHGbIIUKM Ha UHmepecu, cebp3aHu ¢ rnybnukayusima.
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EFFICACY OF TREATMENT WITH INTRAVENOUS IMMUNOGLOBULINS
AND PULSE THERAPIES WITH METHYLPREDNISOLONE
AND CYCLOPHOSPHAMIDE IN PATIENTS WITH ACTIVE SLE
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Abstract. Inmunoglobulin preparations for intravenous administration (IVIG) contain highly purified native
molecules of human IgG, freed from high-molecular aggregates and vasoactive substances stabilized with
glucose, maltose, glycine, sorbitol, etc. Intravenous immunoglobulins can be used as adjunctive therapy in
systemic lupus erythematosus (SLE) and antiphospholipid syndrome (APLS) with recurrent miscarriages.
The aim of the clinical observation is to establish the efficacy of the treatment of immunovenin in a scheme,
in parallel with pulse therapies with methylprednisolone (MP) and cyclophosphamide (CYC) in patients with
active SLE, compared with the application of pulse therapies with methylprednisolone and cyclophosphamide
alone. When comparing the effect of treatment with immunovenin 400 mg/kg body weight every 3 months for a
period of 12 to 18 months, in parallel with pulse therapies with methylprednisolone and cyclophosphamide 1 g
monthly intravenously in disease activity, a significant difference in positive influence on organic brain syndrome,
cranial nerve function, arthritis/arthralgias and proteinuria was observed. In both groups, the concentration of
anti dsDNA and ACLA decreased to the same extent. Treatment with immunovenin has a positive effect on
influencing disease activity in SLE, added to treatment with pulse therapies with methylprednisolone and
cyclophosphamide.

Key words: intravenous immunoglobulins, pulse therapies, SLE

INTRODUCTION

Immunoglobulin preparations for intravenous
administration (IVIG) contain highly purified native
molecules of human IgG, freed from high-molecu-
lar aggregates and vasoactive substances stabilized
with glucose, maltose, glycine, sorbitol, etc.

Intravenous immunoglobulins contain minimal
amounts of IgM, IgA molecules (purified in some
preparations), soluble CD4, CD8 and HLA-mole-
cules, and cytokines. The half-life of immunoglobu-
lins ranges from 21 to 33 days. Donors are screened
for viral infections — HIV-1/HIV-2 Abs, HIV p24 Ag,
HBVs Ag, HCV Abs, and parvovirus B19. Deep freez-
ing of the plasma is applied for a period of 60 days.
A repeated anamnesis and screening of the select-
ed pools are carried out. Additional viral inactivation
is performed by pasteurization, dry heat, at low pH.
Solvent/detergent techniques and anion chromatog-
raphy (virus absorption) are used. Additional identifi-
cation of prions by Western blot1 is applied.

Intravenous immunoglobulins can be used as
adjunctive therapy in systemic lupus erythematosus
(SLE) and antiphospholipid syndrome (APLS) with
recurrent miscarriages.

A. Mechanisms of action of IVIG in systemic
connective tissue diseases [2]:

1. Anti-idiotype hypothesis.

Interaction between anti-idiotypic antibodies in
IVIG and antibodies directed against dsDNA, factor
VII, forming anti-idiotypic networks.

2. Blockage of Fc receptors

The anti-idiotypic antibodies in IVIG activate
the inhibitory FcyRIlb, leading to an “off signal” on
B-cells and suppression of autoantibody production.
Thus, the immunoregulatory mechanisms of Fc-re-
ceptors are manifested in the suppression of inflam-
mation. IVIG controls the migration of B cells from
the bone marrow to secondary lymphoid organs, and
suppresses specific autoreactive B lymphocytes.

3. Cytokine network hypothesis

IVIG inhibits differentiation and maturation of
dendritic cells, reduces interleukin 12 secretion af-
ter activation, lowers IL-13, TNF-a increases the se-
cretion of interleukin 10, reduces the expression of
co-stimulatory molecules, neutralizes bacterial tox-
ins. The result is inhibition of autoreactive T-cell acti-
vation and proliferation. IVIG reduces the production
of interleukin 2 and IFN-y by Th1 and restores the
balance between Th1 and Th2 in autoimmune dis-
eases.

IVIG has anti-inflammatory effects — reduces
complement-mediated damage, reduces inflamma-
tion from immune complexes, induces anti-inflam-
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matory cytokines, inhibits endothelial cell activation,
neutralizes microbial toxins, and reduces the need for
high-dose corticosteroids. IVIG binds activated C3b
and C4b and lowers plasma levels of these compo-
nents.

4. Hypothesis of increased catabolism.

IVIG contain antibodies against CD4, CD5, the
non-polymorphic chain of HLA-I, the B-cell antigen
receptor, the T-cell antigen receptor, adhesion mole-
cules — ligands for integrins [3].

For treatment of SLE Immunovenin intact is ad-
ministered in a dose of 400-800 mg/kg to 1-2 g/kg (in
severe cases) in three applications every other day.
In case of antiphospholipid syndrome, IVIG is ad-
ministered in a dose of 400 mg/kg monthly from the
establishment of pregnancy until 28-32 weeks [4].

Several medicinal preparations containing im-
munovenin for intravenous administration are pres-
ent on the Bulgarian market: Immunovenin intact 5%
IgG1, Privigen 100 mg/ml, Octagam 10%. One of the
main differences between the various preparations
is the IgA content. The most widely used immuno-
globulin preparation in daily rheumatology practice
is Immunovenin intact [4].

In daily rheumatology practice, intravenous im-
munoglobulins are used in the treatment of:

e Systemic lupus erythematosus with high
immunological activity;

e Systemic lupus erythematosus, occurring with
cerebrovasculitis, lupus nephritis, vasculitis and/or
autoimmune hemolytic anemia, thrombocytopenia;

e Systemic lupus erythematosus with underlying
antiphospholipid syndrome;

e Systemic lupus erythematosus with recurrent
infections [4].

B. Adverse drug reactions occurring with the ad-
ministration of IVIG

Most often, side reactions occur during the in-
fusion of intravenous immunoglobulins and sever-
al hours after. During the infusion, the rate may be
reduced or stopped. In the presence of adverse
reactions, the patient should be prepared with an-
algesics/antipyretics, antihistamines and cortico-
steroids.

Mild side effects of immunovenin infusion are:
headache, back pain, dizziness, tachycardia, ab-
dominal pain and nausea.

Serious side effects are chest pain, eczema,
anaphylaxis, heart attack, hemolysis and hemolytic
anemia, neutropenia, pulmonary edema, thrombo-
embolic events — deep vein thrombosis, retinal vas-
culitis and panuveitis, azotemia, and renal failure.

PURPOSE AND TASKS

The aim of the clinical observation is to estab-
lish the efficacy of the treatment of immunovenin in a
scheme, in parallel with pulse therapies with methyl-
prednisolone (MP) and cyclophosphamide (CYC) in
patients with active SLE, compared with the applica-
tion of pulse therapies with methylprednisolone and
cyclophosphamide alone.

Tasks include tracking the reduction in the num-
ber and intensity of clinical symptoms before and
after completion of treatment in active SLE: epilepti-
form seizures, organic brain syndrome, cranial nerve
dysfunction, headache, cerebrovascular accidents,
proteinuria, skin symptoms, arthritis and arthralgias,
elevated anti dsDNA, ACLA, vasculitis.

CLINICAL MATERIAL/PATIENTS AND
METHODS

A clinical observation of the efficacy of intrave-
nous administration of intravenous immunoglobulins
in patients with systemic lupus erythematosus was
conducted in a rheumatology clinic. Two groups of
patients were monitored:

First group — 29 women aged 20 to 60 years,
mean age 46.6 year, treated with immunovenin 400
mg/kg body weight every 3 months for a period of
12 to 18 months, in parallel with pulse therapies with
methylprednisolone and cyclophosphamide 1 gram
per month intravenously during disease activity.

Second group — 23 women aged 20 to 70
years, mean age 49.8 year, treated for a period of 12
to 18 months with pulse therapies with methylpred-
nisolone and cyclophosphamide 1 gram per month
intravenously for disease activity.

RESULTS

All patients were treated with methylprednis-
olone 8 to 16 mg daily. Patients who have epilep-
tiform seizures take trileptal or kerpa for at least 3
months before follow-up. The clinical condition of the
patients was evaluated at the beginning and end of
the treatment according to the decrease in intensity
and absence of the clinical symptom/manifestation,
change in the values of anti dsDNA, ACLA (Table 1).

First group — patients with SLE, treated with im-
munovenin + pulse therapies with methylprednis-
olone and cyclophosphamide 1 g monthly intrave-
nously during disease activity.

1. Before the treatment, there was 1 patient with
epileptiform seizures, after the end of the treatment
there were no patients with epileptic seizures;



Efficacy of treatment with intravenous immunoglobulins... 11

Table 1. Clinical manifestations in both groups of patients with SLE, before and after treatment

Patients with SLE, treated with immunovenin + | Patients with SLE, treated with pulse therapies
pulse therapies with MP and CYC with MP and CYC
First group Second group
Patient group Before the treatment After treatment Before the treatment After treatment
1 Epileptiform seizures 1 0 12 2
2 Organic brain syndrome 5 1 3 1
3 Disorder of cranial nerves 3 1 6 4
4 Headache 12 10 22 15
5 Cerebrovascular accidents 3 1 " 1
6 Proteinuria 19 1 " 2
7 Skin symptoms 12 1 22 1
8 Arthritis/arthralgia 29 2 23 3
9 Elevated anti dsDNA 20 12 23 1
10 ACLA 2 2 1 1
1" Vasculitis 4 2

2. Before the treatment, 5 patients had an organ-
ic brain syndrome, after the end of the treatment, 1
patient remained with symptoms (Fig. 1) (p < 0.05
for the first versus the second group), the improve-
ment in the group was 80%;

3. Before the treatment, 3 patients had a disor-
der of cranial nerves, after the end of the treatment,
1 patient remained with symptoms, the improvement
in the group was 66.6% (Fig. 2);

4. Before the treatment, 12 patients had a head-
ache with SLE, after the end of the treatment 10 pa-
tients remained with symptoms; the improvement in
the group was 16.6% (Fig. 3);

5. Before the treatment, cerebrovascular acci-
dents were registered in 3 patients, after the end of
the treatment 1 patient remained with symptoms, the
improvement in the group was 66.6%;

6. Before the treatment, 19 patients had pro-
teinuria, after the end of the treatment, 1 patient
remained with symptoms, the improvement in the
group was 91% (Fig. 4);

7. Before the treatment, 12 patients had skin
symptoms, after the end of the treatment, 1 patient
remained with symptoms, the improvement in the
group was 91.7% (fig. 5);

8. Before the treatment, 29 patients had arthritis/
arthralgia, after the end of the treatment, 2 patients
remained with symptoms, the improvement in the
group was 94% (Fig. 6);

9. Before the treatment, 22 patients had elevat-
ed anti dsDNA, after the end of the treatment normal
values were established in 10 patients, the improve-
ment in the group was 60% (Fig. 7);

10. ACLA was found elevated in 2 patients at the
beginning and after the end of the treatment (Fig. 8).

11. Before the treatment, 4 patients had vas-
culitis, after the end of the treatment, 2 patients
remained with symptoms, the improvement in the
group was 50%

Second group — patients with SLE, treated with
pulse therapies with methylprednisolone and cyclo-
phosphamide 1 g monthly intravenously during dis-
ease activity.

1. Before the treatment, 12 patients had epilepti-
form seizures, after the end of the treatment, a reduc-
tion in the number of seizures was observed in 10 of
the patients, the improvement in the group was 83%;

2. Before the treatment, 3 patients had an organ-
ic brain syndrome, after the end of the treatment, 1
patient remained with symptoms, the improvement
in the group was 66.6% (Fig. 1) (p < 0.05 for the first
versus the second group);

Organic brain syndrome
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Fig. 1. Influence of the organic brain syndrome in both
groups of patients (p < 0.05 for the first versus the
second group)
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3. Before the treatment, 6 patients had a disor-
der of cranial nerves, after the end of the treatment,
4 patients remained with symptoms, the improve-
ment in the group was 66.6% (Fig. 2);

Disorder of cranial nerves
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Before the| After Before the| After
treatment | treatment | treatment | treatment

First group Second group

Fig. 2. Influence of the function of the cranial nerves in
both groups of patients (p < 0.05 for the first versus the
second group)

4. Before the treatment, 22 patients had SLE
headaches, after the end of the treatment 15 pa-
tients remained with symptoms; the improvement in
the group was 31% (Fig. 3);

Headache

Before the After
treatment

Before the | After
treatment | treatment | treatment

First group Second group

Fig. 3. Effect on headache in both groups of patients

5. Before the treatment, cerebrovascular acci-
dents were registered in 11 patients, after the end of
the treatment, 1 patient remained with symptoms;

6. Before the treatment, 11 patients had pro-
teinuria, after the end of the treatment, 2 patients
remained with symptoms, the improvement in the
group was 82% (Fig. 4);

Proteinuria
20
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2
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Before the After Before the After
treatment | treatment | treatment | treatment
First group Second group

Fig. 4. Effect on proteinuria in both groups of patients
(p < 0.05 for the first versus the second group)

7. Before the treatment, 22 patients had skin
symptoms, after the end of the treatment, 1 patient
remained with symptoms, the improvement in the
group was 91.7% (Fig. 5);

Skin symptoms

Before the After

Before the After

treatment treatment treatment treatment

First group Second group

Fig. 5. Effect on skin symptoms in both groups of
patients

8. Before the treatment, 23 patients had arthritis/
arthralgias, after the end of the treatment 3 patients
remained with symptoms; the improvement in the
group was 94% (Fig. 6);

9. Before the treatment, 23 patients had elevat-
ed anti dsDNA, after the end of the treatment; a de-
crease in antibody values was found in 11 of them
(Fig. 7);

10. ACLA was found elevated in 1 patient at
the beginning and after the end of the treatment
(Fig. 8).
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Arthritis/arthralgia
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Fig. 6. Effect on arthritis/arthralgias in both groups of
patients (p < 0.05 for the first versus the second group)

Elevated anti dsDNA
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Fig. 7. Influence of the values of anti dsDNA in both
groups of patients

ACLA
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Fig. 8. Influence of ACLA values in both groups of
patients

DiscussION

The clinical efficacy and indications for IVIG
need further investigation due to the current lack of

large-scale double-blind randomized clinical trials.
However, a number of case series have been report-
ed with encouraging results, although evidence is
limited by the heterogeneity of protocols applied and
the variability of clinical manifestations successfully
treated [2].

Our clinical observation shows that a significant
difference is found in positive impact on organic
brain syndrome, cranial nerve function, arthritis/ar-
thralgias and proteinuria.

Therefore, on the basis of the currently avail-
able evidence, human polyclonal IVIG were ad-
ministered. The protocol most often used in clinical
practice entails high-dose IVIG infusion, consist-
ing of a total amount of 2 g/kg body weight, usually
divided into five daily doses of 400 mg/kg each to
minimize the risk of adverse events. Remarkably,
an unprecedented clinical response was noted 72
hours after the first dose, and included every af-
fected organ and system, along with concurrent
progressive normalization of the major immuno-
logical parameters. Regardless of their long-term
efficacy, these positive results should encourage
thoughtful use of IVIG in all cases refractory to
conventional therapies or uncontrolled with high
doses of corticosteroids [5].

Two small studies tested the efficacy of IVIG in
SLE as well as four open trials and one retrospective
study. These studies include 150 patients in total [6].

Fourteen lupus nephritis patients who had al-
ready been induced into remission with i.v. CYC
were randomized to receive monthly IVIG (400
mg/kg) or i.v. CYC7. After a follow-up period of
18 months, there was no significant difference
between IVIG and CYC in maintaining remission,
leading the authors to conclude that IVIG could be
an alternative treatment to CYC. However, it is rec-
ognized that significant differences between lupus
nephritis treatment outcomes may take 5 years to
become apparent [8, 9].

In our clinical observation, a better effect of the
additional application of immunovenin to the pulse
therapy with methylprednisolone and cyclophospha-
mide was established.

Uncontrolled open trials all report positive results
for IVIG.

Francioni C looked at the treatment of chronical-
ly active lupus rather than acute flares and adminis-
tered IVIG (400 mg/kg) for 5 days every month for
6-24 months. Of 12 patients, 11 showed clinical and
serological improvement after treatment, although
no comment was made on concurrent medication
changes [3].
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Schroeder JO also demonstrated a significant
improvement in mild flares of lupus as measured by
a reduction in their SLAM scores from 7.33 to 5.25
(P < 0.001) with a total of 10 infusions 20 days apart,
although this improvement was only very modest
considering the intensity of the infusion protocol [10].

Levy Y describe 20 patients with various man-
ifestations of SLE treated with monthly IVIG (400
mg/ kg/day for 5 days). Out of all the 20 patients,
17 responded fully after one to eight courses of
monthly IVIG, with a mean reduction in SLAM score
from 19.3 t0 4.0 (P < 0.0001). Encouragingly, 8 of 15
patients taking glucocorticoids were able to reduce
their dose by the end of the trial [11].

Hundt M studied the treatment of lupus exac-
erbations in 13 patients with 5 consecutive days of
IVIG (400 mg/kg/day) as measured by mECLAM
scores. Although concurrent glucocorticoid dose was
increased in six of these patients, it was noted that
the remaining seven patients, in whom the glucocor-
ticoid dose was kept constant, were full responders
with a median reduction in their mECLAM score of 8
points. When these results are taken together, they
suggest that IVIG may be useful in acute flares of
SLE, with most benefit seen during severe flares.
They also suggest that the most common symptoms
to improve are those of fatigue, fever and pain [12].

A larger retrospective study by Sherer Y looked
at 62 patients given IVIG as part of their treatment
for lupus. Patients were treated for a variety of symp-
toms, including mucosal ulcers, fever, rash, pleurisy
and pericarditis, with a single dose of IVIG (500 mg/
kg). Good responses were noted with a reduction in
SLEDAI score from 15 to 5. Overall, the results from
this study were promising, although there was no in-
formation about the dosing regimen of IVIG for each
patient or other treatments they were receiving [13].

CONCLUSIONS

1. When comparing the effect of treatment with
immunovenin 400 mg/kg of body weight in 3 months
for a period of 12 to 18 months, in parallel with pulse
therapies with methylprednisolone and cyclophos-
phamide 1 g monthly intravenously in disease ac-
tivity, a significant difference in positive impact on
organic brain syndrome, cranial nerve function, ar-

MNMocmwnuna 3a neyam: 14.10.2024 e.
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[-p BaneHTtuHa PelukoBa, oM, JOKTOP Ha HaykuTe
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thritis/arthralgias and proteinuria was observed. In
both groups, the concentration of anti dsDNA and
ACLA decreased to the same extent.

2. Treatment with immunovenin has a positive
effect in influencing disease activity in SLE, added to
treatment with pulse therapies with methylpredniso-
lone and cyclophosphamide.

Conflict of Interests Statement: The authors declare that
there is no conflict of interests related to the publication.
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OMNPEAENAHE HA CAMOOLIEHKATA 3A OCTEONOPO3A U ®PAKTYPEH PUCK

CPE[ XEHMW, NPOBEJIN OCTEOAEH3UTOMETPUA

H. Kupunos', C. BnageBa?, ®. buwod?, M. Koeaues', E. Buwod*

'dakynteT "MegnuuHa", MeanumHckn yHuBepcuteT — [neseH
2Katepnpa ,3apaBHu rpyxu’”, MeauumHckn cakynteT, Tpakuitckm yHuBepcuteT
SMMNCMIM "PeBmatonorus" — Ctapa 3aropa
“®akynTeT no obuiecTBeHo 3apaBe, YHuBepcuTteT [pod. A-p. AceH 3natapos” — Byprac

Pe3tome. Ocmeornoposama (OF1) e memabonumHo KOCmHO 3aborisieaHe, koemo 800U 00 HamasisieaHe Ha
KocmHama nibmH{ocm U HapywasaHe Ha MUKpoapxumeKkmypama Ha kKocmma, rnosuwasalku pucka om cyyri-
saHus. HeliHomo paHHO omKpueaHe, onpedesnisHemo Ha hpakmypHUSI PUCK U caMOOUeHKama Ha nayueHma
3a 30pasHUsi KOCMEH cmamyc ca K/408 MOMEHM 3a OCbLUECMEs8aHe Ha MPeseHyuUss Ha 0CMeornopo3HUme
pakmypu. Ljenma Ha mosa npoyysaHe e 0a ce uscnedsa caMooOueHKama Ha rnayueHmume 3a 3abornsea-
Hemo Of1 u nocnedsawusi ppakmypeH puck. Cped 324 xeHu npedu u3crnedsaHe Ha KOCmMHa MuHeparHa
nnbemHocm (KMF) ype3 paduoghpexkseHmHa exoepaghcka mynmucrnekmpomempusi (PEMC) ce nposexda aH-
KemHo npoyysaHe cbc cobcmeeHa aHKemHa kapma — BbrpocHUK 3a camooueHka Ha 3abonsisaHemo Of1 u Ha
hpakmypHuUs puck. Ycmarossiea ce, ye 51.9% om xeHume cyumam, Yye u3criedsaHemo 3a Ol e Heobxodu-
Mo, a 46.6% npuemam Ol 3a 3acmpawasauwjo 3aborisieaHe. 3a cbxarneHue, Ha edea 8.3% um e u38ecmHo,
4ye Moz2am 0a oueHsIm ¢hpakmypHUs CU puck camocmosimeriHo, a Ha 0.6% um e npaseHa HsKo2a oueHKa Ha
10-e00uwHUs1 ppakmypeH puck Ype3 modena "FRAX". lnmepeceH e ghakmbm, Ye KOIIKomo Mo-8b3pacmHu
ca xeHume, morikoea ro-psioko cmsimam Of1 3a 3acmpawasauwjo 3abornsieaHe. HamaneHa kocmHa nabm-
Hocm, usamepeHa 4Ype3 PEMC, umam 77.5% om uscrnedesaHume xeHu. Toea nokasea craba uHghopmupaHocm
U caMocb3HaHue Ha nayueHmume no omHoweHue Ha Ofl, kakmo u nuricama Ha obekmueHa fpeueHka 3a

puckoeeme, ce8bp3aHu C Hesd, U Ha Hy)KOama om rposexodaHe Ha 0CMeo0eH3UMOMempUs.

Knroyoeu dymu: camoouyeHka Ha nayueHmu, ocmeoriopo3sa, chpakmypeH puck, PEMC

YBop

Ocrteonoposara (Ofl1) ce Hapuya owe ,Tuxa
fonect”, Tbi KaToO Ce XapakTepuaupa C nunca Ha
CYMMTOMU 1 NOpaan TOBa He BMHArK naumMeHTuTe ca
HasfCHO CbC CBOETO 3abonsiBaHe WM CBbP3aHUA C
Hero puck oT cdpaktypu. 1o To31 Ha4YMH Te OCb3Ha-
BaT 3abonsiBaHETO efBa crieq HacTbnuna pakTty-
pa, HeycnsBavku fa npegnpuemar Heobxooumute
MEpPKN HaBpeme.

3apaBHaTa camMoOLEHKa U Bb3MPUEMaHUAT PUCK
3a Bb3HMKBaHe Ha Oonect mmat Meguupalla pons
Nno OTHOLUEHME Ha MOAENMPaHETO Ha 3APaBHOTO
noBegeHne Ha UHOMBMAA W YyecToTata Ha peanunan-
paHuTe OT Hero meguumMHckn Buantu [1, 2]. B ceeta
KaTo usano, ocb3HaBaHeTo Ha Or, kKakTo 1 Ha apyru-
Te XPOHMYHKU 3abonsaBaHus, ce onpenens Kato Hu-
cko. NoBuLIaBaHETO Ha OCBEJOMEHOCTTa € NbpBaTa
CTbIKa, KOATO AbMrOCPOYHO rapaHTupa KbMnambH-
ca no OTHOLLEHME Ha TepanusTa [3, 4].

CeeToBHaTa 3dpaBHa opraHusaumss obocobsi-
Ba MeT HanpaBneHusi, KOUTO BMAUSAT Ha OCBEAOME-
HOCTTa 3a XpOHUYHUTE 3abonsiBaHe U CbOTBETHO Ha
KbMMrabHCa N0 OTHOLLEHME Ha AbIrocpoYHaTa Te-

panus, B ToBa uncno u Ol [5]. Mo Te3n neT Hanpas-
neHus ce NpeLeHsiBa Janv NaumeHTbT crieq nocra-
BSIHE Ha guarHosaTta 6w cneggan npenopbkuTe Mo
OTHOLLEHWe Ha TepanusaTa. PakTopuTe, KOUTO BMM-
SI9T Ha Te3n HanpaeneHus, ce rpynupat B 5 rpynu:

e dakTopK, CBbP3aHM C TepanusTa (BKN. cTpa-
HWUYHW peakummn 1 ycTaHoBEHa nonsa)

e CoumnanHo-UKOHOMMNYECKN hakTopu (BKM. Bb3-
pacT n obpasoBaHue)

e ®akTopu, CBbP3aHU C NaumneHTuTe (BKM. CTpax,
OYaKBaHWsl, 3HAHWE 1 MOTMBaLNSA)

e OakTopK, CBbP3aHW CbC 3abonsiBaHETO (Te-
XKECT Ha cumnToMUTE)

e dakTopK, CBbP3aHM CbC 3OpaBHaTa cucTema
(oTHOLLEHME nekap-nauneHT, noeMaHe Ha pasxoamn).

B Kutan e HanpaBeHo ronsamo npoy4yBaHe 3a Ol
C mn3cnefBaHe Ha ocb3HaBaHeTo 3a Ol npu rpyna
XKEHW, MPOBENM OCTEOOEH3UTOMETPUS C KONMNYECT-
BEH ynTpas3eyk [6]. Cneq npuknovBaHe Ha anapat-
HOTO M3cnedBaHe WHAMBUMAWTE ca NonuTaHu danu
Buvxa xxenanv ga nonbiHAT BMPOCHMK 3@ OCb3HaBa-
He Ha Ofl1, cb3gageH ot Tpuma ekcnepty no Of1, 3a
Oa Bkntoyat gemorpadiCkm XapakTepucTukun (BKMO-
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YUTENHO Mo, Bb3pPAacT, PbCT, TErNo, MeHonaysa, 06-
pasoBaHue, UICTOPUA 3a CHynBaHe B AeTannu, B ToBa
4YMCIIO M Bb3PACT, Ha KOATO € HacTbnuna pakTypa-
Ta, KaKTO U HEMHOTO aHAaTOMUYHO MECTOMONOXEHNE
M MpU4YMHa) U WeCT NpoCTU BbMpOCa, CBbP3aHu C
OCHOBHa MHdopMUpaHocT. NMo-rongmara 4acTt oT Xo-
paTta ¢ uctopus 3a opakTypa B ToBa Npoy4vBaHe Bce
oLLe He ca 3Haenu 3a 3abonssaHeto Oll.

3a xopaTa, KoUTO NoAnexar Ha 4BONHOEHEePrnin-
Ha peHTreHoBa abcopbumometpus (DXA), e BaxHO
Oa pasbupat nekaps, KONTo cbobLiaBa TEXHUTE pe-
3ynTaTtu, 3a Aa OCb3HasAT HyXadaTa OT MEePKU, KOUTO
TpsibBa ga ce B3eMaT Mo OTHOLLEHME Ha npobnema.
[MpoyyBaHe No oTHOLWeEHME Ha ocb3HaTocTTa 3a Ofl
ycTaHoBsiBa cnabo pasbupaHe Ha npobnema Ol —
camo 36% ot nonynauusaTa Ha cpefgHa Bb3pacTt 58.6
r., oT kouto 51.8% ca mbxe ¢ KMl B ocTeonopoTu-
yeH gmanasoH cneg DXA nacneagsaHe [7].

Jluncata Ha npuabpaHe KbM MeOUKaMeHTU e
CblLLO Aobpe AOKymMeHTMpaH npobnem 3a nonyna-
unsta ¢ Oll. MauncneHo e, 4ye mexay 30-50% ot
nauvMeHTUTe He MpoabinkaBaT Aa npuemart rekap-
cTBa crnopeq npenopbkuTe [8]. 3apaBHaTa rpaMoT-
HOCT MOXe [a urpae pornsi npu Te3u, KOUTO He ce
nognarat Ha DXA ckaHupaHe 1 He ce npuabpXxar
KbM nedveHuve. lonynaumaTta ¢ no-HUCKa 3gpaBHa
rPamoTHOCT He caMo No-psako nposexaa DXA cka-
HMpaHe, HO 1 NO-pAAKO Ce NpuabpXKa KbM HasHaye-
HaTa Tepanusi.

Bbnpekn 4e MMa nNpoyyBaHusi, KOUTO OLlEHABAT
Janu XeHuTe ¢ pakTypu B Nepu- U NocTtMeHona-
y3a cmdTaT, Ye cyynsaHeTo UM e cebp3aHo ¢ Ofl,
He e U3BEeCTHO Adanu pasbupart, 4Ye ca U3NoXeHn Ha
noBuLIEH puUck oT 6baewa gpaktypa. OcBeH ToBa
HUTO edHO MpOy4YBaHe He oueHsiBa PakTopy KaTo
Bb3pacT, non wunu gmarHosa Oll, kouto MoraTt ga
ObaaT cBbp3aHM C Bb3NpMEMaHe Ha nocrieaBally
dpakTypu Npv NauueHTn ¢ naTonormyHa gpakTy-
pa. Llenta Ha npeaxoaHy npoyyBaHus € a ce oue-
HU Janu nauueHTUTe C HUCKOEHeprunHa gpakTtypa
Bb3npuemar cebe cu kaTo pUCKoB MHAMBMUA 3a Ob-
Jelwn dopakTypu n aa ce ngeHtudpuumpat daktopu-
Te, KOUTO KapaT nauMeHTa fa cMsaTa, Ye e U3NOXKeH
Ha puck oT 6baeLwm dpaktypum [9].

Bb3npuemaneto Ha Ol B nscnegsaHa rpyna ot
XOpa e CBbp3aHO C HacToswara ynorpeba Ha Hs-
kou nekapctea [10]. B To3n cniyyan npeguiieH tect
3a KOCTHa NfbTHOCT unu guarHosata Ol ca eans-
CTBEHUTE PaKToOpu, KOUTO Ce CBBbP3aT C aKTUBHOTO
pasrnexagaHe Unm TEKYLLIOTO U3MNon3BaHe Ha nekap-
ctBa 3a Ol npu naumeHTn ¢ BegpeHa dpakTypa.
CnepoBaTtenHo cbobllaBaHETO Ha NauueHTuTe ¢
natonormyHa dpakTypa, Ye umaTt puck ot bbaelia

dpakTypa, MOXe Aa Ce OKaxe peLlasallo 3a yBenu-
YaBaHe Ha BEpOSITHOCTTA Te3W MauuMeHTu pJa npu-
emart Tepanua 3a Ol n ga yyacTtBaT B fe4eHUETO
Ha OTl1 [11]. Joka3aHo e, Yye ako eHute pasbupar
BnaronpuaTHOTO Bb3AeNCTBME Ha 4afeHO noBefde-
HWe (HanpuMep NprMeM Ha kanuun), cebp3aHo ¢ Off,
€ MNo-BEPOSITHO Aa Ce Bb3Mon3eaT OT ToBa 3HaHWUeE.
CamoynpaBrieHNeTo e BaeH KOMMOHEHT OT Jieye-
Hueto Ha Ofl.

Llenta Ha HacToALIOTO Mpoy4yBaHe e da ce 13-
crnefBa caMoOLIeHKaTa 3a 0CTeonopo3a u hpakTypeH
PYCK Cpep, KeHWN, NPOBENN OCTEOAEH3UTOMETPUS.

MATEPUAN U METOAMU

Cpen 324 xeHun npegun mscnegBaHeTo OCTEO-
OEH3UTOMETPUS  Ype3 paanodpeKkBeHTHa exo-
rpacdpcka myntucnektpometpus (PEMC) ce npo-
BEXda aHOHMMHO aHKeTHO MpoyyBaHe. 3a uenTta
e paspaboTeHa M npunoxeHa coOCTBEHa aHKeT-
Ha kapTa — BbnpocHuk 3a camooueHka 3a OIll un
dpakTypeH puUck. BbLNPOCHMKBLT Ccbabpxa MHMOP-
MaLus 3a Bb3pacTTa, TenecHuTe pasmepu (PbCT U
TErno) U TeKyLO0TO CaMOOLIEHEHO 34PaBOCIIOBHO
CbCTOSIHME, M3MNOMN3BaNKN BU3yarnHa YncroBa egHo-
MepHa ckana 3a oueHka. M3cnegsaHuTe nuua ca
nomorneHu ga otbenexart HUBOTO Ha pPerWTUHroBaTta
ckana, KOeTo CbOTBETCTBA Ha TAXHOTO CyOEKTMBHO
Bb3npuemMaHe Ha xapaktepuctukute. "0" cboTBeT-
CTBa Ha MbfHO 34paBe (= HanbMHO 34paBOCHOB-
HO), a "10" cboTBeTCTBa Ha Texko 3abonsiBaHe (=
MHoro 6oneH). OcBeH ToBa Ce M3Mosi3Ba CUMBOJINY-
Ha ckana 3a oueHka nog opmMaTa Ha YCMUBKM, 3a
[a ce ynecHAT Mo-Bb3pacTHUTE MaUMEHTU, KOUTO
Beve He pasnonaraT ¢ abcTpakumaTa, Heobxogmma
3a undoposu ckanu [12].

3a ga ce oueHM oCb3HaBaHETO Ha npobnema
OCTEOMNOPO3EH PUCK, Ca BKMOYEHM BBLMNPOCU, KaTo
OTrOBOPBT € reHepupaH B AUXOTOMHO HOMWHAIHO
MaLlabupaHe kaTo onuun 3a ga/He OTroBop, KOUTO
umaT 3a Len fa ce OLEHU He CaMO OCb3HaBaHETO
3a npuHagnexHocTtTta kbM 6onectta Ofl1, HO u ro-
TOBHOCTTa Ha NauneHTUTe ga npoBenaTt nscneaBa-
He 3a Of1, kakTo 1 Aa ce npeLeH 0CBEAOMEHOCTTa
1M 3a bpakTypHUS puck. Bbnpocute BkNtoYBaT UH-
dopmauus 3a cobcTBeHaTa Hyxxaa Ha naumeHTuTe
oT nscneasaHe 3a Ol n camooueHka Ha Bb3npus-
TMEeTO 3a 3annaxata oT bonectta. CbLo Taka ce
OLEeHsIBa Janv BeYe e U3BeCcTHa Unv AMarHoctmum-
paHa Ofll, kakTo 1 Janu e npoBefeHa OLeHKa Ha
dpaKTypHUSA PUCK.

CraTtuctuyeckara oLeHKa ce U3BbpLLBaA C MOMOLL-
Ta Ha nporpamara SPSS Bepcus 19.0.
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PE3YNTATH

Ha 44 (13.6%) ot 324 xeHu UM e U3BEeCTHO, Ye
umart Ofl1. Te npenctasnasat 46.8% (44/94) ot xe-
HuTe ¢ yctaHoBeHa Ol1 ot PEMC wuscneasaHeTo,
dur. 1A. 168 xeHu (51.9%) cmsaTar, vye uscneqsaHe-
T0 3a Ol e Heobxogumo. OT Tax 62 xeHn (36.9%)
ca c OIl, 92 xeHn (54.8%) ca c ocTeoneHus, a oc-
TaHanute 14 xenn (8.3%) ca c HopmanHa KMTIT. 156
KeHU oT 0610 324 nacneasaHu NauMeHT He cumnTaT
nscnensaHeto 3a Ol 3a Hy>HO, HO BbMNpeky ToBa ca
pewnnn ga ro HanpaeAT. OT Tax 32 xeHun (20.5%)
ca ¢ OIl, 65 xenn (41.7%) ca ¢ ocTteoneHmsa un 59
xeHun (37.8%) ca c HopmanHa KM, dwur. 1B. OT
324 wnscneaBaHu xeHun, 151 xeHn (46.6%) cmatat
Ol 3a 3acTpawagallo 3abonsBaHe, a ocTaHanuTe
173 xeHun (53.4%) He onpepenar Ol kato 3acTpa-

300

250 o

(0]

I

200 %
200 B N
=

Q
c O
150 g2 8
g 2
100 t% gz
g 2
I o
50 4 g 2
s @©
c T

- 8

0 5

na He 5

n
A M3BecTHo nu Bu e, ye umare ONM? B
Cwmsitate nu Orl
3a 3acTpaluaBallo 3abonssaHe?
He
53.40%
C D

Hopmanxa MMM

Ocreonexus

350

300

250

200

150

100

50

LwaBallo 3abonseaHe, gur. 1C. OT 324 uscnensaHu
nauneHT camo Ha 27 xeHu (8.3%) um e M3BEeCTHO,
Yye MoraT Ja OUEeHAT ppakTypHUS CM PUCK CaMOCTO-
ATenHo, a octaHanute 297 xeHu (91.7%) HamaT uH-
dopmaLms, ye morat fa uacrenBart caMOCTOSATENHO
dpakTypHus cu puck, cur. 1D.

OT 324 v3cnenBaHu NauMeHTN camMo Ha 2 XKeHu
(0.6%) nm e npaBeHa Hskora oueHka Ha 10-rogui-
HUS bpakTypeH puck upes mogena ,FRAX”, cour. 2A.
Mpun cpaBHsABaHe Ha OTroOBOpa Ha Bbnpoca ,Cmartare
nn Ol 3a 3acTpawaBallo 3abonsBaHe?”, B pasnuy-
HWTE Bb3PaCTOBM PYNM YCTAHOBSBAME, Ye KOJKOTO
No-Bb3PaCTHU Ca XEHUTE, TONKOBA MO-PSAKO cMsATaT
Ol 3a 3acTpawaBallo 3abonssaHe, cdwur. 2B. Crieg
NnpoBeXaaHe Ha CpaBHEHWE MeXay aHamHe3aTa 3a
npegxogHa dpakTypa Mexagy rpynute criopeq oTro-
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hpaKTypHWSi CU PUCK CAMOCTOSATENHO?

Que. 1A. PasnpedeneHue Ha xeHume crioped omao8opa UM Ha ebnpoca: ,,MzeecmHo niu Bu e, 4e umame Ol1?”; 1B. Pa3-
npedesnieHue Ha xeHume crioped omaoeopa Ha ebrpoca: ,,CMsimame siu 3a Heo6xo0uMo rnpoeexxdaHemo Ha uscredeaHe
3a Ol1?” u ycmaHoeeHama duazHo3a csied ocmeodeHsumomempusi ¢ PEMC; 1C. Pa3npedesieHue Ha xeHume crioped
omeoeopa Ha ewbnpoca: ,,Cmssmame nu Ol1 3a 3acmpawaeauw,o 3abosisieaHe?”; 1D. PaznpedeneHue Ha xeHume croped
omezoeopa Ha ebnpoca: ,M3eecmHo nu Bu e, ye Moxe Oa oyeHuUmMe ¢hpaKmypHUsi CU PUCK caMOCmMosimesiHo?”
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BOpa Ha Bbnpoca: ,CmdATaTte nn 3a HeobxoamMmo nNpo-
BEXOaAHETO Ha m3crneasaHe 3a Ol1?”, He ce ycTaHo-
BsiBa CTaTUCTUYECKM 3HauMma pasnuka (p = 0.065).
XKeHuTte, KomTO cmsTaT, Ye e HeobxoamMmo da npose-
aat nacneasade 3a Or, nmat no-4ecTo aHamMHe3a 3a
dpakTypu (62 xeHn) cnpsmMo Te3n, KOUTO He cMATaTt
nscnengareto 3a Ol 3a Heobxoanmo (45 xeHn), Ho
pasnukata Mexgy rpynute He e 3HaunTtenHa, cur. 2C.

I
@

o
®

dpakTypeH puck ot mozena "FRAX"?

MpaseHa nn By e oLieHka Ha 10-roauLHnsS

Cnen npoBexxaaHe Ha cpaBHEHVE MexXay aHaMHe-
3aTa 3a npeaxonHa pakTypa Mexay rpynute cropes
0TroBopa Ha Bbnpoca: ,Cmatate nun Ol 3a 3acTpalla-
BaLLo 3abonsiBaHe?”, CbLUO He Ce yCTaHOBsIBa CTaTUC-
TUyeckn 3Hadmma pasnuka (p = 0.123). XKeHute, konto
cmvaTtat Ol 3a 3acTpalwaeallo 3abonssaHe, MMar no-
4YeCTo aHaMHe3a 3a (bpakTypu (60 xeHn ¢ dpakTypm)
cnpsiMo Tean, komTto He cmatar Ol 3a 3acTpallasa-
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Que. 2A. PaznpedesieHue Ha xxeHume crioped omaoeop Ha ebnpoca: ,,[lpaseHa siu Bu e oueHka Ha 10-200uwHuUs1 ppakmy-
peH puck 4pe3 modenia FRAX?”; 2B. CpaeHsieaHe Ha om2oeopa Ha ebnpoca: ,,Cmsamame nu Of1 3a 3acmpawaeauwjo 3a-
6onsieaHe”, Mexdy omAesiHume eb3pacmosu 2pynu; 2C. CpagHsieaHe Ha aHaMHe3ama 3a npedxodHa hpakmypa Mexay
2pynume crnoped omaoeopa Ha ebrnpoca: ,,CMamame nu 3a Heobxo0umMo nposexdaHemo Ha u3cnedeaHe 3a Ol1?”; 2D.
CpaeHsieaHe Ha aHaMHe3ama 3a npedxodHa ¢hpakmypa Mexdy epynume crioped omaoeopa Ha ebrnpoca: ,,CMamame nu
OI1 3a 3acmpawasaujo 3abosisieaHe?”; 2E. ,,CMsamame siu 3a He06x00UMO nposexxdaHemo Ha uscsiedeaHe 3a Ol1?”; 2F.
CpaeHsieaHe Ha ¢hpakmypHusi puck 3a 2ossima FRAX FO® mexdy epynume crnoped omaoeopa Ha ebrnpoca: ,,CMsimame

nu Of1 3a 3acmpawasauw,o 3abosnisieaHe?”
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Lo 3abonsieaHe (47 eHn ¢ bpakTypu), HO pasnvkaTa
MEXAy rpynuTe He e 3HadmTenHa, dwur. 2D.

Cnep cpaBHsiBaHe Ha PPaKTYpHUS PUCK 3a ro-
nama octeonoposHa dpaktypa (FRAX TO®) mexay
rpynuTe cnopeq OTroBopa Ha Bbnpoca: ,CmdAtate
nn 3a HeoOXOAMMO MPOBEXAAHETO Ha M3cnenBaHe
3a Ol1?”, He ce ycTaHOBsIBA CTATUCTUYECKN 3HAYM-
Ma pasnuka (p = 0.436). XXeHuTte, KOUTO cmaTaT 3a
Heob6xoaMMo NpoBexaaHeTo Ha uacnensaHe 3a Off,
nmaTt no-BuUCOK ppakTtypeH puck (17.2%) cnpsimo
Te3su, KOUTO He ro cMATaT 3a HyXHO (16.4%), HO Ta3u
pasnuka He e 3HauuTenHa, dur. 2E.

Cnen cpaBHsIBaHe Ha (pPaKTypHMS puck 3a
FRAX TO® mexgy rpynuTe cropen oOTroBopa Ha
Bbnpoca: ,Cmarate nun Ol 3a 3acTpawasallo 3a6o-
nsaBaHe?”, CbLO He Ce YCTaHOBSABA CTATMCTUYECKU
3Hayuma pasnuka (p = 0.158). XKenute, KOUTO CMmSs-
Tat Ol 3a 3acTpawasawo 3abonsiBaHe, Umat Mo-
BUCOK dopakTypeH puck (17.8%) cnpsimo Tesun, Kouto
He ro cmaTaT 3a 3acTtpawasallo (17.5%), HO Tasu
pasnuka He e 3HaduTenHa, dwur. 2F.

