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CKPUHUHT 3A BOJIECTTA HA ®ABPH ITPU BUCOKOPUCKOBA
I'PYIIA TIAHUEHTH

T. Cmamenosa’, M. Cumosd?, A. Cumoesa®**, T. Bekog**

MBAJI ,Copye u mo3ok” - IlneseH
2MeduyuHcku yHugepcumem - Cogpusi
3MeduyuHcku yHugepcumem - IlnegeH

*Boszapcku kapduosozuyeH uHcmumym - Cogpusi

Pe3iome. bosiectta Ha @abpu (BD) e psaako X-cBbp3aHO JIM3030MHO HapyllleHHWe Ha HaTpymBa-
HeTo. [IpyynHa 3a 3a60JIIBaHETO € JINICAaTa UM HeJJoCTaTbyHaTa aKTUBHOCT Ha eH3uMa ajida-
rajakTo3suasa A (a-Gal A) mopaau mytauuu B GLA reHa, BoZiely 0 IPOrPECUBHO HATPyNBaHe
Ha miukocouHroaunuza rimodorpuaosuianepamus (Gb3/GL-3) u HErOBOTO MPOU3BOJHO — IJIO-
6oTpuaosuicounrosut (Lyso-Gb3/Lyso-GL-3), B pa3/WyHU T'bKaHU U OPTaHU. 32 OTIMYUTEJIEH
6roMapKep 3a ToBa 3a6oJisiBaHe ce cuuTa Lyso-GL-3. B u3jioxkeHHeTo e onucaHo UHAEeHTUDUITU-
paHe Ha 6osiecTTa Ha Pabpy ype3 u3c/e/iBaHe Ha eH3UMHATa aKTUBHOCT Ha o-Gal A 1 HuBaTa Ha
Lyso-GL-3, ¢ mocsiefBall reHeTHYeH aHa/IM3 IPU OHMXKEHA eH3UMHAaTa aKTUBHOCT Ha a-Gal A u
MOBUIIEHU CTOMHOCTU Ha Lyso-GL-3.

KinrouoBu aymu: 6osiect Ha Pabpu, reHETUUHO 3a60/15IBaHe, Ps/iKa 60J1eCT, asda-raaakTo3ugasa
A, kapTa 3a cyxa KalKa Kp'bB, EH3UMHa 3aMEeCTUTEHA Tepamusl

SCREENING FOR FABRY DISEASE IN HIGH-RISK PATIENTS
T. Stamenova’, M. Simova?, I. Simova’**, T. Vekov?

!Heart and Brain Hospital - Pleven
2Medical University - Sofia
3Medical University - Pleven
*Bulgarian Cardiological Institute - Sofia

Abstract. Fabry disease (FD) is a rare X-linked lysosomal storage disorder. The disease is
caused by a deficiency or reduced activity of the enzyme alpha-galactosidase A (a-Gal A) due
to mutations in the GLA gene, leading to the progressive accumulation of the glycosphingolipid
globotriaosylceramide (Gb3/GL-3) and its derivative - globotriaosylsphingosine (Lyso-Gb3/
Lyso-GL-3) - in various tissues and organs. Lyso-GL-3 is considered a distinctive biomarker for
this disease. The text describes the identification of Fabry disease through testing the enzymatic
activity of a-Gal A and the levels of Lyso-GL-3, followed by genetic analysis in cases of reduced
a-Gal A activity and elevated Lyso-GL-3 levels.

Key words: Fabry disease, genetic disease, rare disease, alpha-galactosidase A, dried blood spot
card, enzyme replacement therapy

BBBEJEHHUE INTRODUCTION

Bosecrra na ®abpu (BP) e paaxo X-cebp3aHo Fabry Disease (FD) is a rare X-linked lysosom-

JIN3030MHO HapylleHue Ha HaTpynBaHeTo. [Ipuyu- .
py py p al storage disorder caused by the absence or re-

Ha 3a 3a60J/19BaHETO e JIUICATa WM HeJoCTaThi-
HaTa aKTHBHOCT Ha eH3uMa anda-ratakrosugaza  quced activity of the enzyme a-galactosidase A

A (a-Gal A) nopagu myTaiuu B GLA reHa, Bosemu  (a-Gal A) due to mutations in the GLA gene, lead-
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Jl0 TIPOrPeCMBHO HaTpyNBaHe Ha [VIMKOCHUHIO-
aunuja mioborpuaosuaepamus (Gb3/GL-3) u
HEroBOTO MPOU3BOAHO — [MI060TPHUAO3UICHUHTO-
3uH (Lyso-Gb3/Lyso-GL-3), B TbkaHU U OpTraHHy,
BKJIIOUUTEJIHO Chplie, 6bOpenH, 04U, ChJ0B eH/0-
TeJl, HepBHA CUCTeMa U K0XaTa, KaTo 10 TO3!U Ha-
YHUH NpeJU3BUKBA Bb3najeHue U ¢pubposa. Tesu
NpoLeCH HaW-4eCTO BOAAT /0 OPraHHa AUCPYHK-
11151, KOSITO 0OGMKHOBEHO € IbPBOTO KJIMHUYHO J10-
KasaTeJsICTBO 3a 6osiectTa Ha Pa6pu. Lyso-GL-3 ce
CYMTA 33 OTVINYMTeJIeH 6HOMapKep 3a ToBa 3a60-
JsiBaHe. CbpZledHO-ChJOBUTE YCI0KHEHHUS €a OC-
HOBHATa NPUYMHA 32 CMBbPT IPU 3aCETHATUTE, 110-
paZii KOeTO paHHATA AMArHOCTHKA € OT pellaBalio
3HaYeHHe 3a HaMaJ/iiBaHe Ha 3a60J11eMOCTTa U
CMBbPTHOCTTA. JledeHUeTOo ce CBbP3BA C NpuUJIara-
HETO Ha eH3MMHa 3aMeCTUTesHa Tepanusl UM C
lIarepoHHa Tepamnusl.

HE

llenTa Ha CKpUHMHrA € Ja Cce WUHAeHTUU-
nupa 6osectta Ha ®abpu upe3 u3cjaeBaHe HA
eH3MMHaTa aKTUBHOCT Ha «-Gal A u HuBaTa Ha
Lyso-GL-3, c mocienBail, reHeTUYEH aHAJNIU3 NPU
NOHMKEHA eH3MMHaTa aKTUBHOCT Ha a-Gal A u
NOBHUIIEHU CTOMHOCTU Ha Lyso-GL-3, mpu mnog-
6paHa BUCOKOPUCKOBA I'pyIlia NalueHTH.

METOAU

HanpaBu ce nos6op Ha BUCOKOPHUCKOBH Mally-
eHTH C U35IBU Ha yepBeHU ¢Jiarose 3a b®, kiacu-
buLMpaHy B YeTHPHU OCHOBHU I'PYIH CNIPSIMO eJIeK-
Tpokapauorpadpcku (EKI), exokapauorpadcku
(ExoKT) v KIMHUYHU U JTa6OPAaTOPHU KPUTEPUH.

ExoKT uepseHu ¢prazoee skaoueam:

* MalMeHTH C Heo6sICHMMA JIeBOKaMepHa XU-
neptpodusi;

* JIEKOCTEeNIeHHU K'bM YMEPEHHU KJIAMHU 3a60-
JISIBAaHUS;

* JWJIaTUpaHa aopTa;

* MalMeHTHU C NPOSIBU Ha ChbpAedyHa HeJOoC-
TaTBYHOCT NPU 3ala3eHa CUCTOJHA GYHKILUSA Ha
sasiBa kamepa (HFpEF).

>> 4

ing to the progressive accumulation of the glyco-
sphingolipid globotriaosylceramide (Gb3/GL-3)
and its derivative globotriaosylsphingosine (Ly-
so-Gb3/Lyso-GL-3) in tissues and organs, includ-
ing the heart, kidneys, eyes, vascular endothelium,
nervous system, and skin, causing inflammation
and fibrosis. These processes commonly result in
organ dysfunction, which is often the first clini-
cal evidence of FD. Lyso-GL-3 is considered a key
biomarker for the disease. Cardiovascular com-
plications are the leading cause of death in these
patients, which makes early diagnosis critical to
reducing morbidity and mortality. Treatment in-
cludes enzyme replacement therapy or chaperone
therapy.

OBJECTIVE

The aim of screening is to identify FD by as-
sessing a-Gal A enzyme activity and Lyso-GL-3
levels, followed by genetic analysis in cases with
reduced a-Gal A activity and elevated Lyso-GL-3
levels in a selected high-risk patient group.

METHODS

A selection of high-risk patients, exhibiting FD
red flags, was made. They were classified in four
main groups based on electrocardiographic (ECG)
criteria, echocardiographic (EchoCG) criteria,
clinical features, and laboratory findings.

Echo(G red flags include:

* Unexplained left ventricular hypertrophy
(LVH)

* Mild to moderate valvular disease

* Dilated aorta

 Signs of heart failure with preserved left
ventricular systolic function (HFpEF)

ECG red flags include:

* Voltage data for LVH
e Shortened PR interval



EKT uepeseHu ¢pnrazoee ska0uyeam:

* BOJIT@XXHU JJaHHU 3a JIeBOKaMepHa XuIlep-
Tpodus;

* ck'bceH PR nHTepBai;

* HeraTUBHU T-BbJIHU B IPEKOPUATHUTE OT-
BeX/IaHUS;

* PUTBMHO-NIPOBOJHM HapylleHUs, HaJjara-
IIM MMIJIAHTUPAaHeTO Ha IOCTOSIHEH eJIeKTPOo-
KapAUOCTHMYJ/aTOp B paHHA B'b3pacT;

* GpaJuKapAus.

KaunuyHume nposigu ce uzpassieam 6e8:

* MPUCT'BIU Ha 60JIKA U yCelLljaHe 3a NapeHe U 13-
TpBIBaHe B pblieTe ¥ KpaKaTa (aKpornapecTe3nH);

* MaJIK4, JIeKO HaJMWIrHaTH TbMHOYEpPBEHH,
YyepBEeHUKABO-JIMJIaBU MeTHA M0 KoXaTa (aHTHo-
KepaTOMH), IpeIUMHO B 06J1acTTa OT KOopeMa /0
KOJIEHETE;

* HaMaJleHa CII0COOHOCT 3a U3MOTSBAHE;

* IOMBbTHSBAaHe Ha POroBULATA U JellaTa Ha
OKOTO;

* CTOMAIlHO-YPEeBHHU Np06JieMU (KOpeMeH Juc-
koMdopT, Aedekanuss HEMOCPEACTBEHO CJie]| Xpa-
HeHe, YeCTH, JIEKU /10 TeXKHU JUapuU 1/WJM 3allek,
MeTeopHU3bM, CTOMAILHO-YpeBHA 60JIKa U ClIa3MU);

* LIyM B yIIUTE U NPOrPECUBHA UJIM BHE3aMHA
3ary6a Ha c/1yxa;

* cs1ab0oCT, 3aMastHOCT, CBETOBBPTEXK U IJIaBO-
60JiMe OT HEBPOJIOTMYHHU yBpEXJAHUA U JIpyry
MO3'BYHOCH/I0BU 3a60JIsIBaHUS;

* TPAaH3UTOPHU UCXEMUYHU aTaKU;

* UHCYJIT (4ecTO B HEOOMYaTHO paHHA Bb3PacT);

* HapyuleHa QYHKIUs Ha GbOpenute U 6b-
OpeyHa HEJIOCTATbUYHOCT, 4eCTO 6e3 ArabeT;

* IPOTEUHYpPHUs U MUKPOaJIOyMUHYpPUS;

* CbpJEYHH YCI0KHEHUs KaTO apUTMMH, XH-
neprpodusi Ha JfABaTa KaMepa U HeIlpaBUJIHO
GYHKIMOHUPAIIY ChP/IEYHH KJIaly;

* UHQAPKT U Cbp/JleyHa HeJ0OCTATbYHOCT.

JlabopamopHume u3ci1edeaHusi npociedsasam:

* XPOHMYHO 3aBUIIEHHM CTOHHOCTH Ha
NTproBNP u hsT-TponoHuH;

* HeOOGsICHUMA MPOTEUHYPUS UJIU MHUKPOAI-
OYMUHYPHUS;

* HaMaJieHa 6bOpeyHa rjaomepysnHa UIATpa-
nus (eGFR).

T. Stamenova et al.

Screening for Fabry disease... CARDIOLOGY
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* Negative T waves in precordial leads
* Conduction abnormalities requiring pace-
maker implantation at a young age

* Bradycardia

Clinical manifestations include:

 Attacks of burning pain and tingling in the
extremities (acroparesthesias)

* Small, slightly raised, dark red to red-
dish-purple skin spots (angiokeratomas) pre-
dominantly in the area between the abdomen and
knees

* Reduced sweating ability

* Corneal and lens opacities

 Gastrointestinal issues (abdominal discom-
fort, postprandial defecation, frequent mild to se-
vere diarrhea/constipation, bloating, abdominal
pain, and cramps)

 Tinnitus and progressive or sudden hearing
loss

* Weakness, dizziness, vertigo, and head-
aches, caused by neurological damage and other
cerebrovascular diseases

* Transient ischemic attacks

* Stroke (often at an unusually young age)

* Renal impairment or failure, often without
diabetes

* Proteinuria and microalbuminuria

 Cardiac complications, such as arrhythmias,
LVH, and valve dysfunction

* Myocardial infarction and heart failure

Laboratory findings include:
elevated NT-proBNP
high-sensitivity troponin T (hsT-troponin)

* Chronically and

* Unexplained proteinuria or microalbumin-

uria

* Reduced glomerular filtration rate (eGFR)

5 <<
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[Ipy HasMuMe Ha CUJIHO KJIWHUYHO IMOA03pe-
HUe, cjeJ, BHUMaTeseH QU3WYeCKU Mperyies U
cnenGUYHHU JTAOOPATOPHHU TECTOBE, HACOYBAIIU
BHHMaHUETO B IIOCOKA Ha 60JIeCTTa, Ce MPUCTbII-
Ba K'bM B3eTa Kp'bBHA IP006a € KapTa 3a cyxa Kalka
kpbB (DBS). DBS e Buj B3eMaHe Ha BEHO3HA KP'bB-
Ha 1po6a, NpU KOsSITO KP'bBTA Ce HAaKalBa U U3Cy-
1I1aBa BbPXy ClelraiHa GUATbPHA XapTHS C MOC-
JiefBalllo 6MOXUMHUYHO U3CJie/IBaHEe HA eH3UMHATa
aKTUBHOCT Ha a-Gal A u HuBaTa Ha Lyso-GL3 u re-
HeTHUYHA BepUUKAIHMs IPHU MOHMKEHA eH3WMHA
aKTUBHOCT WJIY 3aBUILIEHO HUBO Ha Lyso-GL3.

OnpefieniHETO Ha €H3MMHa aKTUBHOCT Ha
asida-ranakTosyaza A Npu MbKe ce Mpenopby-
Ba KaTO I'bpBa CTbIIKA 3a CKPUHUHT. B ciayyauTe
Ha NMOTBbpJEHA MOHIKeHa eH3MMHa aKTHBHOCT
WM 3aBHULIEeHO HUBO Ha Lyso-GL3 ce mpoBexja
reHeTU4YeH TeCT 3a TbpceHe Ha MyTalusd. KeHuTe,
cycrnekTHU 3a B®, MoraT fja ca ¢ 10YTH HOpMaJIHU
HHBa Ha eH3MMHaTa aKTUBHOCT Ha GLA, cienctBue
Ha HaJIMYMETO Ha 3/[paBa U MyTaHTHA X-XpOM030-
Ma, B pe3y/ITaT Ha KOeTO eH3MMHUST aHa/Iu3 He
e oCcTaTbyeH 3a NOoCTaBsHe AuarHosa. [Ipu Tax e
Heo6X0J MO Jia Ce U3BbPILY FreHETUYEH TEeCT.

®ur. 2 // Fig. 2
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In cases of strong clinical suspicion follow-
ing a thorough physical examination and spe-
cific lab tests, a blood sample is taken using a
Dried Blood Spot (DBS) card. DBS is a blood col-
lection method, involving the collection of the
blood, followed by its drying on a special filter
paper for biochemical testing of a-Gal A enzyme
activity and Lyso-GL-3 levels, with genetic ver-
ification if a-Gal A activity is low or Lyso-GL-3
levels are elevated.

Testing for a-Gal A enzyme activity in males,
is recommended as the first screening step. In the
cases of confirmed reduced enzyme activity or Ly-
so-GL-3 levels elevation, genetic testing for GLA
mutations is conducted. Women suspected of FD,
can have normal levels of enzyme activity of GLA,
due to the presence of both healthy and mutant
X-chromosome, thus making the enzyme activity
analysis insufficient for diagnosis. Therefore, a ge-

netic test is necessary.

®ur. 1. Kapra 3a cyxara kanka kpbB (DBS)
Y HeoOxXo/jMMaTa BeHO3Ha Kp'bBHA IPo6a

Fig. 1. Dry Blood Spot (DBS) card and the required
venous blood sample




dur. 4 // Fig. 4

Ha ¢ur. 2, 3, 4 e oHar/zie/leHa TexHHWKaTa Ha
HaKallBaHe Ha B3eTaTa BEHO3HAa KPbB BbPXY
crenuasHa 6JIaHKA — KapTa 3a cyXa Kalka KpbB
(DBS). llesiTa e kKpbBTa Aa 6'bJe MPELU3HO HAKa-
MaHa B MOCOYEHHTEe KPbroBe, 6€3 Ja U3/r3a OT
o4yepTaHUsATA.

PE3YJITATU

B nepuog ot 16 Mecela ca CKpyHUpaHu 69 na-
[[MEHTH, OT KOUTO 56% ca MbKe, cCpe/lHAa Bb3pacT
60 rogunu. [loArpynoBUAT aHaIU3 NPY MALUEHTHU-
Te T0Ka3Ba KJIWMHWUYHU JIaHHHM 32 33/1yX — pu 52%,
cTeHOKapaus — 62%, ot kouto 46% c eHJOTeNHA
auchyHkius. [lanpeHTUTe ¢ pUTBMHO-TIPOBOJHU
HapyueHus ca 56%, oT kouto 32% ¢ UMIJIAHTHUPaH
[IEKC (cpeana Bw3pact - 60 roz.). [[pu6ausuTeHo
60% ca mauWeHTUTE CbC CbpJedyHa HeAOoCTaTbhy-
HOCT MpH 3ana3eHa ppakius Ha U3 IackBaHe. Jle-
BOKaMepHa xunepTpodusi ce HabsroaBa npu 80%,
NalyeHTUTe C XPOHUYHO ObOpeyHO 3aboJisiBaHe
ca 30%. C npexxuBsiH paneH UMMU ca 7%. Jlabopa-
TOPHUTE W3CJe/IBaHUS MOKa3BaT, ye 42% ca cbC
3aBulleHu croiiHocTU Ha NTproBNP, 61% ca cbc

T. Stamenova et al.

Screening for Fabry disease... CARDIOLOGY

Volume 8, Number 2 « 2025
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dur. 3 // Fig. 3

Figures 2, 3 and 4 demonstrate the tech-

nique of dropping the collected venous blood
onto a special form - a Dried Blood Spot (DBS)
card. The goal is to precisely drop the blood into
the indicated circles without going outside the

outlines.

RESULTS

Over the course of 16 months, 69 patients
were screened (56% male; mean age: 60 years).
Subgroup analysis revealed the following: Dys-
pnea in 52%, angina in 62% (46% with endothe-
lial dysfunction), Cardiac conduction disorder in
56% (32% with implanted pacemakers; mean
age: 60 years), approximately 60% with HFpEF,
left ventricular hypertrophy in 80%, chronic
kidney disease in 30%, early stroke in 7%. Lab-
oratory findings showed: elevated NT-proBNP in
42%, elevated high-sensitivity troponin in 61%,

7 <<
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3aBUILIEHM CTOMHOCTM Ha BHUCOKOYYBCTBUTEJIEH
TPONOHMUH, 26% - c HamasieH eGFR<60 ml/min. [1a-
LHEeHTHTe C MpoTenHypus ca 8.7%, a Te3u ¢ MUKPO-
anobymuHypus - 11.6%. Ilpu Bcuuky e nmpoBefieH
DBS 3a u3csieBaHe Ha eH3MMHATa aKTUBHOCT Ha
a-Gal A (c pedepeHTHH CTOHHOCTH Ha HOpMara >
2,8 umol/L/h) u HuBata Ha Lyso-GL-3 (c pepepeHT-
HU CTOMHOCTH Ha HopMaTa < 3,5 ng/mL). [Tonyye-
HUTE pEe3YyJITaTH OTXBBPJAT 6osiecTTa Ha Pabpw.
HskosKo OT nmpobuTe ca U3NpaTeHU 3a FeHeTU4Ha
BepudUKaLMs Nopajy NOHKEHA eH3UMHA aKTHB-
HocT (rpu 1 mauyeHT) ¥ MOpajy 3aBUILIEHO HUBO Ha
Lyso-GL3 (npu 6 nanuenTu). Bnocieacteue rexe-
TUYHUSAT aHAIU3 OTXBbpJIs 6oJiecT Ha Pabpu npu
TsAX. i34akBa ce pe3y/aTaT Ha 5 U3NpaTeH! TecTa.

OBCBXXJAHE

Pa3riie[aHOTO My/JITUCHCTEMHO 3a00JIsIBaHe ce
OTHacCsl KbM IpynaTa Ha T.Hap. “60J1ecTH Ha JIU30-
30MHUTe HaTpynBaHus". [I[porpecuBHOTO HAaTpyN-
BaHe Ha JIMIIMJAU BOAU [0 YBpeXJaHe Ha pa3Jny-
HH KJIETKH, KOETO NMPUYMHSABA LIUPOK CIEKTHP OT
JIEKU JI0 TEXKU CUMIITOMH, BKIFOYUTETHO OTEH-
[IMaJIHY KMBOTO3aCTpallaBallld MOCIeJUId KAaTo
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reduced eGFR < 60 ml/min in 26%, proteinuria in
8.7% and microalbuminuria in 11.6%. DBS testing
was performed on all patients, intended to test the
activity of a-Gal A (with normal reference value >
2,8 umol/L/h) and Lyso-GL-3 levels (with normal
reference value < 3,5 ng/mL). The results obtained
ruled out FD. Some samples were sent for genetic
analysis due to low enzyme activity (1 case) and
elevated Lyso-GL-3 (6 cases), FD was once again
dismissed. Results are pending for five additional

samples.

DISCUSSION

Fabry disease is a multisystem disorder clas-
sified as a lysosomal storage disease. Lipid accu-
mulation leads to damage in various cells, causing
symptoms ranging from mild to severe, including
life-threatening complications like kidney failure,
myocardial infarction, and stroke at relatively

young ages.
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Fig. 5. Percentage ratio of red flags in the selected risk group

>> 8



O0bOpedyHa HeJOCTATBYHOCT, UHGAPKT U HHCYJIT,
YeCTO B CPAaBHUTEJIHO paHHA Bb3PacT.

EnHu oT paHHUTe MU3BM Ha 6oJsiecTTa ca OT
cTpaHa Ha nepudepHaTa HepBHa cucTeMa. bosikaTta
B KpalHULIMTE, TPEAUMHO JIOJTHUTE, € e/IUH OT II'bp-
BUTE cuMITOMU. Hail-yecTo 6oJikaTa e enu304uIHa
Y 4YeCTo Hapu4yaHa ,Kpu3u Ha Pabpu”. Ts e XxpoHUU-
Ha W Cce W35IBSIBA KATO Pas/iMYHU BHUJOBE aKpola-
pecTe3uu — U3TPbIIBaHe, MpaBy4YKaHe, TapeHe Ha
KpalHULIMTE, HECOKOWHW KpaWHuUU. Hepsgko e
M351Ba Ha pPaHHO 3acsraHe Ha TaCTPOMHTECTHUHAJI-
HUS TPaKT — 60JIKa B KOpeMa 0CO6eHO e/l HaxpaH-
BaHe, JlMapHsl, raJileHe U TMOBPbILAHE, KOETO MOXKe
Jla IoBeJle /10 oTcabBaHe. AHxuipo3ara (Jimca Ha
W3I0TSBAHe) WM XUIOXKUApo3a (HaMmasieHO MoTe-
He) ca mpo6JieM npu 60JTHUTE € 60JIECTTA U €A CBBP-
3aHH C HEITOHOCUMOCT K'bM BUCOKH Y HUCKHU TeMIIe-
paTypHy Y BOJSAT /10 IOHMKeHa U3PBKIUBOCT IPU
¢dusuyecky HaToBapBaHUs. OTIMYKTEJIEH U BaXKeH
CUMIITOM Ha 60JIeCTTa Ca aHTMOKEPATOMUTE — Yep-
BEHO-BHOJIETOBU JI0 YepHU CBJOBHU Jie3WH, Hau-
4YeCTO IO KOXKaTa B CJAGHWHHATA 00J1acT, 6eJpaTa,
30HATa OKOJIO IT'bIIA U [JIyTeIHTA 00J1aCT, B pe/JIKU
C/ly4au MoraT ia 6'bJJaT OTKPUTH U 10 APYTH 30HM.

