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KAPOVWOOHKOAOINA B PEAAHATA NMPAKTUKA: ®AKTU U NPEAN3BUKATEACTBA
B AEMEHVUETO HA METACTATUYEH BEAOAPOBEH KAPLMHOM

H. YuaunzupoBa'“, M. CamapgrkueBa? B. NempyweBa?, M. CupakoB? 4. CumoBa®>*

"KauHuka no meguuuHcka oHkonoeus, MBAA ,,Cvopue u mo3vk” — [heBeH
2KauHuka no kapguonoeus, MBAA ,,Copue u Mo3vk” — lreBeH
3Bvazapcku kapguonoauyeH uHcmumym
“Meguuurcku yHuBepcumem — reBeH

Peslome. IHoBauuume B oHkonozusma npakmuuecku gagoxa HoBu BbamokHOCMuU 3a AeueHUemo Ha na-
uueHmume ¢ oHkoAog2uYHa guagHosa. ToBa Baku u 3a kapuuHombm Ha BeAus gpob, koumo Bce owe ce
npuema 3a Bogewa npuyuHa 3a cMbpm, cBop3aHa ¢ oHkoAo2UYHO 3aboasBaHe, U gbA2o Bpeme e BuA npe-
gusBukamencmBo kakmo 3a uscaregoBamenume, maka u 3a kauHuuucmume. MocaegHomMo gecemuaemue
ce onpegens kamo Bpeme 3a HayueH u kAuHUYeH npozgpec, koumo Ha npakmuka npoMeHU AeuebHus Nogxog
npu paka Ha beaus gpob u npeHanuca mepaneBmuyHume napaguamu, kamo npegcmaBu HoBu AeuebHu
nogxogu, & UMEHHO mapaemHume u uMmyHomepanuu. Ha mo3u ¢oH cBoemo macmo ymBopkgaBa e egHo
HoBo HanpaBaeHue B meguuuHama, a uMeHHo kapguooHkonozusima. Ta ompassBa BaxkHocmma om compyg-
HuuecmBo meXgy kapguono3u u oHkoAo3u B cbBMECMHOMO AeYEHUE HA hauueHmMu ¢ OHKOAO2UYHU 3ab0-
AsBaHus, a Bogew, NpuHUUN € nepcoHaAu3upaHusm nogxog 8 neueHuemo Ha nauueHma. OcHoBHama poast
Ha kapguonoza e paHHo omkpuBaHe Ha cybkauHuuHa kapguomokcuuHocm, cBoeBpemeHHa npodurakmuka
U AeveHue, koemo Hanaza cmpukmHo npocaegsBaHe cnpsMo 6a30Bo onpegeneHus puck 3a pa3Bumue Ha
kapguomokcuyHocm u ¢ ueA no-gobbp pesyamam om oHkonozuuHama mepanus U no-gobpa npexkuBse-
mMocm. Ta3u cmamus uma 3a ueA ga onuwe Hakpamko Hskou om ocHoBHUmMe u Hau-BadkHu nocmuxkeHus
Ha umyHomepanusma B AeueHUemo Ha berogpobHus kapuuHoM u npakmuuecku ga oHazaegu kalouoBama
pons Ha kapguooHkonozusima 3a peaAusupaHemo Ha epekma om uHoBamuBHUmMeE mepanuu.
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CARDIO-ONCOLOGY IN REAL PRACTICE: FACTS AND CHALLENGES IN THE TREATMENT
OF METASTATIC LUNG CANCER

N. Chilingirova™*, M. Samardzieva?, V.Petrusheva?, M. SirakoV?, I. Simova*>*

'Department of Cardiology, Heart and Brain Center of Excellence — Pleven
2Department of Oncology, Heart and Brain Center of Excellence — Pleven
Bulgarian Cardiac Institute
“Medical University Pleven

Abstract. Innovations in oncology practically gave new possibilities for treatment of patients with cancer.
This also applies to lung cancer, which is still considered to be a leading cause of cancer-related death
and has long been a challenge for both researchers and clinicians. The last decade is defined as a time of
scientific and clinical progress that practically changed the treatment approach in lung cancer and rewrote
therapeutic paradigms by introducing innovative treatment approaches, including targeted therapies and
immunotherapies. Cardio-oncology is a new direction in medicine focused on monitoring and treatment
of cancer patients. It reflects the importance of cooperation between cardiologists and oncologists in the
joint treatment of patients with cancer, and the leading principle is personalized approach in the treatment
of patient. The main role of the cardiologist is early detection of subclinical cardiotoxicity, timely prevention
and treatment, which requires strict follow-up according to the baseline risk of developing cardiotoxicity.
The aim is achieving better outcome, better quality of life and better survival. This article aims to briefly
describe some of the main and most important advances of immunotherapy in the treatment of lung
cancer and to practically visualize the key role of cardio-oncology teamwork.

Key words: lung cancer, immunotherapy, cardio-oncology, cardiotoxicity
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Pakbm Ha 6eaus gpob e Ha Bmopo mMacmo no 3a-
boasemocm u Bogewa npuyuHa 3a CMbpmM OM OH-
konozuuHo 3abonsiBaHe. B Hauanomo Ha XX Bek e
cpaBHuUmMenHo pagko guazHocmuuupaHo 3abonsBaHe,
gokamo B kpas Ha Beka ce npeBpovwa B egHo om
Hau-mexkume u uecmu oHkoAO2UYHU 3aboAsiBaHus.
Kamo couuanHo 3Hauumo 3aboasBaHe, nopagu Wwu-
pokomo pasnpocmpaHeHue, Bogewo go ukoHoMuue-
cku, couuanHu u gemoepadcku wemu npu paka Ha
benus gpob b6posm Ha 3abonenume ce uspaBHsaBa
nNoumu ¢ MO3U Ha NOYuHaAume — Hag 2 MAH. HOBu
cayyas u 1,7 novyuHanu kamo Bcska 2oguHa noBeue
xopa ymupam om pak Ha beaus gpob, omkoakomo om
konopekmaneH, pak Ha 2bpgama u Ha npocmamama
B3emu 3aegHo. Yecmomama Ha HoBume cayvyau u
cMbpmHocmma om pak Ha 6eaus gpob Bugumo ce
yBeauuaBa om 1930 2. Hacam [1, 2].

B Bbazapus meHgeHuuume B 3aboaseMocmma u
cvbpmHocmma noka3Bam yBeauueHue u npu gBama
noAa u ca no-Bucoku om cpegHume 3a EBpona. Okono
70% om nauueHmume Bce owe ce guasgHocmuuupam B
HanpegHan (lll, V) cmaguu Ha 3aboasBaremo [3], koemo
HemuHyemo u3Bexkga kalouoBama pons Ha AekapcmGBe-
Homo AeueHue kamo mepaneBmuueH Nogxog Ha u3bop.

Iokamo npegu 10 2oguHu cpegHama npexkuBse-
MOCM Ha hauueHm ¢ MemacmamuyeH HegpebHokaemb-
yeH benogpobeH kapuuHom e 0koAo 20guHa, Mo gHeC ¢
HaAUYHUMeE UHOBamuBHU mepanuu buxme Mo2AU ga ce
noxBaaum ¢ Hanpegbk. Onumume Ha cbBpemeHHama
MeguuuHa ga ce nogobpu npozHo3ama goBegoxa He
camo go no-gobpo pasbupaHe Ha emuoAozusiMa My, HO
U Ha nogAeXkauwume 2eHemuUYHU U UMYHOAO2UYHU Mexa-
Hu3Mu 3a pa3Bumue u peaucmeHmHocm koM AeueHue
Ha Bceku omgeneH mymop. Aoz2uuHo B mepaneBmuueH
acnekm pegom ¢ koHBeHuuoHaAHama xumuomepanus
u mapzemHa makaBa, Bce no-2onamMo BHUMaHue ce 0b-
pbwa Ha poAsima Ha UMyHomepanusima B AeueHuemo
Ha 6enogpobHus kapuuHoM.

VimyHomepanusima moke ga ce geduHupa kamo
wupok kanac mepaneBmuuHu nogxogu, UeAsuwu ga no-
Buwam umyHoMeguupaHomo YyHuwokaBaHe Ha my-
MopHume kaemku u ceza ce npuema kamo mpemomo
OCHOBHO HanpaBaeHue B mepanusma Ha 6enogpobHus
kapuuHom. Om ucmopuuecku achekm, ce npuemano, ue
uMyHomepanusma uma MuHumaneH edekm npu paka
Ha BeAus gpob, B peayamam Ha koemo ce HanokuAao
cxBawaHemo, ye 6eArogpobHUSM kapuuHOM € Heumy-
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Lung cancer is the second leading cause of
cancer death. At the beginning of the twentieth
century, it was a relatively rarely diagnosed disease,
while by the end of the century it had become one
of the most severe and common cancers. As a so-
cially important disease, the widespread incidence
leading to economic, social, and demographic dam-
age in lung cancer almost equals the number of
deaths — over 2 million new cases and 1.7 deaths,
with more people dying each year from lung cancer
than from colorectal, breast and prostate cancers
combined. The incidence of new cases and deaths
from lung cancer has been increasing markedly
since 1930 [1, 2].

In Bulgaria, trends in morbidity and mortality
show an increase in both sexes and are higher than
the European average. Approximately 70% of pa-
tients are still diagnosed at advanced (stage lll, IV)
stages of the disease [3], which inevitably highlights
the key role of drug treatment as the therapeutic
approach of choice.

Whereas 10 years ago the average survival of a
patient with metastatic non-small cell lung cancer was
about a year, today with the innovative therapies avail-
able we could boast of progress. Modern medicine’s
attempts to improve prognosis have led not only to a
better understanding of its etiology, but also of the
underlying genetic and immunologic mechanisms of
development and treatment resistance of each indi-
vidual tumor. Therapeutically, alongside conventional
chemotherapy and targeted therapy, the role of immu-
notherapy in the treatment of lung cancer is receiving
increasing attention.

Immunotherapy can be defined as a broad class
of therapeutic approaches aiming to enhance im-
mune-mediated destruction of tumor cells and is now
accepted as the third main line of therapy for lung
cancer. Historically, immunotherapy was assumed
to have minimal effect in lung cancer, resulting in
the notion that lung cancer is nonimmunogenic [4].
However, such a thesis was refuted a few years ago



HozeHeH [4]. MogobHa me3a obaue 6uBa onpoBepzaaHa
npegu Hakoako 20guHu, kozamo Ha 6azama Ha MHO20-
ueHmpoBu paHgomu3upaHu npoy4uBaHus u NPogbAKUAU
gbA20 npegu moBa HayuHu paspabomku ce gokasBa, ue
umMyHomepanusima BcbwHocm uma Mscmo B AeueHue-
mo Ha 6enogpobHus kapuuHoM u bu Mo2Aa ga NpoMeEHU
mepaneBmuyHume BovamokHocmu u nepcnekmuBu.

VimeHHo 3amoBa npe3 nocAegHUME 20guHU UMYHO-
mepanusma ce pasBuBa kamo obewaBawa obracm Ha
HayuHU u3cnegBaHus u B yacmHoCm C NOMEHUUanHU
NOA3U 3a hpempemupaHu hauueHmu ¢ HegpebHokaemb-
yeH benogpobeH kapuuHoM. ViMa pasAudHU HauUHU ga ce
akmuBupa umyHHama cucmema u me ce kaacuduuupam
B cregHume kamezopuu: Mogudukamopu Ha Buonozud-
Hus omz2oBop (Hanp. uumokuHu, koAOHUU cmuMyAupawLu
dbakmopu), moHokaOHaAHU aHmumena, BakcuHu u kne-
mbuHa uMyHomepanus (geHgpumHu kaemku (DC), NK-
kaemku, T-kaemku). Mo Hacmoswem B mepaneBmuueH
acnekm ocBeH cmaHgapmHume xumuomepaneBmuyHu
peXkumu pasnonazamMe C mapzemHa mepanusi (MOHO-
knoHanHU aHmumena — bevacizumab, ramucirumab u
necitumumab) u checkpoint uHxubumopu (atezolizumab,
nivolumab, u pembrolizumab, kamo pembrolizumab e no-
kasaH u 3a nbpBa AUHUS Ha A€UEHUE).

Anti-CTLA-4: MoHOkAOHaAHUME aHMumMeAa cpe-
wy CTLA-4 npeuam Ha Bpwv3kama mexkgy CTLA-4
u HeeoBume Auz2aHgu (CD80/CD86), B pesyamam
Ha koemo ce baokupa cuzHana 3a uHxubupaHe om
CTLA-4 u nocaegBawomo yBeauuaBaHe Ha akmuBa-
uusima u npoAudepauusma Ha mymMOpHO cneuudpuu-
Hume T-kaemku, koemo no3BoasBa ga ce ocowecm-
Bu epekmuBeH umyHeH omaoBop cpewy mymopa [5].
C mo3u mexaHuU3bM Ha gelcmBue Ha ba3a Ha HAKOA-
ko kauHuuHU npoyuBaHus ipilimumab e ogobpeH 3a
AeveHuemo Ha mMeAaaHom [6], a BnocaegcmBue u 3a
b6enogpobHus kapuuHom. Mpu checkpoint uHxUBGUMO-
pume npu Yacm om nauueHmume nopBoHavaAHo ce
HabalogaBa npozpecus Ha 3aboasBaHemo B obpas-
Hume u3cnegBaHus cvenacHo Response Evaluation
Criteria in Solid Tumors (RECIST), caeg koemo om-
20Bop koM mepanusma (HabalogaBaHo B npoyuBaHu-
fsma ¢ meaaHom) [7], koemo u3sBexkga usnoazBaHemo
u Ha moguduuupaH RECIST. Mo omHoweHue Ha mok-
cuyHocmma ce HabalogaBam Hal-yecmo guapus,
koaum, xunodusapHa gucopyHkuusi — peakuuu, cBop-
3aHU ¢ UHxubupaHemo Ha CTLA-4 [8].
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when, on the basis of multicentre randomised trials
and long prior research, it was shown that immuno-
therapy actually has a place in the treatment of lung
cancer and could change therapeutic options and
perspectives.

This is why in recent years immunotherapy has
developed as a promising area of research and in
particular with potential benefits for pretreated pa-
tients with non-small cell lung cancer. There are dif-
ferent ways to activate the immune system and they
are classified into the following categories: biological
response modifiers (e.g. cytokines, colony stimulat-
ing factors), monoclonal antibodies, vaccines, and
cellular immunotherapy (dendritic cells (DC), NK
cells, T cells). Currently, therapeutically, in addition
to standard chemotherapy regimens, we have target-
ed therapy (monoclonal antibodies — bevacizumab,
ramucirumab and necitumumab) and checkpoint in-
hibitors (atezolizumab, nivolumab, and pembrolizum-
ab, with pembrolizumab also indicated as first-line
treatment).

Anti-CTLA-4: Monoclonal antibodies against
CTLA-4 interfere with the binding between CTLA-4
and its ligands (CD80/CD886), resulting in blocking
of the inhibitory signal from CTLA-4 and subse-
quent increase in activation and proliferation of tu-
mor-specific T cells, allowing an effective immune
response against the tumor to take place [5]. With
this mechanism of action based on several clinical
trials, ipilimumab was approved for the treatment of
melanoma [6] and subsequently for lung cancer.
With checkpoint inhibitors, some patients initially
show disease progression on imaging according to
Response Evaluation Criteria in Solid Tumors (RE-
CIST), then response to therapy (observed in mel-
anoma studies) [7], which also suggests the use of
a modified RECIST. In terms of toxicity, diarrhea,
colitis, and pituitary dysfunction are the most com-
monly observed reactions associated with CTLA-4
inhibition [8].
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Anti-PD-1 u anti-PD-L1: PD-1 (programmed death
receptor 1) e peuenmop Ha noBbpxHocmma Ha T-kaem-
kume, yacm om B7-CD28, ekcnpecupaH Ha T-kanem-
ku, B-knemku, NK kaemku, akmuBupaHu MoHoOuumu u
geHgpumHu kaemku. Poaama Ha PD-1 e ga ogpaHuuu
aBmoumyHumema kamo cobuHxubupa koHmpoAHUmMe
nyHkmoBe, ekcnpecupaHu Bopxy T kaemkume u gpyau
UMyHHU kaemku, BkalouumeaHo mymop uHbuAmpupa-
wu Aaumépouumu [9]. ma gBa aucaHga: PD-L1/B7-H1
(programmed death receptor ligand 1) u PD-L2/B7-DC
(programmed death receptor ligand 2) [10].

Ha 6a3a Ha HaAuYHUME Hay4yHU U gaHHU om KAu-
HuuHama npakmuka koM MoMeHma buxa Mo2AU ga
ce HanpaBsm HsakoAko u3Boga no omHoweHue Ha
NpuAokeHUemo Ha uMyHomepanusma:

VimyHomepanus BbB Bmopa AuHUA Ha AeueHue:
VMimyHomepanusma gemoHcmpupa cugHudpukaHm-
Ha NoA3a NO OmMHOWeHUe Ha obwama npexkuBse-
mMocm npu aBaHcupaaus HOPBL. WHxubupaHemo
Ha PD-1 ocma nvpBoHauanHo nokasBa ycnexu npu
npempemupaHu hauueHmu c HanpegHan benogpo-
6eH kapuuHom, kakmo u npu MeAaHoM, U peaAHo no-
cmaBu HayanOomoO Ha epama Ha uMyHomepanusima
B moBa oHkonozuuHO HanpaBaeHue. BuBa ogobpeH
nivolumab kakmo u gpyau PD-1 u PD-L1 usxubumopu
kamo Bmopa AuHUS Ha mepanus npu aBaHcupaaA u
MemacmamuueH beaogpobeH kapuuHom. YeknouHm
uHxubumopume gokasBam 3HaYUMU NOA3U U mMe-
paneBmuuHo npegumcmBo B cpaBHeHue c kpaUo-
2bAHUS kamvk Ha AeueHue go OH3U MomeHmM BvB
Bmopa AuHus, a umeHo docetaxel. Om 2016 me ca
obwogocmbnHu 3a ekegHeBHama kAuHuuHa npak-
muka (nivolumab, pemprolizumab), BnocaegcmBue
u atezolizumab. Mo-gobpusm omzoBop Ha AeveHue
npu mexko npempemupaHu nauueHmu, koumo ge-
MOHCMpupam u3HeceHume nbpBoHaYaAHO QgaHHU
3a umyHomepanus npu 2pyna nauueHmu c¢ HOPB[O
Ha peguua HayyHu cbbumus npe3 2012 u 2013 2.,
Ao2uyHO noBguzam Bvnpoca 3a noA3ama om mo3u
mepaneBmuueH nogxog B nopBa AUHUSA Ha AeueHue.

MmyHomepanua 6 nopBa AuHuUA Ha AeveHue:
Pembrolizumab gokasBa 3HauumeaHa noA3a npu na-
uueHmu ¢ HOPBLO u Bucoka PD-L1 ekcnpecus (>
50%) kamo pesyamamume ca usHeceHu B npoyuBaHe-
mo KEYNOTE-024, kbgemo pemprolizumab e cpaBHeH
cnpsaMo 0gobpeHus 3a gageHama XucmoAo2us nAamu-
Ha 6asupaH pekum npu nauueHmu c¢ Bucoka PD-L1
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Immunotherapy in second-line treatment: im-
munotherapy demonstrated a significant benefit in
terms of overall survival in advanced NSCLC. Inhi-
bition of the PD-1 axis initially showed successes
in pretreated patients with advanced lung cancer
as well as melanoma, and effectively ushered in
the era of immunotherapy in this oncologic field.
Nivolumab as well as other PD-1 and PD-L1 inhib-
itors have been approved as second-line therapy
in advanced and metastatic lung cancer. Check-
point inhibitors have demonstrated significant
benefits and therapeutic advantage over the cor-
nerstone of treatment up to that point in the sec-
ond line, namely docetaxel. Since 2016 they have
been generally available for daily clinical practice
(nivolumab, pemprolizumab), subsequently also
atezolizumab. The improved treatment response
in severely pretreated patients, as demonstrated
by the initial immunotherapy data presented in a
group of patients with NDRBD at a number of sci-
entific events in 2012 and 2013, logically raise the
question of the utility of this therapeutic approach
in first-line treatment.

Immunotherapy in first-line treatment: pem-
brolizumab demonstrated significant benefit in pa-
tients with NSCLC and high PD-L1 expression (>
50%) with results reported in the KEYNOTE-024
study, where pemprolizumab was compared against
the histology-specific approved platinum-based
regimen in patients with high PD-L1 expression and
no evidence of activating EGFR mutations or ALK
rearrangement. As of July 2017, at a median patient
follow-up of 25.2 months, 73 patients in the pem-
brolizumab arm and 96 in the chemotherapy arm
had died. The median OS was 30 months (95% CI)
in the pembrolizumab arm and 14.2 months (95%
Cl, 9.8 to 19.0 months) in the chemotherapy arm
(HR, 0.63; 95% ClI, 0.47 to 0.86). 82 patients in the
chemotherapy arm crossed over to the pembroli-
zumab arm. Taking this into account as well, the
HR for OS for pembrolizumab versus chemotherapy



ekcnpecus u 6e3 gaHHu 3a akmuBupawu EGFR my-
mauuu uau ALK npeHapexkgaHe. Kom loau 2017 npu
cpegHo npocaegaBaHe Ha nauueHmume om 25.2 me-
ceua, 73 nauueHmu B8 pamomo ¢ pembrolizumab u 96
paMomo C xumuomepanus ca noyuHaau. CpegHama
OS e 30 meceua (95% CI) npu pembrolizumab u 14.2
meceua (95% Cl, 9.8 go 19.0 meceua) npu xumuome-
panusma (HR, 0.63; 95% ClI, 0.47 go 0.86). 82 nauu-
€HMuU Oom pamMomo C Xumuomepanus npemuHaBam B
moBa ¢ pembrolizumab. Kamo ce B3eme 8 npegBug
u moBa HR 3a OS 3a pembrolizumab cnpsamo xumuo-
mepanus e 0.49 (95% CI, 0.34 go 0.69). CBvp3aHu c
AeYeHUemo cmpaHu4Hu peakuuu om 3 go 5 cmeneH
ca no-pegku 8 pamomo ¢ pembrolizumab cpaBHeHo
cbC cmaHgapmHama xumuomepanus (31.2% cnpsamo
53.3% pecnekmuBHo) [11]. Pesyamamume Ha npoyu-
BaHemo no Bcuuku nopBuyHU U BmopuuHu ueAu npak-
muuecku npoMeHsm nogxoga Ha AeueHue npu maka
cenekmupaHama 2pyna om nauueHmu c aBaHcupan
UAU MemacmamuyeH beaogpobeH kapuuHom. Aozuu-
Ho ce nocmaBu Bvnpoca 3a ugeHmuduuupaHemo Ha
Mapkepu 3a omzoBop kbm umyHomepanusi kamo ak-
ueHmbm e nocmaBeH Bbpxy mecmBaHemo 3a PD-L1
ekcnpecus. Obpbwa ce BHUMaHue u Ha gpyau Mapke-
pu kamo TMB, MSI, kamo e mpygHO ga ce onpegeAu
yHuBepcaneH makbB, koumo ga omzoBopu Ha Bcuuku
kpumepuu, no-ckopo cbBkynHocmma om u3scnaegBaHe
Ha Hsakoako mapkepa 6u uMana Hau-2oAaMa CmouHoCm
3a omeoBop koM mepanusma. BaxkHo e ga ce ombe-
AeXu, ve npu nauueHmu ¢ akmuBupawu Mymauuu UAu
ALK npeHapekgaHe npenopbyumenHusm usbop Ha
nopBa AUHUS mepanus e mapzemHama, kamo BHuma-
MeAHO ce MoHUmMopupa mepaneBmuuHus omaoBop.
Kom6uHupaHu pexkumu: KombuHauusma Ha umy-
HO-/XUuMuOmepanusi € CynepuopHa CnNpsiMo Xumuome-
panus, He3aBucumo om HuBomo Ha PD-L1 ekcnpecus.
Pesayamamume ca om npoyuBaHemo KEYNOTE-189 —
nbpBa AuHUA kombuHauus carboplatin-pemetrexed coc
uAu 6e3 pembrolizumab npu nauueHmu, HeeaamuBHu 3a
EGFR u ALK, Hennockokaembuen HOPB[, He3aBucu-
Mo om ekcnpecusma Ha PD-L1. Kom cenmemBpu 2018
npu cpegHo Bpeme Ha npocAegsaBaHe Ha nauueHmume
om 23.1 meceua, akmyanHama cpegHa OS (95% Cl) e
22.0 (19.5 go 25.2) meceua B pamomo Ha kombuHauus
¢ pembrolizumab cnpsmo 10.7 (8.7 go13.6) meceua B
pamomo ¢ kombuHauus Ha Xxumuomepanus U nanauebo
(HR, 0.56; 95% Cl, 0.45 go 0.70). CpegHama (95% Cl)
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was 0.49 (95% CI, 0.34 to 0.69). Treatment-related
grade 3 to 5 side effects were less frequent in the
pembrolizumab arm compared with standard che-
motherapy (31.2% versus 53.3%, respectively) [11].
The results of the study on all primary and sec-
ondary endpoints practically change the treatment
approach in the group of patients with advanced or
metastatic lung cancer selected in this way. The
identification of markers of response to immuno-
therapy was logically raised, with an emphasis on
testing for PD-L1 expression. Other markers such
as TMB, MSI have also been addressed, and it is
difficult to identify a universal one that meets all
criteria; rather, the aggregate of testing several
markers would be of greatest value for response to
therapy. It is important to note that in patients with
activating mutations or ALK rearrangement, the
recommended choice of first-line therapy is target-
ed therapy, with careful monitoring of therapeutic
response.