OBCBXOAHE

B HacTosiWoOTO npoy4yBaHe npaBu Bhedvatne-
HWe, Ye no-ronisiMaTa 4YacT OT NauMeHTUTe ornpe-
0enaT obLwoTo CM 34paBOCNOBHO CbCTOSIHME KaTo
CcpaBHUTENHO A06pO CcbC CTOMHOCTU mMexay ,0” u
.9 — 59.6%. Cnepn npoBexgaHe Ha OCTeOdEeH3u-
ToMeTpusiTa obaye ycTaHoBsiBame, 4e OpoAT Ha
XEHWUTEe C AeACTBMTENHO NpobrneMHO KOCTHO 3apa-
BE € 3HauyuTenHo no-ronam — 251/324 (77.5%), B
cpaBHeHne ¢ Te3n 59.6%. lMoutn 13.6% o1 xe-
HWTE B HaLLETO Npoy4YBaHe Beyve 3HaAsAT Mo BpeMe
Ha ocTeodeH3anTomeTpusaTa, ye mmat Ofl. Cnep
npoBexaaHe Ha u3crnegBaHeTo yCTaHOBsSIBaMe, 4ye
Te CbCTaBMsBaT CPaABHMTENHO ManbK MPOLUEHT OT
XeHute ¢ yctaHoBeHa Ol — 46.8% (44/94). Toau
pes3ynTaT € B CUHXPOH C MPeAXOA4HU NpoyYBaHus, B
KOWTO CbLLO Ce YCTaHOBSIBa, Ye BPOSIT Ha XeHuTe,
MH(OPMMpPaHN M OCb3HaTW MO OTHOLUEHVE Ha au-
arHosata Ofl1, e manbk [13, 14]. [NybnukyBaHu go
MOMEHTa NPOy4YBaHMs NOKa3BaT, Ye NnauneHTuTe ca
3HauYUTENHO no-gobpe MHpopMupaHu 3a gucnunu-
OEMUSt UNN BMCOKO KPBBHO HamnsraHe, OTKOMKOTO
3a OI1 [15], n ca 3HaYMTENHO NO-3aNHTEPECOBAHMN
OT ManurHeHu, HeBPOSOTMYHY U CbpaeYHn 3abons-
BaHMs1, OTKOMKOTO OT KOCTHOTO cu 3apaBe. B npea-
XO[AHW MpOyYBaHMs € yCTaHOBEHO, 4e no-gobpe
NMHGOPMUpPaHNTE Xopa MMaT NO-BUCOKM CTOMHOCTHU
Ha KMI1 nopaau npeBeHUuUs B CpaBHEHUE C HEWUH-
dopmupaHnte no npobnema [16]. MNMopagn Tasm
npuynHa TpsibBa ga ce paspaboTaAT cneuyunanHu
nporpaMu 3a pasnpocTpaHeHne Ha WHdopmaums

3a Ol1 ¢ Bb3MOXHOCT 3a CaMOOLIeHKa Ha KOCTHOTO
3npaBe 1 paKkTypHUS pUCK Ype3 CBETOBHO NPU3Ha-
M Modenu ¢ uen no-gobpa npeBeHUMs Ha 3abo-
nasaHeTo [17]. Cnopepg nonyyeHuTe pesynrtaTtu as-
FNIOBETE Ha XEeHUTe, KOMTO CcMATaT 3a Heobxoanmo
nacnegsaHeto 3a Ol1, 1 Te3un, KOUTO He ro cmaTat
3a HeobxoaMMo, ca pasnpegeneHy NoYT NopaBHO
(51.9% cnpamo 48.1%). Cnen npoBexgaHe Ha uU3-
cnegsaHe ¢ PEMC ycrtaHoesiBame, ye 91.7% ot
XEeHUTe, CMATaLLM 3a Hy>XHO m3cregBaHeTo 3a Ofll,
nencrteuTenHo mmar npobnem ¢ KMI1, n 62.2% ot
XEHUTE, KOUTO He ro CMATAT 3a HYXXHO, CbLLO umat
no-Hucka ot HopmanHata KMI1. B gpyru HayyHu
TPyAOBe CbLLO MOXe fa ce BMAMW, Ye ronam 6pon
nauyneHtn (55-62%) oTkasBaT M3MepBaHETO Ha
KoCTHa nnbTHOCT [18, 19, 20]. MNMpuynHuTe, Nopaamn
KOWTO NauueHTUTE B HALLETO NPOy4YBaHe He cumTat
3a Heobxogmnmo nacnensaHeTo 3a Oll, He ca 3anu-
CaHu NooTAENHO. Bb3MOXHN NPUYNHN 38 HUCKOTO
XenaHve moxe Aa 6baart nuncaTta Ha 3annailaHe
Ha nscrefBaHeTo OT 34paBHaTa Kaca U pasHopoa-
HaTa nHOpMauus No OTHOLLEHWE Ha NPEeanKTUB-
HUS XapakTep Ha OCTEOAEH3UTOMETpUsATa 3a hpak-
Typute [21]. Tonama 4acT OT XeHuTe cMmdaTaT, ye
Ol e HOpManHoO M3HOCBaHe Ha KOCTTa, CBbpP3aHO
CbC CTaApoCTTa, M onucBaT HanpeaBaHETO M KaTo
6aBHoO. [lopu XeHuTe, KOUTO MpexmBsaBaT NaTono-
rMyHa dpakTypa, He ca CUrypHu 3a Bpb3KaTa M C
Ol u A cunTaT 3a crnyYyanHo cbbuTre, He3aBMCUMO
ot Or1. Mo To3n HauyuH, BMXAANKN Nporpecusita Ha
Ol kaTo 6aBHa 1 HensbexHa, NauMeHTUTe He yce-
LiaT cneLwHoCcTTa Aa ce guarHoctmuupar 1 nekyear
Taka ocesaTesiHo, KakTo npu apyrute 3abonsiBaHus
[22]. Ha Bbnpoca ganu nauneHTute cmatart Ol 3a
3acTpallaBawo 3abonsaBaHe camo 46.6% OT xe-
HUTe OoTroBapsT ¢ ,Aa“, a octaHanute 53.4% — c
LHe“. [peaxogHu npoyyBaHmna CbLLO AOKNaABaT, ve
naynMeHTUTe MacoBO He OCb3HaBaT CEPUO3HOCTTa
Ha 3abonseaHeTo Ol1. Camo 13% ot xeHute ¢ Orl
n 2% ot Tesn 6e3 Ol B npoyyBaHeTo Ha Lewiecki
CcMsATaT, Ye NOoLOTO UM KOCTHO 3apaBe MoXe Aa e
npuvynHa 3a nocriegHata um dpakTtypa, a 43% ot
xeHute ¢ Ol nocouBaTt KaTo OCHOBHa MpuYKHa 3a
dpakTypata TPOMaBOCT, a He NOLWOTO CU KOCTHO
3gpase. [lorpewHnTe cxBallaHUA OTHOCHO Mpu-
YMHUTE 3a (PpaKkTypu, KaKTO W nocneguumte ot
TAX, CbY€TaHM C HejocTaTbyHa MHGOPMauusa Mo
npobnema, SONPUHAcCAT 3a No-Marnko cna3saHe Ha
neyenueto [23]. CnepoBaTtenHo nauneHTute ¢ Ol
MoraTt Ja Bb3npuMeMaT TexecTTa Ha ToBa 3abons-
BaHe MO pasnuyeH HaynH. Bcekn naumeHT no ceou
WHOUBMAYyaneH HaymMH dopmMupa cBouTe npeacTa-
BW U NPUTECHEHMS OTHOCHO Gonectta U M3roTea
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cobcTBeHa cTpaTterusi 3a crnpassiHe ¢ Hesl. [1o To3u
HayMH nogobpeHaTa KOMyHUKaLMS MexXay nekapu-
Te M NauneHTUTE MO OTHOLLUEHWE Ha TeXecTTa Ha
3abonsBaHeTo 1 ObAeLLmsa PpUCK OT CHyNBaHE MOXe
a yNnecHN CbBMECTHOTO B3EMaHE Ha peLleHne 3a
neyeHue. VIMEHHO caMOCb3HAHMETO Ha NauWeHTU-
Te e BoAell, MOMEHT B AnarHocTukaTa 1 ne4yeHmeTo
Ha Ol [13]. B HacToALWOTO Npoy4YBaHe ce yCTaHo-
BSIBA, Y€ PUCKDBT 3a rofisiMa 0CTeonopo3Ha opakTy-
pa, nsumcneH cnopeg FRAX mogena, He ce pasnu-
YaBa 3HaYWUTENHO B rpynuTe crnopen OTroBopa Ha
Bbnpocute: “Cmatate nu 3a Heobxooumo uscnea-
BaHeTo 3a OI1” u ,Cmararte nn Ol 3a 3acTpawasa-
wo 3abonsBaHe”. ToBa nokassa, Ye naLueHTuTe ¢
BUCOK (DpaKTypeH PUCK He ce YyBCTBaT 3acTpalle-
Hu ot Ol n He cmaTaT 3a HeobXoaAMMO NpoBeXxaa-
HEeTO Ha OCTEOAEH3UTOMETPUS 3a U3SICHSABaHe Ha
awarHosaTta. Bbnpeku nuncata Ha CTaTUCTUYECKU
3Ha4yMMa pasnuvka Mexgy rpynuTe, XXeHuTe, Kou-
TO BeYye ca npeTbprneny ocTteonoposHa dpaktypa
B MWHaNoTo, ce 4yBCTBaT no-3acTpaiwleHn ot Ofl,
KaKTO M ycellaT HeobxoaMmocTTa OT MpoBeXAaHe
Ha ocTeofeH3nTomeTpus. CrniegoBaTtenHo Moxe aa
ce Kaxe, Ye HSIKOM OT mauumeHTute, ocobeHo cnen
MHOXECTBO (hpakTypu, Bede ca HasiCHO C pucka
ot Ol [16]. KaTo yano obave npaBu BrnevatneHme
HEeCbOTBETCTBMETO MeXAy OEWCTBUTENHUST PUCK OT
0OCTEOoNnopo3HN PaKTypu 1 TO3U, OLIEHEH OT nauu-
€eHTa, KOeTO e CbOOLEHO 1 B ApyrM NpoyYBaHUs
[24]. ToBa npegnonara ronsima nurnca Ha CaMoCb3-
HaHWe OT CTpaHa Ha nauMeHTa Mo OTHOLIeHWe Ha
npobnema OTl1 [25]. Hanpumep, B gaTtcko npoy4yea-
He ¢ Hag 20 000 maumeHTM ce u3cnegBa Kak na-
LUWEHTUTE OLEHSIBaT OPaKTYpPHUSA CU PUCK, CBbP3aH
¢ Orl. Pesyntatnte nokasart, Ye XeHuTte mexay 65
n 81 roanHn oBMKHOBEHO MoaueHsiBaT pucka cu ot
cyynBaHe crnpsiMmo OeNCTBUTENHO U3YNCIIEHUS PUCK
cnopea FRAX mogena [11]. KoxopTHOTO npoyyBaHe
GLOW c Hap 60 000 »eHn no nogobeH HauuH no-
kasa, 4ye camo 29% OT naumeHTUTe, KOUTO BeYe ca
npeTbpnenu gpakTypa, BApBar, Ye nMaT NOBULLIEH

puck oT cuynsaHe [26]. Cnopef aBTOpUTE HECHOT-
BETCTBMETO MeXAy CamooLieHKaTa 1 AeACTBUTENHO
n34ncneHmns pakTypeH pUCK ce AbIKM Ha dhakTa,
ye nauveHTuTe mmat npobnemu c Bb3NpUEMaHe-
TO CU KaTO PUCKOB MauUMEeHT WM npunuceaT Ha-
CTOSILLIOTO CW 34PaBOCMOBHO CbCTOSIHWE Ha ApYrn
npuyunHK [27]. 3a ga ce nogobpu camooLieHkaTa 3a
dpakTypHus puck, Tpsabsa ga ce noBuwn NMHDOP-
MUpaHocTTa Ha nauueHtuTe 3a Ol n nocnegmuu-
Te oT Hes [15]. MNpwn cpaBHABaHe Ha OTroBopa Ha
Bbnpoca: ,Cmatare nu Ol 3a 3acTpalwaBallo 3a-
fonsBaHe?”, B pasnMyHUTE Bb3pacToBU Ipynu yc-
TaHOBSIBaMe, Y€ KOJKOTO MO-Bb3PaCTHU Ca XeHuTe,
TonkoBa no-psgko cmaAtat Ol 3a 3acTpawwasalo
3abonsaBaHe. lMogobHM pesynTatn ce ycTaHOBS-
BaT W B ApYyrn nNpoyyBaHus. Bbnpeku 4ye pasnpoc-
TPaHEHWETO Ha OCTEeOoNnopo3HUTE pakTypu Ha-
pactBa C Bb3pacTTa [28], 6poaT Ha nauMeHTuTe,
KOWTO ce 4yyBcTBaT 3actpalueHn ot Oll, HamansBa
C Bb3pacTtTa. ToBa moxe 6u e Taka, 3aloTO Bb3-
pacTHMUTE nauneHTn He pasbupat gobpe Bpb3kaTta
Mexay pakTypuTe n OCHOBHOTO 3abonsBaHe [29]
n noaueHssat edektute Ha Ol no oTHoLWeHMe Ha
BTOPUYHM (DYHKLUMOHAMHM YBpeX4aHus U CMbpPT-
HOCTTa MMM MPOCTO Ce YyBCTBaT TBbPAE CTapu u
BornHu, 3a ga cuntat 3a HeobxoaMMo nscnegBaHe-
T0 3a OI, KaKTO 1 TepanusTa 3a Mone3Hu.

3AKNIOYEHUE

ToBa e NbpBOTO NpoyyBaHe B bbnrapus, B kKoeTo
ce npaBu OLeHKa 3a CaMOOCb3HaBaHETO Ha NauueH-
TUTe 3a 3abonsaBaHeTo Ol 1 3a CBbp3aHUSA C Hero
dpakTypeH puck. MNMoHacTosilLeM OCb3HABaHETO Ha
Of1, KaKkTo 1 Ha ApyrMTe XPOHWYHM 3abonsBaHus, ce
onpegerns Kato HMCKO, a MOBMLLIABaHETO Ha OCBeaO-
MEHOCTTa € nbpBaTa CTbMKa, KOATO AbITOCPOYHO
rapaHTupa KbMnianbHCa MO OTHOLLUEHWE Ha Tepanu-
aTa. Pa3paboTeHuAT BbNPOCHNK OTHOCHO OCTEOMO-
PO3HMSA PUCK MO3BOMSABA M3MON3BAHETO MY B HAYYHM
N KITUHWUYHW MPOYYBaHKS.
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DETERMINATION OF SELF-ASSESSMENT OF OSTEOPOROSIS AND FRACTURE
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Abstract. Osteoporosis (OP) is a metabolic bone disease that leads to a decrease in bone density and
deterioration of the bone microarchitecture, increasing the risk of fractures. Its early detection, the calculation
of fracture risk and the patient’s self-assessment of the bone health status is a key moment for the
prevention of osteoporotic fractures. The aim of this study was to investigate patients’ self-assessment of
OP and subsequent fracture risk. Among 324 women, before examining bone mineral density (BMD) with
radiofrequency echographic multispectrometry (REMS), a survey with a self-report questionnaire for self-
assessment of OP and fracture risk was conducted. It was found that 51.9% of women consider that the
examination for OP is necessary, and 46.6% consider OP as a threatening disease. Unfortunately, only 8.3%
knew they could self-assess their fracture risk and 0.6% had ever had their 10-year fracture risk assessed
using the “FRAX” model. Interestingly, the older the women were, the less often they consider OP as a
threatening disease. 77.5% of the women studied had a decreased bone density, measured with REMS.
This demonstrates poor education and self-awareness of the patients regarding OP, as well as the lack of an
objective assessment of the risks associated with it, and the need to conduct osteodensitometry.

Key words: self-assessment, osteoporosis, fracture risk, REMS

INTRODUCTION

Osteoporosis (OP) is also called the “silent dis-
ease” because it is characterized by a lack of symp-
toms and therefore patients are not always aware
of their disease or the associated risk of fractures.
Thus, they become aware of the disease only after
a fracture has occurred, failing to take the necessary
measures in time.

Health self-assessment and the perceived risk of
disease occurrence have a mediating role in shaping
the health behavior of the individual and the frequen-
cy of medical visits performed [1, 2]. In the world as
a whole, awareness of OP, as well as other chronic
diseases, is defined as low. Raising awareness is
the first step to ensure long-term compliance with
therapy [3, 4].

The World Health Organization identifies five
areas that influence awareness of chronic diseases
and, accordingly, compliance with long-term therapy,
including OP [5]. According to these five directions,
it is assessed whether after the diagnosis the patient
would follow the recommendations regarding the
therapy. The factors that influence these directions
are grouped into 5 groups:

» Factors related to therapy (including side ef-
fects and established benefit)

» Socio-economic factors (including age and ed-
ucation)

« Patient-related factors (including fear, expecta-
tions, knowledge and motivation)

* Disease-related factors (severity of symptoms)

* Factors related to the health care system (phy-
sician—patient relationship, cost bearing).

Alarge study on OP investigating the awareness
of OP in a group of women who underwent quantita-
tive ultrasound osteodensitometry was done in Chi-
na [6]. After completing the examination, individuals
were asked if they would be willing to complete a
OP awareness questionnaire designed by three OP
experts, which include demographic characteristics
(gender, age, height, weight, menopause, educa-
tion, history of fracture in details, including the age
at which the fracture occurred and its anatomical lo-
cation and cause) and six simple basic awareness
questions. The majority of people with a history of
fracture in this study were not yet aware of OP.

For people undergoing a dual-energy X-ray
absorptiometry (DXA) scan, it is important to un-
derstand the doctor reporting their results so that
they are aware of the need for action to be tak-
en regarding the problem. A survey regarding
awareness of OP found a poor understanding of
the problem — only 36% of the population with an
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average age of 58.6 years, of which 51.8% were
men with BMD in the osteoporotic range after DXA
examination [7].

Lack of medication adherence is also a well-doc-
umented problem for the OP population. It is estimat-
ed that between 30-50% of patients do not continue
to take medications as recommended [8]. Health lit-
eracy may play a role in those who do not undergo
DXA scans and do not adhere to treatment. A popu-
lation with lower health literacy is not only less likely
to have a DXA scan, but also less likely to adhere to
prescribed therapy.

Although there are studies assessing whether
women with peri- and postmenopausal fractures
believe their fracture is related to OP, it is unknown
whether they understand that they are at increased
risk of future fracture. Furthermore, no study evalu-
ated factors such as age, sex, or OP diagnosis that
may be associated with perception of subsequent
fractures in patients with pathologic ones. The aim
of previous studies was to assess whether patients
with a low-energy fracture perceive themselves as a
risk individual for future fractures and to identify the
factors that lead the patient to believe that they are
at risk for future fractures [9].

The perception of OP in a studied group of peo-
ple is related to the current use of some drugs [10].
In this case, previous bone density testing or the di-
agnosis of OP were the only factors associated with
active consideration or current use of medication
for OP in patients with hip fracture. Therefore, com-
municating to patients with a pathologic fracture
that they are at risk of future fracture may be critical
in increasing the likelihood that these patients will
accept OP therapy [11]. It has been shown that if
women understand the beneficial impact of a be-
havior (e.g. calcium intake) associated with OP,
they are more likely to benefit from this knowledge.
Self-management is an important component of the
OP treatment.

The aim of the current study was to deter-
mine the self-assessment of osteoporosis and
fracture risk among women undergoing os-
teodensitometry.

MATERIALS AND METHODS

An anonymous survey among 324 women was
conducted before the examination with radiofre-
quency echographic multispectrometry (REMS).
For this purpose, a self-assessment question-
naire for OP and fracture risk was developed
and applied. The questionnaire contains informa-

tion about age, body measurements (height and
weight) and current self-assessed health status
using a visual numerical one-dimensional rating
scale. Subjects were asked to indicate the level
of the rating scale that corresponds to their sub-
jective perception of the characteristics. “0” corre-
sponds to full health (= completely healthy) and
“10” corresponds to severe disease (= very sick).
Additionally, a symbolic rating scale in the form of
smiles was used to facilitate older patients who no
longer have the abstraction required for numerical
scales [12].

In order to assess the awareness of the problem
of osteoporosis risk, questions were included with
the answer generated in dichotomous nominal scale
as yes/no response options, which aim to assess not
only the awareness of belonging to the disease OP,
but also the willingness of the patients to conduct
screening for OP as well as to assess their aware-
ness of fracture risk. Questions included information
about patients’ own need for OP testing and self-re-
ported perception of the threat of the disease. It is
also assessed whether OP is already known or diag-
nosed, and whether a fracture risk assessment has
been carried out.

Statistical evaluation was performed using the
SPSS version 19.0 program.

REsSULTS

Out of a total of 324 women, 44 women (13.6%)
were known to have OP. They represented 46.8%
(44/94) of the women with diagnosed OP with the
REMS examination, Fig. 1A. 168 women (51.9%)
believed that the examination for OP is necessary.
Of these, 62 women (36.9%) had OP, 92 women
(54.8%) had osteopenia, and the remaining 14 wom-
en (8.3%) had normal BMD. 156 women from a total
of 324 examined patients did not consider the OP
examination necessary, but nevertheless decided
to undergo it. Of these, 32 women (20.5%) had OP,
65 women (41.7%) had osteopenia and 59 women
(37.8%) had normal BMD, Fig. 1B. Out of 324 exam-
ined women, 151 women (46.6%) considered OP as
a threatening disease, and the remaining 173 wom-
en (53.4%) did not define OP as a threatening dis-
ease, Fig. 1C. Of the 324 examined patients, only 27
women (8.3%) knew that they could self-assess their
fracture risk, and the remaining 297 women (91.7%)
did not know that they could self-assess their frac-
ture risk, Fig. 1D.
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Fig. 1. 1A. Distribution of women according to their answers to the question: “Do you know that you have OP?”; 1B.
Distribution of women according to the answers to the question: “Do you consider it necessary to conduct an examination
for OP?” and the established diagnosis after osteodensitometry with REMS; 1C. Distribution of women according to the
answers to the question: “Do you consider OP a threatening disease?”; 1D. Distribution of women according to the
answers to the question: “Did you know that you can assess your fracture risk yourself?”

Of the 324 patients studied, only 2 women
(0.6%) ever had their 10-year fracture risk assessed
using the “FRAX” model, Fig. 2A. When comparing
the answer to the question “Do you consider OP a
threatening disease?” in the different age groups, we
found that the older the women were, the less often
they considered OP as a threatening disease, Fig.
2B. After comparing the history of previous fracture
between the groups according to the answer to the
question: “Do you consider it necessary to conduct
an exam for OP?” no statistically significant differ-
ence was found (p = 0.065). Women who consid-
ered it necessary to conduct a screening for OP had
a more frequent history of fractures (62 women)
than those who did not consider investigation for OP

necessary (45 women), but the difference between
groups was not significant, Fig. 2C.

After conducting a comparison of the history of
previous fractures between the groups according to
the answer to the question: “Do you consider OP a
threatening disease?” also no statistically significant
difference was found (p = 0.123). Women who con-
sidered OP as a threatening disease had a more fre-
quent history of fractures (60 women with fractures)
compared to those who did not consider OP as a
threatening disease (47 women with fractures), but
the difference between the groups was not signifi-
cant, Fig. 2D.

After comparing the fracture risk for a major os-
teoporotic fracture (FRAX MOF) between the groups
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according to the answer to the question: “Do you
consider it necessary to conduct an examination for
OP?” no statistically significant difference was found
(p = 0.436). Women who consider it necessary to
conduct an examination for OP have a higher frac-
ture risk (17.2%) compared to those who do not con-
sider it necessary (16.4%), but this difference is not
significant, Fig. 2E.

z
)

fracture risk using the FRAX model?
<
8

Have you had an assessment of your 10-year

After comparing the fracture risk for FRAX MOF
between the groups according to the answer to the
question: “Do you consider OP a threatening dis-
ease?” also no statistically significant difference was
found (p = 0.158). Women who consider OP a threat-
ening disease have a higher fracture risk (17.8%)
compared to those who do not consider it threatening
(17.5%), but this difference is not significant, Fig. 2F.
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Fig. 2. 2A. Distribution of women according to answers to the question: “Have you had an assessment of your 10-
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threatening disease” between different age groups; 2C. Comparison of the history of previous fracture between the
groups according to the answer to the question: “Do you consider it necessary to conduct an examination for OP?”;
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DiscussION

In the present study, it is striking that the majority
of patients (59.6%) define their general health status
as relatively good with values between “0” and “5”.
However, after performing the osteodensitometry, we
found that the number of women with actual problem
in the bone health is significantly higher — 251/324
(77.5%) compared to the above cited 59.6%. Almost
13.6% of women in our study had already known at
the time of osteodensitometry that they had OP. After
conducting the research, we found that they make up
a relatively small percentage of women with estab-
lished OP — 46.8% (44/94). This result agrees with
previous studies, which also found that the number
of women informed and aware of the diagnosis of
OP is low [13, 14]. Published studies to date show
that patients are significantly better informed about
dyslipidemia or high blood pressure than about OP
[15] and are significantly more interested in malig-
nant, neurological and cardiac diseases than in their
bone health. Previous studies have found that bet-
ter informed people have higher BMD values due to
prevention compared to uninformed people [16]. For
this reason, special programs should be developed
to disseminate information about OP with the possi-
bility of self-assessment of bone health and fracture
risk through globally recognized models in order to
better prevent the disease [17]. According to the ob-
tained results, the number of women who consider it
necessary to perform the OP examination and those
who do not consider it necessary are almost equally
distributed (51.9% versus 48.1%). After conducting
a study with REMS, we found that 91.7% of wom-
en who consider it necessary to be tested for OP
actually had a BMD problem, and 62.2% of women
who did not consider it necessary also had a lower
than normal BMD. In other scientific works, it can
also be seen that a large number of patients (55-
62%) refuse to perform bone density measurement
[18, 19, 20]. The reasons why patients in our study
did not consider OP testing necessary were not re-
corded separately. Possible reasons for the low will-
ingness may be the lack of reimbursement for the
examination by the public health fund and the het-
erogeneous information regarding the predictive na-
ture of osteodensitometry for fractures [21]. A large
proportion of women believe that OP is normal bone
wear and tear associated with old age and describe
its progression as slow. Even women who experi-
ence a pathologic fracture are uncertain about its re-
lationship to OP and consider it an incidental event
independent of OP. Thus, seeing the progression of

OP as slow and inevitable, patients do not feel the
urgency to diagnose and treat themselves as strong-
ly as in other diseases [22]. When asked whether
patients consider OP a threatening disease, only
46.6% of women answered yes, and the remaining
53.4% — no.

Previous studies have also reported that patients
are largely unaware of the seriousness of OP. Only
13% of women with OP and 2% of those without
OP in Lewiecki’s study believed that their poor bone
health could be the cause of their most recent frac-
ture, and 43% of women with OP mentioned clumsi-
ness as the main reason for the fracture, and not the
poor bone health. Misconceptions about the causes
of fractures as well as their consequences, combined
with insufficient information on the problem, contrib-
ute to bad compliance with treatment [23]. There-
fore, patients with OP may perceive the severity of
this disease differently. Each patient in their own in-
dividual way forms their ideas and worries about the
disease and prepares their own strategy for dealing
with it. Thus, improved communication between phy-
sicians and patients regarding disease severity and
future fracture risk may facilitate shared treatment
decision making. It is the patients’ self-awareness
that is a leading point in the diagnosis and treatment
of OP [13]. In the present study, it was found that
the risk of a MOF, calculated according to the FRAX
model, did not differ significantly between the groups
according to the answer to the questions: “Do you
consider the examination for OP necessary” and
“Do you consider OP a threatening disease”. This
shows that patients with a high fracture risk do not
feel threatened by OP and do not consider it nec-
essary to carry out osteodensitometry to clarify the
diagnosis. Despite the lack of a statistically signif-
icant difference between the groups, women who
had already suffered an osteoporotic fracture in the
past felt more at risk of OP, as well as the need to
perform osteodensitometry. Therefore, it can be said
that some of the patients, especially after multiple
fractures, are already aware of the risk of OP [16]. In
general, however, the discrepancy between the ac-
tual risk of osteoporotic fractures and that assessed
by the patient is striking, which has also been report-
ed in other studies [24]. This suggests a great lack
of self-awareness on the aspect regarding the OP
problem [25]. For example, a Danish study of over
20,000 patients examined how patients assessed
their fracture risk related to OP. The results showed
that women between 65 and 81 years of age gener-
ally underestimated their risk of fracture compared
to the actual risk calculated according to the FRAX
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model [11]. The GLOW cohort study of over 60,000
women similarly showed that only 29% of patients
who had already suffered a fracture believed they
had an increased risk of fracture [26]. According to
the authors, the discrepancy between self-estimat-
ed and actually calculated fracture risk is due to
the fact that patients have problems in perceiving
themselves as a risk patient or attribute their cur-
rent health status to other causes [27]. To improve
self-assessment of fracture risk, patients’ awareness
of OP and its consequences should be increased
[15]. When comparing the answer to the question
“Do you consider OP a threatening disease?” in the
different age groups, we found that the older women
were, the less often they considered OP as a threat-
ening disease. Similar results have been found in
other studies. Although the prevalence of osteopo-
rotic fractures increased with age [28], the number
of patients who feel at risk for OP decreases with
age. This may be because elderly patients do not
well understand the relationship between fractures
and the underlying disease [29] and underestimate
the effects of OP in terms of secondary functional
impairment and mortality, or simply feel too old and
ill to consider the examination for OP as well as ther-
apy useful.

CONCLUSION

This is the first study to assess patients’
self-awareness of OP disease and the associated
fracture risk in Bulgaria. Awareness of OP, like oth-
er chronic diseases, is currently defined as low, and
raising awareness is the first step to ensure long-
term compliance with therapy. The developed osteo-
porosis risk questionnaire could be used in scientific
and clinical studies.
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SARCOPENIA AND SPONDYLOARTHRITIS ACTIVITY AND FUNCTIONAL
ASSESSMENT

S. A. Tabra, A. A. El Shintenawy, M. H. Abu-Zaid, E. Elshintenawy

Department of Rheumatology and Rehabilitation, Tanta University, Faculty of Medicine — Egypt

Abstract. Background: Sarcopenia is a progressive loss of muscle mass and strength; this may cause
increased morbidity and mortality. Rheumatic diseases as spondyloarthropathies have greater risks of
developing sarcopenia. Objectives: To assess sarcopenia in Egyptian patients with psoriatic arthritis (PSA)
and axial spondyloarthritis (axSPA) and investigate the relation between sarcopenia and different factors.
Methods: This study included 56 PSA (Group 1), 58 axSPA patients (Group 1l), and 60 healthy controls (Group
Ill). Demographic data were collected, and disease activity was assessed using Disease Activity Index for
Psoriatic Arthritis (DAPSA) score for PSA patients and ASDAS-CRP (Ankylosing Spondylitis Disease Activity
Score) for axSPA patients. Functional assessment was done using Bath ankylosing spondylitis functional index
(BASFI) for axSPA patients and Health Assessment Questionnaire (HAQ) for PSA patients. Sarcopenia was
assessed by measuring muscle mass, muscle strength, and physical performance. Results: There was no
significant difference between study groups regarding age and BMI. None of the studied patients had definite
sarcopenia, twelve PSA patients (21.43%), and fifteen axSPA patients (25.86%) had probable sarcopenia,
while seven PSA and five axSPA patients had pre-sarcopenia. We found significant differences between PSA
and controls regarding muscle quantity, muscle strength, and muscle performance, while we found significant
differences between axSPA and controls regarding muscle strength, and muscle performance. The risk of
probable sarcopenia in axSPA patients increased with increasing age and ASDAS-CRP, and in PSA patients
it increased with increasing age, DAPSA and HAQ. Conclusions: Probable sarcopenia was significantly
increased in PsA and axSPA. Our analysis suggests that age and disease activity were associated with the

development of sarcopenia in PSA and axSPA.

Key words: psoriatic arthritis, axial spondyloarthritis, sarcopenia, disease activity

INTRODUCTION

Sarcopenia is characterized by a gradual and
widespread loss of muscle mass, a deterioration in
muscle function, and a decrease in physical perfor-
mance that raises the risk of frailty, disability, and
death. While sarcopenia was previously considered
an age-related disease, it is now recognized that
chronic inflammatory conditions can also lead to
secondary sarcopenia [1].

Several diagnostic criteria for sarcopenia with
different outcome thresholds have been developed
[2, 3, 4, 5]. Recently, according to the updated defini-
tion of the European Working Group on Sarcopenia
in Older People (EWGSOP2), low muscle strength
as a mandatory criterion for probable sarcopenia
and sarcopenia is defined as the combination of low
muscle strength and low muscle quantity or quali-
ty. Sarcopenia is classified as severe when reduced
muscle strength, low muscle quantity/quality, and
low physical performance have been observed [6].

Loss of muscle mass has different theories for
its pathogenesis but proinflammatory cytokines are

involved in its pathogenesis. TNF and other inflam-
matory cytokines are believed to cause muscle ca-
tabolism [7].

Spondyloarthropathy is a group of chronic in-
flammatory rheumatic diseases, which share some
of the clinical symptoms and genetic basis [8].

Few research evaluated secondary sarcopenia
in rheumatic disorders; studies on sarcopenia in
SPA are few and showed conflicting results due to
the use of differing diagnostic criteria for sarcopenia
in SpA. They evaluate muscle mass index without
taking into consideration physical performance or
muscle strength [9, 10, 11, 12].

The aim of this study was to assess sarcopenia
in Egyptian patients with psoriatic arthritis and axi-
al spondyloarthritis and investigate the relation be-
tween sarcopenia and different factors.

MATERIALS AND METHODS

A case-control study was conducted at a single
center (as cross-sectional study design makes it
possible to investigate multiple risk factors at once).
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Setting

Patients were recruited from the Rheumatology
and Rehabilitation Department outpatient clinic, ***
University Hospitals.

Patients

The study included 60 adult patients who fulfilled
CASPAR [13] criteria for PsA, 60 axial spondyloar-
thropathy patients who fulfilled ASAS classification
criteria [14], and 60 healthy volunteers matched for
age and gender. “A total of 60 is required to achieve
80% study power at 95% confidence level with a
margin of error equal to 5%”. Patients who have oth-
er dermatological or rheumatological disorders, im-
mobilization for a period longer than 15 days in the
last 6 months, other possible causes of secondary
sarcopenia as malnutrition, diabetes, chronic kidney
disease, chronic obstructive pulmonary disease,
heart failure, and recent steroid therapy (over the
last three months) were excluded from the study.

Duration of the study was thirteen months (from
March 2023 to March 2024).

Ethics approval and consent to participate

This study has been approved by the insti-
tution’s ethics board with permission number
36264PR161/3/23 and is in accordance with the
Declaration of Helsinki’s ethical principles as well as
the ethical standards of the *** Faculty of Medicine.
Informed consent was taken from each patient ac-
cording to the local ethical commission.

Clinical assessment

Demographic data and a thorough medication
history were recorded. The activity of PSA was esti-
mated using the Disease Activity Index for Psoriat-
ic Arthritis (DAPSA) score [15], which is a numerical
summation of 66 swollen and 68 tender joint counts,
pain, patient global assessment (PGA), and C-reactive
protein (CRP (mg/dL). Levels of disease activity were
divided into four categories: remission (0-4), low dis-
ease activity (5-14), moderate disease activity (15-28),
and high disease activity (>28). Disease Activity in axial
spondyloarthropathy patients was assessed using AS-
DAS-CRP [16]. Level of activity was divided into inac-
tive disease (< 1.3), low disease activity (1.3-2.1), high
disease activity (2.1-3.5), and very high disease activ-
ity (> 3.5). Functional assessment was done using the
Bath ankylosing spondylitis functional index (BASFI)
[17] for AS patients and the Health Assessment Ques-
tionnaire (HAQ) [18]. for PSA patients.

Assessment of sarcopenia:

Sarcopenia was defined as low muscle mass
and reduced skeletal muscle strength, probable

sarcopenia was defined as low muscle strength,
while severe sarcopenia was defined as low mus-
cle mass, reduced skeletal muscle strength, and low
physical performance according to the European
Working Group on Sarcopenia in Older People 2 [6].
Low muscle mass alone without muscle strength or
physical performance impairment was considered
pre-sarcopenia [2].

a. Muscle strength:

e During the examination, the subjects
remained seated, with their hands firmly gripping the
dynamometer and their elbows bent at 90 degrees.
Three measurements were collected with each arm
for a total of six, with brief breaks in between. The
patients should be asked to squeeze as firmly and
tightly as they can for 3-5 seconds for each of the
6 trials; the highest measurement of the 6 trials is
recorded as the final result [19]. Muscle strength
of handgrip was considered low if it was less than
27.0 kg for men and less than 16.0 kg for women
according to the European Working Group on
Sarcopenia in Older People 2 [20].

e Chair stand test: participants were asked
to stand up from their chairs once and cross their
arms across their chests. If the result was positive,
they were instructed to rise and sit down again five
times as quickly as they could. The duration needed
to perform five rises was timed, starting when they
were seated and instructed to begin, and ending
when they had stood up straight for the fifth time. It
is considered abnormal if the result is more than 15
seconds for five rises [21].

b. Muscle quantity by Lee equation: Skeletal
muscle (kg) = 0.244x body weight (kg) + 7.80 x
height (m) — 0.098x age (y) + 6.6 x sex + race — 3.3.
(where female = 0 and male = 1; race = 0 [White
and Hispanic], race = 1.4 [Black] and race = - 1.2
[Asian]). The Egyptian race is considered white ac-
cording to the federal government.

Muscle mass index (MMI) can be obtained by a
simple formula: muscle mass/ height?.

Low muscle quantity is considered if it is less
than 7.0 kg/m? in men and less than 5.5 kg/m? in
women [22].

c. Physical performance was assessed using
gait speed [23]. A 4-meter track was used to time
the patients’ movements; the stopwatch started
when the patient’s foot touched the first marker and
stopped when it crossed the second. A gait speed
of < 0.8 m/s was considered slow, according to the
European Working Group on Sarcopenia in Older
People 2 (EWGSOP2).
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Laboratory assessment:

Routine laboratory assessment: erythrocyte
sedimentation rate (ESR) by Westergren method
and CRP.

Statistical analysis

SPSS version 20 was used for statistical anal-
ysis of the data [24]. Numbers and percentages
were used to describe the qualitative data. The
Kolmogorov—Smirnov and Shapiro-Wilk tests
were used to verify the normality of distribution.
The mean, standard deviation, median, and inter-
quartile range (IQR) were used to characterize the
quantitative data. The categorical data were com-
pared using the chi-square test. Student t-test was
used to compare two groups for normally distrib-
uted quantitative variables while ANOVA test was
used for normally distributed quantitative variables
to compare between more than two groups and the
post hoc test for pairwise comparisons. On the oth-
er hand, Mann—-Whitney test was used to compare
two groups for not normally distributed quantitative
variables. Kruskal-Wallis test was used to compare
more than two groups for not normally distributed
quantitative variables. Correlation between vari-
ables was done by Pearson’s correlation coeffi-
cient. For evaluation of the factors associated with

probable sarcopenia the univariate and multivari-
ate analyses were done (only covariates showing a
p-value < 0.05 at univariate analysis were included
in the multivariate logistic regression analysis). P
values less than 0.05 was considered statistically
significant.

REsSuULTS

One hundred and fourteen patients had com-
pleted this study (56 PSA patients and 58 axSPA
patients), beside 60 healthy controls. 50% of PSA
patients were males, while 88% of axSPA patients
were males. There was no significant difference be-
tween PSA patients, axSPA patients, and controls
regarding age and BMI. Eight PSA patients were in
remission, twenty in low disease activity, and twen-
ty-eight were in moderate disease activity, while no
one was in high disease activity. Regarding axSPA,
10 patients were inactive, 31 had low disease activ-
ity, 13 in high disease activity, while 4 patients had
very high disease activity.

Seventy-one percent of PSA patients were re-
ceiving bDMARDs, while all axSPA patients were
receiving bDMARDs. The demographic and dis-
ease-related characteristics of the patients and con-
trols were mentioned in Table 1.

Table 1. Demographic and disease-related characteristics of the patients and controls

PSA patients (56) axSPA patients (58) Controls (60) P value
Mean *+ SD Median (IQR) Mean * SD Median (IQR) | Mean£SD | Median (IQR)

Age (years) 39.11+£6.95 39.5(5) 40.66 + 6.96 41(5) 40.72 £ 10.74 42 (11) 0.35
Sex: (male/female) 28/28 51/7 24/36 <0.0001*
BMI 28.1+£2.46 27.72 (3.66) 2714 +£2.99 27.15(3.58) | 26.92+3.64 | 25.96(5.21) 0.078
Duration of disease (ys) 578 £2.75 5.5 (4) 10.31 £ 6.84 15 (6) NA NA <0.0001*
Smoking: (yes/no) 11/45 9/49 9/51 0.77
Comorbidities (yes/ | 18/38 9/49 NA
no) Single: 11 Single: 7

Multiple: 7 Multiple: 2
Disease activity DAPSA: (N of patients) ASDAS-CRP: (N of patients) NA

+ Remission:8 * Inactive:10

+ Low disease activity:20 + Low disease activity:31

+ Moderate disease + High disease activity:13

activity:28 + Very high disease activity:4

+ High disease activity:0
Functional HAQ:1.21 £ 0.47 1.35(0.7) BASFI: 4.8 £1.19 5(1.48)
assessment
Treatment received: NA NA
csDMARDs 16 0
bDMARDs 40 58

BMI body mass index, PSA psoriatic arthritis, axSPA axial spondyloarthritis, csDMARDs convential synthetic disease modifying
antirheumatic drugs, bDMARDs biologic disease modifying antirheumatic drugs. DAPSA Disease Activity Index for Psoriatic Arthritis,
ASDAS: Ankylosing Spondylitis Disease Activity Score, HAQ: health assessment questionnaire, BASFI: Bath ankylosing spondylitis

functional index. IQR: Interquartile range.
Significant p value if < 0.05*
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None of the studied patients had sarcopenia,
twelve PSA patients (21.43%) and fifteen axSPA
patients (25.86%) had probable sarcopenia (defined
as low muscle strength), while low physical perfor-
mance (assessed by gait speed) was found in 8 PsA
patients, and 6 axSPA patients. Seven PSA, and five
axSPA patients had pre-sarcopenia.

By using ANOVA, and Post Hoc Tukey evaluation
in normally distributed quantitative variables and using
Kruskal-Wallis test with Post Hoc test for not normally
distributed quantitative variables, we found significant
differences between PSA patients and controls re-
garding muscle quantity using the Lee equation, mus-
cle strength (using chair stand test, and hand grip),
and muscle performance using gait speed test. While
we found significant differences between axSPA pa-
tients and controls regarding muscle strength using
the chair stand test, and muscle performance using
the gait speed test. Sarcopenia assessment in pa-
tients and controls was mentioned in Table 2 in detail.

Regarding PsA group, we found a significant
correlation between muscle power and both DAP-

Table 2. Sarcopenia assessment in patients and controls

SA and HAQ (dynamometer measurements were
significantly negatively correlated with DAPSA and
HAQ “r = -0.39, -0.32 correspondingly” and chair
stand test duration was significantly positively cor-
related with DAPSA and HAQ “r = 0.69, 0.58 cor-
respondingly”). Also, gait speed was significantly
negatively correlated with DAPSA “r = -0.66".

Regarding AxSPA group, we found a significant
positive correlation between chair stand test du-
ration and both ASDAS and BASFI “r = 0.64, 0.32
correspondingly”. Also, gait speed was significantly
negatively correlated with BASFI “r = -0.28”.

When comparing PSA patients who had probable
sarcopenia with those without probable sarcopenia,
we found that the PSA patients with probable sar-
copenia had significantly older age, higher disease
activity, higher ESR and CRP, higher HAQ measure-
ments, lower muscle mass indices, and slower gait
speed. Regarding axSPA, we found that patients with
probable sarcopenia had significantly older age, high-
er disease activity, and slower gait speed (Table 3, 4).

PSA patients (56) axSPA patients (58) Controls (60) P value
Mean+SD | Median (IQR) | Mean#SD | Median (IQR) | Mean % SD ";fg:)" Kr::'k(:mv‘:ms Post Hoc
Muscle Mass Index GI:GII 0.501
(kg/m2) 9.19+£355 | 11.27(1.89) | 10.55+3.94 | 11.1(1.15) 11.52+£3.92 | 9.9(2.45) 0.0051* Gl:GlIl 0.0035*
GILGIIN0. 169
Hand grip strength (by . GlGlI < 0'00011
dynamometer) 19.63 £ 2.67 20 (3) 246711894 | 30(24.5) 27.64+ 9.38 | 26 (10.25) <0.0001 Gl:Glll < 0.0001
GIE:GIIN0. 065
GI:Gll 0.566
Chair stand test (sec) 146 + 4.97 13.5(3.5) 16.43 £5.35 15 (6.75) 9.08 + 1.81 9(2.5) <0.0001* Gl:Glll < 0.0001*
GlI:GllI<0.0001*
GI:Gll 0.556
Gait speed (m/s) 0.98+0.19 1(0.2) 1.03+0.24 1(0.28) 1.22+0.38 | 1.05(04) <0.0001* Gl:Glll < 0.0001*
GlIL:GIIl 0.0011*
PSA psoriatic arthritis, axSPA axial spondyloarthritis, IQR: Interquartile range.
Significant p value if < 0.05*
Table 3. Comparison of PSA patients with or without probable sarcopenia
PSA patients without probable sarcopenia (44) PSA patients with probable sarcopenia (12) P
Mean * SD Median (IQR) Mean * SD Median (IQR)
Age 37.72+6.54 38 (6) 46.0 £ 3.71 48 (8) 0.023*
Sex (M/F) 24120 4/8 0.193
Duration 5.86 +2.84 5(3.25) 6.0 +2.56 6 (6) 0.992
BMI 28.96 + 3.81 27.7 (7.59) 27.27 £1.17 27.76 (2.62) 0.13
ESR 28.55+ 11.49 28 (10) 4267+2.15 43 (5) 0005*
CRP 5.72+£6.01 4(3) 8.66 +0.98 8(2) <0.0001*
DAPSA 5.36 +4.17 4(1) 11.67 £4.38 13 (10) <0.0001*
HAQ 117 +£0.36 1(0.6) 1.63+0.35 1.6 (0.33) 0.0009*
MMI 10.93 £1.36 11.22 (0.94) 10.08 +1.36 9.6 (2.85) 0.0168"
Gait speed 1.03+0.15 1(0.3) 0.77£0.17 0.7(0.4) 0.0003*

BMI body mass index, PSA psoriatic arthritis, axSPA axial spondyloarthritis, DAPSA Disease Activity Index for Psoriatic Arthritis, ASDAS:
Ankylosing Spondylitis Disease Activity Score, HAQ: health assessment questionnaire, MMI: muscle mass index, ESR: erythrocyte

sedimentation rate, CRP: C-reactive protein, IQR: Interquartile range.