B meTcka wiav B Mo-K'bCHA Bb3PacT ce yCTa-
HOBSIBAT XapaKTEpPHU MPOMEHU B POrOBUIATA —

C
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Early symptoms often involve the peripher-
al nervous system, including chronic pain in the
limbs (especially lower limbs). The pain manifests
itself as various types of acroparesthesia (tingling,
numbness, burning sensations and restlessness
in the extremities) and has intermittent character
described as ,Fabry crises.” Gastrointestinal in-
volvement is also common, such as postprandial
abdominal pain, diarrhea, nausea, vomiting that
can lead to weight loss. Reduced sweating (anhi-
drosis or hypohidrosis) affects heat tolerance and
physical endurance. A key symptom is angioker-
atomas - vascular lesions appearing on the skin,
predominantly in the groin, thighs, and abdomen,
and rarely in other areas.

At an early age or later corneal changes (“cor-
nea verticillata”) can be detected during ophthal-
mological examinations. It is caused by the depo-
sition of undegraded intermediate metabolite in
retinal vessels.

Renal involvement with signs of albuminuria
and proteinuria typically begins in the second de-
cade of life. Cardiac complications, including left

B

®dur. 6. AHrHOKepaTOMHU B PAa3JIMYHU TeJIeCHU 06J1acTH (M306pAXKEHUETO € B3ETO OT UHTEPHET)

Fig. 6. Angiokeratomas with different locations (the image was sourced from the internet)
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“cornea verticillata”. Te ce gb/oKaT Ha oT/iaraHe
Ha HepasrpajieH MeXJWHeH MeTaboJIUT B KpPb-
BOHOCHUTE CHJ0BE Ha PETUHATA C [IEHTPOOEKHO
pas3MoJIoXKeHUE, KOETO JIECHO Ce yCTaHOBsIBA MpHU
odTasMOJIOTUYEH Mperes,.

3acaraHeto Ha ObOpeyHaTa QYHKLUMS C MpH-
3HAllY Ha aJIOYMUHYPUS U TPOTEUHYPUS MOXKe Ja
ce Ha6JII0/IaBa OlLje Ipe3 BTOPOTO JeCeETU/NEeTHE OT
kuBoTa. [Ipu 40-60% oT nmayueHTUTE ce HAGJIIO-
JlaBa 3acsiraHe Ha ChpLETO - JIeBOKaMepHa Xunep-
Tpodus (JIKX), puTbMHO-IPOBOAHU HapyLIEHHUS,
CTeHOKapAusa W paucnHes. KapauvoMuonaTusaTa
BKJIIOYBA JMACTOJIHA JUCPYHKIMSA U HEOOSICHUMA
KOHLIEHTPHUYHA JIeBOKaMepHa XuIepTpodusi, Kos-
TO € TUIIMYHO HEOOCTPYKTHUBHA U 3acsAra [10-4eCTo
MBXKeE, OTKOJIKOTO »eHHU. C Bb3pacTTa ce pa3BHBa
MUoKapaHa ¢prubpo3a, KOSITO e MPOTpecruBHA U BJIO-
1aBa Cbp/ieyHaTa QYHKLMA 40 CTENeH Ha 3aCTOU-
Ha CbpZiedHa HeJOCTAT'bYHOCT B KpallHUTE CTauU
Ha 6oJsiecTTa. Hall-uHBa/IMAM3MpaniuTe U3sBU Ha
6oJiecTTa ca CBBbpP3aHU C liepebpoBaCKy/IapHUTE
yBpexJaHus ¢ MyJTUPOKaJIHO 3acsiraHe Ha MaJl-
KUTe KPbBOHOCHHU CbJi0Be. Te MoraT /a ce U3ABAT
C pa3HOO6pa3HU CUMIITOMHM, Bapupallyd OT JIEKU
Jl0 MHOTO TE€XKH — [J1IaB060JIUE, 3aMaliBaHe, TPaH-
3UTOPHHU UCXEMUYHU aTaKH, UCXEMUYHU MO3BYHU
WHCYJITH, Cb/I0Ba JleMEHLIUSL.

Ha cKpUHUHT no//1eXaT BUCOKOPUCKOBH MaLy-
€HTH NPU HaJIMYHeTO TIOHE Ha eJVH OT CJIeJHUTE
KpuTepun: GamMuaIHa o6pemMeHeHOCT, Xb3 u iuanus-
HO Jie4eHHe C HEYCTaHOBEHO OCHOBHO 3a60JIsIBaHE,
HeoOsicHUMa JeBokKaMepHa xuneptpodus (JIX),
npekapaH MHGapKT Ha Muokapga (MM) wau uH-
CYJT Ha Bb3pacT noj 50 roj., pUTbMHO-IPOBOJAHU
HapylleHUs], HaJlaraliy UMIJIaHTUPaHe Ha IOCTos-
HEH eJIEKTPOKapAMOCTUMY/IaTOP B paHHa Bb3PacT.
[I'bpBaTa CT'bIIKa Ha CKPUHHWHTA € ONpe/ie/ITHETO Ha
€eH3MMHa aKTUBHOCT Ha ajda-rajakro3ujasa A. B
C/lydauTe Ha NMOTBbpJEeHA NMOHMKeHa eH3UMHaA aK-
TUBHOCT Ha 0-Gal A iy noBuIlleHW HUBA Ha Lyso-
GL-3 ce npucTbnBa KbM NIPOBEX/JAHE HA TeHETH-
YeH TeCT 3a uJieHTUUIIMPaHe Ha My TalUsTa.

[Ipu joKa3BaHe HA reHeTUYHA MyTal|s ce IpHU-
Jlara eH3UMHO-3aMeCcTUTe/IHa Tepanust. Ts Joka3zaHo
KOpUTMpa eH3NMHUs 1ePULUT U epeKTUBHO 3a6aBsi
WJIY cliMpa MporpecusTa Ha 3a6o.1s1BaHeTo. O7106pe-
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ventricular hypertrophy and arrhythmias, are ob-
served in 40-60% of patients. Cardiomyopathy
includes diastolic dysfunction and unexplained
concentric left ventricular hypertrophy, which is
typically non-obstructive and affects men more
often than women. With age, progressive myo-
cardial fibrosis develops and worsens cardiac
function to the point of congestive heart failure
in the final stages of the disease. The most dis-
abling manifestations of the disease are associ-
ated with cerebrovascular damage with multi-
focal involvement of small blood vessels. These
can manifest with a variety of symptoms, ranging
from mild to very severe - headache, dizziness,
transient ischemic attacks, ischemic strokes, vas-
cular dementia.

Screening should focus on high-risk patients
meeting at least one of the following criteria: Fam-
ily history of Fabry disease, Unexplained left ven-
tricular hypertrophy, Patients with chronic kidney
disease on dialysis, with no discovered underlying
cause, Early myocardial infarction or stroke (< 50
years old), Early pacemaker implantation due to
conduction disturbances.

The first step of screening is the determina-
tion of the enzyme activity of alpha-galactosi-
dase A. In cases of confirmed reduced enzyme
activity of a-Gal A or increased levels of Ly-
so-GL-3, a genetic test is performed to identify
the mutation.

When a genetic mutation is proven, the
treatment that is applied is enzyme replace-
ment therapy. It has been proven to correct
the enzyme deficiency and effectively slows or
stops the progression of the disease. Currently,
two drugs are approved for treatment: agalsi-

dase alfa and agalsidase beta. However, it is im-
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HU 3a JieueHHe KbM MOMEHTa ca /iBa MeJMKaMeH-  portant that the treatment is started as early
Ta - arajicuiasa-anda u arancupasa-6era. BaxHo e 55 possible in order to have the best possible
obaye JIeYeHMeTO /ia 3aTll0YHEe Bb3MOXHO Hali-paHo,

. effect.
3a Jla UMa ¥ Bb3MOXKHO Hal-106bp ePeKT.

3AKJ/IIOYEHHUE CONCLUSION

BosiectTa Ha @abpu e psiAKO, TPOrpecUBHO, MyJI-
TUCHUCTEMHO 3a60JIsIBaHe, BOJELIO 10 3HAYUTETHO
HaMaJIiBaHe Ha NPOAB/DKUTEJHOCTTA Ha KHUBOTAQ, tem disorder that significantly reduces life expec-
lI0paZii KOETO paHHaTa AMarHOoCTHKa "pes OIMCA-  tancy. Early diagnosis via the described screening
HUS CKPUHUHIOB METOJ, € OT CBIIECTBEHO BaXXHO
3Ha4yeHue 3a NIpuJIaraHe Ha CBOEBPEMEHHO JledeHue
3a KOHTpOJI HAa CUMIITOMUTE, IPelOTBpaTABaHe Ha
YCJIOXKHEHUATA U HaMaJ/IsIBaHe Ha CMbPTHOCTTA. mately reducing mortality.

Fabry disease is a rare, progressive, multisys-

methods is critical for timely treatment, symptom
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control, and prevention of complications, ulti-
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IMPOCJIEAABAHE HA ®YHKIIMOHAJIHUTE IIOKA3ATEJIU CIIOPE/]
MOAUPULIMPAHATA CKAJIA HA RANKIN U HHAEKCA HA BARTHEL
INPU NTAHUEHTH C UCXEMHWYEH UHCYJIT C IIPUJIO’)KEHA UHTPABEHO3HA
TPOMBOJIN3A B CPABHEHUE C HECIIELUU®PWNYHO JIEYEHUE

H. lumumpoe®?, T. lempoea®? C. Beceaunoe'?, I. Amanacos’, P. Mapkoed’, /. Tep3uesg’

!Kaunuka no HepeHu 6osecmu, MBAJI ,Copye u mo3sk” - Bypzac
2Kamedpa no Hegpo102usi, ncuxuampusi u ncuxo.ozaus, MeduyuHcku gpakyamem,
Ynueepcumem ,Ilpop. 0-p Acen 3namapos” - bypzac

Pe3wme. M03BbYHOCHAOBUTE 3a60/IIBAHUS, U B YaCTHOCT UCXEMUYHUTE UHCY/ITH, 3aeMaT OCHOB-
HO MSICTO CpeJi COIlMaJHO3HAYMMUTE GOJIECTH MOPAJU CBbp3aHaTa C TSIX BHCOKA 3a60JIseMOCT,
CM'BPTHOCT ¥ UHBaUAU3alus. UHTpaBeHO3HATa TPOM6OJIM3a C peKOMOHWHAHTEH T'hbKaHEH I1J1a3-
MUHOTEHEH aKTHUBATOpP € eJHO OT MaJIKOTO OA0GPEHU JIeYEHUS 32 OCT'bP HUCXEMUYEH HHCYIIT.
HacTosiimoTo n3cie/jBaHe BKJIOYBA JIBE FPYIH MallUEHTH C UCXEMUYEH MO3'bYEH UHCYJIT — ChC U
6e3 MpoBe/ieHa UHTPaBEHO3Ha TPOMGOJIU3a, U LIeJIU TAXHOTO MPOC/IesiBaHe Ha TPETUS MECel] OT
VMHIIUJIEHTA U CpaBHsIBaHe criopes MoAudUIiMpaHaTa ckasa Ha Rankin u unzaekca Ha Barthel. Yc-
TaHOBSIBAT Ce M0-HEGIaronpUsITHU U3X0JHU MTOKAa3aTeJU OT CKAJIUTE B IpynaTa C MHTPaBEHO3HA
TPOMGOJIM3a, KOUTO Ce MOoA06PsABAT 3HAYMMO Ha TPETHUs Mecell. PesysiTaTUTe ca B MOAKpena Ha
TpalHUTE M0JI3U OT MHTPAaBEeHO3HATa TPOM6OJIU3a B /bJITOCPOYEH ACIEKT.

KiroyoBu JyMm: MHTpaBeHO3HA TpoM6osM3a, uHAekc Ha Barthel, mogudunupana ckana Ha
Rankin

COMPARISON OF MODIFIED RANKIN SCALE AND BARTHEL INDEX IN PATIENTS
WITH ISCHEMIC STROKE TREATED WITH INTRAVENOUS THROMBOLYSIS
COMPARED WITH NON-SPECIFIC TREATMENT

L. Dimitrov®?, T. Petrova®?, S. Veselinov'?, G. Atanasov’, R. Markova’, D. Terziev'

INeurology Clinic, Heart and Brain Center of Clinical Excellence - Burgas
2Department of Neurology, Psychiatry and Psychology,
Faculty of Medicine, Prof. Dr. Assen Zlatarov University - Burgas

Abstract. Cerebrovascular diseases, and in particular ischemic stroke, occupy a major place
among socially significant diseases due to the associated high incidence, mortality and disability.
Intravenous thrombolysis with recombinant tissue plasminogen activator is one of the few
approved treatments for acute ischemic stroke. The present study includes two groups of
patients with ischemic stroke, treated or not with intravenous thrombolysis, and aims to follow
them up to the third month and compare the modified Rankin Scale and Barthel Index Scores.
We found less favorable baseline scores in the intravenous thrombolysis group, which improved
significantly at the third month. The results support the long-term benefits of intravenous
thrombolysis.

Key words: intravenous thrombolysis, Barthel Index, modified Rankin Scale
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BBBEJEHHUE

Mo3B4YHOCBHA0BUTE 3a60J/sIBaHUS, U B 4acT-
HOCT HCXEMHUYHUTE HWHCYJTH, 3aeMaT OCHOBHO
MSCTO Cpe/J] COIMATHO3HAYMMUTE 6OJIECTH Topa-
Jli CB'bpP3aHaTa C TAX BUCOKA 3a00JIIEMOCT, CMbPT-
HOCT U MHBa/IM/iM3anus. bbarapus 3aema eiHo OT
I'bPBUTE MeCTa B CBETA 10 3a60J11eMOCT U CMBbPT-
HOCT OT 3a60J/1sIBaHUsITA OT Ta3u rpymna [1].

MuaTpaBeHo3HaTta Tpom6osusa (MBT) c pe-
KOMOWHAHTEH TbKaHeH MJIa3MUHOTeHEeH aKTH-
BaTop (Alteplase) e eqHO OT MasKOTO 0J06PEHU
JleueHHUs 32 OCTBpP UcxeMU4yeH UHCYyAT [2]. Tbi
KaTo ob6ave BpeMeTo 3a Mpocye/issBaHe B KJINHUY-
HU U3MUTBAHHUSA € OTPAaHUYEHO, 2 B KJIMHUYHATA
IpaKTHKa - JI0pPHU Ollje MOoBeYe, 32 JbJTOCPOYHH-
Te epEeKTH Ha TO3U TepaneBTUYEH METO/| BbPXY
IpeXUBSIEMOCTTA U Bb3CTAHOBSIBAHETO Ha MalLlU-
eHTHUTe MMa HeJocTaTbuHa MHPopmanusd. Expo-
BaCKyJlapHaTa Tepamnus (KaTeTbp-6a3upaHa Me-
XaHWYHA TPOMOGEKTOMHUSI ChC CTEHT PETPUBHP) €
WHAMKaIY4 Kiac [A 3a naieHTH, TOCT'bIIBALIHY B
paMKHUTe Ha M0-MaJIKO OT 6 4aca OT Ha4yaJoTO Ha
CUMIITOMUTE, HO TaKaBa Ce U3BBPIIBA CaMO MpHU
JlOKa3aHa OKJIy3Husl Ha roJisiM UHTpauepebpasieH
aprepuasneH cb/j [3]. U3BecTHO e, ye ycnexbT NpH
JiedeHHe Ha OCT'bP UHCYJIT U3HMCKBA U3BbPIIIBaHe-
TO Ha epeKTUBHA peBacKyJapU3upalla Tepanus
Bb3MOXKHO Hal-CKOpO, a HaW-4yecTaTa U IMOBCe-
MeCcTHa Bb3MMKHOCT e UBT.

Muruet et al. [2] npoBexaaT MaIabHoO Mpoy4-
BaHe, BKJIIOYBAIIO MAI[UEHTH C UCXeMUYeH UHCYJIT
- 246, nexyBanu c UBT, u 492 koHTpoJU. YCTaHO-
BeHa e MO0-BHCOKA IMPEeXUBSAEMOCT B rpynata Ha
JleyeHHe, KaTo TPOMOOoJIM3aTa e HaMaJ/InJa 3HauU-
TEJHO PUCKA OT CMBPTHOCT, 0COGEHO MpPH MalK-
€HTH, KOUTO Ca TPAHCIOPTUPAHU 0 GOJTHUILATA
B PaMKHTe Ha 3 yaca OT HayaJIoTO Ha MHLH/IeHTa.
OcBeH € T0-BUCOKA IbJITOCPOYHA MPEKUBAEMOCT,
UBT e cBBbp3aHa U Cc moJ06peH QYHKIMOHAJIEH
CcTaTyc Ha manueHTuTe. [1006GHU 3aKJIIOYEHUS
npaBsaT Clua-Espuni et al. [4], Ho Te ce pokycupaT
¥ BbpPXy IpOy4YBaHe Ha Bb3MOXXHUTE PA3JIUKU B
JUbJITOCPOYHATA MPEKUBAEMOCT CJIeJ| ITbPBU WH-
cyat ¢ UBT mexay nmosioBete. Oka3Ba ce, ye cTe-
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INTRODUCTION

Cerebrovascular diseases, and in particular
ischemic stroke, occupy a major place among so-
cially significant diseases due to the associated
high incidence, mortality and disability. Bulgar-
ia ranks among the first in the world in terms
of incidence and mortality from diseases in this
group [1].

Intravenous thrombolysis (IVT) with recom-
binant tissue plasminogen activator (Alteplase)
is one of the few approved treatments for acute
ischemic stroke [2]. However, because the fol-
low-up time in clinical trials is limited, and even
more so in clinical practice, there is insufficient
information about the long-term effects of this
therapeutic method on patient survival and re-
covery. Endovascular therapy (catheter-based
mechanical thrombectomy with stent retriever)
is a class IA indication for patients presenting
within less than 6 hours of symptom onset, but
is only performed if there is proven occlusion of
a large arterial vessel [3]. It is known that suc-
cess in treating acute stroke requires performing
effective revascularization therapy as soon as
possible, and the most common and ubiquitous
option is IVT.

Muruet et al. [2] conducted a large-scale study
involving patients with ischemic stroke, 246 treat-
ed with IVT and 492 controls. Higher survival was
found in the treatment group, as thrombolysis has
significantly reduced the risk of mortality, espe-
cially with patients who are transported to the
hospital within 3 hours of stroke onset. In addi-
tion to providing higher long-term survival, IVT is
associated with improved functional status of pa-
tients. Similar conclusions were made by Clua-Es-
puni et al. [4], but they focused on studying possi-
ble differences in long-term survival after a first

stroke with IVT between the sexes. It turns out



NeHTa Ha CM'bPTHOCT OT MHCYJT € MO-HUCKa MPHU
>KEHUTe cJie]| JiedueHHe ¢ TpoMOoJiu3a, a obIIaTa
10132 3a MPEKUBSAEMOCTTA Ha JIeKyBaHUTe NalU-
€HTU MO>Ke J1a Ce 005ICHU C 6/1aronpusTHUS ePEKT
Ha TPOM60JIM3aTa UMEHHO BbPXY KEHUTE.

[IpencraBisiBa MHTepeC BBIPOCHT Jajd Malu-
EHTUTE C JIeK UCXEMHUYEH UHCYJIT ChII0 MOTaT Jia ce
noesusaaT ot MBT. Tol e pasmienan ot Lei et al. [5],
KOWTO KOMEHTHPAT HESICHOTATa Ha Bp'b3KaTa MeXy
edrKaCHOCTTa Ha MeTO/la U U3XOAHUS pe3y/ITaT OT
ckasiata NIHSS npu siekrTe UHCY/TH, 32 pa3JivKa OT
NOTBBbPZIEHATA KOpeJialusi MPYU YMePeH U TEXbK UH-
cynT. ABTOpUTE npociegaBaT nayreHTH ¢ NIHSS pe-
3ysTat < 5, iekyBanu ¢ VBT, u npueMar 3a ovinueH
pesysTaTa o MoAguduIMpaHaTa ckaja Ha PaHkuH
(mRS) < 1 Tpu Mecena cyies; HA4aJI0TO HA UHCYJTA.
YcraHoBsiBa ce, 4e UBT mMoxke a2 mofi06py 3HAYHUTE-
HO MPOTHO3aTa MPH JIEK UHCYJT, 63 PUCKBT OT Kbp-
BEHe U CMBbPTHOCTTA Jla Ce MOBUIIABAT. JlOMbJIHU-
TEeJIHU JJaHHU TpesicTaBaT Strbian et al. [6], ciopen
kouto UBT B pamkuTe Ha 90 MUHYTH B CpaBHEHUE
C MO-K'bCHATa TPOMOOJIM3A € CUJIHO U HE3aBUCHMO
CBbp3aHa C OTJIMY€eH Pe3y/ITaT IPU NalfUeEHTHU C yMe-
peHa 1 JieKa TexkeCT Ha MHcysTa. Shownkeen et al. [7]
CBILO aKIEHTHUPAT BbpPXy HE3a0aBHOTO 3allOYBaHe
Ha JIeYEHUETO, pa3VIeKJalKy B YACTHOCT NMPOBEXK-
JIAaHETO My OT MOGHJIEH eKUIL. Te ChOOIIABAT, Ye na-
LIUEHTUTE, IOJIYYUJIN TaKOBA JIeYeHHe, ca C TEH/EeH-
I[Ys1 3a T0-BUCOK KJIMHUYEH PE3YJITAT, BBIIPEKH 4e
He ce JIOCTUTa CTaTUCTUYecKa 3HAYMMOCT U 0OILH-
Te HUBA Ha CM'bPTHOCT, HE3aBUCUMO OT U3XOJHOTO
HHBO Ha MRS, ca cXoiHU MeX /Ty rpynuTe.

B eBporneiicko npoyuBaHe Ha Chwojnicki et al.
[8] e uscsnenBaHa TpUroAMILIHATA CMBPTHOCT OT
rcxeMudyeH MHCyaAT caeg UBT. ABTopuTe cu noc-
TaBAAT TaKaBa J'bJTOCPOYHA IieJl, IUTUPANKHY, Ue
WBT He Boau [0 HaMa/iABaHe HAa CMbPTHOCTTA B
'bpBUTE 3 Mecella ciief, UHCyaTa. Copes TEXHUTe
pe3ysTaTH ce oka3Ba obaue, 4ye BT e cusiHO CBB-
3aHa C MO-HUCBK PUCK OT CM'BPT B epuoza Ao 36
Mecella cJie/l McxeMU4YHUs UHCYIT. OCBEH TOBa ca
omnpejie/ieHM HE3aBUCUMHU MPEUKTOPH 3a HebJia-
rONpUsAITEH J'bJATOCPOYEH M3XO[], CpeJ, KOUTO ca
Hamnpe/Haa Bb3pacT U mRS > 2 TOYKU NpU J1exX0C-
nutanusanys. Machado et al. [9] ycraHoBsiBaT, ye
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that stroke mortality rate is lower in women after
treatment with thrombolysis, and the overall sur-
vival benefit of treated patients can be explained
by the beneficial effect of thrombolysis specifical-
ly on women.

Patients with mild ischemic stroke can also
benefit from IVT. Lei et al. [5] commented on the
ambiguity of the relationship between the efficacy
of the method and the initial NIHSS score in mild
stroke, in contrast to the confirmed correlation
in moderate and severe stroke. The authors fol-
lowed-up patients with NIHSS score < 5 treated
with IVT and considered an excellent outcome to
be a modified Rankin Scale (mRS) score < 1 three
months after stroke onset. It was found that IVT
can significantly improve the prognosis in mild
stroke without increasing the risk of bleeding and
mortality. Additional data are presented by Strbi-
an et al. [6] who found that IVT within 90 minutes
compared with later thrombolysis was strongly
and independently associated with excellent out-
come in patients with moderate and mild stroke.
Shownkeen et al. [7] also emphasized on the need
for immediate treatment, particularly considering
the intervention of a mobile team. They reported
that patients receiving such treatment tended to
have a better clinical outcome, although statistical
significance was not reached, and overall mortali-
ty rates, regardless of baseline mRS, were similar
between groups.