Combination regimens: The combination of
immunochemotherapy is superior to chemother-
apy regardless of PD-L1 expression level. The
results are from the KEYNOTE-189 trial, a first-
line carboplatin-pemetrexed combination with or
without pembrolizumab in EGFR- and ALK-nega-
tive, non-small cell lung cancer (NSCLC) patients
regardless of PD-L1 expression. As of September
2018, with a median patient follow-up time of 23.1
months, the actual median OS (95% CIl) was 22.0
(19.5 to 25.2) months in the pembrolizumab com-
bination arm versus 10.7 (8.7 t013.6) months in the
chemotherapy plus placebo combination arm (HR,
0.56; 95% ClI, 0.45 to 0.70). The median (95% CI)
PFS was 9.0 (8.1 to 9.9) months and 4.9 (4.7 to
5.5) months, respectively (HR, 0.48; 95% CI, 0.40
to 0.58). OS and PFS benefits in the pembroli-
zumab arm were observed regardless of PD-L1
expression or the presence of liver or brain me-
tastases. The incidence of grade 3-5 side effects
was similar in the two arms, the pembrolizumab
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PFS e 9.0 (8.1 go 9.9) meceua u 4.9 (4.7 go 5.5) me-
ceua pecnekmuBHo (HR, 0.48; 95% CI, 0.40 go 0.58).
MoA3u 3a OS u PFS B8 pamomo ¢ pembrolizumab ca
HabnlogaBaHu HeszaBucumo om PD-L1 ekcnpecusma
UAU HaAUYuemo Ha YepHOgPOBHU UAU MO3bYHU Me-
macma3su. Yecmomama Ha cmpaHuuHuU epekmu cme-
neH 3-5 e cxogHa B gBeme pameHa — kombuHauus ¢
pembrolizumab (71.9%) u 8 pamomo ¢ naauebo (66.8%)
[12]. CynepuopHu ca pesyamamume Ha kombuHauus-
ma carboplatin-taxane cbc uau 6e3 pembrolizumab npu
aBaHcupan naockokaemovuen HOPB[ He3aBucumo om
ekcnpecusma Ha PD-L1 (KEYNOTE-407). Te3u npoyu-
BaHus geMoHcmpupam cugHupukaHmHo nogobpeHue
B cBobogHama om npozpecusi npexkuBsemocm (PFS),
obwama npexkuBsemocm (OS), cmeneHma Ha omao-
Bop npu kombuHauusma Ha XUMuo U UMyHomepanus
npu cpaBHumenHo Hucko yBeAuueHue Ha obwama
mokcuuHocm Ha npoBegeHomo AeueHue. AO2UYHO
ocmaBa guckymabuaeH Bbnpoca gaAau nauueHmu c
Bucoka PD-L1 ekcnpecus mo2zam ga 3anouHam ¢ kom-
BuHauus UMyHO-/xuMuomepanusi UAU CaMo UMyHOme-
panusi. AHano2uuHo IMpower 130 cbwo noka3Ba cue-
HudukaHmHo kauHu4YHO nogobpeHue B OS u B PFS 3a
kombuHauusma atezolizumab ¢ chemotherapy cnpsmo
camo xumuomepanusi 8 nopBa AUHUS Ha AeueHue 3a
nauueHmu B IV kauHuueH cmaguu HenAockokaemo-
yeH HOPBO u 6e3 akmuBupawu EGFR Mymauuu uau
ALK npeHapexkgaHe [13]. KombuHupaHume peXumu
onpegeneHo ce Hanazam kamo nogxog u HacouBam
BHuMaHuemo u koM gpyau gopu mpouHuU koMbuHauuu
— Hanp. npoyuBaxemo IMpower150, koemo ymGBopk-
gaBa npunokeHuemo Ha atezolizumab bevacizumab
palitaxel carboplatin 8 nbpBa AuHUS Ha AeueHue Ha na-
uueHmu ¢ HenaockoknemvueH HOPB[, kegemo om-
HoBo e omuemeHo nogobpeHue B npexkuBsemocmma
Nnpu NpuAckeHuemo Ha mpouHama kombuHauus [14].
KoHcoaugupawa mepanusa: KoHcoaugupawama
mepanus ¢ durvalumab cuzHupukaHmHo nogobpsiBa
npexuBsemocmma u gedpuHupa HoB cmaHgapm 3a
mepaneBmuueH nogxog npu nauueHmu B Il cmaguu
HepesekmabuneH HOPB[ creg omuemeH edpekm om
npoBegeHama xumuo-Avuemepanus. B npoyuBaHemo
PACIFIC nauueHmu B HepesekmabuaeH Il cmaguu
HOPB[O, HesaBucumo om PD-L1 ekcnpecusma, noay-
yaBam durvalumab uau naauebo Ha Bceku 2 cegmuuy,
ako Havam npozpecus caeg npukalouBaHemo Ha xu-
MuUO-Abuyemepanusima. KoHcoaugupawama mepanusi ¢
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combination arm (71.9%) and the placebo arm
(66.8%) [12]. The results of the carboplatin-tax-
ane combination with or without pembrolizumab
in advanced squamous cell NSCLC were superior
regardless of PD-L1 expression (KEYNOTE-407).
These studies demonstrated significant improve-
ment in progression-free survival (PFS), overall
survival (OS), and response rate with the combi-
nation of chemotherapy and immunotherapy, with
a relatively low increase in overall toxicity of the
treatment delivered. Logically, it remains debat-
able whether patients with high PD-L1 expression
can start with combination immunochemotherapy
or immunotherapy alone. Similarly, IMpower 130
also showed a significant clinical improvement in
OS and PFS for the combination of atezolizumab
with chemotherapy versus chemotherapy alone in
first-line treatment for patients with clinical stage
IV non-squamous NSCLC and no activating EGFR
mutations or ALK rearrangement [13]. Combina-
tion regimens are definitely gaining ground as an
approach and are drawing attention to other even
triple combinations — e.g., the IMpower150 trial,
which validated the use of atezolizumab bevaci-
zumab palitaxel carboplatin in the first-line treat-
ment of patients with non-small cell NSCLC, where
again an improvement in survival was reported
with the use of the triple combination [14].
Consolidation therapy: durvalumab consoli-
dation therapy significantly improves survival and
defines a new standard for therapeutic approach
in patients with stage Ill unresectable NSCLC af-
ter reported effect of chemoradiotherapy. In the
PACIFIC trial, patients in unresectable stage Il
NSCLC, regardless of PD-L1 expression, received
durvalumab or placebo every 2 weeks if they had
no progression after completion of chemoradio-
therapy. Consolidation therapy with durvalumab
initially received FDA approval because of im-
proved PFS; and later data were reported of im-
provement in OS without significant impairment in



durvalumab nbpBoHauanHo noayvaBa ogobpeHue om
FDA nopagu nogobpeHama PFS; a no-kbcHo ca usHe-
CEHU U gaHHU 3a nogobpeHue B8 OS 6e3 3HauuMeAHo
HapywaBaHe Ha kauecmBomo Ha >kuBoma. CpegHama
PFS npu npuaokeHuemo Ha Durvalumab e 17.2 mece-
ua, cpaBHeHa ¢ 5.6 meceua B pamomo ¢ naauebo (HR
3a npozpecus Ha 3aboasdBaHemo uAu cvbpm 0.51; 95%
Cl, 0.41 go 0.63). CpegHomo Bpeme go nosBa Ha ga-
AEYHU Memacmasu uau cMbpm e 28.3 meceua B pa-
Momo ¢ durvalumab cnpsmo 16.2 meceua 8 moBa c
naauebo (HR 0.53; 95% Cl, 0.41 to 0.68) [15].

MNMomeHuuanHu mapkepu: HaBAuzaHemo Ha umyHo-
mepanusma ymBbpgu 6e3npeuegeHmHu 3a peaAHama
kauHuuHa npakmuka, Ho Bce owe ocmaBa Hyxkgama
om Buomepkepu 3a mouHa npeueHka Ha KAUHUYHUS
omzoBop. Bvnpeku ue onpegeneHu mapkepu Beue ca
BaAugupaHu 3a nomeHuuaAHama noA3a Om AeuYeHue
(PD-L1, mismatch repair, MmukpocameaumHa Hecma-
buaHocm — MSI), gpyau Bce owe ce obcwkgam npeg-
Bug Hy>kgama om acHu npegukmopu 3a omzoBop u
pesucmeHmHocm kbM mepanusma: MymauuoHeH
uHgeke, noaumepasHu Mymauuu, pakoBu HeoaHmuze-
HU, mymop-uHbuAmpupawu Aumdbouumu, mpaHckpu-
NUUOHHU cugHamypu 3a umyHeH omzoBop, mapkepu 3a
pe3ucmeHmHocm, kakmo u Mukpobuoma.

VmyHomeguupaHu HexkenaHu peakuuu (irAEs):
HoB mun mepanus geduHupa HoBa epyna cmpa-
HU4YHU epekmu. NMemgecem u noBeue npoueHma om
nauueHmume, AekyBaHu c ueknoUuHm uHxubumopu
uMam onpegeneHu HexkenaHu peakuuu om 0bpuB uAu
AokanHo Bv3naneHue go mexkku makuBa kamo gua-
6em mun 1, mupeougumu u kapguoAo2uyHu Npobae-
Mu. [lokamo yuecmomama Ha cmpaHu4HuU peakuuu e
2onmva, medkecmma umM Bapupa, kamo camo manvk
NPOUEHM OM NauUeHMUMe peaAHO umMam CEpPUO3HU
u >kuBomosacmpawaBawu makuBa. irAEs 3aBucam
Oom mapzemupaHusi cugHaAeH nbm [16, 17].

Wmalku B8 npegBug npozpecbm Ha umyHomepa-
nusma npe3 nocAregHume 2oguHu, oyakBaHusma ca
mo3u mepaneBmuueH nogxog ga npogbAKu ga ce
pa3BuBa u ga uscnegBa cBoume BbamorkHoCcmu He
camo npu aBaHcupaaus u memacmamuueH HOPB[,
HO U B no-paHHUMe cmaguu Ha 3aboasBaHemo, kak-
mo u B pasauyHu pexkumu Ha kombuHauus, kovge-
mo mps6Ba ga ce mbpcu 3namHama cpega mexkgy
noasama u kauecmBomo Ha >kuBom Ha nauueHma u
mokcuyHocmma om NPUAOKEHOMO AEYEHUE.

N. Chilingirova et al.
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quality of life. The median PFS with durvalumab
administration was 17.2 months, compared with
5.6 months in the placebo arm (HR for disease
progression or death, 0.51; 95% ClI, 0.41 to 0.63).
The median time to distant metastasis or death
was 28.3 months in the durvalumab arm versus
16.2 months in the placebo arm (HR, 0.53; 95%
Cl, 0.41 to 0.68) [15].

Potential markers: the advent of immunothera-
py has validated unprecedented for real-world clin-
ical practice, but the need for biomarkers to accu-
rately assess clinical response remains. Although
certain markers have already been validated for
potential treatment benefit (PD-L1, mismatch re-
pair, microsatellite instability — MSI), others are
still debated given the need for clear predictors
of response and resistance to therapy: mutation
index, polymerase mutations, cancer neoantigens,
tumor infiltrating lymphocytes, immune response
transcriptional signatures, resistance markers,
and the microbiome.

Immune-mediated adverse events (irAEs): A
new type of therapy defines a new group of side ef-
fects. Fifty percent or more of patients treated with
checkpoint inhibitors have certain side effects from
rash or local inflammation to severe ones such as
type 1 diabetes, thyroiditis, and cardiac problems.
While the incidence of side effects is high, their
severity varies, with only a small percentage of pa-
tients actually having serious and life-threatening
ones. irAEs depend on the signaling pathway tar-
geted [16, 17].

Considering the progress of immunotherapy in
recent years, it is expected that this therapeutic ap-
proach will continue to evolve and explore its possi-
bilities not only in advanced and metastatic NSCLC,
but also in earlier stages of the disease, as well as in
different combination regimens, where a happy me-
dium between the benefit and quality of life of the
patient and the toxicity of the administered treatment
should be sought.
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KAVHWYEH CAYYAI

MNMpegcmaBave 74-2oguweH MoK, guagHOCMUUU-
paH 07.2022 c ageHokapuuHoM Ha 6eaus gpob B8 IV
kAUHUYEH cmaguu, oAu2oMemacmamuyHo 3aboAsBaHe
— npoBegeH MET KT ¢ gaHHU 3a 20AIMa MemaboAumHO
akmuBHa mymopHa popmauus 65 x 52 x 70 mm (SUV
15.9) B geceH benogpobeH XuAyc, MemacmamuyHu un-
cuAamepanHU XUAyCHU AuMHU Bo3au u kocmHu me-
macmasu B8 8-0 pebpo u L5 (SUV 7.5) — cT4cN1cM1ic.
Om u3scnaegBaHume MoAeKyAspHO 2eHemuyHU Mapkepu
e ycmaHoBeHo: EGFR — HezamuBeH, ALK — He2zamuBeH,
ROS — HezamuBeH, PD-I1 upe3 VXX — HezamuBeH.

MpegBug cmagus Ha 3aboAsBaHemo u uscaegBaHume
Mapkepu nauueHmMbm e NnpeueHeH 3a novpBa AUHUS uMy-
HO-/xumuomepanus no cxema Pemetrexed + Carboplatin
B kombuHauus ¢ Pembroloizumab caeg Heobxogumama
nogeomoBka, Denosumab 3a kocmonpomekmuBHa me-
panusi, kakmo u 3a paguoxupypaus Ha kocmHume Ae3uu
B npewneHa u pebpomo B xoga Ha AeueHUemo.

Om meguuuHckama aHamHe3a cmaBa scHo, ue
nauueHmMbm e ¢ usBecmHa ucxemuuHa boarecm Ha
copuemo (MBC); ocvwecmBeHa kapguoxupypauuHa
onepauus npe3 2009 2. — aopmokopoHapeH baunac
— AKB x 3 (LIMA-LAD; s.v.g. — RCA; OM2); ¢ gbA2020-
guwHa apmepuaAHa XUnepmoHus; XpOHUYHa apme-
puaAHa HegocmambuHocm Ha kpauHuuume (XAHK)
IIA knac; xpoHuuyHa okay3usi Ha a. profunda femoris
sinistra, aHeBpuama Ha abgomuHaAHa aopma; gobpo-
kauecmBeHa xunepnaasus Ha npocmamama; kucmu
Ha B6vbpeuume; xoneAUMuasa; epumemo-ekcygamu-
BeH cacmpum. Ha mepanus e ¢ amlodipin 5 mg 2 x 1
mabAa., bisoprolol 5 mg x 1 mabA. cympuH, atorvastatin
10 mg x 1 mabA. Beuep, doxazosin 2 mg x 1 maba.
Beuep, pentoxifyllin 100 mg x 1 maba. Beuep.

KapguomokcuuHocmma B onkonozusma 6uBa
acumnmomHa (cybkAuHUYHA) U CUMNMOMHA, a me om
cBos cmpaHa ce geansm Ha Aeka, ymepeHa u mexkka
cmeneH. CybkauHuuHa kapguomokcuyHocm ce on-
pegensa Ha baszama Ha 2A0baAHUA AOH2UMYQUHAAEH
cmpeuH (GLS) u cmolHocmma Ha 6uomapkepume
(mponoHuH u NT-proBNP). Cpeg Hau-yecmume npo-
ABu Ha kauHuvyHa kapguomokcuuHocm ca pa3Bumue
Ha cbpgeuHa HegocmambuHocm (CH), apmepuanHa
xunepmoHus (AX), pumbmMHO npoBogHU HapyweHus
(PMH), cogoBa mokcuuHocm (ucxemuuHa 6oaecm Ha
copuemo — MIBC, mo3vuHocbgoBa 6orecm — MCB,
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CLinicAL CAsE

We present a 74-year-old man diagnosed
07.2022 with clinical stage IV adenocarcinoma of
the lung, oligometastatic disease — a PET-CT was
performed with evidence of a large metabolically ac-
tive tumor 65 x 52 x 70 mm (SUV 15. 9) in the right
lung hilus, metastatic ipsilateral hilar lymph nodes
and bone metastases to the 8th rib and L5 (SUV
7.5) — cT4cN1cM1c. The molecular genetic markers
tested were EGFR negative, ALK negative, ROS neg-
ative, PD-I1 negative by IHC.

Considering the stage of the disease and the
investigated markers, the patient was considered
for first-line immunochemotherapy with Pemetrexed
+ Carboplatin in combination with Pembroloizum-
ab after the necessary preparation, Denosumab
for bone-protective therapy, and radiosurgery of
the bony lesions in the vertebra and rib during the
course of treatment.

From the medical history it is also clear that the
patient has ischemic heart disease — a cardiac sur-
gery was performed in 2009; coronary artery bypass
grafting — CABG x 3 (LIMA-LAD; s.v.g. — RCA; OM2).
He is with long-standing arterial hypertension; periph-
eral artery disease; chronic occlusion of a. profunda
femoris sinistra; abdominal aortic aneurysm; benign
prostatic hyperplasia; kidney cysts; cholelithiasis;
gastritis. His cardiology therapy was: amlodipine 5 mg
2 x 1 tabl., bisoprolol 5 mg x 1 tabl. in the morning,
atorvastatin 10 mg x 1 tabl. in the evening, doxazosin
2 mg x 1 tabl. in the evening, pentoxifyllin 100 mg
once daily in the evening.

Cardiotoxicity can be asymptomatic (subclinical)
and symptomatic, manifested with symptoms of heart
failure, and is divided into mild, moderate and severe.
Subclinical cardiotoxicity depends on the global lon-
gitudinal strain (GLS) and the value of cardiac bio-
markers (troponin and NT-proBNP). Among the most
common manifestations of clinical cardiotoxicity are
symptoms of heart failure (HF), arterial hypertension,
rhythm or conduction disorders (arrhythmia), vascular
toxicity (ischemic heart disease, cerebrovascular dis-



nepudepHo-cbgoBa 6orecm — MCB, apmepuaneH u
BeHO3eH mpomboemboAusbM), Muokapgum, nepu-
kapgum. lNMpeBaHmuBHU cmpameauu 3a HamansBaHe
pucka om pa3Bumue Ha kapguomokcuuHocm ca koH-
mpoA Ha puckoBume dakmopu u AeueHue Ha Cobp-
geuHocbgoBu 3aboasBaHusa (CC3) cnpamo npenopb-
kume om akmyanHume Hacoku 3a noBegeHue, npu
nauueHmume ¢ Bucok puck — HamaasBaHe gosama
Ha npuAazaHume kapguomokcuyHu azeHmu uau Bpe-
MeHHO npeycmaHoBaB8aHe Ha npuema um, BkalouBaHe
Ha bAaokepu Ha peHUH-aHzuomeH3uHoBama cucmema
(aHzuomeH3uH-koHBepmupaw, €eH3uM UHXUbumopu
UAU aH2uomeHauH-peuenmopHu 6aokepu — ACEi/
ARB), bema-6Aokepu u cmamuHu kbm mepanusma.

MNMpu nocmbnBaHemo B omgeneHue no oHkoAozus
nauueHmbm cvbobwaBa 3a cvbpuebueHe, Hegocmuz
Ha Bob3gyx u AecHa ymopa. Ha EKI peaucmpupaH
nopBu enu3og Ha npegcbpgHo mpenmeHe (IMT) c
HesicHa gaBHocm ¢ KY 151 yg./min, uHgudpepeHmHa
eA. oc, BoanmadkHu kpumepuu 3a AeBokamepHa Xu-
nepmpodus (AKX), uecmu kamepHu ekcmpacucmoAu
(KEC) c mopdonozus Ha geceH begpeH 6aok (OBB).

Om exokapguoepadusma (ExoKr): agaBa kamepa
CbC 3anaseHu pasmepu U obemu, 3anaseHa ¢pak-
uus Ha usmaackBaHe(QPW) 52%, HamaneH 2no0baneH
AOH2umyguHaneH cmpeuH (GLS - 11,1%), Hamane-
Ha cucmonHa ¢yHkuus Ha gacHa kamepa (TAPSE 10
mm), AekocmeneHHuU kaanHu Ae3uu (¢ue. 1 u due. 2).
MpeBegeH e B KauHuka no kapguonozus 3a guagHoc-
MUuYHO ymouHsBaHe U AeyeHue npegu cmapmupaHe
Ha npomuBomymMopHama mepanus.

Om npoBegeH 24-uacoB xonmep-EKI 3anuc:
ocHoBeH pumbm om [T, pegyBaw, ce c kpamko-
mpalHu enu3ogu Ha npegcovpgHo MwvXkgeHe (M),
MuHumanHa CY 72 yg./min, makcumanaHa 155 yg./min,
cpegHa 104 yg./min, yuecmu moHomopdHu KEC ¢ mop-
¢donozus Ha [BB, Ha Mecma bu- U mpuzemMuHus.

Om nabopamopHume uscaegBaHua npaBu Bne-
vamaeHue noBuweHu cmouHocmu Ha NT-proBNP
5369 pg/ml, mponoHuH 0,026 ng/ml.

CovpgeueH mum npeueHu nauueHma kamo Bu-
cokopuckoB, nopagu koemo ce npegnpue uHBa3uB-
Ha oueHka Ha kopoHapHume cvgoBe ¢ gaHHuU 3a:
geceH mun uupkynauus; asBa kopoHapHa apmepus
(LCA): cmBon — 6e3 cmeHoau; LAD (left anterior
descending artery) — ocmuaAHa XpOHUYHa OKAy3us;
LCx (left circumflex artery) — HepaBHocmu; gscHa
kopoHapHa apmepus (RCA) — ocmuaAHa XpOHUuYHa
oknysus; LIMA-LAD (left internal mammary artery to

N. Chilingirova et al.

Cardio-oncology in real practice... CA RDIOLOGY&

CARDIAC SURGERY

Volume 7, Number 1+ 2024

ease, peripheral vascular disease, arterial and venous
thromboembolism), myocarditis, pericarditis. Preventive
strategies to reduce the risk of developing cardiotox-
icity include control of risk factors and treatment of
cardiovascular diseases (CVD) according to the ESC
Guidelines, and in patients with high risk — reduce the
dose of administered cardiotoxic agents or temporarily
discontinuing it, starting cardioprotective treatment with
blockers of the renin-angiotensin system (angioten-
sin-converting enzyme inhibitors or angiotensin-recep-
tor blockers — ACEi/ARB), beta-blockers and statins.

In the oncology department, the patient reports
palpitations, shortness of breath and fatigue. The first
episode of atrial flutter was detected on ECG - the
duration of the arrhythmia was unclear. The ECG
shows atrial flutter with HR 151 beats/min, indiffer-
ent electrical axis, voltage criteria for left ventricular
hypertrophy (LVH), frequent ventricular extrasystoles
with morphology of right bundle brunch block (RBBB).

From echocardiography: left ventricle with normal
dimensions and volumes, preserved ejection fraction
(EF) 52%, reduced global longitudinal strain (GLS -
11.1%), reduced right ventricular systolic function
(TAPSE 10 mm), mild valvular lesions (Fig. 1 and Fig.
2). He was transferred to Cardiology Clinic for diag-
nostic clarification and treatment, also for baseline risk
assessment before initiation of the antitumor therapy.

From a 24-hour Holter ECG recording: main
rhythm of atrial flutter, alternating with short episodes
of atrial fibrillation (AF), minimum heart rate (HR) 72
beats/min, maximum HR 155 beats/min, mean HR 104
beats/min, frequent monomorphic ventricular prema-
ture complexes with RBBB morphology, episodes of
bi- and trigeminy. From the laboratory exams, it is no-
ticeable that the values of NT-proBNP are elevated to
5369 pg/ml, troponin was 0.026 ng/ml.

The laboratory tests showed elevated values of
NT-proBNP 5369 pg/ml, troponin 0,026 ng/ml.

The cardiac team assessed the patient’s risk of
developing cardiotoxicity as high-risk and that’'s why an
invasive evaluation of the coronary arteries was per-
formed. The result was: right type of circulation; left
coronary artery (LCA): LM — with no stenoses; LAD
(left anterior descending artery) — ostial chronic occlu-
sion; LCx (left circumflex artery) — plaques; right coro-
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Quz. 1. M3xogHO cmagupaHe Ha nauueHma
upes MNET KT // Fig. 1. Baseline staging of the
patient by PET-CT

«AdCs

;2 AdCd . LV Length 6.92 cm

LV Length 8.14cm : LVArea 23.2cm?
LV Area 359cm? ) : LV Vol 62.6 ml
LV Vol 131 ml . ESV(A4C) 626mi

EDV(A4C) 131 ml EF (A4C) 52.2%

®uz. 2. OueHka Ha ¢pakuusma Ha usmaackBaHe Ha AdBa kamepa upes biplane Simpson memog om anukaneH 4- u 2-kyxuHeH obpa3
(Ha duzypama e gageH 4-kyxuHeH cpe3 B meneguacmoAa U meAecucmona)
Fig. 2. Estimation of left ventricular ejection fraction by biplane Simpson method from apical 4- and 2-cavity images (the figure shows
a 4-cavity slice in both tele diastole and tele systole)
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LAD) — npoxogum 2padm; omgenam ce koramepanu
kom RCA; SVG-RCA (saphenous vein graft to RCA)
— npoxogum gpaédm; SVG-OM (saphenous vein graft
to obtuse marginal branch) — ocmuanaHa okay3sus. O6-
cvgeH kamo nokasaH 3a koHcepBamuBHa mepanus.
YBenuuu ce gozama Ha bema-baokepa (bisoprolol 5
mg 2 x 1 mabA.) ¢ o2neg koHmpoa Ha uecmomama u ce
Bkalouu aHmukoazyaaHm kbm mepanusima (apixaban 5
mg 2 x 1 mabA.) npu usuucaeHu CHA2DS2-VASc Score*
— 5 mouku, u HAS bled score** — 3 mouku. [JobaBu
ce HampueBo-anlokozeH kompaHcnopmeH uHXubumop
(SGLT2i) (empagliflozin 10 mg), nopagu nposiBu Ha Cbp-
geyHa HegocmambyHOCM U noBuweHu cmouHoCcMuU Ha
NT-proBNP. [lageHa npenopbka 3a onum 3a Bb3cmaHo-
BsBaHe Ha cuHycoBus pumbvMm caeg 1 meceu, cmpukmeH
npuem Ha aHmukoagynaHm. M3uucaeH Bucok puck om
pa3Bumue Ha kapguomokcuyHOCM npu cmapmupaHe
Ha Xxumuomepanus U UMyHomepanusi nopagu Bv3pac-
mma Ha nauueHma, nogaekawa VIBC, AX, pumbmHa
namoaozusi, nposiBu Ha CH, noBuweHu cmolHocmu Ha
buomapkepume, uaxogHo noHwkeH GLS. C npenopbka
3a ExoKI npocaegsaBaHe Ha 3-mu, 6-u, 9-u u 12-u meceu,
CcAeg cmapmupaHe Ha npomuBomyMopHama mepanusi.
MNMpeg cnegBawus wmeceu (aBaycm 2022 2.)
nauueHmbm nocmovnBa B omgeneHue no oHko-
AO2US 32 CcmapmupaHe Ha npomuBomymopHa
mepanus — npuAa2a ce xumuomepanus U umyHome-
panus (Carboplatin 300 mg, pembrolizumab 200 mg,
Pemetrexed 700 mg, dexamethasone, aHmuememuu-
Ha npodunakmuka). Kypcbm e npoBegeH ¢ gobpa no-
Hocumocm, HO onAakBaHusi om cmpaHa Ha CbpgeyHo
cbgoBama cucmema — copuebueHe u mexkecm. MNpo-
BegeHa koHmponHa ExoKI, om kosmo ce ycmaHoBs-
Ba cnag B cmouHocmume Ha QU 45% u GLS — 7,1%.
Om AabopamopHuUme uscaegBaHusi: CUAHO NOBUWEHU
cmouHocmu Ha NT-proBNP 10475 pg/ml, mponoHuH
0,028 ng/ml, nopagu koemo ¢ o2aeg npenopbkume
Ha eBponeuckomo gpy>kecmBo no kapguonozus, ce
3amMeHu npuema Ha bisoprolol ¢ carvedilol 12,5 mg 2
x 1 m. nopagu gokasaHu no-gobpu kapguonpomek-
muBHuU cBoucmBa Ha nocAegHUS C 02Aeg npenopbku-
me Ha eBponeltckomo gpy>kecmBo no kapguoaozus.