Significant p value if < 0.05*
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Table 4. Comparison of axSPA patients with or without probable sarcopenia

axSPA patients without probable sarcopenia (43) axSPA patients with probable sarcopenia (15) b
Mean * SD Median (IQR) Mean + SD Median (IQR)
Age 39.33+£6.24 41 (5) 4447 £7.73 44(7) 0.0125*
Sex (MIF) 40/3 1213 0.153
Duration 10.0+7.33 8(8) 11.2+544 9(10) 0.332
BMI 26.94 £2.81 26.8(3.5) 27.69 +3.52 28.6 (4.4) 0.409
ESR 27.47 £13.79 28 (25) 3793+£19.5 34 (15) 0.089
CRP 6.84+4.9 5(5.5) 8.16+5.1 7(2.6) 0.327
ASDAS-CRP 2.1+0.88 21(1) 2.74+1.06 2.55(1.3) 0.034*
BASFI 465+1.27 46(1.8) 522+0.83 5(0.5) 0.112
MMI 10.19+1.23 10.87 (0.53) 10.5+1.42 10.8 (1.86) 0.873
Gait speed 1.03 £0.15 1(0.25) 0.77 £0.17 0.9 (0.15) 0014 *

BMI body mass index, PSA psoriatic arthritis, axSPA axial spondyloarthritis, DAPSA Disease Activity Index for Psoriatic Arthritis, ASDAS:
Ankylosing Spondylitis Disease Activity Score, HAQ: health assessment questionnaire, ESR: erythrocyte sedimentation rate, CRP: C-

reactive protein, IQR: Interquartile range.
Significant p value if < 0.05*

To evaluate risk factors associated with proba-
ble sarcopenia in PSA & axSPA patients using the
univariate analysis, the risk of probable sarcopenia
in axSPA patients increased with increasing age and
ASDAS-CRP, and in PSA patients it increased with
increasing age, DAPSA, and HAQ. At multivariate
analysis, increased age and disease activity were
associated with an increased risk of probable sar-
copenia in both axSPA and PSA patients (Table 5).

DiscussION

This study evaluated the presence of sarcopenia
in seronegative spondyloarthropathy patients. Prob-
able sarcopenia was found in twelve PSA patients

Table 5. Variables associated with sarcopenia in SPA patients

(21.43%), and fifteen axSPA patients (25.86%).
Seven PSA and five axSPA patients had pre-sarco-
penia. There was a significant correlation between
chair stand test and disease activity and functional
status in both PSA and axSPA patients. Gait speed
was significantly negatively correlated with DAPSA
in PSA patients and with BASFI in axSPA patients.

In a recent study of a patient with AS was shown
that none of patients fulfilled the definition of sarco-
penia according to EWGSOP2 as none of patients
had both a low muscle mass and strength. However,
8.3% of patients had low muscle strength, 8.3% of
patients had decreased muscle mass and low gait
speed was found in 55% of the patients [25].

Univariate multivariate
OR (95% CI) P OR (95% ClI) p
PSA

Age 1.337 (1.134-1.567) 0.001* 1.305 (1.696-1.553) 0.003*
Sex 2.4 (0.629- 9.156) 0.2
DAPSA 1.267 (1.107-1.451) 0.001* 1.387 (1.075-1.788) 0.012*
CRP 1.086 (0.979-1.204) 0.118
HAQ 38.797 (3.518-427.87) 0.003* 52.807 (0.797-3500.442) 0.064
duration 1.018 (0.807-1.284) 0.878

axSPA
Age 1.139 (1.020-1.272) 0.021* 1.147 (1.023-1.285) 0.019*
Sex 4.848 (0.942-24.968) 0.59
ASDAS-CRP 1.986 (1.044-3.781) 0.037* 1.929 (1.053-3.532) 0.033*
CRP 1.052(0.94-1.177) 0.194
BASFI 1.525 (0.902-2.567) 0.115
Duration 1.076 (0.997-1.160) 0.58

PSA psoriatic arthritis, axSPA axial spondyloarthritis, DAPSA Disease Activity Index for Psoriatic Arthritis, ASDAS: Ankylosing Spondylitis
Disease Activity Score, HAQ: health assessment questionnaire, CRP: C-reactive protein.

Significant p value if < 0.05*
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Oztiirk O et al. reported that pre-sarcopenia can
occur frequently in axSpA patients. 43.6% of patients
with axial spondyloarthritis had pre-sarcopenia and
no patients had sarcopenia [26].

Merle B et al. reported that 21% out of 103 SpA
patients had probable sarcopenia and 5% had sar-
copenia.[27].

Aguiar R et al. found that there was a signifi-
cant difference regarding muscle mass index (using
Lee’s equation) between patients with spondyloar-
thrits and healthy controls and sarcopenia was more
common in patients compared to controls (61.7% vs
43.3%) [9].

Barone M et al. reported that the prevalence of
sarcopenia was 20% in AS patients and PsA pa-
tients. Age and disability were the factors that af-
fect sarcopenia, and the prevalence of sarcopenia
was not significantly different in patients with activity
when compared to those with remission [10].

Another study, utilizing a different methodologi-
cal approach (DXA and handgrip strength or physi-
cal performance test), on North African AS patients
revealed a greater rate of sarcopenia (34.3%) [11].

The difference in results between studies may
be attributed to the use of different definitions of
probable sarcopenia and sarcopenia (EWGSOP1 vs
EWGSOP2) and different methods for assessment.
The increased proportion of SPA patients with de-
creased muscle strength without affection of muscle
mass support that decreased muscle strength can
occur as an earlier consequence of disuse due to
joint inflammation, pain, enthesitis, and stiffness [27].

A decrease in muscle strength may be explained
by several factors, such as systemic inflammation or
fatigue. Loss of strength is also related to inactivity
or disuse [28].

Regarding physical performance, in patients
with longstanding r-axSpA gait is slower and they
have a shorter stride length than healthy individuals,
which can be explained by increased rigidity of the
spine [29].

It was reported that CRP and disease activity
were significantly higher in SPA patients with prob-
able sarcopenia than patients without probable sar-
copenia while physical performance (assessed by
gait speed) was lower in SPA patients with probable
sarcopenia than patients without probable sarcope-
nia [27].

Another research evaluated the area of the para-
vertebral muscles and the degree of fatty infiltration
of lumbar erector spinae and multifidus muscles us-
ing MRI in axSpA patients and patients with chronic
low back pain, and the authors found that fatty infil-

tration, a sign of muscle degeneration, was marked-
ly observed in ankylosing spondylitis patients and is
associated with radiographic changes and suggest
that the inflammation may have a role multifidus sar-
copenia [30].

Regarding secondary sarcopenia, there are still
a lot of unanswered questions. One of them relates
to the underlying mechanisms: inflammation plays a
crucial role, but since various diseases are caused
by various cytokine profiles, the function of some
specific inflammatory mediators is yet unknown.
Also, another explanation may be attributed to re-
duced physical activity, especially in axSPA, result-
ing in muscle disuse, and be related to nutritional
deficiencies and hormonal disturbances such as al-
terations in insulin-like growth factor-1 (IGF-1), tes-
tosterone, and cortisol levels, which can influence
muscle mass and strength [11].

Limitations of this study include a small hum-
ber of the sample. In addition, the assessment of
the inflammatory activity was based on disease
scores instead of measuring the pro-inflammatory
cytokines, which are more objective. Further, this is
a single-center case-control study, so in the future,
multicentric, prospective studies are required to sup-
port the data in this study.

CONCLUSION

Probable sarcopenia was significantly increased
in PsA and axSPA. Our analysis suggests that age
and disease activity were associated with the devel-
opment of sarcopenia in PSA and axSPA. This im-
plies that muscle strength may be a prominent char-
acteristic of probable secondary sarcopenia.
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YECTO AOMYCKAHU N'PELLUKU NMPU KAMUNAPOCKOMNUA

XK. DoHueBa-Aunosa’, H. Crounos?, C. EMuH?, Bn. BosigxuneBa?

'YMBAN ,Cs. MB. Punckn” Kategpa no npocecnoHanHu 3abonssaHns, MeguumHcku yHuepeuteT — Codus,
2YMBAI ,Cs. UB. Punckun”, Kategpa no peemaronorusi, MeguuuHcku yHuBepcutetT Codus

Pe3tome. Kanunsipockonusima Ha HokbmHama ebHka (NFC) e HeuHea3usHo u3cnedsaHe U ,31ameH cmaH-
Oapm* e peeMamorsio2udHama rnpakmuka 3a oueHKka Ha MUKpOUUpPKyIayussima u 3a paszpaHuyasaHe Ha Mmbp-
s8uYeH om emopu4yeH gheHomeH Ha PelHo (RP). AnmepHamusa Ha sudeokanusisipockonusima ca USB mMuk-
pockonusima, depmMamockonusima u ogpmanmockonusima. lpedu kanusspockornckomo uscrnedsaHe mpsibea
Oa ce cHeme nodpobHa obwa (8knHUMenHo npudpyxasawu 3aborsieaHusi) u NnpogecuoHanHa aHamHe3a
(8KIHOHUMENHO aHaMHe3a 3a CKOpOWHa mpasma Ha rpbecmume Ha pbueme unu oHuxoghaausi), aHamHesa
OMHOCHO X0bumama Ha rnayueHma, npakmukysaHe Ha Criopm u gusudecka akmueHocm, aHamHe3sa 3a rnpu-
em Ha MmedukameHmu (bema-6rokepu, sazo0unamamopu, aHmukoaz2ynaHmu, aHmuxunepmeH3u8Hu), Kakmo
u 3a ynompeba Ha Opyau sa3oakmugHu cybcmaHyuu (momioH, KogeuH, kaHabuc, KokauH, amghemamuHu).
Heobxoduma e nodpobHa aHaMHe3a OMHOCHO MPOMsIHama 8 ugsema Ha npbcmume 3a rnomebpxoasaHe Ha
OuaeHo3ama heHomeH Ha Raynaud (RP). Kanunspockorickomo u3crnedsaHe mpsibea Oa ce rnposede npu
onpedernieHu ycrosusi (He o epeme Ha rnpucmui Ha RP, cned aknumamu3sayusi, 8 onpedesieHa no3uyusi Ha
nayueHma, 6e3 KOHcymayusi Ha kaghe u mrmioHonyuweHe rpedu udcrnedsaHemo, 6e3 MaHUKIOPHU rpoyedypu
npe3 nocrnedHume 15-30 OHuU, ¢ 02ned Ha 8cuyku 8 npbcma Ha pbuyeme, 6€3 me3u CbC CKOPOWHU mpasmu U
/unu uHgbekyus). MNpu npasunHoOomMo craseaHe Ha 8CUYKU Me3u CMBbIIKU We ce usbeesHam mexHUYecKU epeu-
Ku, Koumo moz2am Oa POMeHsIm MbJIKy8aHemo Ha pe3ynmama. Heobxodumo e uscrnedsawusm da no3Hasa
0obpe HopmasnHus KanumspoCKOrNcKu Mooers, eapuayuume Ha HopMama rpu 8b3pacmHu, pa3fukume, Koumo
buxa moanu Oa ce omkpusim Mex0y 0euya U 8b3pacmHuU, KaKmo U pa3fnuyHume, namono2uyHu HaxooKku u
crieyucbuyHu modenu (,cknepodepmeH” u ,,cknepodepmonodobeH” mur) npu 3abonseaHus, npomuyauwu ¢
smopuyeH RP. [Jokamo e pesmamoroaudyHama rnpakmuka uma 0echuHUpaHU Kpumepuu 3a CcKriepooepmeH
u cknepodepmornodobeH murl Karnurnspockoricka Haxodka, 8ce owe HesicHU ocmasam fpoMeHUme npu Hs-
Kou napaHeonnacmu4yHu, coyuanHodHadumu (AX u 3L), npoghecuoranHu (Bb) u uHghekyuosHu 3abornseaHust
(COVID-19), npomuyawu ¢ MukpoaHauonamusi, Koumo mo2am 0a dogedam 00 epewHa UHmeprnpemayus Ha
Haxod0kama. Ckriepodepmorno0obHuUsIm MoOesn CbWo ce pas/uyasa npu pasudyHume pesmMamuyHu 3aboris-
gaHus U HaxoOkume cbuwjo Mmo2am da 6bdam rnodsexdawu. Pesynmamume om u3credsaHemo mpsibsa da
6b0am eHUMamesiHo UHmeprnpemupaHu ¢ oened npasusiHama oUeHKa Ha CbCMOsSHUemOo Ha nayueHmume.

Knroyosu ayMU.' KanurnsapocCKorus, epeWkKu rnpu KanusisapocKorius, eapuayus Ha HopMama, uHmepripemauus

BbBEOEHUE

Kannnsipockonuata Ha HokbTHaTa rbHka (NFC)
€ HevHBa3uBHa obpasHa in Vivo TexXHWKa, KOSATO, U3-
nona3eavikm WMHCTPYMEHT 3a OMNTUYHO YBENnYeHue,
no3BosisiBa uacnegsaHe Ha MUKpoumpkynaumsaTa [1,
2,3,45,6,7,8,9, 10]. UndpoBnat Bngeokanmnsapo-
CKOIM NO3BOfsiBa AUHAMUYHA OLeHKa Ha MUKPOBACKY-
napHWTe aHoMarnun ¢ ONTUYHO yBenuyeHue (200x),
KaKTO 1 KOMMIOTPU3NPAHO M3crnenBaHe Ha pasnmyHu-

Te KanungapHu napametpu [1]. QurutanHata Buaeo-
Kanunsipockonusi B MOMEHTa € 3naTeH cTaHaapT 3a
MOPONOrMYHa OLEHKa Ha KanunsapuTe Ha HOKbTHa-
Ta rbHka [6, 10, 11]. Bunpekn ye moxe ga ce n3Bbp-
LUK BbB BCSKO €4HO OT aHaTOMUYHUTE MeCTa, B KOUTO
KpamHUTE Kanwunsipy 3aemar OpueHTauusi, ycropea-
Ha Ha KoxaTta (OYHa KOHIOHKTMBA, nepuapeonapHa
obrnacTt n nabuwanHa nuraeuua), KanunsapuTe Ha Ho-
KbTHaTa MbHKa Ha pblETe ca Te3u, KOUTO Mopaau
CBOATa AOCTBLMHOCT ce u3cneasart pyTuHHo [1, 6, 9].
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Bb3MOXHO € Aa ce M3BbPLUM U KanumisipocKonus Ha
HOKbTHAaTa MbHKa Ha Kpakara, HO MHpOpMaTUBHOCTTa
Ha M3crnegBaHeETO € 3HaYUTENHO MO-HWMCKa, Mopaau
KOETO Ce nmpwurara camo B Clyvyan Ha NnpegoMuMHaHTHa
n3sBa Ha CMMMTOMWUTE Ha LOMHU KPaWHMLW, CKOPO-
LUEH MAHMKIOP Ha PbLETE UIN NPU HAaN4ne Ha TEXKM
KOHTPaKTypu Mpu cucteMHa ckneposa (SSc), kouto
3acaraT no-4ecto pbLeTe. B noBeyeto cniyyam cumn-
TomMuTe Ha RP Ha npbCTuTe Ha KpakaTta ce passumBaT
No-KbCHO B x0Aa Ha 3abonsiBaHeTo, KOETO By MOrno
Oa 0BsICHM Mo-HMCKaTa YecToTa Ha KanunsapoCKOMNCKM
npomeHn npu beHoMeH Ha PeiHo, 3acdraly, 4ONHK-
Te kpanHuum [12]. KonndectBeHaTta 1 Mopdonormy-
HaTa oueHKa Ha Kanunspute e ,3nateH craHgapTt®
B peBMaronorMyHata npaktuka, no3sonssal, ga ce
pasrpaHuuM MbpBUYHUAT oeHoMeH Ha PerHo (RP)
OT BTOPWYHMS 1 Aa ce onpeaeny Harmnm4neTo Ha MUK-
poBacKynapH1 MPOMEHU, XapaKTEPHU 3a PasfnnyHM
3abonseanusn [1, 2, 3,4, 5,6, 7, 8,9, 10, 13]. OcseH
TOBa B HSKOM Cry4aun KanunsipoCKOMNCcKOTO n3cnensa-
He e U3KIMKYUTENHO NOMEe3HO Npu NpocneasiBaHe Ha
TepaneBTUYHWUSI OTFOBOP NPV MNaUMEHTU C aBTOMMYH-
HK 3abonseaxus [3, 7, 9].

AnTtepHaTuBa Ha Bugeokanunsipockona e USB
MUKPOCKOMbT — KOMMNAaKTHO MPEHOCMMO YCTPOWUCTBO,
cBbp3aHo 4pe3 USB kaben kbMm komniotsp [3, 11].
USB MUKpOCKOMUTE CbLLO MMaT pasnuyHy yBenuye-
Huga [3]. 3a pasnuka oT cneumanunanpaHus codrtyep
Ha Buaeokanunsipockonute, B codtyepa Ha USB
MUKpOckonuTe (KOWTO He e crneuuanuanpaH) Cbx-
paHeHUTe N306paxkeHns He ce noapexaaT B narnku
Ha CbOTBETHUTE NPBCTU, HA KOMTO Ca HaNpaBeHU n
HAMa Bb3MOXHOCT 3@ aBTOMaTU4HO MOCTaBsIHE Ha
pamMKa 3a u3amepBaHe Ha KanunspHa MiabTHOCT (He-
06X0AMMO e pBbYHO Aa ce MapKvpa norne ¢ AbIDKUHA
1 mm). Bbnpekn Tesm orpaHunyeHmss USB mukpo-
ckonuTe npegnarat 4oOpu Bb3MOXHOCTM 3a Auar-
HOCTUYHM LIENM MO OTHOLLUEHWE Ha KayecTBOTO Ha
n300paxeHneTo N KONNYECTBEHNS aHanus, Ha 3Ha-
YUTENHO NO-HUCKa LeHa [3].

Opyrv Bb3MOXHW anTepHaTVBU Ha BuOeoKanu-
nsipockonusATa ca AepMaTtockonusita n opTanMocKo-
nusaTa [3, 6]. TpsibBa obaye aa ce nma npeaBua, Ye
0epMaToCKOMbT MMa MO-HUCKO YBENMYEHUE, KOETO
Nno3BorisiBa BU3yanusmpaHe Ha Mo-ronemMm yyacTbLm
OT HOkbTHaTa rbHka [3]. Ta3an ocobGeHOCT e CBbp-
3aHa C no-Hucka dyBcTBUTENHoCT (60.2% cnpsimo
81.6%) 1 no-Bucoka cneundunyHocT (92.5% cnpsmo
84.6%) Ha meToda cnpsiIMO CTaHAapTHaTa BUAEOKa-
nunspockonus [3].

BugeokanunapockonusaTa ¢ ONTUYHN KOHTAKTHU
COHAM n3rmexaa e Hak-noaxoaaLmnaT MeTo 3a Mu-
HUMU3NPAHE Ha TEXHUYECKUTE HenanpaBHocTK [14].

TEXHUKA NPU U3BBLPLUBAHE
HA U3CNEAQBAHETO

Heobxogumo e ga ce cHemMe feTannHa aHawm-
He3a OTHOCHO paboTtata m xobuTata Ha nauveHTa
(MpakTuKyBaHe Ha CnopT U manyecka akTUBHOCT).
MaumeHTuTe TpsbBa fa GbaaT NonuMTaHM Kos € Ao-
MWHaHTHaTa MM pbka. MegnkameHTUTe, KOUTO na-
UMEHTBLT npuema (Oeta-brnokepu, Bazogunartaropwu,
aHTUKOarynaHTu, aHTUXUNEPTEH3NBHU MeauKaMeH-
TH), KaKTO 1 ynotpebaTa Ha Apyrv Ba3oaKkTUBHMU CyO-
CcTaHumm (KaHabuc, kokauH, amdeTamuHn), Tpadea
na 6bgat obebaeHn no Bpeme Ha npernega (dwur. 1)
[5]. Heobxogmma e aHamHe3a 3a HanuMuue Ha npu-
OpyXaBallym 3abonsiBaHMsA Npu NauneHTUTe, 3a CKo-
pOLLHa TpaBMa Ha NpbCTUTE Ha PbLIETE, KAKTO U 3a
HaBUK 3a rpuMsaHe Ha HokTUTe (OHuxodparns) n/mnm
HapaHsiBaHe Ha KyTukynuTe. KnuHnyHata nsasa Ha
npomsiHaTa Ha LBeTa Ha NPbCTUTE € €4uH OT CUMI-
ToMUTE, HEOOXOAMM 3a NOTBbpPXKAAaBaHE Ha AnarHo-
3ata peHoMeH Ha Raynaud (®P). B cnyyaute, npu
KOUTO KanunsipoOCKOMNCKOTO M3crieBaHe ce MpoBeX-
0a no BpemMe Ha npuctbn Ha OP, ToBa cnensa fa
Obae oTpaseHo, KaTo He € MPenopPbUYNTENHO Kanu-
NAPOCKONMA Aa ce NpoBexaa No BPeMe Ha MpUCTb.
Heobxooumo e aa 6bae oTpaseHa Bb3pacTTa Ha na-
uneHTtuTe. MNauneHTnTe TpsibBa HacoveHo aa 6baar
pasnuTaHu 3a n3sBa Ha aururtandu yrndepauum [5].

NFC TpsibBa Aa ce n3BbpLUBa B CTasi C Temnepa-
Typa mexay 20-25°C [1, 2, 4, 6, 9, 10, 14] (22-24°C
crnopen HaunoHanHmusi KOHCEHCYC 3a KanursipocKo-
nus [5]) c ornep n3dareaHe Ha NPOMEHUN B KPbBOTOKA
Ha KanunapuTe BCNEeACTBME HMUCKA KOXHa Temnepa-
Typa Ha NpbCTUTE; NauueHTbT TpsibBa ga O6bae B
nokou noHe 15-20 munytu [1, 2, 4, 5, 6, 9, 10], 6e3
[a ce uanara Ha eKCTpeMHu TemnepaTypu, 3a aa ce
n3berHe nosiBata Ha CbA0BM 30HM HA BA30OKOHCTPUK-
LMs BCreacTeue Ha cTyd — pakTop, KOMTO MoxXe Aa
reHepupa anmnBononoXuTenHu pesyntatm [1, 2,
4], kaTo Hanpumep cnacTU4YHK Kanunsapu unn 3aba-
BEH KpbBOTOK [9]. MaumeHTUTe He TpsiOBa Aa KOHCY-
Mupart kade 1 ga nywat noHe YeTUpu Yaca npeau
nacneagsaHeto (cdur. 1) [2, 9, 14]. B gonbnHeHue,
TpsbBa ga 6baaT n3dsareaHM MaHUKIOPHW Npoueny-
pu mexay 15 aHun 1 eguH Mecew, Npean uscnenBaHe-
TO [1, 6, 9], T KATO KyTUKyNapHaTa TpaBmMa MOXe
[a reHepupa KpbBOM3MMBU UIN U3KPUBSIBAHE Ha Ka-
nunspute npy n3byTBaHe Ha koxudkuTe [1]. 3a ocu-
rypsiBaHe Ha onTumarHa BUAMMOCT Ha Kanunapute
B obriacTTa Ha enoHuxXMyma, nakbT 3@ HOKTU TpsibBa
na e oTcTtpaHeH [5]. MaumeHTbLT e Hebxogumo fa
Obae cegHan, a u3cneaBaHaTa pbka Aa e Ha HMBOTO
Ha cbpueTo, 6e3 HaTUCK Hag n3cnegsaHarta 3oHa [1,
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4, 6]. C uen nogobpsiBaHe Ha BMAMMOCTTA Ha Kanu-
ngapuTe ce noctaBsi MMEPCUOHHO Macro (KeapoBo
mMacno, TedyeH napadwH) [1, 5, 6]. M3cneaBaHeTo
TpAbBa fa ce HanpaBu Ha BCMYKU NPBCTU, C USKITHO-
YyeHMe Ha nareua (T.e. cTaHAapTHO Ha 8 mpbcTa) U
Ha Te3n NPbCTU C aKTUBHU MHPEKLMM NN CKOPOLLHM
TpaBMM Ha HOKbLTHOTO Ferno, Tbil KaTO HOPManHUAT
Moaen Mmoxe ga 6vae npomeHeH [1, 3, 4, 5, 6, 9].
OT mexagyHapogHa rregHa Toyka e npueto ga ce
3ano4Ba C NeTusi MPbCT Ha AAcHaTa pbka, 3aBbpLu-
BalKyM Ha NeTus NpbCT Ha fsiBaTa pbka, 3a Ja ce
n3berHaT rpeLlkn Npu cpaBHsSIBAaHe Ha pe3yntatute
[1]. KauecTBOTO Ha n3obpaxeHneTo (poKyC 1 UHTEH-
3UTET Ha CBETNMHATAa) U HUBOTO HA KOMMNETEHTHOCT
Ha u3cnegBawms (oOyyeHne no KanunspocKonus,
crnassaHe Ha obuTe 1 foKanHu NpenopbKu, K-
HUYEH OMUT) CbLLUO ca OT 3HayeHue [15]. C npaBun-
HOTO Cra3BaHe Ha BCUYKU TE3M CTBIKM Le ce nsber-
HaT TEXHUYECKU rpeLLKn, KOUTO MoraT a NPOMEHST
TbIKyBaHeTo Ha pesynTtata [1]. [lo oTHOWeHMe Ha
pasnuk1UTe, YCTaHOBEHMU C PasfnMYHUTE YBENMUYEHNS,
Tesun, kouto ca no-Huckm ot 100%, nossonsaeaTt na-
HOpaMeH uarne, Habngasaviku Lenvs KanunspeH
MOZEN Ha HOKbLTHOTO ferno, JOKaTo Mo-rofiemmute
yBenuyeHusi No3eongaeBaT Aa ce oueHAT mopdorno-
rMMYHUTE XapakKTepPUCTUKM Ha Bceku kanunsap [1]. B
MOMEHTa HaM-4ecTO W3MNOM3BaHOTO YBENU4eHne
e 200x, Mo-ronemun yBenuyeHus (oo 1000x%) mopwu
no3sornsiBaT HabnogeHne Ha NHAMBUAYANHOTO Mpe-
MWHaBaHE Ha epuTpPoOUUTMUTE Npe3 KanunspHata
Opumka; obadve Te3n newm ce U3nonsear MaBHO B
n3criegBaHusiTa 1 He ca YecTo CpeLlaHn B eXXeQHeB-
HaTa npakTtuka [1]. 3a cpaBHEHME — AEpMATOCKONbT,
KOWTO MMa HWCKO yBenuyeHue, He No3BonsiBa fa ce

oLeHn MopdornorusaTa Ha Kanunapute, HATO TeXHK-
Te MHAMBUAyanHu namepsaHus [1].

KPUTEPUM 3A OLEHKA

N3amepBaT ce gnameTpute Ha Kanunapute (ap-
TepuvanHo, BEHO3HO pamMo K anukarnHa 6pumka) [3,
4,5,9,10, 11], kakTo 1 BPOW KANUNAPU HA 3PUTESTHO
none [2, 3, 5, 9, 10, 11] (nedunHMpaHO KaTo cpeaeH
©pown kanunapu B 1 mm) [2], AbMKMHA Ha Kanunapu-
Te (npy gbiknHa Hag 300 pm kanunspuTe ca yabn-
XeHn) [3, 5, 9, 10, 11, 16]. Bb3MOXHO € Hannune Ha
paswmpeHn kanunapu (= 20 um), ruraHTCKM Kanuns-
pu (= 50 pm), MOPEONOrMYHM aHOMaNUN, MUKPOXe-
Moparum (eKCTpakanumisipHM HaxodKW, YUATO LBAT
MOXe Ja Bapvpa OT YepBEHO-BMONETOB A0 KadheHu-
KaB B 3aBMCMMOCT OT BPEMETO HA (POPMMPAHETO UM
M ca SICHO CBBbP3aHW C Kanumnspa, OT KOWTO Npoun3-
nuzat [11]), HeoaHrmoreHesa (HanNM4YMETO Ha Kanu-
NSIPHN Pa3KNOHEHUS U MbCTU Kanunsapu BereacTeme
Ha HeycrnelleH onuT 3a CbAOBO Bb3CTaHOBSBaHe B
KOHTEKCTa Ha TbkaHHaTa xunokcus [11]), aBacky-
napHu obnacTtu, nepykanunsipeH OToK 1 NPOMEHN B
KPBbBHUA MOTOK (CKOPOCT U epuTpoLmTHa cTasa) [2,
3,5,9,10, 11, 16].

HOPMANHA KANUNSIPOCKOMNCKA HAXOOKA

HopmanHaTa kanunsgpHa nimbTHOCT Bapypa Mex-
ay 7 n 16 kanunsapa 3a mm [3, 5, 9, 10, 11, 13, 17].
Kanunapute ca nogpegenun B nogobHa Ha rpebeH
dopma 1 TEXHUAT Bpont 1 MOpPdONOrnsa ca CKIOHHN
[a octaHaT cTabunHu ¢ TedyeHne Ha spemerto [1, 18].
Korato Te3u kanunspu ce HabnwogasaT nooTAenHo,
Te umart popmarta Ha pubu unm Ha ,06bpHaTo U“, ¢
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OvmknHa mexay 200 n 250 ym, kaTo umat apTepu-
onapHo (6-19 ym, 15 ym — ¢ nopeg HauunoHanHus
KOHCEHCYC) 1 BEHO3HO (8-20 um) pamo B CbOTHOLLE-
Hue 1:2. [1, 5, 9, 11, 13, 17, 18]. CybnanunapHusT
nnekcyc e sugum npm 30 [5, 10, 11] go 60% ot Hop-
ManHaTa nonynaums [1].

PA3NMKM NPy QEUA U NMPU Bb3PACTHU

HopmanHusaTt rpebGeHoBuaEeH KanunsipoCKOMNCKU
MoZen Moxe fa 6bae OTKPUT OT ABeroguilHa Bb3-
pact. OCHOBHUTE pasnukM Mexay Kanursipockon-
CKUTE MOZENV Npu geua v Bb3pacTHM ca: No-HUcka
KanurnspHa MITbTHOCT, MO-TONsIMa XETEPOreHHOCT,
0coBeHO npu kanunsapu ¢ HeobuyanHu dopmm (36%)
1 No-ronsgma BUANUMOCT Ha CcyOKanunsipHnsi BEHO3€EH
nnekcyc. lMpu no-eb3pacTHUTE xopa e TPyaHOo Aa
ce ornpegenu HopMareH KanunsipoCKOMNCKM Mogen,
oTyacTu nopagm TpygHoCTTa Aa ce Hamepw 3gpaBa
KOHTPOMHa nomnynauus; BbMPEKM TOBa € SCHO, 4e
B Ta3n Bb3pacToBa rpyna Moxe fa ce Habnopasa
yOb/KaBaHe M MOBULLEHA M3KPMBEHOCT Ha Kamnu-
NspuTe, KakTo M BTOpMYHA anukanHa agunatauus,
BEPOSITHO NOpaam No-AbJira UCTOPUS Ha MUKPOTpaB-
MU, KaKTO U HamaneH cbpaeyeH AebuT c noBuLle-
HO NepugepHO CbOOBO CbMpoTMBeHne. N Hakpas,
CybKanuNApHUAT BEHO3EH MEKCYC CbLUO MOXe Aa
Obae HabniogaeaH Mo-NecHo, oTyacTy nopagu ms-
TbHSIBAHETO HA KOXaTa M KOHrecTusiTa Ha BEHYNu U
Kanunsipy, CBbp3aHN C yBENUYEHOTO OTBapsiHe Ha
apTepnOBEHO3HNTE aHAaCTOMO3W, BTOPMYHO Ha ce-
HUITHXU MUKPOAHTMONaTUYHN Npomenn [1].

BAPUALIUA HA HOPMATA

Bapvauunte BbB hopmara Ha Kanunspute ca
obuyanHa Haxogka v npu 3gpasu nuua [5, 9]. ma
MHOrO HeoGu4anHM OpPMK Ha Kanwumsipu, KOUTO
camu no cebe cu He ca nokasartenHu 3a 3abonsaea-
He: KpbCTOCaHW, U3BUTU, YOBIDKEHU Kanunsapwu, kKa-
nunspHa gesopraHv3aunsi, 30nmMpaHn MUKPOXeMo-
parvmn, Kakto U HanMyneTo Ha kanunapeH otok [1].
Cnopen HaunoHanHmus KOHCEHCYC 3a KanursipocKo-
Nnsi KANWASIPU C HarbHaTV paMeHa, KOUTO He ce npe-
cuyat nomexay Cv, Wiu Kanunspu, YUnMTo pameHa
ce npecuyar Ha efHo Unu ABe MecTa, HO anukarnHa-
Ta BpumKa e C KOHBEKCHa M3BMBKa HaBbH, ce cmATaTt
3a Hopmanhu [5]. B npoyyBaHe Ha 53 maumeHTn C
deHomeH Ha PeliHo (12 cnyyasa ¢ nbpBUYeEH U 41
¢ BTOpu4eH ®P) HecneundunyHm npomeHmn (paswim-
peHu Kanunspu ¢ apTepuaneH gnametsbp > 0.015
mm, BeHo3eH > 0.020 mm; KpbBOM3NMBK; Hann4me
Ha yObIDKEHN Unu yBenuyeH 6por Ha HarbHaTh Ka-
nunsipun) ca otkputh npun 10 nauneHTn, 6e3 gaHHM 3a

MUKpoaHruonaTtus [3]. Xemoparumnte ca ekctpakanm-
nsipHa Haxo4ka M NPou3xoxaaT OT pa3nagaHeTo Ha
xemornobuHa Ha epuTpoumTuTe. Xemoparmm morat
Oa ce Habntogasar 1 Npuv 3gpaBu Nnua KaTo u3pas Ha
rfiokaniHa TpaBMa Ha OKOJTOHOKbTHUTE ThbKaHu, KaTo
B Te3W criyyan Te He ca acoumvpaHu C MMraHTCKM
kanunspHu opumkn [5, 11]. MNpwu 3apaBu nuua mMoxe
Aa ce HabrniogasaT eQuMHWYHW HOBOCKOpMUPaHMU,
aTUNUYHN CbOoOBEe/HeOaHrnoreHesa, kaTo pesynrtaTt
OT ONWT 3a CbAOBO Bb3CTAHOBSBaHE crief fnokanHa
TbKaHHa TpaBma [5, 11]. B Tean cnyyau kanunspuTe
C aTunm4yHa hopmMa ca M3onmMpaHa Haxogka, a Kanu-
ngpHaTa NbTHOCT U NoApeXAaHeTo Ha KanunspuTe
B CbCeHWTE y4yacTbLM Ca HEMPOMEHEHMU (T.e. He ce
HabrogaBaT aBacKynapHM 30HU U KanumnspHO pas-
cTporicTtBo) [5, 11].

CPABHEHME MEXAY KANWUNSAAPOCKONCKUTE
HAXO[KWU HA NMPBbCTUTE HA FTOPHUTE
U HA [IONTHUTE KPAUHULM

Jlowa BMOUMOCT Ha KanunapuTe Ha EenoHUXU-
yma, NeKo KanunsipHO pa3CTPOMCTBO, KbCW Kamnu-
napHM OpMMKM 1 npecuyally ce Kanunsapu ca 3Ha-
YUTENHO MNOo-4YecCTa KanundapoCKONCKa Haxodka npu
n3cneaBaHe Ha NPbCTUTE Ha Kpakata. [MpomeHute
BEPOSATHO Ca CBbp3aHu C Mno-rofsiMata envaepmarn-
Ha gebenuHa 1 No-BMCOKOTO KamnWmsipHO HansiraHe
KaTo ecpekT Ha 3eMHoTO npuTernsHe. Konunyectee-
HUTE KanunsapocKonckn pedepeHTHN CTOMHOCTU
(OnameTpuTe Ha kanunsapuTe 1 cpegHaTta Kanunsp-
Ha NABTHOCT) MOraT Aa ce U3nona3eaT 3a Kanunsipo-
CKOMWSI KaKTO Ha MpPbCTUTE Ha pbLETe, Taka M Ha
KpakaTta. PasnuyHmn aBTOpCKM KONEkTUBM Habnoga-
BaT MO-HMCKA YeCcToTa Ha MUKpoaHrmonatusi (Mera-
Kanunapu, KpbBOM3NUBKM KM 3aryba Ha kanunspu c
aBacKynapHu 30HM) Ha NPBbCTUTE Ha KpakaTa, KOeTo
BEPOATHO € CBbpP3aHO C No-KbCcHaTta nosiea Ha RP Ha
[ornuuTe kpanHuum [11].

NMATonorusa

[eBackynapusauus e Hanuue, korato 6podaT Ha
Kanunspute e nog 7 3a mm [3].

Mma npomeHu, KOUTO HMKOra He TpsibBa ga ce
cumntaT 3a HopManHu. CurypHu npmsHaum 3a MUKPO-
aHrmonaTus ca rMraHTCKUTE Kanunapu, HeoaHrmore-
He3a B KOMOMHaLMSA C HUCKa KanunspHa MiTbTHOCT U
aBacCKynapHuUTe 30HM, BTOPUYHM Ha 3arybarta Ha Ka-
NUNspu, KOUTO Aaeat obpas Ha ,,0nyCTOLLEHM y4acTb-
uM“ nnn nopagm nuncarta Ha 2 Kanunsipa BbB BCSKa
aepmarnHa nanuna, UM 4pes3 HanmumeTo Ha obnacT
ot 500 pym, nuweHa ot Tax [1, 5, 13]. PasnunyHa e
reHepanusmpaHaTa 3aryba Ha kanunsapu, Kb4eTo ce
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HabntogaBa XOMOreHHO HamansiBaHe Ha TeXHUS Bpon
ypes npunaraHe Ha NPeKOMEpPEH HATUCK BbPXY HO-
KbTHOTO NIErN0 NPy U3BbPLUBAHE Ha KanusipoCKonust
1 MOXe Ja ce Habnogasa pA3bk Npexod OT BackKyra-
pv3upaHa obract B HambIIHO aBackynapHa obnacrT,
KOATO € AMHaMW4YHa, Thil KaTo No3uuusita Ha BUAEO-
kanunspockona Bapupa [1]. Opyra natonoruyHa Ha-
X0OKa e HeoBackynapusauusta — OnuT 3a Bb3cTa-
HOBSIBAaHE Ha TbKaHHaTa nepdy3nsa M HopMarnHaTta
apXUTEKTYpa, KOSTO BOAM OO0 ronsMa XeTeporeHHoCT
Ha cpopmuTe M MOHsIKOra 0O TakaBa MHTEH3MBHA pe-
BacKynapusauusi, KosiTo npugasa oopmaTa Ha LbpBO
unun xpacrosugeH kanunsap [1]. TuraHTckn kanunsapu
(c pnameTtbp Ha Bpumkara, no-ronsam ot 50 um) ca
TUNUYHUTE MAPKEPU HA MUKPOBACKYITAPHOTO YBPEX-
[aHe npu cuctemHa ckneposa (SSc) [1, 3, 5, 13] u He
ce cpewiat npu 3gpasu nuua [11]. Kanunspu ¢ apte-
pvaneH avametsbp > 0.015 mm (15 ym) n BeHo3eH
> 0.020 mm (20 ym), Ho noa 50 uym ce geduHupar
kato gunatupanu [3, 13]. KanungpHata cermeHTHa
aunarauus unv gunataumsTa camo Ha egHa Gprmka
ca Haxodku, KOMTO YecTo ce HabniogasaTt npu apTe-
puanHa XMnepToHus 1 3axapeH auabet [1].

MauncneHo e, 4ye camo 40% oT 3gpaBaTa no-
nynauus MMma HanbfHO HopmManHu kanunsapu, 50%
UMaT He3HauuTenHu aHomanuu m camo 5% wumar
HSIKakBa aHOMarnus CbC 3HAYUTENHO KIMMHUYHO 3Ha-
yeHue [1]. MNpoyyBaHMs Npu 3gpasa nonynauyus ca
OTKPUNN Han-Manko 3 Mogerna Ha HOpMarHocT: ,Cb-
BbpLUEHO HOpMarneH“ Moaen, Npu KOMTO BCUYKKM Ka-
nUNApY umaTt ageksaTHa dpopma U KOHUrypaums;
L-HOpManeH* mogen, npu KOWTO ce gonyckaT Ao 2 us-
BUTU KanunsipHu 6pumkun, 1 ,HeobuvaeH HopmarneH®
MOZeEn, B KOUTO MOXe Aa ce OTKpue Han-Manko eanH
ObPBOBUAEH Kanumnsap, eAvH MUKPOKPBbBOM3INB UK
noseye oT 4 n3BnUTK Kanunspa [1].

Kanunarpockonusi NP ®EHOMEH
HA PEWHO

OcHoBHa MHAMKaLMA 3a NpoBexaaHe Ha Kanu-
NAPOCKONCKO u3creasaHe B peBMaTornorusita e Ha-
nnyneTo Ha peHomeH Ha PenHo (PP, RF), konto e
KnMHMYHa n3siBa Ha obpatum Ba3ocna3bM Ha mar-
KWTE apTepun n apTepuonu, MPoBOKMpPaH OT CTy4oBa
eKkcno3numsa n emoumoHaneH ctpec 2,4, 5,7, 9, 10,
11, 13, 14, 18]. CbCcTOAHNETO Ce XapakTepusnpa c
NbpBOHaYanHo nobensBaHe Ha NPbLCTUTE Ha pPble-
Te, Han-4ecTo NMpu CTyaoBa eKkcrno3uuusd, nocnegpa-
HO OT LMaHo3a, bonka u n3TpbnBaHe K 3ayepBsBa-
He BbB (pasaTta Ha penepdysusa [2, 4, 7, 9, 10, 18].
RP uma pasnpoctpaHeHue ot 3 o 21% B CBETOBEH
Malab, kaTto 3acsra No-4ecTto Mnagute XeHu [2].

Tovi moxe ga Obae NbpBUYeH (MAMonaTUyeH) unu
BTOpUYeEH (KaTo n3siBa Ha Apyro 3abonssaHe) [4, 5,
7, 9, 10, 18]. ABHOpMHaTa kanunspocKorncka Ha-
XO4Ka MMa MOMOXMTErHa MPOrHOCTUYHA CTOMHOCT
npu okomno 47% oT aHanuaupaHuTe naumeHTu [9].
Mpn nbpBuyeH RP kanunspockonckata KapTuHa He
e cneunduryHa — HenpomMeHeHn no Gpol n dopma
Kanunapu, guamMeTbpbT Ha KanunspuTe Moxe Aa
€ NeKo yBenun4yeH, HO HaxoakaTta TpsibBa ga ce uH-
TeprnpeTvpa B CbYeTaHue C KIMHUYHaTa KapTuHa u
pesynTatute oT nabopatopHute nacneasanus [4, 5,
18]. ObumkHOBEHO Npu NbpBuveH OP ce HabnogasaT
©nen oH Ha KanunsipOCKOMNCKOTO MOSie U PasnnyHn
PYHKLMOHAMHN HapyLeHns (HO He N CTPYKTYPHM),
[oKaTo nNpu BTOpuYHMS OP ca xapaKkTepHu umaHoTu-
YeH POH Ha KanuMsiPOCKOMCKOTO MOrne, CTPYKTYPHU
HapyLeHns N OYyHKUMOHaNHW NPOMEHU B Kanurs-
pute, xemoparum, TpoM003n, aBackynapHU 30HU U
HeoaHruoreHesa [7, 9, 13]. AnnatupaHute kKanunapu
Ce CBbp3BaT C TbKaHHAaTa UCXEMUs, @ TMraHTCKUTe
kanungapu Tpsbea ga ce cmdATaT 3a MHAMKaTop 3a
Obaello pasBuMTME HaA CUCTEMHO 3abonsBaHe Ha
cbegunHuTenHata TbkaH (C3CT) n Te3n naumeHTu
TpsibBa Aa 6baaT npocneassann [4, 5.