In a European study, Chwojnicki et al. [8] stud-
ied the three-year mortality from ischemic stroke
after IVT. The authors set such a long-term goal,
citing literature data that IVT does not lead to a
reduction in mortality in the first 3 months after
stroke. According to their results, however, IVT is
strongly associated with a lower risk of death in
the period up to 36 months after ischemic stroke.
In addition, independent predictors of adverse
long-term outcome include advanced age and
mRS > 2 points at discharge. Machado et al. [9]
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eJlHa TpeTa OT NALMEeHTHUTe C UCXeMUYeH UHCYIT
MMaT OTINYeH 5-ropunieH pesyatat ciaes UBT.
HesaBucuMu mpefuUKTOpU 3a TOBa ca MO-MJaja
B'b3pacT, no-HucbK NIHSS 24 yaca cnep UBT u oT-
JinyeH 3-MeceyeH QyHKIMOHAJIEH pe3yaTaT. Cro-
pen Fischer et al. [10] UBT okasBa uamepum epekT
BBbpXy pe3ysaTaTta no mRS g0 12 mecena.

Majhadi et al. [11] npoy4BaT dpakTOpUTE, BJIU-
sellyd BbpXy CMBbPTHOCTTA NPU NalMeHTH, Jie-
KyBaHU ¢ UBT. PUCKBT 3a paHHa CMBPTHOCT Ce
IIOBUILABA IIPU HEBPOJIOTUYHU YCIO0XKHEHHUS U
TPaH3UTOPHU UCXEMUYHHU aTaKH Npe3 NOCIeHHU-
Te 7 JHU, a NO-K'bCHATa ce 06ycyaBsl OT UHEK-
LIMU U KOMOPOUAHU cbecTossHUA. ChobIaBa ce, ye
BCUYKH HabJII0laBaHU NALMEHTH C U3KJIOUYEHHE
Ha 1 ca umaau mRS > 4 Ha cegmusg aeH caen UBT.

C ornien onpepesisiHe Ha Bpb3kaTa Mexay UBT
Y eJHOTOJMIIHUTE pe3y/ITaTH c/le], MUHCYT, Yu et
al. [12] aHanu3upart nokasartenute Ha 4449 na-
LUEHTH B KaHAa/|[CKU PErucTsop, JeKyBaHu ¢ UBT,
KaKTO U Ha KOHTpOJIHA rpyna. Bernpeku cxosnHa-
Ta CMBbpPTHOCT, naunuveHtute ¢ VBT npekapsart
II0OBeye BpeMe y Ji0Ma U e I0-MaJIKO BEPOSTHO
Jla ce HYXJasT OT IpMeM B XOCHHKC WJU JOM 3a
B'b3paCcTHU Npe3 I'bpBaTa FoAMHA CJeJi UHCY/ITA,
B CpaBHEHHe C HeJIeKyBaHUTe NALlUeHTH, KOeTo
CBU/IETEJICTBA 3a JbJTOCPOYHUTE MO0JI3U U 6e30-
IIaCHOCTTA Ha TO3U THII JIeYeHHe.

HEA

Jla ce uscsenBar JBe rpynyd OT NALUEHTHU C
MCXeMHUY€eH MO3bYeH UHCYJT — ChC U 6e3 NMpoBe-
JeHa UBT - kaTo ce npocienaT Ha TpeTUd MecCel]
OT MHIUJEHTA U Ce CPaBHAT N0 QYHKIMOHAIHO
CbCTOSIHUE U CTEeINEeH Ha Bb3CTAHOBSIBAHE CIOpe],
mRS u nHAekca Ha Barthel.

MATEPUAJ1 U METOAU

H3cnenBanu ca 06110 40 narMeHTH C UCXEMU-
4yeH Mo3b4yeH UHCYIT, npu 20 (50%) oT kouTo €
npoBejieHa UBT, a npu octaHanuTe - 061110 Hec-
nequdUYHO JieYeHUe, Thi KaTO Te He ca OTro-
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found that one-third of patients with ischemic
stroke had an excellent 5-year outcome after IVT.
Independent predictors for this were younger
age, lower NIHSS 24 hours after IVT, and excellent
3-month functional outcome. According to Fischer
etal. [10] IVT may have a measurable effect on the
outcome of mRS up to 12 months.

Majhadi et al. [11] have studied the factors in-
fluencing mortality in patients treated with IVT.
The risk of early mortality is increased by neu-
rological complications and transient ischemic
attacks in the last 7 days, and late mortality is
caused by infections and comorbid conditions. All
but 1 of the observed patients were reported to
have mRS > 4 on the seventh day after IVT.

In order to determine the relationship be-
tween IVT and one-year outcomes after stroke, Yu
et al. [12] analyzed the outcomes of 4449 patients
treated with IVT and a control group in a Cana-
dian registry. Despite similar mortality, patients
with IVT spent more time at home and were less
likely to require nursing home admission in the
first year after stroke compared with untreated
patients, suggesting the long-term benefits and
safety of this type of treatment.

AIM

To study two groups of patients with isch-
emic stroke, with and without IVT, by following
them up for the 3 months after the stroke and
comparing them in terms of functional status
and degree of recovery according to mRS and
Barthel index.

PATIENTS AND METHODS

A total of 40 patients with ischemic stroke
were studied, 20 (50%) of whom underwent IVT,
and the rest received general non-specific treat-
ment, as they did not meet the criteria for IVT.



BapsJIM Ha KpUTepUUTe 3a npoBexaaHe Ha UBT.
YyacTHULIMTe ca NOAOGPaHU Ha CJyyaeH MPUHIUI
CpeJ XOCIUTATU3NpPaHWTE nanueHTH B KiinHuka-
Ta 1o HepBHU 60s1ecTu, MBAJI ,,Chplie U MO3BK" -
Byprac. Cb6paHa e uHpopMaIys 3a ieMorpadpcku
NoKa3aTeJH, Cb/lI0B OaceilH Ha UHCYJITa, pe3yaTaT
no ASPECTS (Alberta Stroke Program Early CT
Score), puckoBu ¢akTopH, Tepanus. [larueHTH-
Te ca oleHeHH 10 ckanuTe Glasgow-Liege (GLCS),
National Institute of Health Stroke Scale (NIHSS),
Barthel ungekc (BI) u Mogudunupanara ckaJa
Ha Rankin, kaTo nocneguuTe Be ca npocjaesieHU
Ha TpeTusd Mecel, cJeJ UHCyITa. [I[poBeieH e aHa-
JIU3 Yype3 OMUCATEJNHU CTATUCTUYECKU METOJAU U
t-TecT Ha Student 3a cpaBHsIBaHe Ha CpPeJIHU Be-
JIMYMHU - 332 HE3aBUCUMHU U CBbpP3aHU U3BA/KHU.
HUBOTO Ha 3HAUUMOCT Ha HyJieBaTa XUIOTe3a e
BBb3MpueTo KaTo p = 0,05.

PE3YJITATU

U3cieBaHUTe NALMEHTH Ca HA B'b3PacT Mex-
ay 49 u 87 r. npu cpegHa Bb3pact 68,8 + 10,6 . B
rpynata c UBT Bb3pactTae 65,9 + 11,11, a B Tasu
c HecnenuduyHo sedeHue - 71,6 £ 9,4 r. Jluncear
3HAYMMU DPa3J/IMKU B JiBeTe I'PYNU CIIOpeJ, Bb3-
pacrTa, t(38) = 1,75, p = 0,09. Cnopej, pa3mnpe-
JleJIeHWeTO 110 10JI ca BKJIIOYeHH 06110 17 Mbxe
(42,5%) n 23 xenu (57,5%), kaTo pas/uKarTa e 3a
cMeTKa Ha rpynata ¢ BT (7 Mmbxe u 13 xeHu) u
He e CTaTUCTHUYecKy 3HauuMa (x4 p > 0,05).

WHcynThT e B 6aceliHa Ha KapOTHUAHATA CHC-
TeMa B 31 (77,5%) oT ciiydyauTe, a BbB BepTebpo-
6asusapHaTta - B 9 (22,5%). TenneHuusTa ce 3a-
na3Ba IIpU pasfiesisHe N0 IPYNHU — CbOTBETHO 16
cpeuty 4 nauuedTH B rpynata ¢ UBT u 15 cpemy
5 B Ta3u ¢ HecnePUYHO JieueHHe, OTHOBO 6e3
3HAYMMHU pa3JuKu Mexay rpynute (x% p > 0,05).
Ouenkara no ASPECTS npu xocnuTanvsanuara
3a BCUYKM nauyveHtTu e 10 T.

Cpex puckoBuTe GaKTOpPU ca ONHUCAHU ap-
TepuaJiHa XUIIePTOHUSA, NPeAChPAHO MBbX/EHE,
3axapeH jAuabeT, HaJU4Yue Ha KapOTHUAHHU/Bep-
TeGpasHU CTEHO3H, AUCIAUNUAEMUST U TIOTIOHO-
nyumweHe. OT apTepra/iHa XUIIePTOHUS ca 3acer-
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Participants were randomly selected from among
hospitalized patients at the Neurology Clinic,
Heart and Brain Center of Clinical Excellence, Bur-
gas. Information was collected on demographics,
vascular territory of the stroke, ASPECTS (Alberta
Stroke Program Early CT Score), risk factors, ther-
apy. Patients were assessed using the Glasgow-
Liege Coma Scale (GLCS), National Institute of
Health Stroke Scale (NIHSS), Barthel index (BI)
and the Modified Rankin Scale, the latter two be-
ing followed up at the third month after the stroke.
Analysis was performed using descriptive statis-
tical methods and Student’s t-test for comparing
means - for independent and related samples.
The significance level of the null hypothesis was
taken as p 2 0.05.

RESULTS

The patients studied were aged between 49
and 87 years with a mean age of 68.8 + 10.6 years.
In the IVT group, the age was 65.9 + 11.1 years,
and in the non-specific treatment group it was
71.6 £ 9.4 years. There were no significant differ-
ences between the two groups according to age,
t(38) = 1.75, p = 0.09. The gender distribution
showed a total of 17 men (42.5%) and 23 women
(57.5%), the difference being at the expense of the
IVT group (7 men and 13 women) and not statisti-
cally significant (x? p > 0.05).

The stroke was in the carotid system in 31
(77.5%) of the cases, and in the vertebrobasilar
system in 9 (22.5%). The trend was maintained
when divided by groups, respectively 16 vs. 4 pa-
tients in the IVT group, and 15 vs. 5 in the non-spe-
cific treatment group, again without significant
differences between groups (¥ p > 0.05). The AS-
PECTS score at hospitalization for all patients was
10 points.

Among the risk factors described are arte-
rial hypertension, atrial fibrillation, diabetes
mellitus, presence of carotid or vertebral ste-
nosis, dyslipidemia and smoking. Thirty-seven
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HaTu 37 (92,5%) narueHTH, CboTBETHO 19 1 18
B rpynuTte cbC U 6e3 UBT. [IpencbpaHo Mbxe-
He e oTKpUTO npu 10 nanueHTu (25%), mo 5 BBB
BCsiKa rpymna. 3axapeH guabeT umart 13 nanueH-
U (32,5%), cboTBeTHO 8 U 5 B rpynure cbC U
6e3 UBT. CTeHO3U ca OTKPUTH NPHU JBaMa Naiu-
eHTH (5%), o efuH OT ABeTe rpynu. Jucaunu-
neMus e yctaHoBeHa npu 21 nanuenTtu (52,5%),
cboTBeTHO 11 1 10 B rpynuTe cbc u 6e3 UBT. 3a
TIOTIOHOMNYLIEHE Ca ChOOIIUIMA TPUMa MaLUeH-
TH (7,5%), cbOoTBeTHO 2 U 1 B rpynuTe CbC U 6€e3
HUBT. J/IuncBaT 3Ha4YUMHU pas3jIMKU B BeTe IPyNHU
cropeji pe/iCTaBEHUTE PUCKOBU GaKTOPH (X2, p
> 0,05).

AHTHarperaHTHa Tepanus npoBexzaTr 17
nauueHTH (42,5%), cborBeTHO 15 M 2 B rpynu-
Te cbc u 6e3 VBT - passukaTa e CTaTUCTHYECKH
3HauMMa, (X% p < 0,001). AHTHKOAryJIaHT MPUEM-
ar 11 nauueHTtu (27,5%), cbOTBETHO 5 U 6 B rpy-
nuTe cbC U 6e3 UBT - siuncBaT 3HAa4YMMU pasJiv-
KU B JiBeTe rpynu (X% p > 0,05). AHTHUKOAry/JaHT
npueMat 9 OT JeceTTe NALUEHTH C NPELCHPAHO
MBX/EeHe.

CpenHuTe pe3yjTaTH CbC CTaHLAPTHU OT-
KJIOHEeHHUs 3a nmaunueHTUTe cbC U 6e3 UBT ca
npejictaBeHu B Tabs. 1 3a ckanute Glasgow-
Liege npu xocnuTtanusanus (GLCS 1) u usnwuc-
BaHe (GLCS 2), NIHSS nmpu xocnuTasuszanus
(NIHSS 1) u usnucBane (NIHSS 2), mRS npu xoc-
nutanusanusa (mRS 1) u cineng 3 mecena (mRS
3m), Bl npu xocnurtanuzanusa (Bl 1) u caen 3
mecerna (BI 3 m).

[IpoBesieH e t-test 3a He3aBUCUMU H3BaJKHU
C OrJieJ, CpaBHsSBaHe Ha IMOCOYEHUTE Pe3y/ITaTu
npu JBeTe Tpynud - cbC U 6e3 mpoBeaeHa MBT
(Tab.s. 2).

YcTaHOBAABAT Ce CTAaTUCTUYECKU 3HAYUMU
Pa3/IMKU €IUHCTBEHO MEX/1y U3XOJHUTE CTOMHO-
ctu Ha mRS (p = 0,005) u BI (p < 0,005).

CpaBHenH ca cbio mRS u Bl, usxognu u cief,
3 Mecelia, 3a BCSIKA OT TPYIIUTE MOOT/ETHO (TabJ1.
3, TabJs1. 4). U B IBeTe Irpynu ce yCTAaHOBSABAT 3Ha-
YUMHU Pa3JUKU MeX/y U3XOJHUTe NOoKa3aTeau U
Te3u ciaen 3 mMecena (p < 0,01 3a Bl B rpynara c
UBT, p < 0,001 3a ocTaHanuTe).
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(92.5%) patients were affected by arterial hy-
pertension, 19 and 18 in the groups with and
without IVT, respectively. Atrial fibrillation was
found in 10 patients (25%), 5 in each group. Dia-
betes mellitus was found in 13 patients (32.5%),
8 and 5 in the groups with and without IVT, re-
spectively. Stenosis was found in two patients
(5%), one in each of the two groups. Dyslipid-
emia was found in 21 patients (52.5%), 11 and
10 in the groups with and without IVT, respec-
tively. Smoking was reported by three patients
(7.5%), 2 and 1 in the groups with and without
IVT, respectively. There were no significant dif-
ferences between the two groups according to
the above-mentioned risk factors (x2 p > 0.05).

Antiplatelet therapy was taken by 17 pa-
tients (42.5%), 15 and 2 in the groups with and
without IVT, respectively - the difference was
statistically significant (x% p < 0.001). Anticoag-
ulants were taken by 11 patients (27.5%), 5 and
6 in the groups with and without IVT, respec-
tively, and there were no significant differences
between the two groups (% p > 0.05). Antico-
agulants were used by 9 out of the 10 patients
with atrial fibrillation.

The mean scores with standard deviations
for patients with and without IVT are presented
in Table 1 for the Glasgow-Liege Scale at hospital-
ization (GLCS 1) and discharge (GLCS 2), NIHSS
at hospitalization (NIHSS 1) and discharge (NI-
HSS 2), mRS at hospitalization (mRS 1) and after
3 months (mRS 3 m), BI at hospitalization (BI 1)
and after 3 months (BI 3 m).

A t-test for independent samples was per-
formed to compare the above results in the two
groups - with and without IVT (Table 2).

Statistically significant differences were found
only between the baseline values of mRS (p =
0.005) and BI (p < 0.005).

Scores of mRS and BI were also compared,
baseline and after 3 months, for each group sep-
arately (Table 3, Table 4). In both groups, signifi-
cant differences were found between baseline and
after 3 months (p < 0.01 for Bl in the IVT group, p
< 0.001 for the rest).
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Ta6a. 1. PesyaraTtu ot GLCS, NIHSS, mRS u Bl B pasnu4yHuTE eTanu Ha npociessiBaHe

Table 1. GLCS, NIHSS, mRS and Bl results at different follow-up stages

Jledyenue / Treatment IlanuenTn / Patients Cp. aputM. / Average arrhythm. SD
HecnenudpuyHo %
UBT 20 19,3 1,7 E
GLCS 1 . =
Non-specific 20 18,9 1,7 =
IVT 5
Hecnenuduryano ®
20 19,9 0,7
GLCS 2 BT =
Non-specific 20 19,8 0,5 g
IVT 5
Hecnenudpuyno E
20 5,0 41 s
NIHSS 1 BT =
Non-specific 20 6,0 4,0 S
IVT 5
Hecnenuduuno
20 2,1 1,4
NIHSS 2 MBT i
Non-specific 20 2,3 2,3
IVT
Hecnenuduuno
20 2,7 1,2
mRS 1 HBT .
Non-specific 20 3,7 0,8
IVT
HecnenupuyHo
WUBT 20 72,5 24,3
BI 1 .
Non-specific 20 47,0 28,2
IVT
Hecnenudpuyno
20 0,9 0,9
mRS 3 m 1BT .
Non-specific 20 1,5 2,4
IVT
Hecnenuduuno
20 92,8 9,0
BI3 M MBT .
Non-specific 20 78,0 41,0
IVT

Ta61. 2. Pesyntatu ot t-test - cpaBHeHue Ha GLCS, NIHSS, mRS u Bl B pa3inunuTe eTany Ha npoc/ie/iiBaHe MeX/y IBETe
M3cJe[iBaHU rpynu (HecrnenupuyHo JedyeHue cnpsamo UBT)

Table 2. Results of t-test - comparison of GLCS, NIHSS, mRS and BI at different follow-up stages between the two study
groups (non-specific treatment versus IVT)

t-test
¢ df b < CTaHJ,. rpelka 95% CI
Standard error Ot / Upper Jlo / Lower
GLCS 1 0,7 38 0,462 0,40 0,53 -0,69 1,49
GLCS 2 0,2 38 0,794 0,05 0,19 -0,33 0,43
NIHSS 1 -0,8 38 0,440 -1,00 1,28 -3,59 1,59
NIHSS 2 -0,3 38 0,736 -0,20 0,58 -1,39 0,99
mRS 1 -2,9 38 0,005 -0,95 0,31 -1,59 -0,30
Bl 1 3,0 38 0,004 25,50 8,32 8,64 42,35
mRS 3 m -1,0 38 0,302 -0,60 0,57 -1,76 0,56
BI3m 1,6 38 0,124 14,75 9,38 -4,24 33,74
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Ta6.1. 3. CpaBHeHUe ypes t-test 3a cBbp3aHu U3BaAKU HAa MRS u Bl (pesystat cies 3 Mecena cipsiMo U3X0/leH) 3a rpynara
c HecrieliUGUYHO JIeYeHne

Table 3. Comparison by t -test for related samples of mRS and BI (3-month outcome vs. baseline) in the non-specific

treatment group
Hecnenuduuno neyenue / Non-specific treatment
95% CI
— sp | Crama.rpemxa t df P
X Standard error or Ao
Upper Lower
BI1-BI3m 20,3 19,2 4,3 29,2 11,2 4,7 19 <0,001
mRS1-mRS3m -1,8 0,8 0,2 -1,4 -2,2 -9,7 19 <0,001

Ta6.1. 4. CpaBHeHUe upes t-test 3a cB'bp3anu n3Baku Ha MRS u Bl (pe3ysrraT ciep 3 Mecena cipsiMo u3xozieH) 3a rpynara ¢ UBT

Table 4. Comparison by t -test for related samples of mRS and BI (3-month outcome vs. baseline) in the I[VT group

UBT/ IVT
95% CI
— SD CTaH/, rpemka > t df P
x Standard error or Ao
Upper Lower
BI 1 - BI 3m 31,0 | 46,6 10,4 52,8 9,2 2,9 19 <0,01
mRS1-mRS3m -2,2 2,4 0,5 -1,0 -3,3 -39 19 <0,001
OBCBXXJAHE DISCUSSION

B pas/siMyHU NpoOy4YyBaHUSI € YCTAHOBEHO, 4e
UBT u mo6puTte rpwxu B OTAeJeHUETO 3a Jiede-
HUe Ha OCTPHU UHCYJ/ITU Ce CB'bP3BAT C TPAUHU MOJI-
34 B A'bjirocpoueH acnekT [13]. CieBa 1a ce uma
npesiBU/ 06aye, e roJisiMa 4acT OT IPeXUBEINTe
WHCYJIT Ca U3NpaBeHHU IpeJ; OCTaTbyHa UHBAJIN/-
HOCT Y HEBPOINCUXUATPUYHHU YCJI0KHEHUS, KOETO
ce OoTpas3siBa Ha KaueCcTBOTO UM Ha KUBOT. [louTu
e/lHa YeTBBbPT OT NpeXUBeJUTe UHCYIT MoJy4da-
BaT peliu/IUBUPAIL, UHCYJIT CJIe/, 5 TOJUHU U TIOYTH
JBOWHO noBeue - cief 10 roaunu. Kakto penyau-
BBT Ha MHCYJITA, TaKa U bJIrOCPOYHATA CMBPT-
HOCT Ce BJIMSIAT OT HSKOJIKO MOAUPUIIMPYEeMU
pHCKOBH $aKTOpa M M0 TO3W HAYWH MOJJIeKaT Ha
CTpaTeruu 3a BTOpUYHa lpeBeH1Ms. Heobxoaumu
ca Mo-A06pU NMpeBaHTHMBHHU CTpaTeruu 3a Hama-
JiiBaHe Ha Cb/l0BaTa U HeChJOBaTa CMBbPTHOCT
JUbJITO CJIeJl UHCYIT. HAKou aBTOpU JOMYCKaT, ue
B paMKUTe Ha IpuKaTa 3a MallueHTHUTe C UHCYIIT,
nozasioxkeHu Ha UBT, e ce paswmupsiBa npuiioxe-
HUETO Ha aBaHrapAHU COPTYepHU MHCTPYMEHTHU
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Multiple studies have shown that IVT and good
standard of care in the acute stroke unit have lasting
long-term benefits [13]. It should be borne in mind,
however, that a large proportion of stroke survivors
are facing residual disability and neuropsychiatric
complications, which affect their quality of life. Al-
most a quarter of stroke survivors have a recurrent
stroke after 5 years and almost twice as many af-
ter 10 years. Both stroke recurrence and long-term
mortality are influenced by several modifiable risk
factors and are thus amenable to secondary pre-
vention strategies. Better strategies are needed to
reduce vascular and nonvascular mortality after
stroke. Some authors suggest that within the care
of stroke patients undergoing IVT, the application
of cutting-edge software tools [14], including those



[14], B T.4. 6a3upaHy HA U3KYCTBEH UHTEJIEKT, 3a
06eKTHBHA OIleHKa Ha MPOrHo3aTa U HAacOYBaHe
K'bM NMOJAXOAAUIM KJIUHUYHU pelieHus. U3cieqBa-
HUTE B HACTOSIILIOTO NPOyYBaHe NallUEHTH C UCXe-
MHUYEH MO3BbUE€H UHCYJIT — CbC U 6e3 MpoBe/eHa
HWBT, ca 0THOCUTEJNHO XOMOTEHHU U CPAaBHUMHU 110
OTHOIIIEHUE Ha JeMoTrpadCKU MOKa3aTesNH, PUC-
KOBU GaKTOpH, JieueHUe, Pe3y/ITaTH OT CKaJuTe
Glasgow-Liege u NIHSS. [IpaBaT BrieyaTsieHHe 06a-
ye CTAaTUCTUYECKU 3HAUMMUTE PA3JIMKU MEXAY
M3xoAHUTe cTolHOCTH HAa MRS u Bl B ABeTe rpyny,
JEMOHCTpUpALLY MO-TEXKO HA4Ya/IHO yBpeX/JaHe
NpU NalMeHTUTe, KOUTO BIOC/AEACTBUE Ca TPOM-
6osinsupanu. [IpociensiBaHeTO Ha BcCsKa rpyna
MOOT/IEJTHO YCTAaHOBSIBA 3HAYMMO I0JI00peHHe
B pe3ysaTaTuTe (mokayBaHe Ha Bl W cnajane Ha
mRS) Ha TpeTus Mecen. Pa3iukuTe MeX/ly JBETE
rpyny ob6adye B TO3M MOMEHT Bede He ca 3HaYHMH,
T.e. nagueHTUTe ¢ UBT ca gocTurHaau go mo-106-
PO GYHKIMOHAJIHO ChCTOSTHHUE.