N. Chilingirova et al.
Cardio-oncology in real practice... CARDIOLOGY&
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nary artery (RCA): ostial chronic occlusion; LIMA-LAD
(left internal mammary artery to LAD): passable graft;
collaterals to RCA are released; SVG-RCA (saphenous
vein graft to RCA): passable graft; SVG-OM (saphe-
nous vein graft to obtuse marginal branch): ostial oc-
clusion. A conservative approach was recommended.

The dose of the beta-blocker was increased (bisop-
rolol 5 mg 2 x 1) in order to control the HR and an anti-
coagulant was added to the therapy (apixaban 5 mg 2 x
1) with calculated CHA2DS2-VASc Score* 5 points and
HAS bled score** 3 points. Sodium-glucose cotransport
inhibitor was added (SGLT2i) (empagliflozin 10 mg) due
to manifestations of heart failure and increased values
of NT-proBNP (signs of subclinical cardiotoxicity). We
recommended a strict anticoagulant intake for at least 1
month after that we would try to convert the sinus rhythm.
The risk of developing cardiotoxicity before starting the
chemotherapy and immunotherapy was defined as high-
risk because of the advanced age, ischemic heart dis-
ease, hypertension, rhythm pathology, manifestations of
HF, increased values of biomarkers, decreased GLS. We
recommended a strict follow-up with control echocardi-
ography at the 3rd, 6th, 9th and 12th months after start-
ing antitumor therapy.

Next month (August 2022), the patient was ad-
mitted to the department of oncology to start anti-
cancer therapy — chemotherapy and immunotherapy
are started (Carboplatin 300 mg, pembrolizumab 200
mg, Pemetrexed 700 mg, dexamethasone, antiemetic
prevention). The course was carried out with good tol-
erance, but with complaints from the cardio-vascular
system — palpitations and angina. A control echocardi-
ography was performed and a decrease in the systolic
function of left ventricle was detected with EF 45% and
GLS - 7.1%. From laboratory tests: highly elevated val-
ues of NT-proBNP 10475 pg/ml, troponin 0.028 ng/ml,
therefore according to the ESC recommendations, bi-
soprolol was replaced by carvedilol 12.5 mg 2 x 1 tabl.
due to its better cardioprotective properties.

*CHA2DS2-VASc score: (Congestive heart failure; Hypertension; Age > 75 years; Diabetes Melitus, Prior TIA or Stroke; Vascular disease (prior MI,

peripheral vascular disease, aortic plaque), Age 65 to 75, female or male)

0 points — low thromboembolic risk, 1 point — moderate risk, > 1 point — high thromboembolic risk
0 m. — Hucvk puck om uHcyAm, 1 m. — ymepeH puck om uHcyAm, > 1 m. — Bucok puck om uHcyAm
**HAS-BLED score: (Uncontrolled hypertension, Renal disease, Liver disease, Stroke history, Prior major bleeding or predisposition to bleeding, labile INR,

Age > 65 years, Medication usage predisposing to bleeding, Alcohol use)

0 points — low bleeding risk, 1-2 points — moderate bleeding risk, > 3 points — high bleeding risk
0 m. — Hucvk puck om kbpBeHe, 1-2 m. — ymepeH puck om kbpBeHe, > 3 m. — Bucok puck om kbpBeHe
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MauueHmbm nocmovnBa B8 KauHuka no kapgu-
onozust 3a Bmopu nbm 3a nAaHoBo npoBexXkgaHe Ha
enekmpokapguoBep3uo (EKB). Bxogawa mepa-
nua: carvedilol 12,5 mg 2 x 1, apixaban 5 mg 2 x
1, magnesium 500 mg 3 x 1, empagliflozin 10 mg 1
mabA. gHeBHo, ramipril 5 mg npu AH Hag 105/50 mm
Hg, pantoprazole 20 mg Beuep, rosuvastatin 20 mg
Beuep, clopidogrel 75 mg 3a 1 meceu, poaueBa ku-
cenuHa 0,4 mg 3 x 1 maba. EKI npu nocmonBa-
Hemo: npegcbpgHO MpenmeHe C NPOMeHAUB 6aok
u kamepHa uyecmoma 128 yg./min, uHgudbepeHmHa
enekmpuuecka oc, kopuazupaH QT-uHmepBana (QTc)
491 ms. Om ExoKI: ®W 44%, GLS-12,1%. MpoBe-
ge ce mpaHce3odazeanHa exokapguozpadusa (TEE)
C gaHHU 3a AeBonpegcbpgHo yxo 6e3 mpombo3sa,
3anaseHu ckopocmu Ha kpbBomoka. Om aabopa-
mopHume uscaegBaHua NT-proBNP 4368 pg/ml, Ha-
balogaBa ce naHuumoneHus Aeka cmeneH (AeBko-
uumu 2,59 x 10°/L, xemo2n0buH 87 g/l, mpombouumu
107 x 10%/L), BepoamHo peayamam om npoBegeHama
xumuomepanus ¢ kapbonaamuHa u nemempekceg.

Ha mo3u eman 6axme usnpaBeHu npeg mepaneB-
muyHo npegu3BukameacmBo, cBop3aHo ¢ mepanus-
ma 3a BvacmaHoBaBaHe u 3agbpXkaHe Ha cuHycoBus
pumbm. Mopagu 2opHozpaHuueH QTc uHmepBan 491
ms u npegcmosw, Kypc Ha xumuomepanus ce npe-
UEHU, Ye nauueHmbm He e nogxogaw, 3a uHby3us ¢
amiodarone. lNopagu Haauuue Ha WIBC propafenon

The patient enters the Cardiology Clinic for the
second time for the planned procedure electrocar-
dioversion (ECV). Incoming therapy include carve-
dilol 12.5 mg 2 x 1, apixaban 5 mg 2 x 1, magnesium
500 mg 3 x 1, empagliflozin 10 mg once daily, rami-
pril 5 mg only when BP is over 105/50 mm Hg, pan-
toprazole 20 mg in the evening, rosuvastatin 20 mg in
the evening, clopidogrel 75 mg for 1-month, folic acid
0.4 mg 3 x 1. ECG on admission shows atrial flutter
with variable block and ventricular rate 128 beats/
min, indifferent electrical axis, prolonged corrected
QT interval (QTc) 491 ms. From Echocardiography:
EF 44%, GLS -12.1%. A transesophageal echocardi-
ography (TEE) was performed to exclude left atrial
appendage thrombosis — there was no thrombosis,
and the blood flow velocities were preserved. From
the laboratory exams, NT-proBNP was 4368 pg/ml,
mild pancytopenia was observed (leukocytes 2.59 x
10°/L, hemoglobin 87 g/I, platelets 107 x 10°L), prob-
ably as a result from the chemotherapy with carbo-
platin and pemetrexed.

At this point, we were faced with a therapeutic
challenge related to therapy to restore and maintain
the sinus rhythm. Due to upper-limit QTc interval 491
ms and an upcoming course of chemotherapy the
patient was deemed unsuitable for amiodarone infu-
sion. Due to the presence of CAD, propafenone and

flecainide are also contraindicated. Due to hypoten-

Qua. 3. OueHka Ha ar0baneH AoHzumyguHaneH cmpeuH Ha AK // Fig. 3. Estimation of global longitudinal strain of LV
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u flecainide cowo ca npomuBonokasaHu. [lopa-
gu XunomoHusi MakCuMaAHO moAepupaHama gosa
Ha carvedilol e 2 x 12,5 mg. B kpauHa cmemka ce
B3e peweHue 3a npoBexkgaHe Ha EKB 6e3 aHmua-
pummuk, yBeAauuu ce go3ama Ha bema-6aokepa u ce
npuanoku uHmpaBeHo3Ho Cormagnesin. Om gpyea
cmpaHa, hauueHmbvm e ¢ uMNAaHmupaH nopm-kame-
mbp BbB BeHa bpaxuouedasuka 3a xumuomepanus,
nopagu koemo cmaHgapmHama no3uuus 3a npoBexk-
gaHe Ha EKB (apex-anterior) He e nogxogsawa. Obcob-
guxa ce Bv3amokHume aamepHamuBHu BapuaHmu —
apex-posterior, anterior-posterior, lateral-lateral (¢pua.
4). Kamo Hau-nogxogswa Ce npue no3uuus apex-
posterior. Nog kpamkompauHa BeHo3Ha aHecmesus
ce npegnpue CUHXpPOHuU3upaHo enekmpokapguo-
Bep3uo — ycnewHo Bv3cmaHoBeH cuHycoB pumobm
c npuaokeHue Ha 50 J eHepaus. lNopagu gaHHU 3a
aHemuueH cuHgpoMm om napakauHuuyHume uscaegBa-
Hus ce ocbwecmBu xemompaHcdy3us — npeycmaHo-
BeHa nopagu pebpuaumem go 38,5° C. C noBuweHu
mapkepu 3a Bv3naseHue, B3emu xemokyamupu om
nopma 3a xumuomepanusi ¢ o2aeg uskalouBaHe Ha
BvamokHocmma 3a uHpekmupaHemo My, koemo 6u
goBeno go cucmemHa uHpekuus npu caegBaw, kypc
npomuBomymMopHa mepanus — OMpuUUaMeAeH pe3yA-
mam. MpoBegeHu ca KT Ha 6sA gpob u koHcyamauus
€ nyamonog. Nopagu gaHHU 3a Bb3naAumeneH npouec
om obpasHume uscaegBaHus, napakauHukama u kau-
Hukama e HaszHaueHa aHmubuomuyHa mepanus.

o 28 gHu no-kbcHo npegBug npegxogHUMe gaHHU
3a HeymponeHus u mexkkama noHocumocm Ha nbpBus
kypc (cenmemBpu 2022 2.) e xochumaaAusupaH 8 Om-
geneHue no oHkonozus 3a npoBedkgaHe Ha Bmopu kypc
XUMUO- U umyHomepanus. [Jo6aBeHu ca npenapamu
3a AeUeHuUe Ha aHeMuuHus cuHgpoMm -darbepoetin alfa,
U npenapam 3a nauueHmu ¢ HeymponeHus u noBuweH
puck om uHdekuuu — pedfilgrastim.

e

Apex-anterior Lateral-lateral

N. Chilingirova et al.
Cardio-oncology in real practice... CARDIOLOGY&
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sion, the maximum tolerated dose of carvedilol is 2
x 12.5 mg. Therefore, we decided to perform elec-
trocardioversion without an antiarrhythmic drug. The
dose of the beta-blocker was increased and Cor-
magnesin was administered intravenously. On the
other hand, the patient has an implanted port-cath-
eter in the brachiocephalic vein for administration
of chemotherapy, therefore the standard position
for electrocardioversion (apex-anterior) is not suit-
able. Possible alternative options were discussed —
apex-posterior, anterior-posterior, lateral-lateral (Fig.
4). The apex-posterior position was accepted as the
most appropriate. Under short-term intravenous an-
esthesia, a synchronized electrocardioversion was
performed- the sinus rhythm was successfully re-
stored with application of 50 J of energy. Due to se-
vere anemic syndrome from the paraclinical studies,
a hemotransfusion was carried out — it was discon-
tinued because of fever up to 38.5° C. Because of
increased markers of inflammation, blood cultures
were taken from the port for chemotherapy in or-
der to exclude the possibility of port infection, which
would lead to a systemic infection during the next
course of antitumor therapy — the result was nega-
tive. A CT scan of the lungs was performed showing
an inflammatory process and then the patient was
consulted with pulmonologist — antibiotic therapy
was prescribed.

28 days later (in September 2022 y) the patient was

hospitalized in the Oncology Department for the second

B

Apex-posterior Anterior-posterior

®uz. 4. CxemamuuHo npegcmaBeHu BbaMokHUME no3uuuu 3a ocbwecmBaBaHe Ha enekmpokapguoBepauo
Fig. 4. Schematic representation of possible positions for electrocardioversion
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MocaegBa xocnumanuzauus 8 OmgeneHue no Ab-
ueneueHue 3a npoBerkgaHe Ha paguoxupypeausi hopagu
MET-KT gaHHume 3a kocmHu memacmasu Ha HuBo L5.
Om napaknauHukama ce pez2ucmpupa cepuo3eH cnag B
cmolUHocmume Ha mpombBouumume 50 x 10°/L, xemo-
2nobuHa 82 g/, AeBkouumume 2,78 x 10°/L, koemo Ha-
Aaz2a xemompaHcdyaus — 3 caka epumpouumHa maca u
5 caka mpombouumHa Maca. He ce nocmuza couiecm-
BeHo noBausBaHe Ha xemamono2uuHUme nokasamenu.
Om koHmMpoAHU u3cAegBaHus ce pezucmpupa 3agbabo-
uaBaHe B cnaga Ha mpombouumume — 26 x 10°/L, Hb
87g/l, WBC 2,83 x 10°/L, nopagu koemo e HacoueH kom
xemamonoz B cneweH nopsgbk 3a oBragsBaHe Ha mpom-
6ouumoneHusma. MpuaokeH e pacmexkeH pakmop.

Cneg koHcyamauus ¢ kapguonoz BpemeHHo e npe-
ycmaHoBeH npuemMbm Ha aHmukoazyaaHm nopagu
MHO020 Bucok puck om kopBeHe. Off-label ce B3e pe-
WeHue nocaegHUsIM ga bbge 3amMeHeH ¢ HamokuHasa
nopagu gokaszaHus n epekm npu nauueHmu c noBu-
weH puck om mpombo3a kakBumo ca oHkoAO2UUHO 6O-
AHUME, HO OM gpyaa cmpaHa, 3Ha4YuUMeAHO no-Manbk
puck om kopBeHe. B xoga Ha npoBerkgaHama npomu-
BomymopHa mepanus HekoakokpamHo ce Hanazawe
npeycmaHoBsBaHe npuema Ha nepopaneH aHmukoagay-
AaHM U 3amMsHama My ¢ HuckomonekyAaeH xenapuH uAu
nbAHOMO npeycmaHoBsBaHe B 3aBucumocm om cmou-
HOCMmMa Ha mpoMbouumume cv2AacHO npenopbvkume
B nocnegHume kauHUYHU pokoBogcmBa.

MauueHmom npoBedkga npu mexkka obuwia noHocu-
Mocm u u3sBa Ha HeymponeHus 4 kypca no ymBopgeHa-
ma cxema, kamo npu nocaegHus € HanpaBeHa pegykuus
Ha go3ama. Om npoBegeHa MNET KT gekemBpu 2022 2.
€ C gaHHU 3a MemacmamuyeH MemaboAumHo akmu-
BeH xunayceH aumdeH Bb3ea BgsacHo, MemacmamuuHa
Ae3us B 8-0 pebpo BgACHO CbC 3HAUUMEAHO HamaneHa
akmuBHocm (SUV 4.8) (due. 5). Ni3BecmHama nopBuu-
Ha 6enogpobHa mymopHa dopmauus B8 geceH xuayc e
npembpnsiAa 3HaYUMEAHO 0bpamHo pa3Bumue u He ce
ugeHmuduuupa acHo. ObavuBaHama Ae3us B L5 e npe-
mopnsaa ckaepomuuHa mpaHcdopmauus u Beue e ¢
MHO20 Hucka akmuBHocm. MauueHmbm e pecmagupaH
kamo ycTxcN1cM1b — cbc conumapHa kocmHa Ae3us,
masu B8 8-0 pebpo u uacmuueH omzoBop om npoBe-
geHomo AeuveHue go momeHma (PR). Tou kamo npu
nauueHma e omuemeH MHO20 gobbp mepaneBmuueH
omeoBop (u B momeHma mMemaboaumHo akmuBHu ca
camo XuAyceH AumdeH Bb3en u Aesusma 8 pebpomo e
yMecmHo obcwkgaHemo Ha Aokope2uoHaneH koHMpoA,
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course of chemotherapy and immunotherapy. Medica-
tions for treatment of the anemic syndrome — darbepo-
etin alfa, and for the neutropenia and increased risk of
infection — pegfilgrastim were added to the therapy.

This is followed by hospitalization in the Radio-
therapy Department for radiosurgery of bone me-
tastases at the L5 level, which were visualized by
PET-CT. A serious drop in platelet values 50 x 10°/L,
hemoglobin 82 g/l, leukocytes 2.78 x 10°/L, required
hemotransfusion — 3 bags of erythrocyte mass and 5
bags of platelet mass were transfused. A significant
impact on hematological indicators was not achieved.
The control exams showed a significant decrease of
platelets — 26 x 10°/L, Hb was 87g/l and WBC 2.83 x
10°/L. The patient was urgently referred to hematolo-
gist for management of thrombocytopenia- a growth
factor was applied.

After consultation with cardiologist, the antico-
agulant was temporarily discontinued because of a
very high risk of bleeding. Off-label, it was decided to
replace the anticoagulant with nattokinase because
of its proven effect in patients at increased risk of
thrombosis such as cancer patients, but on the other
hand this medication is with a significantly lower risk
of bleeding. During the ongoing anticancer therapy,
the oral anticoagulant had to be replaced with low
molecular weight heparin or completely discontinued
depending on the value of platelets.

The patient underwent 4 courses according to
the established regimen in case of severe gener-
al tolerance and neutropenia, with dose reduction
in the last course. A December 2022 PET scan
showed a metastatic metabolically active right
hilar lymph node, metastatic lesion in the right
8th rib with significantly reduced activity (SUV
4.8) (Fig. 5). The known primary lung tumor in
the right hilus has undergone significant regres-
sion and is not clearly identifiable. The irradiated

lesion at L5 has undergone sclerotic transforma-
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Qua. 5. KoHmponHa MET KT caeg npoBegeHa mepanus // Fig. 5. Control PET CT after therapy

m.e. NAUUEHMbM € HACOUEH Ca AbUYeneueHUe Ha beno-
gpobHama xuAycHa dpopmauus, AuMpHU Bb3AU U paguo-
Xupypaus 3a Aesusma 8 pebpomo.

MNMpoBegeHa e paguoxupypausa B kpas Ha gekem-
Bpu 2022 2. 3a Ae3usma B 8-0 pebpo u npes aHyapu
2023 2. AbueneveHue B geduHumuBHa gosa 3a be-
AUst gpob. MauueHmom omHoBo noHacs mexkko npo-
BerkgaHemo Ha AbueneuyeHuemo € 2ageHe, no3uBu 3a
noBpbwaHe, mpygHoCMu Npu NpeaAbwaHemo u om-
HoBo HeymponeHus. Camo no cebe cu npoBexkgaHe-
MO Ha AbueAeYeHue 3a UeHMpPaAHU mymopu Ha beaust
gpob e nomeHuuanHo kapguomokcuuHo u usuckBa
npeuusupaHe Ha kapguonpomekmuBHama mepanus

tion and now has exceptionally low activity. The
patient has been restaged as ycTxcNicMi1b —
with a solitary bone lesion, this one in the 8th rib,
and a partial response (PR) from the treatment
performed to date. As the patient was reported a
particularly good therapeutic response and only
the hilus lymph node and the lesion in the rib
are currently metabolically active, discussion of
locoregional control is appropriate, i.e. the pa-

tient is referred for radiotherapy of the pulmonary
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u BHuMameAHO MOHUMOPUPaHe Ha nNauueHma C UeA
ga moke ga bbge peaausupaHa NbAHama gosa Ha Ab-
ueAeveHUEMO U ga 6bgam omuemeHu makcumanHu
NOA3U NO OMHOWEHUE Ha OHKOAO2UYHOMO AEUEHUE.
MpegBug nomeHuuanHama mokcuyHoCcm Ha umy-
HO- U Xumuomepanusima, gobaBeHama Avbydemepanusi u
nognexkawus yCAOKHEH CbpgeyvHO-CbgoB cmamyc Ha na-
uueHma mou e npocaegsBaH cmpukmHo om kapguonog,
kamo ce peaucmpupa 3HauumeaHo nogobpeHue 8 cmou-
Hocmume Ha DU (52%), GLS (-21,8%) (¢ue. 6), cnag 8
cmotHocmume Ha NT-proBNP go 785 pg/ml Ha ¢oHa Ha
cbomBemHama kapguonpomekmuBHa mepanus.

(LA

®Dua. 6. hobaneH AoH2umyguHaAeH cmpeUH Ha AsBa kamepa

3 AKAIOYEHUE

OnucaHusim kauHuueH cayyal gemMoHcmpupa om-
AuvHama konabopauus mexkgy kapguoaosu, MeguuuH-
cku oHkonosu u AvuemepaneBmu B kapguo-oHkono-
2uueH ekun, npu nauueHm ¢ u3xogHo Bucok puck 3a
pa3Bumue Ha kapguomokcuyHocm u u3sBa Ha makaBa
B xoga Ha xumuo- u umyHomepanusi. KapguooHkonozbm
8 mo3u ekun mpsa6Ba ga uma wupok cnekmbp om no-
3HaHUA B obracmma Ha kapguonozusma, oHkoAozus-
ma u xemamonozusima. Heobxogumo e npunaz2aHe Ha
uHguBugyaneH nogxog B AeueHuemO Ha nhauueHma.
Puckom om pas3Bumue Ha kapguomokcuyHocm € gu-
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hilus formation, lymph node and radiosurgery for
the lesion in the rib.

Because of the potential toxicity of immune- and
chemotherapy, as well as radiotherapy and the pa-
tient’s underlying complicated cardiovascular status,
he was followed-up closely by a cardiologist, and a
significant improvement in values of EF (52%) and
GLS (-21.8%) was registered (Fig. 6), also a drop in
NT-proBNP values to 785 pg/ml on the background of

a strict cardioprotective therapy.

GLS_Endo_Peak_A4C: -2
GLS_Endo_Peak_A2
GLS_Endo_Peak A3
GLS_Endo_Peak_Avg: -

You have 17 days left in your trial period.

CoNCLUSION

The described clinical case demonstrates the
excellent collaboration between cardiologists,
medical oncologists, and radiation therapists in
a cardio-oncology team, in a patient with a high
baseline risk of developing cardiotoxicity. The
cardio-oncologist in this team should have a wide
range of knowledge in the field of cardiology, on-
cology, and hematology. It is necessary to apply
an individual approach in the treatment of the
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HamMuueH U mpsabBa ga ce npeoueHsBa NepuoguyHoO U
cnopeg Hezo ga ce onpegens cmpamezusma 3a Aeue-
Hue. Om nopBocmeneHHO 3HaYeHUe e CompygHUYecm-
Bomo mexkgy cneuuaaucmume u B3aumHOMO goBepue,
3a ga ce nocmuegHam MakcumanHume mepaneBmuyHu
pesyamamu npu nauueHma. B koHkpemHus cayuau
MemacmamuueH 6enogpobeH kapuuHom noayyaBa B
agekBameH obem usanama Heobxoguma uHoBamuBHa
mepanus U pesyamamume npu nauueHma no omHoule-
Hue edpekm om Hesa ca daHmMacmMuyHU U peanHO MOXKeM
ga komeHmupame nogobpeHa npedkuBsemocm. VIMEHHO
Bv3amokHocmma 3a npakmuuecko npuaokeHue Ha kap-
guooHkonozusima u paboma B8 ekun ca paskoBHuuemo
Ha komnaekcHama epwka u no-gobpume pesyamamul.

patient. The risk of developing cardiotoxicity is
dynamic and should be reassessed periodically
and, according to it, to determine the treatment
strategy. The cooperation between specialists
and their mutual trust is of great importance in
order to achieve the maximum therapeutic re-
sults. In this case metastatic lung cancer re-
ceives an adequate innovative therapy and the
results for the patient are fantastic and there is
really improved survival. Teamwork in cardio-on-
cology team is the key to complex care and bet-
ter results for cancer patients.
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CMMHAAEH MHCYAT NP NAUMEHTKA C NMPEALUECTBALLA TPAHCINEAUKYAAPHA
BUHTOBA CTABUAU3ALINA MO NOBOA KOMMPECMOHHA OPAKTYPA
HA TOPAKAAEH MNMPELWIAEH

P. MapkoBa', . QumumpoB’ 2

"KauHuka no HepBHuU 6onecmu, MBAA ,,Cvpue u Mo3svk” — bypzac
2Kamegpa no HeBponoaus, ncuxuampus u ncuxonoeus, MeguuuHcku ¢akyamem,
YHuBepcumem ,[Mpo@. g-p AceH 3namapoB” — bypaac

Peslome. MpegcmaBeH e kauHuueH cayual Ha 61-2oguwHa nauueHmka ¢ psgko cpewaHama 8 kAuHuu-
Hama npakmuka cnuHaAHa AokaAusauus Ha ucxemuueH uHcyam. KauHuuHama kapmuHa BkalouBa 60akoB
CuHgpoM, aHzakupaw, goAHume kpauHuuu; napanapesa u ycmaHoBeHO npu npeaaega HapyweHue Ha
noBvpxHocmHama cemuBHocm. [uagHo3ama e nogkpeneHa om cbomBemHa Maz2HUMHO-pPe30HaHCHA
Haxogka. MoguepmaBa ce 3HaueHUemo Ha NOGPOBHO U HACOYEHO CHeMama aHaMHesa, 3agbAboUeHOMOo
uscnegBaHe Ha HeBpoAozuYHUS cmamyc, NOgXogsuwume UHCmpyMeHmManHu uscaegBaHus u gupepeHuu-
aAHO-gUa2HOCMUYHOMO MUCAEHE 32 UgeHMuduuUupaHe Ha 3aboasBaHemo.