HapacTtea 1 6posiT Ha Hay4YHUTE CbOBLLEHUS], KOUTO
Jokrnagsat peHoMeH Ha PeliHo, BcrieacTeme Ha npe-
bonepnyBaHa MHpekumsa cec SARS-Cov-2 1 cnea npo-
BefeHa BakcuHaums [19, 20]. MNMopagn obnrna nepuos
Ha M34aKkBaHe 3a Npernes npy peBmMaTorior B MoBEYETO
Obpxasu oT LieHTpanHa n 3anagHa EBpona, KakTo u
nopagu mankus 6pori kKBanmduumpaHu cneumanmcTy,
KOMTO fa MoraT [ja U3BbpLLAT U OLEHAT U3CneaBaHeTo
[21], KNMMHMYHUTE Y KaNUMAPOCKOMNCKUTE NPOMEHN NpU
Te3n NauveHTn ocTaBaT HegmarHoCTMLMpaHn 3a Obii-
ro [22]. Toea e egunH OT dhakTopuTe, NPUHYXOaBaLLM
naumMeHTUTe Aa TbPCAT KBanuduumpaHa MeamumHcKa
MOMOLL, M3BLH rpaHULMTE Ha cobcTBeHaTa cu ObpKa-
Ba M KOUTO GnaronpuaTCcTBaT pPa3BUTUTETO Ha Meau-
LUMHCKUST Typu3bM crieq naHgemusita ot COVID-19
[23]. Bbnpekn TOBa nMNcBaT LOCTATbYHO [aHHM 3a
yecToTata U pasnpoCTPaHEHNETO Ha heHOMeHa Ha
PeviHo cnepn npebonegysaHa COVID-19 unHdekums.
Heobxogumo e cHemaHe Ha nogpobHa aHamHesa U
npaBurHa MHTEpNpeTaums Ha KNMHUYHUTE CUMMATOMM
N KanunisipoCKOMNCKM HAaX04KM C ornen HegonyckaHe Ha
rpeLuHa nHTepnpeTaums [22, 24].

PELUKX NMPU KANUNSPOCKONUA

1. TexHUYeCKU 2pew KU

> YBenunyeHue, pasnuyHo ot 200%, fowo Ka-
YeCTBO Ha N300paXKeHMeTo (nmnca Ha oKyC 1 No-ro-
NSM UK NO-MaJTbK UHTEH3UTET Ha cBeTnuHara) [15];
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> [lopy N MYHUManeH HaTUCK BbpXY ENOHUXM-
ymMa Moxe fa fosefde A0 NpeKkbCBaHe Ha KPbBHUS
MOTOK, NMOrPELLHO ThIKyBaHe Ha NIbTHOCTTa Ha Ka-
NMUNSpHUTE GPVMMKM UMM HanmMuue Ha aBackynapHa
30Ha (cpur. 2);

Que. 5. UnromuHayus

» HamaneHa BMOMMOCT nopagau Hanudme Ha
nak 3a HOKTK unun apyru daktopu (dur. 6).

Que. 2. [lpunoxeH HAMUCK 8bpPXY ernoHuUxuyma

» [NosBa Ha oTpaxeHwue (dur. 3 n cur. 4) unm Ha
nniomuHauus (cgwur. 5);

Que. 6. Jlowa sudumocm Ha Kanunspume, nopadu Haau-
que Ha /1aK 3a HOKIMU U Xurepkepamo3sa

2. MozpewHa uHMepnpemayusi Ha pesysmamume

MuKkpoTpaBMU BCNeACTBME HA MaHUKIOPHM Mpo-
uenypw (dour. 7) unu TpaBma Ha npbCcTuTe (hur. 8 1
dur. 9) npu 3apaBu MHOUBUAWM MOraT MorpeLuHo aa
®uz. 3. OmpaxeHue O6baaTt MHTepnpeTMpaHn KaTto naTonormyHa Kanuns-
pocKorcka Haxoaka.

@ue. 7. TpasMamuyHuU xeMopaz2uu ecsedcmeue Ha Ma-
Quea. 4. OmpaxeHue HuKropHa npouedypa
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Que. 9. Tpasmamu4Hu xemopazauu

3AKNIOYEHUE

Bugeokanunsipockonusita  Ha  enoHWXuyma
npeacTtaensea O0bp3, HEMHBA3VBEH W U3KITHOYMTEN-
HO MHdOpPMATMBEH METOA 3a OLEHKa Ha KoXHaTta
MUKpoUuupKynauunsa. Pesyntatute oT M3cneaBaHeETo
TpsibBa ga 6baoaT BHUMATENHO WMHTEPMNPETMPAaHU
C orfeq npaBurHaTa OLEHKa Ha CbCTOSHUETO Ha
nauneHTUTe WM pasrpaHNyaBaHETO Ha pPasfUYHU-
Te 3abonsiBaHWsi, CBbP3aHN C MUKpOaHrMonaTusTa
n peHomeHa Ha PeiHo. C ornea Ha ToBa € OT U3-
KINIOYMTENHO 3HAYeHne KanunsipockonuaTta aa obae
npaBuUIHO MHTEpPNpPeTUpaHa B KOMBUHaLMS C LwaTen-
HO cHeTa obwa n npodecroHanHa aHamHesa, Kak-
TO 1 B KOMOMHaUUSA ¢ pesynTatuTe oT cneunduyHmn
nacneaBaHus. Heobxoammo e aa ce cnassaT BCUYKU
M3NCKBaHUS 3a MpoBeXaaHe Ha u3cnegBaHeTo, Aa
Ce pasrpaHu4aBa BapuaLmsaTa Ha Hopmara oT narto-
nornyHaTa HaxoAka u ga ce umat npeasug oowmTte
1 npochecroHanHuTe puckoBmn hakTopu, BOAELLN A0
MUVKpOaHrnonaTus.

B 3akntouyeHne Moxe ga ce Kaxe, Ye Han-4ecTo
[OMYyCKaHUTE rPELLKM NPU KanunsapocKoncko n3cnea-
BaHe ca BCreacTBMe Ha HecnasBaHe Ha npasunarta
3a U3BbPLUBAHE Ha KanunsipoOCKONUs, He[oCTaTbYHO
no3HaBaHe Ha pPasnNUYHUTE KanunsipoOCKOMNCKN Moae-
NN 1 HaxXoOKU U/unu nuncaTa Ha AocTaTbyeH KMUHU-
YeH OMUT U NpakTuKa.
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COMMON MISTAKES IN CAPILLAROSCOPY
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2UMHAT ,Sv. Iv. Rilski“, Department of Rheumatology, Medical University — Sofia

Abctract. Nail fold capillaroscopy (NFC) is a non-invasive examination and the ,gold standard*in rheumatology
practice to evaluate the microcirculation and distinguish primary from secondary Raynaud‘s phenomenon
(RP). Alternatives to videocapillaroscopy are USB microscopy, dermatoscopy and ophthalmoscopy. Before
the capillaroscopy examination, a detailed general history (including concomitant diseases) and occupational
history (including a history of recent trauma to the fingers or onychophagia), a history regarding the patient’s
hobbies, practicing sports and physical activity, history of taking medications (beta-blockers, vasodilators,
anticoagulants, antihypertensives), as well as the use of other vasoactive substances (tobacco, caffeine,
cannabis, cocaine, amphetamines) should be taken. A detailed history regarding discoloration of the fingers is
necessary to confirm the diagnosis of Raynaud’s phenomenon (RP). Capillaroscopic examination should be
carried out under certain conditions (not during an attack of RP, after acclimatization, in a certain position of
the patient, without consumption of coffee and smoking before the examination, without manicure procedures
in the last 15-30 days, examination of all 8 fingers, excluding those with recent trauma and/or infection).
Correctly following all these steps will avoid technical errors that can change the interpretation of the result. It
is necessary for the examiner to have a good knowledge of the normal capillaroscopic pattern, the variations
of the norm in adults, the differences that might be found between children and adults, as well as the
different pathological findings and specific patterns (“scleroderma” and “scleroderma-like” type) in diseases
occurring with secondary RP. While in rheumatology practice there are defined criteria for “scleroderma” and
“scleroderma-like” capillaroscopic finding, the changes in some paraneoplastic, socially significant (AH and
DM), occupational (VD) and infectious diseases (COVID-19) occurring with microangiopathy, which can lead
to misinterpretation of the finding. The “scleroderma-like” pattern also differs in different rheumatic diseases
and the findings can also be misleading. The results of the study must be carefully interpreted with a view to

the correct assessment of the patients‘ condition.

Key words: capillaroscopy, capillaroscopy errors, norm variation, misinterpretation

INTRODUCTION

Nail-fold capillaroscopy (NFC) is a non-invasive
in vivo imaging technique that, using an optical mag-
nification instrument, allows examination of the mi-
crocirculation [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]. The digital
video capillaroscope allows dynamic assessment of
microvascular abnormalities with optical magnifica-
tion (200x) as well as computerized study of various
capillary parameters [1]. Digital video capillaroscopy
is currently the gold standard for morphological as-
sessment of nail fold capillaries [6, 10, 11]. Although
it can be performed in any of the anatomic sites in
which terminal capillaries assume an orientation
parallel to the skin (ocular conjunctiva, periareolar
region, and labial mucosa), the capillaries of the nail
fold of the hands are those that which, due to their
availability, are routinely examined [1, 6, 9.] It is also
possible to perform a capillaroscopy of the nail fold
of the feet, but the informativeness of the study is
significantly lower, therefore it is applied only in cas-

es of predominant appearance of the symptoms of
the lower limbs, a recent manicure of the hands or
in the presence of severe contractures in systemic
sclerosis (SSc), which more commonly affects the
hands. In most cases, RP symptoms of the toes
develop later in the course of the disease, which
could explain the lower incidence of capillaroscop-
ic changes in Raynaud’'s phenomenon affecting the
lower extremities [12]. Quantitative and morpholog-
ical assessment of capillaries is the “gold standard”
in rheumatology practice, allowing to distinguish
primary Raynaud’s phenomenon (RP) from second-
ary and to determine the presence of microvascular
changes characteristic of various diseases [1, 2, 3,
4,5,6,7, 8,9, 10, 13]. In addition, in some cases,
capillaroscopy is extremely useful in monitoring the
therapeutic response in patients with autoimmune
diseases [3, 7, 9].

An alternative to the video capillaroscope is the
USB microscope — a compact portable device con-
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nected via a USB cable to a computer [3, 11]. USB
microscopes also have different magnifications. [3]
Unlike the specialized software of videocapillaro-
scopes, in the software of USB microscopes (which is
not specialized) the stored images are not arranged
in folders of the corresponding fingers on which they
were taken and there is no possibility to automati-
cally place a frame for measuring capillary density
(it is necessary to manually mark a field 1 mm long).
Despite these limitations, USB microscopes offer
good capabilities for diagnostic purposes in terms of
image quality and quantitative analysis, at a signifi-
cantly lower cost [3].

Other possible alternatives to videocapillaros-
copy are dermatoscopy and ophthalmoscopy [3, 6].
However, it should be noted that the dermatoscope
has a lower magnification, which allows visualiza-
tion of larger areas of the nail fold [3]. This fea-
ture is associated with lower sensitivity (60.2% vs.
81.6%) and higher specificity (92.5% vs. 84.6%) of
the method compared to standard videocapillaros-
copy [3].

Videocapillaroscopy with optical contact probes
appears to be the most appropriate method to mini-
mize technical failures [14].

EXAMINATION TECHNIQUE

It is necessary to take a detailed history regard-
ing the patient‘s work and hobbies (practicing sports
and physical activity). Patients should be asked
which is their dominant hand. Medications that the
patient is taking (beta-blockers, vasodilators, antico-
agulants, antihypertensive medications), as well as
use of other vasoactive substances (cannabis, co-
caine, amphetamines) should be discussed during
the examination (Fig. 1) [5]. A history of the patient's
comorbidities, recent trauma to the fingers, as well
as a habit of nail biting (onychophagia) and/or cu-
ticle injury is required. The clinical manifestation of
discoloration of the fingers is one of the symptoms
necessary to confirm the diagnosis of Raynaud‘s
phenomenon (RP). In cases where capillaroscopy
is performed during an attack of RP, this should be
reflected, and it is not recommended that capillaros-
copy be performed during an attack. It is necessary
to reflect the age of the patients. Patients should be
specifically questioned for the presence of digital ul-
cerations. [5]

NFC should be carried out in a room with a
temperature between 20-25°C [1, 2, 4, 6, 9, 10,
14] (22-24°C according to the national consensus
for capillaroscopy [5]) in order to avoid changes

in capillary blood flow due to low skin temperature
of the fingers; the patient should be at rest for at
least 15-20 minutes [1, 2, 4, 5, 6, 9, 10], without
exposure to extreme temperatures to avoid the
appearance of vascular areas of vasoconstric-
tion due to cold, a factor that can generate false
positive results [1, 2, 4] such as spastic capillar-
ies or slowed blood flow [9]. Patients should not
consume coffee or smoke for at least four hours
before the examination. (Fig. 1) [2, 9, 14]. In ad-
dition, manicure procedures should be avoided
between 15 days and one month before the ex-
amination [1, 6, 9], as cuticular trauma can gen-
erate hemorrhages or capillary distortion when
the cuticles are pushed [1]. To ensure optimal
visibility of the capillaries in the area of the epon-
ychium, the nail polish must be removed. [5] The
patient should be seated, and the examined hand
should be at the level of the heart, without pres-
sure over the examined area [1, 4, 6]. In order
to improve the visibility of the capillaries, immer-
sion oil (cedar oil, liquid paraffin) is applied [1,
5, 6]. Examination should be done on all fingers
except the thumb (ie, 8 fingers as standard) and
on those fingers with active infections or recent
trauma to the nail bed, as the normal pattern may
be altered [1, 3, 4, 5, 6, 9]. From an international
point of view, it is accepted to start with the fifth
finger of the right hand, ending with the fifth finger
of the left hand, to avoid errors when comparing
results [1]. Image quality (focus and light inten-
sity) and examiner‘s level of competence (cap-
illaroscopy training, adherence to general and
local recommendations, clinical experience) are
also relevant [15]. Correctly following all these
steps will avoid technical errors that can change
the interpretation of the result [1]. Regarding the
differences found with the different magnifica-
tions, those lower than 100x allow a panoramic
view, observing the entire capillary pattern of the
nail bed, while higher magnifications allow the
morphological features of each capillary to be as-
sessed [1]. Currently, the most commonly used
magnification is 200x. Higher magnifications (up
to 1000x%) even allow observation of the individu-
al passage of erythrocytes through the capillary
loop; however, these lenses are mainly used in
research and are not commonly seen in everyday
practice [1]. In comparison, the dermatoscope,
which has a low magnification, does not allow the
morphology of the capillaries to be assessed, nor
their individual measurements [1].
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Fig. 1. Main factors responsible for the interpretation of the capillaroscopy finding

EVALUATION CRITERIA

Capillary diameters (arterial, venous arm and
apical loop) are measured [3, 4, 5, 9, 10, 11], as well
as number of capillaries per visual field [2, 3, 5, 9,
10, 11] (defined as mean number of capillaries in 1
mm) [2], capillary length (with a length over 300 ym
the capillaries are elongated) [3, 5, 9, 10, 11, 16].
Possible presence of dilated capillaries (= 20 pm),
giant capillaries (= 50 ym), morphological abnormal-
ities, microhemorrhages (extracapillary findings, the
color of which can vary from red-violet to brownish
depending on the time of their formation and are
clearly associated with the capillary from which they
originate [11]), neoangiogenesis (the presence of
capillary branches and dense capillaries as a result
of a failed attempt at vascular repair in the context
of tissue hypoxia [11]), avascular areas, pericapil-
lary edema and changes in blood flow (velocity and
erythrocyte stasis) [2, 3, 5, 9, 10, 11, 16].

NORMAL CAPILLAROSCOPY FINDING

Normal capillary density varies between 7 and
16 capillaries per mm. [3, 5, 9, 10, 11, 13, 17]. Cap-
illaries are arranged in a comb-like shape and their
number and morphology tend to remain stable over
time [1, 18]. When observed individually, these capil-
laries are hairpin or inverted U shaped, between 200
and 250 ym in length, having arteriolar (6—19 pym, 15
Um by national consensus) and venous (8-20 um)
arminaratioof1:2 [1,5,9, 11, 13, 17, 18]. Subpap-
illary plexus is visible in 30% [5, 10, 11] up to 60% of
the normal population [1].

DIFFERENCES IN CHILDREN AND ADULTS

The normal comb-like capillaroscopic pattern
can be detected from two years of age. The main
differences between the capillaroscopic patterns
in children and adults are: lower capillary density,
greater heterogeneity, especially in capillaries with
unusual shapes (36%), and greater visibility of the
subcapillary venous plexus. In the elderly, it is diffi-
cult to define a normal capillaroscopic pattern, in part
because of the difficulty of finding a healthy control
population; however, it is clear that capillary elonga-
tion and increased tortuosity as well as secondary
apical dilatation may be observed in this age group,
possibly due to a longer history of microtrauma, as
well as reduced cardiac output with increased pe-
ripheral vascular resistance. Finally, the subcapillary
venous plexus may also be seen more easily, in part
because of thinning of the skin and congestion of
venules and capillaries associated with increased
opening of arteriovenous anastomoses secondary
to senile microangiopathic changes [1].

VARIATION OF THE NORM

Variations in the shape of capillaries are a com-
mon finding even in healthy individuals. [5, 9]. There
are many unusual forms of capillaries that in them-
selves are not indicative of disease: crossed, curved,
elongated capillaries, capillary disorganization, iso-
lated microhemorrhages, as well as the presence of
capillary edema [1]. According to the National Cap-
illaroscopy Consensus, capillaries with folded arms
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that do not cross each other or capillaries whose
arms cross in one or two places, but the apical loop
has a convex outward curve are considered normal
[5]. In a study of 53 patients with Raynaud‘s phenom-
enon (12 cases with primary and 41 with secondary
RP), nonspecific changes (dilated capillaries with
arterial diameter > 0.015 mm, venous > 0.020 mm;
hemorrhages; presence of elongated or increased
number of tortuous capillaries) were found in 10
patients, without evidence of microangiopathy [3].
Hemorrhages are an extracapillary finding and orig-
inate from the breakdown of the hemoglobin of the
erythrocytes. Hemorrhages can also be observed in
healthy individuals as an expression of local trauma
to the periungual tissues, and in these cases they
are not associated with giant capillary loops. [5,
11]. In healthy subjects, single newly formed, atyp-
ical vessels/neoangiogenesis may be observed as
a result of attempted vascular repair after local tis-
sue trauma [5, 11]. In these cases, atypically shaped
capillaries are an isolated finding, and capillary den-
sity and capillary arrangement in adjacent sections
are unchanged (ie, no avascular zones and capillary
disorder are observed) [5, 11].

COMPARISON OF CAPILLAROSCOPY
FINDINGS OF UPPER AND LOWER
EXTREMITY FINGERS

Poor visibility of the eponychium capillaries, mild
capillary disruption, short capillary loops, and cross-
ing capillaries are significantly more common capil-
laroscopic findings on examination of the toes. The
changes are probably related to greater epidermal
thickness and higher capillary pressure as an effect
of Earth's gravity. Quantitative capillaroscopy refer-
ence values (capillary diameters and average capil-
lary density) can be used for capillaroscopy of both
fingers and toes. Various authors have observed a
lower incidence of microangiopathy (megacapillar-
ies, hemorrhages, and capillary loss with avascular
areas) in the toes, which is probably related to the
later onset of RP in the lower extremities [11].

PATHOLOGY

Devascularization is present when the number
of capillaries is below 7 per mm [3].

There are changes that should never be con-
sidered normal. Certain signs of microangiopathy
are giant capillaries, neoangiogenesis in combina-
tion with low capillary density, and avascular areas
secondary to capillary loss that give the appearance
of ,ravaged areas” either by the absence of 2 cap-

illaries in each dermal papilla or by the presence of
an area of 500 pym, devoid of them. [1, 5, 13]. The
generalized loss of capillaries is different, where
a homogeneous decrease in their number is ob-
served by applying excessive pressure to the nail
bed when performing capillaroscopy, and a sharp
transition from a vascularized area to a completely
avascular area can be observed, which is dynamic,
since the position of video capillaroscope varies [1].
Another pathological finding is neovascularization -
an attempt to restore tissue perfusion and normal
architecture, which leads to great heterogeneity of
shapes and sometimes to such intense revascular-
ization that it gives the shape of a tree or a bushy
capillary [1]. Giant capillaries (with a loop diameter
greater than 50 um) are typical markers of micro-
vascular damage in systemic sclerosis (SSc) [1, 3,
5 ,13] and do not occur in healthy individuals [11].
Capillaries with an arterial diameter > 0.015 mm (15
pgm) and venous > 0.020 mm (20 pm) but less than
50 ym are defined as dilated [3, 13]. Capillary seg-
mental dilatation or dilatation of only one loop are
findings that are often observed in arterial hyperten-
sion and diabetes mellitus [1].

It has been estimated that only 40% of the
healthy population have completely normal capil-
laries, 50% have minor abnormalities, and only 5%
have any abnormality of significant clinical signif-
icance [1]. Studies in the healthy population have
found at least 3 patterns of normality: a “perfectly
normal” pattern in which all capillaries have ade-
quate shape and configuration; a “normal” pattern in
which up to 2 tortuous capillary loops are allowed,
and an “abnormal normal” pattern in which at least
one arborescent capillary, one microhnemorrhage, or
more than 4 tortuous capillaries can be found [1].

CAPILLAROSCOPY IN RAYNAUD'S
PHENOMENON

The main indication for capillaroscopic examina-
tion in rheumatology is the presence of Raynaud's
phenomenon (RF) which is a clinical manifestation of
reversible vasospasm of small arteries and arterioles
provoked by cold exposure and emotional stress [2,
4,5,7,9,10, 11, 13, 14, 18]. The condition is charac-
terized by initial whiteness of the fingers, most often
with cold exposure, followed by cyanosis, pain, and
numbness and redness in the reperfusion phase [2,
4, 7,9, 10, 18]. RP has a prevalence of 3 to 21%
worldwide, more commonly affecting young women.
[2] It can be primary (idiopathic) or secondary (as a
manifestation of another disease) [4, 5, 7, 9, 10, 18].



Common mistakes in capillaroscopy 47

The abnormal capillaroscopic finding has a positive
prognostic value in about 47% of the analyzed pa-
tients. [9] In primary RP, the capillaroscopic picture is
not specific — capillaries unchanged in number and
shape, the diameter of the capillaries may be slightly
increased, but the finding must be interpreted in con-
junction with the clinical picture and the results of lab-
oratory tests [4, 5, 18]. Usually, in primary RP, a pale
background of the capillaroscopic field and various
functional disorders (but not structural ones) are ob-
served, while in secondary RP a cyanotic background
of the capillaroscopic field, structural disorders and
functional changes in the capillaries, hemorrhages,
thrombosis, avascular zones and neoangiogenesis
are characteristic [7, 9, 13]. Dilated capillaries are
associated with tissue ischemia, and giant capillaries
should be considered an indicator of future develop-
ment of systemic connective tissue disease (SCTD),
and these patients should be followed up [4, 5].
There is also an increasing number of scien-
tific reports reporting Raynaud‘s phenomenon fol-
lowing recurrent infection with SARS-CoV-2 and
following vaccination [19, 20]. Due to the long wait-
ing period for an examination by a rheumatologist
in most countries of Central and Western Europe,
as well as the small number of qualified special-
ists who can perform and evaluate the examination
[21], clinical and capillaroscopic changes in these
patients remain undiagnosed for a long time [22].
This is one of the factors forcing patients to seek
qualified medical care outside the borders of their
own country and favors the development of medical
tourism after the COVID-19 pandemic [23]. Howev-
er, there is a lack of sufficient data on the incidence
and prevalence of Raynaud‘s phenomenon after
recurrent COVID-19 infection. Taking a detailed
history and correct interpretation of clinical symp-

toms and capillaroscopic findings is necessary to
avoid misinterpretation [22, 24].

MISINTAKES IN CAPILLAROSCOPY:

1. Technical mistakes

» Magnification other than 200x%, poor image
quality (lack of focus and greater or lesser light
intensity) [15].

» Applying even minimal pressure to the
eponychium can result in interruption of blood flow,
misinterpretation of the density of capillary loops, or
the presence of an avascular zone (Fig. 2).

Fig. 2. Pressure applied to the eponychium

» Occurrence of reflection (Fig. 3 and Fig. 4) or
illumination (Fig. 5).

» Reduced visibility due to presence of nail
polish or other factors (Fig. 6).

2. Misinterpretation of the results

Microtraumas resulting from manicure proce-
dures (Fig. 7) or finger trauma (Fig. 8 and Fig. 9) in
healthy individuals may be mistaken for a pathologi-
cal capillaroscopic finding.

Fig. 3. Reflection

Fig. 4. Reflection
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Fig. 5. lllumination

Fig. 7. Traumatic hemorrhages as a result of a
manicure procedure

Fig. 9. Traumatic hemorrhages

CONCLUSION

Video capillaroscopy of the eponychium is a fast,
non-invasive and extremely informative method for
evaluating skin microcirculation. The results of the study
should be carefully interpreted with a view to the correct
assessment of the patients' condition and the differenti-

Fig. 6. Poor visibility of capillaries due to presence of
nail polish and hyperkeratosis

Fig. 8. Traumatic hemorrhages

ation of the various diseases associated with microangi-
opathy and Raynaud‘s phenomenon. In view of this, it is
extremely important that capillaroscopy is correctly inter-
preted in combination with a thorough general and occu-
pational history taken, as well as in combination with the
results of specific tests. It is necessary to comply with all
the requirements for conducting the study, to distinguish
the variation of the norm from the pathological finding
and to take into account the general and professional
risk factors leading to microangiopathy.

In conclusion, it can be said that the most frequent-
ly made mistakes during capillaroscopic capillaroscopy
examination are due to non-observance of the rules for
performing capillaroscopy, insufficient knowledge of
the different capillaroscopy patterns and findings and/
or the lack of sufficient clinical experience and practice.
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PEBMATOINOIMA
XXXII, Ne 3/2024

MWHTErPUPAHE HA YINPAXHEHUA U PEXABUJIUTALUUA B PEBMATOJIOTUATA:
PA3BUTUE HA TEPANEBTUYHUTE CTPATETN 3A ONTUMATIHU PE3YJNITATU

NP NAUMEHTUTE

A. AHrenoB

PeBmatonoruueH cektop, OTaeneHune no BbTpeltHn 6onectu, MBAI Bypracven
®usmnotepanus n pexabunutauus, ,Buta“ — Byprac

Pesrome. O630pbm paszanexoda uHmezpupaHemo Ha yrpaxHeHussima u pexabunumauyusma e pesmamorno-
2u4YHama npakmuka, nodyepmasaliku mexHusi CUHep2u4YeH eghekm 3ae0HO ¢ chapMaKkoo2u4HOMO fieYeHue.
PasznuyHume 8udoge akmuesHOCMU, Kamo aepobHU YNpaXHEeHUs, CUIo8U MPEHUPOBKU U YrpaxXHeHUs 3a
2bekasocm, rnodobpsieam chududeckama yHkyus. o mo3u Ha4yuH obnekyasam bonkama u Hamassieam
cucmeMHOMO 8b3raneHue, UHOyyupaliku MUOKUHU, Koumo nodrnomMazam UuMmyHHama peaynayusi U eb3cma-
HoesisaHemMo Ha MbKaHUme. Burpeku dokasaHume ronsu, U3nbAHEHUEMO Ha uudyecKkume O08UXEHUS e
3ampydHeHo rnopadu HernpudbpXaHemo Ha nayueHmume KbM MPeHUPO8bYHUS M71aH, 02paHu4eHust 00cmbil
00 30pasHuU 2puxu u nuricama Ha cmaHOapmu3upaHu rnpenopbku. O630pbM 0bcbx0a Heobxodumocmma
om nepcoHanu3upaHu MpPeHUpPO8bYHU MPOMOKOU, UHMEePOUCUUNIUHapHO CbmpyOHUYECME0 U UHo8auuu
8 menemeduyuHama 3a HacbpyasaHe Ha 0oCMbIHOCMMAa U aHeaxupaHocmma. M3eexdaHemo Ha hu3su-
yeckume yrpaxHeHusi u pexabunumauusima kamo cmaHOapmHU rpakmuku 8 peemamoriosusima Moxe 0a
onmumu3aupa pedynimamume 3a nayueHmume u Ob120CPOYHOMO JieyeHue Ha 3aborisieaHemo. Heobxodumu
ca 6b0ewu uscredeaHusi 3a yCb8bPLIEHCMBAHE Ha MPOMoKoume u sanudupaHe Ha pexabunumayuoHHume

cmpamezauu.

Knro4yoeu dymu: ynipaxxHeHuUsi, pexabunumauus, mepaneemuyHu cmpameauu

BbBEOEHUE

PeBmatnuHuTe 3abonsBaHusi obxBallaTr pasHo-
obpasHa rama OT XPOHWYHWU Bb3NanuTenHu 1 gereHe-
paTVBHU CbCTOSHUS, 3acsralum cTaBuTe, MyCcKynuTe u
CbeAMHUTENHUTE TbKaHW, KaTo peBMaTouaeH apTpuT
(PA), octeoaptposa (OA), cnoHgunoaptput (CnA) u
cuctemeH nynyc eputematosyc (CIE). Teau cbcTo-
AIHUS1 YeCTO BOOAT OO0 XpOoHW4Ha Oorka, HamaneHa
hr3nyecka akTMBHOCT M MOHKEHO KaYeCTBO Ha Xu-
BOT, KOETO NpeAcTaBnsBa 3HauMTENHa TEeXECT KakTo
3a naumeHTuTe, Taka M 3a 3apaBHuTe cuctemu [1].
HesaBuncrmo ye dhapmakonornmyHnte cpeactsa Karto
CUHTETUYHN 1 BuonorndHn BonecT-moanuumpariy
aHTupeBmatnyHn nekapctea (BMAPJT) ca ycbBbpLLEH-
CTBanu fie4eHNETO Ha peBMaTnyHUTe 3abonsasaHus, Te
He peluaBaT HambMHO nNpobrema ¢ PyHKUMOHaNHUTE
OrpaHV4YeHuns N yBpexaaHusTa, KOUTo 3nUTBaT MHOIO
naumeHTn [2]. HedapmakonornyHnute WHTEPBEHLMN,
0COBEHO yrnpaxkHeHusiTa 1 pexabunutaumsTta, ca no-
NYYUnu NpU3HaHWe Kato HEMUHYEMU KOMMOHEHTU Ha
LSanocTHaTa rpuxa B peematonorusaTa [3].

PexabunutaumoHHMAT nnaH oOT  ynpaXHeHus
npeanara MHOXeCTBO NPeauMCcTBa, BKIOYMTENHO
nogobpeHa MycKynHa cuna, nogobpeHa noaBuik-
HOCT Ha cTaBuTe, HamaneHa bonka u no-gobpa us-

nocTtHa dusnyecka yHkumsa. OcBeH ToBa e JoKa-
3aHO, Ye Te3n WHTEePBEHLMU BMAUSAT MONOXUTENHO
Ha MCUXWYHOTO 3[paBe, KaTo HamansesaT CUMMTO-
MUTE Ha Oenpecus n TPEBOXHOCT, KOUTO YECTO ce
cpewat npu 6onHuTe ¢ peBMatudHM 3abonsaBaHus
[4]. Bbnpeku Te3n nonaun ynpaxHeHusTa u pexabu-
niTaumMsita octaBaT HeLOCTaTbYyHO W3MOM3BaHW B
pyTVHHaTa KIMHWYHA NpakTuka. IHTerpyupaHeTo um
B pyTMHHATa peBMaToriorMyHa rpuxa octaBa Hemoc-
nepoBaTernHo, OT4acTU nopagu onaceHusi OTHOCHO
060CTpsiHEe Ha cuMNTOMUTE, crnabo NpuabpXaHe Ha
nauMeHTa KbM M3roTBEHUS MfaH W fiunca Ha CTaH-
[apTU3MpaHn NPenopbKu.

To3n 0630p Mma 3a uen ga cuHTe3upa HacTo-
AWMTe JoKasaTencTea 3a ponsita Ha ynpaxHeHusTa
N pexabunutauusaTa B Ie4EHNETO Ha PEBMATUYHUTE
3abonsiBaHUSA, C akUEeHT BbpXy MOTeHUMana um ga
Jonbneat apmMakonormyHuTe nedeHms. Ypes ums-
cnegBaHe Ha OVOMOrMYHUTE MEXaHU3MW, KIMHUY-
HUTE pe3ynTaTv M NpakTUYecKUTe Npeau3BuKaTen-
CTBa, CBbP3aHU C Te€3M UHTEPBEHLMMU, TO3U TPy ce
CTpeMU [da OCUrypu USIOCTHO pa3bupaHe 3a ToBa
KaK ynpaxHeHusiTa U pexabunutauusita morat ga
Obaat no-ePeKTMBHO UHTErpuMpaHn B TepaneBTuy-
HUTE cTpaTerMn 3a oNnTUMU3NPaAHE Ha pesynTaTuTe
3a nauueHTuTe.
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METOQONOrNA HA TbPCEHE

CnenBavikm pamkata Ha nybrnvkyBaHM MO-paHo
npenopbku [5], e npoBegeHo obwmnpHoO [5] TbpceHe
B 6a3nte gaHHn PubMed, Scopus n Web of Science
0o aeryct 2024 r., kaTo hOKYCbT € BbpXy NpoyyBa-
HUSA, OLEHSIBALLM POMnsiTa Ha YNPaXXHEHUATA N pexa-
ovnuTauuaTa Npu ynpaBneHWETO Ha PeBMAaTU4YHMU
3abonsBaHus. [TbpBOHaYanHWTEe AyMn 3a TbpCEHE
BKITIOYBAT ,yNpaxHeHue", ,pexabunutaums”, ,pes-
MaTu4yHK 3abonsBaHMs®, ,peBMaTouMaeH apTputS,
,CMOHONNOAPTPUT",  ,aHKMNO3MNpaLly, CMOoOHOAWUMUTS,
,CUCTEMEH Nynyc eputemarosyc” un ,MUOKUHN". N3-
nonseaHun ca MeSH TepM1HM N CbOTBETHUTE TEPMU-
HN B CBOOOOEH TEKCT.

MpenpaTtknTe KbM MOEHTUMULMPAHM NPOYYBaHUS
N cuctematundHu nperneam 6sixa pbyHO NPOBEPEHN 3a
OOMbIHUTENHM MOAXOAALUM MPOyYBaHUS. AKUEHTBT
Delle NocTaBeH BbpXy pPaHOOMU3NPAHN KOHTpOnupa-
HM NPOYYBaHNs, CUCTEMATMYHWN NPerrnean n MetTaaHa-
nm3n, otunTawm cusmyecka yHKUUS, HamansBaHe
Ha borkaTta 1 Bb3nanuTenHn MapKkepu Kato MbpPBUYHN
pe3yntati. HenpomeHuMun puckoBm hakTopu 1 camo
drapMakonornyH MHTEPBEHLIMM Ca UKITHOYEHN.

Ponsi HA ®U3SUYECKUTE YNPAXXHEHUSA
B PEBMATOJIOTUATA

YnpaxHeHusiTa UrpasT OCHOBHa pons B reve-
HVWeTo Ha peBMaTu4yHWUTe 3abonsaBaHusi, KaTo npea-
naraT MHOFOCTPaHHW MOM3n, KOWTO HaOXBbPNST
TPaguLMOHHOTO hapMaKkonorM4yHo fevenHne. Brnoy-
BaHETO Ha CTPYKTypupaHa usnyecka akTMBHOCT B
TepaneBTUYHNS PEXMM Ha MaLMEHTU C peBMaTU4HU
CbCTOSAHMSA MOXe 3Ha4YMTeNnHO Aa nogobpun dyHKUKM-
ATa Ha CTaBWTe, NOABMXKHOCTTA 1 Aa obnekun 6on-
kara [6, 7].

AepobHume yripaxHeHus, XxapakTepmanpaLum ce
C OerHOCTK, KOUTO YBeNnuyaeaT CbpAeyHaTa 4ecTo-
Ta 1 nopobpsABaT CbpAEYHO-CbOOBATA U3OPBXKN-
BOCT, Ca OT OCHOBHO 3HayeHWe Mpu feYeHUEeTO Ha
peBMaTnyHu 3abonaBaHns. YNpaxKHEHWUs KaTo Xoae-
He, KoroesaeHe, nNnyeaHe 1 aepobHu knacose cno-
MaraT 3a HamarnsiBaHe Ha CUCTEMHOTO Bb3nareHue,
KrnovoB hakTop 3a mporpecurpaHeTo Ha 3abonsBsa-
HuaTa. PegoBHata aepobHa akTMBHOCT Ce CBbp3Ba
C MOHWXEHN HMBA Ha Bb3NanuTenHu Mapkepwu (KkaTto
C-peakTmBeH NpoTenH), KaTo No TO3W HA4YMH CMeKYa-
Ba aKTMBHOCTTa Ha 3abonsiBaHeTo [8]. OcBeH TOBa
TO3M TUN yNpaXHeHMs nogobpsaBaT CbpaeyYHO-CbO0-
BOTO 3[paBe, KOeTO € 0COBEeHO BaXKHO MpeABuA, Mo-
BULLEHWS PUCK OT CbPOEYHO-CHAOBU CbMbTCTBALLM
3abonsBaHMA Npy NauMeHTU C XPOHUYHW Bb3nanu-
TEMHU PeBMAaTUYHU CbCTOSAHMSA. [logobpeHnaT cbp-

[e4HO-Cb0B CTaTyC CbLUO BoAM 40 no-gobpa obua
N3OPBXNMBOCT M HAManeHa ymopa, YecTo cpeLlaHu
OnriakBaHWsa Npy NaumMeHTn ¢ peBMaTudHu 3abons-
BaHua [9, 10].

TpeHuposkama 3a cura, MyCKynHa Xurepmpo-
¢usi U ycmou4ueocm BKIHOHBA YNPaXXHEHWS, KOUTO
YKpenBaT MyCKynuTe 4pe3 paboTta C TEXECTU, yrnpax-
HEHUSA C NacTUUM N TPEHUPOBKM CbC COBCTBEHO Ter-
no. B koHTekcTa Ha peBmaTonorusaTa TPEHUPOBKUTE
3a cuna ca OT peluaBallo 3HaYeHue 3a 3anasBaHe U
yBENMYaBaHe Ha MyCKyrnHaTa Maca, KOATO 4ecto e
KOMMpPOMETMPaHa Mopagy XpPOHUYHO Bb3naneHve U
npoabmkuTenHo 6esnenctane. Mo-CMNHUTE MyCKynm
ocurypsieat no-gobpa onopa Ha 3acerHaTute CTaeu,
KaTo Mo TO3M HAYMH HamarnseaT MexaHW4YHUSA CTpec u
npegoTBpaTtaBaT Mo-HaTaTbLUHO yBpeXaaHe Ha cra-
BuTe. poyyBaHusiTa NoKaseart, Ye TPEHVMPOBKUTE ChC
CbMPOTMBIEHME MoraT da AoBedaT OO 3HAYUTENHU
nopoBpeHns B MycKynHaTa cuna 1 U3apbXIMBOCT, Ha-
ManseaHe Ha 6onkata, KOeTo Ha CBOM pea nogobpsiea
PYHKUMOHAMNHMS KanauuTeT U Ka4yeCTBOTO Ha XXMBOT
[11, 12]. OcBeH TOBa TPEHNPOBKM CbC CLMNPOTMBIEHNE
N C TEXECTW 3a cuna SONMpUHACAT 3a nogabpKaHe Ha
KOCTHaTa NMTbTHOCT, KOETO Mpeafiara SOMbIHUTENHM
Mon3m cpeLly ocTeornoposa — 4YeCTo CPeLLaHo YCrox-
HeHve npy peBMaTuyHu 3abonsasaHus [13, 14].

YnpaxHeHusTa 3a MBKaBOCT, BKIHOYUTENHO AeN-
HOCTW 3a pa3TaraHe 1 0bxBaT Ha OBUXKEHKE, ca OT Cb-
LLIECTBEHO 3HaYeHVe 3a nogabpkaHe 1 nogodpsisaHe
Ha MOABWXHOCTTA Ha craBute. PeBmatnyHute 3abo0-
NsiIBaHUS1 YeCTO BOOAT 4O CKOBAHOCT Ha CTaBuTe, Ha-
ManeH obem Ha OBwkeHne 1 obLla MBKaBOCT, KOETO
MOX€E CEPUO3HO [a orpaHnMyM CnocobHOCTTa Ha nauu-
€HTa [a U3NbIHsBa eXeQHEBHN 3ada4vn. Y4acTueTo B
penoBHM TPEHMPOBKM 3a MBKABOCT Nomara 3a obrek-
YaBaHe Ha CKOBAHOCTTa W 3a nogobpsiBaHe Ha enac-
TUYHOCTTa Ha MYCKYNUTE U CbeOUHUTENHUTE ThbKaHu
oKoro craeuTe. NMpakTuku KaTo rora 1 Tam Ym He camo
nogobpsiBaT dmanyeckaTa MBKaBOCT, HO CbLLO Taka
BKIIIOYBAT €MeMeHTM Ha GanaHc M BHMMaHue, KOETO
MOXEe JOMbITHWUTENHO Aa NOMOTHe 3a MEHaXXUPaHe Ha
Donkarta u ncuxmdecko dGnaronony4yne. NogobpeHara
MbBKaBOCT AOMNPUHACS 32 HamMarneH pUCK OT HapaHsiBa-
He 1 NogobpeHo LSANMOCTHO OYHKLMOHAMHO ABUXKEHWE,
KaTo Mo TO3M Ha4YMH NodobpsiBa KA4eCTBOTO HA >KUBOT
Ha xopaTa ¢ peBmMaTu4Hu 3abonsasaHus [15].

MWOKUHOBA CUTHANU3ALUA.
YNPAXHEHUATA KATO MOJIEKYNAPEH
MOAYINATOP NPU PEBMATUYHU 3ABOJABAHUA

BuonormyHnTe OCHOBM Ha MYCKYNHOTO CbKpa-
LLeHWe MpW JIeYEHNETO Ha peBmMaThyHU 3abornsiea-
HMS1 BCe NOBeYe ce CbCpeaoToyaBaT OKOMo ponsTta
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Ha MWUOKMHUTE, KOMTO Ca LIUTOKMHKU, OCBOOOOEHM OT
CKEneTHUTe MYCKYNM B OTFOBOP Ha KOHTpakuus. B
MoMeHTa uma noseve ot 600 naeHTdULMpaHn mu-
OKWHU [16]. Tean Mmonekynu megumpaT HAKOSKO CUC-
TEMHU edpbekTa, BKIIOYUTENHO MMYHHa MoAynaums,
NPOTMBOBbB3NaNUTENHa akTUBHOCT MU MeTabonutHa
perynauus [17, 18]. Cpeq Te3 MUOKUHW UHTEpPrEeB-
KnH-6 (IL-6), npn3unH 1 HeBpoTpodUYeH hakTop, no-
ny4eH ot mo3bka (BDNF), ca ocobeHO MHTepecHH,
KaTo BCEKM OT TAX JOMPUHACS YHMKANHO 3a peakuu-
siTa Ha TANOTO KbM YNpaXKHEHWS 1 Npeanara cnewu-
UYHN NPEaMMCTBA B KOHTEKCTA HA peBMaTu4HUTe
3abonsBaHus.

IL-6 cnyxu kaTo napagokcaneH urpady Kakto B
NPOBBb3NanNMTENHUTE, Taka 1 B MPOTUBOBB3MNanuTen-
HUTe nbTUwa. NpounsBeneH BpeMeHHO Mo BpemMe Ha
TpeHupoBka, |IL-6 npemnHaBa OT nNpoBb3nanuTeneH
LMTOKMH Npu 60MecTHM CbCTOSIHUS KbM MPOTUBOBbL3-
nanuTeneH mMeguaTtop, Korato ce rnonyyasa OT CBU-
BaHe Ha Myckyna. VHgoyumpaHaTta oT ynpaKHeHus
dopma Ha IL-6 notucka ocBoboxaaBaHeTo Ha TNF-a
n IL-1B. ToBa, meguupaHo ot IL-6, noTuckaHe Hama-
nsiBa Bb3nanuTenHuTe NpoLuecu, kato AonpuHacs 3a
Mo-HMCKa aKTMBHOCT Ha 3abonaBaHeTo 1 obnekyasa-
He Ha CMMNTOMUTE, KaTo CbLUEBPEMEHHO Hacbp4aBa
Bb3CTAaHOBSBAHETO HA TbKaHMTE. Bbnpeku ToBa npu
XPOHWYHM Bb3NaNUTENHN CbCTOSHUSI MOCTOSIHHO MO-
BULLEHNAT IL-6 n30CcTps Bb3naneHneTo, HacbpyaBan-
kM cTaBHa yBpega. CneposaTtenHo ynpaxHeHusiTa
npegnarar eCTeCTBEHO CPeACTBO 3a OBnaAsiBaHe Ha
npexogHNTe NPOTUBOBBL3MANUTENHU nonsu Ha IL-6,
[oKaTo nekapcTeara, HacodeHu kbM |IL-6, ce cnpassT
C HeroBuTe XpPOHNYHM edpektn [19, 20].