3AKJ/IIOUEHHUE

[IpeacTaBeHOTO MpoOy4yBaHe MOKAa3Ba, Ye TpHU
Mecelia cie] IpeKMBeHUsI MHCYJIT MPU rpynaTa na-
uueHTH c nposefena UBT nma no-Bucoka cremneH
Ha B'b3CTAaHOBSIBAHE 10 OTHOIIEHHE Ha U3XOAHOTO
CbCTOSIHUE, B CPAaBHEHME C KOHTPOJIHATA Fpya, IpU
KOSITO JieueHUeTOo e HecneluduaHo. Te3u pesynta-
TH Cca B IOJKpela Ha HajlaraujoTo ce U B JIMTePaTy-
paTa MHEHHUE, Ye OT UHTPABEeHO3HATa TPOMbO.JIM3a
ChLIECTBYBAT He CaMO HENOCPEACTBEHH M0JI3H, A U
3aIbprKallly ce B I'bJITOCPOYEH ILJIaH.
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based on artificial intelligence, for objective assess-
ment of prognosis and for appropriate clinical deci-
sions. The groups of patients with ischemic stroke
with and without IVT in the present study are rel-
atively homogeneous and comparable in terms of
demographics, risk factors, treatment, Glasgow-
Liege and NIHSS scores. However, statistically sig-
nificant differences between the baseline scores of
mRS and Bl in the two groups were found, demon-
strating more severe initial damage in the patients
who subsequently underwent IVT. Follow-up of
each group revealed a significant improvement in
the results (increase in Bl and decrease in mRS) at
the third month. However, the differences between
the two groups were no longer significant at this
point, i.e. the patients with IVT had reached a bet-

ter functional state.

CONCLUSION

The present study shows that three months
after the stroke, the patients who underwent
IVT had a higher degree of recovery from base-
line compared to the control group, in which the
treatment was nonspecific. These results support
the prevailing opinion in the literature that there
are not only immediate benefits of intravenous
thrombolysis, but also those that persist in the
long term.
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UMHAWUKAILIUMU 3A CMAHA HA BUOJIOTUYHA TEPAIINA ITPHU ITAHUEHTH
CIICOPUATHUYEH APTPUT

H. Hukonoe, M. Hukonos, C. AH2enoes, B. Jlumumposa, II. MapuHoea, A. LleHosa

Kaunuka no peemamosozus, MBAJI,Cepye u mo3sk” - [l1eeeH

Pe3rome. B n3noxkeHueTo ce npeacTaBAT HaW-4eCTUTE NPHUYNHHU 3a CMAHA Ha 6uoJIorTMYHaTa Te-
panuvd nNpu nafueHTHUuTe C apTpOoIlaTUYeH ICOpUa3uc. To BkJIlOUBaA aHaJ/IM3 Ha IIeTUMa NManueHTHu
C apTpOoIIaTUY€H IICOPHUA3UC BbB Bb3PACTTA MEXAY 30 u 74 rOAWHH, IIPHU KOUTO CE€ € HaJIOXKHJIa
CMsHa Ha 6MOJIOTHYHA Tepalus. PaBI‘JIEL[aHI/I Ca pa3/IMYHUTE MHAWKaLMU 3a IIPeyCTaHOBABAHE
Ha gaaeH 6HOJIOTUYEH MeJUKaMeHT BCJ/JIeACTBUE U3TpaXXJAdHe Ha aHTHTEeJIa Cpelly Hero, HeJocC-
TaTb4i€H eCl)EKT BBPXY 6oJiecTHaTa AKTHBHOCT, [1051Ba Ha HeXeJIaHU JIEKAapCTBEHU PEeaKI U UJIN
IIPOTHUBOIIOKa3aHUA.

K/II040BM AyMHU: apTponaTUyeH [CoOpUasnc, GMOJIOrMYHa TePAIKs, CMsIHA, CTaBHO-60JIKOB CHH/I-
POM, HeXKeJIaH! JIEKAPCTBEHH PeaKI|iy, U34epliBaHe Ha TepaneBTUYHUsS epeKT

INDICATIONS FOR SWITCHING BIOLOGICAL THERAPY IN PATIENTS WITH
PSORIATIC ARTHRITIS

N. Nikolov, M. Nikolov, S. Angelov, V. Dimitrova, P. Marinova, A. Tsenova
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Rheumatology Clinic, ,Heart and Brain“ Hospital - Pleven

Abstract. The presentation outlines the most common reasons for switching biological therapy
in patients with psoriatic arthritis. It includes an analysis of five patients aged between 30 and 74
years with psoriatic arthritis who required a change in their biological therapy. Various indications
for discontinuation of a given biological agent are discussed, including the development of
antibodies against it, insufficient effect on disease activity, occurrence of adverse drug reactions,
or contraindications.

Key words: psoriatic arthritis, biological therapy, switching, joint pain syndrome, adverse drug
reactions, therapeutic failure

BBBEJIEHUE

[IcopuaTUYHUAT apTPHUT € Bb3NMaJUTENHA ap-
TpomnaTusi, 06MKHOBEHO acol[MHUpaHa C ICOpHUa3UcC
(Ic). [Ipu cepoHeraTUBHUTE apTPONATUH MOXKeE Ja
ce HabJII0laBaT €HTE3UT, JAKTUJIUT U 3acsraHe Ha
aKcuasiHug ckesieT. [Ipu TAX CblecTByBaT Xapak-
TEPHO paslpe/ie/ieHUe U CielduPUIHU MPOMEHU B
3acerHaTuTe CTaBU, KakTo U Bpb3ka c HLA-B27. Te
0OGMKHOBEHO Ca CEpOHETaTUBHU 110 OTHOILIEHHE Ha
peBMaTou/ieH GaKTOP, OTK'bAETO MPOX3JKM3a U Ha-
MMeHOBaHUETO M. 3a60JIsIBaHETO MOXe Jia Jleb1o-

INTRODUCTION

Psoriatic arthritis (PsA) is an inflammatory ar-
thritis commonly associated with psoriasis (Ps). In
seronegative arthropathies, enthesitis, dactylitis,
and axial skeleton involvement can be observed.
There is a characteristic distribution and specific
changes in the affected joints, and a connection to
HLA-B27 exists. They are usually seronegative for
rheumatoid factor, from which their name orig-
inates. The disease can begin at any time, but it
most often manifests between 20 and 50 years of
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KAPAVIOAOTHA & WHankaLmm 3a cMsHa Ha 61onoruyHa Tepanvs...
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THpa 10 BCAKO BpeMe, HO Hal-4ecTo Mexay 20- u
50-roaunriHa Bb3pacT, KaTO O6MKHOBEHO KOXKHOTO
3acsiraHe NpeAxoX/Ja CTaBHOTO [1].

CbBpEMEHHOTO JieYeHHe BKJIOYBA peJuIia
OUOJIOTUYHHU TEPAINUHU, BJAHUSENd BbPXy CUHTE3A
Ha NMpouHdIaMaTOPHUTE UTOKUHU. ONMMCAHUTE
CIy4au MpeJCTaBAT Pa3JIMYHU MPUYUHU 33 CMS-
Ha Ha OWOJIOTMYHA Tepamnus OT €JUH MeauKa-
MEHT Ha JIpYT.

B HacTofI[OTO H3JIOKeHHEe ce KOMEHTHpAT
Hal-4yeCTUTe MPUYUHHU 3a CMsTHA Ha OGUOJIOTHYHA-
Ta Tepanus Mpy NaydeHTUTe C apTPoNaTUYI€eH ICo-
pHasuc, KOeTo Jia Aajie o-sICHA HAaCOKH 3a U36opa
Ha GUOJIOrMYEH MPenapar NPy OTJeJTHUS NalUeHT.

METOAU 3A KJINHUYHA OLIEHKA

3a oneHka Ha 6oJiecTHaTa aKTUBHOCT Ca W3-
nos3BaHu DAS 28 (Disease Activity Score 28), PASI
(Psoriasis Area Severity Index) u Health assessment
questionnaire disability index (HAQ-DI).

N3uucisaBade Ha DAS 28

age, with skin involvement generally preceding
joint involvement [1].

Current treatment involves a variety of bio-
logical therapies targeting the synthesis of pro-in-
flammatory cytokines. The following cases illus-
trate different reasons for switching biological
therapies from one drug to another.

This presentation discusses the most common
reasons for switching biological therapy in pa-
tients with psoriatic arthritis, aiming to provide
clearer guidance for the selection of a biological

agent for each individual patient.

METHODS FOR CLINICAL ASSESSMENT

To evaluate disease activity, we used DAS 28
(Disease Activity Score 28), PASI (Psoriasis Area
Severity Index), and Health Assessment Question-
naire Disability Index (HAQ-DI).

DAS 28 Calculation

DAS 28 - CRP = 0.56 x sqrt (6oJsie3HEHU CTaBH OT
28) + 0.28 x sqrt (oTouHu ctaBu oT 28) + 0.36 x
In (CRP mg/L + 1) + 0.014 x rio6asHa oueHKa
Ha nanueHTa 3a 6oJiectTta + 0.96

DAS 28 - CRP = 0.56 x sqrt (tender joints out
of 28) + 0.28 x sqrt (swollen joints out of 28)
+ 0.36 x In (CRP mg/L + 1) + 0.014 x patient’s
global assessment of disease + 0.96

* BHCOKa 06oJiecTHA akKTUBHOCT nipu DAS 28 -
CR>5.1;

* yMepeHa 60JiecTHa akuBHOCT nipu DAS 28 -
CRP>3.2u<5.1;

* HHCKa 6oJiecTHa aKTUBHOCT npu DAS 28 -
CRP>2.6u<32;

* pemucuda npu DAS 28 - CRP < 2.6.

N3uucasaBaHe Ha PASI

To3u KaJIKy/J1aTOp 32 OlleHKa Ha 30HAaTa U UH-
Jlekca Ha TexkecT Ha ncopuasuca (PASI) usmepBa
TeXeCcTTa MY B'b3 OCHOBA Ha TEXeCTTa Ha JIe3UATa,
BBHIIHUSA BUJ, U 3acerHaraTta 06JlacT Ha KoXKaTa.
WHCTpYyKUMK HAaco4YBaT KakK KaJIKyJaToOpbT 3a PASI
M34MCIIsBa pe3ysTara: Jleka creneH (oneHka = 1)
- PASI < 10, YMepeHa cTeneH (oueHka = 2) - PASI
= 10, Texkka cteneH (oueHka = 3) - PASI > 10.
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 High disease activity: DAS 28 - CRP > 5.1

* Moderate disease activity: DAS 28 - CRP >
3.2and <5.1

* Low disease activity: DAS 28 - CRP > 2.6 and
<3.2

* Remission: DAS 28 - CRP < 2.6

PASI Calculation

This calculator for assessing the area and
severity index of psoriasis (PASI) measures the
severity of psoriasis based on the severity of the
lesion, appearance, and the affected area of the
skin. Below the form, there are instructions on
how the PASI calculator calculates the result:
Mild: PASI < 10, Moderate: PASI = 10, Severe:
PASI > 10.



H3uucnsaBane Ha HAQ-DI

BbIpPOCHUKET 3a OLleHKA Ha 3/IpaBeTO — UHZEKC
Ha yBpexxaaHe (HAQ-DI) nuamepBa cBbp3aHUTE CbC
3ApaBeTo $aKTOPH 3a KaueCTBOTO HA >KUBOT IpHU
pas/IMYHM eTalM Ha Mpoleca Ha 3aboJisiBaHe WU
HapaHsBaHe. [I'bpBoHaua/HO e MpHeT 3a U3M0JI3Ba-
He I[IPY OlieHKa Ha apTPUT, HO MOKe JIa ce IpuJiara u
3a OlleHKa Ha BCSIKaKbB BU/| CbCcTOsiHUE: Jleka cTe-
neH (oueHka = 1) - <3 npbcra u HAQ < 0.5, Yme-
peHa creneH (oneHKa = 2 - < 3 npbcTa 1 HAQ 2
0.5 wiu > 3 mpwcra 1 HAQ < 0.5, Texkka creneH
(oueHka = 3) - > 3 npbcra u HAQ = 0.5.

ONMCAHUE HA K/IMHUYHUTE C/IYYAU

[TanuenT 1

[Ipe3 2014 r. manMeHTKaTa 3a0eJ/isI3Ba epUTe-
MaTO3HHU IJIaKU € PUHO 3aJI0LBaHe, IPHUAaBallo
cefedeH uBaT. Cien npersies Mpyu JepMaToJioT U
U3BbpllIeHa KOXXHa OUOIICHs e AUarHOCTULMpaHa
¢ ncopuasuc ByJrapuc. [Ipe3 2019 r. npu Hes ce
NI0AIBSIBA ACHMETPUYEH OJIMTOAPTPUT C AAKTHJIUT
Ha JoJiHWTe KpauHuuu. Cien npersief npy peB-
MaToJIOT U HallpaBeHU peHTreHorpadcku uscie-
BaHMUS e IIOCTaBeHa JAuarHosaTa apTponaTH4yeH
ncopuasuc. [IpeMUHAT e Kypc CbC CUHTETUYHU
6os1ecT-MoMGULIMPALIY AHTUPEBMAaTUYHU CpeJi-
ctBa (cBMAPC), c He3asioBosinTeNeH edeKT. [Ipe3
2020 r. e UHMLMMPAHA OUOJIOTMYHA Tepamus C
golimumab 50 mg, npuiioxeH BeJHBK MECEUHO,
€ 106pOo MOBJIMSIBAaHE HA KOXKHHUSI U CTAaBHO-60JI-
KOBUSl CUHZPOM. PesysiTaTUTe OT U3C/eBAaHUATA
nokasBaT DAS 28 < 3.0, HAQ < 0.4, PASI <9.

[Ipe3 2021 r. mopaju >KeJaHMe HA MALUEHT-
KaTa 3a OpeMeHHOCT TepalusaTa e CMeHeHa C
certolizumab pegol, koitiTo npuema o woHU 2024
. EQeKTbT e He3aJ0BO/INTEEH, A TIOKA3aHUATA
ca: DAS 28 > 3.5, HAQ > 0.8, PASI = 10.

[Ipes toHu 2024 1. ciep ycnelHa 6peMeHHOCT
Y pojiopaspelleHye NallkeHTKaTa OTHOBO PO bJI-
’KaBa TepanusTa c golimumab, Ho 6e3 TepaneBTH-
yeH edekT - DAS 28 > 3.8, HAQ > 0.5, PASI = 10.

Csien, KOHCEHCYC OT eKUIl peBMaToJI03H, C Or-
JieJi HelOBJIMSIBAHETO HAa CTAaBHO-O0JIKOBUSI CUHJ-
poM npe3 HoeMBpu 2024 T. e 06ChJieHa CMsHA HA
6uoJsioruyHaTa Tepamnus cbc Secukinumab 150 mg.
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HAQ-DI Calculation

The Health Assessment Questionnaire - Dis-
ability Index (HAQ-DI) measures health-related
quality of life factors in different aspects of the
disease or injury process. It was initially adopted
for use in the assessment of arthritis, but it can be
used to evaluate any type of condition: Mild: < 3
fingers and HAQ < 0.5, Moderate: < 3 and HAQ
2 0.5 or > 3 fingers and HAQ < 0.5, Severe: > 3
fingers and HAQ = 0.5.

DESCRIPTION OF CLINICAL CASE

Patient 1

In 2014, the patient noticed erythematous
plaques with fine scaling, giving a pearl-like color.
After a dermatological examination and skin biop-
sy, a diagnosis of psoriasis vulgaris was confirmed.
In 2019, the patient developed asymmetric oligoar-
thritis with dactylitis in the lower extremities. After
evaluation by a rheumatologist and X-rays, the di-
agnosis of Psoriatic Arthritis was made. Treatment
with synthetic disease-modifying antirheumatic
drugs (DMARDs) was started, but with unsatisfac-
tory results. In 2020, biological therapy with go-
limumab 50 mg (once a month) was initiated, re-
sulting in good improvement of skin and joint pain
syndrome - DAS 28 < 3.0, HAQ < 0.4, PASI < 9.

In 2021, due to the patient’s desire for pregnan-
cy, therapy was switched to Certolizumab pego],
which continued until June 2024 with unsatisfacto-
ry results (DAS 28 > 3.5, HAQ > 0.8, PASI = 10).

In June 2024, after a successful pregnancy and
delivery, the patient was switched back to golim-
umab, but no therapeutic effect was achieved due
to the development of antibodies against the drug
(DAS 28 > 3.8, HAQ > 0.5, PASI = 10).

In November 2024, after a consensus among
rheumatologists, the decision was made to switch
to Secukinumab 150 mg.
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[IpencraBeHUTe [JaHHM OT JabopaTOpPHU
W3cje/IBaHUS TPU XOCMUTAIM3AIMSA [0Ka3BaT
- [IKK: rpanysonutu - 7,51 x 10°/L, MoHOIIUTH
- 0,86 x 10°/L, CRP - 53,13 mg/L, pubpuHoreH —
6,94 g/L. Ot 6uoxumusaTa: GGT - 185 U/L, ALAT -
42,3 U/L. llluTOBUAHNTE XOPMOHHU ca B HopMa, RF
no kjacoBe U anti-CCP cbio ca B HopMa.

[Ipy nanuvenT 1 e 3amoyHaTta Tepamud C
golimumab, ¢ 706po MoBJIKsIBaHEe HAa CTaBHO-60JIKO-
BUs cuHApoM. [lopau »esiaHue 3a 3a6peMeHsIBaHe
e cMeHeH c certolizumab pegol, ¢ He3apoBoIUTE-
JieH edekT. OLleHKaTa Ha TeKeCcTTa Ha 6osiecTHaTa
akTuUBHOCT coyu DAS 28 > 3.5, HAQ > 0.8, PASI =
10. Cnep, pofopaspellleHre MalyeHTKaTa OTHOBO
3amoyBa mpyeM Ha golimumab, HO 6e3 TeparneB-
THYeH epeKT Mopajyd U3TpaKJaHe Ha aHTUTeJa
cpeuly MeanKaMeHTa. HasHaueHa I e Tepanusi CbC
Secukinumab, HO K'bM MOMeHTa He ce MPocyesiBa.

MexaHH3'BbM Ha [ieCTBUE

Golimumab e MOHOKJ/JIOHAJIHO @aHTHUTSJIO, pas-
paboTeHO Ja ce CBBbp3Ba C XUMUYEH MeaUATOp
B OpraHu3sMa, HapeyeH TyMOp-HeKpOTU3upall
¢daxTtop-anda (TNF-a), u ga ro 6sokupa. ToBa Be-
111eCTBO [IPUYMHABA B'b3NaJeHUe U € BbB BUCOKHU
KOHLIeHTpaL WU IPU NallMeHTHTe, CTPaJally OT 3a-
60JIIBAHUSITA, 32 KOUTO Ce U3Mos3Ba Simponi. KaTo
6saokupa TNF-a, ronuMmymab HaMmaJsisiBa Bb3mnajie-
HUETO U ApPYyTUTe CUMITOMM Ha 3ab0JisIBaHHUATA.
Certolizumab pegol cnaga kbM rpynata UHXHUOU-
TOPU Ha TyMOp-HeKpoTusupauus dakrop-aida
(TNF-a). ima BucOK apUHUTET KbM YOBELIKHS
TNF-a u ce cebp3Ba ¢ KD Ha 90 pM. TNF-a e kJto-
YOB MPOBB3MNATUTENEH [JUTOKHUH, C OCHOBHA POJIsi
B Mpoljeca Ha Bb3naneHueto. Certolizumab pegol
cesieKTUBHO HeyTpaausupa TNF-a, Ho He HeyTpa-
gusupa auMmdorokcuH-a (TNF-B). Certolizumab
pegol He cbaBbpxKa KpucTanusupaily ¢pparmeHT (Fc
y4acTbK), KOUTO HOPMaJIHO IPUCHCTBA B I'bJIHOTO
AHTUTSJIO, B pe3yJITaT Ha KOeTO He CBbp3Ba KOM-
IJIEMEHTa WM He BOAM [0 aHTUTSJIO0-3aBUCHMA
KJIeTBbYHO-MeIMMpaHa UTOTOKCUYHOCT in vitro.

[MamueHT 2
naLU/IEHTKaTa € C JOKa3aH ICoOpHua3uncC ByJira-
puc 0T AE€TCKa BBb3PaACT, €BOJIIOMPAJ B IICOPHUAT-
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The laboratory data presented at the time of
hospitalization show CBC: Granulocytes: 7.51 x
10°/L, Monocytes: 0.86 x 10°/L, CRP: 53.13 mg/L,
Fibrinogen: 6.94 g/L. Biochemistry: HGT: 185
U/L, SLAT: 42.3 U/L. Thyroid hormones: normal,
RF and anti-CC: normal.

The patient started therapy with Golimumab,
which significantly alleviated joint pain. Therapy
was switched to Certolizumab pegol due to a de-
sire for pregnancy, with insufficient effect. Assess-
ment of disease activity severity — DAS 28 > 3.5,
HAQ > 0.8, PASI = 10. Post-pregnancy, golimumab
was resumed but had no therapeutic effect due to
the development of antibodies. The patient is cur-
rently on Secukinumab therapy, which is yet to be

followed up.

Mechanism of Action

Golimumab is a monoclonal antibody. Goli-
mumab is designed to bind to a chemical me-
diator in the body called tumor necrosis fac-
tor-alpha (TNF-a) and block it. This substance
causes inflammation and is present in high
concentrations in patients suffering from the
diseases for which Simponi is used. By block-
ing TNF-a, golimumab reduces inflammation
and other symptoms of the diseases. Certoli-
zumab pegol belongs to the group of tumor
necrosis factor alpha (TNF-a) inhibitors. It has
a high affinity for human TNF-a and binds with
a KD of 90 pM. TNF-«a is a key pro-inflamma-
tory cytokine, playing a major role in the in-
flammation process. Certolizumab pegol selec-
tively neutralizes TNFa but does not neutralize
lymphotoxin o (TNF-f). Certolizumab pegol
does not contain a crystallizable fragment (Fc
region), which is normally present in a full an-
tibody, and as a result, it does not bind comple-
ment or cause antibody-dependent cell-medi-
ated cytotoxicity in vitro.

Patient 2
Diagnosed with psoriasis vulgaris from child-
hood, evolving into psoriatic arthritis in 2005. In



pudeH apTpuT npe3 2005 1. [Ipe3 2017 1. e 3anoy-
HaJla JiedeHUe ¢ MeToTpekcaT 20 mg ceAMUYHO 3a
1 roavHa, YUUTO NMPHEM e NPeyCTaHOBEH Nopaju
HeXXeJlaHU JIEKApCTBEHU peaKIMU OT CTpaHa Ha
raCTPOMHTECTUHAJHUA TPAKT U MOBULIABaHe Ha
yepHOApPOOHUTE eH3UMU. [Ipuemana Mezapos no
cxeMa 1 ApaBa 20 mg x 1 TabJ1. JHEBHO 32 6 Mece-
11a C He3a/10BOJIUTE/IEH e(PEKT.

[Ipe3 2020 r. e MHUIIUMPAHO GHMOJIOTUYHO Jieye-
Hue c Adalimumab 40 mg 3a nepuog ot 6 Mmecena. B
X0/la Ha JIeYeHUEeTO HACTbIINJIO JIOKAJHO Bb3NaJe-
HHe Ha MACTOTO Ha NpuJoKeHHeTo. [loka3zaHuATa
ca: DAS 28 < 3.0, HAQ < 0.5, PASI < 10. Ipes cb-
1aTa rojiHa 6UOJIOTUYHUAT MeJUKaMEHT € CMe-
HeH c Etanercept 50 mg, npeu3BUKa/I HEXeJAHU
JIeKapCTBEHU peaKLMK OT TUIIA Ha 001110 HepasIo-
JoxkeHuMe. [IpenapaTsT e npeKkpaTeH CaMOBOJIHO U
nalMeHTKaTa He e Npoc/e/isiBaHa OT peBMaToJIor
Jo 2024 r, KkoraTo npes anpuia Ha CbliaTa I'oJu-
Ha nocTblBa B KMHMKaTa o peBMaToJIorusd CbC
CUJIHO U3pa3eH CTaBHO-60JIKOB CUH/POM U IICOPU-
aTPUYHU JIE3UH 110 JIAKTH U KalMJIMLUyM. 3Mepe-
Hu ca DAS 28 > 3.3, HAQ > 0.7, PASI = 10.