KalouoBu gymu: cnuHaneH UHCYAm, MagHUMHO-pe3oHaHcHa momozpadus, gudepeHuuanHa guazHosa

SPINAL STROKE IN A PATIENT WITH PRIOR TRANSPEDICULAR SCREW STABILIZATION
FOR A COMPRESSION FRACTURE OF A THORACIC VERTEBRA

R. Markova’, I. Dimitrov"?
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'Clinic of Neurology, Heart and Brain Center of Clinical Excellence — Burgas
2Department of Neurology, Psychiatry and Psychology, Faculty of Medicine, Prof. Dr. Assen Zlatarov University — Burgas

Abstract. \We present a clinical case of a 61-year-old female patient with a rare spinal localization of
ischemic stroke. The clinical picture comprises pain involving the lower extremities, paraparesis, and
disturbance of pain and temperature sensation found on examination. The diagnosis is supported by
corresponding magnetic resonance findings. The importance of the detailed and focused clinical history,
the thorough neurological examination, the appropriate instrumental studies and differential diagnostic
thinking for identifying the disease is emphasized.

Key words: spinal stroke, magnetic resonance imaging, differential diagnosis

BbBEOEHUE INTRODUCTION

Cayyaume Ha uHdpapkm Ha 2pbbHayHuUs MO3bk
obxBawam okono 1-2% om Bcuuku uHcyamu, a cnho-
peg Hskou aBmopu gopu no-manko — 0,3-1% [1, 2].
Cpeg npuyuHume 3a no-02paHUYeHoOmo pas3npoc-
mpaHeHuUe ca HaAuvuemo Ha CUAHO pa3Bumo koaa-
mepanHo kpvBoobpaweHue u no-mankama cmeneH
Ha 3acseaHe Ha apmepuume om amepockAeposa uAu
emboausauus [1, 3]. MawabHume enugemuoAozuy-

Cases of spinal cord infarction comprise about
1-2% of all strokes, and even less according to some
authors, 0.3-1% [1, 2]. Among the reasons for the
limited spread are the presence of highly developed
collateral blood circulation and the lesser degree of
involvement of spinal arteries by atherosclerosis or
embolization [1, 3]. Large-scale epidemiological stud-

HU npoy4BaHus, ¢okycupaHu Bbpxy uHCyAmume, no-
psgko pasaaedkgam uHUUgEHMUME CbC 3acsizaHe Ha
2pbbHauHus mMo3vk, a cmpamezauume 3a noBegeHue

ies focusing on stroke have less often considered
cases with spinal cord involvement, so strategies for
behavior and prevention concerning the latter are cre-
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u npeBeHuus npu nocanegHume ce gopmupam Ha oc-
HoBama Ha gokaagBaHu omgeAHU KAUHUYHU CAyvau
uAu manku cepuu om msx [4].

B 3aBucumocm om npuvyuHume 3a Bv3HukBaHe
Ha uHdapkmume Ha 2pbbHauHUA MO3bk ce pasAuua-
Bam nbpBuuHu cvbgoBu nopaxkeHus (amepockaepo3sa,
ucxeMu4yHa boAeCcm Ha Cbpuemo, NamoAo2us Ha ne-
pudepHume cbgoBe u gp.) u BmopuyHu (namoaoaust
Ha 2pbbHauYHUsS cMbAb, 3aboasBaHus Ha 06BuBkume
Ha 2pbbHauHuUa Mo3bk, mymopu u gp.) [1]. OnucaHu
ca CAyyau Ha CnuHaAeH UHcyAm, Bv3HukHaAu caeg
pa3AuyHU HeuHBa3uBHuU uAu uHBa3uBHuU npouegypu
[5]. Yecmo obaue npuuyuHama 3a nosBama Ha 3abo-
ABaHemo ocmaBa HeusBecmHa [6].

Cnopeg Romi u Ness [2] mpaguuuoHHUME MO3bu-
HocbgoBu puckoBu ¢dakmopu ca no-caabo cBbpaaHu
¢ uHdapkmume Ha 2pbbHauYHUsS MO3bk, HO om gpyaa
cmpaHa, maagama Bb3pacm, mokkusm noa, apmepu-
aAHama XunepmoHus, 3axapHusm guabem u noBuwe-
Hama kpvBHa 3axap mozam ga goBegam go no-mex-
ko npomuuaHe Ha 3aboasBaHemo. CmaHoBuwemo, ue
cvgoBume puckoBu pakmopu ce cBbp3Bam c no-Arowa
npogHo3a ce nogkpens u om gpyau aBmopu [6].

VHpapkmu ce pa3BuBam no-vecmo B bacelHa Ha
npegHama cnuHaAHa apmepus, kosmo kpbBocHabgaBa
npegHume gBe mpemu Ha 2pbbHaYHUA MO3bK, OmKoA-
komo B mo3u Ha 3agHUMe cnuHaAHU apmepuu, koumo
kpovBocHabgaBam 3agHama mpema [7] (¢uz. 1).

Posterior median vein =

Sulcocommissural artery

Anterior spinal artery

Intramedullary vein

Arachnoid

Anterior median vein

Internal vertebral
venous plexus
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ated on the basis of reported individual clinical cases
or small series [4].

Causes of spinal stroke include primary vas-
cular lesions (atherosclerosis, ischemic heart dis-
ease, pathology of peripheral vessels, etc.) and
secondary (spine pathology, diseases affecting
the spinal cord sheaths, tumors, etc.) [1]. Cases of
spinal stroke occurring after various non-invasive
or invasive procedures have been described [5].
However, the cause of the disease often remains
unknown [6].

According to Romi and Ness [2], traditional cere-
brovascular risk factors are less associated with spi-
nal cord infarctions, but on the other hand, young age,
male sex, arterial hypertension, diabetes mellitus and
elevated blood glucose may lead to a more severe
course of the disease. The association of vascular
risk factors with a worse prognosis is also supported
by other authors [6].

Infarctions develop more frequently in the territory
of the anterior spinal artery, which supplies blood to
the anterior two-thirds of the spinal cord, than in that
of the posterior spinal arteries, which supply blood to
the posterior third [7] (Fig. 1).

——= Posterior spinal arteries

Arterial vasocorona

Radiculomedullary arteries
Pesterior

Qua. 1. ApmepuanHo
u BeHo3Ho kpbBocHab-
gaBaHe Ha 2pbbHauHUs
MO3bk (usmouHuk: Mayo
Foundation for Medical
Education and Research,
2014)

N
Coronal plexus

Spinal artery
\\"‘\.
Fig. 1.
venous blood supply of
the spinal cord (source:
Mayo Foundation for
Medical Education and
Research, 2014)

Arterial and



Mpu uHpapkm B mepumopusma Ha npegHama
chuHanHa apmepusi kaacuueckama KAUHUYHA Haxog-
ka e gonHa napanapesa uau napanaez2us, npugpyxeHa
om 3azyba Ha ycema 3a boaka u memnepamypa npu
3anaseHa gbAboka cemuBHocm [8]. KAUHUYHOMO Npo-
muuaHe e ocmpo B noBeuemo cayuau u nogocmpo B
ocmaHanume [9]. HeBponozuuHusm gepuuum ce npos-
BaBa gucmaAHo om HUBomo Ha uHcyAma, npegBug aHa-
MOMUYHOMO pasnpegeneHuUe Ha 3acesHamume nbmu-
wa Ha 2pbbHauHua Mo3vk. [dpyau Haxogku Mozam ga
BkalouBam Hanpumep 6oaku B 2bpba uAu aBmoHoMHa
gucdyHkuus, npegcmaBeHa ¢ xunomoHusi, HeBpo2eHHu
ma3oBo-pesepBoapHu u cekcyanHu HapyweHus [10].

ObpasHama guazHocmuka e Ha NpegeH NAaH cpeg
uscnegBaHusma B nogkpena Ha guagHo3ama. Memog
Ha u3bop € MasHUMHO-pe3oHaHcHama momozpadus
(MPT) — 8 2onama yacm om cayyaume T2 usobpadke-
Husma noka3Bam xunepuHmeHaumem B mepumopus-
ma Ha npegHama cnuHaAnHa apmepus [11]. Bce nak
cneuuduyHocmma Ha uscaegBaHemo He e abcoalom-
Ha. Ota et al. [12] npegcmaBam cayuau Ha 75-2oguweH
MbXK C aHamHe3a 3a cbgoBu puckoBu ¢pakmopu u oc-
mpo HacmvnuAa kBagpunaeaus. lNpoBegeHama MPT
nokasBa uaveHeHus B muenoHa, kamo He moXe ga
uskAlouu HanbAHO MueAum. 3anovHamama nyAcoBa
cmepougHa mepanusi He nogobpsaBa HeBporozuyHus
geduuum u guagHo3ama ChUHaAAEH UHCYAM ce npuema
no memoga Ha uskalouBaHe. CenekmuBHama cnuHans-
Ha aHzuozpadus e gpy20 noAe3HO obpasHo uscaegBa-
He — ma MoXke ga onpegeAu mouHama AokaAusauus
Ha npoueca, HO e mpaBmamuuHa u mpygHa 3a us-
nNbAHEHUe. AabopamopHume uscAegBaHus Mozam ga
Bkalouam cepymHu HuBa Ha uuHk, meg, BumamuH B,
ceponozus 3a Aaumcka boaecm, Bapuuera-zocmep
Bupyc, HIV, cuduauc u gp. AukBopHomo uscaegBaHe
Moke ga nokadke go ymepeHa BeambuHo-kaembuHa
gucouuauusi. Eaekmpomuozpadusma (EMIN) e om
noAsa 3a gudpepeHuuanHama guazHo3a ¢ ocmpa Bo3s-
naaumeAHa noaupagukynoHeBponamus. Obcwxkgauku
guagHo3ama CNUHaAeH UCXeMUuuYeH UuHCyam, B gude-
peHUUaAHO-guagHocCmuyeH nAaH mpsbBa ga ce umam
npegBug cbwo MHoXkecmBo gpyau cvgoBu (BeHo3eH
CNUHAAEH UHCYAmM, XeMamoMueAusi, xeMamopaxus) u
HecbgoBu 3aboasBaHus (mymopu, mpaBmu, gemueu-
Hu3auuu, napa3umo3su, aBmoumyHeH mpaHcBep3aneH
MUEAUm, enugypareH abCcuec UAU enugypaneH xema-
mowm u gp.) [1, 7]
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In the case of a stroke in the territory of the
anterior spinal artery, the typical clinical finding is
paraparesis or paraplegia, accompanied by loss of
pain and temperature sensation with preserved pro-
prioception [8]. The clinical course is acute in most
cases and subacute in the rest [9]. The neurological
deficit occurs distal to the level of the stroke, giv-
en the anatomical distribution of the affected spinal
cord tracts. Other findings may include back pain
or autonomic dysfunction represented by arterial
hypotension, neurogenic bowel/bladder, and sexual
disorders [10].

Imaging is of crucial importance for the diagno-
sis. The method of choice is magnetic resonance
imaging (MRI). In most cases T2 sequences show
hyperintensity in the territory of the anterior spinal
artery [11]. However, the specificity of the meth-
od is not absolute. Ota et al. [12] present a case
of a 75-year-old man with history of vascular risk
factors and acute quadriplegia. MRI shows patho-
logic changes in the spinal cord, and cannot com-
pletely rule out myelitis. Pulse steroid therapy does
not improve the neurological deficit and the diag-
nosis of spinal stroke is accepted by the method
of exclusion. Selective spinal angiography is an-
other useful imaging study. It can determine the
exact location of the process, but is traumatic and
difficult to perform. Laboratory tests may include

serum levels of zinc, copper, vitamin B_, serology

127
for Lyme disease, varicella-zoster virus, HIV, syph-
ilis, and more. Cerebrospinal fluid examination may
show up to moderate albuminocytologic dissocia-
tion. Nerve conduction studies (NCS) are useful
in the differential diagnosis with acute inflamma-
tory polyradiculoneuropathy. When discussing the
diagnosis of spinal stroke, many other vascular
(venous infarction, hematomyelia, hematorrachia)
and non-vascular diseases (tumors, trauma, demy-
elination, parasitosis, autoimmune transverse my-
elitis, epidural abscess or epidural hematoma, etc.)
should be considered [1, 7].
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Mo omHoweHue Ha AeueHuemo Ha uHbapkmume
Ha 2pbbHayHUs MO3bk AUNcBam ficHU npenopbku. Ym-
BbpgeHu npu gpyau AokaAuzauuu Memogu Ha AeyeHue
kamo Hanpumep mpomboausama myk Hamam gokasaH
edekm [6]. Mopagu moBa ¢okycom obukHoBeHoO ce no-
cmaBs Bopxy pexabuaumauusma, HoO pesyamamume u
om HelHomo npoBexkgaHe He ca egHO3HaYHU [13].

MpozHo3ama Ha 3abonaBaHemo e BapuabuaHa. B
npoyuBaHe, BkalouBawo 17 nauueHmu, 9 om koumo ca
NPOCAEgEHU, YemupumMa umam bAazonpusimeH u3xog
u ce BvacmaHoBsaBam go caMOCmMOSIMEAHO XOgeHe,
eguH xogu ¢ nogkpena, gBama ce HyXkgasm om UH-
BanugHa koauuka, a gBama 3aBopwBam AemanHo [14].

CnuHaAHUSM uHcyam e psgko 3aboasBaHe, HO
mou mpsbBa ga ce uma npegBug om Aekapume, pa-
bomewu B cnewHama nomouw,, kozamo oueHsBam
nauueHmu ¢ BHesanHa 3agyba Ha cemuBHocm u/f
uAu mMyckyaHa cuna B goanHume kpalUHuuu [3]. ToBa
€ maka gopu ga He ca HaAuue cbgoBu puckoBu dak-
mopu. KauHuuHama kapmuHa, coomBemcmBawa Ha
CNUHaAEH CbgoB cuHgpom, mpsabBa ga e Bogewa 3a
guazHocmuyHuUme u mepaneBmuyuHu peweHus, gopu
npu HeezamuBHuU gaHHU om MPT [15].

OnNNCAHUE HA KAVUHUYEH CAYYAN

Kacae ce 3a nauueHmka Ha 61 2., xochumaaAu-
3upaHa B HeBponozuuHa kauHuka no noBog ocmpo
HacmwvnuAa 6oaka no npegHama u 3agHama noBupx-
Hocm Ha gBeme begpa u uspaseHa canabocm B gBama
kpaka, noBeue gucmanHo. Maako npegu Hauanomo
Ha cumnmomume nauueHmkama e uamepuaa Bucoko
apmepuaAHO HaAs2aHe go 180 mmHg 3a cucmona u
e npuena aHmuxunepmeH3uBHama cu mepanus. Co-
obwuna e 3a npoBegeHa BuHmoBa cmabuAusauus Ha
2pbbHayvHUA CMbAb CAeg NBMHO-MPAHCNOPMHO NPO-
uswecmBue 8 20guHU no-paHo.

Mpu npuema B kauHukama nauueHmkama e B
Cb3HaHuUe, koHmakmHa, ano- u aBmoONCUXU4YHO Opu-
eHmupaHa. Om HeBpoaozuyHUsS cmamyc e C pegyuu-
paHu no obem u cuaa akmuBHu gBurkeHus 3a goAHU
kpauHuuu nopagu boAae3HeHocm U crabocm, ¢ HeBb3-
MokHOCm 3a u3BopwBaHe Ha daekcus u ekcmeH3sus
Ha cmbnaaama, kakmo u ¢ apedpaekcus 3a gonHUme
kpauHuuu. CemuBHume HapyweHus BkalouBam Hapy-
weH ycem 3a 6oaka U memnepamypa 3a goAHUME
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There are no clear recommendations regarding
the treatment of spinal cord stroke. Treatment meth-
ods approved for cerebral stroke, such as thromboly-
sis, have no proven effect here [6]. Therefore, the fo-
cus is usually placed on rehabilitation, but the results
of its implementation are ambiguous [13].

The prognosis of the disease is variable. In a
study involving 17 patients, 9 of whom were followed
up, four had a favorable outcome and recovered to
independent walking, one walked with support, two
required a wheelchair, and two died [14].

Spinal stroke is a rare disease, but it should be
considered by emergency physicians when evaluating
patients with sudden loss of sensation and/or muscle
strength in the lower extremities [3]. This should be
the case even in the absence of vascular risk factors.
The clinical picture corresponding to a spinal vascular
syndrome should be the guiding factor for diagnostic
and therapeutic decisions, even when MRI data are
negative [15].

CLINICAL CASE DESCRIPTION

We present a 61-year-old female patient, hospi-
talized in the neurological clinic due to acute pain
affecting the front and back surface of both thighs
and weakness of both legs, more pronounced in
the distal parts. Shortly before the onset of symp-
toms, the patient had high systolic blood pressure
of 180 mmHg and took her antihypertensive medi-
cation. She reported having undergone screw sta-
bilization of the spine after a road traffic accident
8 years eatrlier.

When admitted to the clinic, the patient was con-
scious and oriented. The neurological examination re-
vealed reduced volume and strength of active move-
ments of the lower limbs, inability to perform flexion
and extension of the feet, as well as lower limb are-
flexia. Sensory disturbances included impaired sen-
sation of pain and temperature in the lower extrem-
ities. Walking was impossible, and bladder retention
was present.
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kpauHuuu. NMoxogkama e HeBvb3moXkHa, a ma3oBo-pe-
3epBoapHume HapyweHus ca ho muna Ha pemeHuus.

Om aabopamopHume uscaegBaHus ce ycmaHoBs8am
xunokaauemust u xunokaauuemus. MpoBegeHu ca komnlo-
MmbpHa momozpadusi Ha 2rnaBeH Mo3bk U peHmzeHozpa-
¢dus Ha baA gpob — 6e3 gaHHU 3a namonoaus. Komnlo-
mbpHama momozpadus Ha mopakorymbanHUs omgen
(due. 2) nokasBa komnpecuoHHa dpakmypa Ha Thi12 u
4-BuHmoBa MemanHa cmabuauzauus (Th10-L2), uzBecm-
HuU om aHamHe3ama. BuHmbm npe3 neBus negukyn Ha L2
ce Busyanusupa cuyneH, Ho 6e3 gaHHU 3a pa3mecmBaHe.
YcmaHoBsaBam ce meguaHHa guckoBa npompy3us Ha L4-
L5 u cybapmukyrapHa npompy3us BgsacHo Ha HuBo L5-
S1, Bogewu go peuecyanHu u $opamMuHaAHU CmMeHOo3U,
penamuBHa cmeHo3a Ha 2pbbHauUHOMO3buHUS kaHaA Ha
cbwume HuBa, kakmo u gBycmpaHeH cakpouauum.

C ozneg u3obpassiBaHe Ha 2pbbHauHUS MO3bK €
npoBegeHa MagHUMHO-pe3oHaHCHa momozpadus (due.
3), kamo Ha HUBo L1-L2 ce HabalogaBa uspaseH xune-
puHmeHsumem Ha T2 cekBeHuuume, 3acseawa cyb-
cmaHuusma npegumHo BeHmpaaHo u omezoBapswa Ha
NPOMEHU Npu ocmbp uHdapkm Ha gucmaAHUs MUEAOH.

Laboratory tests revealed hypokalemia and hy-
pocalcemia. Computed tomography of the brain
and X-ray of the lungs were performed, showing
no pathology. Computed tomography of the thora-
columbar spine (Fig. 2) showed the compression
fracture of Th12 vertebra and 4-screw metal sta-
bilization (Th10-L2), known from the history. The
screw through the left L2 pedicle was broken but
with no evidence of displacement. Median disc pro-
trusion of L4-L5 and subarticular protrusion were
noted to the right at the level of L5-S1, leading to
recessus and foraminal stenosis, relative stenosis
of the spinal canal at the same levels, as well as
bilateral sacroiliitis.

MRI was performed in order to image the spinal
cord (Fig. 3). Marked hyperintensity at the T2 se-
quences was observed at the L1-L2 level, affecting
the cord ventrally and corresponding to an acute dis-

tal infarction.

®uz. 2. KomnlombpHa momozpadus Ha mopakoaymMbaAHUsS om-
geA Ha 2pvbHayHus cmovAb. KomnpecuoHHa dppakmypa Ha Th12
u 4-BuHmoBa MemanHa cmabuausauus
Fig. 2. Computed tomography of the thoracolumbar spine. Th12
compression fracture and 4-screw metal stabilization

®uz. 3. MazHUMHOpe30HaHCHa momozgpadus Ha mopakaAeH
U AymbaneH ceameHm, cazumanHa paBHuHa, T2. XunepuHmeH-
3umem Ha HuBo L1-L2, omzoBapsuw, Ha npoMeHU npu ocmbp
CNUHaAeH uHdapkm
Fig. 3. Magnetic resonance imaging of the thoracic and lumbar
cord, sagittal plane, T2. Hyperintensity at the level of L1-L2
corresponding to an acute infarction of the distal cord
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Mo Bpeme Ha npecmos cu B kauHukama nauu-
eHmkama e koHcyamupaHa cbc cbgoB xupype, kamo
e uskaloueHa namoAo2us Ha MazucmpaAHu apmepu-
aAHU CcbgoBe, koHcyamupaHa e cbwo ¢ HeBpoxupyp2
u kapguonoe.

MpoBegeHo e AeveHue ¢ aHmuazpezaHm u 2acmpo-
npomekmop, gexugpamupawa mepanusi ¢ MaHUMOA,
kopmukocmepoug, 06e3boasBaHe C napauemamon,
HCMNBC u 2abaneHmuH, kakmo u kopekuus Ha enek-
mpoAUMHus gucbanaHc. OmuemeHo e cmabuausupaHe
Ha cbcmosiHuemo. MauueHmkama e gexochumaausu-
paHa u HacoueHa 3a npoBedkgaHe Ha pexabuAaumauus.

OBCb)XOAHE

MNMpegcmaBeH e kauHuueH cAyyau Ha 61-2oguw-
Ha nauueHmka c psigko cpewaHama B kauHuuHama
npakmuka cnuHaAHa AokaAu3auusi Ha UCXEMUYEH UH-
cyam. KauHuuHama kapmuHa BkalouBa 60AkoB cuHg-
pom, aHeaXkupauw, goAHume kpauHuuu, napanapesa u
ycmaHoBeHO npu npeaaega HapyweHue Ha noBupx-
HocmHama cemuBHocm. Mo Bpeme Ha cmauuoHap-
Hus npecmol ca npoBegeHu peguua uscaegBaHus u
koHcyamauuu ¢ o2aeg nomBopkgaBaHe Ha mouHama
guazHo3a. B gudepeHuuanHOguagHOCMUYEH hAa@H €
0bcvgeH MuenonoAupagukyroHeBpum, pasaaegaHa e
U nomeHuuaAHama poAs Ha uzBecmHama npu hauu-
eHmkama namoAoz2us Ha 2pbbHauHuUsa cmovAb. B masu
Bpvska e npoBegeHa koHcyamauusi ¢ HeBpoxupype, a
CbUWO CbeC CbygoB xupype — 3a uskalouBaHe Ha 3abons-
BaHe Ha MazucmpaAHUME apmepuaAHU cbgoBe.

MogobeH Ha npegcmaBeHus cAyyal, HO ¢ wulHa
nokanusauus, € mo3u Ha nayueHm CbC CNUHAAEH UH-
cyam, npegcmagauw, ce coc cuaHa bonka BvB Bpama
u napesa Ha AsBama poka [16]. [MopBoHauaAHO kamo
NpuyuHa 3a cumnmomume ce nogo3upa komnpecus
Ha wulHo kopeHue, HO npo2pecusma Ha CUMNMOMU-
me u pesyamamume om MPT cnomazam 3a ycmaHo-
BsaBaHemo Ha emuoAo2usima.

B Aumepamypama ca nybaukyBaHu gaHHU 3a ha-
UueHmu, npembpneAu wWulHU gekomnpecuBHU one-
pauuu u pas3BuAu nepcucmupaw, hocmonepamuBeH
HeBponozuueH gepuuum, coBmecmum ¢ uHdapkm Ha
2pbbHauHua Mo3bk. B masu Bpv3ka ce npenopbuBa
npoBeXkgaHe Ha HeBpousobpasaBawo uscaegBaHe 3a
mbpceHe Ha cbgoBa hamonozus caeg gekomnpecuBHa
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During her stay in the clinic, the patient was con-
sulted with a vascular surgeon and pathology of main
arteries was excluded; she was also consulted with a
neurosurgeon and a cardiologist.

Treatment comprised an antiplatelet agent and
proton pump inhibitor, dehydration therapy with man-
nitol, corticosteroid. Analgesia was carried out with
paracetamol, NSAIDs and gabapentin. Correction of
electrolyte levels was performed. The condition of the
patient was stable. She was discharged from the hos-
pital and referred for rehabilitation.

DiscussioN

A clinical case of a 61-year-old female patient
with the rarely encountered in clinical practice spi-
nal localization of ischemic stroke is presented. The
clinical picture comprises pain involving the lower
extremities, paraparesis, and a disturbance of pain
and temperature sensation found on examination.
A number of tests and consultations were carried
out during the hospital stay in order to confirm the
correct diagnosis. In terms of differential diagnosis,
myelopolyradiculoneuritis was discussed, and the
potential role of the patient’s known spine patholo-
gy was also considered. In this regard, consultations
were carried out with a neurosurgeon, and also with
a vascular surgeon, the latter to rule out a disease
of the main arteries.

Similar to the presented case, but with cervical
localization, is that of a patient with a spinal stroke
presenting with severe neck pain and paresis of the
left arm [16]. Cervical root compression was initially
suspected as the cause of the symptoms, but their
progression and the MRI findings helped to reveal the
etiology.