VpUCUHBT € Apyr OCHOBEH MMOKWH, obpa3syBaH
no BpemMe Ha TPeHWpOBKa, yvacTBaly B MeTabonuT-
HaTa perynauus. Ton npegmsBukBa nokadeHsiBa-
He Ha Osanata MacTHa TbKaH, KaTto Mo TO3W HauvH
yBenu4yaBa pasxoda Ha eHeprus u nopobpsiBa WH-
CynvHoBaTa 4yBCTBUTENHOCT [21]. ToBa € ocobeHo
Ba)XKHO 3a MauueHTn C peBMaTu4Hu 3abonsBaHus,
KOMTO umat MmeTabonuTHa gvcperynaumsi U NoBULLEH
CbpAeYHO-CBHAO0B puck [22, 23]. Pongata Ha npucnHa
Ce npocTMpa oTBbA MeTabonuama A0 30paBeTo Ha
MYCKYITHO-CKeNneTHaTa cuctema, Tbi KaTo Hacbpya-
Ba ocTeobnacrtHaTa akTMBHOCT, MPOTMBOLENCTBANKM
Ha ocTeonopo3aTta. ToBa gencTene Bbpxy MeTabo-
nM3Ma Ha KOCTUTe npefriara 3aliMTeH MEeXaHU3bM,
noTeHUManHo HamansBall, pucka OT bpakTypu u
nogobpsiBaLy, usanocTHaTa gumandecka yHKLUSA nNpu
Te3n naumeHTu [24, 25].

BDNF, makap u n3BecTeH npegumHo C edek-
TUTE CU BbpXY LieHTpanHaTa HepBHa cuctema, Bce
noBeye ce NMpusHaBa 3a CBOMTE nepudepHU Nonsu

npu MyCKyrHa pereHepaums. NHOyumpaHuaT ot yn-
paxHeHnss BDNF nogobpsiBa Bb3CTaHOBABAHETO Ha
MYCKynuTe Ype3 CTUMynupaHe Ha caTenuTHUTE KneT-
KW, NpegLecTBEHNLNTE Ha HOBU MYCKYIHM BrakHa.
To3u npouec e Kr4oB Npy peBmaTtuyHu 3abonsea-
HWS1, NPY KOMTO MYyCKynHaTta atpodumsa n cnabocTt ca
yecTu. OCBEH TOBa HEBPOMPOTEKTUBHUTE edekTn
Ha BDNF ca ot 3HaueHue npu MeHaxmpaHeTo Ha
XpoHu4yHaTa 6onka, KOeTo e 3HauuTeneH npobnem
Npy CbCTOSIHUA, MPU KOMTO AbNrocpovHata Gorka
MOXe [da [oBefe [0 LeHTpanHa ceHcnbunuaauums
1 HamaneHu nparoee Ha 6orka. Ypes nogobpsiBaHe
KaKTO Ha MyCKyrHaTa, Taka 1 Ha HepBHaTa pyHKUuS,
ONTMMU3NPaHETO Ha HuBaTa Ha BDNF moxe noten-
umanHo ga nogobpu Kakto u3nyeckoTo, Taka U
KOTHWTUBHOTO 3apase [26, 27].

duanyeckata akTMBHOCT MOBMLIABA HMBaTa Ha
NPOTUBOBBL3NANUTENHN LUTOKNHM KaTo IL-10 n cb-
LLIEBPEMEHHO HaMarnsiBa KOHLEHTpauumTe Ha npo-
Bb3nanutenHun mapkepu kato CRP n TNF-a [28, 29].
Tasn npomMsiHa KbM MPOTMBOBBL3NANUTENEH Npous
e ocobeHo nonesHa, Tbii KaTo MMa noTeHuman ga
Hamanu 6onecTHaTta akTMBHOCT. Bb3MoOXxHO e fga ce
Habntogasa nogobpeHve BB (yHKUMSTA Ha peryna-
TOpHUTE T-KNETKW, KOETO AONBIHUTENHO AONpUHacs
3a UMyHHUSA 6anaHc. KymynaTnBHUAT edpekT Ha Te3un
NPOTUBOBBL3NANUTENHN PeakLun € Bb3MOXHO Aa 3a-
©aBwu nporpecusaTa Ha 3abonseaHeTo [30].

YnpaxHeHusTa npeamn3BUKBAT — MOMEKYISPHM
agjantauum B MYCKyNUTE U CbeguHuTenHata Tb-
KaH, KOMTO CMeK4aBaT Bb3MNaneHNeTo n nogabpkar
30paBeTo Ha TbkaHuTe. HabnogasaT ce npoMeHu B
CbCTaBa Ha MYCKyMNHWUTE BMakHa, C MOBMLUEHO CbOT-
HoLeHne Ha BriakHaTa Tvn | @ |l u xunepTpodusa Ha
BnakHa Tun I, noBuwasawm MycKynHata nsgpbx-
NMBOCT M YCTOMYMBOCT Ha yBpexaaHe. OcBeH ToBa
TPeHVpoBKaTa 3a Cuna Hamangea ekcrnpecusra
Ha reHu, CBbpP3aHN C Bb3MNareHUETO M yyacTBalLm
BbB (pubposata, u noTucka ekcrnpecusita Ha Mpo-
Bb3ManuTENHN LUUTOKMHW B XoHApouutuTe. Tesu
MOIEKYNAPHM OTrOBOpPM npeanonarat CUCTEMHM
NpOTUBOBBL3NaNUTENHN edeKTU, KOETO Hanara go-
MbIHUTENHN W3CMeABaHMsA 3a ONMTUMU3MpaHe Ha
Te3n TepaneBTUYHM NbTuwa [31].

BAPUEPHU 3A UMNNEMEHTALMUSA
N Bb3MOXHUW PELLEHUA

Bbnpekn gokasaHuTe Momnsu OT ynpaxHeHusiTa
n pexabunuTtaumsTa, Npu ynpaBrneHNeTo Ha peBma-
TUYHUTE 3abonsBaHMSA HSAKONKO Gapuepun Bb3npe-
NSATCTBAT MHTErPUPaAHETO MM B CTaHZapTHaTa peB-
MaTofiorMyHa npaktuka. Tesn npegusBuKaTencTsa
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MoraT ga 6baaT CBbp3aHu C NauuMeHTUTe W/unm c
OorpaHnYeHus Ha 34paBHaTa cucTema.

Cebp3aHuTe ¢ nauueHTa Gapuepu Bkno4yBat
OCHOBHO: cnabo npuabpxaHe KbM nnaHa nopa-
On cTpax oT obocTpsHe Ha cumnToMuTe, ymopa U
ncuxonormyecka pPe3nCTEHTHOCT, YecTo ObsCHSABa-
HU C MOrpeLlHn CxBallaHusi OTHOCHO edekTuTe OT
yrnpaxHeHmaTa BbpXy nporpecusita Ha 3abonsea-
HeTo. MHOro mauMeHTU CbLIO ca Bb3NPENsTCTBAHU
OT CbMbTCTBAWM (PU3NYECKN OrpaHuNyeHunsl, KaTo
CTaBHM AedopMaLmmn, XPOHNYHA Oorka MM TEXKO
yBpexaaHe. CoumanHo-MKOHOMUYECKM — haKkTopu
KaTo nunca Ha 4OCTbN 40 cneumanusvpaHn Cbopb-
XEHUS Unn PUHAHCOBM OrpaHNyeHnsa moraT ga no-
npeyart Ha naumeHTUTe Aa ce BKMYaT B pedoBHa
pexabunutaumoHHa nporpama [32, 33]. lNpoyyBaHu-
siTa NokKaseart, Ye ymopara, 4ecTo cpellaH CUMMTOM
npy peBMaTUYHUTE 3a00NsiBaHWS!, 3HAYUTENHO Ha-
MarnsiBa MOTUBaLMSITA Ha NaLMeHTa 3a ynpaxKHeH s,
Cb3gaBariku LUMKbIT Ha Be3gencTeme, KOUTO BroLla-
Ba dmamdeckaTa PyHKLMSA 1 yBenMyaBa HMBaTa Ha
oornka [34, 35]. CnpaBsiHETO C Te3n onaceHus u3nc-
KBa LieneHaco4eHo obyyeHre Ha NaumMeHTuTe, KakTo
M nogvyepTaBaHe Ha 3HA4YEHUETO Ha OBUXEHUETO 3a
ObITOCPOYHOTO 34paBe M OYHKLMSA HA CTaBUTE.

BapuepuTte npen 3gpaBHaTa cuctema ca MHOro-
CTPaHHU, BKMNIOYMTENHO HEAOCTaTbYHO Haco4vBaHe
OT neKyBallmMsi peBMATOSON, fiunca Ha MHTEpPAMCLM-
NANHApHa KOOPAWHALMA Ha TPWXUTE U OrpaHudeH
OOCTbN OO0 pexabunutaunoHHn ycnyru. B mHoro
30paBHU 3aBefdeHus ynpaxHeHusiTa u pexabunu-
TauMaTa ce pasrnexgar KaTto OOMbIHUTENHKU, a He
KaTo OCHOBHW KOMTMOHEHTU Ha neyeHueto. Cnepo-
BaTeNHO Haco4BaHMATa KbM puanoTepanus unm
crneuvanuampaHn nporpamu 3a pexabunurauma ca
HernocregoBaTenHy 1 Korato ObAaaT HanpaseHwu, na-
LUMeHTUTE MoraT fa ce cOnbekaT ¢ AbMro BpeMe 3a
YakaHe, HEeCbOTBETCTBME MeXAy O4vakBaHusTa Ha
peBmaronora u cneuuanuicrta no pexabunutaums
unu reorpadckm 6apmepu, KOMTo orpaHuyaBaT 4OC-
Tbha Ao kBanuduumpanm kagpu. OcBeH ToBa pasxo-
OuTe 3a TeKylla pexabunuraums Moxe fa He Obaar
HaMmbIIHO MOKPUTK OT 3acTpaxoBKaTa, KOeTO Bb3MNu-
pa nauMeHTUTe Oa ce npuabpxaT KbM npeanuca-
HUTe nNporpamn 3a ynpaxHeHus. [lpyra sHauntenHa
npeyka e nuncata Ha CTaHO4apPTU3MpPaHU HACOKWN B
paMK1MTe Ha 3OpaBHUTE CMCTEMU 3a BKIOYBaHE Ha
yrNpa)KHEHMSATA KaTO PeOBEH, CTPYKTYpMpPaH KOMMO-
HEHT Ha PEBMaTONOrMYHUTE FPWKK. Vima obnrocpoy-
HW AaHHKW, Ye TepaneBTUYHUAT NfaH noa npodgecuno-
HaneH KOHTpon e no-edekTueeH [36].

MpeogonsaBaHeTo Ha Te3n Gapuepu U3NCKBa
MHorocTpaHeH noaxog. MNvp.o, Tpsabsa Aa ce paspa-

OOTST NepcoHanManpaHun nporpamMm 3a yrnpaxHeHus,
KOUTO Aa OTroBapAT Ha MHOMBUAOYaNHUTE HYXOWN Ha
nauneHTuTe, KaTto ce B3emMat npeanBun TexxXectrta Ha
3abonsiBaHeTo, DU3MYECKUTE OrpaHNYeHns U Cb-
nbTCTBaWMTE 3abonsBaHus. [lepcoHanuavpaHute
nnaHoBe NoBMLLIABAT NOCTOSHCTBOTO, KAaTO rapaHTu-
paT, Ye yrnpaXHeHUsATa ca KaKTo NMOCTMXMMMI, Taka U
CbobpaseHn ¢ (PYHKLMOHANHOTO HMBO Ha NauueHTa
[37]. Hanpumep, nauneHTn C TEXKO yBpexaaHe Ha
cTaBuTe unm 6ornka moraTt ga ce Bb3nonasaTt oT BOA-
Ha Tepanusi, KOATO HamansiBa CTpeca Ha CTaBuTe,
[OKaTo Te3n C NO-HMUCKa aKTMBHOCT Ha 3abonsBaHe-
TO MoraT fa ce 3aHuMMaBaT C YNnpaXHEHUs1 CbC Cb-
NPOTUBIEHNE U TEXeCTH, 3a Aa NoJodbpAT MycKyn-
HaTa cuna, ga npeoponesTt xuneptpodwmsata u 3a
CTabUNHOCT Ha cTaBuTe.

OcBeH TOBa WHTEpPAMCLMNAVHAPHUTE MOAENW,
BKNtOYBaLWM peBmaTonosun, cusnatpn, dguamote-
paneBTu, KMHe3uTepanesTu, eprotepanesTn u crne-
unanmcTy no NcMxmM4HO 34paBe, ca OT peluaBallo
3HayeHVe 3a NPefoCTaBsAHETO Ha LANOCTHA rpuxa.
Te3n ekmnu moraT ga cu CbTpygHWYaT 3a cripaBsiHe
KaKTO C hmn3myecknTe, Taka 1 C NCUXONOrM4eckuTe
Bapuepu. [lokasaHo e, 4e KOrHUTMBHO-MOBEeAEHYEeC-
KaTa Tepanvs nogobpsiBa OTHOLLUEHUETO Ha NauUWeH-
TUTE KbM yNpaXKHeHMsATa 1 yBenunyasa npuabpxaHe-
TO MM, KaTo MoMara Ha nauueHTuTe ga ce crnpassaT
CbC CTpaxa OT 060CTPsIHE HA CUMNTOMMUTE U XPOHUY-
HaTa b6onka. lNogkpenara 3a NCUXMYHO 30paBe ChbLLO
€ OT CbLLIECTBEHO 3Ha4YeHWe, Tbi KaTo genpecusTa u
TPEBOXHOCTTa ca npeobnagasally Npu NaumeHTm ¢
peBMaTUYHM 3a00nsBaHNs, YeCTO BrOLIaBavky fmn-
caTta Ha akTmBHoCT [38, 39].

3OopaBHUTE CUCTEMM CbLLUO TpsAbBa Aa WHBECTW-
paT B nogobpsiBaHe Ha 4oCTbMNa 40 pexadunuTaLmoH-
HW ycnyrn. TenepexabunuTaumsita, KOSTO M3Mon3sa
umncbpoBu nnargopmmn 3a NpeaocTaBsHe Ha pexabu-
nTaumst OT pascTosiHMe, Ce oYepTaBa KaTo peLleHne
3a npeogornsBaHe Ha reorpaddCku M NOTMCTUYHU Ba-
pvepu. lNMpoyyBaHunsTa nokasear, Ye Tenepexabunu-
TaumsiTa MOXe [a JOoBede [0 CpaBHMMU pesynTatu
C N4HaTa Tepanua, Kato npennara Ha nauueHTuTte
yoobHa n peHTabunHa anTepHatuBa Ha TPaguLMOH-
HaTa pexabunutaums [40]. IHTerpMpaHeTo Ha HoCUMK
TEXHOMOTMN 1 MOBUITHN NPUNOXKEHNS, KOUTO OCUTYpsi-
BaT obparHa Bpb3ka B peanHo BpeMe 3a aKTMBHOCTTa
Ha naudneHTa, MOXe [a HaCbp4kh Mno-ronamMa aHraxu-
PaHOCT 1 OTYETHOCT, KOETO BOAM A0 MPOLBIDKATENHA
dousmyecka aKTMBHOCT U NogoopeHn pesynTtatu [41].

OOy4eHneTo Ha MaumMeHTUTe OCTaBa peLLaBallo
3a NpeofonsiBaHETO Ha Te3n bapuepu. CneumanmcTu-
Te TpsibBa da nogvepTasT ObAroCPOYHUTE MON3v OT
ynpaxHeHusTa 3a HamansiBaHe Ha 6ornkata, nogob-
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psiBaHe Ha (DyHKUMSATA Ha CTaBUTE U NpegoTBpaTsiBa-
He Ha No-HaTaTblUHO yBpexaaHe. ObpasoBatenHuTe
MHMLMaTUBKN TpsAOBa CbLUO Taka Aa ce cbepenoToyar
BbpXy OOY4EHMETO Ha MaLUMEHTUTE OTHOCHO TEXHMKM
3a NecTeHe Ha eHeprusi, CTpaTerimn 3a 3awura Ha cTa-
BWTE 1 NMOCTENEHHO NPOrpecrpaHe Ha yNpaXKHeHWATa,
3a [a u3rpagsT yBepeHOCT U a HacbpyaT CaMOKOHT-
pora Ha 3abonsBaHeTo cu. EdpekTmBHOTO 0By4veHme
MOXe [a M3SICHM MOrpeLlHN CXBaLLaHusl, KaTo Hamnpu-
Mep yOexXaeHMETO, Ye YNPaKHEHNATa e BroLaTt yB-
pexxaaHeTo Ha CTaBuTE, KaTo MM 3aMEHN C OCHOBaHa
Ha JokasaTerncTsa MHopMaums 3a 3aLUTHATE NoN3u
OT pefioBHaTa husnyecka akTMBHOCT [42, 43].

W Hakpasi, HeobXoaMMKM ca NPOMEHU Ha HMBO MO-
nUTUKa, 3a Aa ce fane NpUopuTET Ha YNpaXXHeHUs -
Ta U pexabunurtaumsita KaTo OCHOBHWM KOMIMOHEHTU
Ha PEeBMaTONMOMMYHUTE TPYXKK. 3acTpaxoBaTenHoOTO
nokpuTHe 3a pexabunuTaumoHHn ycnyru TpsibBa ga
Obae paswupeHo, a HacoKUTe 3a npegnucaHus 3a
ynpaxHeHus Tpsabea ga Oboat cTaHgapTM3MpaHu
B cuctemuTe Ha 3gpasBeonasBaHeto. OcBeH ToBa
34paBHUTE paboTHUUM TpsibBa ga Gbaat obyyeHu
3a 3HAYEHUETO Ha PaHHOTO HacoyBaHe KbM pexa-
OMNUTaLMOHHM MporpamMu, KaTo ce rapaHTupa, ye
nauMeHTUTe Mony4aBaT HaBPEMEHHN U NOAXOOALLM
WHTEPBEHUMW, Npean Aa HacTbnv HeobpaTtumo yB-
pexaaHe Ha cTaBuTe.

BbAOELWM HACOKHU

BupTyanHute nnatdgopmu 3a pexabunutauus
M3ron3BaT TEXHOMOMKN 3a OTYMTaHEe Ha ABWXKEHUe U
WHTEepaKTUBEH copTyep, 3a Aa AOCTaBAT NepcoHanm-
3MpaHy NporpamMm 3a yrnpakHeHus1, NO3BOSISIBaNKM Ha
nauMeHTUTe Aa M3MbIHABAT YNpaXKHEHUs1 B CObCT-
BEHUTE CM [OMOBE, KaTO CbLUEBPEMEHHO MoOyya-
BaT oOpaTHa Bpb3ka B peariHo Bpeme. To3n noaxon
npennara edekTMBHA anTtepHaTMBa 3a nvua, KoUTo
ce cOnbeKkBaT ¢ TPYAHOCTM Aa noceLlaBar fMYHKn Te-
paneBTUYHU cecun nopagmn Npobnemu ¢ MOBUNHOCT-
Ta UM rofeMn pascTosHMS A0 pexabunmTauMOHHM
ueHTpoBe. Npoy4BaHMATa NoKa3earT, Ye BUpTyanHarta
pexabunuTtaums MoXe Aa AOBeAe OO CPaBHUMMM pe-
3ynTaTv ¢ TPAANLMOHHNUTE KIMMHUYHM Tepanum no oT-
HOLLEeHWe Ha NnogobpsiBaHe Ha chmanydeckaTa yHKUMS
N MEeHaxxmpaHeTo Ha borkara [44]. TenemeanUMHCKU-
Te nnatopmMu NO3BoNsIBaT HabMNAEHNE OT pascTos-
HMe, OLeHsABaT Hanpeabka U KopurMpaTt nporpammte
3a pexabunutauus, ako e Heobxogmmo. MNMaHgemusTa
ot COVID-19 yckopu npvemaHeTo Ha Tenemeguum-
HaTa B peBMarosiornmsTa, 4EMOHCTPUPAaNKN HENHUA
noTeHuman ga npeaocTaBsi HEMpeKbCHaTK rpuxm 6e3
HeobXoaAMMOCT OT YeCcTU NUYHK nocelleHns. Ncnen-

BaHUATa Nokaseart, Ye TenemeauumHaTa Moxe edek-
TMBHO [a OCUrypu pexabunuraumoHHK nporpamu 3a
naumMeHTn ¢ peBMaTuyHM 3abonsiBaHus, nogobps-
Balkn TaxHaTa dpmsnyecka OyHKLMS U HaMmansasamnkm
aKTMBHOCTTa Ha 3abonsiBaHeTo. TenemeguumHaTa
no3BosisiBa Mo-NepcoHanuavpaH M agantuBeH noa-
X0[, KbM pexabunutauusita, Tbii KaTo KIMMHULUCTUTE
MoraT a NPOMEHST NpeanucaHnsaTa 3a ynpaxHeHus
Bb3 OCHOBa Ha obpaTHa Bpb3ka B peanHo Bpeme U
JoKnagBaHu OT naumeHTn pesyntatu [45].

CwmapTtycTporicTeaTta, Npocrneassally akTMBHOCT-
Ta, aKCEenepoMETPU U WHTENMUIEHTHO OOMekno ocu-
rypsiBaT HenpekbCcHaTo HabnogeHne Ha HuBaTa Ha
dusmyecka aKkTUBHOCT Ha MaumeHTa, MOOBMKHOCTTA
Ha CTaBUTE U NPUOBbPXKAHETO KbM YNpPaXKHEHUS. Te3n
TEXHOMOrMM MoraT da cbbupaTt OaHHM 3a exegHeB-
HUTE ABWXEHUS U U3MbIHEHNETO Ha YNPaXKHEHWATa,
KaTo npegnaraT npeAcraBa 3a Hanpegbka Ha nauueH-
Ta 1 NO3BOMSBAT HA 30paBHUTE PaboTHULM fa B3emaT
peLueHuns, 6asnpaHn Ha JaHHW, OTHOCHO TEXHWUTE nra-
HOBe 3a pexabunutauus. lNpoyyBaHMaTa nokasear, 4Ye
naumMeHTuTe, M3NOM3BalliM HOCUMK YCTPOWCTBa KaTo
YacT OT CBOsATa pexabunutaumoHHa nporpama, nokas-
BaT MO-BMCOKU HMBA Ha NpuabpKaHe, NOCTOSHCTBO U
nogobpeHn pesynTaTt B CpaBHEHWE C TE3U, KOUTO He
M3ronseaTt Te3un ycTpouncTaea [46].

WHTerpupaHeTto Ha pexabunutauymaTta  Kato
“‘urpa” e wuHTpuryeawlo passutme. [natdopmute
3a BupTtyanHa peanHoct (VR) v Bugeourpute ce
BKITHOYBAT B Nporpamu 3a pexabunurauus, 3a ga ce
yBenuyar aHraxxmpaHocTTa U MOTMBaLMSATa Ha nauum-
eHTuTe. Tean nnatopmun npeanarat MHTEPakTUBHYU
W 3aBnagsealiM cpegu, B KOUTO NauueHTuTe morart
[a M3NbIiHABaT TepaneBTUYHWM YMpaXHeHus 1 ga
ObaaTt Bb3HarpageHu 3a cBosi Hanpeabk [47].

EnHa obelwaBalya, HO He4OCTAaTbYHO M3MOM3-
BaHa W NecHO4oCTbNHa obrnacT B pamkuTe Ha
pexabunutayumsaTa ca ynpaxHeHusaTa C TeXeCTu.
[okasaHo e, 4Ye Te3n ynpaxHeHus nogobpsisaT
MyCKynHaTa cwuna, xuneprtpodusta U KOCTHa-
Ta MABbTHOCT, KaTo CbLUEBPEMEHHO OcurypsiBat
nonau 3a crtabunusnpaHe Ha cTaBuTe. Bbnpeku
JoKaszaHuTe Nonsu npu 3gpasu nonynauumu, yn-
paXkHEHUATa C TEXECTU OCTaBaT Ha 3ajeH nnaH,
noTeHUWanHo nopagun MorpeLwHn CcxBallaHus
OTHOCHO TsAxHaTa 6e30macHOCT, HO € JoKa3aHo,
ye ca 6e3onacHU M edeKTUBHU MpPU NALMEHTU C
peBMaTu4yHM 3abonsBaHus [12, 48-51], Bbnpekn
ye nuNcBaT BUCOKOKAYECTBEHW AaHHW OT KMwu-
HUYHU U3NUTBaAHUA OTHOCHO edMKaCHOCTTa Ha
cneunuyHM NpPOTOKONM Npu Tasn nonynaymsa
nauyuveHTn. Hoeata MHOpMaLNs OTHOCHO ONTU-
MarnHuTe MPOTOKOMN 3a MYCKYyIHa xunepTpodus
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npu 3gpaBu Bb3pacTHU TpsibBa ga 6bae BHUMA-
TenHo TtectBaHa [52, 53]. CbuiecTByBaT AaHHMU,
ye ymepeH obem ot 12-20 cepum Ha MycCKynHa
rpyna cegMu4Ho, pasgerneHo Ha HAKOMKO TpeHu-
pOBKW, BOOM A0 onTuManHu pesyntaTtu [54]. Tovi
KaTo foKasaTerncTBaTa 3a Te3u Nnonsu HapacTBar,
UMa Hyxx[a cneuuanucTuTe ga BKNYaT U Hachbp-
YyaBaT yNpaxHeHusaTa 3a cuna ¢ TEXEeCTU KaTo Cb-
LlecTBEHa YacT oT pexabunutauynaTa.

Tb kaTo OasaTa OT AoKkasaTenictBa B Moj-
Kpena Ha Te3n HOBOBBb3HUWKBALLM Tepanuu ce pas-
WwupsiBa, ObgewmnTe n3cnegBaHnsa N KNMHUYHUTE
n3NUTBaHMst TpsibBa Ja ce cbCpepoToyvaTr BbpXy
abnrocpoyHata eduKacHOCT W cTpaTtermmte 3a
WHTEerpMpaHe Ha Te3u MHCTPYMEHTM B CTaHZapT-
HaTa peBMartonornyHa npaktuka. Bsetn 3aegHo,
Te3n nHoBaumm npegnarart NbT KbM NepCcoHannaun-
paHu, JOCTLMHU U e(PEKTUBHU FPUXKKN, KOUTO Morat
Oa npegeduHmpaT ynpaxHeHusTa u pexabunura-
LuMsiTa B peBmaTonornsaTa, Kato B KpamHa cmeTka
nogo0paT pesyntartute Ha NaunueHTUTe, NOCTOSH-
CTBOTO U KA4YeCTBOTO Ha XMBOT.

3AKINIOYEHUE

WHTerpmpaHeTo Ha ynpaxkHeHusiTa u pexabunu-
TaumsiTa B le4EHMETO Ha peBMaTnYHUTe 3abonsiea-
HMS € OT CbLLECTBEHO 3Ha4YeHWe 3a nodobpsiBaHe
Ha pesynTaTuTe Ha MauueHTuTe, KaTo ce cnpasaAT
KakTo C (PM3NYECKUTE OrpaHUYeHusl, Taka U CbC
CMCTEMHOTO Bb3naneHue. [lokasatencrsara noa-
KpensaT Te3aTa, Ye aepobHUTE YNPaKHEHUS!, ypax-
HEeHWsITa 3a cura 1 rbBKaBOCT He camo NnoAo6ps-
BaT MOOWMHOCTTA, HaMansaBaT 6onkaTta 1 ykpensaT
MYyCKyrnHaTa yHKLWSA, HO CbLLO Taka BUSAST BbpPXY
MOMEKYNApHUTE MbTULLA 3a HaMansBaHe Ha Bb3-
naneHMeTo U HacbpyaBaHe Ha Bb3CTAaHOBSBAHETO
Ha TbKaHWTe. Bbnpekn Te3n npeaMMcTea NpoabIi-
XaBaT [a CbllecTByBaT NpeausBMKaTencTea, kaTo
OrpaHMYeHO MOCTOSIHCTBO OT CTpaHa Ha nauueH-
TMTE W OOCTbM A0 3apaBHU Tpwxu. MepcoHanu-
3MpaHnTe nporpamy 3a yrnpakHeHwus, UHTepauc-
LUNNHAPHOTO CbTPYAHMYECTBO UM HaMpeabKbT B
TenemeguuMHaTa MoraT ga noMorHaT 3a npeopo-
naBaHe Ha Te3n Gapuepu, KaTo rapaHTMparT, Ye yn-
paXXHeHUsiTa U pexabunutaumsaTa ce npespbLUAT B
OCHOBHM KOMMOHEHTW Ha PeBMaTOSIOrMYHUTE rpU-

XW. Bba3npuemaHeTo Ha Te3u cTpaTernm B KpanHa
CMeTKa LLie Hacbpyu NogobpeHn ObIrocpoyHu pe-
3ynTaTun U Ka4eCTtBO Ha XMBOT 3a NauneHTn C peB-
MaTU4YHN 3abonsBaHuUs.

MPENOPBKMU

Bb3 ocHoBa Ha nybnvkauuu B nutepatypata u
HanM4yHWTE JoKa3aTencTBa, aBTOPbT M3nara creg-
HUTE NPENOPBKN 32 MHTErpUpaHe Ha YNpPaxxHEeHUs U
pexabunuTaumsa B peBMaTonornyHarta npakTmka:

1. UnpnBmnpyanusmpaHe Ha nnaHoBeTe 3a
ynpaxHeHus. Heobxognmn ca vHousmayanuaunpa-
HW nporpamu, BKMOYBALLM aepobHU ynpaXKHeHwus,
yNpa)kHEeHMS 3a cura C TEXeCTU U MBKaBOCT Crnpsi-
MO cneumduyHata 3a naumeHta GonecTtHa akTuB-
HOCT, OFPaHNYEHUS U JINYHW LEenu.

2. HacbpuyaBaHe Ha wMynTMAUCUUNIIUHApP-
HO CbTpyAHuYecTBO. PaboTtata B ekun mexay
pesmaronosu, usnaTtpu, pusnotepaneBTu, KNHe-
3uTepanesTu, npodecnoHanHn TepanesT u npo-
decrmoHanucTn B obnactra Ha NCUXNYHOTO 34paBe
ocurypsia LsnocTHa nogkpena v cbrnacyBaHe Ha
TepaneBTUYHUTE Lienu.

3. OBnacTtsiBaHe Ha MauuMeHTUTe Ype3 obyue-
Hue. HyXHO e maumeHTuTe Ja pasnonarar CbC 3HaHUs
3a nonsute 1 6e30MacHOCTTa Ha yrpaXKHeHuUsTa npu ne-
YEHMETO Ha peBMaTUYHUTE 3a00nsBaHKs, 3a Aa ce Ha-
Cbp4v NPULBbPXKAHETO KbM MNaHa 1 Aa ce Hamanm 6es-
MOKONCTBOTO, CBbP3aHO C OBOCTPSIHE Ha CUMMNTOMUTE.

4. HacouyBaHe Ha BHUMAHUETO KbM MCUXONO-
rmyeckute 6apuepu. lNMogxoadaLo e BkMYBaHe Ha
KOrHUTMBHA 1 NoBeJeHYeCcKa NogKpena 3a cnpassiHe
CbC CTpaxoBeTe, Aenpecusita u ymopara, Kouto Mo-
rat ga nonpedar Ha ObIITOCPOYHOTO aHraXupaHe c
yrnpaxHeHusl.

5. UanonsBaHe Ha Tenesapase U AUrMTanHu
VMHCTPYMeHTU. /3non3eaHe Ha TenemeguuuHaTa,
CMapTyCTPOWCTBA U MOOUIHUTE MPUNOXEHUs, 3a
[a ce OCUrypsiT HermpeKbCHaT MOHUTOPWHT, obpaTHa
Bpb3ka M OUCTAHLUMOHHA noaapbXka, 0cobeHo 3a
naumneHTn ¢ reorpadpckm nnm mobunHu Gapmepwm.

Tesn npenopbky UMaT 3a Len a HanpassaT yn-
paxHeHusTa n pexabunutauusaTa OOCTbMHU U He-
pasgenHa 4YacT OT PeBMaTOMOMMYHOTO fEeYeHue,
KaTo B KpalHa cMeTKa NogobpaT pesyntatute u Ka-
YeCTBOTO Ha XMBOT Ha NauneHTuTe.
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INTEGRATING EXERCISE AND REHABILITATION IN RHEUMATOLOGY:
ADVANCING THERAPEUTIC STRATEGIES FOR OPTIMAL PATIENT OUTCOMES

A. Angelov
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Physiotherapy and Rehabilitation Centre, Vita — Burgas, Bulgaria

Abstract. This review examines the integration of exercise and rehabilitation into rheumatologic care, highlighting
their synergistic effects alongside pharmacological treatment. Exercise modalities such as aerobic, resistance,
and flexibility training enhance physical function, alleviate pain, and reduce systemic inflammation, primarily
through the activity of exercise-induced myokines which support immune regulation and tissue repair. Despite
demonstrated benefits, adoption is hindered by barriers, including limited adherence, healthcare access, and
absence of standardized guidelines. This review suggests personalized exercise protocols, interdisciplinary
collaboration, and telehealth innovations to promote accessibility and adherence. Expanding exercise and
rehabilitation as standard practices in rheumatology may optimize patient outcomes and long-term disease
management, with future research needed to refine protocols and validate rehabilitation strategies.

Key words: exercise, rehabilitation, therapeutic strategies

INTRODUCTION

Rheumatic diseases encompass a diverse
range of chronic inflammatory and degenerative
conditions affecting joints, muscles, and connective
tissues, such as rheumatoid arthritis (RA), osteo-
arthritis (OA), spondyloarthritis (SpA) and systemic
lupus erythematosus (SLE). These conditions often
result in chronic pain, reduced physical function, and
decreased quality of life, imposing a significant bur-
den on patients and healthcare systems alike [1].
While pharmacological treatments such as synthet-
ic and biological disease-modifying antirheumatic
drugs (DMARDs), have advanced the management
of rheumatic diseases, they do not fully address the
functional limitations and disability that many patients
experience [2]. Consequently, non-pharmacological
interventions, particularly exercise and rehabilita-
tion, have gained recognition as critical components
of comprehensive care in rheumatology [3].

Exercise and rehabilitation strategies offer
numerous benefits, including improved muscle
strength, enhanced joint mobility, reduced pain, and
better overall physical function. Furthermore, these
interventions have been shown to positively impact
mental health, reducing symptoms of depression
and anxiety commonly associated with chronic rheu-
matic conditions [4]. Despite these benefits, exercise
and rehabilitation remain underutilized in routine
clinical practice. Integration of exercise and reha-
bilitation into routine rheumatologic care remains

inconsistent, partly due to concerns over exacerbat-
ing symptoms, low patient adherence, and a lack of
standardized guidelines.

This review aims to synthesize the current evi-
dence on the role of exercise and rehabilitation in the
management of rheumatic diseases, with a focus on
their potential to complement pharmacological treat-
ments. By exploring the biological mechanisms, clin-
ical outcomes, and practical challenges associated
with these interventions, this paper seeks to provide
a comprehensive understanding of how exercise and
rehabilitation can be more effectively integrated into
therapeutic strategies to optimize patient outcomes.

SEARCH METHODOLOGY

We adhered to established guidelines for writing
narrative reviews, following the framework of previ-
ously published recommendations [5]. We conduct-
ed a comprehensive search of PubMed, Scopus,
and Web of Science databases up to August 2024,
focusing on studies evaluating the role of exercise
and rehabilitation in rheumatic disease manage-

ment. Initial search terms included “exercise”, “re-
habilitation”, “rheumatic diseases”, “rheumatoid ar-
thritis”, “spondyloarthritis”, “ankylosing spondylitis”,
“systemic lupus erythematosus” and “myokines.”
MeSH terms and relevant free-text terms were used
accordingly.

References of identified studies and systemat-
ic reviews were manually checked for further rele-
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vant studies. Emphasis was placed on randomized
controlled trials (RCTs), systematic reviews, and
meta-analyses reporting physical function, pain re-
duction, and inflammatory markers as primary out-
comes. Non-modifiable risk factors and pharmaco-
logical-only interventions were excluded.

THE ROLE OF EXERCISE IN
RHEUMATOLOGY

Exercise plays a pivotal role in the management
of rheumatic diseases, offering multifaceted bene-
fits that extend beyond traditional pharmacological
treatments. Incorporating structured physical activity
into the therapeutic regimen of patients with rheu-
matic conditions such as RA, OA, SLE, and SpA can
significantly enhance joint function, improve mobility,
and alleviate pain [6, 7]. This section explores the
various types of exercise — aerobic, resistance, and
flexibility training and their specific impacts on indi-
viduals suffering from different rheumatic diseases.

Aerobic exercise, characterized by activities
that increase heart rate and improve cardiovascular
endurance, is fundamental in managing rheumatic
diseases. Exercises such as walking, cycling, swim-
ming, and aerobic classes help reduce systemic
inflammation, a key contributor to disease progres-
sion. Regular aerobic activity has been associated
with decreased levels of inflammatory markers, such
as C-reactive protein, thereby mitigating disease
activity [8]. Additionally, aerobic exercise enhances
cardiovascular health, which is particularly important
given the increased risk of cardiovascular comorbid-
ities in patients with chronic inflammatory rheumat-
ic conditions. Improved cardiovascular fitness also
translates to better overall stamina and reduced
fatigue, common complaints among rheumatic dis-
ease patients [9,10].

Resistance ftraining involves exercises that
strengthen muscles by working against a force, such
as weightlifting, resistance band exercises, and
body-weight training. In the context of rheumatology,
resistance training is crucial for preserving and en-
hancing muscle mass, which is often compromised
due to chronic inflammation and prolonged inactiv-
ity. Stronger muscles provide better support to af-
fected joints, thereby reducing mechanical stress
and preventing further joint damage. Studies have
demonstrated that resistance training can lead to
significant improvements in muscle strength and
endurance, pain reduction, which, in turn, enhance
functional capacity and quality of life [11, 12]. More-
over, resistance exercises contribute to bone densi-

ty maintenance, offering protective benefits against
osteoporosis —a common complication in rheumatic
diseases [13, 14].

Flexibility exercises, including stretching and
range-of-motion (ROM) activities, are essential for
maintaining and improving joint mobility. Rheumatic
diseases frequently result in joint stiffness, reduced
ROM, and decreased overall flexibility, which can
severely limit a patient’s ability to perform everyday
tasks. Engaging in regular flexibility training helps
to alleviate stiffness, increase joint lubrication, and
enhance the elasticity of muscles and connective tis-
sues surrounding the joints. Practices such as yoga
and Tai Chi not only improve physical flexibility but
also incorporate elements of balance and mindful-
ness, which can further aid in pain management and
mental well-being. Enhanced flexibility contributes to
better posture, reduced risk of injury, and improved
overall functional movement, thereby enhancing the
quality of life for individuals with rheumatic condi-
tions [15].

MYOKINE SIGNALING: EXERCISE AS A
MOLECULAR MODULATOR IN RHEUMATIC
DISEASES

The biological underpinnings of exercise in rheu-
matic disease management are increasingly cen-
tered on the role of myokines, cytokines released
by skeletal muscle in response to contraction. There
are currently more than 600 identified myokines [16].
These molecules mediate several systemic effects,
including immune modulation, anti-inflammatory ac-
tivity, and metabolic regulation, making them a cor-
nerstone of exercise’s therapeutic benefit [17, 18].
Among these myokines, interleukin-6 (IL-6), irisin,
and brain-derived neurotrophic factor (BDNF) are
particularly interesting, each contributing uniquely to
the body’s response to exercise and offering specific
advantages in the context of rheumatic diseases.

IL-6 serves as a paradoxical player in both
pro-inflammatory and anti-inflammatory pathways.
Produced transiently during exercise, IL-6 shifts
from a pro-inflammatory cytokine in disease states
to an anti-inflammatory mediator when derived from
contracting muscle. The exercise-induced form of
IL-6 suppresses the release of TNF-a and IL-1.
This IL-6-mediated suppression reduces inflamma-
tory processes, contributing to lower disease activ-
ity and symptom relief, while also promoting tissue
repair. However, in chronic inflammatory conditions,
persistently elevated IL-6 exacerbates inflammation,
promoting joint degradation. Therefore, exercise of-
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fers a natural means to harness IL-6’s transient an-
ti-inflammatory benefits, while IL-6-targeted drugs
address its chronic effects [19, 20].

Irisin, another pivotal myokine formed during
exercise, is involved in metabolic regulation. It in-
duces the browning of white adipose tissue, thereby
increasing energy expenditure and improving insulin
sensitivity [21]. This becomes particularly relevant
for rheumatic disease patients, who often experience
metabolic dysregulation and increased cardiovascu-
lar risk [22, 23]. Irisin’s role extends beyond metab-
olism to musculoskeletal health, as it promotes os-
teoblast activity and bone formation, counteracting
osteoporosis. This dual action on metabolism and
bone integrity offers a protective mechanism, poten-
tially mitigating the risk of fractures and improving
overall physical function in these patients [24, 25].

BDNF, though primarily known for its effects on
the central nervous system, is increasingly recog-
nized for its peripheral benefits in muscle regener-
ation. Exercise-induced BDNF enhances muscle
repair by stimulating satellite cells, the progenitors
of new muscle fibers. This process is critical in rheu-
matic diseases where muscle atrophy and weakness
are common. Additionally, BDNF’s neuroprotective
effects are relevant in chronic pain management,
a significant concern in conditions where long-term
pain can lead to central sensitization and reduced
pain thresholds. By improving both muscle and neu-
ral function, BDNF levels management can poten-
tially offer a comprehensive recovery mechanism,
aiding both physical and cognitive health [26, 27].

Exercise triggers a broader anti-inflammatory
response beyond myokines alone. Physical activ-
ity increases levels of anti-inflammatory cytokines
such as IL-10 while reducing the concentrations of
pro-inflammatory markers like CRP and TNF-a [28,
29]. This shift towards an anti-inflammatory profile is
especially beneficial for patients with high disease
activity, as it can reduce the frequency and inten-
sity of flares. Exercise also enhances the function
of regulatory T cells, further contributing to immune
balance. The cumulative effect of these anti-inflam-
matory responses slows disease progression [30].

Exercise induces molecular adaptations in mus-
cle and connective tissue that mitigate inflammation
and support tissue health. Key mechanisms include
shifts in muscle fiber composition, with increased
type I:ll fiber ratios and hypertrophy of type Il fi-
bers, enhancing muscle endurance and resistance
to damage. Additionally, resistance training reduces
the expression of inflammation-related genes, such
as those involved in fibrosis, and mechanical loading

suppresses proinflammatory cytokine expression in
chondrocytes. These molecular responses support
local tissue resilience and systemic anti-inflammato-
ry effects, warranting further research into optimizing
these therapeutic pathways [31].

BARRIERS TO IMPLEMENTATION
AND SOLUTIONS

Despite the proven benefits of exercise and re-
habilitation in managing rheumatic diseases, several
barriers hinder their integration into standard rheuma-
tologic care. These challenges can be grouped into pa-
tient-related factors and healthcare system limitations.

Patient-related barriers primarily involve low ad-
herence due to fear of exacerbating symptoms, fa-
tigue, and psychological resistance, often linked to
misconceptions about the effects of exercise on dis-
ease progression. Many patients are also hindered
by co-existing physical limitations, such as joint de-
formities, chronic pain, or severe disability. More-
over, socioeconomic factors, such as lack of access
to specialized facilities or financial constraints, can
prevent patients from engaging in regular rehabili-
tation [32, 33]. Studies indicate that fatigue, a com-
mon symptom in rheumatic conditions, significantly
decreases patient motivation to exercise, creating
a cycle of inactivity that worsens physical function
and increases pain levels [34, 35]. Addressing these
concerns requires targeted patient education to dis-
pel myths about exercise and rheumatic diseases
and to emphasize the importance of movement for
long-term joint health and function.

Healthcare system barriers are multifaceted,
including insufficient referral practices, lack of inter-
disciplinary care coordination, and limited access to
rehabilitation services. In many healthcare settings,
exercise and rehabilitation are viewed as adjuncts
rather than core components of treatment. Conse-
quently, referrals to physical therapy or specialized
rehabilitation programs are inconsistent, and when
made, patients may encounter long wait times, dis-
cordance between rheumatologist and rehabilitation
specialist expectation, or geographical barriers that
limit access to qualified providers. Additionally, the
cost of ongoing rehabilitation may not be fully cov-
ered by insurance, deterring patients from adhering
to prescribed exercise programs. Another significant
barrier is the lack of standardized guidelines with-
in healthcare systems for incorporating exercise as
a regular, structured component of rheumatologic
care. There is long term data that supervised care is
more effective [36].
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Addressing these barriers requires a multifacet-
ed approach. First, personalized exercise programs
should be developed to meet the individual needs of
patients, taking into account disease severity, physi-
cal limitations, and comorbidities. Personalized plans
increase adherence by ensuring that exercises are
both achievable and tailored to the patient’s function-
al level [37]. For example, patients with severe joint
damage or pain may benefit from aquatic therapy,
which reduces joint stress, while those with lower dis-
ease activity could engage in weight-bearing exercis-
es to improve muscle strength and joint stability.