[Ipe3 mait 2024 r. e 3anmo4HaTa OGHOJIOTHUYHA
Tepanus ¢ UKceKu3yMmab. B pesyaraT ot npuema
namnueHTKaTa CbhoOIlaBa 3a peAyKIuMs Ha CUM-
ITOMaTUKaTa U A06po nmosausiBaHe - DAS 28 <
3.1, HAQ < 0.5, PASI < 10.

Pe3ysiTaTuTe OT JIaBOPATOPHUTE U3C/IEIBAHHUS
npu xocnuTtanusanus covat: [IKK: sumbouutn%
- 18.0%, CYE - 60 mm/h, RF - orpuniarees.

[Ipy mayueHT 2 e 3amo4yHaTa OGMOJOTMYHA
Tepanus ¢ Adalimumab ¢ go6bp TepaneBTHYEH
edpext - DAS 28 <3.0, HAQ < 0.5, PASI < 10. Menu-
KaMeHTBT e cMeHeH ¢ Etanercept mopaju jiokas-
HO Bb3NaJIeHHEe Ha MSICTOTO Ha MPUJIOKEHUETO.
CaMOBOJIHO NalMeHTKaTa CUpa npueMa My I0-
paju o610 Hepa3Mnoa0XKeH e, 3sBeHaTa BUCOKaA
6osiecTHa akTuBHOCT — DAS 28 > 3.3, HAQ > 0.7,
PASI > 10, Haslara BKJ/IIOYBaHe Ha HKCEKU3yMao,
K'bM MOMEHTA C 106bp TepaneBTUYEH eEKT.

MexaHW3bM Ha JeHCTBHE

Adalimumab crmaga KbM rpynata Ha UHXUGHU-
TOPHUTE HA TyMOp-HeKpoTusupall dakTop-aada
(TNF-a). CBbp3Ba ce cneuuduyHo ¢ TNF u Hey-
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2017, treated with methotrexate 20 mg/week for
1 year, but discontinued due to gastrointestinal
adverse reactions and elevated liver enzymes. She
has been taking Medrol according to a regimen.
Arava 20 mg x 1 tablet daily for 6 months with un-
satisfactory effect.

In 2020, biological treatment with Adalimum-
ab 40 mg was initiated for 6 months with good
effect, but local inflammation at the injection site
occurred (DAS 28 < 3.0, HAQ < 0.5, PASI <10). The
therapy was then switched to Etanercept 50 mg,
which caused general malaise and was discontin-
ued. The medication was discontinued voluntarily,
and the patient has not been monitored by a rheu-
matologist until 2024. In April 2024, the patient
presented with severe joint pain and psoriatic
lesions. On the elbows and scalp (DAS 28 > 3.3,
HAQ > 0.7, PASI = 10).

Biological therapy with ixekizumab was start-
ed in May 2024, with good therapeutic response
(DAS 28 < 3.1, HAQ < 0.5, PASI < 10).

The laboratory data presented at the time
of hospitalization show: CBC: Lymphocytes% -
18.0%, ESR: 60 mm/h, RF: Negative.

Patient 2 received Adalimumab with good
therapeutic response - DAS 28 < 3.0, HAQ < 0.5,
PASI < 10, but it was switched to Etanercept due to
local injection site inflammation. Etanercept was
discontinued due to general malaise voluntarily.
The pronounced high disease activity - DAS 28 >
3.3, HAQ > 0.7, PASI = 10 - necessitated the initia-
tion of ixekizumab, which currently demonstrates

a good therapeutic effect.

Mechanism of Action

Adalimumab belongs to the group of tu-
mor necrosis factor alpha (TNF-a) inhibitors.
It specifically binds to TNF and neutralizes its
biological function by blocking its interaction
with the p55 and p75 cell surface TNF recep-
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Tpa/vM3vpa HeroBaTa OHOJIOTMYHA GYHKLIMSA 4Ype3
GJIOKMpaHe Ha B3aUMOJIEUCTBUETO My C p55 U p75
MOBBPXHOCTHUTE KJEThYHM penentopu 3a TNE
ApanruMymab MoAysiMpa ChILo U GUOJIOTMYHUTE OT-
rOBOpHY, KOUTO Ca MpeJM3BUKAHW WJIU peryJMpaHu
oT TNE Br/IIOYMTE/IHO IPOMEHUTE B HMBATA Ha a/l-
Xe3WOHHUTE MOJIEKY/IU, OTTOBOPHU 32 MUTPALUATA
Ha jiekorutute (ELAM-1, VCAM-1 u ICAM-1 c IC50
ot 0,1-0,2 nM).

MexaHHU3MBT Ha AielicTBUe Ha Etanercept BKJIt0OY-
Ba KOHKYPEHTHO UHXMOMpPaHEe Ha CBbP3BaHETO Ha
TNF ¢ TNFR oT K/1eTp4HaTa NOBBbPXHOCT, KOETO Ipe-
JoTBpaTABa MegurpanuTte oT TNF Ki1eTb4HHU OTro-
BOpY, KaTo npaBu TNF 610/10rMYHO HEAaKTUBEH.

[TanueHT 3

Kacae ce 3a manueHT c gokasaH oT Haz 10
roJIMHU Ncoprasuc ByJrapuc, npe3 2015 r. eBo-
Jiloupasl B IicopuaThyeH apTpuT. HasHaueHa e
6a3ucHa Tepanus cbc cCEMAPC - Haxg 6 Mecena c
MeToTpekcaT 20 mg ceAMHUYHO, YUHUTO IpPUEM €
npeycraHoBeH nopagu HJIP ot 'MT, u Apasa 20
mg [H., COpsiH nopaau HeepeKTUBHOCT.

[Ipe3 2018 r. e UHULIUUPAHA OMOJIOTMYHA Te-
pamnus ¢ Adalimumab 40 mg. [Ipe3 2020 r. nopaau
M34yepliBaHe Ha TepaneBTUYHUA edeKT MeJ[UKa-
MeHTBT e 3aMeHeH ¢ Upadacitinib 15 mg aH. 3a
Nepuo/; OT 2 TOJJUHU C HEJJOCTATbYHO MOBIUSIBaHE
Ha CTaBHO-OO0JIKOBUSI U KOXXHHUSI CUHJPOM. Pe3yi-
TatuTe ca: DAS 28 > 3.1, HAQ > 0.9, PASI = 10. [Ipe3
2022 r. repanusita e cmeHeHa c Tofacitinib, oTHoBO
6e3 JocTaTbueH TepaneBTUYeH epekT. M3cienBa-
Hus nokassaT: DAS 28 > 3.0, HAQ > 0.5, PASI = 10.

[Ipe3 2023 r. manueHTHT 3a1104Ba GUOJIOTUYHA
Tepanus ¢ Adalimumab, cjies yveTo HavaI0 CHOO-
111aBa 3a 106bp ePEKT M0 OTHOIIEHUE HA KOXKHUTE
JIe3UU Y apTPUTHUTE NPOSIBU Ha MaJIKUTE CTaBU
Ha NPbCTU Ha Pblie U HaMaJIsiBaHe Ha CyTpellHa
ckoBaHocT — DAS 28 < 3.2, HAQ < 0.5, PASI < 10
JlaHHUTe OT JlabopaTOpPHUTE H3CJeJBaHUS MPU
xocnuTtanusanus otpasssart: [IKK: Eo% - 8.00%.
Lym% - 18,9%. Buoxumus: Tpurnunepuau - 2,51
mmol/L, nuko4yHa kucesnrHa - 550 umol/L. CRP u
CYE ca B HopMa, RF e oTpunarenes.

[Ipy manueHT 3 ce WUHULIMUpPA OHOJIOTUYHA
Tepanusi ¢ Adalimumab ¢ [o6bp HmbpBOHaua-

>> 28

tors. Adalimumab also modulates biological re-
sponses that are induced or regulated by TNF,
including changes in the levels of adhesion
molecules responsible for leukocyte migration
(ELAM-1, VCAM-1, and ICAM-1, with an IC50 of
0.1-0.2 nM).

Etanercept: its mechanism of action involves
competitive inhibition of the binding of TNF to
TNF receptors (TNFR) on the cell surface, which
prevents TNF-mediated cellular responses by ren-

dering TNF biologically inactive

Patient 3

Patient with a proven diagnosis of psoriasis
vulgaris for over 10 years. In 2015, it evolved
into psoriatic arthritis. A baseline therapy with
csDMARDs was prescribed for over 6 months
with methotrexate 20 mg/week, which was dis-
continued due to gastrointestinal side effects,
and Arava 20 mg/day was stopped due to inef-
fectiveness.

In 2018, biological therapy with Adalimumab
40 mg was initiated. In 2020, due to the exhaus-
tion of therapeutic effect, it was replaced with Up-
adacitinib 15 mg/day for a period of 2 years, with
insufficient improvement of the joint pain and
skin syndrome (DAS 28 > 3.1, HAQ > 0.9, PASI >
10). In 2022, therapy was changed to Tofacitinib,
again without sufficient therapeutic effect (DAS
28 > 3.0, HAQ > 0.5, PASI = 10).

In 2023, biological therapy with Guselkumab
was started, with the patient reporting a good
effect on skin lesions and arthritis symptoms in
the small joints of the fingers, as well as reduced
morning stiffness (DAS 28 < 3.2, HAQ < 0.5, PASI
< 10). The data from laboratory tests during
hospitalization reflect: CBC - Eo%: 8.00%.
LAN%: 18.9%. Biochemistry - triglycerides: 2.51
mmol/L, uric acid: 550 umol/L. CRP, ESR: nor-
mal. RF: negative.

For Patient 3, biological therapy with Adali-
mumab was initiated, with good initial effect,
followed by the development of antibodies



JeH edekT. BmocnexacTBue, cies, U3rpaxkaaHe
Ha aHTUTeJa Cpellly MeJUKaMEHTA, € CMeHeH
¢ Upadacitinib, a cien ToBa - ¢ Tofacitinib, ¢ He-
JocTaTbuHO MoBJsMsABaHe — DAS 28 > 3.8, HAQ
> (0.7, PASI = 10. KbM MOMeHTa e Ha Tepamnus C
Guselkumab ¢ g06po moB/aMsIBaHe W HUCKA 60-
JIeCTHA aKTUBHOCT.

MexaHHW3bM Ha JieHCTBHE

Adalimumab cmaza kbM rpynara Ha HHXH-
6UTOPHU Ha TYMOp-HeKpoTusupauy pakTop-aada
(TNF-a). Cpp3Ba ce cnepudpuyHo ¢ TNF u Hey-
Tpasiu3upa HeroBaTa 6MoJ0TUYHA QYHKIMS Ypes
6JI0KMpaHe Ha B3aUMOJIEUCTBUETO My C p55 U p75
MOBBbPXHOCTHUTE KJeTBhYHU penentopu 3a TNE
ApanuMymab MoAyJsupa Cbhbllo U OGUOJOTUYHUTE
OTrOBOPH, KOUTO ca NpeJU3BUKAHU UM PEryyu-
panu oT TNF, BK/JIIOUMTE/NHO IPOMEHUTE B HUBA-
Ta Ha aJXe3UOHHUTE MOJIEKYJH, OTTOBOPHU 3a
murpanusaTa Ha jieBkouuturte (ELAM-1, VCAM-1
u ICAM-1 cIC50 ot 0,1-0,2 nM)

Upadacitinib cnaga kbM rpynaTta Ha UHXUOU-
TOopH Ha AHyc-cBbp3aHa kuHa3sa (JAK). Ynaganu-
THUHUO e CcesleKTHBEH U 06paTUM HHXHUOGUTODP Ha
fAnyc-kuHazara (JAK). MHxubupa npedepeHnu-
ayiHO curHaausupaHeTto upe3 JAK1 wau JAK1/3 c
$yHKIMOHAHA CEJIEKTUBHOCT.

Tofacitinib e MollleH cesleKTUBEH UHXUOUTOP
Ha ¢amuauaTa JAK-kunHasu. [Ipy eH3UMHU Tec-
ToBe TopauuTUHUO UHXUOUpa JAK1, JAK2, JAK3
Y B no-Majika creneH TyK2. B yoBewku kjaeTKU
npedepeHnaJHO UHXUOMpPA CUTHAIUTE OT XeTe-
pPOAMMEPHUTE IUTOKMHOBU PELIENTOPH, KOUTO Ce
cBbp3BaT ¢ JAK3 u/unu JAK1 ¢ pyHKIMOHAIHA
CeJIEKTUBHOCT CHPSAMO LIUTOKWUHOBUTE PeLenTo-
P4, KOUTO CUTHAJIUM3UPAT MOCPEJCTBOM JBOMKHU
JAK2. Uuxubupaneto Ha JAK1 u JAK3 oT Todanu-
THHUO 0TC/1abBa CUTHA/IMTE Ha UHTEPJIEBKUHUTE
(IL-2, -4, -6, -7,-9, -15, -21) u untepdeponu tun I
v tun I, KoeTo Bou 10 MoJlyiMpaHe HAa UMyHHUS
Y B'b3MaJIUTEJHUS OTTOBOP.

[TanueHT 4

Kacae ce 3a manueHTKa c gokasaH oT 30 T.
ncopuasuc Byarapuc, npes 2020 r. eBosiroupasn B
apTpomnaTuydeH Icopuasuc. [IpeMruHasa 6a3ucHa

N. Nikolov et al.
Indications for switching biological therapy...

Volume 8, Number 2 « 2025

CARDIOLOGY

CARDIACSURGERY

&

against the medication. It was changed to Up-
adacitinib, then to Tofacitinib, with insufficient
effect - DAS 28 > 3.8, HAQ > 0.7, PASI = 10. The
patient is currently undergoing therapy with
Guselkumab with good response and low dis-
ease activity.

Mechanism of Action

Adalimumab belongs to the group of tumor
necrosis factor alpha (TNF-a) inhibitors. It specif-
ically binds to TNF and neutralizes its biological
function by blocking its interaction with the p55
and p75 TNF cell surface receptors. Adalimumab
also modulates biological responses that are in-
duced or regulated by TNE including changes in
the levels of adhesion molecules responsible for
leukocyte migration (ELAM-1, VCAM-1, and ICAM-
1, with an IC50 of 0.1-0.2 nM).

Upadacitinib belongs to the group of Janus ki-
nase (JAK) inhibitors. Upadacitinib is a selective
and reversible Janus kinase inhibitor. It preferen-
tially inhibits signaling via JAK1 or JAK1/3 with
functional selecti

Tofacitinib is a potent, selective inhibitor of
the JAK kinase family. In enzymatic assays, to-
facitinib inhibits JAK1, JAK2, JAK3, and to a less-
er extent TyK2. In human cells, tofacitinib pref-
erentially inhibits signaling from heterodimeric
cytokine receptors that associate with JAK3
and/or JAK1, with functional selectivity over
cytokine receptors that signal via JAK2 pairs. In-
hibition of JAK1 and JAK3 by tofacitinib reduces
signaling of interleukins (IL-2, -4, -6, -7, -9, -15,
-21) and type I and type II interferons, leading
to modulation of the immune and inflammatory

response.

Patient 4

This concerns a female patient with a proven
diagnosis of psoriasis vulgaris for 30 years. In
2020, it evolved into arthropathic psoriasis. She
underwent baseline therapy with NSAIDs and
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Tepanus c HCIIBC u cEBMAPC 6e3 oco6eHo OBJIU-
siBaHe HA CTaBHO-60JIKOBUSI U KOXKHUSA CUHJIPOM.
[Ipe3 2022 r. e 3ano4yHaTa GUOJOTUYHA TEPANUs
¢ Risankisumab 75 mg c f06po nmoB/MsiBaHe Ha
KJIMHUYHATa cuMIToMaTuka f0 2024 r. - DAS 28
< 3.1, HAQ < 0.5, PASI < 10.

[Ipe3 wuu 2024 r. - ciej MNOCTaBsiHE Ha
Risankisumab - nmaiueHTKaTa 3a6e/iiI3Ba KOXKeH
06pUB B KOpeMHAaTa 06J1aCT Y M0 KOXKaTa Ha Mo/ -
6e/ipuLIUTe, KOUTO MepcUCTHpa Mpe3 Leaus Je-
TeH ce30H. [Ipe3 cenTeMBpU ChIaTa roJHa 6U-
oJIOTUYHATa Tepanus e cMeHeHa ¢ Guselcumab.
Cpob1iaBa 3a peAyLupaH CTaBHO-GOJIKOB CUH/-
pOM, U3YHCTBaHE Ha KOXKHUTE JIE3UU U U3Ue3BaHE
Ha cyTpellHaTa ckoBaHocT - DAS 28 < 3.0, HAQ <
0.5, PASI < 10.

Cropes J1aboOpaTOpPHUTE H3CJAEABAHUSA TMPU
xocnutanusanusa [IKK e B Hopma. OT 6Guoxu-
MUATA Ce YCTAaHOBSABAT Tpuriuuepuiu - 3,84
mmol/L, xonecteposn - 7,08 mmol/L. CYE e 60
mm/h, a CRP e B HopMa, RF - oTpunateseH.

[Ipu manyeHT 4 e UHUIMHUpPAHA GHMOJIOTHUYHA
Tepanus ¢ Risankisumab c 106po noBsisiBaHe Ha
cumntToMaTtukaTta — DAS 28 < 3.1, HAQ < 0.5, PASI
< 10. MegukaMeHTBT € cMeHeH ¢ Guselcumab mo-
pajii KoXXeH 06pUB B KOpeMHaTa 06J1acT U 10 KO-
»KaTa Ha noZAbeJpULUTe, C J06bp TepaneBTUYEH
edekT - DAS 28 < 3.0, HAQ < 0.5, PASI < 10.

MexaHHW3bM Ha JeHCTBUE

Pu3ankusymab e XyMaHU3UpPaHO HUMYHOIJIO-
6ynuH G1 (IgG1) MOHOKJIOHAJIHO AaHTHUTSJIO, KOe-
TO CeJIeKTUBHO Ce CBbp3Ba C BUCOK apUHUTET
KbM pl9 cybeanHMIATA HA [UTOKWUHA YOBEIIKU
uHTepseBkuH 23 (IL-23), 6e3 ga ce cBBbp3Ba C
uHTepsaeBkUH 12 (IL-12), 1 uHXU6Upa B3auMo-
JleICTBUEeTO My C peLeNTOpPHHUS KOMIJIEKC 3a
[L-23. [L-23 e HUTOKUH, KOUTO y4acTBa BbB Bb3-
HaJleHUeTO U UMyHHHUTE OTTrOBOpH. Upe3 6JI0KH-
paHe Ha cBbp3BaHeTo Ha [L-23 ¢ HeroBus pelen-
TOp pU3aHKK3yMab uHxubupa IL-23-3aBucumara
KJeTbiHa CUTHA/IM3aLUs U 0CBOOOXKAaBaHETO Ha
NpouH}IaMaTOPHU LUTOKUHHU.

['ycenkyma6b e yoBewko IgG1A MOHOK/IOHa/IHO
a"TuTsiio (mAb), koeTo ce CBbp3Ba CeJIEKTUBHO C
npoteuHa unrtepyeBkuH-23 (IL-23) ¢ Bucoka cne-
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csDMARDs without significant improvement of
the joint pain and skin syndrome. In 2022, bio-
logical therapy with Risankizumab 75 mg was
started, showing good improvement in clinical
symptoms until 2024 (DAS 28 < 3.1, HAQ < 0.5,
PASI < 10).

In July 2024, after the administration of Ri-
sankizumab, the patient noticed a rash in the ab-
dominal area and on the skin of the lower legs,
which persisted throughout the summer. In Sep-
tember 2024, biological therapy was switched to
Guselkumab. The patient reports reduced joint
pain, resolution of skin lesions, and disappear-
ance of morning stiffness (DAS 28 < 3.0, HAQ < 0.5,
PASI < 10).

The data from laboratory tests during hos-
pitalization reflect: CBC - normal. Biochemistry
- triglycerides: 3.84 mmol/L, cholesterol: 7.08
mmol/L. ESR: 60 mm/h. CRP: normal. RF: neg-
ative.

For Patient 4, biological therapy with Ri-
sankizumab was initiated with good improve-
ment in symptoms (DAS 28 < 3.1, HAQ < 0.5,
PASI < 10). It was switched to Guselkumab due
to a skin rash in the abdominal and lower leg ar-
eas, with good therapeutic effect (DAS 28 < 3.0,
HAQ < 0.5, PASI < 10).

Mechanism of Action

Risankizumab is a humanized immunoglobu-
lin G1 (IgG1) monoclonal antibody that selectively
binds with high affinity to the p19 subunit of the
human cytokine interleukin-23 (IL-23), without
binding to interleukin-12 (IL-12), and inhibits
its interaction with the IL-23 receptor complex.
[L-23 is a cytokine involved in inflammation and
immune responses. By blocking the binding of IL-
23 to its receptor, risankizumab inhibits IL-23-de-
pendent cellular signaling and the release of
pro-inflammatory cytokines.

Guselkumab is a human IgG1A monoclonal an-
tibody (mAb) that selectively binds to the protein
interleukin-23 (IL-23) with high specificity and
affinity. IL-23 is a regulatory cytokine that affects



ubUIHOCT U apuHuUTeT. IL-23, peryaupail UTO-
KUH, NOBJIMsABA AUdepeHnalusaTa, pa3npocTpaHe-
HUETO U MPEeXUBAEMOCTTA Ha NOATPYNH T-KJIeTKH
(nanp. Th17 xnetku u Tc17 KA€TKU) U HA €CTECT-
BEHHTE NMOATPYNHA UMYyHHU KJETKH, KOUTO TNpes-
CTaBJIsIBaT U3TOYHUIIM Ha ePeKTOPHU LIUTOKHHY,
BKJitounTesiHo IL-17A, IL-17F u 1L-22, oTK/Ir04Ba-
1M Bb3NaJIUTEJHO 3abo/sBaHe. /loka3aHo e, ye
IpHY Xopa ceJieKTUBHATa 6Ji0ka/ia Ha IL-23 HopMa-
JIN3Upa NPOJYKIUATA HA Te3U IUTOKUHU.

[TanueHT 5

Kacae ce 3a nmanueHT c IICOpUasuC BYJITapuc
ot 2015 r. [Ipe3 2020 r. Bc/ieACTBYE OTOYHU U 60-
JIe3HEHH CTaBH € AUArHOCTULMPaH C ICOpUaTH4YeH
aptput. [Ipemunan tepanus ¢ HCIIBC u cEMAPC ¢
HEeJIOCTaT'bYHO TOBJIMSIBAHE HA CTAaBHO-GOJIKOBUSA
CUHPOM U KokHUTe jie3uM. [Ipe3 2023 1. e HacoyeH
K'bM KOMHCHS 3a CTapTHpaHe Ha 610JI0OrMYHa Tepa-
nus ¢ Ustekinumab 45 mg, ¢ 406po noB/usiBaHe Ha
CUMIITOMaTHKaTa. YCTaHOBSIBAaT Ce IOA0OpsiBaHe
IIPY CTaBHO-GOJIKOBUS CUH/APOM U OCTPoda30BUTE
noka3zatesau - DAS 28 < 3.0, HAQ < 0.3, PASI < 10.

[Ipe3 nexkemBpu 2023 I. OCTBIIBA ChC 3aCHU-
JIeHa CyTpellHa CKOBAHOCT M 0cTpo¢asoBU pe-
aKTaHTH, C 060CTpPeH CTaBHO-60JIKOB CUHJPOM.
[Topaau ncopuaTUYHHUTE MJIAKH MO LSTO0TO TSJIO0
€ Haco4yeH K'bM eKCIlepTHa KOMHCHSA C MHEHMe 3a
CMsiHa Ha 6uoJiornyHaTa Tepanus ¢ Guselcumab
npu DAS 28 > 3.2, HAQ > 0.5, PASI = 10.

[Ipe3 ssinyapu 2024 r e 3ano4HaTa Tepanus C
Guselcumab c 106bp TepaneBTHYeH edpeKT — DAS
28 <3.1,HAQ < 0.5, PASI < 10.

JlaHHUTe OT JIabopaTOpPHUTE H3C/e/BaHUSA
npu xocnutanusanua codat [IKK: WBC - 10.34
x 10?/L. OT 6M0OXMMHSATA Ce YCTAaHOBSIBA MUKOYHA
KucesrHa - 487 umol/L. CYE e 60 mm/h, a CRP -
90 mg/L, RF e oTpunareseH.