Data have been published in the literature on
patients who had undergone cervical decompres-
sive surgery and developed persistent postopera-
tive neurologic deficits consistent with spinal cord
infarction. In this regard, it is recommended to con-
duct a neuroimaging study to look for vascular pa-
thology after decompressive surgery [17]. Zalewski



xupypaus [17]. Zalewski et al. [5] ugeHmuduuupam 75
NauueHMuU CbC CNUHAAEH UHCYAM, cBbp3aH C pasAuyHuU
uHBa3uBHuU u HeuHBa3uBHuU uHmMepBeHuuu, npoBegeHu
3a nepuog om 19 2. 8 Mayo Clinic, CALL. NIHmepBeHr-
uuume BkalouBam makuBa no noBog aopmHu aHeBpu-
3Mu (49%), gpyau onepauuu Ha aopmama (15%), pas-
AUYHU gpyau npouegypu kamo cbpgeuHu onepauuu,
cnuHanHa gekomnpecus, aHzuozpadus, emboausauus,
2pbgHa xupypaus u gp. (36%). YcmaHoBeHusm HeBpo-
Aoz2uveH gepuuum e mexkok npu 81% om nauueHmu-
me. B onucaHusi om Hac caydyal Cbw,0 umMa aHamHes3a
3a uHmepBeHuus, npegwecmBawa uHcyama, Bbnpe-
ku yue ms e 3HauumenHo omganeueHa BvB Bpememo.
Bce nak moke ga ce obcogu HelHama poas, makap
U uHgupekmHa, 3a Bb3aHukBaHemo my. Bu mpsa6B8ano
obauve ga ce 0bbpHe BHUMaHuUe u Ha BbamokHOocmma
B nogobHa cnewHa cumyauus ga Ce nponycHe Cbgo-
Bama guazHo3a, omgaBauku cumnmomamukama Ha
usBecmHama namoAoaus Ha gpbbHauHUA cMbAb, 6e3
ga ce u3Bbpwam gocmambyHo gemauAaeH HeBponoau-
UeH npeaAeg U HacouveHu uszcnegBaHus.

3 AKAIOYEHUE

MpegcmaBeHusm kAuHUYEH cAaydal uma 3a UeA ga
nokayke 3HaueHUemMo Ha NOYPOBHO U HAaco4YeHO cHema-
ma aHaMHe3a, 3agbAboueHomo uscAaegBaHe Ha HeBpo-
AO2UYEH CMamyc U Nogxogsuiume UHCMpyMeHMaAHU
uscnegBaHus 3a omkpuBaHe Ha 3aboaaBaHus kamo
CNuHaAHuUsi uHcyam, koumo ce cpewam psigko B npak-
mukama, Ho Bogsim go 3HauumeneH HeBpono2uyeH ge-
¢duuum u uHBanugusauus. NoguepmaBa ce porsma Ha
gudepeHuUarHOgUaZHOCMUYHOMO MUCAEHE 3a U3bsie-
BaHe Ha HemouHocmu B guazHo3ama u AeuyeHuemo B
cAyvaume, kozamo uecmo cpewaHa namoao2us Moke
ga mackupa no-psigka npu eguH U CobWwu nauueHm.
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et al. [5] identified 75 patients with spinal stroke
associated with various invasive and noninvasive
interventions performed over a 19-year period at
Mayo Clinic, USA. Interventions included such
for aortic aneurysms (49%), other aortic surgery
(15%), various other procedures such as cardiac
surgery, spinal decompression, angiography, embo-
lization, thoracic surgery, etc. (36%). The neuro-
logical deficit was severe in 81% of patients. Our
patient had history of an intervention preceding the
stroke as well, although it was back in time. Howev-
er, its role for the occurrence of the stroke, albeit
indirect, can be discussed. Attention should also
be paid to the possibility of missing the vascular
diagnosis in emergency situations, attributing the
symptoms to the known spinal pathology, without
performing a detailed neurological examination and
targeted assessments.

CONCLUSION

The clinical case aims to show the importance of
the detailed and focused clinical history, the thorough
neurological examination, and the appropriate instru-
mental studies for the detection of diseases such as
spinal stroke, which are rarely encountered in prac-
tice, but lead to significant neurological deficit and
disability. The role of differential-diagnostic thinking is
emphasized as it could help avoiding diagnostic and
therapeutic inaccuracies in cases where the pres-
ence of a common pathology may mask a rarer one
in the same patient.
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OBPATHO PA3BUTUE HA NMENCMENKbP-UHOYLMPAHA KAPOVMOMMWOIATUA
CAEQ CTUMYAALIMA HA NMPOBOAHATA CUCTEMA - CTUMYAALIMA HA AABO BEAPO

Cm. QumoB, M. lpomuy, M. Mupa3s4uicku, E. AuacmacoB, A. MupuyeBa, [j. CumoHOB

Bwvazapcku kapguonoeuyeH uHcmumym,
KauHuka no kapguonoeus, MBAA ,,Cvpue u Mo3vk” — Bypaac

Peslome. [lecHokamepHama eHgomuokapgHa cmumMyAauus ce acouuupa ¢ puck om pazBumue Ha nel-
cmelkobp-uHgyuupaHa kapguomuonamus npu nauueHmume ¢ Bucok npoueHm Ha neucupaHe. Cnopeg
Hacmoswume eBponeucku npenopbku BvaMoXkHUME MemMogu Ha AeueHuUe ca HagzpaykgaHe go cucmema
3a PECUHXPOoHU3auus UAU CmuMyAauusi Ha npoBogHama cucmema, B yacmHoCcm cmuMyAauusi Ha CHona
Ha Xuc. MNMpegcmaBsame nauueHmka ¢ netcmeukbp-uHgyuupaHa kapguomuonamus, npu kosmo caeg um-
nAaHmMauus Ha enekmpog 3a cmumyAauus Ha Ad80 begpo ce nocmuzHa cmumyAauus Ha npoBogHama
cucmema. lNpu npocaegaBaHe ce pesucmpupa nogobpeHue B cucmoaHama ¢yHkuus Ha AsBa kamepa u
obpamHo pas3Bumue Ha cuMnmomamukama.

KalouoBu gymu: netcmelkbp-uHgyuupaHa kapguomuonamusi

REVERSAL OF PACEMAKER-INDUCED CARDIOMYOPATHY AFTER CONDUCTION SYSTEM
PACING - LEFT BUNDLE STIMULATION

S. Dimov, M. Protich, M. Mirazchiiski, E. Anastasov, L. Mircheva, D. Simonov
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Abstract. Right ventricular endomyocardial stimulation is associated with the risk of developing
pacemaker-induced cardiomyopathy in patients with a high pacing percentage. According to current
European guidelines, possible treatment options include upgrading to a cardiac resynchronization system
or His bundle pacing. We present a patient with pacemaker-induced cardiomyopathy, in whom after
implantation of a left bundle branch pacing lead, conduction system pacing was achieved. Follow-up
revealed improvement in left ventricular systolic function and reversal of symptoms.

Key word: pacemaker-induced cardiomyopathy

BbBEQEHUE

VMnaanmauusma Ha gecHokamepeH €eHgoMu-
okapgeH neticmeUkbp € Memog Ha u3bop 3a AeueHue
Ha cuMnmomMamuyHu 6pagukapguu. XpoHuuHama
gecHokamepHa cmumyaauus kpue puck om pasBu-
mue neucmelkbp-uHgyuupaHa kapguomuonamus
(PICM) ocobeHo npu no-Bb3pacmHu nauueHmu c
Bucok npoueHm Ha neucupaHe (noBeue om 20-40%
kamepHa cmumyaauus) [1]. Cnopeg pasAuyHU U3mou-
Huuu yecmoma Ha moBa cocmosHue Bapupa mexXkgy
11 u 14% [2]. NMeucmeukbp-uHgyuupaHama kapguo-
Muonamus ce geduHupa kamo cnag Ha ¢dpakuusma
Ha usmaackBaHe nog 50%, uau ¢ 10% om u3sxogHama

INTRODUCTION

Implantation of a right ventricular endomyocardial
pacemaker is a preferred treatment method for symp-
tomatic bradycardia. Chronic right ventricular pacing
poses the risk of developing pacemaker-induced car-
diomyopathy (PICM), especially in older patients with
a high pacing percentage (more than 20-40% ventric-
ular pacing) [1]. According to various sources, the fre-
quency of this condition ranges from 11% to 14% [2].
Pacemaker-induced cardiomyopathy is defined as a
decrease in ejection fraction below 50% or by 10%
from the baseline absolute value before implantation
of a permanent pacemaker [1].
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abcoAlomHa cmoUHoCM npegu UMnNAaHmMauusma Ha
nocmosiHeH enekmpokapguocmumyaamop [1].

Cmumyaauusima Ha As8omo begpo (LBP) e anmep-
HamuBeH memog Ha gecHokamepHus eHgoMmuokapgeH
netcuHz. Kem MomeHma auncBam gocmambuHo goka-
3amencm@a, ve LBP moke ga npegomBpamu uau ga
goBege go obpamHo pa3Bumue PICM [3].

MNpegcmalBame kauHuuveH cayyau Ha 80-2oguwi-
Ha >keHa ¢ kauHuka Ha cbpgeuyHa Hegocmambu-
Hocm u neucmelukvp-uHgyuupaHa kapguomuona-
mus, npu kosmo cAeg umnAaHmauus Ha LBP ce
nocmuzHa obpamHo pas3Bumue Ha 3aboasaBaHemo
u Bo3cmaHoBaBaHe Ha ¢dusuueckus kanauumem Ha
nauueHmkama.

KAVHWYEH CAYYAI

MNpegcmaBave 80-2oguwHa >keHa, npe3eHmupa-
wa ce ¢ nposBu Ha cvbpgeyHa HegocmambyHOCM,
npozpecupawu npe3 nocaegHus meceu, — napokcu-
3MaAHa HowHa gucnHes u HamaAeH ¢usuyecku ka-
nauumem ¢ HeBbamokHocm 3a u3BbpwBaHe Ha 0bu-
valHume 3a Hes exkegHeBHuU ¢dusuuecku geuHocmu.
B mMuHanomo e guagHocmuuupaHo nepcucmupawo
npegcbpgHo MuXkgeHe. Npegu yemupu 20guHU NO no-
Bog Ha BucokocmeneHHa MumpaAHa kaanHa uHcyd-
uuueHuus e npoBegeHo npome3upaHe C MexaHu4Ha
npome3sa, kamo mpu 20guHU no-kbCHO € uMnAaHmu-
paH egHokyxuHeH gecHokamepeH neucmeukbp no no-
Bog Ha noAeH ampuoBeHmpukyAaapeH 6AoKk.

Om npoBegeHama enekmpokapguozpadus (EKI)
ce ycmaHoBu npegcovpgHo MbXgeHe u kamepHa cmu-
myaauus ¢ QRS-komnaeke ¢ npogbakumeaHocm om
180 ms (due. 1).

Exokapguozpadusma paskpu noHuxkeHa cuc-
monHa ¢yHkuus Ha asBama kamepa ¢ ¢dpakuusa Ha
usmaackBare 30% npu uHmepBeHmpukyAapHa guc-
CUHXPOHUS U cbxpaHeHa ¢yHkuus Ha mexaHuuHama
npomesa Ha mumpaaHa nosuuus. lNpu uHmepozupa-
He Ha ycmpoucmBomo ce ycmaHoBu Bucoka yecmo-
ma Ha kamepHa cmumyaauus — 98%, u 3agoBoAumen-
HU nokasameau, kamo AuncBaxa gaHHU 3a enu3ogu
Ha kamepHa maxukapgus u ekmonus.

Mo gaHHuU Ha meguuuHckama gokymenmauus pe-
a2ucmpupaHama ¢pakuus Ha uamaackBaHe Ha AsBa-
ma kamepa Bapupa mexkgy 50 u 54%.
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Left bundle branch pacing (LBP) is an alternative
method to right ventricular endomyocardial pacing.
Currently, there is insufficient evidence that LBP can
prevent or lead to the reversal of PICM [3].

We present a clinical case of an eighty-year-old
woman with symptoms of heart failure and pacemak-
er-induced cardiomyopathy, in whom after implanta-
tion of LBP, there was a reversal of the disease and
restoration of the patient’s physical capacity.

CuiNicAaL CaAsE

We present an eighty-year-old woman present-
ing with symptoms of heart failure, progressing over
the past month — paroxysmal nocturnal dyspnea
and decreased physical capacity with an inability to
perform her usual daily activities. In the past, she
was diagnosed with persistent atrial fibrillation. Four
years ago, due to severe mitral valve insufficiency,
she underwent mechanical valve replacement, and
three years later, a single-chamber right ventricular
pacemaker was implanted due to complete atrioven-
tricular block.

We present an eighty-year-old woman presenting
with symptoms of heart failure, progressing over the
past month — paroxysmal nocturnal dyspnea and de-
creased physical capacity with an inability to perform
her usual daily activities. In the past, she was diag-
nosed with persistent atrial fibrillation. Four years ago,
due to severe mitral valve insufficiency, she under-
went mechanical valve replacement, and three years
later, a single-chamber right ventricular pacemaker
was implanted due to complete atrioventricular block.

Electrocardiography (ECG) revealed atrial fibrilla-
tion and ventricular pacing with a QRS complex dura-
tion of 180 msec (Fig. 1).

Echocardiography showed reduced left ventricu-
lar systolic function with an ejection fraction of 30%
in the presence of interventricular dyssynchrony and
preserved mechanical function of the mitral valve
prosthesis. Device interrogation revealed a high per-
centage of ventricular pacing — 98% and satisfactory
parameters, with no evidence of ventricular tachycar-
dia or ectopy. According to medical documentation,
the left ventricular ejection fraction varied between
50 and 54%.
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@uz. 1. EKT npegu npouegypama: npegcbpgHo MbXkgeHe ¢ kamepHa cmumyaauus (QRS 180 ms)

Fig. 1. ECG before the procedure: atrial pacing with ventricular stimulation (QRS 180 ms)

MpegBug kAuHUYHUME U UHCMpYMEHmMaAHU pe-
3yamamu ce npegnpue npoBexkgaHe Ha cenekmuBHa
kopoHapHa aHzuozpadus, kosmo uskalouu Haauuue Ha
kopoHapHa amepockAepo3a u ucxemuyHa 2eHesa Ha yc-
maHoBeHama kapguomuonamus. Bonpeku makcuman-
Ha onmumu3sauus Ha MegukameHMoO3Hama mepanus
3a CbpgeuvHa HegocmambyHOCm, cumnmomamukama
nepcucmupa, ¢ Hucka moaepaHmHocm om cmpaHa Ha
nauueHmkama u Bogu go yacmuuHa uHBaAugusauus.

Bucokusm npoueHm Ha kamepHa cmumyaauus
u npogbakumenHocm Ha QRS-komnaekca npu Aun-
ca Ha 3Hauyuma kopoHapHa u kaanHa Boaecm gage
ocHoBaHue ga npuemem guazgHo3ama neucmeukbp-
UHgyuupaHa kapguomuonamus.

Cnopeg Hacmoswume npenopbku 3a neucuHz
U PEeCuHXpoHu3upawa mepanusi npu nauueHmu ¢
¢pakuuss Ha usamaackBaHe nog 35% u umnAaHmupaH
koHBeHuuoHaneH nelucmelUkbp, cbC cugHudpukaHmeH
NpPoueHM Ha cmumyAauus, mpsbBa ga ce obcbgu Hag-
2paXkgaHe go cucmema 3a pecuHxpoHu3dauus (llaB
uHgukauus), a kamo aanmepHamuBa moXke ga ce uma
npegBug cmumyaauus Ha npoBogHama cucmema,
kamo ce nocouBa cmumyaauusi Ha cHona Ha Xuc [4].

Cneg obcwokgaHe ¢ nauueHmkama usbpaxme
cmumyAauus Ha AaBomo begpo kamo aamepHamuBeH
Memog 3a hocmugaHe Ha cmumyaauus Ha npoBogHa-
ma cucmema. B3e ce peweHue u 3a uMnAaHmauus
Ha gecHonpegcbpgeH enekmpog, nopagu peaucmpu-
paH cnoHmaHHo Bvb3cmaHoBeH cuHycoB pumom.

Cmumyaauusima Ha AsB8omo 6egpo ce hnocmuzHa
upe3 umnAaHmauus Ha koHBeHuuoHaneH enekmpog

Considering the clinical and instrumental findings,
selective coronary angiography was performed, ex-
cluding coronary artery disease and ischemic etiolo-
gy of the established cardiomyopathy. Despite maxi-
mal optimization of medical therapy for heart failure,
symptoms persisted, with low tolerance from the pa-
tient leading to partial disability.

The high percentage of ventricular pacing and
prolonged QRS duration in the absence of significant
coronary or valvular disease provided grounds to di-
agnose pacemaker-induced cardiomyopathy.

According to current pacing and resynchroniza-
tion therapy guidelines, in patients with ejection frac-
tion below 35% and implanted conventional pacemak-
er with a significant pacing percentage, upgrading to
resynchronization therapy should be discussed (llaB
indication), and alternatively, consideration may be
given to conduction system pacing, specifically His
bundle pacing [4].

After discussion with the patient, we opted for
left bundle branch pacing as an alternative method
to achieve conduction system pacing. Additionally, a
right atrial lead was implanted due to spontaneously
restored sinus rhythm.

Left bundle branch pacing was achieved
by implanting a conventional lead (stylet-driv-
en lead, Solia S 63, Biotronik, Berlin, Germany)
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(stylet — driven lead, Solia S 63, Biotronik, Berlin,
Germany) nocpegcmBom gegukupaH 3a LBP uxmpa-
glocep Selectra 3D — 55-39 (Biotrnik, Berin, Germany).
MocpegcmBom unkekmupaHe Ha koHmpacmHo Bewie-
cmBo npe3 uHmpoglocepa, naacupaH B gacHa kamepa
(due. 2), enekmpogom ce nosuuuoHupa B8 obracmma
Ha basaneH gecHokaMepeH cenmym U upe3 pomauus
Ha enekmpoga no ocma My ce hocmugHa neHempauus
u gocmuzaHe go Ad8o begpo (¢uz. 3 u 4). Mpu yHUno-
AdpHa cmumyaauus ce pegucmpupa QRS-komnaeke ¢
npogbvarkumeaHocm om 110 ms, Bpeme Ha akmuBauus
Ha nqBa kamepa (LVAT) — 85 ms u uHmepBeHmpuky-
AapHo Bpeme (RWPT V1-V6) — 35 ms, gokasBawu ce-
AekmuBHa cmumyaauus Ha AsBomo 6egpo. MpegBug
gaHHUme 3a napokCu3MaAHO NpegcbpgHO MbKgeHe
Ce umMnAaHmupa u gecHonpegcopgeH enekmpog. A3-
Mepuxa ce 3agoBoAumenHu napamMempu Ha npazg Ha
cmumMyAauusi U ceHcuHz. MNMocmnpouegypHusm nepu-
0og npomeue 2nagko, 6e3 gaHHU 3a ycAokHeHus. Ma-
uueHmkama ce usnuca Ha Bmopu nocmnpouegypeH
geH, kamo om EKI' ce peaucmpupa QRS-komnaekc
¢ npogvakumeaHocm 110 ms (¢puz. 5) — 70 ms no-
kpamvk cnpsmo npenpouegypHo. Exokapguozpadcku
AuncBaxa gaHHU 3a 0CMPO XeMOgUHAMUYHO 3HAYUMO
noBuweHue BvB PyHkuusama Ha AsBama kamepa. 3a-
NoYyHa ce aHMuUapuMMUYHO AEYEHUE C aMUOgapoH.

using a dedicated intraduodenal Selectra 3D-
55-39 introducer (Biotronik, Berlin, Germany).
By injecting contrast medium through the intro-
ducer placed in the right ventricle (Fig. 2), the
lead was positioned in the area of the basal right
ventricular septum, and through rotation along
its axis, penetration and reaching the left bun-
dle branch were achieved (Fig. 3 and 4). Unipo-
lar pacing revealed a QRS complex duration of
110 ms, left ventricular activation time (LVAT) of
85 ms, and interventricular time (RWPT V1-V6)
of 35 ms, demonstrating selective pacing of the
left bundle branch. Considering the diagnosis of
paroxysmal atrial fibrillation, a right atrial lead
was also implanted. Satisfactory pacing thresh-
old and sensing parameters were measured. The
post-procedural period was uneventful, without
complications. The patient was discharged on
the second post-procedural day, with an ECG
showing a QRS complex duration of 110 msec
(Fig. 5) — 70 ms shorter than pre-procedure.
Echocardiographically, there were no signs of
acute hemodynamically significant improvement
in left ventricular function. Amiodarone therapy
was initiated for antiarrhythmic management.

Quz. 2. Benmpukynozpadus, usobpassBawa b6asasHu ceameHmu Ha uHmepBeHmpukyAapHUs cenmym
Fig. 2. Ventriculography depicting basal segments of the interventricular septum
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®@uz. 3. A\qBa namepanHa npoekuus (LAO), uzobpasaBawa
neHempauusma Ha enekmpoga 3a LBP 8 mexkgykamepHusi
cenmymM, gemapkupaHa nocpegcmBom koHmpacmHo Beuwe-
cmBo
Fig. 3. Left anterior oblique projection (LAO), showing the
penetration of the LBP electrode into the interventricular
septum, demarcated by contrast material
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Qua. 4. [IacHa AamepanHa npoekuus: usobpassBawa ne-
Hempauusma Ha enekmpoga 3a LBP gemapkupaHa nocpeg-
cmBom koHmpacmHo BewecmBo
Fig. 4. Right lateral projection showing the penetration of the
LBP electrode demarcated by contrast material

W im el

®uz. 5. EKT caeg npouegypama: ampuoBeHmpukyAapHa cmumyaauus ¢ MOphOAO2Us Ha HeNbAeH geceH BegpeH Baok (QRS 110 ms)
Fig. 5. ECG after the procedure: atrioventricular pacing with morphology of incomplete right bundle branch block (QRS 110 ms)

'Rhythm Lead 1
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Mpu npocnegsBaHe Ha nauueHmkama Ha nobpBus
Meceu, CAeg gexochumaausauusima, exokapguozpad-
cku ce peaucmpupa nogobpeHue B cucmoaHama
¢dyHkuus Ha ndBama kamepa ¢ ¢pakuus Ha usmaack-
BaHe go 40% u 3Ha4uMo nogobpeHue BbB pusuueckus
kanauumem. WHmepozauusma Ha ycmpoucmBomo
ycmaHoBu Bucoka uecmoma Ha ampuanHa u kamepHa
cmuMyAauus coC 3agoBoAaumenHu nokasameau.

Ha koHmpoaeH npeaaeg Ha mpemusi Meceu, om
umMnAaHmauusma Ha aHmubpagukapgHomo ycmpou-
cmBo, nauueHmkama cnogeAu 3a NbAHO 0BpamHo
pa3Bumue Ha cumnmomamukama, BpovwaHe kbm
HOpPManHUsi cu HauuH Ha >kuBom c BbamokHocm
3a u3BvpwBaHe Ha ekegHeBHume cu geluHocmu u
AUNCa Ha enu3ogu Ha 3agyx no Bpeme Ha CbH. Exo-
kapguozpadckomo uscaegBaHe nokasa Aunca Ha
uHmepBeHmpukyAapHa guCCUHXPOHUSA U omyeme no-
gobpeHue Ha ¢pakuusma Ha usmaackBaHe go 45%.

OBCb)XOAHE

OcHoBHume puckoBu dakmopu 3a pasBumue Ha
PICM ca npogomkumenHocmma Ha QRS-komnaekca u
yecmomama Ha kamepHo neucupaHe [5]. lNpogorku-
meaHocmma Ha QRS-komnaekca Hag 150 ms, ocobeHo
npu Bucok npoueHmM Ha kamepHa cmumyaauus (noBeue
om 20-40%), ce acouuupa ¢ Bucok puck om pa3Bumue
Ha PICM, kamo pucka HapacmBa ¢ noBuwaBaHe Ha npo-
gonkumenHocmma Ha QRS-komnaekca [6, 7]. Opyau
puckoBu ¢dakmopu ca Bv3pacm, Mwkku noA, HamuBHa
npogbrkumenHocm Ha QRS-komnaekca u dpakuus Ha
usmaackBaHe npegu uMnAaHmMauus Ha neuacmeukop [5].

Momenmbm Ha pa3Bumue Ha PCIM cpeg pucko-
Bume nauueHmu Bce owe e chepa Ha npoyuBaHus,
kamo Hau-paHHUSIm CcbobweH caydal e 24 yaca caeg
umnAaaHmauusi. MoBeuemo npoyuBaHus nocouBam
Hal-uecmo mexXgy nopBa u uemBopma zoguHa [8].
Mpu Hawama nauueHmka ussBama Ha cumnmomamu-
ka geblomupa egHa 20guHa cAeg UMnNAaHMauusma.

MHmep- u uHmpaBeHmpukyrapHama guCCUHXPOHUS
kopeaupam ¢ npogoakumeaHocmma Ha QRS-komnae-
kca u conomcmBam gecHokamepHama eHgomuokapg-
Ha cmumyaauus. MNpu nocaegHama akmuBauusma Ha
AdBama kamepa ce ocbulecmBaBa no pabomHus Muo-
kapg ¢ Hald-paHHa akmuBauusa Ha aHmepo-anukaAHUMe
ceameHmMu Ha gsacHama kamepa, nocaegBaHu om mexXk-

>> 34

Upon follow-up of the patient at one-month
post-discharge, echocardiography revealed im-
provement in left ventricular systolic function with
an ejection fraction of up to 40% and significant en-
hancement in physical capacity. Device interrogation
identified a high rate of atrial and ventricular pacing
with satisfactory parameters.

At the three-month follow-up examination af-
ter implantation of the anti-bradycardia device, the
patient reported complete reversal of symptoms,
returning to her normal lifestyle with the ability to
perform her daily activities, and no episodes of
nocturnal dyspnea. Echocardiographic examination
revealed the absence of interventricular dyssyn-
chrony and noted an improvement in the ejection
fraction to 45%.

DiscussioN

The main risk factors for the development of
PICM are the duration of the QRS complex and the
frequency of ventricular pacing [5]. A QRS com-
plex duration over 150 milliseconds, especially with
a high percentage of ventricular pacing (more than
20-40%), is associated with a high risk of develop-
ing PICM, with the risk increasing as the duration
of the QRS complex increases. Other risk factors
include age, male gender, native QRS complex du-
ration, and ejection fraction before pacemaker im-
plantation[5].