Moreover, interdisciplinary care models, involv-
ing rheumatologists, physiatrists, physical thera-
pists, occupational therapists, and mental health pro-
fessionals, are critical in providing comprehensive
care. These teams can collaborate to address both
the physical and psychological barriers to exercise.
Cognitive-behavioral therapy has been shown to im-
prove patient attitudes toward exercise and increase
adherence by helping patients manage the fear of
exacerbating symptoms and chronic pain. Mental
health support is also essential, as depression and
anxiety are prevalent in rheumatic disease patients,
often exacerbating physical inactivity [38, 39].

Healthcare systems must also invest in improv-
ing access to rehabilitation services. Tele-rehabilita-
tion, which uses digital platforms to deliver physical
therapy remotely, has emerged as a viable solution
to overcome geographical and logistical barriers.
Studies have demonstrated that tele-rehabilitation
can lead to comparable outcomes to in-person ther-
apy, offering patients a convenient and cost-effective
alternative to traditional rehabilitation [40]. Addition-
ally, integrating wearable technologies and mobile
applications that provide real-time feedback on
patient activity can foster greater engagement and
accountability, leading to sustained physical activity
and improved outcomes [41].

Patient education and empowerment remain
crucial in overcoming these barriers. Healthcare pro-
viders must emphasize the long-term benefits of ex-
ercise in reducing pain, improving joint function, and
preventing further disability. Educational initiatives
should also focus on teaching patients about energy
conservation techniques, joint protection strategies,
and gradual exercise progression to build confidence
and encourage self-management of their disease.
Effective education can also clarify misconceptions,
such as the belief that exercise will exacerbate joint
damage, replacing these with evidence-based infor-
mation on the protective benefits of regular physical
activity [42, 43].

Finally, policy-level changes are needed to pri-
oritize exercise and rehabilitation as essential com-
ponents of rheumatologic care. Insurance coverage
for rehabilitation services should be expanded, and
guidelines for exercise prescriptions should be stan-
dardized across healthcare systems. Furthermore,
healthcare providers need to be trained in the im-
portance of early referral to rehabilitation programs,
ensuring that patients receive timely and appropri-
ate interventions before irreversible joint damage
occurs.

FUTURE DIRECTIONS AND EMERGING
THERAPIES

The field of exercise and rehabilitation for rheu-
matic diseases is evolving rapidly with the advent
of innovative technologies, such as virtual rehabili-
tation and telemedicine. These emerging technolo-
gies hold promise in revolutionizing the way care is
delivered, particularly in overcoming logistical and
geographical barriers that traditionally limit access
to rehabilitation services.

Virtual rehabilitation platforms leverage mo-
tion-sensing technologies and interactive software
to deliver tailored exercise programs, allowing pa-
tients to perform exercises in their own homes while
receiving real-time feedback from healthcare pro-
viders. This approach offers an effective alternative
for individuals who face difficulties attending in-per-
son therapy sessions due to mobility issues or long
distances from rehabilitation centers. Studies have
demonstrated that virtual rehabilitation can lead to
comparable outcomes to traditional in-clinic thera-
pies in terms of improving physical function and pain
management [44]. Telemedicine platforms enable
healthcare providers to remotely monitor patients,
assess their progress, and adjust their rehabilitation
programs as needed. The COVID-19 pandemic ac-
celerated the adoption of telemedicine in rheumatol-
ogy, demonstrating its potential to provide ongoing
care without the need for frequent in-person visits.
Research has indicated that telemedicine can ef-
fectively deliver rehabilitation programs for patients
with rheumatic diseases, improving their physical
function and reducing disease activity. Importantly,
telemedicine allows for a more personalized and
adaptive approach to rehabilitation, as clinicians can
modify exercise prescriptions based on real-time
feedback and patient-reported outcomes [45].

Wearables, such as activity trackers, acceler-
ometers, and smart clothing, provide continuous
monitoring of a patient’'s physical activity levels,
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joint mobility, and exercise adherence. These de-
vices can collect data on daily movements and
exercise performance, offering insights into the pa-
tient’s progress and enabling healthcare providers to
make data-driven decisions about their rehabilitation
plans. For example, wearable devices equipped with
sensors can detect joint movements and provide
feedback on the quality of exercises, encouraging
patients to engage in proper techniques and avoid
harmful postures. Studies have demonstrated that
patients using wearable technologies as part of their
rehabilitation program exhibit higher levels of adher-
ence and improved outcomes compared to those
who do not utilize these devices [46].

The integration of gamification into rehabilitation
is an intriguing development. Virtual reality (VR) plat-
forms and video games are being incorporated into
rehabilitation programs to increase patient engage-
ment and motivation. These gamified platforms offer
interactive and immersive environments, in which
patients can perform therapeutic exercises while be-
ing rewarded for their progress [47].

One promising, yet underutilized and easily
available area within rehabilitation is weight-bearing
exercise. These exercises have shown to improve
muscle strength, hypertrophy and bone density
while providing joint stabilization benefits essential
for patients with rheumatic conditions. Despite their
proven benefits in healthy populations, weight-bear-
ing exercises remain less emphasized, potentially
due to misconceptions about their safety but they
have been proven to be safe and effective in patients
with rheumatic disease [12, 48-51]. Although there
is a lack of high quality clinical trial data about spe-
cific protocol efficacy in this patient population. New
information about optimal protocols for muscle hy-
pertrophy in healthy adults should be carefully tested
[52, 53]. There is evidence that a moderate volume
of 12-20 sets per muscle group per week divided
into several training sessions leads to optimal results
[54]. As evidence grows around these benefits, there
is a need for healthcare providers to include and pro-
mote weight-bearing exercise as an essential part of
rehabilitation.

As the evidence base supporting these emerg-
ing therapies expands, future research and clinical
trials should focus on long-term efficacy and strate-
gies to integrate these tools within standard rheuma-
tologic care. Collectively, these innovations offer a
pathway to highly personalized, accessible, and ef-
fective care that may redefine exercise and rehabili-
tation in rheumatology, ultimately enhancing patient
outcomes, adherence, and quality of life.

CONCLUSION

Integrating exercise and rehabilitation into the
management of rheumatic diseases is essential for
enhancing patient outcomes, addressing both phys-
ical limitations and systemic inflammation. Evidence
supports that aerobic, resistance, and flexibility ex-
ercises not only improve mobility, reduce pain, and
strengthen muscle function but also influence molec-
ular pathways to decrease inflammation and promote
tissue repair. Despite these benefits, challenges such
as limited patient adherence and healthcare access
persist. Personalized exercise programs, interdisci-
plinary collaboration, and advancements in telemed-
icine can help overcome these barriers, ensuring ex-
ercise and rehabilitation become core components of
rheumatologic care. Embracing these strategies will
ultimately foster improved long-term outcomes and
quality of life for patients with rheumatic diseases.

RECOMMENDATIONS

Based on current literature and available evi-
dence, here are the author’s recommendations for
integrating exercise and rehabilitation into rheuma-
tologic care:

1. Individualize Exercise Plans: Design in-
dividualized programs incorporating aerobic, resis-
tance, and flexibility exercises to patient-specific dis-
ease activity, limitations, and personal goals.

2. Promote Multidisciplinary Collaboration:
Foster teamwork among rheumatologists, physiat-
rists, physiotherapists, kinesiotherapists, occupa-
tional therapists, and mental health professionals,
ensuring comprehensive support and alignment of
therapeutic goals.

3. Empower Patients Through Education:
Equip patients with knowledge on the benefits and
safety of exercise in managing rheumatic conditions
to foster adherence and reduce anxiety related to
symptom exacerbation.

4. Address Psychological Barriers: Incorpo-
rate cognitive and behavioral support to address
fears, depression, and fatigue, which can hinder
long-term engagement in exercise.

5. Utilization of Telehealth and Digital Tools:
Leverage telemedicine, wearable technology, and
mobile applications to provide continuous monitor-
ing, feedback, and remote support, especially for
patients with geographic or mobility barriers.

These recommendations aim to make exercise
and rehabilitation accessible and integral parts of
rheumatologic treatment, ultimately enhancing pa-
tient outcomes and quality of life.
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CTPATEIMATA ,JIEKYBAU 0O MNOCTUIAHE HA LLENTA“ NMPU CUCTEMEH Niynyc

EPUTEMATO3YC: HOBU AE®UHULIUN 3A PEMUCUA N HUCKA BOJIECTHA

AKTUBHOCT

. MNenuesa’?, [. Bakanos?, Bn. Bosaxuesa'?, M. UBaHoBa'?, H. Ctounos'?

'"KnuHuka no pesmartonorusi, YMBAJT “Cs. MBaH Puncku” — Codusi
2Kateppa no pesmatonorus, MeamumHckn yHnsepcuteT — Codus
3Kateppa no cmanonorusi n natocgpusnonormsi, MeguumnHcku yHusepcutet — Codus

Pe3tome. CucmemHussm nynyc epumemamo3dyc (CJIE) e xpoHU4HO asmoumyHHO 3aborisisaHe ¢ pedysauju
ce nepuodu Ha aKmueHOCM U peMucusi, MpU KOemo MmoYyHama oueHKka Ha 6onecmHama akmusHocm e om
pewasaujo 3Ha4yeHuUe 3a orMmuManHomo rieyeHue. 3a masu yen ca pa3pabomeHu pasnuyHU UHCMpyMeHmu
U uHOeKcu, Koumo ro3eosnsieam obekmueHa oueHka u echekmusHo rpocnedsisaHe Ha nayueHmume. [pe3
nocrnedHume 200uHu SLE Disease Activity Score (SLE-DAS), eanudupaH npe3 2019 e., ce ymebpou kamo
Hadex0eH u npeyuseH memod. Tol obeduHsiea 17 KMUHUYHU U nabopamopHu napamemspa, ocuaypsieal-
Ku rno-moyHa oueHka Ha 6onecmHama akmusHocm. OceeH moea SLE-DAS decbuHupa SCHU Kpumepuu 3a
pemucusi u HUcka bornecmHa akmusHocm, koemo nodkpens nooxoda ,nekysal 00 nocmuzaHe Ha yenma“
(treat-to-target). Hezasucumo om 3Hadumocmma Ha SLE-DAS, 8 knuHuyHama rnpakmuka npoonbiikasam oa
ce usnonssam u Opyau ckanu, kamo Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) u He-
2os8ume moducpuyupaHu gepcuu, Systemic Lupus Activity Measure (SLAM), SLAQ (Systemic Lupus Activity
Questionnaire), kakmo u British Isles Lupus Assessment Group (BILAG) Index. Hal-yecmo u3rorn3saH 6
exeOHesHama pesmamorioaudHa npakmuka ocmasa SLEDAI-2K. Bbrpeku pa3Hoobpa3uemo om uHcmpy-
meHmu, SLE-DAS ce omnu4asa cbc ceosima rnpeyu3Hocm, npakmuyHocm U WupoKa fMpuioXumMocm Kakmo 8

PYMuUHHama KriuHU4Ha ripaKkmuka, maka u 8 K/IIUHUYHU rpoy4eaHus.

Knrowoeu dymu: cucmemeH nyriyc epumemamo3syc, 6orecmHa akmusHocm; treat-to-target

BbBEOEHUE

Cuctemuuar nynyc eputematodyc (CJIE) e
XPOHUYHO aBTOMMYHHO 3abonsiBaHe, XapakTepu-
3MpaLo ce C pedyBaHe Ha enn3oan Ha akTMBHOCT
n pemucnsa. Bbnpekn 3HaUMTENHUS Hanpeabk B
pas3bupaHeTo Ha natodwusumonornata Ha CIE u
pa3paboTBaHETO Ha HOBM TepaneBTUYHU NOOXOOM,
nauyneHTuTe cbe CJIE ocTtaBaT M3NOXeHW Ha puUCK
OT MPOrpecuMBHO YBpEXOaHe Ha OpraHu, Briowle-
HO Ka4yecCTBO Ha >KMBOT, CBbP3aHO CbC 34paBETO
(HRQoL), 1 3HauntenHo nosuwieHa CMbPTHOCT [1,
2]. CnoxHaTa nmyHonatoreHe3a U XeTeporeHHoCT-
Ta Ha KNWHUYHUTE MPOSABM 3aTPyAHsIBAT OLeHKaTa
N npocnegasaHeTo Ha naumeHTuTe cbe CI1E. ToBa
Hanara 13non3BaHeTo Ha KOMMO3UTHU MHOEKCU 3a
00€eKTMBHO M3MepBaHe Ha GorecTHaTa akTUBHOCT.
ToyHaTa OLEeHKa Ha akTUBHOCTTa Ha 3abonsiBaHETO
€ KNn4YyoBa 3a ONTUMAanHOTO fle4YeHne U 3a ObNro-
CpPOYHOTO MpocreasiBaHe Ha naumeHTuTe cbe CJIE.
Mpes3 roguHuTe ca pas3paboTeHM MHOXECTBO WH-
CTPYMEHTM 3a OLeHKka Ha GonecTHaTa aKTUBHOCT,
KOUTO ce (poKycuMpaT OCHOBHO BbPXY KIMHUYHUTE
nposiBn 1 nabopaTtopHUTE NapamMeTpu, KaTo HAKOU

BKIOYBAT U CaMOOLIEHKa OT CTpaHa Ha NauueHTuTe.
B knuHM4HaTa npakTuka ce u3nonasat UHCTPYMEH-
™M kato Systemic Lupus Erythematosus Disease
Activity Index (SLEDAI) n HeroBute moamncmumpann
Bepcuu, Systemic Lupus Activity Measure (SLAM),
SLAQ (Systemic Lupus Activity Questionnaire),
Kakto u British Isles Lupus Assessment Group
(BILAG) Index [3, 4]. Han-4yecTo nsnonssaHuTte uH-
ctpymeHTn octasaT BILAG n SLEDAI-2K [5]. Bb-
npekn CBOSITa MOME3HOCT, Te3n MeToau Mnokassat
OrpaHNyYeHns Mo OTHOLLEHWE Ha YyBCTBUTENHOCTTA
N NPUNOXUMOCTTA B PasfMYHN KIMHUYHU acrnekTu
[6]. Npe3 nocneaHnTte rognHn SLE Disease Activity
Score (SLE-DAS) ce yTBbpan KaTo HagexaeH u
afjanTuBeH UHCTPYMeHT. PaspaboTeH 1 Banngupax
npe3 2019 r., SLE-DAS obeguHsea 17 KNMHUYHK
n nabopaTtopHu napameTbpa, NpPeaocTaBsAnKy Mo-
JeTanrnHa 1 TodHa oueHka Ha bonecTHaTta akTue-
HocT [7]. EgHa oT kni4oBUTE XapaKTEPUCTUKN Ha
SLE-DAS e BbBexaaHeTo Ha HOBM AeuHuUMN 3a
Hucka 6onecTHa akTUBHOCT U PEMUCUS, KOUTO npe-
[OCTaBAT SCHU W CTaHOApPTU3MpaHu KpUtepuun 3a
uenuTe Ha nedeHneto [8]. CbBpPEMEHHUAT Noaxon
»JIEeKyBal 0o nocTturaHe Ha uenta“ (treat-to-target),
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KOMTO (poKycupa fneveHneTo BbpXy NoCTUraHeTo Ha
KOHKPETHU U U3MEPUMW Lenu KaTo peMucusi unu
HUcka GonecTHa akTUBHOCT, € OCHoBOMonaraw, 3a
eeKTUBHOTO noBedeHWe npu 3abonsiBaHeTo [9,
10]. OueHkaTa Ha 6onecTHaTa akTMBHOCT Npu nauu-
eHTuTe cbe CJ1E cblUo e BKMYeHa B HacTosAwWunTe
npenopbky Ha EBponerickusa annaHc Ha acounaum-
ute no pesmaronorusa (EULAR), konto npenopby-
BaT oLeHKka Ha BonecTHaTa akTUBHOCT MpU BCSKO
noceweHne Ha nauueHta [11]. o cbWMA HavmH
Outcome Measures in Rheumatology Clinical Trials
(OMERACT) npenopbyBa NeT OCHOBHWU AOMENHA,
KouTo TpsibBa Aa ObAaT OUEeHsIBaHW B KIMHUYHUTE
nscnegeanus npu CJIE, BkntoumtenHo 6onectHarta
akTuBHOCT [12]. B T0o3n koHTekcT SLE-DAS npegn-
nara HagexaeH MHCTPYMEHT 3a npocrnefsBaHe Ha
TepaneBTUYHUTE Lenn, KaTo HeroBuTe aeuHnLNm
3a HuMcka OorecTtHa akTMBHOCT U PEMUCUS OCUry-
psBaT gobpe BanuaMpaHu U LUMPOKO MPUIOXUMM
KpUTepun 3a oLeHKa Ha ycnexa Ha feYeHneTo.

B o63opa ce pasrmexpaTr cbliecTByBalluTe
WMHCTPYMEHTM 3a OLEeHKa Ha GonecTtHaTa akTMBHOCT
npu CJIE, kaTo ce akueHTupa BbpXy NpakTuyecka-
Ta npunoxumoct Ha SLE-DAS 3a npocnegsasaHe
Ha GornecTHaTa akTUMBHOCT W pe3ynTaTuTe OT Jeye-
HWETO, KaTo ce NpeacTaBs cTpaterusaTa ,Jiekysan 4o
nocTuraHe Ha uenta“ kaTo MOAXOA 3a ONTUMAarHo
npocnegsisaHe Ha 3abonsiBaHeTO.

MpoBeneH 6e nuTepatypeH 063op Ha nyo6nu-
KyBaHUTe npe3 nocrneaHuTe roavHM MeToauku 3a
oLeHKa Ha bonecTHata aKkTMBHOCT MpY NauueHTU
CbC CUCTEMEH nynyc eputemartosyc. belwe Hanpa-
BEHO npoy4yBaHe B 6a3ute gaHHn PubMed n Google
Scholar ¢ uanonsesaHu kno4oBu aymu: treat-to-
target”, PGA, SLEDAI, SLEDAI-2K, SLEDAI-2KG,
SLE-DAS, BILAG, SLAM, SLAQ, Definitions Of
Remission In SLE, Lupus Low Disease Activity
State. O6LL0 Os1xa HAMepPEHU HAKOIKO Xunagu nyo-
nuKauumn, CBbp3aHu ¢ pasnuyHNTe MeToam 3a OLeH-
ka Ha aktuBHocTTa npu CJIE. Hanpumep SLEDAI
n HeroBute moaudumkaumm (SLEDAI-2K, SLEDAI-
2KG) ca yutupanu B Hag 4000 cratun. Cnen npu-
naraHe Ha KpuTepum 3a NbNHOTEKCTOBA HaNUYHOCT
U aHrnmnckn esuk, okono 10-15% ot cratuute
OAxa enMMUHUPaHK Nopaan nurnca Ha NbJHU Tek-
cToBe, a gonbNHUTENHn 5-10% 6sxa oTcTpaHeHu
nopaau esvkoBa Gapuepa. Cnep npunaraHeTo Ha
Te3n orpaHnyeHuns, 6sxa naeHTMduunpaHm n aHa-
nunsmpanu mexagy 1500 n 2000 peneBaHTHM nyonu-
Kauun. HamepeHnte nutepatypHu n3To4HULM Bsxa
cucTtemaTtmampaHm n ca obcbaeHn nocnegoBaTen-
HO B HacTosLWKsA 0630p.

METOAM 3A OLLEEHKA HA BOJIECTHA
AKTUBHOCT

MmobanHa oueHka Ha nekaps (Physician Global
Assessment, PGA) e ocHOBeH enemMeHT B npocne-
OsiBaHeTO Ha 6onecTHaTa aktmeHocT. PGA npencraens-
Ba 100-mMunumeTpoBa BM3yanHa aHanoroBa ckana
(VAS), npegnoxeHa ot Liang n cbaBtopu npes 1989
r., C Len KonM4yecTBeHa oueHKa Ha udanocTtHata 6o-
nectHa akTMBHOCT B ananasoHa ot 0 go 3 [13]. Toau
WHCTPYMEHT € YyBCTBUTEMNEH KbM NMPOMEHUN B CbC-
TOSISHWETO Ha MaLMEeHTUTE, HO U3NCKBA 3HAYUTENEH
KNMHWYEH OMWUT 3a HadeXAHO WM nocregoBaTeniHo
npunoxenne. EQUH OT OCHOBHUTE HeJocTaTbLUu Ha
PGA e Bucokarta BapnabuiiHOCT Mpu OLeHsIBAHETO.
CucrtemaTtvyeH aHanu3 Ha HayyHaTa nuTepaTypa,
nybnukyBaH Hackopo, nokasea, Ye geduHuumaTa u
npunoxeHneto Ha PGA ca xeTeporeHHu, KoeTo noa-
yepTaBa HeOOXOAMMOCTTa OT OOMbIIHUTENHA CTaH-
naptusaums [14]. HesaBucumo oT Te3n orpaHude-
Husi, PGA ocTaBa LUMPOKO U3MON3BaH MHCTPYMEHT U
KIMoYoBa YacT OT BoAeLMTe MHAEKCU 3a OLEeHKa Ha
TepaneBTUYHUS OTFOBOP MpU CUCTEMEH Nynyc epu-
Tematosyc. PGA e BKkMnoYeH B OCHOBHUTE UHAOEKCH,
N3MOM3BaHM KaTo MbPBUYHA KpariHa Uen B KIMHUYHN
npoy4Banus, kato Hanpumep SLE Responder Index
(SRI) n BILAG-6a3upaH pecnoHaep nHaekc. OcBeH
ToBa PGA vrpae BaxkHa pongd npu gednHUpaHeTo Ha
KIIOYOBU CbCTOSAHUSI KaTO HUCKa GonecTHa akTuB-
HocT (LLDAS) n pemucusa (DORIS), kouTo ca ocHOB-
HU KPUTEPUM 3a MPOCMEAsiBAaHE Ha ObITOCPOYHUSA
KOHTpoOI Ha 3abonsaBaHeTo [15].

Systemic Lupus Erythematosus Disease
Activity Index (SLEDAI) e cb3nageH npe3 1985 . B
TopoHTo, KaHaga, OT ekun, BKMOYBaLl peBMaTorno-
31, HePPONo3n 1 ekcnepTn No Metogonorus, ¢ borat
onuT B cdheparta Ha CUCTEMHMS JyMyC epuTeMaTo3yc
(CIE). Tosu nHOekc BktoYvBa 24 KNMHUYHK 1 nabopa-
TOPHU MpU3HaKa 1 ce e YTBbPAMUI KaTo Han-LLUMPOKO
M3Mon3BaHNsl MHCTPYMEHT 3a OLeHKa Ha bonecTHata
aKTMBHOCT KakTO B eXefHeBHaTa KIMHWYHA MpaKTu-
Ka, Taka 1 B KIMUHWYHMTE npoyyBaHus [16]. [Nbpso-
HayanHata Bepcusi Ha SLEDAI e paspaboTeHa 3a
OLEHKa Ha CbCTOSHMETO Ha MauueHTa B paMKuTe
Ha 10-gHeBeH nepuog. HagexgHocTTa Ha vHaekca
€ MNOTBbpAEHa B pPasfMYHU KIMHUYHW CLieHapuw,
BKIMIOYUTENHO PYTUHHATA NpakTuka U MHOXECTBO U3-
cnefBaHus. [aHHuTe nokaseart, Yye SLEDAI uma npo-
FHOCTMYHA CTOMHOCT MO OTHOLLEHME Ha CMbPTHOCTTA
M HaTpynBaHETO Ha yBpeda npv naumeHTn cbe CIE
[17, 18]. Mopagn Te3n kadectBa SLEDAI npogbn-
XaBa Oa ObJe OCHOBEH MHCTPYMEHT 3a 0bOeKTMBHa
oLeHKa Ha bonecTHaTa akTMBHOCT M NporpecusaTa Ha
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3abonsiBaHeTO, NoAromaranky B3eMaHeTo Ha MHAop-
MUPaHU KITMHUYHW PELLIEHNSI.

Safety of Estrogens in Lupus Erythematosus
National Assessment Trial (SELENA)-SLEDAI e
MoauduumnpaHa Bepcusa Ha opurmHanHusa SLEDAL,
C [OMbIIHEHWS, KOUTO paswmpsiBaT obxBaTta Ha
oueHkaTa Ha 3abonsiBaHeTo. OcHOBHaTa pasnuka e
B AebMHMLMATA HA 3PUTENHUTE HapPYLUEHUs], KOATO
npu SELENA-SLEDAI BkntouBa 1 CbCTOAHMS KaTo
ckneput 1 enuckneput. OCBEH TOBa TO3U MHAOEKC
nHTEerpmpa geduHnums 3a obocTpsiHe Ha 3abonsBea-
HeTo, 6a3upaHa Ha SLEDAI, kato B3ema npeasug u
NPOMEHN B TepanusaTa, KakTo 1 rnobanHata oLeHka
Ha nekaps [19].

SLEDAI-2000 (SLEDAI-2K) e ycbBbpLUEHCTBaHA
BEpCUS 3a MpeuusHa oueHka Ha BonecTHaTa akTuB-
HocT. SLEDAI-2K e cb3gageH ¢ uen ga ce npeogo-
NeAT HAKOW orpaHudeHnss Ha opurnHanHus SLEDAI
npu TNOHrUTYAMHANHO MnpocrieasiBaHe Ha MNauueHTW.
[MbpBoHavanHuTe gecduHnummn B SLEDAI npegsuxaat
oTynTaHe Ha 6onecTHa akTMBHOCT CamMo Npw HOBOMOS-
BMIN CE UNW BMOLLEHM nNpusHauu. ToBa obave cbaga-
Ba PMCK OT MPOMyCKaHe Ha NepcUCTUpaLLmM CUMMNTOMN,
Hanpumep Korato NpoTeMHypuUsiTa OcTaBa BUCOKA, HO
He ce yBenu4yaBa [OOMbIHUTENHO MEXAy BU3UTUTE.
Mpe3 2002 r. Gladman et al. mogucurumpat nHaekca,
Taka 4ye BCAKO Hanuume Ha akTUBEH NpusHak ga 6bae
TOYKYBaHO, HE3ABUCKMO Aarnu € HOBOMOSIBUMO Ce UIn
nepcucTpallo. Tasm NpomsiHa No3BorsiBa No-npeLms-
HO OTYMTaHe Ha Tekyllata GorecTtHa akTUBHOCT Mo
npusHauu kato obpuBs, anonewusi, MMraBU4HU NPOSIBMI
n npotenHypus. BanmgHoctta Ha SLEDAI-2K e no-
TBbpAeHa 4ype3 cpaBHeHne ¢ opurMHanHua SLEDAI,
KaTo KOeMUMEHTBT Ha Kopenauusi Mexay ABaTta WH-
[Aekca e usknoumnTenHo sucok — 0.97. OcHoBHaTa pas-
NnMKa Mexay TAX Ce CbCTOM B TOMKYBAHETO KaKTO Ha
HOBOIMOSIBUIMM Ce, Taka U Ha MNOBTapsLLY ce CUMMTOMU
B SLEDAI-2K, KoeTo npaBv TO31 MHAEKC NO-HaaexaeH
3a AbrOCPOYHO NpoCrieasiBaHe Ha NaLMeHTH CbC CUC-
TemMeH nynyc eputemartosyc [20].

SLEDAI-2K 30-gHeBHa Bepcus e agantauus
3a NO-ObNMM MHTepBanu Ha npocnegseaHe. Opwu-
rmHanHmat SLEDAI n HeroBata moaudukaums ot
2000 r. (SLEDAI-2K) oueHsiBaT npusHauute Ha 6o-
necTHa aKTUBHOCT, KOMTO Ca HaNU4yHU KbM MOMEHTa
Ha npernega wnun npes npegxogHute 10 gHKW. Bbn-
pekn ToBa B KNMHWYHaTa NpakTUKa 1 m3cnenBaHus
0OUKHOBEHO Cce npocneasiBat nposiBu OT MNO-ObITbr
BpemeBu uHTepsan — ao 30 aHu [21]. ToBa goeexaa
0o cb3gaBaHeTo Ha SLEDAI-2K 30-gHeBHa Bepcus,
KOSITO € MO-MOAX0oAsia 3a U3MNon3BaHe B KOHTEKCTa
Ha KMWUHWYHM NPOYYBaHWUS M 3a ObITOCPOYHO MPO-
cnegsaBaHe. [Mpoy4yBaHuATa MokasBaT CXOACTBO B

pesyntatute mexay 10-gHeBHaTa u 30-aHeBHaTa
Bepcua Ha SLEDAI-2K, koeTo notebpxgasBa Ha-
OeXOHOCTTa Ha HoBaTa aganTtauus [22]. bonecTtHuTe
NpOsIBM MPU CUCTEMEH FyMyC epuTEMaTo3yC 0BUKHO-
BEHO MepCMCTUPAT NnoBeye OT Mecel,, KOETO MpaBu
30-gHeBHaTa Bepcust MO-MpaKTMYHa 33 KIMHUYHO
npunoxenune. Bbnpeku ToBa SLEDAI-2K pemoh-
CTpupa orpaHnyeHa YyBCTBUTEMHOCT KbM MPOMEHU
B ObonectHaTta akTMBHOCT — Mexay 14.9% u 47.4%
3a nogobpenwne n 26.2% n 59.1% 3a snowasaHe [6].

SLEDAI-2K Glucocorticoid Index (SLEDAI-
2KG) — vHTerpauust Ha KopTMKocTepougHaTa go3a.
Opyra mogndukaumsa Ha SLEDAI-2K e SLEDAI-2K
Glucocorticoid Index (SLEDAI-2KG), koATO BKItOY-
Ba [OHeBHaTa [03a Ha KOPTUKOCTEpouauTe B US-
rfiocTHaTa oueHka Ha BonecTHaTa akTMBHOCT. Tasu
BEpCUS OTpa3siBa MO-TOYHO Bb3AENCTBMETO Ha Te-
panusta BbpXy CbCTOSHMETO Ha NaumeHTuTe [23].
Toea ponbnHeHne npasu SLEDAI-2KG noneseH
WHCTPYMEHT 3a OLleHKa KaKTO Ha aKTMBHOCTTa Ha
3abonsBaHeTo, Taka U Ha TepaneBTUYHUSA ToBap OT
NeYEHNETO C KOPTUKOCTEPOUIN.

Systemic Lupus Activity Measure (SLAM) e pas-
paboteH npe3 1989 r. B bocTbH, M3non3earikmu 6onecT-
HUTe nposiBu, onucaHm ot American Rheumatology
Association Council on SLE. To3un MHCTPYMEHT BKIOY-
Ba 0bwo 30 nokaszarens — 23 KMMHWYHK 1 7 nabopa-
TOPHM, KOUTO ca 0b6eamHeHn B 11 kateropumn, obxea-
Lawm pasnuyHn opraHn n cuctemun. SLAM oueHsiBa
rmobanHata GonectHa akTUBHOCT Mpe3 NpeaxoaHus
MeceLl, KaTo MaKCUMarHusT Bb3MOXEH pesynTar e
86 Toukn. SLAM-Revised (SLAM-R) e agantaumus c
oKyC BbpXy KNMMHMYHUTE nposieu. Mogudmumpanata
Bepcust SLAM-Revised (SLAM-R) e paspaboteHa ¢
Len fa ce yrnecHW NpUIioXXeHMeTO Ha OPUrMHAITHNS UH-
[eKC, KaTo ca BKIYEHN caMo 23 KIMMHWUYHW NPOSIBA U
ca npenocTaBeHu pesynTaTy B AnanasoHa ot 0 oo 81
Toukn. Mpn SLAM-R ca unskniodeHn nmyHonornyHuTte
rnokasaTenu, KOeTo NpaBu MHCTPYMEHTa Mo-receH 3a
ynotpeba B pyTWUHHATa npakTuka. 3a cMeTka Ha ToBa,
TOW BKMOYBa peguua CyOeKTVBHM CUMMITOMM KaTto
ymMopa, 3a4yx v 6ornka B repanTe, KOUTO HE BMHAaru ca
pes3ynTaTt OT aKTUBHOCT Ha CUCTEMHUSA Nynyc eputema-
To3yc [24]. Ta3n agantaums ocurypsisa 6anaHc mexay
[OETaNNHOCTTa Ha OuUeHKaTa 1 npakTuyeckara npuno-
KMMOCT, HO U3MCKBa BHYMaHVe Npuv nHTeprpeTaumsaTa
Ha cyDOeKTVBHUTE ONnakBaHusi, KOUTO MoraT Aa Obaat
MOBMUSIHW OT APYrv CbTbTCTBALLM (DAKTOPU.

Systemic Lupus Activity Questionnaire (SLAQ)
€ VMHCTPYMEHT 3a OLeHKa Ha bGonectHata akTUBHOCT,
©asmpaH Ha SLAM, cb3gageH npes 2003 r. OcHoBHaTa
My XapaKTepucTuka e, Ye M3knouBa nabopaTtopHuTe
nokasaTenu, kato ce okycupa BbpXy CUMMTOMWUTE,
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[oKnagBaHu oT camuTe naumeHTn. SLAQ cbaobpxa 24
enemeHTa, 0Tpa3sBaLLy CUMMNTOMMU, CBbP3aHu ¢ 9 pas-
NYHK opraHa n cuctemu [25]. MaumeHTuTe oueHsaBaTt
CMMMTOMMUTE CU, Bb3HUKHANW Npe3 nocregHnte 3 me-
ceua, Mo TEXECT — OT JIeKM 0 YMEPEHU 1 TEXKW. ToBa
Mo3BOIIsIBa Ha MHCTPYMEHTA Aa NpegocTaBu CybeKTuB-
Ha, HO 3HauMMa oLeHka Ha bonecTHaTa akTMBHOCT OT
rmegHa ToYka Ha naumeHTa. NpoyyBaHMsiTa NoKasear,
ye mexay pesyntatute ot SLAQ n SLAM cbLuecTBy-
Ba YMEPEHO BUCOKa Kopernaums, KOeTo NoTBbpXKaaBa
CbOTBETCTBMETO MeXAy ABata MHCTpyMeHTa. OcseH
TOBa [OMbIHWTENHN UK3CMeaBaHUst OeMOHCTpupart
pobpa HageXxaHOCT, BanuMaHOCT U YyBCTBUTENHOCT Ha
SLAQ, KOeTO ro npaBwu None3eH MHCTPYMEHT B KIUHNY-
HaTa MpakTuKa u Hayy4HuTe mnacnegsaHus [26]. SLAQ
npeanara LeHHa nepcnekTuBa Bbpxy bonecTtHaTta ak-
TUBHOCT, KaTO BKIOYBA W OLEHKaTa Ha nauueHTute
3a TAXHOTO CbCTOSIHME, KOETO OOMbIiBa OOEKTMBHUTE
KIMMHWUYHN SaHHW.

British Isles Lupus Assessment Group
(BILAG) Index e paspaboteH npe3 1988 r. oT ekun
OpVTaHCKN 1 UPNaHOCKU PEBMATONO3N KaTo UHCTPY-
MEHT 3a LANOCTHA OLeHKa Ha bonecTHaTa akTMBHOCT
npu CINE [27]. Peuanpanuat BILAG-2004 npeacras-
nsiBa YCbBLPLUEHCTBAH MHCTPYMEHT, KOMTO BKMHOYBA
97 enemeHTa, 00eamHeHn B 9 gJomeliHa, obxBallallm
PasnuYyHN OpraHM M CUCTEMU: KOHCTUTYLIMOHAIHW,
KOXKHO-TTUraBUYHKN, HEBPOMCUXMATPUYHK, MYCKYIHO-
CKeneTHW, KapAMopecnupaTopHW, CTOMALLHO-YPEBHN,
O4YHM, OBOPEYHM 1 xemaTonornyHu nposieu. Beekn ot
Te3n enemMeHTn ce oLeHsIBa Bb3 OCHOBa Ha Habmnoae-
HUS Npe3 npegxogHuTe 4 cegmuLm, KaTo ce 13nonssa
ckana: 0 — nunca Ha akTMBHOCT; 1 — nogobpeHwne; 2
— HEeMNpPOMEHEHO CbCTOsIHUE; 3 — BroLwaBaHe; 4 — Ho-
BOBb3HMKHaNa akTMBHOCT. Ha 6a3aTa Ha pesynrtaruTe,
aKTUBHOCTTa Ce knacuduumpa B net kareropum: A —
Texxka GonecTHa akTMBHOCT, M3MCKBaLLA BUCOKM 03U
opanHu kopTtukoctepouan (npegHusonoH > 20 mg/
O€EH) NN CcCTEMHU MMyHoMoaynaTtopu; B — ymepeHa
aktnBHoCT; C — neka aktneHocT; D — nateHTHa 6onecT
B Npeav ToBa 3acerHaTtv opraHu unm cuctemu; E — nun-
ca Ha bonecTHo 3acsraHe. B cpaBHeHWe ¢ opurmHarn-
HUS1 MHOEKC, cbabpxal, 86 enemeHTta, BILAG-2004
no6aBsi CTOMALUHO-YPEBHM U OYHM MPOSIBM, KAKTO M
kateropus E [28]. Bbnpekn Bucokata cu HagexgHoOCT
n getannHoct, BILAG-2004 psigko ce M3nonsea B py-
TUHHaTa KMMHWYHA NPaKTYKa nopagu CNOXHOCTTa Ha
oueHkaTa. BmecTo ToBa ToM € nonynspeH B KIUHWY-
HUTE NPOy4YBaHKs KaTto YacT OT UHAEKCUTE 3a OLEHKa
Ha oTroBop Systemic Lupus Responder Index (SRI) n
BILAG-based Composite Lupus Assessment (BICLA).
3a ga ce yrnecHu HEroBOTO MPUNOXeHNe, Hackopo be
Cb3dageH onpocTeHuaT BapuaHT Easy-BILAG, pas-

paboteH ot Carter et al. [29]. Easy-BILAG nokasBsa
BMCOKA TOYHOCT Npu onpenensiHeTo Ha GonecTtHata
aKTMBHOCT, KaTo CbLUEBPEMEHHO Npeanara no-6up3 u
neceH HavvH 3a oueHka. bnarogapeHue Ha Te3n npe-
OVMCTBa, ce NpenopbyBa M3MOM3BaHETO My BMECTO
BILAG-2004 BuHaru, Korato UHCTPYMEHTBT € HEOOXO-
OVM B KINMHMYHaTa npakTuka.

SLE Disease Activity Score (SLE-DAS) e
CpaBHUTENHO HOB MHCTPYMEHT 3a OueHKka Ha 6o-
nectHata aktusHocT npu CJIE, paspaboTeH n Banu-
auvpaH ot Jesus et al. npe3 2019 . B npoyyBaHeTo ca
BKMoYeHn 520 naumeHTn OT cneumnanmampaHu nynyc
ueHTpose B [Noptyranua n Utanua [7].

Xapaktepuctukm Ha SLE-DAS. SLE-DAS us-
nonsea 17 KNMHWYHU 1 NabopaTopHN NapameTbpa,
KaTo apTpwuT, MPOTENHYPUS, NEBKOMEHNS U TPOMBO-
LUTOMNEHMS Ce OLeHsBaT ¢ TovkoBa ckana. OcTaHa-
n“Te NapameTpu ce OUEHsBAaT OUXOTOMHO — Hamnu-
yne unu oTcbeTBMe. [JoCTbMbT A0 MHCTPYMEHTa €
YyNeCHeH Ypes3 HanmuneTto Ha oHnarH SLE-DAS kan-
kynatop: https://SLEDAS.eu (cpurypa 1). B cpaBHe-
Hue cbe SLEDAI-2K, SLE-DAS npepocTaesi: no-Huc-
K/ TOYKM 3@ NOKaNHWUTE KOXHO-NMraBUYHU MPOSIBYI
B CpPaBHEHWE C reHepanuavpaHnTe KoXHuU obpusw,
no-mMaska TeXeCT 3a KOXHO-NUraBu4yHUTE MpPOosIBU
CNpSIMO CUCTEMHUSA BACKyNuWT, BKMOYBAHE Ha Kap-
OVONyNIMOHAIMHU NPOSIBM Y XEMOSNIUTUYHA aHEMMUS,
KOETO npaBu MHCTPYMEHTa No-BceobxBaTeH.

BanugHoct u npegumcTtBa Ha SLE-DAS.
Mpn BanuanpaHeto SLE-DAS nokasea no-Bucoka
YYBCTBUTENHOCT M CNEUUPUYHOCT 3a OTKpUBaHe
Ha KIIMHUYHO 3HAYMMW MPOMEHU B aKTUBHOCTTA Ha
3ab0naBaHETO U MO-TOYHO MPOrHo3mpa pucka oT
yBpena B cpaBHeHue cbc SLEDAI-2K [6, 7]. Cko-
POLUHM MpOy4YBaHMs MOTBbPXAABAT HaAeXO4HOCTTa
Ha MHcTpyMmeHTa. B koxopTa ot 117 naumeHtn SLE-
DAS pemoHcTpupa cxogctBo cbe SLEDAI-2K npu
onpegensiHe Ha HUCKa GonecTtHa akTMBHOCT upes
Lupus Low Disease Activity State (LLDAS) [30]. Ose
NpoyYBaHWsi yCTaHOBSBAT CXOACTBO Mexay ABaTta
WHCTPYMEHTA Mpu OLEHKa Ha Ka4eCTBOTO Ha >KUBOT,
cBbp3aHo cbe 3gpaBeto (HRQol) [31, 32]. SLE-
DAS nokasBa BuMcOKa HaOeXOHOCT KaTo npeamk-
TOp Ha obocTpsiHua Ha CJIE npes BTOpus U TpeTus
TpumecTbp Ha 6pemenHHocTTa [33]. SLE-DAS cbuio
Taka AeMOHCTpupa cunHa kopenaumsi cbc SLEDAI-
2K (r = 0.720, 95%CI = 0.5727 to 0.8231, R2 =
0.5193, p < 0.001) B nonynauusa ot 61 6GbLnrapckus
nauneHtu cbe CIE [34] (cdurypa 2). B 3akntoyeHue,
SLE-DAS e cbBpemeHeH, HagexaeH n BceobxsBaTeH
WHCTPYMEHT 3a oueHKa Ha aktmBHocTTa npu CJIE,
KOWTO mpeanara npegumcTBa KakTo B KMNMHMYHAaTa
npakTuKa, Taka v B Hay4YHUTE U3CneaBaHusl.
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— SLE-DAS

1. Neuropsychiatric involvement
2. Systemic vasculitis

3. Mucocutaneous vasculitis

4. Cardiac/Pulmonary involvement
5. Serositis

6. Proteinuria
7. Arthritis

8. Myositis

9. Localized skin rash

10. Generalized skin rash
11. Alopecia

12. Mucosal ulcers

13. Hemolytic anemia

14. Thrombocytopenia
15. Leukopenia

16. Hypocomplementemia

17. Increased anti-dsDNA
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CTtpaterudara ,nekyBan Ao nocturaHe Ha uenrta“
(,treat-to-target”), npunaraHa B peauua XpoOHMWY-
HM 3abonsiBaHMS, € HacoYeHa KbM MOCTUrAHETO Ha
SICHO OeMHUPaHN U KMMHUYHO 3HA4YMMM Lenu Ha
NeYeHNeTo, KaTo HMCKa BornecTHa akTUBHOCT U pe-
Mucus. Tasu cTpaTerus BKIoYBa peLoBHN KOPEKLUK

due. 2. Kopenayusi mexxdy SLEDAI-2K u SLE-DAS
(Pencheva D, Monov S)

B TEpaneBTUYHUS PEXMM Ha NauueHTa Ha onpege-
NeHn nHTepsanu, C Uen NocTUraHe Ha LUeneBoTo
cbetosHue [9, 35]. Mpu CIIE Te3n uenu obukHo-
BEHO BKMKOYBAT MOCTUraHe Ha Hucka bonecTtHa ak-
TUBHOCT U gopu pemucus [36, 37]. C Hanpeabka B
TepaneBTUYHUTE Bb3MOXHOCTU KaTo HOBOMNPUETUTE
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TepaneBTUYHM ONUUN KOHLEeNuuaTa ,fekysamn oo no-
cturaHe Ha uenta“ (T2T) 3ano4Ba ycnewHo ga ce
BHeApsiBa B KNMHMYHATa NpakTuka, KOETo BoAWM [0
no-ePeKTMBHO ynpasrieHne Ha 3abonssaHeTo [38].