[Ipu nanueHT 5 e 3an04YHaTa 6MOJIOrMYHA Te-
panus ¢ Ustekinumab ¢ nmbpBoHayasHO A06pO
noBJiMsIBaHe. BrocsefcTBUe, ¢ HaMaJisiBaHe Ha
TepaneBTUYHUA eeKT Nopajy M3rpakJjaHe Ha
aHTHTeJa Cpelly MeJWKaMeHTa, € BKJIYEeH Ha
Guselcumab. HacTbnBa 3HauuTesHa pefyKLUsA
Ha CTaBHO-0OJIKOBUSI U KOXXHUS cUHApPOM - DAS
28 <3.1,HAQ < 0.5, PASI < 10.
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the differentiation, proliferation, and survival of
T cell subgroups (e.g., Th17 and Tc17 cells) and
innate immune cell subsets, which are sources
of effector cytokines including IL-17A, IL-17F
and IL-22, all of which trigger inflammatory dis-
ease. [t has been shown in humans that selective
blockade of IL-23 normalizes the production of

these cytokines.

Patient 5

This concerns a patient with vulgaris pso-
riasis since 2015. In 2020, due to swollen and
painful joints, he was diagnosed with psoriatic
arthritis. He underwent therapy with NSAIDs and
csDMARDs with insufficient improvement in joint
pain and skin lesions. In 2023, he was referred to a
commission for the initiation of biological therapy
with Ustekinumab 45mg, which showed good im-
provement in symptoms - reduced joint pain and
acute-phase reactants (DAS 28 < 3.0, HAQ < 0.3,
PASI < 10).

In December 2023, he was hospitalized with
increased morning stiffness and acute-phase reac-
tants. His joint pain worsened. Psoriatic plaques
appeared all over his body, after which he was re-
ferred to an expert commission with the opinion
to switch biological therapy to Guselkumab (DAS
28 > 3.2, HAQ > 0.5, PASI = 10).

In January 2024, therapy with Guselkumab
was started with a good therapeutic effect (DAS
28 < 3.1, HAQ < 0.5, PASI < 10).

Laboratory findings at hospitalization: CBC
- WBC: 10.34x10°/L. Biochemistry - uric acid:
487 umol/L. ESR: 60 mm/h, CRP: 90 mg/L, RF:
negative.

For Patient 5, biological therapy with Usteki-
numab was started with initial good improve-
ment. Later, due to the development of antibod-
ies against the medication, its therapeutic effect
decreased. The patient was switched to Gusel-
kumab with significant reduction in joint pain
and skin symptoms (DAS 28 < 3.1, HAQ < 0.5,
PASI < 10).
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H. Hukonos u gp.

KAPAMOAOT VA & /HavKaLmm 3a cMsiHa Ha B1UonoryHa Tepanws...
KAPAUOXUPYPI'USA -

A Tow 8, Bpoit 2 + 2025

MexaHHW3bM Ha JieHiCTBUE

YcTekrHyMab e usngso dosewko IgGlk mo-
HOKJIOHAJIHO aHTUTSJIO, KOETO Ce CBBbpP3Ba CbC
cnenuPUIHOCT KbM 06lIaTa MPOTEUHOBA Cybe-
AuHuna p40 Ha 4YOBeIIKU LUTOKUHU MHTEPJIEB-
kuH (IL)-12 u IL-23. YcTekuHyMab noTucka 6uo-
aKTUBHOCTTA Ha 4yoBelukuTe [L-12 u IL-23, kaTo
npejoTBpaTsBa CBbp3BaHeTo Ha p40 c [L-12R[B1-
pelLlenTOpeH MPOTEeUH, Pa3NoJioKeH Ha MOBbPX-
HOCTTa Ha UMYHHUTE KJIETKHU.

OBCHXXJAHE

BosectHocTTa M 3a6osasiemoctta npu IlcA
BapupaT WHPOKO B 3aBUCMMOCT OT Pas/INYHUTE
u3c/e/jBaHUs U Hal-Bedye OT paslpocTpaHeHUe-
TO Ha ncopuasuca. [Ipy nanueHTH C MepCUCTH-
paiia 6o/1ecTHa aKTUBHOCT Ha QOHA Ha JiedeHHe
¢ naxubutopu Ha TNF-q, IL-17A, IL-12/23 niun
JAK-UHXMOUTOP € HeobXoAMMO Ja ce 0OMHUCIU
npeMHUHaBaHETO KbM Jipyr HHXU6uTOp Ha TNF-«
WJIY ApYT KJIac MeJJUKaMeHT, aKko TaKbB He e OUJI
npusiarad npeau toBa. Muxubutopu Ha TNF-q,
IL-12/23, IL-17A wau JAK ce BkJOYBaT B Te-
paneBTHYHaTa cxeMma npu IIcA ¢ MHoro BucOKa
aKTUBHOCT (eHTe3UT, JAaKTWJIWT, aKCUaJHO 3a-
csiraHe, roJisiM GpPOX OTOYHH/6G0JIe3HEHU CTaBH,
3HayMMa CTaBHa yBpeJa C KJIMHUYHU U Jlabopa-
TOpHU GeJsie3u Ha B'b3NajeHrue U/UI1 KIUHUYHO
3HAYMMU U3BBbHCTABHU NPOSABH, BKJI. [ICOPHABUC,
ob6xBalally roJsiM NPOLEHT OT KOXKHATa MOBbPX-
HOCT, BUCOKa CTeleH Ha UHBaJIWAU3aLus), J0pU
1py 60JIHY, HENPOBEXJAJIU [0 MOMEHTA JieueHHe
cbc cuHTeTH4HU BMAPJL. [Ipu onpefienisine Ha Te-
paneBTHYHATa cXeMa [0/, BHUMaHUe ce B3eMaT U
CBI'bTCTBALMTE 3a60/151BaHUsA U GAaKTOPH, CBBP-
3aHH c 6e3omacHocTTa [1].

TNF-a urpae ocHoBHa poJisi B maToreHesara
Ha HSKOJKO XPOHWYHHU BB3NaTUTEJSHU 3a60Ji5-
BaHU{, HalNp. ICOpUaTUYeH apTpUT. PazButueTto
Ha aHTUTeJa cpelny aHTU-TNF-a cpefcTBa U HUC-
KUTe CEepyMHM KOHIIEeHTpaLUU Ha JIeKapCTBOTO
ca 3aMeCeHHM KaTo NpejpasmnoJsaralid GpakTtopu
3a TepaneBTHUYEH Heycnex. Bbnpeku ye ca onuca-
HU BP'b3KUTE MEXAY KJMHUYHATA ePpUKACHOCT U
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Mechanism of action

Ustekinumab is a fully human IgGlx
monoclonal antibody that specifically binds
to the shared p40 protein subunit of the hu-
man cytokines interleukin (IL)-12 and IL-23.
Ustekinumab suppresses the bioactivity of human
[L-12 and IL-23 by preventing the binding of the
p40 subunit to the IL-12RB1 receptor protein lo-
cated on the surface of immune cells.

DISCUSSION

The morbidity and disease burden of PsA
vary widely depending on the extent of pso-
riasis. In patient with persisted disease ac-
tivity desire treatment with TNF-a inhibitors,
IL-17A, IL-12/23 inhibitors, or JAK inhibitors,
consideration should be given to switching to
another TNF-a inhibitor or another class of
medication if previously untried. Inhibitors of
TNF-a, IL-12/23, IL-17A, or JAK are included
in the therapeutic regimen for PsA with very
high activity (enthesitis, dactylitis, axial in-
volvement, a large number of swollen/painful
joints, significant joint damage with clinical
and laboratory signs of inflammation and/or
clinically significant extra-articular manifes-
tations, including psoriasis affecting a large
percentage of the skin surface, high degree
of disability), even in patients who have not
previously received treatment with synthetic
DMARDs. When determining the therapeutic
regimen, concomitant diseases and safety-re-

lated factors are also considered [1].

TNF-a plays a central role in the patho-
genesis of several chronic inflammatory dis-
eases, including psoriatic arthritis. Develop-
ment of antibodies against anti-TNF-a drugs
and low serum drug concentrations are pre-
disposing factors for therapeutic failure.
The clinical benefit of tests to detect anti-drug
antibodies remains unclear in routine clinical



peaknuuTe Ha UHPY3uUs ¢ HUBATa Ha aHTU-TNF-a
JIeKapCTBa ¥ HaJIMUMETO Ha aHTUTeJa Cpely Je-
KapCTBOTO, KJINHUYHATA 110132 OT T€3U TECTOBE B
pyTUHHATAa KJIMHWYHA IPAaKTUKa OCTaBa HesICHA.
TNF-a e LUTOKHH, KOUTO UI'pae OCHOBHA POJIst
NpU HAKOJIKO XpPOHWYHU Bb3NaJUTENHU 3200151-
BaHMUSI, BKJIIOYUTESHO NICOPUATUYEH apTPUT, aH-
KUJIO3Upall CIIOHAWJIUT, peBMaTOU/IeH apTUPT U
IBD. )KuBOoTHHCKU Mo/ieJ1, 6a3upaH Ha HeperyJ/iu-
paHo ocBo6okjaBaHe Ha TNF-a, paskpuBa XpoHH-
YyeH B'b3najuTesieH apTpuT U Crohn-nogo6en IBD
[2]. TNF-a ce cBbp3Ba ¢ TNFR1 u TNFR2 penen-
TOPUTE, KOUTO MOraT JAa 0'bJlaT eKCIpecupaHu
KaKTO KaTO TPaHCMeMOpaHHU pelenTOPH, Taka U
KaTo pasTBopuMHu penentopu. TNF-a penentopu-
Te ce pas/iMyaBaT B CBOSTA KJeTbYHa eKCIpecust
Y BBIIPEKH Ye CNOoJe/AT CTPYKTypPHa XOMOJIOTHA
B TexHUTe U3BbHKJIeThYHU TNF-cBBp3BaIy go-
MeWHH, Te UHAYLUUPAT Pa3IMdHU [[UTOIJIa3MeHHU
curHasiHu nbTulia [3]. Tesu penenTopu ce exc-
npecupar Ha KJeTbyHaTa IOBBbPXHOCT B OTTOBOP
Ha pas/JM4YHU CTUMYJ]U. B moko# Te ce oTnenAT
OT KJIeT'b4HaTa MOBBPXHOCT WUJIM Ce UHTEPHAJIU-
3UpaT B KJeTKaTa (KaTo Mo TO3U HAaYKH Ce UHAK-
TuBUpaT). UMyHOTeHHOCTTa e CIoCOGHOCTTA Ha
aHTUreHa Ja UHJyLHUpa UMYHEH OTTOBOD, CJe]
KaTo 6bJe pa3nosHat oT T- u B-numbouutHuTe
peuenTtopy. AHTUTe aTa cpeuly aHTU-TNF-a Mo-
raT Jia 6'bJjaT 0CBO6O/IeHU MTPU FeHETUYHO YYBCT-
BUTEJIHU NMaLMEHTH B 0TroBop Ha IgGl yoBemku
KOMIOHEeHTH. KakTo Gelle onucaHo, HAJIMYHUETO
Ha aHTHUTeJa Cpellly MeJMKaMeHTH MOXe Ja I10-
Npeyu Ha KJIUHUYHHSA OTTOBOD, KaTO MOBJIMsAE Ha
6uoHa/JMYHOCTTa, papMakOKUHeTHKaTa U dap-
MaKo/JMHAMHUKaTa Ha JieKapcTBOoTo [4]. B HsAkou
cay4Yau KJIMHUYHATa eprkacHOCT Ha aHTU-TNF-a
MOXKe /1a He ce MOBJIMfAe OT HaJIMYUeTO Ha aHTHU-
TeJla Ccpellly JIeKapCTBO, BEPOSITHO 3al[OTO UMAT
HUCBK aQUHUTET KbM HEro WJd He yclsBaT Ja
B3auMozielcTBaT. HsAkou mpoy4yBaHusd CbhOGIIA-
BaT, Ue e/IJHOBPEMEHHOTO JIeYeHHEe C UMYHOCYTIpe-
COpM KaTo a3aTHUONPUH UMW METOTpeKcaT Moxe
Jla HaMa/i1 06pa3yBaHeTO Ha aHTUTeJsa U Jia Io-
BUIIM HUBaTa Ha aHTU-TNF-a nekapcTBa, BbIpe-
KU Ye TOUHHUST MeXaHU3'bM He e SICHO pa36paH [5].
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practice, although some studies suggest that con-
current use of immunosuppressive agents such
as azathioprine or methotrexate may reduce the
formation of antibodies and improve the effec-
tiveness of anti-TNF-a agents.

TNF-a is a cytokines that plays a central
role in several chronic inflammatory diseases,
including psoriatic arthritis, singalong dispo-
sitions, rheumatoid arthritis, and BID. An an-
imal model based on uncontrolled TNF-a re-
lease revealed chronic inflammatory arthritis
and Crohn’s-like IBD [2]. TNF-a binds to the
TNFR1 and TNFR2 receptors, which can be ex-
pressed both as transmembrane receptors and
as soluble receptors. TNF-a receptors differ
in their cellular expression, and although they
share structural homology in their extracellu-
lar TN-binding domains, they induce different
cytoplasmic signaling pathways [3]. These re-
ceptors are expressed on the cell surface in re-
sponse to various stimuli. At rest, they are shed
from the cell surface or internalized into the cell
(thus inactivating them). Immunogenicity is the
ability of an antigen to induce an immune re-
sponse once recognized by T and B lymphocyte
receptors. Antibodies against anti-TNF-a may
be released in genetically sensitive patients in
response to IgG1l human components. As men-
tioned above, the presence of antibodies to the
drug may interfere with the clinical response by
affecting the bioavailability, pharmacokinetics,
and pharmacodynamics of the drug [4]. In some
cases, the clinical efficacy of anti-TNF-a may not
be affected by the presence of antibodies to the
drug, likely because they have a low affinity for
the drug or fail to interact with it. Some studies
report that concomitant treatment with immu-
nosuppressive drugs such as azathioprine or
methotrexate may reduce antibody formation
and increase the levels of anti-TNF-a drugs, al-
though the exact mechanism is not clearly un-
derstood [5].
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H. Hukonos u gp.
VHankaumm 3a cMsiHa Ha BuonoruyHa Tepanus...

Tom 8, Bpoit 2 + 2025

KAPAIOAOTHISI
KAPAVIOXUPYPTHISL

3AKJ/IIOYEHHUE

Jl'birocpoyHaTa ymnoTtpe6a Ha 6JIOKEpHU Ha
TyMop-Hekpo3uc ¢akrtop-anda (TNF-anda) us-
MCKBa HENPEKbCHATO HAOJI0/IeHUE, 32 Jla Ce MO-
TBBPAU €PUKACHOCTTA U Jla ce U30eTrHe TOKCHY-
HOCTTa Ha JIeKapCTBOTO. ENMWJE€MUOJIOTUYHUTE
NpOy4YBaHHUs MOTAT Jla MPeAJI0XaT BaXKHa JA0M'bJI-
HUTeJHa UHPOpPMaIlKs 3a PUCKOBETE U MOJI3UTE
OT TO3W KJjac JjekapcTtBa. [I[podusrbt Ha 6e3o-
[IACHOCT Ha OHOJIOTUYHUTE Tepalnruyu BKJIKOYBaA
IIUPOK CIEKTbP OT HEXKeJIaHU CbOUTHS, OT KOU-
TO Hal-Ba)KHUTE Ca PUCKBT OT UHOEKIUH, 3J10-
KayeCTBEHU U ChPAEYHO-ChJO0BH 3a60JIsIBaHUS.
JluncaTta Ha Ny6JIMKYBaHU NMPENOPBKU 32 MOHU-
TOPUHTI HpejrnoJiara, 4€ KJIWHHUIOUCTHUTE TpH6Ba
Ja OlleHABAT MMallMeHTa 3a pPUCKa UJIKW HAJIUIHUETO

CONCLUSION

Long-term use of TNF-a inhibitors requires
continuous monitoring to confirm efficacy and
avoid drug toxicity. Epidemiological studies can
provide valuable additional information about
the risks and benefits of this drug class. The
safety profile of biological therapies includes
a broad range of adverse events, with the most
important being the risk of infections, malig-
nancies, and cardiovascular diseases. The lack
of published monitoring recommendations
implies that clinicians should regularly evalu-

ate patients for the risk or presence of adverse

Ha HeXXeJIaHU CbOUTHSA Ype3 peJJOBHHU Nperieay,
C BHMUMaTEeJIHU OLleHKH 3a paHHOTO UM OTKpHBa-
He. 06cHxKAa ce mpodUIbT HAa 6E30MaACHOCT M0
OTHOIIIEHUE HA ICOPUATUYHUSA apTPHUT [6].

events to ensure early detection. The safety pro-
file in psoriatic arthritis treatment is also dis-

cussed [6].
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1. Teoprues u ap.

KAPAMOAOTHIA & Ponsta Ha MMHUManHO MHBa3WBHaTA...
KAPAUOXUPYPTUSL -

A Tow 8, Bpoit 2 + 2025

POJIITA HA MUHUMAJTHO UHBA3WBHATA TPHbBHAYHA XUPYPTUA
B MO/IEPHM MOAX0/ K'bM JEYEHUETO HA CIIOHAWJIOJAUCLIUT

JI. Teopzues, /I. XapumoHoes

Kaunuka no Hespoxupypeaus, ,,Cepye u Mo3ok” - [l1eeeH

Pe3lome. Kato efHa OT Hali-TpyAHOJIEYUMHUTE U G'bP30HapaCcTBAILH 110 YeCTOTa MHEKL MU B HEB-
POXUPYPrusTa JHEC, CHOHAWIOAUCHUTHT € YHUKAJIHO NpeJJu3BUKaTeJCTBO OT JUarHOCTUYHA, Jie-
yeOHa U pexabUJMTalMOHHA IViefHa Touka. Ha ¢oHa Ha gocera u3noJi3sBaHaTa KOHCepBAaTHBHA
AHTUOUOTHUYHA TepaNus, MoJlepHaTa XUPYyprus npejJara Bce IoBe4ye METOAH, KOUTO He caMo IOo-
Marat, a UMaT NoTeHIajla Hall'bJIHO Ja POMEHAT M0AX04a KbM TO3U TUI HHQEKIMY Ha rPbOHaY-
HUd cTb6. [IpecTaBsiMe pe3yaTaTUTE OT JIeYEHHUETO Ha 16 malveHTH, IPU KOUTO Ype3 pasiny-
HU ONlepaTHBHU TEXHUKU CMe JOCTUTHAJIM [0 10-A00bP KIMHUYEH U TAapaKJIMHUYEH pe3yaTaT Ha
30-us eH B cpaBHEHHME C KOHTPOJIHA IpyIia OT HaljMeHTH, KOUTO ca 6UJIM JIEKYBAaHU KOHCEPBATUB-
HO C MHTPaBEHO3HM aHTHOMOTULIM U NOC/I€e/Ballia IepopaHa Tepanus 3a JoMa 6e3 onepaTUBHA
vHTepBeHUs. OT NpoBeleHUTE KOHTPOJIHU U3ceiBaHus Ha 1-BY, 7-Mu, 15-u u 30-u JeH ce Ha-
6J10/1aBa M0-0'bp3 MapaKJIMHUYEH OTTOBOP OT CTpaHa Ha Bb3nanuTenHuTe Mapkepu (CRP, CYE)
IpY NMAaLUEeHTHUTE, OJJIOKEHN Ha ollepalis KaTo AON'bJIHEHHE KbM aHTUOUOTHYHATA Tepamus. B
X0/la Ha MPOY4YBaHeTO ce JOCTUTHA /10 U3BO/Ia, Ue He CaMo Ce peJlyliupaT UHIIMJeHTUTe Ha oC/Ie]-
BaJla rp’bOHAaYHA HECTAOUIHOCT U eNUAypaTHa KOMIIPeCHs IIPU JIOLI TepaneBTUYEH OTTOBOP KbM
KOHCepBaTUBHATA Tepalusi, HO U Ce HaMaJIsiBa 3HAYUTEHO IPECTOSAT Ha NalleHTa B 60JTHUYHOTO
OTJieJIeHHe, KOraTo NMOAX0ABT KbM HHQEKLUATA € XUOPU/IeH U BK/II0UYBAa MUHUMA/JIHO HHBa3UBHA
HMHCTPYMEHTALUsA C OTBOPEHA WK NEPKyTaHHA GUOICHS OT Bb3MaJUTENTHOTO OTHULIE.
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K/iw40BM AyMM: CHOHUIOJUCIHUT, TPbOHAYHU HHQEKIUH, AUCIUAT, MUHUMAJHO HWHBAa3WBHA
rpbOHAaYHA XUPYPTHs, OIEPATUBHO JieueHHe, KOHCEPBATHBHA Tepalusi, F(PbOHAaYHA HECTAOUIHOCT

THE ROLE OF MINIMALLY INVASIVE SPINE SURGERY IN THE MODERN
APPROACH TO SPONDYLODISCITIS TREATMENT

L. Georgiev, D. Haritonov

Department of Neurosurgery, “Heart and Brain Hospital” - Pleven

Abstract. As one of the most difficult-to-treat and rapidly increasing infections in neurosurgery
today, spondylodiscitis presents a unique challenge from diagnostic, therapeutic, and rehabilitative
perspectives. While conservative antibiotic therapy has traditionally been the primary approach,
modern surgical techniques increasingly offer methods that not only assist treatment but have the
potential to fundamentally change the management of this type of spinal infection.We present the
treatment outcomes of 16 patients who underwent various surgical techniques, achieving better
clinical and paraclinical results by day 30 compared to a control group treated conservatively with
intravenous antibiotics followed by oral therapy at home, without surgical intervention.Follow-up
tests on days 1, 7, 15, and 30 showed a faster paraclinical response - specifically in inflammatory
markers (CRP, ESR) - in patients who underwent surgery as an adjunct to antibiotic therapy.The
study concludes that not only does the surgical approach reduce the incidence of subsequent
spinal instability and epidural compression in cases of poor response to conservative therapy, but
it also significantly shortens hospital stay when the infection is treated with a hybrid approach
involving minimally invasive instrumentation and either open or percutaneous biopsy from the
inflammatory site.

Key words: spondylodiscitis, spinal infections, discitis, minimally invasive spine surgery, operative
treatment, conservative treatment
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BBBEJEHHUE

C M3KJIIYUTESHO TEXKOTO CU MpPOTHUYaHE U
TpyAHaTa AUArHocTUkKa [1] CHOHAWJIOAUCLUUTHT
ce e YTBBbPAHWJ KaTo €/IHO OT Hal-roJIeMUTE mpe-
JM3BUKATEJCTBA HE CAMO B HEBPOXUPYPTHUATA, a
B MeJIMIIMHaTa Ha 21-Bu BekK. [lanieHTHUTE € TOBa
3ab0J1siBaHe ca OOMKHOBEHO YBpeJEeHH, UMYHO-
KOMIPOMETUPAHU U C NpUJpYKaBallyd 3a60J15-
BaHUS, KOUTO 3aTPYAHSBAT JI€YEHHUETO U Bb3-
cTaHOBsIBaHeTO. ToBa MpaBu CIOHAUIOAUCHUTHT
npo6JieM, KOUTO 0GMKHOBEHO Ce MPOCTUPA OTB'B/
IrPaHULIUTE Ha HEBPOXUPYPTrUYHUTE OTEJEHUS.
Ho He Tps6Ba na 3abpaBsiMe, 4ye € U MpPobJeM, €
KOWTO CBOEBPEMEHHOTO CIIpaBsiHe BOJHU [Jl0 3Ha-
YUTEJHO MO0-J00pHU pe3yJTaTU OTKBbM MPEeKHUBSI-
eMOCTTa U KaueCTBOTO Ha KMBOTA Ha MalUeHTa.

EfuH OoT Hall-yecTUTe NMpU3HALM 3a TOBA 3a-
6ossiBaHe e 6oJiKaTa, cjaeABaHa OT cy6debpu-
JIUTET, KOUTO ce BJMsie TPYLHO OT aHTUIHpe-
Tunu. [lagueHTUTe CHOGIABAT 32 OCcTpa GoJIKa
C Bb3MaJIMTeJIeH XapaKTep, KOSITO e HaW-CUJIHA
npeJJMMHO KOraTo JIeXaT 1o Ipbb U ce U30CTps
npyd HaW-MaJIKUTe [JBWXeHUA. [Ipyrd cUMOTO-
MU U NPU3HAIY, HA KOUTO TPsiGBa Zia ce 0O'bpHE
BHHMaHUe NpPU CHEMAaHETO Ha aHaMHe3a U IO-
CTaBSIHETO Ha HayaJsIHA JIMarHosa, ca ¢pebpusu-
TET, HEBPOJIOTUYHU AePUIMTH, 3aryba Ha TEerJo,
pPafuKyJ0NaTUsl U UMYHOCYTIPECHs, TOPO/ieHa OT
pas3JIMYHU XPOHUYHU CBCTOSHUS WJIM HACKOPO
npeKapaH OCTbp Npoliec.