The timing of PCIM development among high-
risk patients is still an area of investigation, with
the earliest reported case being 24 hours post-im-
plantation. Most studies indicate occurrence typ-
ically between the first and fourth year [8]. In our
patient, symptom onset occurred one year after
implantation.

Inter- and intraventricular dyssynchrony correlates
with the duration of the QRS complex and accom-
panies right ventricular endomyocardial stimulation.
In the latter, left ventricular activation occurs through
the working myocardium with earlier activation of the
antero-apical segments of the right ventricle, followed
by the interventricular septum and the lateral wall of



gynpecbpgHama npezpaga U AamepaAHa CmeHa Ha As-
Bama kamepa. AcuHxpoHHama akmuBauus Ha AsBama
kamepa HapywaBa muokapgHus koHmpakmuaumem u
penakcauus, kamo Bogu go pemogenupaHe u noBuweH
puck om pa3zBumue Ha PICM [9, 10].

Cmumynauusima Ha AsBomo begpo e uHoBamu-
BeH mMemog 3a cmumyaauus Ha npoBogHama cuc-
mema, koumo ce cBbp3Ba c no-2oAaM npouegypeH
ycnex cnpsMo CmumMyAauusima Ha cHona Ha Xuc,
no-gobpu napamempu kakmo 8 ocmpama, maka u 8
XpoHU4YHama ¢asa caeg umnaaHmauus [11]. B Hakou
npoyuBaHus ce cvobwaBa 3a gobvp epekm u 06-
pamHo pa3Bumue Ha PICM caeg LBP [12]. B gpyzo0
npoyuBaHe cbobuwiaBam no-gobpu pesyamamu npu
cmumMmyAauusma Ha npoBogHama cucmema Cnpsmo
pecuHXpoHU3upauwia mepanus npu hauueHmu ¢ PICM
[13]. Bonpeku moBa LBP He ce nocouBa kamo me-
mog Ha AeveHue B Hacmoswume npenopbku 3a um-
nAaHmauus Ha aHmubpagukapgHu ycmpolucmBa Ha
EBponeuckomo kapguonoz2uuHo gpy>kecmBo nopagu
Aunca Ha gocmambuHO gokasamencmBa.

Bonpeku mpygHocmume 3a guagHocmuuupa-
He Ha PICM B Hacmoswus caydal 6sxa uskaloueHu
gpy2u npuvuHu 3a pa3Bumue Ha cvpgeyHa Hegoc-
mambuHocm, kosmo nepcucmupawe u cAeg onmu-
MaAHa mepanus. NpegBug gaHHUMe om npoyuBaHu-
fma pewuxmMe ga npucmbnuM KoM uMnAaHmauus Ha
enekmpog 3a cmumyaauus Ha As8o Begpo, kamo no
MO3U HauyuH nocmuzHaxme ¢uauorozuyHa kamepHa
cmumyAauus u 3HayumeAHo no-kpamka npogbaku-
meAHocm Ha cmumyAupaHus QRS-komnaekc (¢ go
70 ms). PecucmpupaHemo Ha cuHycoB pumbm gage
BvamokHOCM 3a umMnAaHmauus Ha gecHonpegcbp-
geH enekmpog, kamo no mo3u Ha4yuH nocmuz2Haxme
u ampuoBeHmpukyAaapHa CUHXPOHHOCM Ha CMUMyAa-
uus u BbamokHOCM 3a aHMUAPUMMUYHO AEYEHUE.

Mpu npocnaegsaBare, B pamkume Ha mpu meceua
ombenssaxme obpamHo pa3Bumue 8 pegyuupaHama
cucmonHa AeBokamepHa ¢yHkuus, nepcucmupaHe
Ha CUHYCOB pumbM U 3HAUUMEAHO nogobpsBaHe Ha
kauecmBomo Ha >kuBom Ha nauueHmkama c Bpowa-
He koM ekegHeBHume 1 geuHocmu.

3 AKAIOYEHUE

Cmumyaauusma Ha AsB8omo begpo moke ga bbge
Memog Ha AeveHue Ha nauueHmume, pa3Buau PICM caeg

S. Dimov et al.
Reversal of pacemakerinduced... CARDIOLOGY&
Volume 7, Number 1 - 2024 CARDIAC SURGERY

the left ventricle. The asynchronous activation of the
left ventricle disrupts myocardial contractility and re-
laxation, leading to remodeling and an increased risk
of developing PICM [9, 10].

Stimulation of the left bundle branch (LBP) is an
innovative method for stimulating the conduction sys-
tem, which is associated with greater procedural suc-
cess compared to His bundle stimulation, with better
parameters both in the acute and chronic phases fol-
lowing implantation [11]. Some studies report a good
effect and reversal of PICM after LBP [12]. In anoth-
er study, better results are reported with conduction
system stimulation compared to resynchronization
therapy in patients with PICM [13]. However, LBP is
not mentioned as a treatment method in the current
recommendations for implantation of anti-bradycardia
devices by the European Society of Cardiology due to
insufficient evidence.

Despite the difficulties in diagnosing PICM, in
the present case, other causes of heart failure
were ruled out, which persisted despite optimal
therapy. Given the data from studies, we decided
to proceed with the implantation of a left bundle
branch stimulation electrode, thus achieving phys-
iological ventricular stimulation and a significantly
shorter duration of stimulated QRS complexes (up
to 70 milliseconds). The detection of sinus rhythm
allowed for the implantation of a right atrial elec-
trode, thereby achieving atrioventricular synchroni-
zation of stimulation and the possibility of antiar-
rhythmic treatment.

During follow-up, within three months, we noted a
reversal in the reduced systolic left ventricular func-
tion, persistence of sinus rhythm, and significant im-
provement in the patient’s quality of life, with a return
to her daily activities.

CoONCLUSION

Stimulation of the left bundle branch can
be a treatment method for patients who devel-
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uMnAaHmauust Ha koHBeHuuoHaneH enekmpokapguocmu-
myaamop. MocmnpouegypHo ce ouakBa obpamHo pa3Bu-
mue Ha homucHama AeBokamepHa cucmonHa ¢yHkuus u
nogobpsBaHe Ha kauecmBomo Ha >kuBom. Mpu nauueH-
mu ¢ uHgukauuu 3a uMnAaHMauus Ha NOCMOosHEH enek-
mpokapguocmumyaamop (koHBeHuuoHaneH) u puckoBu
dakmopu 3a pazBumue Ha PICM, LBP moxke ga 6bge an-
mepHamuBeH Memog ¢ ueA u3bseBaHe Ha pas3Bumue Ha
neticmelkbp-uHgyuupaHa kapguomuonamus.

op PICM following implantation of a conventional
cardiac pacemaker. Post-procedurally, reversal of
suppressed left ventricular systolic function and
improvement in quality of life are expected. In
patients with indications for implantation of a per-
manent cardiac pacemaker (conventional) and risk
factors for developing PICM, LBP may be an alter-
native method aimed at avoiding the development
of pacemaker-induced cardiomyopathy.
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EDTA 3ABUCMA NCEBAOTPOMBOLIUTONEHNA NMPU NMALUUEHT, HACOYEH
3A KAAMHO NPOTE3NPAHE — KAMHUYEH CAYYAIN OT AABOPATOPHATA NMPAKTUKA

H. KumoBa, U. NBaHoBa, T. [JoHuyeBa

OmgeneHue no kanuHuyHa anabopamopus, MBAA ,,Cvpue u mo3vk” — lheBeH

Peslome. EDTA 3aBucumama nceBgompombouumoneHus (EDTA-PTCP) e uecmo cpeuwlaH in vitro ¢peHo-
MeH, Yyuemo pasnpocmpaHeHue Bapupa mexgy 0,1-2% cpeg xochumaaAu3upaHu nauueHmu u gocmuza
15-17% npu ambyAamopHU hauueHmMu, OUEHEHU 3a u3oAupaHa mpombouumoneHus [1]. CvobwaBa ce
kakmo npu 3gpaBu uHguBugu, maka u npu nauueHmu ¢ pasAudHuU 3aboAsBaHus, BkalouumeaHo konazeHo-
Bo-cbgoBu 3aboagBaHus u HeonAasmu [2]. dobpomo no3HaBaHe Ha namodu3suorozusma Ha EDTA-PTCP
u paHHomo omkpuBaHe Ha cbcmosiHuemo, € om pewaBawo 3HavyeHue kakmo 3a nauueHma, maka u
3a nekyBawus Aekap. JuazHocmuyHomo goymouHsBauwo noBegeHue ce cbcmou B oueHkama Ha ana-
pamHume kAembyHU XucmozpamMu U BudyaAusupaHemo Ha MpOMBOUUMHU asAaymuHamu Ha HampuB-
ka om npobama c aHmukoazyaaHm EDTA. lNpegnpuema ce B3emaHe Ha HoBa kpbB ¢ anmepHamuBeH
aHmukoazyaaHm u ycmaHoBaBaHe anapamHo peaAHus mpombouumeH bpou, koemo npegomBpamsBa
KAUHUYHU nocAeguuu ¢ nomeHuuaAHU >kuBomosacmpawaBauiu cbbumus — HeHy)kHa mpaHcdyaus Ha
mpomMbouumu, npuem Ha kopmukocmepougu, gopu cnaeHekmomus. MpegcmaBame KAUHUYEH cAyyal Ha
EDTA-PTCP, npu kolmo ce ycmaHoBuxa 3HauumeAHu pasAuku 8 bpos Ha mpoMbouumume, U3MepeHU om
xemamonoz2uyHume aHaausamopu (Sysmex XN-1000, Sysmex XN-350) om kpvB, B3ema BvB BakymeuHep
c EDTA u BakymeuHep S-Monovette® ThromboExact ¢ mazHe3ueB cyndam. Lieanma Ha Hawemo usnoke-
Hue e ycnewHomo u HaBpemeHHo ycmaHoBsaBaHe Ha EDTA-PTCP B nabopamopHama npakmuka, koemo
wie noBausie B3umaHemo Ha npaBuAHu mepaneBmuuHu peweHus u wie goBege go ycnewHo npoBegeHu
XUpypauyHu uHmepBeHuuu u nogobpsBaHe kauecmBomo Ha >kuBom Ha nauueHma.
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KalouoBu gymu: EDTA 3aBucuma nceBgompombouumoneHus, mpoMbouumHa a2AaymuHauus, aHmu-
mpomMbouumHu aBmoaHmumena

A CASE OF EDTA-DEPENDENT PSEUDOTHROMBOCYTOPENIA IN A PATIENT
REFERRED TO SURGICAL VALVE REPLACEMENT

N. Kitova, I. Ivanova, T. Doncheva

Department of Clinical Laboratory, “Heart and Brain” Hospital — Pleven

Abstract. EDTA-dependent pseudothrombocytopenia (EDTA-PTCP) is a common in vitro phenomenon with
prevalence rate ranging from 0.1-2% among hospitalised patients to 15-17% among outpatients evaluated for
isolated thrombocytopenia [1]. It is reported both in healthy individuals and in patients with various diseases,
including collagen vascular diseases and neoplasms [2]. Understanding the pathophysiology aspects of
EDTA-PTCP and early detection of the condition are crucial for both the patient and the treating physician.
Diagnostic clarification involves evaluating the instrument cell histograms and visualising platelet agglutinates
in blood smears with EDTA anticoagulant. The recommendation to repeat the platelet count in a new blood
collection by using alternative anticoagulant, prevents clinical consequences with potential life-threatening
conditions — unnecessary transfusion of platelets, inappropriate high doses of corticosteroids, even
splenectomy. This report outlines a clinical case of EDTA-PTCP in which significant differences in platelet
counts were observed between hematology analyzers (Sysmex XN-1000, Sysmex XN-350) of blood samples
in EDTA vacutainer and a S-Monovette® ThromboExact tubes containing magnesium sulfate. The purpose
of this presentation is to focus on the successful and timely detection of the EDTA-PTCP phenomenon
in laboratory practice, which plays an essential role in making correct therapeutic decisions and leads to
successfully performed surgical interventions and improvement of the patient’s quality of life.

Key words: EDTA-dependent pseudothrombocytopenia, platelet agglutination, antiplatelet autoantibodies
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TpombouumoneHusma npegcmaBasBa Aabopa-
mopHa Haxogka, kosmo cv3gaBa usBecmHu 3ampyg-
HeHus B gudepeHuuanHo-guagHoCcMuYeH nNAaH. Kamo
npuvuHU 3a Bv3HukBaHe ce cmsamam yBeauueHama
mpombouumHa gecmpykuus (UMyHHaA mpombouumo-
neHus), HamaAeHomo obpasyBaHe Ha mpombouumu B
kocmHus mo3vk (HIV, AeBkemus), xemoguayuusma, kak-
mo u ynompebama Ha Hakou megukameHmu (BaAnpo-
eBa kuceauHa, mMemompekcam u naHmonpason) [3].

MNceBgompombouumoneHusima om cBos cmpaHa ce
onpegead kamo ¢aAwuBo noHwkeH bpol Ha mpombo-
uumume, 6e3 npusHauu UAU cuMnmomu Ha kpbBou3sAuB.
EDTA 3aBucumama PTCP Bb3HukBa in vitro npu B3au-
mogeucmGBue Ha EDTA u kpvBma npu cmauHa memne-
pamypa u He Bogu go kauHuuHU u3sBu npu nauueHma.

Ouwe B Hauanomo Ha 50-me 20guHU Ha XX Bek xe-
MamoAno3ume npenopbuBam kaaueBama coa Ha EDTA
(emuneHguamuHmempaouemHama kuceauHa) kamo
Hau-nogxogswus aHmukoaz2yaaHm no BbmpewHama
noBobpxHocm Ha BakymeuHepume, u3noA3BaHu npu
onpegensHe nokaszameAaume Ha nbAHa kpbBHa kapmu-
Ha (CBC), BkalouumenHo u bposi Ha mpombouumume,
uzzomBsaHe Ha kpoBHU HampuBku 3a gudpepeHuuanHo
bpoeHe Ha b6eau kpbBHU kaemku u onpegeasHe epum-
pouumHa mopdoaoaus, bpol pemukyaouumu u gp.
OcHOBHU npegumcmBa ca 3anas3BaHemo Ha kaemubu-
Hume komnoHeHmMu u mopdorozusma Ha kpbBHume
kaemku. MNo-kocHo EDTA cmaBa 3nameH cmaHgapm B
moBa omHoweHue ¢ BvBexkgaHemo Ha aBmomamu3au-
paHume XemMmamoAO2UYHU Bposuu.

M3non3BaHa kamo akmuBHa cocmaBka, K2 EDTA
npegomBpamsBa npoueca Ha cbcupBaHe Ha kpvBma,
6aokupauku kaauueBume UoHu B kpbBma.

MNpu Hakou nauueHmu, NpPeguMHO CbC CMygo-
Bu asAymuHUHU, € NpuyuHa 3a 3HAYUMEAHO NO-HU-
cvk mpombouumeH bpou npu u3bposBaHemo um om
XemMmamoAo2uueH aHaAuzamop, BvbB Bpwvska ¢ obpa-
3yBaHUMe mMpoMBOUUMHU azAaymuHamu npu cmad-
Ha memnepamypa om peakuusma Ha aHmumeaa C
mpombouumume UAU cameAumu3bM Ha mpombouu-
mume okono AeBkouumume (mun ,po3emka”) [6].

KamuoHHomo xeaupane om EDTA Bogu go koH-
dopmauuoHHa npomsiHa B komnaekca Gpllb/llla Ha
mpombouumHama MembpaHa, gemackupauku ckpu-
mu enumonu, koumo cmaBam gocmbnHu 3a kpbce-
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INTRODUCTION

Thrombocytopenia, as a laboratory finding, cre-
ates some difficulties in terms of differential diagno-
sis. It is commonly associated with increased plate-
let destruction (immune thrombocytopenia), reduced
production of platelets from the bone marrow (HIV,
leukaemia), haemodilution, and also the use of cer-
tain medications (valproic acid, methotrexate, and
pantoprazole) [3].

Pseudothrombocytopenia, on the other hand, is
characterised by spuriously low platelet number with-
out any bleeding tendency. EDTA-PTCP occurs in vi-
tro due to blood reaction to EDTA at room tempera-
ture and it doesn't lead to any clinical manifestations
in the patient.

In the early 1950s, hematologists recommended
ethylenediaminetetraacetic acid (EDTA) as the most
suitable anticoagulant on the inner surface of tubes
used for complete blood count (CBC), including plate-
let count, WBC differential count on peripheral blood
smear, RBC morphology, and reticulocyte count. The
main advantage of EDTA is associated with stabilisa-
tion of the blood components as well as blood cells
morphology for particle counting. Later on, EDTA
became the standard anticoagulant for estimating
cell numbers with the introduction of automated cell
counters.

As a main component, K2 EDTA has blocking
effects on calcium ions in the blood, which are es-
sential for the coagulation process. In some patients
with cold agglutinins, it causes a decrease in plate-
let count performed by automated analyzers, due to
produced platelet agglutinates at room temperature
by antibodies’ reaction with platelets or platelet “sat-
ellitism” to leukocytes, imparting a rosette-like ap-
pearance [6].

The chelating effect of anticoagulant EDTA leads
to conformational change in platelet membrane GP
lib/lla complex, which unmasks hidden platelet re-
ceptor epitopes and makes them available for cross
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mocaHa peakuus ¢ aBmoaHmumena, NPegumMHO om
mun IgG, geucmBawu kamo cmygoBu azaymuHUHU U
peazupawu ¢ mpoMmbouumume in vitro (¢pue. 1).

Yecmomama Ha EDTA-PTCP Bapupa mexgy 0,09-
0,11%, gocmuzauku go 2% cpeg xochumaAusupaHu
nauueHmu. 3a pasauka om cepuo3Hume u NomeHuU-
anHo >kuBomosacmpawaBawu NpuYuHU 3a MpomMbouU-
moneHus, EDTA-PTCP ce npegu3BukBa om HopmaAHO
uupkyaupawu aBmoaHmumena ¢ aHmumpoMbouumHa
akmuBHocm u e 6e3 KAUHUUHO 3HauUeHuUe.

Kamo anmepHamuBHu aHmukoa2yanaHmu ce us-
noAn3Bam mazHe3ueB cyapam, HampueB uumpam, Au-
mueB xenapuH.

HampueBuam uumpam, u3noa3BaH 2anaBHO 3a
uscnegBaHe Ha naasveHa koazynauus, obpamumo
cBobpaBa Heobxogumume 3a npoueca kaauueBu UoHU.
3a pasnuka om EDTA usuepnBaHemo Ha kaAuus He
npegu3BukBa Heobpamumu koHpOpMaUUOHHU npo-
MeHU Ha mpombouumHama mMembpana [4, 5] (¢uz. 1).

B Aumepamypama ca onucaHu Hau-yecmo CAy-
vau Ha EDTA 3aBucuma PTCP, Ho npucbcmBam gaH-
HU u 3a makuBa, Bv3HukBawu npu uscnaegBaHe ¢ gBa
(EDTA, HampueB uumpam), gopu mpu (EDTA, Hampu-
eB uumpam, AaumueB xenapuH) aHmukoagyaaHma.
MazHe3ueBusam cyandpam He npegu3BukBa azpezauus
Ha mpombouumHume, koemo 20 npaBu Hau-gobpus
aHmukoazynaHm 3a uscaegBaHe B mesu cayvau [7].

B Hawama nabopamopHa npakmuka npu CbMHeHue
3a K2 EDTA-PTCP, caeg kamo ce uskalouu Haaudue-
MO Ha cbcupeuu u ce u3Bopwu npoBepka Ha xucmo-
2pamume u ckamezpamume Ha kpbBHume kaemku

EDTA ——> Platelet shape change

A Anti-Gplibiiia
@ Gpliblila

g

. Gmp 140 O Gp 55 O Thombospondin

b V;Pr Platelet Aggregates

reaction with autoantibodies, majority of IgG class,
act as cold agglutinins in in vitro reaction with plate-
lets [Figure1].

EDTA-PTCP frequency is considered to be within
the range of 0.09-0.11%, ranging up to 2% in hos-
pitalised patients. Unlike serious and potentially
life-threatening conditions causing thrombocytopenia,
EDTA-PTCP is induced by non-pathogenic antiplatelet
autoantibodies, and it doesnt have any clinical rele-
vance.

Examples of commonly used alternative anticoag-
ulants are: magnesium sulfate, sodium citrate, lithium
heparin.

Sodium citrate, generally used for plasma coag-
ulation tests, reversibly binds the necessary for the
process calcium ions. Unlike EDTA, lack of calcium
doesn't cause any conformation changes in platelet
membrane [5, 6] (Fig. 1).

In scientific literature the majority of reported cas-
es are of EDTA- dependent PTCP. There are loads
of evidence for cases occurring by testing with two
(EDTA, sodium citrate) and even three (EDTA, sodium
citrate, and lithium heparin) anticoagulant-dependent
PTCPs. Magnesium sulfate effectively avoids sponta-
neous in vitro platelet aggregation, so it is the antico-
agulant of choice in these cases [4].

In our routine laboratory practice, when ED-
TA-PTCP is suspected, after hematology ana-
lyzers generated histograms and scattergrams
assessment has been finished, next step is ex-

No shape change

®uz. 1. OnpocmeHa cxema Ha MexaHu3Ma Ha in vitro agpezauus Ha mpombouumume, npeguaBukaHa om EDTA (BAaB80) u Aunca Ha
koHpopmauuoHHU npomeHU ho mpombouumHama MembpaHa npu aHmukoaz2yraHm HampueB uumpam (BgscHo)
Fig. 1. Simplified scheme of the mechanism of in vitro platelet aggregation, elicited by EDTA (left) and absence of a platelet
conformational change in response to sodium citrate (right)
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om xeMamoAO2UYHUME aHaAu3amopu, ce npegnpuema
kamo caegBawa cmbnka uscaegBaHe Ha kpvB, Bzema
B cneuuanHa enpyBemka S-Monovette® ThromboExact
¢ aHmukoazynaHm MazHe3ueB cyadpam, npegHasHaueH
3a bpoeHe camo Ha mpombouumu (duz. 2). MoryuaBa-
HEemo Ha HopMaAeH mpombouumeH Bpol npu aHaAu3a,
nomBopkgaBa Haauuuemo Ha EDTA-PTCP.

XemamoAo2uYHUMe aHaAu3amopu omyumam NoAy-
UeHUMe MmpPoMBoUUMHU agpezamu kamo eguHUYHU 20-
AeMU mpoMbBouumu uau kamo manku Aumgouumu B be-
Aust kpbBeH peg, uHgukupauku mpombouumoneHus [1].

EDTA-PTCP e BpemesaBucuma, kamo Hawusm
onum nokasBa, ue npagbm Ha mpoMbouumoneHus (<
150 x 10°/L), usmepeH om XemamoAO2UYHUS aHaAu-
3amop, ce gocmuza caeg okono nonoBuH go 1 uvac
CbXpaHeHUe Ha cmaluHa memnepamypa B cpaBHe-
HUe C HayaAHUMe HopMaAHU cmouHocmu BbB Bu-
cokus paHe (¢puz. 3). ToBa obacHaBa uznoA3BaHemo
Ha mepMuHa «nceBgompomMbouumoneHus» Bbnpeku
Bv3amokHocmma cmouHocmume Bce owe ga HagBu-
waBam 150 x 10°/L mpombouuma [5].

amination of blood with magnesium sulfate as
an anticoagulant in S-Monovette® ThromboExact
tube, intended for automated platelet count (Fig.
2). Platelet counts within the normal range, con-
firms EDTA- PTCP.

Hematology analyzers count the resulting platelet
clumps as single large platelets or small lymphocytes
in the white blood cell gate, indicating thrombocyto-
penia [1].

EDTA- PTCP is time dependent and according
to our own experience, the threshold of thrombo-
cytopenia (< 150 x 10°/L) measured by hematology
analyzer is reached after approximately half to one
hour of storage at room temperature compared to
the initial normal values in the high range (Fig. 3).
This explains the use of the term “pseudo-thrombo-
cytopenia”, even though the values are still above
counts of 150 x 10°/L [5].

@uz. 2. EnpyBemka S-Monovette® ThromboExact
¢ aHmukoazynaHm mazHe3ueB cyadpam

Fig. 2. S-Monovette® ThromboExact tube contains
magnesium sulfate as an anticoagulant
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Quza. 3. EDTA-uHgyuupaHa cnoHmaHHa azpezauus
Ha mpombouumume ¢ nocAregoBamenHo HamansBa-
He Ha bpos um BbB Bpememo
Fig. 3. EDTA-induced spontaneous platelet
aggregation with consecutive decrease of platelet
count with tim

1200 1320



EDTA-PTCP ce oueHsBa pymuHHO upe3 Mukpo-
ckoncko BusyaAusupaHe Ha mpombouumume Ha
kpvBHa HampuBka (¢due. 4), kamo gokasBaHemo 1
MOXKe ga checmu 3HauyumeAHU pasxogu u guckom-
¢dopm 3a nauueHma nopagu HasHavaBaHe Ha HeHyX-
HU guagHocmuyHU mecmoBe u mpaHcoy3uu.

BakHo e u npaBuAHOMO uHMepnpemupaHe Ha
Xucmogpamume Ha XeMamoAO2UYHUMe aHaAu3amo-

pu (duz. 5).

Citrated blood sample

PLT

WBC

50 100 200 fl

@uz. 5. TunuyHu xucmozpamu Ha nceBgompombouumoneHus 8 EDTA npoba (BgacHO) cnpsmo HOpMaAHU xucmozpamu om Bakymeu-
Hep ¢ HampueB uumpam Ha cbwus nauueHm (BAaB80). KpuBama Ha pasnpegeneHue Ha mpombouumume nokasBa xog, NogobeH Ha
3bbuu Ha mpuoH [1]

Fig. 5. Typical histograms of pseudothrombocytopenia in an EDTA sample (right) in contrast to normal histograms of a citrated sample
of the same patient (left). In the PLT histogram, aggregated platelets are plotted as a serrated (“saw-teeth”) curve [1]
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EDTA-PTCP routine evaluation
scopic examination of the platelets on peripheral

includes micro-

blood smear (Fig. 4). Proving its presence can avoid
significant costs and discomfort to the patient due to
needless diagnostic testing and unnecessary trans-
fusions.