PemucuaTa n Huckata 6onectHa akTMBHOCT ca
LeHTpanHu 3a ctpartervaTa “nekysan 4o nocrturaHe
Ha uenTa”. Bbnpeku 4ye Te3u ABe KoHLUenuun ca B3a-
WMHO CBbp3aHW, Te u3passiBaT pas3nU4HM HUBA Ha
KOHTpOI BbpXy GonectHata akTMBHOCT U npedocTa-
BAT pasfnyHu LEenu Ha nedeHuneto. deduHnpaHeto
Ha Te3n CbCTOSHMSA KaTo KpawHW Lenu B KIMHWUYHM
NpoyYBaHNsi MO3BOSISIBA OLEHKa Ha edeKkTUBHOCTTa
Ha pasnuyHN TepaneBTUYHU cTpaTernn. BaxHo e oa
ce otbenexu, Ye CbLUEeCTBYBaAT HAKOMKO pasfnyHu
aeuHMuMM 3a peMucns U HUcka bonectHa akTue-
HOCT, KOMTO Ce M3non3BaTt Mpu npocregssaHe Ha
aKTMBHOCTTa Ha 3abonsBaHeTo.

Definitions Of Remission In SLE (DORIS).
MbpBOHaYanHUTE 3akmnioyveHnss Ha paboTHaTta rpy-
na, KoATo pa3paboTBa KOHCeHcyca 3a AedunHULNS
Ha pemucus npu CJIE, ca nybnukysaHu npes 2016 r.
Kputepunte 3a nocturaHe Ha pemucus ce b6asmpat
NPeOUMHO Ha KINMHMYHA OLIEHKa W BKIMOYBAT:

» cSLEDAI = 0 (KnMHM4YHa OLUEHKa Ha aKTMB-
HOCTTa Ha 3abonsiBaHETO)

» PGA < 0.5 (oueHka oT nekaps 3a rnobanHarta
fonecTHa akTMBHOCT, ¢ Maw,ab ot 0 go 3)

» [lo3a Ha kopTukocTepouguTe (NPEeLHU30MNOoH
unun ekemBaneHT) < 5 mg/geH

» MNpuem Ha aHTMManapuvuuM W/wvnm KMMyHOCY-
npecopu 1 BUONornyHN Npenaparu.

Ha To3n etan geduHuumnaTa He BKIOYBa Nepc-
NeKkTMBa Ha naumMeHTa M OLEeHKa Ha KayecTBOTO Ha
Xneot [36].

LLDAS (Lupus Low Disease Activity State) e
HaN-LUIMPOKO BaNnONPaHUST MHCTPYMEHT 3a OLeHKa
Ha CbCTOsIHME Ha Hucka BonecTHa akTUBHOCT Mpu
nynyc n npegcraensBa no-nocTwxkuma uen 3a ne-
YeHne B CpaBHEHUe ¢ pemucusTa, gedmHmpaHa no
DORIS [37]. Bbnpekn ToBa CblUeCcTByBaT OrpaHu-
YeHWs1 MpU TOYHOTO onpefensiHe Ha CbCTOAHMETO
Ha 6onecTHaTa akTMBHOCT, BKITHOUYUTENHO U HA CbC-
TOSIHMETO Ha HUcka 6onecTHa akTMBHOCT. LLDAS e
BasupaH Ha SLEDAI-2K, KOWTO He BKMOYBa TEXKM
nposisn Ha CJIE, kaTo xemonuTnyHa aHeMus 1 Kap-
avonynmoHarnHu, 6enogpobHy U cToMalLHO-YpeB-
HXU nposiBU. 3a [a KOMMEHcMpa Te3n MpOMyCKu,
LLDAS pedumHnumnata gobaea kbm SLEDAI-2K un
PGA, kaTo BKto4Ba U NposiBUTe Ha GonecTHa ak-
TUBHOCT, KOUTO He ca obxBaHaTn ot SLEDAI-2K,
KaKToO 1 nHopmaums 3a TEKYLLOTO TeYyeHne n npo-
MEHU B Tepanudara.

Kputepunte 3a nocturaHe Ha LLDAS BkntouBarT:

» SLEDAI-2K < 4, 6e3 aKkTUBHOCT B OCHOBHW
opraHu n cuctemu (6e3 6u6peynun, LUIHC, cepaeyHo-
CbOoBMW, 6enoapobHY NPosiBWU, BACKynuT, Tpecka) u
f6e3 xemMonMTMYHa aHemMus UM CTOMALLHO-YPEBHU
nposiBu

» Jlunca Ha HoBa akTmBHOCT Ha CJ1E B cpaBHe-
HWe C npeaxoaHaTa oueHka

» PGA < 1 (oueHka oT nekapsi 3a rnobanHarta
aKTMBHOCT)

» [osa Ha kopTukocTteponagute < 7.5 mg/geH

» [obpe noHocuma cTaHgapTHa MMYyHoOCynpe-
CvBHa Tepanusi u ogobpeHn BruonornyHn npenapartw.

MocturaHeto Ha LLDAS e cBbp3aHoO ¢ No-mMarnko
yBpexaaHus, o60oCTpsiHUA 1 NogobpeHo KavyecTBO
Ha >XMBOT, OLIEHEHO 4Ype3 (PU3NYECKNST N MEHTANHNUSA
0600ueH ckop Ha SF-36 [39, 40]. LLDAS e Banugu-
paH 1 ce U3non3ea KaTo KpawHa Len B MHOXECTBO
npoyyBanHusi. B post-hoc aHanns Ha npoy4yBaHeTo
MUSE npu aHudponymab, gocturaHeto Ha LLDAS
yCNewHo OTNu4aBa naumeHTUTe, KOUTO OTrOBOPSAT
Ha NevyeHneTo, OT Te3u, KOUTO He oTroBapaT [41].
MHpeken kato LLDAS 1 gedmHmnumsTa 3a pemucus
npu CJIE nrpasaTt BakHa porsi B KOHTEKCTA Ha Jieve-
Hueto Ha CJ1E, kato ocurypsiBaT CHU U U3MEPUMU
Lenn 3a oLeHka Ha ePeKTMBHOCTTa Ha TepanuuTe,
KOEeTOo no3eosisiBa 06eKTUBHA OLleHKa Ha Hanpeabka
B Ne4yeHneTo npu T.Hap. “treat-to-target” T2T cTpa-
Teruns.

Pemucusn, 6asmpaHa Ha SLE-DAS. LLDAS wu
DORIS He ca eanHcTBEHUTE AeUHMLMM 3@ HUCKA
onecTtHa aktMBHOCT U pemucus npu CJIE. lMpes
2021 r. paboTHaTa rpyna, paspaboTuna UHCTPyMEH-
Ta 3a oLeHKka Ha bonecTHaTa akTuBHOCT SLE-DAS,
n3sexga u geduHuumns 3a pemucus, 6asmpaHa Ha
SLE-DAS. Diogo Jesus ¥ CbaBTOpM YCMELWHO Ba-
nuaupart Tasu HoBa eVHULUS 33 PEMUCUS, KOs
TO MOKa3Ba [0Ka3aHa eKBMBANEeHTHOCT C AeduHU-
umaTa 3a pemucusa no DORIS [8]. 3a nocturaHe Ha
pemucusi, 6asmpaHa Ha SLE-DAS, Heobxogumute
yCrnoBus ca:

» SLE-DAS =0wn

» Tekylla fo3a NpedHu30H (U eKBUBANEHT) <
5 mg/gHeBHO.

Tasn geduHnuma npegnara no-scHa U TOYHA
OLEHKa Ha CbCTOSHMETO Ha MauMeHTUTe U e Banu-
OMpaHa B KNMHWYHaTa MpakTvka, 4eMOHCTPUpankm
CBOsSITa MpakTM4ecka CTOMHOCT M CbBMECTMMOCT C
OpYyrv YTBbPAEHN KpUTEPUMN.

Low Disease Activity (LDA), 6asupaHa Ha
SLE-DAS. lMpe3 2022 r. Helena Assungao n cbhas-
Topwn paspaboTear M BanuaupaTr HoBa AedUHMLMSA
3a Hucka bonectHa akTtmBHOCT (LDA), 6asupaHa Ha
SLE-DAS, kaTo 4acT OT npoueca Ha BanvavpaHe
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nokasea Aobpa ANCKPYMMHALIMOHHA CMOCOOHOCT 3a
naeHTnduLMpaHe Ha naunMeHTn B CbCTOSIHUE Ha HU-
CKa aKTUMBHOCT Ha 3abonsBaHeTo [42]. 3a nocturaHe
Ha SLE-DAS-6a3vpaHa Hucka ©onectHa akTMBHOCT
(SLE-DAS-LDA), ca Heobxogumu crieqHnUTe yCroBus:

» SLE-DAS <2.48mn

» Tekylla foo3a NpeaHn3oH (MNU eKBUBaNeHT) <
7.5 mg/gHeBHo.

OcBeH TOBa B geduHunumnata Ha SLE-DAS 3a
LDA ca yctaHOBEHM CTOMHOCTW, KOUTO onpeaenar
pasnu4yHM Kateropum Ha GonectHa akTMBHOCT, 6e3
Te fa ce NpUMNoKpMBaT:

» Jleka aktuBHoCT: 2.08 < SLE-DAS < 7.64

» YMmepeHa/Texka akTuBHocT: SLE-DAS > 7.64.

Onpepgenexneto Ha SLE-DAS 3a Hucka aktue-
HOCT MMa HSAKOW CbLUECTBEHW Pa3nyvKn B CPaBHEHME
C Opyrv M3non3BaHu cuctemun. Ha nbpBoO MACTO, TO
N3NCKBa CaMO OLEeHKa Ha bonecTtHaTa akTMBHOCT U
[o3aTa Ha KopTukocTepouauTe, 6e3 ga ce Hanara
N3MoN3BaHETO Ha AaHHW OT NpeauLlHa OLeHKa Wnu
PGA. Btopo, cuctemata 3a oueHka npu SLE-DAS
€ ycbBbpleHcTBaHa cnpsimo SLEDAI-2K, koeto
npasu geduHULMATa 3a HUCKa bonecTHa akTMBHOCT
no-tTodHa n no-gudpepeHumpana (Tabnuua 1). Taka

SLE-DAS nosBonsiBa sicHa gndepeHunaumnsa mexay
nauneHT B UCTUHCKA PEMUCUSA N TE3N B CbCTOSAHME
Ha Hucka 6onecTHa akTUBHOCT [8].

Tesn npegnmcTtBa npaeat SLE-DAS-6asnpaHa-
Ta LDA He camo nomneseH MHCTPYMEHT 3a pyTUHHa-
Ta KMMHWYHA NPaKTKKa, HO M LIEHEH B KOHTEKCTA Ha
KNUHUYHK npoyyBaHug. B post-hoc aHanus Ha dasa
Il kNUHKMYHO Npoy4yBaHe ¢ Benvmymab e ycTtaHoBe-
Ho, ye SLE-DAS-pemucus n SLE-DAS-LDA edek-
TMBHO pasrpaHvyaBaTt nauveHTuTe, nony4vyaBaliu
aKTMBHO fievyeHne, oT Te3un Ha nnauebo, JoKa3Balku
noTeHumMarna Ha To3u MHCTPYMEHT 3a KINMHMYHA Yro-
Tpeba [43].

B 3akntoyeHue, cUCTEMHUAT fynyc eputema-
TO3yC € KOMMJIEKCHO aBTOMMYHHO 3abonsBaHe,
KOETO M3NCKBA MPELM3HN MHCTPYMEHTU 3a OLEeHKa
Ha bonecTHaTa akTMBHOCT. KoHuenumMuTe 3a Hucka
fonecTtHa akTUBHOCT U PEMWUCUSI CA OCHOBEH KOM-
NMOHEHT Ha cTpaTterusTa ,JiekyBan A0 nocturaHe Ha
uenTta“, a ycbBbpLUEHCTBaHN MeToaun kato SLE-DAS
ocurypsiBat no-TovHa oLeHKa 1 NoaKkpensaT nocTura-
HETO Ha Ta3u uern, AONPUHACANKM 3HAYUTENHO 3a
nogobpsiBaHe Ha pe3ynTaTuTe KakTo B KNMHM4YHAaTa
npakTuKa, Taka v B Hay4YHUTE U3CneaBaHus.

Ta6bnuuya 1. CpasHeHue Ha LLDAS, SLE-DAS LDA, DORIS pemucusi u SLE-DAS pemucusi

Kputepuu LLDAS

SLE-DAS LDA

DORIS pemucus SLE-DAS pemucus

SLEDAI-2K <4 —

KrnHuyen cSLEDAI = 0 SLE-DAS =0

bes aktusHocT B 6b6peuy, LHC, CCC, 6sn
Apob, BackynuT, Tpecka 1 6e3 xemMonuTiHa
aHeMMsI 11 CTOMALLHO-YPEBHI MPOSIBYA

AKTUBHOCT Ha OCHOBHUTE
opraHu u cuctemu

Be3 HoBY XxapaKTepuCcTUku
Ha 6onecTHa aKTMBHOCT
cnpsIMo npeaxoaHara
oLieHKa

Be3 HoBW xapaKTepuCcTukM
Be3 akTBHOCT Ha OCHOBHM | Ha GomecTHa akTUBHOCT
opraH 1 cucTemm CMPSIMO MpeaxofHaTa
oLjeHKa

SELENA-SLEDAIPGA | <1 (ckana 0-3) —

PGA< 0.5 (0-3) —

TekylLa 403a NPEAHU3OH

< 7.5 mg/aHeBHO
(unn exsnBaneHT)

< 7.5 mg/aHeBHO

< 5 mg/nHeBHO < 5 mg/aHeBHO

[lobpe NoHOCKUMM CTaHAAPTHM NOAABPXALLM
[0311 Ha MIMYHOCYNPECMBHY NekapcTsa 1
0006peH B1ONOrMYHN areHTI C U3KIYEHNe | —
Ha MeAuKkaMeHTY B MPOLIEC Ha KIMHUYHO
WanuTBaHe

Jleyenue ¢ umyHocynpe-
CMBHM NnekapcTBa

[Mpuem Ha aHTUmanapuyy w/ | Mprem Ha aHTUManapuum u/
UM MIMYHOCYNPECOPY MMAK | A UMYHOCYNPECopH u/unm
6uonornyHn npenapati 6uonornyHn npenapatn

3abenexka: LLDAS: Lupus Low Disease Activity State; LDA: Low Disease Activity; DORIS: Definition of Remission in SLE; SLE-DAS:

SLE Disease Activity Score
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NOVEL DEFINITIONS OF REMISSION AND LOW DISEASE ACTIVITY
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Abstract. Systemic lupus erythematosus (SLE) is a chronic autoimmune disease with alternating periods
of activity and remission, where an accurate assessment of disease activity remains crucial for optimal
treatment. For this purpose, various instruments and composite measures have been developed to enable
objective evaluation and effective patient monitoring. In recent years, the SLE Disease Activity Score (SLE-
DAS), validated in 2019, has emerged as a reliable and precise method. It combines 17 clinical and laboratory
parameters, offering a more accurate assessment of disease activity. Furthermore, SLE-DAS defines clear
criteria for remission and low disease activity, supporting the “treat-to-target” approach. Despite the significance
of SLE-DAS, other scales such as the Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) and its
modified versions, Systemic Lupus Activity Measure (SLAM), SLAQ (Systemic Lupus Activity Questionnaire),
and the Biritish Isles Lupus Assessment Group (BILAG) Index continue to be used in clinical practice. Of these,
SLEDAI-2K remains the most frequently employed tool in daily rheumatological practice. Despite the variety of
tools available, SLE-DAS stands out for its precision, practicality, and wide applicability, both in routine clinical

practice and clinical trials, emphasizing its broad utility in managing SLE.

Key words: systemic lupus erythematosus, disease activity; treat-to-target

Systemic lupus erythematosus (SLE) is a
chronic autoimmune disease characterized by al-
ternating episodes of activity and remission. De-
spite significant advancements in understanding
the pathophysiology of SLE and the development of
new therapeutic approaches, patients with SLE re-
main at risk for progressive organ damage, impaired
health-related quality of life (HRQoL), and substan-
tially increased mortality. The complex immuno-
pathogenesis and heterogeneity of clinical mani-
festations make the assessment and monitoring of
lupus patients challenging [1, 2]. This requires the
implementation of composite measures to objective-
ly assess disease activity. Accurate disease activity
assessment is key for optimal treatment and long-
term monitoring of patients with SLE. Over the years,
numerous tools have been developed to assess dis-
ease activity, focusing primarily on clinical manifes-
tations and laboratory parameters, with some includ-
ing patient self-assessment. In clinical practice, tools
such as the Systemic Lupus Erythematosus Disease
Activity Index (SLEDAI) and its modified versions,
Systemic Lupus Activity Measure (SLAM), Systemic
Lupus Activity Questionnaire (SLAQ), and the Brit-
ish Isles Lupus Assessment Group (BILAG) Index
are used [3, 4]. The most commonly used tools re-
main BILAG and SLEDAI-2K (5). Despite their use-

fulness, these methods show limitations regarding
sensitivity and applicability in different clinical con-
texts [6]. In recent years, the SLE Disease Activity
Score (SLE-DAS) has established itself as a reliable
and adaptive tool. Developed and validated in 2019,
SLE-DAS combines 17 clinical and laboratory pa-
rameters, providing a more detailed and accurate
assessment of disease activity [7]. One of the key
features of SLE-DAS is the introduction of new defi-
nitions for low disease activity and remission, pro-
viding clear and standardized criteria for treatment
goals [8]. The modern “treat-to-target” approach,
which focuses treatment on achieving specific and
measurable goals such as remission or low disease
activity, is fundamental for effective disease manage-
ment [9, 10]. Disease activity assessment in patients
with SLE is also included in current recommenda-
tions from the European Alliance of Associations
for Rheumatology (EULAR), which advises disease
activity assessment at each patient visit [11]. Simi-
larly, Outcome Measures in Rheumatology Clinical
Trials (OMERACT) recommends five key domains
to be evaluated in clinical trials for SLE, including
disease activity [12]. In this context, SLE-DAS offers
a reliable tool for monitoring therapeutic goals, with
its definitions of low disease activity and remission



“Treat-to-target” in systemic lupus... 71

providing well-validated and widely applicable crite-
ria for evaluating treatment success.

The aim of this review is to explore the existing
tools for assessing disease activity in SLE, with a
focus on the practical applicability of SLE-DAS for
monitoring disease activity and treatment outcomes,
and to present the “treat-to-target” strategy as an ap-
proach for optimal disease monitoring.

A literature review was conducted on the meth-
odologies published in recent years for assessing
disease activity in patients with systemic lupus ery-
thematosus. A search was performed in the PubMed
and Google Scholar databases using keywords:
“treat-to-target”, PGA, SLEDAI, SLEDAI-2K, SLE-
DAI-2KG, SLE-DAS, BILAG, SLAM, SLAQ, Defini-
tions of Remission in SLE, Lupus Low Disease Ac-
tivity State. Several thousand publications related to
different methods of assessing activity in SLE were
found. For example, “SLEDAI” and its modifications
(SLEDAI-2K, SLEDAI-2KG) have been cited in over
4,000 articles. After applying full-text availability and
English language criteria, about 10-15% of the ar-
ticles were eliminated due to lack of full texts, and
an additional 5-10% were removed due to language
barriers. After these limitations were applied, be-
tween 1,500 and 2,000 relevant publications were
identified and analyzed. The found literature sources
were systematically organized and discussed in this
review.

METHODS FOR ASSESSING DISEASE
ACTIVITY

Physician Global Assessment (PGA) is a key
element in monitoring disease activity. PGA is a
100-mm visual analog scale (VAS) proposed by Li-
ang and colleagues in 1989 to quantitatively assess
overall disease activity on a range from 0 to 3 [13].
This tool is sensitive to changes in patients’ condi-
tions but requires significant clinical experience for
reliable and consistent application. One of the main
drawbacks of PGA is the high variability in assess-
ments. A recent systematic review of the scientific
literature shows that the definition and application
of PGA are heterogeneous, highlighting the need
for further standardization [14]. Despite these lim-
itations, PGA remains a widely used tool and a key
component of the leading indices for assessing ther-
apeutic response in systemic lupus erythematosus.
PGA s included in the primary indices used as a pri-
mary endpoint in clinical trials, such as the SLE Re-
sponder Index (SRI) and the BILAG-based respond-

er index. Additionally, PGA plays an important role in
defining key conditions such as low disease activity
(LLDAS) and remission (DORIS), which are critical
criteria for monitoring long-term disease control [15].

Systemic Lupus Erythematosus Disease Ac-
tivity Index (SLEDAI) was created in 1985 in To-
ronto, Canada, by a team including rheumatologists,
nephrologists, and methodology experts with exten-
sive experience in systemic lupus erythematosus
(SLE). This index includes 24 clinical and laboratory
criteria and has become the most widely used tool
for assessing disease activity both in daily clinical
practice and in clinical trials [16]. The initial version
of SLEDAI was developed to evaluate the patient's
condition over a 10-day period. The reliability of the
index has been confirmed in various clinical settings,
including routine practice and multiple studies. Data
show that SLEDAI has prognostic value regarding
mortality and the accumulation of damage in patients
with SLE [17, 18]. Due to these qualities, SLEDAI
remains an important tool for assessing disease ac-
tivity and progression, assisting in making informed
clinical decisions.

Safety of Estrogens in Lupus Erythematosus
National Assessment Trial (SELENA)-SLEDAI is
a modified version of the original SLEDAI, with addi-
tions that expand the scope of disease assessment.
The main difference is in the definition of visual dis-
turbances, which in SELENA-SLEDAI also includes
conditions such as scleritis and episcleritis. Addi-
tionally, this instrument integrates a definition for
disease flare based on SLEDAI, taking into account
changes in therapy as well as the Physician Global
Assessment (PGA) [19].

SLEDAI-2000 (SLEDAI-2K) is an enhanced ver-
sion for precise assessment of disease activity. SLE-
DAI-2K was created to overcome some limitations
of the original SLEDAI in longitudinal monitoring of
patients. The initial definitions in SLEDAI only ac-
count for disease activity based on newly emerged or
worsened signs. However, this creates a risk of miss-
ing persistent symptoms, such as when proteinuria
remains high but does not increase further between
visits. In 2002, Gladman et al. modified the index so
that any presence of an active sign is scored, regard-
less of whether it is newly emerged or persistent.
This change allows for a more accurate assessment
of current disease activity based on signs such as
rash, alopecia, mucosal manifestations, and protein-
uria. The validity of SLEDAI-2K has been confirmed
through comparison with the original SLEDAI, with a
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very high correlation coefficient between the two in-
struments 0.97. The main difference between them
is the scoring of both newly appeared and recurring
symptoms in SLEDAI-2K, which makes this index
more reliable for long-term monitoring of patients with
systemic lupus erythematosus [20].

SLEDAI-2K 30-day version is an adaptation for
longer follow-up intervals. The original SLEDAI and
its 2000 modification (SLEDAI-2K) assess disease
activity signs that are present at the time of the ex-
amination or during the previous 10 days. However,
in clinical practice and research, manifestations over
a longer time frame up to 30 days are typically moni-
tored (21). This led to the creation of the SLEDAI-2K
30-day version, which is more suitable for use in
clinical trials and for long-term monitoring. Studies
show similar results between the 10-day and 30-day
versions of SLEDAI-2K, confirming the reliability of
the new adaptation [22]. Disease manifestations in
systemic lupus erythematosus typically persist for
more than a month, making the 30-day version more
practical for clinical use. However, SLEDAI-2K has
shown limited sensitivity to changes in disease activ-
ity-between 14.9% and 47.4% for improvement and
26.2% and 59.1% for worsening [6].

SLEDAI-2K  Glucocorticoid Index (SLE-
DAI-2KG) — Integration of Corticosteroid Dose: An-
other modification of SLEDAI-2K is the SLEDAI-2K
Glucocorticoid Index (SLEDAI-2KG), which incor-
porates the daily corticosteroid dose into the overall
assessment of disease activity. This version more ac-
curately reflects the impact of therapy on the patients’
condition [23]. This addition makes SLEDAI-2KG a
useful tool for evaluating both disease activity and the
therapeutic burden of corticosteroid treatment.

Systemic Lupus Activity Measure (SLAM)
was developed in 1989 in Boston using disease
manifestations described by the American Rheuma-
tology Association Council on SLE. This tool includes
a total of 30 indicators — 23 clinical and 7 laboratory,
grouped into 11 categories covering various organs
and systems. SLAM assesses overall disease activ-
ity over the past month, with a maximum possible
score of 86 points. SLAM-Revised (SLAM-R) is an
adaptation focused on clinical manifestations. The
modified version, SLAM-Revised (SLAM-R), was
developed to simplify the application of the origi-
nal index by including only 23 clinical manifesta-
tions and providing results in a range from 0 to 81
points. The immunological indicators are excluded
in SLAM-R, making the tool easier to use in routine
practice. However, it includes a number of subjective
symptoms, such as fatigue, shortness of breath, and

chest pain, which are not always a result of system-
ic lupus erythematosus (SLE) activity [24]. This ad-
aptation strikes a balance between the detail of the
assessment and practical applicability but requires
caution when interpreting subjective complaints,
which may be influenced by other underlying factors.
Systemic Lupus Activity Questionnaire
(SLAQ) is a tool for assessing disease activity based
on SLAM, developed in 2003. Its primary feature
is that it excludes laboratory parameters, focusing
instead on symptoms reported by patients them-
selves. SLAQ consists of 24 items reflecting symp-
toms associated with nine different organs and sys-
tems [25]. Patients evaluate their symptoms over the
past three months in terms of severity, ranging from
mild to moderate and severe. This enables the tool
to provide a subjective yet meaningful assessment
of disease activity from the patient's perspective.
Studies have shown a moderately high correlation
between SLAQ and SLAM scores, confirming the
alignment between the two tools. Furthermore, ad-
ditional research has demonstrated good reliability,
validity, and sensitivity of SLAQ, making it a useful
tool in clinical practice and scientific research [26].
SLAQ offers a valuable perspective on disease ac-
tivity by incorporating patients‘ evaluations of their
condition, complementing objective clinical data.
British Isles Lupus Assessment Group (BI-
LAG). Index was developed in 1988 by a team of
British and Irish rheumatologists as a tool for the
comprehensive assessment of disease activity in
SLE [27]. The revised BILAG-2004 is an enhanced
tool that includes 97 items grouped into 9 domains,
covering various organs and systems: constitutional,
mucocutaneous, neuropsychiatric, musculoskeletal,
cardiopulmonary, gastrointestinal, ocular, renal, and
hematological manifestations. Each of these items is
evaluated based on observations from the previous 4
weeks using a scale: 0 — no activity; 1 —improvement;
2 —unchanged; 3 — worsening; 4 — new onset activity.
Based on the results, disease activity is classified into
five categories: A — severe disease activity, requiring
high doses of oral corticosteroids (prednisolone > 20
mg/day) or systemic immunomodulators; B — moder-
ate activity; C — mild activity; D — latent disease in pre-
viously affected organs or systems; E — no disease
involvement. Compared to the original index, which
contained 86 items, BILAG-2004 adds gastrointesti-
nal and ocular manifestations, as well as category E
[28]. Despite its high reliability and detail, BILAG-2004
is rarely used in routine clinical practice due to the
complexity of its assessment. Instead, it is popular in
clinical trials as part of the disease response assess-
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ment indices such as the Systemic Lupus Responder
Index (SRI) and the BILAG-based Composite Lupus
Assessment (BICLA). To facilitate its use, a simpli-
fied version, Easy-BILAG, was recently developed by
Carter et al. [29]. Easy-BILAG shows high accuracy
in determining disease activity while offering a fast-
er and easier assessment method. Due to these ad-
vantages, its use is recommended over BILAG-2004
whenever the tool is required in clinical practice.

SLE Disease Activity Score (SLE-DAS) is arel-
atively new tool for assessing disease activity in SLE,
developed and validated by Jesus et al. in 2019. The
study included 520 patients from specialized lupus
centers in Portugal and Italy [7]. Characteristics
of SLE-DAS. SLE-DAS uses 17 clinical and labo-
ratory parameters, with conditions such as arthritis,
proteinuria, leukopenia, and thrombocytopenia as-
sessed using a scoring system. The remaining pa-
rameters are assessed dichotomously — presence or
absence. Access to the tool is facilitated by an online
SLE-DAS calculator: https://SLEDAS.eu (Figure 1).
Compared to SLEDAI-2K, SLE-DAS provides lower
scores for localized mucocutaneous manifestations
compared to generalized skin rashes, less weight
for mucocutaneous manifestations compared to sys-

— SLE-DAS

1. Neuropsychiatric involvement
2. Systemic vasculitis

3. Mucocutaneous vasculitis

4. Cardiac/Pulmonary involvement
5. Serositis

6. Proteinuria

7. Arthritis

8. Myositis

9. Localized skin rash

10. Generalized skin rash

11. Alopecia

12. Mucosal ulcers

13. Hemolytic anemia

14, Thrombocytopenia

15. Leukopenia

16. Hypocomplementemia

17. Increased anti-dsDNA

Calculate
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temic vasculitis, inclusion of cardiopulmonary man-
ifestations, and hemolytic anemia, making the tool
more comprehensive. Validity of SLE-DAS. During
validation, SLE-DAS demonstrated higher sensitiv-
ity and specificity for detecting clinically significant
changes in disease activity and more accurately pre-
dicted the risk of damage compared to SLEDAI-2K [6,
7]. Recent studies confirm the reliability of the tool. In
a cohort of 117 patients, SLE-DAS showed similarity
with SLEDAI-2K in determining low disease activity
through Lupus Low Disease Activity State (LLDAS)
[30]. Two studies found similarities between the two
tools in assessing HRQoL [31, 32]. SLE-DAS also
demonstrated strong reliability as a predictor of SLE
flare-ups during the second and third trimesters of
pregnancy [33]. Furthermore, SLE-DAS showed a
strong correlation with SLEDAI-2K (r = 0.720, 95%
Cl = 0.5727 to 0.8231, R? = 0.5193, p < 0.001) in
a population of 61 Bulgarian patients with SLE [34]
(Figure 2). In conclusion, SLE-DAS is a modern, reli-
able, and comprehensive tool for assessing disease
activity in SLE, offering advantages both in clinical
practice and scientific research.

“Treat-to-target” (T2T) strategy, applied in a
variety of chronic diseases, focuses on achieving

Ratio mg/g or mg/24 h =500

28 swollen joint count 1to 28
to 28

Platelet count{G/L) <100

Leukocyte count(G/L)

Db, FERE
i = ) NIVERSIT
£ 5 2, Univessim [
= T HE pecu Srum e
% 3 S i Paon e I
“ » CIENCIAS DA SAUDE

Fig. 1. Online SLE-DAS calculator https://SLEDAS.eu
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clearly defined and clinically significant treatment
goals, such as low disease activity and remission.
This strategy involves regular adjustments to a pa-
tient's therapeutic regimen at specific intervals,
with the aim of reaching the target state [9, 35]. In
systemic lupus erythematosus (SLE), these goals
typically include achieving low disease activity and
even remission [36, 37]. With advancements in ther-
apeutic options, such as newly adopted treatments,
the ,treat-to-target” (T2T) concept has begun to be
successfully integrated into clinical practice, leading
to more effective disease management [38]. Remis-
sion and low disease activity are central to the ,treat-
to-target® strategy. Although these two concepts
are closely related, they represent different levels
of control over disease activity and provide distinct
treatment goals. Defining these states as endpoints
in clinical trials allows for the evaluation of the effec-
tiveness of various therapeutic strategies. It is im-
portant to note that there are several different defi-
nitions for remission and low disease activity, which
are used in monitoring disease activity.

Definitions of Remission in SLE (DORIS). The
initial conclusions of the working group developing
the consensus for the definition of remission in SLE
were published in 2016. The criteria for achieving re-
mission are primarily based on clinical assessment
and include:

» ¢SLEDAI = 0 (clinical assessment of disease
activity)

» PGA < 0.5 (Physician’s Global Assessment of
global disease activity, with a scale from 0 to 3)

Fig. 2. Correlation between SLEDAI-2K and SLE-DAS
(Pencheva D, Monov S)

» Corticosteroid dose (prednisolone or equiva-
lent) < 5 mg/day

» Use of antimalarials and/or immunosuppres-
sants and biologics

At this stage, the definition does not include the
patient’'s perspective or the evaluation of quality of
life [36].

LLDAS (Lupus Low Disease Activity State)
is the most widely validated tool for assessing a
state of low disease activity in lupus and represents
a more achievable treatment goal compared to re-
mission as defined by DORIS [37]. However, there
are limitations in accurately determining the disease
activity state, including the state of low disease ac-
tivity. LLDAS is based on SLEDAI-2K, which does
not include severe manifestations of SLE, such as
hemolytic anemia, and cardiopulmonary, pulmo-
nary, and gastrointestinal manifestations. To ad-
dress these gaps, the LLDAS definition adds PGA
(Physician‘s Global Assessment), including disease
activity manifestations not covered by SLEDAI-2K,
as well as information about current treatment and
therapy changes.

The criteria for achieving LLDAS include:

» SLEDAI-2K = 4, with no activity in major
organs and systems (kidneys, CNS, cardiovascular,
pulmonary, vasculitis, fever) and no hemolytic
anemia or gastrointestinal manifestations

» No new disease activity compared to the
previous assessment

» PGA =< 1 (Physician‘s Global Assessment of
global activity)
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» Corticosteroid dose < 7.5 mg/day or well-
tolerated standard immunosuppressive therapy and
approved biologic agents.

Achieving LLDAS is associated with fewer dis-
abilities, flare-ups, and improved quality of life, as
measured by the physical and mental component
summary of the SF-36 [39, 40]. LLDAS has been
validated and is used as an endpoint in numerous
studies. In a post-hoc analysis of the MUSE study
with Anifrolumab, reaching LLDAS successfully dis-
tinguishes patients who respond to treatment from
those who do not [41]. Indices like LLDAS and the
definition of remission in SLE play an important role
in the treatment of SLE, providing clear and mea-
surable goals for assessing treatment effectiveness,
enabling an objective evaluation of treatment prog-
ress within the “treat-to-target” (T2T) strategy.

Remission Based on SLE-DAS. LLDAS and
DORIS are not the only definitions of low disease
activity and remission in SLE. In 2021, the working
group that developed the SLE-DAS disease activity
assessment tool proposed a definition for remission
based on SLE-DAS. Diogo Jesus and colleagues
successfully validated this new definition, demon-
strating its proven equivalence to the DORIS remis-
sion definition [8]. The criteria for achieving remis-
sion based on SLE-DAS are:

» SLE-DAS =0, and

» Current prednisone dose (or equivalent) < 5
mg/day

This definition offers a clearer and more precise
assessment of patients' condition and has been val-
idated in clinical practice, demonstrating its practical
value and compatibility with other established criteria.

LDA (Low Disease Activity) Based on SLE-
DAS: In 2022, Helena Assungao and colleagues

developed and validated a new definition for low dis-
ease activity (LDA) based on SLE-DAS. Validation
demonstrated its good discriminatory ability to identi-
fy patients in a state of low disease activity [42]. The
criteria for achieving SLE-DAS-based low disease
activity (SLE-DAS LDA) are:

» SLE-DAS =< 2.48, and

» Current prednisone dose (or equivalent) < 7.5
mg/day.

Additionally, the SLE-DAS definition for LDA es-
tablishes thresholds for different categories of dis-
ease activity, which do not overlap:

» Mild activity: 2.08 < SLE-DAS < 7.64

» Moderate/severe activity: SLE-DAS > 7.64.

The SLE-DAS definition for low disease activi-
ty has several key differences compared to other
systems. First, it requires only the assessment of
disease activity and corticosteroid dose, without
the need for prior evaluation data or the Physician’s
Global Assessment (PGA). Second, the scoring sys-
tem in SLE-DAS is more advanced than SLEDAI-2K,
making the definition for low disease activity more
precise and better differentiated (Table 1). This al-
lows SLE-DAS to clearly distinguish between pa-
tients in true remission and those in a state of low
disease activity [8].These advantages make SLE-
DAS-based LDA not only a valuable tool for routine
clinical practice but also beneficial in the context of
clinical trials. In a post-hoc analysis of a phase |l
clinical trial with belimumab, it was shown that SLE-
DAS remission and SLE-DAS LDA effectively dif-
ferentiated patients receiving active treatment from
those on placebo, demonstrating the potential of this
tool for clinical application [43].

In conclusion, systemic lupus erythematosus is
a complex autoimmune disease that requires precise

Table 1. Comparison between LLDAS, SLE-DAS LDA, DORIS remission and SLE-DAS remission

Criteria LLDAS

SLE-DAS LDA

DORIS Remission SLE-DAS Remission

SLEDAI-2K <4 —

Clinical cSLEDAI = 0 SLE-DAS =0

Activity of maior organs No activity in kidneys, CNS, CVS, lungs,

and systems N . .
Y gastrointestinal manifestations

No new signs of disease
vasculitis, fever, and no hemolytic anemia or | activity compared to the
previous assessment

No new signs of disease
activity compared to the
previous assessment

No activity in major organs
and systems

SELENA-SLEDAIPGA | <1 (scale 0-3) =

PGA<0.5 (0-3) —

Current prednisone dose

<T7.
(or equivalent) 7:5 mg/day

<7.5 mg/day

< 5 mg/day < 5 mg/day

Treatment with

, . Well-tolerated standard maintenance doses
immunosuppressive . . =
drugs of immunosuppressive drugs and approved

biologics, excluding drugs in clinical trials

Use of antimalarials and/or | Use of antimalarials and/or
immunosuppressors and/or | immunosuppressors and/or
biologics biologics

LLDAS: Lupus Low Disease Activity State; LDA: Low Disease Activity; DORIS: Definition of Remission in SLE; SLE-DAS: SLE Disease

Activity Score
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tools for assessing disease activity. The concepts of
low disease activity and remission are key compo-
nents of the “treat-to-target” strategy, and advanced
methods such as SLE-DAS provide a more accurate
assessment and support the achievement of this
goal, significantly contributing to improved outcomes
in both clinical practice and scientific research.
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KIMAHAYHU CNYYHAU

CASE REPORTS

®AKTOP V LEIDEN MYTAUUA NPU NAUUEHTU C MNONTUAPTPANTUA (KMTUHUYHU
CITYYAU N OB30OP HA JINTEPATYPATA)
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'KnuHuka no BbTpeLwHn 6onectn, HMTB “Lap Bopuc III” — Cocusi
2YCBAIJE “Akag. UB. MeHyer”, Kateapa no eHgokpuHonorusi, MeguumHcku dakynTet, MeamumHckn yHuBepeuteT — Codusi
3HauwnoHanHa reHeTnyHa nabopatopusi, CBAJIAI “MaituunH gom*, MeguuuHckn pakyntet, MeguumHcku yHnBepcuTeT — Codums

Pe3stome. MayueHmume ¢ pesmamuyHu 3aborisisaHusi Moxe Oa ca U3/IoXeHU Ha ro8ulieH PUCK Om 8eHO3eH
mpomboembonusbm (BTE) nopadu HanuyHOmMoO eb3raseHue, asmouMyHHU HapyuweHUsl, npo0b/mKUMeTHo
obesdsuxeaHe u ynompeba Ha kopmukocmepoudu (KC). lNMopadu mosa 8 ma3su crieyuguyHa epyna ca He-
o0bxodumu noseye ycunus 3a udeHmuguuyupaHe Ha rodnexawume npompombomuyHU ghakmopu u paspa-
bomeaHe Ha npesaHmueHu cmpameauu. Tyk npedcmassime 08a criyqast Ha Mnadu MbXe C roauapmpanausi
U HernposoKupaHu eeHO3HU mpombo3u. [Mbpsusim nayueHm e npembprisn hemopononnumeanHa mpombosa
cned HAKOKo ebmpecmasHu arnnukayuu Ha KC, dokamo y Opyausi He ca burnu Hanuye HUKakeu Cbibmcmea-
wu puckosu ghakmopu. leHemuyHomo uscnedsaHe 3a HacrnedcmeeHa mpomMboghurusi nokasea xemeposu-
20mHo Hocumericmeo Ha ¢hakmop V Leiden (FVL) mymayusima npu nbpeus nayueHm u xomo3u2omHo FVL
Hocumericmeo npu emopus nayueHm. Te3u 0sa cryyasi rnokazeam 8b3MOXHUME 013U 0m mecmeaHe 3a
8podeHa mpomboghunusi npu Muxe Ha eb3pacm rnod 50 200uHU ¢ rofuapmparaus, HernposokupaHu BTE u
npedcmosiuja mepanusi ¢ KC. KomrnekcHama oyeHka Ha mpoM6omuyHUsi pUCK Npu peemMamosno2udyHu nayu-

eHmu npedu ynompebama Ha KC e om pewasauwjo 3Ha4eHuUe 3a npoghunakmukama Ha mpombo3sume.

Knroyoeu oymu: apmpaneusi, gpakmop V Leiden, kopmukocmepoudHo nevyeHue, mpombosa

BbBEOQEHME

MauneHTuTE C peBMaTMyHN 3abonaBaHna MOXe
Ja ca M3NOoXeHW Ha MOBMLIEH PUCK OT BEHO3EH
Tpomboembonuabm (BTE) nopagn XpOHUYHO Bb3-
naneHue, HamaneHa dusmyecka akTUBHOCT U Cb-
MbTCTBALLM aBTOUMYHHWU HapyweHus [1]. Bvnpekn
TOBa ApYyrv HAacnNeacTBEHW Unun npugobuTtn dakTopu
CbLUO MOXE Aa LONPUHACAT 3a NOBULLEHUS PUCK OT
TpoM0B0o3K, KaTo HaNpUMep reHETUYHUAT BapuaHT —
daktop V Leiden (FVL) (F5 ¢c.1691G>A), BapuaHTbT
Ha npoTpombuHoBus reH (F2 ¢.20210 G>A), pedu-
UMTBT Ha npoTenH C, Ha NpPoTenH S, Ha aHTUTPOM-
ouvH lll, napokcmamManHaTa HoLWHa XemMornobuHypms
N pasnuMyHuTe Heonnasmu [2]. HocutencteoTto B
XETepo3NroTHO CbCTOsIHWE Ha BapuaHTa dakTtop V
Leiden moxe ga ysenuum 3,5 nbTn pasnpocTpaHe-
Hueto Ha BTE npu nauMeHT CbC CUCTEMEH fynyc
epuTeMaTo3yc B CpaBHEHUE C MALUEHTUTE C Nynyc,
KOUTO He HocaT To3u BapuaHT [3]. FVL e reHeTudHa
Bapuauus, CBbp3aHa C HacneacTBeHa pPEe3nNCTEHT-

HOCT KbM aKkTuBupaHusa npotenH C 1 CbOTBETHO Ha-
pYLLEHO MHaAKTMBMpPaHe Ha dhakTop Va, KoeTo Boan
[0 MOBMLUEHO HanmuyMe Ha TPOMOWH K TeHOeHUKUs
KbM xunepkoarynauus [4]. Bunpekn ToBa Hanuum-
eTo Ha FVL He e 3agbmKUTENHO CBbP3aHO C KMu-
HUYHA U35Ba, @ CaMO PUCKOB haKTop, nopaan Koe-
TO noseyeTo Hocutenu Ha FVL Hukora He passuBaT
Tpombo3u [5]. MNoHacTosAWwEeM M3BbPLUBAHE Ha re-
HETUYHN U3CnefBaHMs 3a BpodeHa Tpombodwunus
He ce mpenopbyBa B obLiaTa monynaums oT nauu-
eHTn ¢ BTE nopaau nuncata Ha KNWMHUYHKU Non3un 1
crneununyHM npeBaHTMBHM cTpaterun [6]. O6wmaT
puUCK 3a Bb3HUKBaHe Ha BTE 3aBucu He OT eauH,
a OT MHOXEeCTBO PUCKOBU hakTopwu, KaTo Bb3pacT,
3aTnbCcTABaHe, 00e3aBMKBaHE, XUPYPIUYHU MHTEp-
BEHLUM, OHKOMNOTMYHM 3abonsBaHns 1 ynotpeba Ha
NPOTPOMOOTUYHM NeKkapcTBa, AoKaTo NpeanuceaHe-
TO Ha aHTMKoarynaHTHa Tepanusi He ce onpenens
OT cneunduryeH reHotun [5]. Burnpekn ToBa e BaxHO
[a ce U3ACHW ponsaTa Ha HacrnegcTBeHUTe Npokoa-
ryrnaumMoHHN reHeTUYHN BapuaHTX Npy NauneHTu ¢
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peBMaTMYHM 3ab0nsiBaHMS, KOMTO Ca U3MOXEHU Ha
nosuiieH puck ot BTE, n npn konto e Heobxoammo
YeCTO NleYeHmne C KOPTUKOCTEPOUAN.