C pa3BuTHeTO Ha 06pa3Hus [2] u jabopaTop-
HUSl CKPUHMHT, KaKTO U C BCe M0-BUCOKaTa pas-
NI03HaBaeMOCT Ha TaKa HapeyeHUTe “4epBeHU
¢dnarose” [3] oT JileKapu OT pas3IUYHU CIelra-
HOCTH, JjuarHosaTta “ClloHAUJI0JUCLIHUT’ ce MocTa-
Bd Bce mo-4yecto. EAUH OT ryiaBHUTe GaKTOpH B
HapacTBaHETO Ha Opos Cay4Yau eXeroJHO e BCe
NO-IIMPOKO 3aCThIIEHOTO M3MO0JI3BaHE Ha Mar-
HUTHOPE30HAHCHW TEXHUKH 3a [JUarHOCTHKa.
MudopmaTUBHATa CTOMHOCT Ha 1;pEHO-MarHUT-
HUs pe3oHaHc (dur. 1 u 2) Moxe Aa ce yBeJU4Yd
ype3 06aBSIHETO HAa KOHTPACT UJIM U3M0JI3BaHe-
TO Ha cneniaaHu nporpamu kato STIR (short TI
inversion recovery) [4].
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INTRODUCTION

With its extremely severe course and difficult
diagnostics [1] spondylodiscitis has cemented
its place as one of the toughest challenges of not
only neurosurgery but 21st century medicine as
a whole. Patients who suffer from that disease are
oftentimes complicated, immunocompromised,
and with comorbidities which make treatment
and recovery strenuous. All that makes spondyl-
odiscitis an issue that often stretches beyond the
borders of neurosurgical departments. That being
said, it is also a condition which has its outcome
greatly improved when a timely approach is ad-
opted.

One of the most common signs of that disease
is pain, closely followed by a subfebrile fever that
is hard to manage by conventional antipyretics.
Most often patients complain about a sharp pain,
inflammatory in nature, that is at its peak when
they lay on their back and increases even with
small movements. Other signs that should be care-
fully observed when taking the patient’s history
and forming a diagnosis are fever, neurological
deficits, recent loss of weight, radiculopathy and
immunosuppression caused by chronic illnesses
or a recent acute infection.

With the improvement in imaging studies [2]
and laboratory screening, as well as with the im-
proved recognition of the so-called “red flags” [3]
by doctors from all types of specialties, the diag-
nosis “spondylodiscitis” is being placed more and
more often. One of the main contributing factors
to the constant rise of these cases is the increas-
ingly common use of MRI imaging for diagnostic
means. The informative value of the MRI (Fig.
1 and 2) increases with the addition of contrast
agents and sequences like the STIR (short TI in-

version recovery) [4].
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[Tomo6HU pesyataTtu oT MPT u3cienBaHe 3aej-
HO C paslIMpeHH KPbBHU U3C/IE€IBAHUS U MOCABKA
oT neprdepHa KpbB Ca JOCTATHYHY, 3a JIa O'bIie 10-
CTaBeHa IMarHo3a U MalueHThT J1a 6'b/ie MpenpaTeH
K'BbM rpbOHAuYeH XUPYPT, KbAETO Ja Ce B3eMarT Mpe/-
BUJ|, UHJWKALUUTE U KOHTPAUHAUKAIIMHUTE 3a Olle-
paTHBHA HaMeca 1 [JIa ce ChCTaBU IJIaH Ha IENCTBYeE.

Such MRI results combined with broadened
blood tests and a blood culture are usually enough
for a diagnosis to be established and for the pa-
tient to be transferred to a spine surgeon who can
then take into account the indications and contra-
indications for operative intervention and create a
treatment plan.

®ur. 1. STIR MPT uscseBaHe Ha nanyMeHT ¢ naToJornyHa ¢ppaxktypa Ha L1 Ha poHa HA CIOHAUIOUCIUT (BJISIBO) U CIIOH/IH-

JIOAMCLUT, 3acsiraly HAKoKo HuBa (L4-L5-S1) (BasicHO)

Fig. 1. STIR MRI imaging of a patient with a pathological fracture of L1 on top of a spondylodiscitis process at that level (left)
and multi-level spondylodiscitis (L4-L5-S1) (right)

Jpyra, He mo-MaJIKO Ba’KHa MpPUYMHA 3a 3a-
YecTsIBaHETO Ha CJydYau HA CHOH/WUJIOAUCIUT B
CBETOBEeH Malab e r;106aJHOTO 3acTapsBaHe Ha
HaceJIEHHETO U BCe IOo-roJisiMaTa rpyIla xopa Ha/
75-ropuiiiHa Bb3pacrt [5]. [Ipu Te3u nanueHTH oc-
BeH KOMIIPOMETHPAH JIOKaJIeH UMyHUTET, YECTO
MMa U TepeH 32 UHOEKIUs, KAKBUTO Ca YECTUTE
ocTeonopoTuyHu ¢paxktypu. Te3u PppakTypu ca
cBoeo6paseH “locus minoris resistentiae”, kbJieTO
CBIPOTUBUTEJHUSAT OTTOBOP HA TSAJIOTO € MaTo-
JIOTUYHO CHUIIEH.

He no-Masiko Ba>keH € YU BBIPOCHT C Bb3HUKBA-
HETO Ha TaKaBa MHQEKIHs TPH Mo-MJyIaau Xopa. [Ipu
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Another equally important reason for the rise
of spondylodiscitis cases worldwide is the con-
stant aging of the population and the ever-grow-
ing number of people above the age of 75 [5].
Within that patient group apart from having a
compromised local immunity, there is often a suit-
able “terrain” for infection which are most com-
monly various pathological fractures of the spine.
These fractures present a so-called “locus minoris
resistentiae” where the response of the immune
system is pathologically weakened.

Another equally important subject is the
rise of this infection in younger patients. With-



Ta3u rpyna NauueHTH CHOHJWIOLUCUUTHT ce 06-
pasyBa Ha ¢oHa Ha TpaBMaTU4YHU QpaKTypH [6] Ha
IPBOHAYHUS CT'BJIO, TeHEepPaJM3UpaHd HHPEKIUY,
yrnoTpeba Ha aykoxXoJi, 6bOpeyHa HeAO0CTaThYHOCT,
Jinabet. CblIo Taka He TpsibBa Ja ce npeHebpersa U
BBb3MOXKHOCTTA 3a XeMaTOTeHHa JHCeMHHalUs OT
BEHO3HU KaTeTpH [7], KOSTO e MpUYMHA 3a MOosBaTa
Ha CIIOH/JWIOJUCLIUT BB BCUYKH Bbh3PACTOBH IPYIIH.

HEART AND'BRAID “Fﬁ TRE OF EXCELLENCE
A }

L-SPINE
T2W_TSE_sag

FS: 1.5
B: 3226.5 TE: 100.0
13.9.2024 r. 14:20:16

WL: 689 WW: 1198 [D]
T: 6.0mm L: 2.8mm?*
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in this group, spondylodiscitis usually forms
on top of traumatic fractures [6] of the spine,
generalized infections, alcohol consumption,
kidney failure, diabetes. Another reason that
shouldn’t be ignored is hematogenous dissem-
ination from intravascular devices [7] which is
actually a common cause of spondylodiscitis in
all age groups.

HEART AND BRAIN CENTRE OF EXCELLENCE

L-SPINE
STIR_TSE

FS: 1.5
TR: 4371.0 TE: 60.0
13.9.2024 r. 14:29:20

dur. 2. MPT uscsieiBaHe Ha MalMeHT ChC CIOHAUJIOAUCIUT Ha HUBO L4-L5 ¢ BycTpaHHU HHPUITPAIUMHU B M. TICOAC NPU

nanueHT ¢ BeHo3eH nopT (T2W carutasneH cpes - sisiBo) (STIR akcuasieH cpes - JSICHO)

Fig. 2. STIR MRI imaging of a patient with spondylodiscitis at L4-L5 level with bilateral infiltrations of the psoas muscle in a
patient with a venous access port (T2W sagittal image - left) (STIR axial image - right)

B pamkuTe Ha kKaseHaapHarta 2024 roguHa
B 6a3ata Ha MBAJI “Cbpue u Mo3bK” - [l1eBeH,
ca mpocieZeHd 16 malyeHTH C Jj0Ka3aH GakKTe-
puajieH NPUYUHHUTEJ, MOJJI0KUIN Ce Ha omepa-
i, KaKTO M 3-Ma MalMeHTH, JIEKyBaHU C aH-
TUOMOTHUYHA Tepanwus, cjeBalla MOCAeIHUTeE
NPOTOKOJIY 3a JiIeYeHHe Ha OaKTepHuaJieH CIIOH/U-
JIOAMCUUT JUCUUT Oe3 H30JIMpaH OaKTepuasieH
NPUUYUHUTEJ TIOPAJI HEKOJIKOKPATHU HeraTHUB-
HU XeMOKYJITYPHHU HU3CJIeZIBaHUSI.

Ot o6mwo 19 manueHTH 12 6g9xXa MbXKe U 7 —
»KeHH, KaTo cpeJHaTa Bb3pacT Gee 58.08 + 12.2
roguHu. Haili-yectaTta JioKa/iu3alusl Ha Jie3us-

During the 2024 calendar year, at the Heart
and Brain University Hospital - Pleven, we fol-
lowed 16 patients with a confirmed bacterial
pathogen who underwent surgery, as well as 3
patients treated with antibiotic therapy in ac-
cordance with the latest protocols for bacterial
spondylodiscitis without an identified patho-
gen due to multiple negative blood culture re-
sults.

Out of 19 patients, 12 were men and 7 were
women, the mean age was 58.09 + 12.2 years.
The most common affected region was the lum-
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Ta e JyMb6aJaHUAT rpbbobHaK (78.95%), cienBaH
OT TOpaKaJHUs OTJAe/ Ha TI'pPbOHAYHUS CT'BJIO
(21.05%). [pu 6 (31.579%) oT nanMeHTUTE UMa-
llle 3acAraHe Ha M. psoas, KaTo Npu 2-Ma OT TAX
MHQUITPALUUTE B MyCcKyJia 651xa BYCTPaHHHU.

3a mejaTa Ha NpPOYy4YBAaHETO H3IMO0JI3BaxMe
KpbBHHU NOKa3aTesu 3a Bb3najseHue (CRP, CYE),
B3eTH IpeJioNepaTUBHO U CJeJ, TOBa Ha 7-MH,
15-u u 30-u geH. 3a KoHcepBaTHBHAaTa rpyna
KpPbBHUTE HU3CJ€eABAaHUs 3a[I0YBAT CbOTBETHO OT
1-Bu JleH Ha nocTbnBaHeTo. [Ipy Bcuuku nmaunu-
eHTHU e 3amoyHata AB Tepanus npeju pesysaTa-
TUTE OT XeMOKY/ITYPUTE U MUKPOOUOJIOTMYHUTE
po6H, B3eTU UHTpaonepaTuBHO. CbILO Taka U3-
nosnsBaxme u MPT uscsienBanus [8] Ha 3-Tu u 6-u
Mecel] 3a npocJsenasaBadHe Ha STIR HaxoxakaTa, Cb-
[IOCTaBEHA C M3XOJHUTe 06pasHU H3C/e/BaHUs
U NOTBBpKJAeHUe 33 Qy3us M JUKBUAALUS Ha
MHObeKIUATa. BposT JIeBKOLUMTHU 6€ U3KJIIUYEH OT
IpOy4YBaHETO MOPaJH roJisiMaTa BApUaOUJIHOCT B
TO3HU [0Ka3aTeJl, IOpoJieHa OT NpUpyKaBaluTe
3a60J151BaHUs U HA JiBETE I'PYIIU.

bakTepurasieH NpUYMHUTEJ Cce h3oyupa B 11 oT
16-Te onepatuBHU cay4as (68.75%), koeTo criopef,
Hac ce /DKM HAa MPeANOYUTAHUSI OT HaC OTBOPEH
JOCTBI KbM MSICTOTO Ha HHQeKL M. ToBa JaBa 1o-
BHCOK MPOLEHT MOJIOXKUTEJIEH PE3YJATAT B CpaBHe-
HUe C IepKyTaHHUTE HaBUTUPAHU Ororncuu [9].

['pynaTa Ha onepupaHUTe NALUEHTH € OTHO-
CUTEJIHO XeTeporeHHa Nopajy pasJIMYHUTE JIO-
Ka/IM3alluy Ha JIeSUMTe U pa3/iMyHaTa CTeleH Ha
yBpeJa Ha rpbOHauYHus CT'bJ6 (Pur. 3).

debridmant

screw fixation

debridmant

Total=16

>> 40

bar spine (78.95%) followed by the thoracic
spine (21.05%). 6 (31.579%) of the patients had
their infections infiltrate the psoas muscle, while
2 of them had bilateral psoas abscesses.

We used inflammation markers (CRP, ESR)
taken preoperative, on the 7th, on the 15th, and
on the 30th day. All of the patients in the study
had a blood culture sample taken on the day of
admission but antibiotic therapy was started be-
fore surgery or before the potential results from
the culture. We also used MRI imaging techniques
[8] on the 3rd and 6th months to follow up the
STIR findings, compared it to the initial MRI, and
checked for signs of fusion and total elimination
of the infection locus. The Leucocyte count was
excluded from the study due to its high variabili-
ty caused by the number of comorbidities within
both patients groups.

A bacterial agent was isolated in 11 out of the
16 surgical cases (68.75%), which according to us
is due to the preferred method of open access to
the locus of infection. This gives us a higher per-
centage of positive samples compared to CT navi-
gated biopsies [9].

The group of patients that underwent surgery
is fairly heterogeneous due to the variability of
the infected regions of the spine and the degree of

damage caused by it (Fig. 3).

[ Percutaneous screw fixation
with laminotomy and

I OLIF (oblique lateral lumbar
interbody fusion) with posterior

Posterior screw fixation with
Iaminectomy and debridmant dur. 3. PaznpejesieHue Ha onepupa-
Simple laminotomy with

HUTE [IallUeHTHU B'b3 OCHOBA HA TUIIA
HWHTEePBEHIHA, KOATO € U3BbPIIeHA

Fig. 3. Distribution of the surgical
patients based on the type of surgery
performed



[TanyeHTHTE, KOUTO 651Xa oA 10keHH Ha OLIF
CbhC 33/lHa TMEPKyTaHHA BUHTOBA CTaOWJIMU3aIlHs,
0sixa paszesieHd Ha ABe rpynd. [Ipu 1 mamueHT
omnepalusiTa ce U3BBPIIU C TUTaHUEB Mell [10],
CJIOKEH B MPOCTPAHCTBOTO HA MpeMaxHaTHs JTUCK
Y /iBaTa [o/JIeXKalld eH/l JIeliTa Ha NpellJIeHHUTe
TeJia Mo/ ¥ HaJl MsAICTOTO HA uHdekus. [Ipu apy-
rute 3 ce moctaBu nosmetrepetepkeToH (PEEK)
[11] kel/x HAa MACTOTO Ha NpeMaxHaTUs AUCK. B
KyXWMHaTa Ha TUTaHUeBUs Mell [12] u nmosivetepe-
TEepPKeTOH UMILJIAHTUTE Ce MOCTaBU KOCTHA MaT-
pHIIa, 3ae/{HO ¢ BAHKOMUITMH [13], c 1jes1 mo-mo6pa
¢dy3usa 1 JIoKaJIHO MOTUCKaHe Ha MHpekuusaTa. C
TOBA Ce peAylLUpa U TaKa HApeYeHUsAT UHPEKI[HUO-
3€H TOBap Ha CIOH/JUJIOJUCIIMTHOTO OTHUIIIE, KOe-
TO OT CBOSI CTPaHa YCKOPsIBa Bb3CTAHOBSIBAHETO B
PaHHUS IOCTONIEPATUBEH MEPHUO/,.

LlesTa HU € [la JOKQXKEM U UJIIOCTpUpaMe pas-
JIUKWUTE MeX/Jy XUOPUJHUS MOAXOJ U KOHCep-
BaTHUBHaTa Tepanusd. [lo TO3W HAYUH HEeJuM Ja
peayuupaMe JbJTOCPOYHUTE YCA0KHEHHUS OT NO-
JI06HU MHPEKIUU Ha IPbOHAYHUSA CTBJI6. ChIIO
TakKa I1eJIUM Jla IOKaXKeM U 4ye ChIIeCTBYBaT J0BO-
U U IPeJUMCTBA MPU XUOPUAHUS MOAXO/, 10pU
Y NIPY NAlMeHTH, KOUTO He OTTOBapsST Ha CTaH-
JlapTHUTE UHAMKAIIMU 3a OlepaTUBHA UHTEPBEH-
U TPU CIOHAUJOAUCTUT [14].

OIMUCAHHUE HA CJIYYAUTE

KakTo ce BukJa Ha JIMHeHMHaTa aAuarpama
(¢wur. 4), npu NaUMEHTHUTE, IPU KOUTO CMe TOJ-
XOJUJIW Ype3 pa3/IMuYHA MUHUMaJTHO UHBA3UBHU
ornepaTUBHU MeToAH [15], cMe moCTUrHA/IM MOY-
TH JIBOMHA peAyKuus B nokasatess CRP (C-peak-
THUBEH MPOTEUH) Ollle B pAMKUTE Ha MbpBUTe 15
JHU cyej, onepauusATa. [lokaTo Npu nayueHTuTe
Ha KOHCepBaTHBHA Tepanus TO3U [EePUO/, e I0-
JUbJIBT, IOHSIKOTA J10 4-6 ce JMUIIH.

Ha ciiegBaiarta ivHeliHa auarpama (pur. 5) e
oTpa3eHa AuHaMuKaTa Ha CYE kaTo guHamu4deH
noKasaTeJl 3a ycliexa Ha /jBaTa BH/ia Tepanus. Ma-
Kap Y MpU HAJIMYMETO Ha Taka HapeueHUTe “fast-
responders” [16], npocsieasBaHeTo Ha 30-us AeH
OT HavyaJIOTO Ha TepanusiTa € He3aJ0BOJIUTETHO
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The patients that underwent OLIF surgery
with posterior screw fixation were further divid-
ed into two groups. One of the patients had his
surgery done with a titanium mesh [10] placed
within the space of the removed intervertebral
disc and the corresponding end plates which
were destroyed by the infection. For the other
three patients we used a polyetheretherketone
(PEEK) [11] cage at the place of the removed disc.
Within the titanium mesh [12] and the PEEK im-
plants we put a bone matrix substance combined
with vancomycin [13] with the goal of faster fu-
sion and local suppression of the ongoing infec-
tion. Combined with the removal of the infected
tissue, this method also decreases the infectious
burden, which in turn improves recovery in the
postoperative period.

Our goal is to demonstrate and illustrate the
differences between the hybrid approach and
conservative therapy. By this we aim to reduce
long-term complications from such spinal infec-
tions. Furthermore, we aim to show that there
are solid arguments and advantages towards the
hybrid method even when the patient doesn’t
meet the standard criteria for surgical interven-
tion [14].

CASE REPORTS

As illustrated (Fig. 4), in patients that under-
went various minimally invasive surgeries [15]
we’'ve achieved an almost two-fold reduction in
CRP (C-reactive protein) within the first 15 days
post-surgery. Conversely, patients that only un-
derwent conservative treatment saw a similar re-
duction in a prolonged period, usually around 4-6
weeks.

On the next diagram (Fig. 5) we observe the
dynamics of ESR (erythrocyte sedimentation rate)
in order to compare the efficiency of both clini-
cal approaches. Even in the presence of “fast-re-

sponders” [16], following up on the 30th day
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400

300 =

CRP (mglL)

Days
100
®ur. 5. /luarpama, WaCTpUpalla JMHa-
Mukara u pasaukute B CYE (ckopocT Ha 50

yTasiBaHe Ha EPUTPOLUTH) MeX/y Olepupa-
HHUTE MalMeHTH (YePHO) U KOHCEPBATUBHO
JIeKyBaHUTe (UepBeHO)

ESR (mm/h)

Fig. 5. Diagram illustrating the
dynamics and differences between the
ESR (erythrocyte sedimentation rate) 0
of patients who underwent surgery
(black) versus the ones that underwent
conservative therapy only (red)

U He JaBa AepUHUTHUBHU pe3yJTaTH OT IJieJHa
TOYKa Ha TepaleBTHYEH OTTOBOpP, MaKap U Jia ce
3abesisi3Ba JUCKPETHO YCKOPEH MOJIOKUTeJeH
OTTOBOp NPH ONlepUpaHaTa rpymna namueHTH.
Maxkap u fa cieBaT elHa U Cbllla TeHAEH U
KbM MNOAO0GpeHMe, NMpPU ONepaTHBHUTE Cay4yau
noJj06peHNeTO B KPbBHUTE MOKa3aTeJd 3a HH-
dekuus e 10-6bp30 U UHPEKIMO3HUAT TOBAP OT
uHbeKLHATa e 3HAUUTeJHO peAynupat. 1o To3u
Ha4yMH MOe Jla ce IpeMUHe K'bM IlepopasieH aH-
TUOUOTHK U JJOMAIIHO JleyeHHe [10-pPaHo B CpaB-
HeHMe C KOHBEHLIMOHa/IHAaTa Tepanus. Cbl1o Taka
ce MOHMKaBa PUCKBT OT MOBTOPHA XeMaTOTeHHa
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®ur. 4. /luHeliHa AUarpama, WiICTpUpalla
auHaMmukaTta B CRP Mapkep npu onepupaHuTe
MalnUeHTH (YepHO), CPAaBHEHO C MAI[MEeHTH, MOJI-

JIO)KeHU Ha KOHCepBAaTHBHA Tepanus (YepBeHO)

Fig. 4. Line graph showcasing the dynamics
of CRP in patients that underwent surgery
(black) compared to patients that underwent
conservative therapy (red)
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post-surgery gave us unsatisfactory results that
didn’t definitely illustrate the efficiency of either
method. However, there seemed to be a discrete
positive acceleration in the ESR response in the
group that underwent surgery.

One thing to point out is that even though we
observe improvement in both patient groups, the
group that underwent surgery has an accelerat-
ed recovery of the inflammation markets and has
an additional advantage - the local debridement
of the discitis removes the infection burden. By
doing that, these patients can convert to oral an-
tibiotics earlier than the conservative group and




JYCceMUHalUsl Ha 6aKTepUasHUs TMPUUYUHUTEN —
»KMBOTO3aCTpallaBall0 ChCTOSIHUE, KOETO MOXe
Jla 1oBeie /10 CEINCUcC MNP UMYHOKOMITpOMeTHUpa-
HU B'b3PaCTHU MAl[UEHTH.

YacT oT pe3ysTaTUTe HU Ca CBBP3aHU U C
JlaHHU 3a NallMeHTH, KOUTO CMe yCIleJid Ja npo-
cjeJuM Ha 6-U U 12-u mecel. Ha Te3u u3cieBa-
HUs (dur. 6) Hab/logaBaMe KeHa Ha 56 T. cief
TpaBMaTU4YeH UHIUJIEHT U CIOHAUJOIUCLIUT Ha
aBe HuBa (Th12-L1 u L1-L2). MPT ganHuTe Ha
6-ug u 12-usa Mmecern, cjen 8-BUHTOBA CTaOWUJIU-
3anua (Th10-Th11-L3-L4) c samuHOTOMUS HA
HUBO L1 c nes 1e6puaMaH U MUKPOOHUOJOTHYHA
npo6a Moka3BaT TOTAaJHO 3ajJiMYaBaHe Ha WH-
¢deknuaTa u ¢ysus [17] Ha MsACTOTO HA UHPEK-
IIMO3HOTO OTHHUIIIE.

BaxkHo e fa ce cioMeHe, 4Ye CMbPTHOCTTA Ha
1-Bus Mecel 3a Bcu4ykHd 19 nauueHTH e 0%, kaTo
Ta3u Ha 6-usg Mecel] e 5.26%. Bce o1ie He e npo-
cae/leHa CMBbPTHOCTTA 3a BCHUYKH MAllMEHTH Ha
1-BaTa roguHa.
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also see shorter hospital stays. Lastly, the risk of
hematogenous dissemination is also reduced in
that group which is a rare but severe complication
that can lead to sepsis in vulnerable patients.