Histograms of hematology analyzers have to be
interpreted correctly (Fig. 5).
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Quz. 4. pynu om mpombouumHu agpezamu Ha kpbBHa
HampuBka om npoba ¢ aHmukoazyaraHm EDTA
Fig. 4. Blood smear of an EDTA sample showing platelet
aggregates

EDTA blood sample

2 10 20 fl
L
50 100 200 fl

M <<




H. KumoBa u gp.
KAPAMOAOT A & EDTA 33Bucuma...
KAPAMOXMPYPT IS Tom 7, Bpodi 1+ 2024

=
=
=
=
=
£
(3]
=X
=
o
=
-
=
oo
=
~
(]
)
(7
@
-
(1)
=
(=]
=
—
«w

KAVHWYEH CAYYAI

MNpegcmaBsave kauHuueH cayuyau Ha 70-20gu-
weH nauueHm, nocmbnuA B KauHukama no kapgu-
onozusi npe3 okmomBpu 2023 2. ¢ onaakBaHus om
2pbgHa bonka ¢ gaBHocm Hsakoako gHu, ¢ u3BecmHa
peBmamuyHa MumpaAHa cmeHo3a U gbA2020gUWHO
npegcbpgHo MbXkgeHe. KoM MOMEHmMa Ha npuem Cb-
obwaBa 3a nposBu Ha CbpgeuHa HegocmambyHOCM
B nocaegHume 3 Meceua, uspassBawu ce B8 ymopa u
3agyx npu obuvalHu ¢usuuecku ycuaus u B8 nokou,
kakmo u omouu no goaHume kpalHuuu. MNpu npoBe-
geHo npe3 aBaycm 2023 2. TEE uma gaHHU 3a npeceH
mpom6 B AeBonpegcupgHo yxo (8/6 mm) u ca gageHu
npenopbku 3a koHmpoaHa TEE caeg 2 meceua.

Mpu npuemMa Ha nauueHma B8 Hawama 6oAHuUua ce
HanpaBuxa pymuHHU u3cAegBaHus, nocoueHu 8 mab-
AuuuUMe no-goay (maba. 1, maba. 2 u maba. 3), 3aegHo
CcbC cbomBemHume pedepeHmu cmouHocmu. Yema-
HoBuxa ce 180 x 109/L mpombouumu npu uscregBa-
Hemo Ha nbAHama kpbBHa kapmuHa om BakymeuHep
¢ K2 EDTA, u3BopweHo Ha XemamoAO2UYeH aHaAu3a-
mop SYSMEX XN-350 (Sysmex, Cobe, Japan).

CASE PRESENTATION

A 70-year-old male patient was hospitalised
in our Cardiology department in October of 2023
with chest pain for few days and a previous history
of rheumatic mitral stenosis and long-standing atrial
fibrillation. During the last 3 months he has been
experiencing signs of heart failure, consisting of fa-
tigue, shortness of breath on exertion or at rest, and
leg oedema.

The transoesophageal echocardiography (TEE)
from August 2023 shows a left atrial appendage
thrombus (8/6 mm) and the recommendation was to
get a follow-up TEE after 2 months.

Routine tests, shown in the tables below (Table 1,
Table 2, Table 3), with the following reference range,
were performed to the patient at the time of hospital
admission.

A platelet count of 180 x 109/L was determined
in the complete blood count measurement using an
EDTA tube and an automated hematology analyzer
SYSMEX XN-350 (SYSMEX, Cobe, Japan).

Tabauua 1. CmouHocmu Ha nokazameaume om KK npu npuem Ha nauueHma u pedepeHmHuU 2paHuuu

Table 1. Values of CBC parameters at patient admission and reference ranges

MKK ¢ aBmomamuuHo 6poeHe - CmouHocmu npu npu-
oAHa 2paHuua lopHa 2paHuua MepHa eguHuua
nokazamenu eM Ha nauueHma
Val i
Automated CBC-parameters: alues ?t ;?atlent Low reference range | High reference range Units
admission

NeBkouumu (WBC) R

10.2 4 1 1 L
White cell count (WBC) 0 0 0.0 x10°9/
Epumpouumu (RBC) 2-4.5 6.5 .

4.7 10712/L
Red cell count (RBC) 035 55 x10712/
XeM02A06U|.-| (HGB) 143.0 34130 180 glL
Haemoglobin (HGB) ?-120 165
Xemamokpum (HCT) 0.45 3-0.41 0.55 11
Haematocrit (HCT) ' ©-0.35 0.49
CpegeH 06em Ha epumpouumume
(MCV) 95.5 82 95 fL
Mean corpuscular volume (MCV)
CpegHo CogbpkaHue Ha XeMo2A0bUH
8 epumpouuma (MCH) 30.4 27 31 pg
Mean corpuscular haemoglobin (MCH)
CpegHa koHueHmpauusi Ha XeMO2A0-
6uH B epumpouuma (MCHC) . 318 300 360 glL
Mean corpuscular haemoglobin
concentration (MCHC)
Tpombouumu (PLT) .
Platelets (PLT) 180 150 400 x1079/L
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Tabauua 2. CmouHocmu Ha nokazameAume om koa2yAauuoHHUS cmamyc Npu Npuem Ha hauueHma u pedepeHmHuU 2paHuuu
Table 2. Values of coagulation parameters at patient admission and reference ranges
Koazynauus — CmoliHocmu npu npueM Ha
JoAHa 2paHuua lopHa 2paHuua MepHa eguHuua

napamempu nauyueHma
Coagulation — . . . .

9 Values at patient admission | Low reference range High reference range Units
parameters
MpompombuHoBo Bpeme 2.11 0.8 1.15 INR
Prothrombin time 271 11 18 Sec
AkmuBupaHo napuuanHo
mpombonaacmuHoBo Bpe-
me (APTT) 38.0 28,0 36,0 Sec.
Activated Partial )
Thromboplastin Time
(aPTT)
D-gumep
D-dimer (DD) 590 0 500 ng/ml

Tabauua 3. CmouHocmu Ha nokazameAume om BGUOXUMUYHOMO U3CAegBaHe Npu NPUEM Ha hauueHma u pepepeHmHu 2paHuuu
Table 3. Values of biochemistry parameters at patient admission and reference ranges

Buoxumusa — napamempu Cmodrocmu npu npuem Ha HoAHa 2paHuua lopHa 2paHu MepHa eguHuua
P P hauueHma PaHuL; P paHuua P guHUY,
Biochemistry-parameters Values at patient admission Low reference range | High reference range Units
AcAT (AST) 26.0 0 34 U/L
AAAT (ALT) 10.6 0 d-45 U/L
Q-34

CRPHS 16.67 0 3 mg/I
fiokosa 7.13 3.5 6.1 mmol/L
Glucose
KpeamuHuH 371 115
Creatinine 720 Q-53 106 umol/L
Ypes (BUN) 21-60 2. 2,14 7,14

4. /L
Urea (BUN) 64.0 > 60 2. 2,86 8,21 mmol/

BupyconozuuHusm ckpuHuHz 3a HBV, HCV u HIV
€ OmpuUUameneH.

PenmeeHozpadusma nokasBa gaHHU 3a gecHocmpa-
HeH nAeBpaneH u3AuB, XxuayceH 3acmol, 6e3 uHpuampa-
mMUBHU 3aceHuBaHus B 6enogpobHUA NapPEHXUM.

MauueHmbm ce Hacouu kbM omgeAaeHuemo no
Kapguoxupypaus 3a nanaHoBo onepamuBHO AeueHue
(MVR + TVP), kamo nopagu aHaMHeCmMuuHuU gaHHU
3a AekyBaHa nHeBMOHUs npegu 5 gHu, ce Hanoku
nopBoHauanHO omxBopAsiHE Ha gaHHU 3a npogbaka-
Baw, Bb3naaumeneH npouec.

Mpe3 caegBawume gBa gHU Bposim Ha MPoMBoUU-
mume nokasa noHuXkeHue cnpsMo cmolHocmume npu
npuema (cbomBemHo 58 x 10°/L u 32 x 10%/L). MoAHa-
ma kpbBHa kapmuHa 6e uscaegBaHa gBykpamHo, Co-

HBV, HCV and HIV serological screening was
negative.

The chest X-ray shows a right-side pleural effu-
sion, hilar congestion without infiltrative shadows at
the lung parenchyma.

The patient was referred to the department of
Cardiac Surgery for planned operation (MVR + TVP),
and due to the history of treated pneumonia 5 days
prior, it was necessary to exclude an ongoing inflam-
matory process.

The platelet count showed a decrease from ad-
mission values (58 x 10°/L and 32 x 10°/L, respective-
ly) over the next two days. The complete blood count
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omBemHo Ha xeMamoAO2UYHU aHaAuzamopu SYSMEX
XN-1000 u SYSMEX XN-350, kbgemo egHoBpemeHHO
C npomeHU B mpomBouumHume xucmozpamu, ce yc-
maHoBuxa U anapamHu ,$Aa2oBe“ 3a mpoMbOUUMHU
azaymuHamu (,Platelet Clumps?) (due. 6).

AuncBam aHamMHeCmu4HU @gaHHU 3a HacAeg-
cmBeHu UAU npugobumu 3aboaaBaHus, acouuupaHu
¢ mpombouumoneHus. He ce HabalogaBam u kAauHUY-
HU cuMnmoMu Ha mpombouumoneHus (kokHu neme-
xuu u kpoBousauBu). YUpes exozpadpcko uscnegBane
e uskaloueHa cnaeHomezaAus. MNMauueHmbm e KoH-
CyAmupaH ¢ xeMamonoz no noBog 3abensizaHus cnag
8 mpombouumHus 6pou U 3anoYHamomo AeYeHUE C
Heparin, kamo e gageHa npenopbka ga ce cnpe npo-
BekgaHOMO AeueHue go HOpMaAu3upaHe Ha MpoMm-
BbouumHus bpou u npu Heobxogumocm om aHmukoa-
2yAaHMHO AeuyeHue ga ce Bkaloyu Arixtra 2,5 mg.

Cneg cmsHa Ha aHmukoagyaaHma ¢ mazgHe3ueB
cyndam, anapamHo usamepeHusm (SYSMEX XN350)
6pou Ha mpombouumume e 207 x 10%/L, 6e3 Hanu-
yue Ha npomeHU B mpomBouumHUmMe xucmozpamu u
anapamHu ,pAazoBe“ 3a mpoMbOUUMHU azaymuHa-
mu (duz. 7).

RBC PLT

was performed twice on SYSMEX XN-1000 and SYS-
MEX XN-350 hematology analyzers, where changes
in the platelet distribution histograms and “flags” for
platelet agglutination (,,Platelet Clumps?“) were simul-
taneously detected (Fig. 6).

There is no history of inherited or acquired dis-
orders related to thrombocytopenia. Clinical symp-
toms of thrombocytopenia (skin petechiae and hem-
orrhages) were also not observed. The ultrasound
ruled out splenomegaly. The patient was consulted
with a hematologist regarding the observed drop in
the platelet count and the initiation of Heparin treat-
ment. A recommendation was given to stop the treat-
ment until the platelet count normalises, and if anti-
coagulant therapy is needed, Arixtra 2.5 mg should
be included.

After changing to magnesium sulfate anticoagu-
lant, automatically measured (SYSMEX XN-350 ana-
lyzer) platelet count was 207 x 10°/L, without platelet
histograms distribution shifts and analyzer’s “flag” for
platelet agglutinates (Fig. 7).

Flag(s)

Mono+
PLT Abn Dst
Thrombo-

Qua. 6. AnapameH ,bAaz“ 3a mpombouumHa ae-
AymuHauus u pasnpegeAaeHue B xucmozpamama
npu kpvBHa npoba Ha nauueHma ¢ aHmukoaay-

2 : PLT IP Message . . §
Thrombocytopenia i
PLT Clumps? b
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il AaHm K2 EDTA

Fig. 6. Platelet agglutination hematology analyzer
's “flag” and platelet distribution in the histogram
of a patient’s blood sample with K2 EDTA
anticoagulant



Ha uszomBeHume HampuBku om nepudepHa
kpvB, B3ema ¢ aHmukoazynanm K2 EDTA u ouBeme-
Hu no Giemsa, ce omkpuxa 20AeMu 2pynu om azny-
muHUpaAu mpombouumu (duz. 8).

B HampuBkume, uzzomBeHu om kpbBma ¢ mae-
He3ueB cyadam, ce Bugsaxa cBobogHU mpombouumu,
6e3 HaAuuue Ha az2aymuHamu.

MNpocaegsaBarHemo Ha [KK npe3 caegBawume
gHU nokasa HopMaAeH mpombouumeH bpou (205 x
10°/ L). YcmaHoBu ce nbAHa pegykuus Ha Bbanaau-
meAHUme 6eAogpobHU npomeHu BgacHO 6asanHo.

Cneg obcwkgaHe Ha kAuHUYHUS cAyyau om MyA-
mugucuunAuHapeH ekun om kapguoxupyp3u, aHecme-

N. Kitova et al.

A case of EDTA-dependent... CARDIOLOGY&

Volume 7, Number 1 - 2024 CARDIAC SURGERY

Visual evaluation of the smears coming from
peripheral blood with K2 EDTA anticoagulant and
stained with Giemsa, showed large groups of platelet
agglutination (Fig. 8).

In the smears prepared from the blood sample
with magnesium sulfate, free platelets were found.
Platelet agglutination was not present.

Follow-up of complete blood count tests over
the next few days indicated a normal platelet count
(205 x 10°/L). There was a complete reduction of the
right-sided basal inflammatory pulmonary changes.

After discussion of the clinical case by a mul-
tidisciplinary team of cardiac surgeons, anaes-

Flag(s) ‘

@uz. 7. Aunca Ha anapameH ,bAaz“ 3a mpombouumHa azaymuHauus u pasnpegeaeHue B8 xucmozpamama npu kpbBHa npoba
Ha nauueHma ¢ aHmukoagyraHm mazHe3ueB cyadam

Fig. 7. Lack of a hematology analyzer’s “flag” for platelet agglutination and platelet distribution in histogram of a patient’s
blood sample with magnesium sulfate anticoagulant

®uz. 8. Mukpockoncku 06pas Ha mpoMbouumHu
azaymuHamu npu aHmukoazynaHm K2 EDTA
Fig. 8. Microscopic image of platelet agglutinates in
the K2 EDTA -anticoagulated blood
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3UOAO3U, kapguoAo3u, XeMamoAo3u U AabopamopHu
Aekapu, 6e peuweHo, ye npu ycmaHoBeHust HopMaAeH
bpou Ha cmouHocMume Ha mpomMbouumume om u3-
cnegBaHus Bakymeurep ¢ MgSO,, npu nauueHma He
ce ycmaHoBaBam npomuBonoka3zaHus 3a npoBexkgaHe
Ha MVR u TVP. B peayamam Ha moBa onepamuBHume
uHmepBeHuuu ce ocobwecmBuxa ycneuwHo.

CnegonepamuBHo e u3scaegBaHa nbAHa kpbBHa
kapmuHa 8 enpyBemka ¢ mazHe3ueB cyadpam, kamo
e ycmaHoBeH obuvalHo HacmbnBawusa Npu NOgoob-
HU uHmMepBeHuuu cnag B 6pos mpombouumu (146
x 10°/L), noHsikoza gocmuzaw, go 50%. B pamkume
Ha yemupu gHU, me omHoBo gocmuz2am HOpMaAHU
cmouHocmu (219 x 10°/L).

Ha Bmopu koHmpoAeH npeaaeg nauueHmovm € ¢
pegyuupaHu omouu no goAHUMe kpalHuuu, He Cbob-
waBa 3a HaAuvue Ha 3agyx u ymopa.

OBCb)XXOAHE

KanueBama con Ha EDTA e Hal-yecmo U3NOA3-
BaHusm aHmukoazyraHm B AabopamopHama npak-
muka, koumo uma 3HaueHue 3a 3ana3BaHemo Ha
kaembvuHume komnoHeHmu u mop¢doAo2usi npu onpe-
gensaHe nokazameaume Ha nbAHama kpoBHa kapmu-
Ha. Mpu Hakou nauueHmu Bb3HukBa EDTA-PTCP npu
cBop3BaHemo Ha kaauueBume GoHu om EDTA nopa-
gu koHdopmauuoHHU npomeHu u B3aumogeucmBue-
mo Ha uupkyAaupawu B nanaamama aBmoaHmumena ¢
peuenmopHus komnaekc Gp llb/ llla Bbpxy mpombo-
uumHama mMembpana [8].

EDTA-PTCP e saBaeHue, npegcmaBasBaw,o npe-
gusBukamencmBo kakmo 3a AabopamopHus cne-
uuaaucm, maka u 3a nekyBawus aekap. 3a HelHOMO
gokas3BaHe mozam ga ce u3noA3Bam aamepHamuBHu
aHmukoazynaHmu kamo HampueB uumpam, aumueG
XenapuH uAu ycmaHoBeHus kamo Hau-nogxogaw, 3a
onpegensHe 6pos Ha mpombouumume MazHe3ueB
cyandam. B Hawama AabopamopHa npakmuka npu
coMHeHue 3a EDTA-PTCP ce B3uma kpvB BbB Baky-
meuHep S-Monovette® ThromboExact ¢ MgSO,,.

Om uskalouumenHo BarkHo 3HaueHue e npu Bcuu-
ku nauueHmu ¢ mpombouumoneHus, koumo Hamam
kauHuuHa ussBa ( nposiBu Ha kbpBeHe uAu peuugu-
Bupaw, xeMamoMm) UAU aHaMHe3a 3a hpugobumo uau
HacAregcmBeHO xemMamoAo2UYHO 3aboasiBaHe, ga ce
uskalouu Haauvyuemo Ha EDTA- PTCP.
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thesiologists, cardiologists, hematologists and
laboratory doctors, it was decided that due to es-
tablished normal platelet count from vacutainer
containing MgSO,, there were no contraindica-
tions for performing MVR and TVP. As a result,
operational interventions were carried out suc-
cessfully.

Postoperatively, an automated CBC from a tube
with magnesium sulfate showed a drop in the platelet
count (146 x 10°/L), usually occurring in these inter-
ventions, sometimes with a rate up to 50%. Within four
days, platelets returned back to normal range (219 x
10°%/L).

At the second follow-up examination, the patient
had reduced leg oedema and did not report any short-
ness of breath or fatigue.

DiscussioN

Potassium salt of EDTA (Ethylene Diamine Tetra
Acetic Acid) is gaining widespread use as an antico-
agulant for automated complete blood count testing
because it allows the preservation of cell morphology
and components. There are some patients that man-
ifest EDTA-PTCP when a bond occurs with calcium
ions from EDTA due to conformational modifications
and interaction of antibodies circulating in the plasma
with the Gp lIb/llla receptor complex on the platelet
membrane [8].

EDTA-PTCP is a significant phenomenon that
challenges both the laboratory specialist and the
treating physician. In order to be determined, alter-
native anticoagulants can be used, for example so-
dium citrate, lithium heparin and the one that has
been assessed as the most appropriate — magne-
sium sulfate. As a regular practice in our laboratory,
every blood sample ambiguous for EDTA-PTCP is
examined from a vacuum tube S-Monovette Throm-
boExact with MgSO,,.

Excluding EDTA-PTCP in every patient with throm-
bocytopenia that hasn't reported clinical manifestation
(bleeding or recurrent hematoma) or medical history
for acquired and congenital hematologic disease is
critically important.



Haauuuemo Ha Hucbk 6pou Ha mpombouumume
npegnoAaza no-cAoXkHO, KOMNAeKCHO AeueHue Ha
nauueHma nopagu noBuweHus puck om kopBeHe.
B mabauua 4 ca gageHu munu4yHU npumepu 3a Nno-
2pewHo muvAkyBaHe Ha EDTA-PTCP. Hau-uecmo He-
mouyHama guaz2Ho3a ugBa om cbMHeHuemo, ye BvB
Bpwvaka c npegnucaHo aekapcmBo, e HacmbvnuA chag
B bpos Ha mpombouumume, Bogewo om cBos cmpa-
Ha go peweHuemo 3a He2oBomo cnupaHe [5].

B konkpemHus cayual, nceBgompombouumoneHus-
ma 6e ynoBeHa B8 kpamvk cpok kamo npegaHaaumuuHa
2peuwka, 3a koemo cnomozHa pabomama Ha BucokokBa-
AuduuUpaHUMe AabopamopHu cneuuaaucmu u Bucoko-
MEXHOAOZUYHUME HU XEMamoAO2UYHU aHaAu3amopu
SYSMEX XN-1000 u SYSMEX XN-350 (cbc cbomBem-
HUMe anapamHu xucmozpamu u prazoBe, npegcmabs-
WU Hu xapakmepucmukume Ha pasnpegeneHUemo Ha
mpomMbouumume). BusyanHama oueHka Ha u3z2omGe-
Hama kpbBHa HampuBka u HabalogaBaHume 2pynu om
MPOMBOUUMHU agaymuHamu, usugpa pewaBawo 3Ha-
ueHue npu nomBovpkgaBaHe Ha guagHo3ama.

N. Kitova et al.
A case of EDTA-dependent... CARDIOLOGY&
Volume 7, Number 1 - 2024 CARDIAC SURGERY

The presence of low platelet count suggests
more integrated treatment due to increased risk of
bleeding. Some representative examples of mis-
takenly interpreted EDTA-PTCP are given in the
Table 4. In most cases, the decrease of the plate-
let count is considered to be related to a prescrip-
tion medicine therefore physicians discontinue the
treatment [5].

In this particular case, the patient’s pseudo-
thrombocytopenia was promptly detected post
examination and was considered to be a preana-
lytical error. Our high quality hematology analysers —
SYSMEX XN-1000 u SYSMEX XN-350 contributed to
the accurate diagnosis (histograms and the flags,
representing the platelets characteristics and distri-
bution). The microscopic review of a stained periph-
eral blood smear played a significant role in deter-
mining the diagnosis.

Ta6auua 4. V136paHu npumepu 3a nogBedkgawu guazHo3u U No2pewHU mepaneBmuuHu peweHus nopagu npegnonazaema mpombo-
uumoneHusi, BbB Bpvaka ¢ HeugeHmuduuupaHa nceBgompombouumoneHus (PTCP) [5]
Table 4. Selected examples for misleading diagnoses and false therapeutic decisions because of alleged thrombocytopenia due to
unidentified pseudothrombocytopenia (PTCP) [5]

CBvpsaHa ¢ EDTA- PTCP nozpewHa guazHo3a

MozpewHo mepaneBmuuHo peweHue

Misdiagnosis due to EDTA-PTCP

Incorrect therapeutic decision

NekapcmBeHo uHgyuupaHa mpomMbouumoneHus

CnupaHe npuema Ha AekapcmBomo

Drug-induced thrombocytopenia

Discontinuation of medication

Tpom6ouumoneHus ¢ HeusscHeHa npuyuHa

- HeusnvaHeHue Ha naaHupaHa uHBa3uBHa kapguono2uuHa
uHmepBeHuus

- 3abaBsHe Ha aHmukoazyraHmHama mepanus u/uau GpubpuHo-
Auzama npu ocmbp MW uau uHcyam

- HeHy)kHa mpombouumHa mpaHcdyaus

Thrombocytopenia of unknown origin

- Failure to perform planned invasive cardiological intervention
- Delay in anticoagulation therapy and/or fibrinolysis

in acute myocardial infarction or stroke
- Unnecessary platelet transfusion

AHMuUBuUpYyCcHO AeueHue

CnupaHre npuema Ha nekapcmBomo

Antiviral therapy

Discontinuation of medication

ComHeHue 3a HIT

MpekpamsBaHe Ha AeueHUEMO C XenapuH

Suspicion of heparin-induced thrombocytopenia (HIT)

Discontinuation of heparin therapy

MmyHHa mpombouumoneHus (ITP)

Kopmukocmepougu

Immune thrombocytopenia (ITP)

Corticosteroids

Pe3ucmeHmHa Ha mepanus ITP

CnaeHekmomus

Therapy-resistant [TP

Splenectomy
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3 AKAIOYEHUE

EDTA-PTCP e AabopamopeH ¢eHOMEH, 4uemo
paHHo omkpuBaHe e uskalouumenHo BadkHO 3a noc-
AegBawume cmounku 8 guagHocmukama u AeueHue-
mo Ha nauueHma.

Chaeg obcwkgaHe Ha KAUHUUHUS cAaydal om MyA-
mugucuunAuHapeH ekun om kapguoxupyp3u, aHecme-
3U0AO3U, kapguoAo3u, XemamoAo3u U AabopamopHu
Aekapu, 6e peweHo, ue npu ycmaHoBeHuUss HopMaAeH
6pou Ha cmoUuHocmume Ha mpomMbouumume om u3-
cnegBaHus BakymeuHep ¢ MgSO,, npu nauueHma He
ce ycmaHoBsaBam npomuBonoka3aHus 3a npoBexkgaHe

CONCLUSION

EDTA-PTCP is a laboratory phenomenon and it’s
on time detection is critical for the subsequent diag-
nosis and treatment of the patient.

Upon discussing this clinical case our multidis-
ciplinary team of cardiac surgeons, anaesthesiol-
ogists, cardiologists, hematologists and laboratory
doctors, noted that the platelet count, examined with
vacuum tube with MgSO, was in a reference interval
and concluded that the patient has no contraindica-
tions to undergo the medical interventions — MVR

Ha MVR u TVP. B peayamam Ha moBa onepamuBHume
uHmMepBeHuuu bsixa ocbwecmBeHU yCnewHo.
HaBpemeHHo ycmaHoBeHama PTCP om aabopa-
mopHUme uscAegBaHus u konabopauusma Ha Aabo-
pamopHus Aekap ¢ ocmaHaAume 3BeHa, uzpae kalo-
yoBa pons 3a Bvpaomo paspewaBaHe Ha KAUHUYHUSA
cayvau u uskalouBaHe Ha nogBekgawu KAuHUYHU
guazgHo3u u HenpaBuAHU mepaneBmuuHu peweHus.

and TVP.