Tyk npegcrtaBame ABa criyyasi Ha Mnagu Mbxe
C monuapTpanrusl, KOMTO ca NPeTbprnenu HenpoBo-
KMpaHa BeHO3Ha Tpombosa. VI gBamara nauueHTu
ce oKasBaT HOCUTENW Ha reHeTUYHUs BapuaHT FVL.
Tesun KNMHWMYHM CnyYan nokaseaTt noTeHumanHa non-
3a OT M3BbPLUBAHE HAa FEHETUYHU U3CMEABAHUA Ha
BapuaHTu, acouMupaHu C MOBMLLUEH PUCK 3a BPO-
neHa Tpombodmnus, npu Mbxe nog 50 roanHu c
peBMaTONOrMYHN CUMMNTOMM 1 HenpoBokupaHa BTE,
npu kouTo ce obckxaa KC Tepanus.

KnMHWYHU cnyYyAn

Cnydau 1

Mbx Ha 39-roguiiHa Bb3pacT ce onraksa oT re-
HepanuanpaHu cTaBHM BOMKM 1 MycKynHa cnaboct
cnepf cnupaHe Ha XpOHUYeH npueM Ha ankoxon. o
BpeMe Ha npoabrkuternHa snoynotpeba ¢ ankoxon
NaumMeHTbT € ANarHoCTUUMpPaH C XPOHUYEH XenaTuT
N ankoxomHu rop4yoBe. Ton obaye He ce e onrakasan
oT 6onku B CTaBUTe, BbMNPEKU TexkaTta dusnyecka
pabota. Cnep npeyctaHOBsIBAaHE Ha €ETaHOIOBUS
npvemM 4YepHoOpoOHMTE Mapkepu Ha nauueHTa ce
Hopmanuaupart n He ce Habrniogasa HeBPONoOrMyHa
CYMMTOMAaTrKa, HO TOM 3anoyBa ga ce onfakea oT
nonunaptpanrus. NMopaan andysHuTe 6onku B cTaBm-
Te NeKyBaLLMAT HEBPONOT NPEANUCBa KpaTKoTparHa
Tepanusa ¢ BUTaMUH B Komnnekc u HecTepouaHu
npoTtueBoBb3nanutenHu cpeactea (HCMBC) — 6Ges
cbllecTBeHO nopgobperune. [onbnHUTENHO, nopa-
Ov n3paseHa 6ornka B pameHaTta, ca HafnpaBeHU neT
BbTPECTaBHU annvKaumm Ha Aeno-KopTUKocTepous
(KC). Bnocnegcrtene nauMeHTbT pas3BmBa pemMopo-
nonnuTeanHa BeHO3Ha TpomboO3a M 3ano4yBa aHTu-
KoarynaHTHO neyeHue. HacoyeH e kbM peBmaTtonor
3a JonbriHUTENHa oueHka. [NauneHTsT e ¢ Hopmarn-
HWM cTOMHOCTM Ha C-peakTmBeH npotenH — 2.9 mg/l
(< 5.0), NnuKoyHa KkucenuHa n KpeaTUHpochoknHa-
3@, HOPMarTHN PEHTIEHOBU CHUMKM Ha paMeHeTe, HO
KNMHWYHM 1 exorpaddckn AaHHW 3a ABYCTpaHHa TeH-
OMHOMNAaTUSA Ha cynpacnuHanHuTe myckynu. He ca
OTKPUTW ApYrn OBEKTUBHWU MPU3HALM Ha peBMaTuny-
HU WX HEeBPONOMMYHWN HapyLleHus. [penopbyaHm
ca ¢umsunotepanusd, HCIMNBC n HamansBaHe Ha HaTo-
BapBaHeTO, KOETO BoAM Ao nogobpsiaHe Ha Borka-
Ta B paMOTO C TedeHMe Ha BpemeTo. lMopagn pas-
BMTaTa TpoMOo3a B Mriaga Bb3pacT € NpenopbyaHo
KOMMNMEKCHO n3cnensaHe 3a BpoAeHa n npygobuta
Tpombounus. MNMauneHTsLT e ¢ HeraTuBHM MMYHOIO-
r’MYHM Mapkepu (oTpuuaternHu ctomHocTn Ha ANA-

screening, aHTUocoNMNUAHN aHTUTENa 1 peBma-
TonaeH akTop), HO € YyCTaHOBEHO XEeTEepO3UroTHO
HocuTencTBo Ha dakTop V Leiden npu reHeTMYHOTO
n3cneasaHe, Nopagan KOeTo € HaCoYeH KbM aHrmo-
10T 1 Xemarosor 3a No-HaTaTbLUHO NeYeHune.

Cnyyau 2

M1 Ha 44 roguHU € Haco4YeH KbM peBmaTonor
C orneq nonuapTpanrus oT oKoro roguHa. MNaunen-
TbT € ¢ npodecus, N3ncKaaLla ronemMm puan4ecku
HaToBapBaHWsi, OMNIlakBa ce OT BONKM U CKOBaHOCT
B KOmneHeTe, rneseHuTe, TasobeapeHuTe CTaBw,
rpbOHayYHMsE CTBNO M MankiTe CTaBuM Ha pbLETe.
He cbobwaBa 3a npuapyxaBawim 3abonsBaHus,
HO Npeau cegem Mecela e Nnony4vnst HeNnpPoBOKMpa-
Ha BeHO3Ha Tpombo3a Ha AsicHata pbka. Kbm mo-
MEHTa Ha xocnuTanu3auusita Tol He cboOLlaBa 3a
OOMbMAHUTENHN CUCTEMHM CUMNTOMU U nabopaTop-
HUTE My napameTpu, BKIUUTENHO C-peakTMBeH
npoteunH — 0,2 mg/l (< 5,0), NbrHa KPbBHA KapPTUHa,
CKOPOCT Ha yTasiBaHe Ha epuTpoLUTUTE, MUKOYHA
KMcenuHa, kpeaTMH@OCHOKMHa3a M peBMaTounaeH
dakTop, ca HopManHu. PeHTreHoBUTE 1 ynTpasBy-
KOBUTE M3CNeaBaHUs Ha BCUYKM CTaBU CbLLO Ca B
Hopma. Te3n gaHHW Npegnonarat guarHosa nonuap-
Tpanrusi, CBbp3aHa ¢ TeXbK uandeckn Tpyg. lNpe-
nopbYaHn ca NPOMEHN B HaYMHa Ha XXMBOT, Hamars-
BaHe Ha hM3MYEeCKMTEe HaTOBapBaHWs, aHaNreTuum
N KpaTkocpodHo npunoxeHne Ha HCIBC. MNMopaaun
HenpoBOKMpaHaTa BeHO3Ha Tpombo3a Ha pbkaTta
Cca HasHadeHu uscnegBaHus 3a BpogeHa M MMYHO-
MeguupaHa Tpombodunua. Pesyntatute nokasear,
ye NauMeHTbT € XOMO3WUIoTEH HOCUTEN Ha dakTop
V Leiden, gokarto nmyHonorndHute (ANA-screening,
aHTuoconNMNMaHM aHTUTENna W peBmMaTouaeH
dakTop) u pyrute reHeTu4Hn mapkepu (daktop I
G20210A, MTHFR C677T, PAI 1 4G/5G) ca B HopMma.
MauneHTBbT € Haco4YeH KbM aHrMomor U xemaTonor
3a npocnegseaHe u neverue. NpenopbyaHo € CbLo
n3barsaHe Ha KOPTUKOCTEpPOMAHA Tepanusi 3a CTaB-
HUTE onnakeaHus NPy Bb3MOXHOCT.

OBCBHXOAHE

MpeOctaBeHUTe criyyan Ha nonvapTpanruv ae-
MOHCTpPUpAaT YecTo cpellaH U CpaBHUTENHO o6u-
YyaeH KnuHW4YeH npobnem, cBbp3aH ¢ Gonku B CTa-
BUTE Mopagu YecTn (U3NYECKM MPEeTOBapBaHWS.
ApTpanrusTta e guarHosa Ha W3KIoYBaHe, KOsTo
M31CKBA OTXBbPMAHETO HA CEPUO3HU HapyLUeHus!
KaTo Bb3naneHve, aBTOMMYHHO pPa3CTPOMCTBO,
TpaBMaTU4YHO yBpexaaHe W/UNM MHEEKUMU; CboT-
BETHO TepaneBTUYHWUTE OMUMM BKMHOYBAT NPOMEHU
B HauMHa Ha XMBOT, puanoTepanusi, aHanreTuum u/



80 [. Tanes, P. Po6esa, C. AHgoHoBa, A. CaBoB

UNM HecTepouaHu NPOTMBOBBL3MNANUTENHN nekap-
ctBa [7, 8]. IHTepecHo e, ye nonuapTtpanruite npu
MbPBMS HW MaUMEHT ce pasBmMBaT Ha PoHa Ha arko-
XorHa abCcTMHeHuuMs, JoKaTo npean ToBa, No Bpeme
Ha npogbkMTenHaTta 3noynotpeba c ankoxorn, He
ca 6unM HanM4HK OnnakBaHusl, BbNPEKN XPOHMUYHA-
Ta pameHHa TeHauHonatus. Peguua npoyyBaHus
nogyepTaBaTt TACHaTa Bpb3ka MexXZy XpOoHu4HaTa
Bonka m pascTpowcTBaTta, CBbP3aHU C ankoxonHa
ynotpeba [9-12]. NMpeKkoMEepPHUAT NpueM Ha ankoxos
MOXe [a MpOBOKMpa XpoHWYHa Gonka mopagwm no-
BYLLUEHATa YecToTa Ha TpaBMaTU4YHWN HapaHsBaHUS,
No-foLoTO Bb3CTAHOBSIBaHE Cref HapaHsBaHuS,
Aeduunta Ha BUTAaMUHM OT rpyna B n passutueto
Ha HeBponatusa [9]. OT gpyra cTpaHa, ankoxonbT €
[obpe n3BecTeH MHXMOUTOP Ha borkaTa u nepoparn-
HOTO MPUITOXEHME Ha ETUIOB ankoxof MMa CbLunTe
aHanreTM4yHM CBOMCTBA, KaKTO HWCKaTa [o3a Nogko-
»eH MopduH [13]. MeTaaHanus, BkntoYyBall, noseve
o1 400 3gpaBu y4acTHMLM, NOKa3Ba, Ye NpuemMbT Ha
ankoxon Moxe fa npeamsBuKa Neko noBuLlaBaHe
Ha npara Ha 6onkata, KakTo U M3pas3eHo Hamarns-
BaHe BbB Bb3MNPMEMAHETO Ha MHTEH3UBHOCTTa Ha
oonkaTta [10]. IMeHHO 0BOCTPSAHETO Ha XPOHUYHAaTa
6orka e 1 Kno4YoB pUCKOB (hakTop 3a peumaus npu
abCcTuHeHTHU ankoxonuuwm [14]. EkcnepymeHTanHm-
Te NpoyyYBaHUs OBsiCHABAT aHanreTu4HUTEe edekTun
Ha eTaHora rnmaBHoO ¢ akTMBupaHeTo Ha GABA 1 onu-
OUOHWTE CUCTEMM U NMOTUCKAHETO Ha Bb30Y>K4aLLOTO
rnytamaTtHo curHanuaupaxe [9, 11]. CbwuTe HeBpoO-
MeamaTopu, 3aeHO C HAKOW MOAynMpaLLm CUCTEMM
B XunoTtanamyca, BKMUYUTENTHO KOPTUKOTPOMUH-OC-
BoOOXaaBall, hakTop M Ba3oNpecuH, Moxe a Aao-
npvHecaT 3a pa3BUMTUETO Ha Xunepanre3usd u ano-
OVHWS NPy NpeyCTaHOBSIBAHE Ha ariKOXONMHUA NpUem
[9, 11, 12, 15]. CnegoBaTenHo, onnakBaHusiTa OT
Bonku B cTaBuTe TpsibBa Aa ce TbilKyBaT BHMMaTEr-
HO MpKW NauMeHTN, Bb3CTaHOBSABALLM Ce OT 3M0ynoT-
peba c ankoxon wnu Apyrm 3asucumoctu. OcBeH
TOBa B TakMBa Criy4au naumeHTUTe YecTo ce Hyxaa-
ST NOBEYe OT NCMXONorMyecka NnoMoLL, OTKOSKOTO OT
arpecvBHO hapMakosorMyHo neveHune Ha bonkara.

Opyrata, HeobnyariHa KOMOPOMAHOCT 1 B ABaTa
cnyyasi € HanuumMeTo Ha TPOMOBOTUYHU UHUMOEHTU
npy mMnagn mbxe 6e3 3Ha4YMMM pUCKOBU hakTopu
Unn NpoBokMpaLm ceoutud. MNpun MbpBUA NauneHT
€ ycTaHoBeHa hemopononnuTeanHa BEHO3Ha TPOM-
003a cnea MHOroKpaTHU NPUNOXEHNsI HA BbTpecTaB-
HM kopTtukocTepouam (KC). CuctemHarta ynotpeba
Ha KC e cBbp3aHa ¢ ABYKpPaTHO A0 TPUKPaTHO NOBU-
LLIEH PUCK OT BEHO3eH TpoMboembonmabm B obLyata
nonynauus [16, 17]. O6paTHO, BbTPECTaBHOTO Npu-
noxeHune Ha KC e cBbp3aHO C NO-Masnko CTPaHU4HU

edeKTn nopaan HamarneHata cucteMHa abcopbuus
[18]. Mpn MHOrokpaTHO NpunaraHe Ha BbTPEeCTaBHM
WHXXEKUMN MOXe aa ce cTurHe Ao cucremHa KC KoH-
LeHTpauus, gocTtaTbyHa 3a MOTMCKaHe Ha XunoTa-
namo-xunodun3so-HagovbpeyHata oc Npy NOBEYETO
naumeHtn [19]. CnemoBaTtenHo, cTpaHU4Hu edoek-
TW, HanogobsBaLLM eK30reHeH CMHAPOM Ha KyLumHr,
MOXe Oa ce HabniopgaeaTt crief nokanHa annuvka-
unsa Ha KC [19, 20]. Hanpumep cnen BbTpecTaBHO
npunoxenne Ha KC e HabniopgaBaHa 6enogpobHa
embonusa npu HIV-uHdektupan naumeHT [21]. Cne-
[OBaTeNHo, Npy fOKanHO NevYeHne Ha peBMaTuyHM
3abonsBaHusa ¢ KC TpsibBa ga ce oTyMTa CbOTHO-
LLIEHMETO pUCK-NoM3a 3a NauMeHTUTe, CbLLO KaKTo 1
npu CUCTEMHATa Tepanus, a CbLLO U HANMYNETO Ha
OOMbIHUTENHW NPEANOCTaBKM 3a YCIOXHEHNS.

He e sicHo ganu nokanHata ynotpeba Ha KC e
JonpuHecna 3a Tpombo3aTa nNpy NbpBUS NauUMeHT
Unn ce Kkacae 3a crnyyanHo cbBnageHue. lNMopagu
ToBa 6Axa m3cnegBaHu M OONBIHUTENHU PUCKO-
BW hakTopn. AHanorn4yHo, 1 nNpu BTOpUS naumeHT
Oelue Ha3Ha4yeHo n3cnegpaHe 3a Tpombodpunusa ¢
orrnep no-paHo npekapaHarta TpoMbo3a Ha pbkaTa
©e3 npoBokupawm daktopun. Pesyntature usknto-
ynmxa aBTOMMYHHWU HapyLleHUs, HO U Npu ABamaTta
©onHu 6elle NOTBBPAEHO HOCUTENCTBO Ha PakTop
V Leiden — no-nekns xeTepo3nroTeH BapuaHT npu
NMbpPBUS N TEXbK XOMO3UTOTEH BapuaHT npu BTO-
pus naumeHT. loHacTosiwemM NpOBEXOaHETO Ha
nabopaTtopHU 1 FEHETUYHW N3CrnefBaHns 3a TPOM-
bocunus e obekT Ha MpPOTMBOpPeYMs, Tbi KaTo
TECTBaAHETO MpWU HSAKOW MaunmeHTu Mmoxe aa bvae
CBbpP3aHO C MOBEYE PUCKOBE, OTKOMKOTO MON3un
[22]. Hanpumep wuacnegBaHeTo 06€3 KOHKPETHU
MHOMKauMM Moxe fa 6bAe CBbpP3aHO C U3MULLHK
pasxogu, anwmnBoOnNONOXUTENHM pe3ynTaTu, no-
rPEWHO TbIIKYBaHE Ha KIIMHUYHOTO 3HAYEHME U
eMOoUMOHanNHN yBpexaaHusa 3a naumeHta [22, 23].
CnepoBatenHo, uacnenBaHe, Tpsbea ga ce ums-
BbpLUBa Camo Korato pe3yntatuTe MOXe da noja-
NMOMOTrHAaT KITMHWYHUTE pELLEHMs, KaTo ce B3emar
npenBua 1 npeanoymMtTaHusaTa Ha 6onHute [22, 24].
Bbnpekn ToBa npu n3bpaHu MHANBMAN, CTpaLaLLm
OT BeHo3eH TpoMboembonuabm (BTE), ycTtaHoBs-
BaHETO Ha BpoAeHa unu npugobuta Tpombodu-
nnsa Moxe Aa NOAMOMOrHe OueHKaTta Ha pucka oT
peunanBu, NPOABLIHKUTENHOCTTA HA aHTUTpoMbo-
TMYHaTa NpodunakTMka U NoTeHUManHoTo Bnus-
HWe Ha Opyrv NpoTpoMOBOTUYHM hakTopu, KaTto no
TO3M HayMH 6K JONpPUHECNOo 3a nepcoHanuaupa-
HUS MeanuMHCKN noaxoa [25]. NMoHacTosAwem KoMm-
NneKcHo nacnensaHe 3a Tpombodunms ce npeno-
pbyBa Npu NayMeHTn ¢ HEMpPOBOKMpaHa gbnboka
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BeHO3Ha Tpombo3sa (OBT), nog 50 roguHu, Koeto
onpaeaea nscriefBaHusTa npu HawmTe nauneHTn
[25, 26]. YcTaHOBEHOTO HOCUTENCTBO Ha dhakTop V
Leiden BeposiTHO e puckoB hakTop 3a TpoMOOTUNY-
HUTE MHUNOEHTU, TbI KaTo CbLUMTE reHETUYHMN Ba-
puaumm ca CBbp3aHN CbC CELEMKPATHO MOBULLEH
pUcK OT BEHO3Ha TpomMb0o3a Mpu XeTePO3UTOTHN U
80-KpaTHO MOBMLUEH PUCK NMPU XOMO3UTOTHN HOCK-
Tenu [27]. OcBeH ToBa YyecToTaTa Ha HOCUTENCTBO
Ha ¢akTop V Leiden e noseye ot 20% npu naum-
€eHTn ¢ TpoMboembonus, Ho camo 5,5-7,1% B 06-
WwaTta nonynauus Ha bankaHute [28, 29].
MoeHTuduunpaHeTo Ha HacrenctBeHu dhak-
TOpW, CBbP3aHM C Xunepkoarynaums, € ocobeHo
Ba)XXHO NPV MauMeHTWn, cTpajaliyM OT peBMaTU4HM
3abonsiBaHus, nopagn 4Yectata umobunmsaums,
CUCTEMHOTO Bb3naneHne u MoBULIEHOTO BbTpPec-
TaBHO U cUCTEMHO u3nonasaHe Ha KC B nevebHus
nnaH [30]. Bbnpekn 4ye ynotpebata Ha KC moxe
[a e nornesHa MNpu HSAKOM aBTOMMYHHM XMMNEPKO-
arynauMoHHN CbCTOsIHUS, Hanp. pedpakTepeH
unn katactpodaneH aHTudochonMnnaeH CcuHA-
poM, nopaau mouwHaTa umyHocynpecus [31, 32]
TA MOXe fa Obde OONbIHUTENEH PUCKOB (hakTop
npyv HacneacTBEHM MPOTPOMOOTUYHM CHCTOSIHUS.
OpanHuat npnem Ha KC ce cBbp3Ba CbC 3HaUUTEN-
HO MOBULUEH PUCK OT BEHO3eH Tpomboembonnabm
Han-Beye Mpe3 nNbpBaTa ceamuua crep ekcrnosu-
Uus, BbMNPEKM Ye He e ACHO fanuv To3n edekT ce
abmkn camo Ha KC mnu 1 Ha 0OCHOBHOTO Bb3nanu-
TenHo 3abonsisaHe [33]. EHOOreHHUAT CUHOPOM Ha

KyLmHr HanpumMmep ce cebp3Ba ¢ 18 NbTM NO-BUCOK
puck oT HenpoBokupaH BTE nopagn AupekTHus
eeKkT Ha NOBULLEHUTE KOPTU3OMIOBU HUBA BbPXY
NpPOM3BOACTBOTO Ha DaKTOPM Ha KPbBOCHCUPBaHe-
To — ¢oakT, npeHebpersaH OT NOBEYETO Mpenopb-
KW, KOMEHTUpaLm puckosmte daktopu 3a BTE [34,
35]. CnepoBaTenHo, npu nauuMeHTn, ctpagawm oT
peBmaTu4Hn 3abonsaBaHus, TpsibBa ga ce oTuuTa
TpomboreHHaTa npupoda Ha KOPTUKOCTepouauTe
[35, 36] n ga ce oueHsaBaT AOMBHUTENHUTE PUCKO-
B bakTopu, KOMTO Buxa Mornu ga amnnmduum-
paT TPOMBOTUYHUS pUCK. 3a CbXarneHune, BCe OLle
nuncear npoy4YBaHUs, KOUTO a U3SCHAT PonsiTa Ha
HacneacTBeHuTe Tpombounum 3a pasBuUTMETO Ha
BTE npwn peBmMartonornyHn nauueHTu, nposexga-
LM neyeHne ¢ KopTukoctepomaun. Hesasmcmmo ot
TOBa, oLeHKaTa Ha rnobanHus TPOMOOTUYEH PUCK
npy peBMaToONOrMYHM NauueHTu npeau npunara-
HeTo Ha KC e oT pelwaBallo 3HayeHue, 3a da ce
nsberHat 6baeLwm yenoxHeHus [25, 30].

B 3akntodeHne, npeacrasrxmMe ABa criydasi Ha mna-
N MbXe, CTpagalum oT TpoMbo3n, 6e3 NpoBOKMPALLIM
dakTopy M nonuapTpantvs, BCMEACTBME Ha MpeKo-
MEPHO (pM3MYecKo HaToBapBaHe. [EeHETUYHMAT TecT
3a HacregcTBeHa TPoMOO(UNUsSt paskpy HOCUTENCTBO
Ha dakTop V Leiden v npu gBamata naumeHTu (CboT-
BETHO B XETEPO3UrOTEH 1 XOMO3UIrOTEH BapuaHT). Kom-
nrekcHaTa oLeHKa Ha TPOMBOTUYHMS PUCK NPU peBMa-
TONMOMMYHN NaUMEHTU NPEan BKIOYBAHE HA Tepanusl ¢
KOPTVKOCTEPOWAN € OT CbLLECTBEHO 3HAYEHNE 3a Mbp-
BMYHaTa 1 BTOpMYHaTa npodunakrvka Ha BTE.
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Abstract. Patients with rheumatological diseases might be at increased risk of venous thromboembolism
(VTE) because of inflammation, autoimmune disturbances, prolonged immobilization, and corticosteroid (CS)
use. Therefore, more efforts are needed to identify additional prothrombotic factors and provide preventive
strategies. Herein, we presented two cases of young men with polyarthralgia who have undergone unprovoked
VTE. The first patient underwent VTE after several intra-articular CS applications, while the other had no
concomitant risk factors. The hereditary thrombophilia testing revealed a heterozygous Factor V Leiden (FVL)
state in the first patient and homozygous FVL carrier status in the second patient. Both cases suggest a
possible benefit of thrombophilia testing in men under the age of 50 years with polyarthralgia, unprovoked
VTE, and impending CS therapy. Estimating the complex thrombotic risk in rheumatological patients before

CS use is crucial for preventing thromboses.

Key words: arthralgia, factor V Leiden, corticosteroid treatment, thrombosis

INTRODUCTION

Patients with rheumatological diseases might
be at increased risk of venous thromboembolism
(VTE), because of chronic inflammation, decreased
physical activity, and concomitant autoimmune dis-
turbances [1]. However, other concomitant heredi-
tary or acquired factors might also contribute to the
increased thrombotic risk, e.g., factor V Leiden (FVL)
variant (F5 ¢.1691G>A), the prothrombin gene vari-
ant F2 ¢.20210G>A, protein C deficiency, protein
S deficiency, antithrombin deficiency, paroxysmal
nocturnal hemoglobinuria, and neoplasms. [2]. For
instance, factor V Leiden variant could increase the
prevalence of VTE 3.5-fold in heterozygous patients
with systemic lupus erythematosus compared to the
lupus patients with the wild-type factor V genotype [3].

FVL is a genetic variation associated with the
inherited resistance to activated protein C and im-
paired inactivation of factor Va, leading to an in-
creased presence of thrombin and a tendency to
hypercoagulability [4]. However, FVL is only one of
many risk factors, thus, most carriers of the factor V
variant would never develop thrombosis [5]. Current-
ly, thrombophilia investigation is not recommended in
the typical population of patients with VTE because
of the absent clinical benefits and specific preven-
tive strategies [6]. The common risk of VTE depends
on multiple factors, including but not limited to age,

obesity, immobilization, surgery, cancer, and use of
thrombogenic drugs, while the prescription of antico-
agulant therapy does not depend on specific genetic
background [5]. However, the role of the inherited
prothrombotic genetic variants is still unclarified in
patients with rheumatologic diseases, who are at in-
creased risk of VTE and frequently on corticosteroid
treatment.

Herein, we present two cases of young men with
polyarthralgia who have undergone unprovoked
VTE. Both patients are FVL carriers. The cases
suggest a potential benefit of thrombophilia testing
in men under 50 years with rheumatological symp-
toms, unprovoked VTE and impending CS therapy.

CASE REPORTS

Case 1

A 39-year-old man complained of generalized
joint pains and muscle weakness after the cessation
of chronic alcohol intake. During the long-lasting al-
cohol abuse, the patient had been diagnosed with
chronic hepatitis and alcohol-related seizures. How-
ever, he had not complained of joint pains despite
his job associated with intensive physical exertion.
After quitting the ethanol exposure, the patient’s he-
patic markers normalized, and no seizures were ob-
served; however, polyarthralgia emerged. Because
of the diffuse joint pains, short-term therapy with vi-
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tamin B complex and non-steroid anti-inflammatory
drugs (NSAIDs) was prescribed by the local neurol-
ogist without any improvement. Additionally, due to
the pronounced shoulder pain, five intraarticular ap-
plications of depo-corticosteroid (CS) were provided.
Afterward, the patient developed femoropopliteal ve-
nous thrombosis, and anticoagulant treatment was
started.

Subsequently, he was referred to a rheumatol-
ogist for further evaluation. The patient had normal
levels of C-reactive protein - 2.9 mg/l /< 5.0/), uric
acid, and creatine phosphokinase, normal X-rays of
shoulders but clinical and ultrasound data for bilater-
al mm. supraspinatus tendinopathy. No other objec-
tive signs of rheumatological or neurological abnor-
malities were found. Physical therapy, NSAIDs, and
resting lead to an improvement of the shoulder pain
over time. Because of the developed thrombosis at
a young age, investigations for genetic and acquired
thrombophilia were recommended. The patient was
negative for rheumatoid factor, anti-cardiolipin and
anti-nuclear antibodies, but heterozygous factor V
Leiden carrier status was established by thrombo-
philia genetic testing. The patient was referred to an
angiologist and hematologist for further treatment.

Case 2

A 44-year-old man was referred to a rheuma-
tologist for polyarthralgia last year. The patient was
a hard-working physical worker and complained of
pain and stiffness in the knees, ankles, hips, spine,
and small joints of the hands. He did not suffer from
any concomitant diseases, but seven months ago,
he had developed a thrombosis of the right arm.
At the time of admission, he did not have addition-
al systemic symptoms, and his laboratory parame-
ters, including C-reactive protein (0.2 mg/l /< 5.0/),
full blood count, erythrocyte sedimentation rate, uric
acid, creatine phosphokinase, and rheumatoid fac-
tor were all normal. X-rays and ultrasound exam-
inations of all joints were normal. The diagnosis of
polyarthralgia related to heavy physical work was
suspected. Lifestyle changes, resting, analgesics,
and short-term application of NSAIDs were rec-
ommended. Because of the unprovoked venous
thrombosis of the arm, investigations for congenital
or immune-mediated thrombophilia were ordered.
The results showed that the patient was a homozy-
gous factor V Leiden carrier, while immunological
(rheumatoid factor, anti-cardiolipin and anti-nuclear
antibodies) and other genetic (factor Il G20210A,
MTHFR C677T, PAl | 4G/5G) markers were normal.
The patient was referred to an angiologist and he-

matologist for follow-up and treatment. Avoidance
of corticosteroid therapy was also recommended, if
possible.

DiscussION

The presented cases of polyarthralgia demon-
strate a common and relatively simple clinical prob-
lem associated with multiple joint pains related to
continuous physical activity overload. The diagno-
sis of arthralgia requires the exclusion of inflam-
mation, autoimmune disorder, traumatic injury, and
infections, and the therapeutic opportunities include
lifestyle changes, analgesics or non-steroidal anti-in-
flammatory drugs, physical therapy, etc. [7, 8].

Interestingly, the polyarthralgia in our first case
developed in the context of alcohol withdrawal, while
during his long-lasting alcohol abuse, no complaints
were registered despite the presence of shoulder
tendinopathy. Recent studies have emphasized the
significant associations between chronic pain and
alcohol use/abuse disorders [9-12]. Excessive al-
cohol abuse might provoke chronic pain because it
is associated with an increased prevalence of trau-
matic injuries, worse pain-related outcomes after the
injuries, development of vitamin B deficiency, and
alcohol-related neuropathy (reviewed in 9). On the
other hand, alcohol is a well-known pain inhibitor,
and the oral administration of ethyl alcohol has the
same analgesic effects as low-dose subcutaneous
morphine [13]. A meta-analysis including more than
400 healthy participants shows that alcohol intake
could induce a slight increase in pain threshold and
a pronounced decrease in pain intensity perception
[10]. Moreover, the exacerbation of chronic pain has
been described as an essential risk factor for re-
lapse in abstinent heavy drinkers [14]. Experimental
studies explain the ethanol analgesic effects main-
ly with the activation of GABA and opioid systems
and suppression of excitatory glutamate signaling
[9, 11]. The same neuromediators, along with some
hypothalamic stress-modulating systems including
corticotropin-releasing factor and vasopressin, could
contribute to the development of alcohol-related hy-
peralgesia and allodynia [9, 11, 12,1 5]. Thus, joint
pain complaints should be interpreted cautiously in
patients recovering from alcohol or other substance
abuse. Moreover, psychological help should be of-
fered instead of aggressive pharmacologic pain
treatment.

The other considerable co-morbidity in both
cases was the presence of unprovoked thrombotic
events in young men without significant risk factors.
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Thus, a femoropopliteal venous thrombosis was
found in the first patient after repeated applications
of intraarticular depot-CS. Systemic CS use has
been associated with a double to triple risk of venous
thromboembolism in the common population [16,
17]. Conversely, the intra-articular CS application
is related to fewer side effects because of the de-
creased systemic absorption [18]. However, multiple
intra-articular injections might induce systemic ab-
sorption sufficient to suppress the hypothalamic-pi-
tuitary-adrenal axis in most patients [19]. Therefore,
side effects resembling exogenous Cushing syn-
drome might be observed after intra-articular CS ap-
plications [19, 20]. For instance, after intra-articular
CS administration, pulmonary embolism has been
observed in an HIV-infected patient [21]. Thus, the
local CS treatment of rheumatic complaints should
be consistent with the risk-benefit ratio of the pa-
tients, similar to systemic therapy.

Nevertheless, it is unclear if the local CS use
had contributed to the thrombosis of the first patient.
Therefore, additional risk factors were also explored.
Similarly, the second patient had suffered unpro-
voked thrombosis; thus, thrombophilia tests were
ordered. The results excluded autoimmune-related
disturbances, but factor V Leiden carrier status was
found in both patients - mild heterozygous variant
in the first and severe homozygous variant in the
second patient. Investigations for thrombophilia are
contradictory because testing in some patients might
be associated with more risks than benefits [22]. For
instance, non-indicated testing might be associated
with increased costs, false positive results, misinter-
pretation of clinical significance, and patient emo-
tional damage [22, 23]. Therefore, testing should not
be performed routinely but only when results could
help to improve clinical management considering the
patient’s preferences [22, 24]. However, in selected
individuals suffering from venous thromboembolism
(VTE), thrombophilia testing might help to estimate
the risk of relapses, duration of thrombotic prophy-
laxis, and the potential influence of other prothrom-
botic factors, thus contributing to the personalized
medical approach [25]. Currently, thrombophilia in-
vestgation has been recommended for patients with
unprovoked deep venous thrombosis (DVT) under
50 years, which justifies the examination in our pa-
tients [25, 26]. The established factor V Leiden vari-
ant could contribute to the thrombotic incidents be-
cause the same polymorphism has been related to
a sevenfold increased risk of venous thrombosis in
heterozygous and an 80-fold increased risk in ho-
mozygous carriers [27]. Moreover, the prevalence of

factor V Leiden is more than 20% in patients with
thromboembolism but only 5.5-7.1% in the common
population on the Balkans [28, 29].

Identifying inherited factors related to hypercoag-
ulability is especially important in patients suffering
from rheumatic diseases because of frequent im-
mobilization, systemic inflammation, and increased
systemic and intra-articular CS use in their treatment
plan [30]. While CS use might benefit some acquired
autoimmune thrombophilic conditions, e.g., refractory
or catastrophic antiphospholipid syndrome, because
of the potent immunosuppression [31, 32], it might be
an additional risk factor in case of inherited hyperco-
agulation states. Oral CS use has been associated
with a significantly increased risk of venous thrombo-
embolism in the first week after exposure, though it
is not clear if the effect is related to the underlying
inflammatory disease or CS per se [33]. However,
the endogenous Cushing syndrome has been asso-
ciated with an 18-fold increased risk of unprovoked
VTE because of the direct effect of increased cortisol
levels on clotting factor production, a fact overlooked
by most current DVT guidelines [34, 35]. Thus, it is
essential to recognize the thrombogenic nature of
CS in patients suffering from rheumatologic disorders
[35, 36], and to evaluate the additional risk factors
that could increase the thrombotic risk. Unfortunate-
ly, studies investigating the role of inherited thrombo-
philias in VTE development in rheumatologic patients
on corticosteroid treatment are still lacking. Never-
theless, the evaluation of the global thrombotic risk
in rheumatological patients before CS application is
crucial in order to avoid complications [25, 30].

In conclusion, we presented two cases of young
men suffering from unprovoked thrombosis and poly-
arthralgia related to excessive physical exertion. The
testing for inherited thrombophilia revealed a Factor
V Leiden carrier status in both patients. Estimating
the complex thrombotic risk in rheumatological pa-
tients before CS use is essential for the primary and
secondary prevention of thromboses.
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W3NCKBAHNA KbM ABTOPUTE

Mpuemat ce 3a NyGnuKyBaHe: OPUrMHANHY CTaTK, 0630pK, KIMHWUYHK Cryyan, pechepaTh, peLeHaun, KpaTki HayuHu CbobLUeHus (nuema ao

penaktopa 1 ap.). [TbperTe Tpn XaHpa ca 0BEKT Ha peLieH3MpaHe (CbC CTaHAapTM3upaHn opMynsipu), a OCTaHanuTe NOAMEXaT Ha ekcrepTHa
npeLieHka OT CTpaHa Ha peakonerusTa.
KopecnoHampalLmsaT aBTop NocoYBa CBOM [aHHM 3a KOHTAKT (EEKTPOHEH afpec, Mo KenaHue — MOLLEHCKW agpec 1 TenedoH) u aeknapupa, ve
MaTepuanbT He € NyGnMKyBaH Aocera, OCBEH KaTo pe3toMe Ha CbOoDLLeHIe, M3HECEHO HA HayyHa MposiBa, U HE e MPeAnoxXeH 3a nybnukauus
apyrage. ABTOpUTE HOCST OTFOBOPHOCT 3a ChbPXXaHWETO Ha nybnukaLumTe. MpeacTaBeHnTe MaTepuani U ONucaHuTe B TX M3CNeaBaHus cref-
Ba [ja CbOTBETCTBAT Ha YTBbPAEHUTE €TUYHU CTaHAAPTU OTHOCHO MPOBEXOAHETO HA KMUHWYHA U/MMK EKCIEpUMEHTAMHN NPOyYBaHUs C Xopa
(meknapaumsi oT XenauHki) 1 OMUTHM XMBOTHU. He TpsiGBa Aa ce COMeHaBaT MauMeHTW ¢ TEXHWUTE MUMeHa, MHWLMaNM unu Aa ce npeaocTaBs
CHMMKOB MaTepuaJi, Ha KOMTO Te MoraT ga ObaaT pasnosHatu. Cubniogasa ce CTPUKTHOTO CMa3BaHe Ha aBTOPCKOTO NpaBo — TekcTose ¢ Haa 10%
[O0CMOBHO MOBTOPEHME Ha Yyxaa nybnukauus ce BpbluaT 3a npepaboTka. 3ambmKuTENHO e AeKnapupaHeTo Ha KOH(IMKT Ha MHTEPECH, KaKTO W
Hanmuue Ha hHaHCoBa 06BBP3AHOCT Ha U3CNEABAHETO W MPOBEXAALLMTE [0 UHCTUTYLIUM.

06eMm (npubnuauTeneH) Ha NpegnaraHuTe nybnukaLum:

Bua ny6nukauus Bpoi oymu B 0CHOBHMSA TeKCT Bpoi pymu B pestometo | Bpoit pedpepeHumm
OpuruHanHa craTus 2500-4000 200-300 30
0630p 3000-5000 100-200 50
KnuHuueH cnyvait 1000-3000 100-200 20
KpaTko HayyHo cbobLueHue, pedepar, peLieHans 500-1000 - 10

lMpnemart ce cainose Ha nporpama MS Word. Hsima cnewmdmnyHn nancksaHns 3a pasmep 1 Bug Ha WwpudTa, pasctosHue MeXay peaoBeTe,
rnoreta u Apyro opopMmneHme.

Bcska ctatus 3anousa cbe 3arnasue (6e3 CbkpalleHnst), MMeHa Ha aBTopuTe (6€3 NOCOYBaHe Ha akageMUYHW W APy TUTMN), TAXHATa Mec-
Topabota, 0603HayeHa C LMPOB MHAEKC, pe3toMe B MOCOUeHUs 0bem, knoyoBu aymu. Ha aHrnuiicku e3nk ce NpeBexaaT 3arnaBneTo, pestoMe-
TO, KNKOYOBMTE JyMuW, MecTopaboTaTa, a UMeHaTa Ha aBTOpUTE Ce TpaHcKkpubupar.

B pe3tomeTo Ha BCsika OpuriHamnHa cTaTusi ce NocoYBaT: Len v 06eKT Ha N3CneBaHETO, OCHOBHM [JaHHM 3a MeToaMKaTa, pe3ynTaTi 1 u3Bo-
aun. PestomeTata KbM ApyruTe BUAOBE CTaTW BKIKOYBAT KpaTka MHGopmaums 6e3 obocobeHa cTpykTypa. KntouoBute aymu 3a Bceku Bug nybnu-
kauus ca mexay 3 v 8 Ha 6poi, kaTo MoraT Aa 6baaT eanHIYHN AYMU NN KPaTKI CIIOBOCHYETaHUS.

OpuruHanHuTe Hay4yHU CTaTUK MMaT 3agbmkuTenHo obocobeHn pasaeny: ,BbBeaeHe”, KOeTo BKMOYBA LieN Ha u3cneasaHeTo, "Matepuan
n metoan", "Pesyntatn”, "Obcbxaane” n "M3soaun/3aknioueHne”. Morat fa 6baat nobasenn ,brnarogapHocTi” (KbM nuua niv MHCTUTYLUK, KOUTO
Cca JOMNPUHECTIN MHTENEKTYarHO UK Ca okasanu TeXHWYEecka, MaTepuanHa unu guHaHcosa nomowy 1 ap.). 063opute 0OKMKHOBEHO BKMOYBAT Bb-
BeAeHue", TemaTnyHn nogpasgenu u 3akmnioyeHne/u3sogun”. Knunyuute cnyyam cbabpxar BuBedeHne”, ,OnucaHue Ha KIMHUYHUS criydan’,
,06¢cbxaaHe” u M3sogn”. KpaTkute Hay4HM xaHpoBe CrieaBaT NpubnuanNTENHO CTpyKTypaTa Ha opuriHanHata ctatvs. Mucmarta ao pegakropa
obchXaaT KpUTUYHO HayyeH npobrem, HepeLleH KbM MOMEHTa, UM AMCKYTUPAT Apyra nybnukauus.

LintnpanusTa Ha Gubnuorpadickute M3TOYHULM B TEKCTa ce 0003Ha4aBaT ¢ Uydpu B KBagpaTHK Ckobu no peaa Ha nosieata uMm. bubnuor-
pachuaTa ce nogpexaa no peaa Ha nosiBa Ha U3TOYHULIMTE B TeKcTa. M3nnCBaHETO Ha BCEKW M3TOYHMK € Ha HOB pep ¢ apabcka Homepauus. [laH-
HUTE ce 0POPMST MO CNIEAHNS HAYNH:

— Cmamuu: AsTop(v). 3arnasue Ha cTaTusTa. 3arnaBue Ha CIMCAHWETO (CbKpaTeHO), roaMHa, ToM (volumen), HoMep Ha KHuxkkaTta (6poit) B
ckobu, cTpanuum (o1-00). Mpumep: Yakub YN, Freedman RB, Pabico RC. Renal transplantation in systemic lupus erythematosus. Nephron,
2019, 27(1):197-201.

- Mybnukayuu ot cOopHuk: ABTop(v). 3arnaswe. B: (3a natuHuua In:) 3arnasme Ha cbopHuka. MopeaHOCT Ha u3naHueTo, pepaktopu. Mecto-
u3gaeaHe (rpag), 3naTencTBo, roanHa Ha u3gasaHeTo, cTpanuuy (oT-0o). Mpumep: Wilkinson AH. Evaluation of the transplant recipient. In:
Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.). Boston, Little, Brown and Co., 2019, 109-122.

— Knueu: Astop(n). 3arnasue. MecTonsaasaHe (rpag), “3naTencrso, roauHa Ha u3faBaHeTo, CTpaHuum (0T-go). Mpumep: LllelimaHoe .
CucmemHu eackynumu. C., Med. u ¢pu3k., 2019, 8-11.

— [Mpu uMTUPaHe Ha enekmpPOoHHU Ny6RUKayuu, NON3BaHU OT MHTEPHET, KbM aBTOPUTE U 3arnaBueTo ce A06aBs 1 IMHK KbM NyGnukaumsTa
3aeiHo C aTara, Ha KosiTo Ts e Buna JocTbiHa.

Ako aBTOpUTE Ca [0 TPUMA, Ce M3NMCBaT hamunuuTe, nocneaBanu oT HULManuTe um (6e3 Touku). Korato aBTopute ca noBede OT TpUMa, Crieq
MIMETO Ha TpeTus ce nuwe "v ap." (3a natunuua — "et al.").

Hacmoiiyugo ce npenopbysa yumupaHemo (no3HasaHemo) u Ha 6bieapcku U3moyHuyU. Mpu LuTpaHe Ha Gbrapckv U3TOYHULY Cref U3NUCBAHETO
Ha M3TOYHMKA Ha KMpUIVLIA CBLUMST Ce U3NKCBA 1 Ha NaTMHULA, KaTo 3arfaBueTo Ce MPeBexXaa Ha aHMWIACKW, @ MIMEHaTa Ha aBTopuUTe 1 Ha U3gaHusTa
WNK U3faTencTata ce TpaHekpubmpar (Hanp. Bulg. sp. psihiatr. wiv Med. i fizk.).

UntocTpatuBHUAT MaTepuan (Tabnuuy, durypu, CHUMKM) Ce NOCTaBs Ha CbOTBETHUTE MeCTa B TEKCTa CbC 3arnaBus W NlereHam Ha owbnrapc-
kv eauk. 3arnasusiTa Ha urypute He TpsibBa fa ca BKNoYeHN B 3obpaxeHuneto. Heobxoaumo e cHumkuTe aa 6baat ¢ 4obpo kadectso (noHe 300
dpi) 1 nogxopsw, copmar (.jpg, .tif). Tabnuuute TpsbBa Aa ObAAT NpegoCcTaBeHM BbB OPMAT, KOWTO MOXE [a Ce pefakTipa, a He kaTo u3obpa-
KEHUS.

/3non3saHuTe B TEKCTa CneLmntnyHN CbKPaLLeHNs ce BbBEXAAT B CKOOW Npu mbpBaTa nosiBa Ha LsnoTo HauMeHoBaHMe.

MepHuTe eauHnum cneasa ga ca no cucremara Sl.

Matepuanute ce u3npatyar Ha e-mail Ha opraHM3aLMOHHHS ceKpeTap.