Part of our results also showcase data that
we've gathered on the 6th and 12th month after
surgery. On these imaging follow-ups (Fig. 6) we
observe a 56 year old woman who suffered from
multi-level spondylodiscitis (Th12-L1; L1-L2) on
top of a traumatic fracture after a motorcycle inci-
dent. The MRI findings on the 6th and 12th months
after an 8-screw posterior fixation (Th10-Th11-
L3-L4) combined with laminotomy on L1 with the
goal of debriding the discitis and taking a microbio-
logical sample show total reduction of the infection
as well as fusion [17] of the affected levels.

Lastly, it is important to mention that the 30-
day mortality of all 19 patients was 0%, while
the one on the 6-th month time mark was 5.26%.
1-year mortality is yet to be fully collected and ex-
amined.

dur. 6. MPT u3cyiesiBaHe Ha MaLMEHT C MUKPOOHOJIOIMYHO ZI0KAa3aH CIOHAUIOAUCIUT (S. aureus) ¥ aToJIoruyHa GppakTypa

Ha L1 - npegonepatuBeH MP (s15B0), 6-u Meceq ciief onepanusTa (cpesa), 12-u Mmecel cyies onepayusaTa (AsCHO)

Fig. 6. MRI imaging of a patient with microbiologically proven spondylodiscitis (s. aureus) and pathological fracture of L1 -
preoperative MRI (left), 6th month post-surgery (middle), and 12th month after surgery (right)
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OBCBHXJAHE

Jopu ¥ B HaW-sekuTe cd GOPMHU CHOHIU-
JIOAUCUUTHT MOXeE Ja [I0BeTe [0 YCJI0KHEeHUs,
BKJIIOYUTEJHO U [0 JieTaJieH u3Xo[. To3u TUI
HHOEKIMHU Ce HYX/JAsAT OT KOMILJIEKCEH IOJXO0/,
KOUTO He TpsIOBa Jja 6'b/ie eJHOU3MEPEH, a J]a UH-
KOpIOpHpa [SJOCTHUSA MPOrpec Ha MeUIMHATA
[18]. llpeaBug ToOBa CEKTOPBT, MpeTbpIsBalll
Hall-0'bp30 pa3BUTHE B MeJUI[MHATA JHEC, € MU-
HUMaJIHO WHBa3WBHATa XUPyprus. [pbOHAYHU-
Te XUPYP3H, pasnoJarauyd C MbJHUS HAbop OT
yMeHHs 3a COpaBsiHE C MOAOOHU MHOEKLUH, ca
NpUYMHATA U3XOBT U I'bJTOCPOYHATA PEKUBSH-
eMOCT OT Ta3u UHEeKIUs Jla Ce Mo 06psABaT B MO-
cnenHuTe roauHu [19]. [lanueHTUTE BCe MO-4yec-
TO MOMNaJAaT B o6cera Ha Te3U JieKapHu, ClIOCOOHU
Jla 3a0esie’kaT paHHUTE WHAWKATOPU 3a oOllepa-
THBHA UHTepBeHIMA [20] kaTo enuaypaJsieH abce-
1ec, KOMIIpecHs Ha rp’bOHAYHUS KaHaJl, TpbOHayY-
Ha HeCTabUJIHOCT, CeNcuc, G'bp30 HACT'bIBALU
HEBPOJIOTUYHU JePUIUTH, HEBPAITUU U OCTBP
OGOJIKOB CHHJIPOM, HENOBJIUABAIL CE€ OT MeauKa-
MeHTO3HaTa Tepanusl.

Ypes B3eMaHETO HA pellleHue 3a MpUIaraHeTo
Ha MMHUMAaJIHO MHBAa3MBHA rpbOHAYHA XUPYPrus
CBLI0 MOXe JIa ce MPeOTBPATAT KbCHU YCI0XKHE-
HUS OT HeyCIlelllHa KOHCePBAaTHUBHA Tepamnus KaTo
rpbOHaYHa HECTAOUIHOCT, TpbOHaueH Jedop-
MUTET, Cercuc U Ap. HesaBucuMo oT ToBa 3acera
KOHCepBaTHBHATa Tepanus OCTaBa Bojella MpH
HeyCJIO)KHEeHU MallUEHTH WJIU MOHE JIOKATO He ce
cbbepaT M aHaJIM3UPAT AOCTATBYHO J0Ka3aTeJ-
CTBaTa, HACOYBAIM K'bM XUOPHUIHUS TOAXO/.

HeraTuBHUTE MHUKPOOGUOJIOTUYHU H3CJIE/IBA-
HUA [21] OT XeMOKYJATypHU NpPeACTaBAsABAT €HO
OT HaW-roJieMUTe 3aTPyJHEHUs MPU KOHCepBa-
THBHOTO Jie4YeHUEe Ha CIOHJWJIOJUCLUT U Olle
BeJIH'BXK [0JYepTaBaT Ba)KHOCTTA 3a GUOIMCHUS OT
MSCTOTO Ha UH}eEKI s,

OTBBbA 06pa3HUTE U3CAEABAHMS HA 6-U U 12-U
Mecel] C I[eJ1 Tpoc/e/isiBaHe ce MOCTaBs U BbIPO-
CBT 32 Cy6EKTUBHOTO ChCTOSIHUE HA MAlMEeHTUTE
CbC CIIOHJWUIOJUCIUT — KaK peajiHO ce YyBCTBAT?
3a moBeye SICHOTA 3a JABJTOCPOYHUTE MpPEaUM-

>>44‘I

DISCUSSION

Even in its mildest clinical manifestations
spondylodiscitis can be lethal or lead to seri-
ous complications. This type of infection needs
a complex approach which should incorporate
all medical improvements [18] instead of being
one-dimensional. With that in mind, one of the
fastest-growing sectors of modern medicine is
exactly minimally-invasive surgery. Trained spine
surgeons who possess the full array of skills need-
ed to deal with these types of infections are the
reason for recent improvements of long-term
survivability and clinical outcomes of these con-
ditions [19]. This is also due to the fact that these
patients ever so frequently appear on the radar
of said surgeons where any potential indication
for early surgery [20] can be spotted. Such indi-
cations could be epidural abscess, compression
of the spinal canal, spinal instability, sepsis, rapid
onset of neurological deficits, neuralgia and pain
syndrome that doesn’t respond to pain-manage-
ment therapy.

By preemptively applying minimally invasive
surgical options we also reduce the chances of late
complications of conservative therapy like spinal
deformities, segmental collapse followed by spi-
nal instability, or sepsis. Even despite all that, con-
servative therapy of spondylodiscitis still remains
the leading treatment option at a large number
of medical centers for uncomplicated patients or
at least that will remain the case until more data
pointing towards an early hybrid approach is
gathered and analyzed.

This is on par with studies which show a rate
as highas 75% [21] of negative samples in patients
with spondylodiscitis. This, once again, highlights
the importance of biopsy of the site of infection in
order to increase the chance of a positive microbi-
ological finding.

Beyond the follow-ups on the 6th and 12th
month, we also want to raise the question about
the subjective status of patients with spondylo-
discitis - How do they actually feel? To better un-
derstand this, and to better understand the long-



CTBa Ha XMOPUAHUSA OJXO0/ € He06X0JUMO Jia ce
NPOA'B/KU MPOC/Ie/IBAHETO HA CUMIITOMU KaTo
60JIKa B KpbCTa WK I'bp6a, 60JIKA OT paUKY-
JIepeH THII, 'pbOHAYHA HECTAOUIHOCT, HEBPOJIO-
TMYHU AePULIUTH U Jp. [ bATOCPOYHOTO MpOCie-
JisIBaHe lije TOMOTHe U 3a NpodUIaKTHPAHETO Ha
KbCHU YCJOXKHeHUs [22] cnefy rpbOHAYHU HH-
CTpyMeHTal M1 KaTo Kudo3a Ha NPOKCUMaJHATa
Bpb3Ka (PJK) [23].

3AKJ/IIOUEHHUE

XUGPUAHUAT METO/ 32 JeYeHWe HA CIIOH/U-
JIOAUCIUT JlaBa HAKOJIKO MpeauMcTBa. EnHo oT
Hal-roJIeMUTE € peAylLHpaHOTO BpeMe Ha Bb3-
CTAHOBSIBaHE Ha MAlMeHTHUTE W BPBIIAHETO UM
KbM 06a30BUM CTOMHOCTU Ha Bb3NAJUTESHUTE
MapKepHu U HOpMaJsieH KUBOT. HelocTaTBKBT Ha
KOHCEepBaTHBHATA Tepanus € JABYKOMIIOHEHTEH.
OT exHa cTpaHa, MpU JIMIICA HA U30JHUPAH MPH-
YUHUTE] U360pbT HA aHTUGHUOTHK Ce U3BBPIIBA
B'b3 OCHOBA Ha Hal-4yeCcTUTe MOTEHLUAJHU NPU-
YUHUTENW 32 Halmus reorpadpcku peruoH (EB-
pomna). ToBa Boau f0 HeedUKacHa Tepamnusd, J0-
I'bJIHUTEJIHU YCAOKHEHHUS] U TO-TEXKKO U IBJITO
NpoTHYaHe Ha UHEKIUsATA.

HezaBucHUMO OT NOTEHLMaJHUTE PaHHU H
K'bCHU YCJOXKHeHUs [24] cien rpbObHAYHU oOle-
panuy, HanuTe HaGJIJEeHUs BbPXy paHHATa
HaMeca Ha MUHHAMAaJIHO UHBAa3WBHU ONEPATUBHU
TEeXHUKH TpPH MAlUEeHTU CbC CHOHJUIOJUCIUT
[I0Ka3BaT 3HAYMUTEJHO NMO-0'bP30 pefylMpaHe Ha
MHQEKIMO3HUTE CUMIITOMH U BOJISAT J10 MApaKJIH-
HUYHO U KJIMHHUYHO N0J06peHue ollle B paMKUTe
Ha I'bPBUTE ABE CEMUIIH CJie/; OTIePALIUATA.

He Ha mocsie/lHO MSICTO, € HY»XHO Jla crioMme-
HeM, Ye Makap W Ja pasioJjiarame C JaHHHU 3a
n0-6'bp30 HAcCT'bIIBaHe Ha Qy3Us M 3a7TUYaBaHe
Ha MHPeKUUATA Ha 6-Us Mecel, IpU ONepUpaHu
NalMEeHTH, € HeoOXO0AUMO AOIbJHUTENHO IpPO-
cle/iiBaHe W aHaIWM3 HAa WHPOpMANUATA MpHU
Ho-rojisiMa M3BaJiKa, 3a Jja CMe KaTeropuyHu B
TOBa 3akJiloueHue. OT CbIeCTBEHO 3HaUeHHe 3a
00eKTHBHOCTTA Ha pe3y/ITaTUTE € U yBesJuvaBa-
HETO Ha rpymnara maiydeHTH, MOAJI0KEHH HA U3-
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term benefits of our hybrid approach we need to
keep tracking both our patient groups. We also
need to monitor long-term symptoms such as
lower back pain, radicular pain, spinal instabil-
ity, neurological deficits, and more. Long-term
tracking of these symptoms will help us prevent
potential complications [22] after spinal instru-
mentations such as PJK (proximal junctional ky-
phosis) [23].

CONCLUSION

The hybrid approach to the treatment of
spondylodiscitis gives us a couple of advantages.
One of the biggest ones is the reduction of re-
covery time and faster return to baseline when
it comes to inflammation markers. The main dis-
advantages of the one-dimensional conservative
approach are two. Firstly, in the lack of a bacte-
rial source, we base the choice of antibiotic on
the most common bacteria that may cause this
infection in the specific geographic region (Eu-
rope). This typically leads to inefficient therapy,
potential further complications and a prolonged
duration of the infection.

Even when we take into account the early
and late complications of spinal surgery [24],
our observations show that acting early and em-
ploying minimally-invasive methods in patients
with spondylodiscitis lead to significantly faster
reduction of the infection symptoms. Further-
more, that leads to observable clinical and para-
clinical improvement even in the first two weeks
post-surgery.

Last but not least, we have to mention that
despite having data that shows faster fusion and
elimination of the infection on the 6th month
mark, we clearly need to further follow-up and
analyze such data with an even bigger group of
patients if we want to be more accurate and con-
fident in our conclusions. A great contribution to
our objectivity will also be a bigger-sized control
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1. Teoprues u ap.
Ponsita Ha MMHUManHo MHBasuBHaTa...
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KAPAIOAOTHISI
KAPAVIOXUPYPTHISL

1710 KOHCepBAaTUBHA Tepanus. Te3u manueHTH
CJIy’KaT 3a OTNpPaBHA TOYKa NPU ChIOCTABKAaTa C
HNaLMEHTH, TOAJI0KHUJIN Ce HAa XUOPHUHO JIeYeHHe.
HaMupaHeTo Ha TakuBa MallMEHTH Ce NpeBpbIla
B'bB BCe [10-TPyZHA 3a/1a4a Iopaiu Beue yTBbpe-
HUTe NPOTOKOJIM 3a JieYeHHe Ha OCTbP CIOH/U-
JIOZIUCLIUT, B YUSTO OCHOBA CTOU OTBOPEHHUSAT UJIH
NepKyTaHHUAT JOCTBII 10 MACTOTO Ha MHEKLUA
U nocaeBaauAT AebpuaMaH [25] U B3eMaHeTO
Ha AUpeKTHa MUKpob6UuooruyHa npoba. [lanuen-
TUTe, NOJJIOKEHU Ha CTPUKTHA KOHCepBaTHBHA
Tepanusi, 0OGUKHOBEHO ca C abCOJIIOTHU KOHTpa-
MH/IMKaLMY 32 OllepaTUBHO JieYeHHe UJIU TaKKBa,
KOMTO o OTKa3Bar.

group of patients that underwent conservative
antibiotic treatment only. These patients serve as
our baseline when comparing them to patients
who chose a hybrid approach. Finding such pa-
tients, however, is becoming an increasingly diffi-
cult task due to the already established treatment
protocols which incorporate a CT-guided biopsy
of the infected zone at the bare minimum and spi-
nal instrumentation with open biopsy at its max-
imum [25]. Patients who undergo conservative
treatment only are usually presented with abso-
lute contraindications for surgical treatment or
simply ones that deny one.
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HMHCTPYKIIMUU KBM ABTOPUTE

[Ipuemar ce 3a ny6JIMKyBaHe: OpUTMHAIHU CTaTUH, 0030pH, KIMHUYHU c1y4yaH, pedepaTH, pelleH3UH, KpaTKU
Hay4yHH cboblieHus (McMa Ao pefakropa v Ap). [I'bpBUTe TpU kaHpa ca 06eKT Ha peljeH3upaHe (CbC CTaHAAPTH-
3upaHu GopMysIsipH), 2 OCTAaHAIUTE MOJJ1eXKaT Ha eKCIIepTHA MpeLleHKa OT CTpaHa Ha peJKoJIerusTa.

KopecnongupaiiuaT aBTop 0CoYBa CBOM JAHHU 33 KOHTAKT (eJIeKTPOHEH aZipec, [0 XKeJlaHHe — MOLeHCKU
agpec U TesiepoH) U JeKJapupa, e MaTepua bT He e NyGIMKyBaH JJocera, OCBeH KaTo pe3loMe Ha ChOoG6IIeHHe,
M3HEeCeHO Ha Hay4yHa NposiBa, U He e NpeAJIoKeH 3a Ny6nKauus Apyraje. ABTOPUTE HOCAT OTTOBOPHOCT 3a Cb-
J'bpKaHUEeTO Ha My6sruKanuuTe. [IpefcTaBeHUTe MaTepUalu U ONMCAHUTE B TAX U3CJe[BaHUA Cle/Ba a ChOT-
BETCTBAT HA YTBbPAEHUTE €TUYHU CTAaHAAPTH OTHOCHO NPOBEXKJAHETO Ha KJMHUYHU U /WU eKClIepUMeHTaTHU
NPOYYBaHUS C Xopa (AeKJapalusTa OT XeJ3UHKH) U ONIUTHHU )KUBOTHU. He Tps6Ba Jja ce cloMeHaBaT MaLUueHTH C
TeXHUTE UMeHa, MHULMA/IU UJIH [a ce IPeoCTaBsi CHUMKOB MaTepHaJl, Ha KOWTO Te MoraT Ja 6'bJjaT pas3no3HaTH.
Cb6srofjaBa ce CTPUKTHOTO Clla3BaHe Ha aBTOPCKOTO MpaBo — TeKcToBe ¢ HaZ 10% JOC/J0BHO MOBTOpPeHHE Ha
4y/Aa Ny6IMKaLys ce BpbIAT 32 IpepaboTKa.

06eM (mpubsM3UTENeH) HA TpeJJIaraHuTe MyoIuKaUn:

Bup ny6snkanus Bpoii pedepen-
Bpoii ;ymu B ocHOBHUA TeKCT | Bpoit 1ymMu B pestomeTo -
OpurvHasiHa cTaTUs 2500-5000 200-300 30
0630p 3000-6000 100-200 50
KnvnaudeH ciayyai 1000-3000 100-200 20
KpaTko Hay4HO chobuieHNe, pedepaT, pereHsnus 500-1000 - 10

[Ipuemart ce ¢daitsioBe Ha nporpama MS Word. Hama cnenudruyHu U3UCKBAaHUSA 32 pa3Mep U BUJ Ha WPUPTa,
pa3cTostHUE MeXAY peJloBeTe, oJIeTa U Ipyro oGopMIeHHE.

Bcsika cTaTus 3an04Ba CbC 3arjaBue (6€3 cbKpallleHHs), UMeHa Ha aBTOpuUTe (6e3 mocoyBaHe Ha akaZeMU4-
HU U JPYTH TUTJIM), TAXHATA MeCTOpPaboTa, 0603HavyeHa ¢ [U(POB HHJEKC, pe3loMe B IOCOYeHHUsT 06eM, KII0Y0-
BM fyMu. CTaTUsATA Ce OJaBa U NIpeBe/leHa Ha aHIVIMMCKYU e3UK, KaTO aHIJIMHACKUSAT NPeBOJ e cJief, GbarapcKkus
TEKCT B eJMH o601y dpail. B pe3toMeTo Ha BCsiKa OpUTMHAJHA CTATHs Ce MI0COYBAT: LieJl M 06EKT Ha U3cJie/BaHe-
TO, OCHOBHHM JJaHHU 338 MeTOAUKATA, Pe3yJTaTH U U3BOAU. Pe3toMeTaTa KbM APYrUTe BUAOBE CTATHH BKJIIOYBAT
KpaTka uHdopManus 6e3 06ocobeHa CTpyKTypa. KiroyoBuTe AyMu 3a BCeKH BUJ, yGIMKALKsA ca MexX Ay 3 U 8 Ha
Opoi, KaTo MoraT Aa 6'bJjaT eAUHUYHY AYMHU WM KPaTKU CJI0BOCHYETAHUS, OOLIONPHUETH B KOHKpeTHATa 06/1acT
Ha I03HaHUe.

uTHpaHusaTa Ha 6UGINOrpadCKUTE U3TOUHUILIU B TEKCTa ce 0603Ha4YaBaT ¢ LMdpU B KBaApPaTHU CKOOU IO
peza Ha nosiBaTa UM. bubsinorpadusTa ce noJpex/a 1o peJja Ha NosiBa Ha U3TOYHUIUTE B TEKCTa. M3nucBaHeTo
Ha BCEKM M3TOYHHUK € Ha HOB peJ ¢ apabcka HoMepauus. JJaHHUTe ce opopMAT No caefHUs HauuH (BaHKYBBp
CTU):

- Cmamuu: ABTop(u). 3arsaBue Ha cTaTUsTa. 3arjiaBue Ha ciucaHueTo (cbkpaTeHo no Index Medicus), ro-
JIuHa, ToM (volumen), HoMep Ha KHWXKaTa (6poit) B ckobu, crpanuu (ot-10). [Ipumep: Yakub YN, Freedman RB,
Pabico RC. Renal transplantation in systemic lupus erythematosus. Nephron, 2019, 27(1):197-201.

- [ly6auxkayuu om c6opHuk: ABTOp(1). 3arsaBue. B: (3a maTuHuna In:) 3arsiaBue Ha c6opHuKa. [lopegHOCT Ha
W3/ aHUeTO, peJakTopu. MecToussaBaHe (rpaj), U3aTesCTBO, FOJHMHA HA U3/laBaHeTo, cTpaHuLu (oT-10). [Ipu-
mep: 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: ABTop(u). 3arnaBue. MectousgaBase (rpaj), U34aTesCTBO, FOJMHA HA U3JaBaHETO, CTpaHULHU (OT-
10). Ipunmep: llleiimarnos H. Cucmemuu eackyaumu. C.,, Med. u pusk., 2019, 8-11.

Ako aBTOpUTE Cca 10 TPUMA, Ce U3NUCBAT GaMUINUTE, NOCAeABAHU OT UHUIMAIUTe UM (6e3 ToukH). KoraTto
aBTOpPUTE ca OBeyve OT TPUMa, CJeJ, UMETO Ha TPEeTUs ce nuile U Ap. (3a saTununa - et al.“). Hactoituuso ce
npenopbyBa LUTUPAHETO (M03HABAaHETO) U HAa G'bJIrapPCKU U3TOYHUIIU.

MaTtepuanuTe ce usnpamaT npes caita: https://cardiojournal.eu/index.php/journal
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INSTRUCTIONS TO AUTHORS

The following genre types are accepted for publishing: original articles, re-views, clinical case reports, reference
papers, book reviews, short communication papers (letters to the editor, etc.). The first three genres are subject to
peer review (with standardized forms), and the rest are submitted to expert evaluation on behalf of the editorship.

Corresponding author shows contact data (e-mail, optionally - postal address and telephone) and declares that
the material has not been published previously, except in the form of an abstract for a scientific event, and has not
been submitted to other journal. Authors assume the responsibility for the contents of their publications. Presented
papers and the studies described in them should comply with the established ethical standards on performance of
the clinical and/or experimental studies on human subjects (the Helsinki Declaration) and experimental animals.
Patients must not be referred by names and initials, and images on which they can be identified must not be
presented. Authors must warrant that they submit for publication their own studies and in case different author’s
data and/or text are used, these are specified by citations. Strict adherence to copyright issues is maintained - texts
including more than 10% of literal replication of different publication are returned for reprocessing.

Volume (approximately) of submitted papers:

o . . Word count in the Number of
Type of publication Word count in the main text
abstract references
Original article 2500-5000 200-300 30
Review 3000-6000 100-200 50
Clinical case report 1000-3000 100-200 20
Short communication, reference paper, review 500-1000 - 10

MS Word files are acceptable. No specific requirements on the font size and type, spacing, margins and other
formatting are defined.

An article starts with the title (without abbreviations), the names of authors (without academic or other titles),
their workplaces designated by numeric indices, abstract, key words. Title of a scientific paper, irrespective of its
genre determination, should attract the attention, be understandable, short, and exact - it represents the study
object. A subtitle can be prepared for extended informativeness. The article also must be is submitted translated
into English, as the English translation is after the Bulgarian text (in a common file). Abstract contains the specific
features of the study in a concise manner - aim/subject matter, methods used, main results and findings. It is
distributed also through secondary informational titles (data bases), i.e. it should include the main elements of the
scientific contribution. It should not contain either citation or illustrative material, or abbreviations, which can be
precluded. Key words are used for topical categorization of a paper in data bases (and other secondary titles) and
related search in inquiries. The objective of the author is to propose the most significant concepts of his work in a
synthetic manner. Key words to any kind of publication range between 3 and 8; they can be single words or short
word-groups, which are commonly accepted in the specific area of knowledge.

The list of literature references at the end of the work has to embrace only the publications virtually used
and required to delineate the basis, on which the study is designed. Avoid presenting abundant references at the
account of their up-to-dateness. Minimize self-citation. Citing (familiarity with) Bulgarian sources is strongly
recommended, too.

Citation of bibliographic references within the text is designated by numbers in square brackets following the
order of appearance. Bibliography is arranged following the order of appearance of the sources within the text.
Each source is written in a new line, with an Arabic number. Sources are structured in the following manner:

- Articles: Author(s). The article title. Journal title (abbreviated under the Index Medicus), year, volume, number
(issue) in round brackets, papers (from-to). Example: Yakub YN, Freedman RB, Pabico RC. Renal transplantation in
systemic lupus erythematosus. Nephron, 2019, 27(1):197-201.

- Papers from an edited book: Author(s). Title. In: The edited book title. Edition number, editors. Place of
publication (city), publishing house, year of publication, pages (from-to). Example: Wilkinson AH. Evaluation of the
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