Timely detection of EDTA-PTCP through laborato-
ry results and collaboration between laboratory doc-
tors and other medical professionals plays a key role
in the prompt resolution of the clinical case and ex-
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cludes other misleading diagnosis and unnecessarily

prescribed therapies.
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PAOBK KAUHNYEH CAYYA HA AHITMHA HA NMPUHLUMETAA, YCAOXKHEHA C NMbAEH AV
BAOK N KAMEPHO Mb>XAEHE

B. MaBaoBa, O. EBmumoBa, O. AHuyeB
CBAAK ,,Magapa*“ — LLlymeH

Peslome. AHzuHama Ha lMpuHumeman, onucaHa 3a npbB nbm npe3 1959 2. om amepukaHckus kapguonoz
g-p MaupoH MpuHumeman, e psgko cpewaHa kauHuuHa dopma Ha aHzuHa nekmopuc, kosmo Bb3HukBa
B peayamam Ha kopoHapeH aHzuocnasbm. MauueHmume ca MAagu u HaMam munuyHume puckoBu dak-
mopu 3a ucxeMmuuHa boaecm Ha copuemo (MBC) ¢ uskaloueHue Ha mlomloHonyweHe. MpegcmaBeHusm
kAuHuUueH cayyal e Ha 44-2oguwHa hauueHmka, nocmbnuAa N0 cnewHocm ¢ KAUHUYHU u enekmpokap-
guozpadcku (EKT) gaHHu 3a ocmbp kopoHapeH cuHgpom (OKC) cbe ST-eneBauus 8 gonHume omBexkga-
Hus. Om npoBegeHama no cnewHocm cenekmuBHa kopoHapHa aHzuozpadus (CKAI) ce ycmaBu cna3om
Ha cmBoAbm Ha AsBama kopoHapHa apmepus (LM) u e nocmaBeHa guazHo3a Ba3ocnacmuyHa aHzuHa
Ha MpuHuMemaa.

KalouoBu gymu: aHzuHa Ha lMpuHumeman, noAeH AV-bAok, Baszocnasom

A RARE CLINICAL CASE OF PRINZMETAL'S ANGINA COMPLICATED
WITH COMPLETE AV BLOCK AND VENTRICULAR FIBRILLATION

B. Paviova, Yu. Evtimova, O. Yanchev
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Hospital ,,Madara” - Shumen

Abstract. Prinzmetal Angina, described for the first time in 1959 by the American cardiologist Myron
Prinzmetal, is a rare form of angina pectoris, which is caused by a coronary angiospasm. The patients are
usually young with little risk factors for ischemic heart disease except smoking. We present a case of a
young, 44-year-old woman, which was admitted to our clinic with severe onset of chest pain. Admission
ECG demonstrated ST-segment elevation in the inferior leads. We performed emergency coronary
angiography and found a spasm in the left main artery (LM), while the other arteries had no stenosis,
and so the patient was diagnosed with — Vasospastic angina pectoris also known as Prinzmetal’s Angina.

Key words: Prinzmetal angina, vasospasm, AV-block Ill degree

BbBEOEHUE INTRODUCTION

AnzuHama Ha [MpuHumeman ce xapakmepusupa
C enu3ogu Ha CuAHa 2pbgHa boaka B nokou, Hau-uec-
Mo npe3 Howma uAu B paHHume cympeuwHu yacoGe,
no Bpeme Ha koumo ce HabalogaBa u BpemeHHa ST-
eneBauus Ha EKIL BoaHume ca Ha Bvb3pacm mexXgy
30 u 50 2oguHu, kamo mexeH obuw, puckoB pakmop
e milomloHonyweHemo. EmouuoHanHusm cmpec,

Prinzmetal angina presents with recurrent man-
ifestations of chest pain, generally at rest, more
common at night or early in the morning, unrelated
to physical exercise, and transient elevations in the
ST segment evidenced on an electrocardiogram. It
can be a life-threatening condition with complications

npekomepHusi npuem Ha aAkoxoAa u kodeuH, kakmo u
u3Aa2aHemo Ha CUAEH cmyg, CbWwo mMo2am ga npo-
Bokupam nosBamama Ha onaakBaHus. PumbMmHoO-
npoBogHUMeE HapyweHus ca Yecmo cpewaHu npu

reaching from malignant arrhythmia, high degree AV-
block to death. Patients are usually between 30 and
50 years old with one risk factor in common smok-
ing. Emotional stress, excessive alcohol, and caffeine
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BasocnacmuuHama aHzuHa u Moz2am ga 6bgam >ku-
BomosacmpawaBauwu.

KAVHWYEH cAyuAl

MNMpegcmaBeHusm cayyal e Ha 44-2oguwHa >keHa
cvc caegHume puckoBu dakmopu — apmepuasHa xu-
nepmoHus, mlomloHonyweHe, npuemM Ha ankoxoa u Bu-
cokokodeuHoBu Hanumku. MauueHmkama cvobwaBa
3a peuuguBupawu aH2auHO3HU onAakBaHus npes3 no-
cnegHume 2-3 meceua, koumo ms omgaBana Ha emo-
UUOHaneH cmpec U go MOMEHMa He € nombpcuAa
nekapcka nomow,. Ha 14.07.2023 2. ma nocmbnBa 8
Kaunukama no cnewHocm, ¢ onaakBaHus om cuaHa
bonka B 2bpgume, 2ageHe u noBpbuwaHe om okoAO
30 MuHymu, 3anouyHaAu no Bpeme Ha u3BopwBaHe Ha
pymuHHU ¢usuvecku geuHocmu. AabopamoHume u3-
cnegBaHusa nokasaxa HopMaAHU cmoUuHocmu Ha kpe-
amuHdocookuHasza (KPK) u mponoHuH, u noBuweHa
cmouHocm Ha MB-¢ppakuus Ha KPK go 38U/L. Om
¢dusukanHus npeaneg He ce ycmaHoBuxa namono-
2UYHU U3MeHeHus. VIamepeHomo apmepuaAHo Hans-
2aHe (AH) npu npuem 6e 130/80 mmHg. Mo Bpeme Ha
CHemaHe Ha aHamHe3ama nauueHmkama BHe3anHo
cmaHa HekoHmakmHa u bewe 6e3 epekmuBHo cob-
cmBeHo guwaHe. Om HanpaBeHama EKI (¢ue. 1) ce
ycmaHoBu: cuHycoB pumvMm, uHgudepeHmHa enek-
mpuuecka nosuuusi, kamepHa uecmoma okono 30
yg./min, ST-eneBauus BvB I, lll, aVF u ST-genpecus |,
aVL, V2-V4, noaeH ampuoBeHmpukyaapeH (AV) baok.

3anouHa ce kapguonyAMOHaAHa pecycuumauus
u caeg anaukauus Ha 1/2 amnyaa amponuH u 3000 U
xenapuH uHmpaBeHo3Ho, nauueHmkama Bv3cmaHoBu
Cb3HaHue u bewe c pegykuus Ha cmeHokapgHume
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consumption, being exposed to cold can also trigger
an attack.

CLINICAL CASE

We present the case of 44-year-old woman with
the following risk factors — hypertension, smoking
and alcohol and caffeine consumption. The patient
shares about recurrent chest pain, in the precordium,
generally starting at rest for the past 2-3 months. She
didn't seek medical help because the pain sponta-
neously stopped and she thought it was nothing se-
rious. On the 14" of July 2024 she was admitted in
our clinic with intense pain in the chest, nausea and
vomiting for about 30 minutes, that stated during rou-
tine physical activities. Physical examination found
no pathological changes. The laboratory results
showed normal levels of creatine phosphokinase
(CK) and troponin and elevated serum level of CK-
MB 34 U/L. Her blood pressure upon administration
was 130/80 mmHg. During examination the patient
became unresponsive and stopped breathing. The
ECG (Fig 1) we made showed — Sinus rhythm with
ventricular rate around 30bps, ST-elevation in I, Il
avF and ST-depression in I, aVL, V2-V4 and 3" de-

gree AV-block.

We started immediate cardiopulmonary resus-
citation (CPR) and after administrating 1/2 ampule
Atropine and 3000E Heparin intravenously the pa-
tient regained consciousness and didn't have any
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®uz. 1. EKT no Bpeme Ha 6orkama [/ Fig. 1. ECG during pain
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onnakBaHus. Om HanpaBeHama HoBa EKI (¢uz. 2) ce
ycmaHoBuxa: cuHycoB pumbMm, cbpgeuHa yecmoma
100 yg./min, uHgudpepeHmHa eA. nosuuus, AV 6aok |
cm., ST-genpecus |, AVL, V4-V6, a uamepeHomo AH
6e 137/75 mmHg. Caeg kamo nauueHmkama 6ewe
XeMoguHamuuHo cmabuAaHa ce npoBege exokapguo-
2padus. YcmaHoBuxa ce 3ana3eHu pasmepu U cuc-
monHa ¢yHkuus Ha AK (dpakuus Ha uamaackBaHe no
Simpson 57%), kamo AauncBaxa ceameHmHuU Hapywe-
Hus B kuHemukama u kaanHu namonozuu.

Mpu HanpaBeHomo uHBa3uBHo uscaegBaHe ycma-
HoBuxme cnacmuueH cmBoA Ha AsaBama kopoHapHa
apmepus LM — ocmuonpokcumanHo ¢ pegykuus go
50%, LAD — 6e3 cmeHo3u, LCX — 6e3 cmeHo3u, RCA —
6e3 cmeHo3u (dpuz. 3 u 4). Mo Bpeme Ha npouegypama
ce peasucmpupa nvpBuuHo kamepHo MbkgeHe, koemo
ce npeogoas ¢ KIMP u egHokpamHa gedubpunrauus ¢
360 J. MNMocmnpouegypHo nauueHmkama 6e xemogu-
HamMuyHO cmabuAHa u 6e3 cmeHokapgHu onaakBaHus.
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chest pain. The new ECG (Fig. 2) showed Sinus
rhythm with heart rate 100 bps, AV-block 1st de-
gree, ST-depression in |, aVL, V4-V6 and he blood
pressure was 137/75 mm Hg. After the patient was
hemodynamically stable we performed an echocar-
diography and found normal sizes of the left ventri-
cle and normal ejection fraction (57% by the Simp-
son mothod). There were no valve and wall motion
pathologies.

The emergency coronary angiography we per-
formed found an ostioproximal spasm in the left main
artery (LM) (Fig. 3 and 4), LAD — no stenosis, LCx
— no stenosis and RCA - no stenosis. During the in-
vasive procedure the patient experienced ventricular
fibrillation which was resolved with with cardiopulmo-
nary resuscitation and defibrillation with 360 J. After
the procedure she was hemodynamically stable and
with no chest pain.
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@uaz. 2. EKT caeg pegykuus Ha onaakBaHusma // Fig. 2. Electrocardiogram after pain in the ward

®Duz. 3 u puz. 4. KopoHapeH cnhazbm B ocmuonpokcumanHus ceameHm Ha LM
Fig. 3 u Fig. 4. Coronary spasm in the ostioproximal segment of the LM
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MauueHmkama ce obcbgu om cbpgeyeH Mmum,
cvcmosuw, ce om kapguonoe, uHBa3uBeH kapguonoz u
kapguoxupypz u ce B3e peweHue ga 6bge mpaHcnop-
mupaxa no cnewHocm kom MBAA ,Cbpue u Mo3bk” —
MNaeBeH, 3a npogvakaBaHe Ha AeueHuemo 1. MNpegBug
ychewHOmMo pecycuumupaHe om kamepHo MwbXkgeHe
U UHMepMumeHmMeH noAeH AV baok Ha 17.07.2023 e.
€ uMnAaHmupaH kapguoBepmep-gepudbpusamop (ICD)
8 pexkum DDD. [eH no-kbcHo nauueHmkama e gexoc-
numaausupaHa kamo 3a goMa e Ha3HauyeHO AeuyeHue
C HeguxugponupuguHoB kaAuueB aHmazoHucm, po-
3yBacmamuH u auemuncasuuuroBa kuceauHa.

Cneg 3 meceua, nauueHmkama omHoBo nocmonBa
B KauHukama ¢ onaakaHus om boaka B8 2bpgume, npu-
gpy’keHa om 2ageHe u usnomsiBaHe. HanpaBeHama EKT
npu npuema nokasa: cuHycoB pumbm, CbpgeyHa Yecmo-
ma 67 yg./min, uHgudpepeHmHa eA. no3uuus, ST-genpe-
cus u ompuuamenHu T-BoaHu BvB V2-V6. Aabopamop-
Hume u3cnegBaHus nokasaxa HOpMaAHU CMOUHOCMU Ha
kpeamuHdochokuHasza u Ha MB ¢pakuusma u noBuweH
mponoHUH — 1,33 ng/mL. Caeg gobaBsaHe Ha goA20-
geucmBaw, HUmpam kbm mepanusma nauueHmkama e
€ nogobpeHue B obwomo cbcmosHue u 6e3 HoBu cme-
HokapgHu onaakBaHus, nopagu koemo e gexocnumanu-
3upaHa ¢ kopuzupaHa mepanus 3a goma. pu npocaegs-
BaHe Ha koHmpoAHUMe npeaaegu ms e 6e3 onaakBaHus,
kamo cowo maka cnogeau 3a npomsiHa B HauuHa Ha >Ku-
Bom, a umeHHO npeycmaHoBsBaHe Ha mlomloHoNyweHe-
MO U npuemMa Ha eHepaulHU Hanumku u ankoxoa.

OBCb)XXOAHE

BasocnacmuyHama aHauHa € npuduHa 3a 2pbg-
Ha bonka B egBa okono 2% om cayyaume. Boakama
ce nosBaBa 6e3 aceH npoBokauuoHeH MomeHM U B
noBeuemo cAyyau npemuHaBa cnoHmaHHo. VIMeHHo
nopagu moBa nhauueHmume 4Yecmo He obpbwam He-
obxogumomo BHumaHue u He mopcam Aekapcka no-
Mouw, HaBpeme, kakmo u B npegcmaBeHusim KAuHUYEH
cayvau. ToBa 3abaBsHe Ha guazHOcMuuupaHemo U
3anouBaHemo Ha npaBuaHo AeueHue Bogu go pa3Bu-
mue Ha No-Cepuo3Hu ycAokHeHus kamo muokapgeH
uHdapkm, kamepHu apummuu U gopu BHe3anHa Cbp-
geuHa cmovpm, Makap u B mHo20 pegku cayyau. [Npe-
XogHOCMMma Ha cuMnmomMume U Ha ucxemuuHume EKI
npomeHu npaBu mpygHa 3agavyama Ha AekyBawus
nekap ga nocmaBu npaBuaHama guazHo3a. [Mocma-
BaHemo Ha xoamep-EKI 3a 24 u. uau 48 u. bu moz-
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The patient was discussed by a cardiac team,
consisting of a cardiologist, invasive cardiologist and
a cardiac surgeon and was decided to be transferred
to “Heart and Brain” hospital in Pleven. Given the
fact that the patient was successfully resuscitated
from ventricular fibrillation and high-grade AV block
on the 17" of July 2023 a cardioverter-defibrillator
in mode DDD was implanted. A day later the patient
was discharged with prescribed with non-dihydro-
pyridine calcium channel blocker, rosuvastatin and
acetylsalicylic acid.

3 months later the patient was once again ad-
mitted in our clinic due to chest pain, nausea and
sweating. Her ECG showed — Sinus rhythm, heart
rate was 67 bps, with ST-depression and negative
T-waves in V2-V6. The laboratory results showed
normal heat enzymes CK and CK-MB and an elevat-
ed troponin 1,33 ng/mL. After adding a long lasting
nitrate to her therapy the patient had satisfactory
heart rate and blood pressure control, without new
episodes of chest pain, and was discharged from
hospital. On the following checkups she had no
complains and also made a change in her lifestyle
which was quitting smoking and reducing the intake
of caffeine and alcohol.

DiscussioN

Angina due to vasospasm, affects approximate-
ly 2% of cases of chest pain that are referred for
investigation by coronary angiography. Marked by
recurrent episodes of chest pain without trigger-
ing factors and with spontaneous improvement in
most cases. This fact causes the patient to delay
seeking care in most cases, as in this report. This
delay in diagnosing and treating the patient leads
to some serious complication such as myocardial
infarction, ventricular tachycardia and even sudden
death although this is reported in very few cases.
The transiency of the symptoms and the ischemic
ECG changes make the task of diagnosing of the
patient hard for the physician. Putting a Holter mon-



AO ga € Oom NnoA3a 3a guasHocmuuuaHemo Ha moBa
3abonsBaHe, HO He BuHazu we gage pesyamam, mbl
kamo enuszogume Ha 6oaka ce nosBaBam 6e3 AceH
npoBokauuoHeH MOMEHM U Mo2am ga He Hacmbnsim
B uHmepBanbm om Bpeme obxBaHam om 3anuca. B
Hawus cAydall guagHocmuuupaHemo bewe no-AecHo,
mbu kamo kopoHapHus cnasbm ce obekmuBusupa om
npoBegeHama CKAI. (DapmakoAozuuHomo AeveHue
BkalouBa kaauueBu aHmazoHucmu kamo nbpBu usbop.
Tou kamo peuuguB Ha onaakBaHusma ce HabalogaBa
MHO20 yecmo, ocobeHHo B nbpBume 6 mMeceua caeg
omkpuBaHe Ha 3aboasBaHemo B maka HapeueHama
akmuBHa uau ocmpa ¢asa, kbm mepanusma mozam
ga ce gobaBam u gbazogelcmBawu Humpamu. 3a-
gvakumeneH e omkasom om mlomloHonyweHe nopa-
gu BazocnacmuuHusm my epekm. [1o aHeuonaacmuka
ce cmuza MHo20 psigko u mo camo kozamo Bazocna-
3bMbMm Ce Cbuemae CbC 3Hayuma kopoHapHa cme-
HO3a, a nauueHmu pa3Buau >kuBomozacmpawaBawu
apummuu kamo KT/KM, mps6Ba ga noayuam ICD.

3 AKAIOYEHUE

Ako B8 npakmukama cu cpewHeM MAag hauueHm,
koumo e ynopum nywau u ce onaakBa om peuuguBu-
pawa 2pbgHa 6oaka, nosBawa B nokou u ommuHaBa-
wia cnoHmaHHo, BuHazu B gupepeHuuarHama guazHo-
3a mpabBa ga Bkalouum u BazochacmuuyHama aHauHa
Ha lMpuHumemaa. Mpu cobMHeHue 3a BazocnacmuuyHa
aHzuHa mpsbBa ga ce 3anouyHe nogxogawo u cBoe-
BpemeHHO AeveHue, gopu U ga Hama gokymeHmupaH
BazocnasvMm. Bonpeku ve moBa e egHa no-psgko cpe-
waHa npuyuHa 3a 2pbgHa boaka, ako He ce guazHo-
cmuuupa HaBpeme u He ce rekyBa npaBuaHo, moxe ga
goBege go pamaneH kpal 3a Hawus nauueHm.
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itor on the patient for 24-48 hours should be con-
sidered, although it might not always give results
because the episodes of pain are spontaneous and
might not happen during the recoding. The first line
of therapy is a calcium antagonist. Many patients
pass through an acute, active phase, with frequent
episodes of angina and cardiac events occurring
during the first 6 months after diagnosis this is why
we can add long-lasting nitrates to optimize the
patients therapy. Patients with Prinzmetal angina
should be strongly urged to discontinue smoking.
Angioplasty should be considered in patients with
an accompanying fixed obstructive disease. Pa-
tients who have experienced ischemia-associated
VF should receive an implantable cardioverter-de-
fibrillator (ICD).

CONCLUSION

If a young patient, who is a heavy smoker, is
presented to us at the hospital with recurrent chest
pain, while resting, that goes away spontaneously,
we should always include Prinzmetal’s angina in our
deferential diagnose. If we consider that this might
be the case we should start appropriate and time-
ly treatment, even if there is no vasospasm docu-
mented. Even though it is not a common presenta-
tion of chest pain if not diagnosed and treated on
time it can lead to a fatal end for our patient.
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NHCTPYKUWN KbM ABTOPUTE

Mpuemam ce 3a nybAaukyBaHe: opu2uHaAHU cmamuu, 0630pu, KAUHUYHU cAyYau, pedepamu, peueHauu, kpamku Hayu-
HU cbobuweHus (nucma go pegakmopa u gp). MopBume mpu XkaHpa ca obekm Ha peueHaupaHe (CbC cmaHgapmu3aupaHu
dopmyasipu), a ocmaHaaume nogaexkam Ha ekchepmHa npeueHka om cmpaHa Ha pegkoaezusma.

KopecnoHgupawusm aBmop nocouBa cBou gaHHU 3a koHmakm (enekmpoHeH agpec, no »kenaHue — noweHcku agpec
u menedoH) u gekaapupa, ue Mmamepuasbm He e nybaukyBaH goceza, ocBeH kamo peslome Ha CbobweHue, USHECEHO
Ha Hay4yHa nposiBa, u He e npegrokeH 3a nybAaukauus gpyzage. ABmopume Hocsm omzoBopHocm 3a CbgbpXkaHuemo Ha
nybaukauuume. MNMpegcmaBeHume MamepuaAu u onucaHume B msax uscaegBaHus caegBa ga cbomBememBam Ha ymBuop-
geHume emuyHuU cmaHgapmu omHoCHO npoBeckgaHemo Ha KAUHUYHU u/uAu ekchepumeHmanHu npoyyBaHus ¢ xopa (ge-
knapauusma om XeAsuHku) u onumHu >kuBomHu. He mps6Ba ga ce cnomeHaBam nauueHmu ¢ mexHume umeHa, UHUuUaAu
UAU ga ce npegocmaBs cHumkoB8 mamepuana, Ha koumo me Mo2am ga 6bgam pasno3Hamu. CvbalogaBa ce cmpukmHomo
cnas3BaHe Ha aBmopckomo npaBo — mekcmoBe ¢ Hag 10% gocAoBHO noBmopeHue Ha uyXkga nybaukauus ce Bpbwam 3a
npepabomka.

Obem (npubAusumeneH) Ha npegaazaHume nybaukauuu:

Bug nybaukauus Bpou gymu B ocHoBHus mekcm Bpou gymu B8 peslomemo Bpou pedepeHuuu
OpuzuHanHa cmamus 2500-5000 200-300 30
O630p 3000-6000 100-200 50
KAuHuueH cayvau 1000-3000 100-200 20
Kpamko HayuHo cbobuweHue, pedepam, peueHaus 500-1000 - 10

MNpuemam ce ¢daunoBe Ha npozpama MS Word. Hama cneuuduuHu usuckBaHus 3a pasmep u Bug Ha wpudma, pas-
cmosiHue MeXkgy pegoBeme, noanema u gpy2o opopMAEHUE.

Bcska cmamus 3anouBa cbe 3az2naBue (6e3 cokpauwieHus), umeHa Ha aBmopume (6e3 nocouBaHe Ha akagemuuHu
U gpya2u mumau), msixHama Mecmopaboma, obo3HaueHa ¢ uudpoB uHgekc, peslome B nocoueHus obem, kalouoBu gymu.
Cmamusima ce nogaBa u npeBegeHa Ha aHaAaulcku esuk, kamo aHzautickusm npeBog e caeg bbazapckus mekem 8 eguH
obuwy, pauA. B peslomemo Ha Beska opuzuHaaHa cmamus ce nocouBam: uea u obekm Ha uscaegBaHemo, 0CHOBHU gaHHU
3a memogukama, peayamamu u u3Bogu. Peslomemama kom gpyaume BugoBe cmamuu BkalouBam kpamka uHdopmauus
6e3 obocobeHa cmpykmypa. KalouoBume gymu 3a Beeku Bug nybaukauus ca mexkgy 3 u 8 Ha 6pol, kamo mozam ga 6b-
gam eguHu4HU gymu uAu kpamku croBocbuemaHus, obwonpuemu B8 koHkpemHama obaacm Ha no3HaHue.

LumupaHusma Ha bubauozpadckume usmouHuuu 8 mekcma ce obo3HauaBam ¢ uudpu B kBagpamHu ckobu no pega
Ha nosiBama um. BubAuozpadusma ce nogpexkga no pega Ha nosiBa Ha usmouHuuume B8 mekcma. ManucBaHemo Ha Bceku
usmouHuk e Ha HoB peg c apabcka Homepauus. JaHHume ce opopMsam no cAaegHus HauuH (BaHkyBbp cmun):

— Cmamuu: ABmop(u). 3aenaBue Ha cmamusma. 3a2naBue Ha cnucaHuemo (cbkpameHo no Index Medicus), 2oguHa,
mowm (volumen), Homep Ha kHuwkkama (6pou) 8 ckobu, cmpaHuuu (om-go). lpumep: Yakub YN, Freedman RB, Pabico RC.
Renal transplantation in systemic lupus erythematosus. Nephron, 2019, 27(1):197-201.

— My6aukauuu om cbopHuk: ABmop(u). 3a2aaBue. B: (3a AamuHuua In:) 3a2anaBue Ha cbopHuka. NMopegHocm Ha u3-
gaHuemo, pegakmopu. MecmousgaBaHe (2pag), udgameAacmBo, 2oguHa Ha u3gaBaHemo, cmpaHuuu (om-go). llpumep:
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.

— Krueu: ABmop(u). 3aznaBue. MecmousgaBaHe (2pag), usgameAacmBo, 2oguHa Ha usgaBaHemo, cmpaHuuu (om-go).
Mpumep: LLleamaroB V. Cucmem+u Backyaumu. C., Meg. u ¢usk., 2019, 8-11.

Ako aBmopume ca go mpuma, ce uanucBam damuauume, nocregBaHu om uHuuUaAume um (6e3 mouku). Koezamo
aBmopume ca noBeue om mpuma, cAeg uMemo Ha mpemus ce nuwe ,u gp.“ (3a AamuHuua — et al.“). HacmouuuBo ce
npenopbuBa uumupaHemo (no3HaBaHemo) u Ha BbAzapcku U3MOYHUUU.

Mamepuaaume ce usnpawam npe3 cauma: 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:

Type of publication Word count in the main text Word count in the abstract | Number of 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 transplant recipient.
In: Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.). Boston, Little, Brown and Co., 2019, 109-122.

— Books. Author(s). Title. Place of publication (city), publishing house, year of publication, pages (from-to). Example:
Sheytanov Y. Systemic Vasculitis. Sofia, Medicina i Fizkultura, 2019, 8-11.

In cases of not more than three authors, their surnames followed by their initials (without periods) are written. In cases
of more than three authors, “et al.” is written after the name of the third author. For translated books, also the original book
language and the translator are written.

The materials have to be sent by site: https://cardiojournal.eu/index.php/journal
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