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Pregledni i specijalni ¢lanci ne moraju da budu struktuirani po prethodnom modelu. Pregledni i specijalni ¢lanci ne treba da prelazi 5000 reci.

Literatura. Reference numerisati rednim arapskim brojevima prema redosledu navodenja u tekstu. Broj referenci ne bi trebalo da bude veci od 30, a broj
citiranih originalnih radova mora da bude najmanje 80%. Izbegavati koriSéenje abstrakta kao reference. Reference ¢lanaka koji su prihvaceni za Stampu ozna-
Citi kao ,,u Stampi” (in press) i priloZiti dokaz o prihvatanju rada. Reference se citiraju prema Vankuverskim pravilima, koja su zasnovana na formatima koja
koriste National Library of Medicine i Index Medicus. Naslove ¢asopisa takode treba skracivati prema nacinu koji koristi Index Medicus (ne stavljati tacke posle
skraéenice).

Ukoliko rad koji se navodi ima vise od 6 autora, onda navoditi tako $to se posle treceg autora staviti: et al. Stranice se citiraju tako $to se navode pocetna i
krajnja stranica (npr. 134-138).

Primer za navodenje reference iz ¢asopisa: Leal J, Ramon Luengo-Fermnandes R, Gray A, Petersen S, Rayner M. Economic burden of cardiovascular diseases
in the enlarged European Union. Eur Heart J 2006;27:1610-1619.

Primer za navodenje reference iz knjige: Nichols A, Rourke MH. Aging and hypertension. U knjizi: Hypertension. Urednici: Nichols A, Rourke MH. Lea and
Febiger; London/Melbourne, 1990:257-299.

Tabele se oznacavaju arapskim brojevima po redosledu navodenja u tekstu. Tabele raditi u programu Word, koristiti font Times New Roman, velic¢inu slova
12 pt, sa jednostrukim proredom i bez uvlacenja. Tabela mora da ima naslov i ukoliko se u tabeli koriste skracenice, iste treba objasniti u legendiispod tabele.
Svaku tabelu dati na posebnom listu papira.

Slike (grafikoni) se oznacavaju arapskim brojevima po redosledu navodenja u tekstu. Na posebnom listu dati naslov sa opisom slika (grafikona) i ukoliko se
koriste skracenice, iste treba objasniti u nastavku. Svaki grafikon treba dati na posebnom listu papira. Slike (grafikone) dati u formatu ppt, ai ili eps.
Fotografije se oznacavaju arapskim brojevima po redosledu navodenja u tekstu. Primaju se iskljucivo originalne fotografije (crno-bele ili u boji) na sjajnom,
glatkom (a ne mat) papiru. Na poledini svake fotografije treba napisati redni broj. Fotografiju moraju da budu u tif, eps ili ai formati, najmanje rezolucije
300dpi.

Napomena. Rad koji ne ispunjava sve gore navedene tehnicke uslove nece biti poslat na recenziju i bice vraéen autorima da ga dopune i isprave.
Glavni urednik i uredivacki odbor zadrZavaju pravo da radove, za koje smatraju da ne zadovoljavaju osnovne kvalitete i interesovanja publikovanja u ¢asopi-
su, ne posalje recenzentima i vrati autorima.



INSTRUCTIONS FOR AUTHORS

Heart and Blood Vessels is the official journal of the Serbian Cardiology Society and publishes Original articles, Case reports, Cardiovascular images, Review
articles and Special articles. It is mandatory to enclose, along with the manuscript, a letter to the Editor-in-chief stating that the manuscript:

o has not been previously published or is currently submitted for review to another journal

. was read and approved by all authors

The manuscript with all appendices should be addressed to:

Prof. Miodrag Ostojic, MD, PhD

Editor-in-Chief, Heart and Blood Vessels

and mailed to srceikrvnisudovi.urednistvo@gmail.com, branko.beleslin@gmail.com and mostojic2003@yahoo.com.

The Editorial Board will send it to reviewers for evaluation. Reviewers’ comments will be forwarded to the author to either correct the original manuscript in
accord with the suggestions or to express their opinion with adequate arguments in a letter to the Editor-in-chief explaining why they refrained from doing
as reviewers deemed appropriate. The final decision will be made by the Editor-in-Chief together with the Editorial Board whether to accept the manuscript
for publishing or not. For published manuscripts authors don’t get fees, while copyright is transferred to the publisher. The journal is published in Serbian
with summaries in English. Foreign authors can submit their manuscripts entirely in English.

We kindly request authors to keep their manuscripts for Heart and Blood Vessels clear, concise, rational, grammatically correct and in accord with the follow-
ing instructions.

GENERAL INSTRUCTIONS

Manuscript text should be prepared using a Word processing package, in Times New Roman font size 12. All margins set at 25mm of an A4 page, with no
alignment and 10mm tab at the beginning of each paragraph. In case special signs are used, please use Symbol font. Keep page numbering in the footer,
starting from the Title page. References should be marked by order of appearance in the text in Arabic numerals in round brackets. The manuscript should
be submitted in the following order:

. Title Page,

. Abstract,

. Body of the text,

. Tables, Figures’ descriptions,

o Figures or photographs.

Title page. A separate, first page should encompass the following:
o the title
o the name(s) of authors,
. the institution(s) and location of all authors (Please, index in Arabic numerals the different Institutions by order of appearance),
. short title,
. at the bottom of the page cite the corresponding author with his contact address, phone, fax number and email address.

Abstract. Next page should contain a 250 words abstract. Original papers should encompass: Introduction, Methods, Results and Conclusion. Structured form
of abstracts is not mandatory for case reports, review and special articles, but should not exceed 150 words.

The text should encompass: Introduction, Methods, Results, Discussion, Conclusions, and References. Subtitles should be typed in regular font and bold.
Short and simple sentences are advised. For medication, it is recommended not to use trade names, but their generic names. Abbreviations can be used in
the text, but only when necessary and properly introduced. All results should be cited in standard Sl units.

An original paper should be up to 4000 words.

A Case Report consists of an Introduction, Case presentation, Discussion and References. A Case Report should be up to 1500 words. Cardiovascular Images
shouldn’t be structured and should be up to 500 words.

Review and Special Articles don’t have to be structured and shouldn’t exceed 5000 words.

References. References should be marked in order of appearance in Arabic numerals. The number of quoted references shouldn’t exceed 50 out of which
80% should be original articles. It is advised to avoid abstracts as references. When quoting papers that are accepted for publishing, however, not yet pub-
lished, mark them as in press and enclose a printed proof of the manuscripts’ acceptance. References are quoted according to Vancouver style based on the
formats used by National Library of Medicine and Index Medicus. Journals’ titles should be shortened in accord with Index Medicus (no full stops after the
abbreviation). If the paper quoted has over 6 authors, after the third one, et al. should be used Pages are quoted as first and last (i.e. 134-136).

Article citation example: Leal J, Ramon Luengo-Fermnandes R, Gray A, Petersen S, Rayner M. Economic burden of cardiovascular diseases in the enlarged
European Union. Eur Heart J 2006;27:1610-1619.

Book citation example: Nichols A, Rourke MH. Aging and hypertension. In: Hypertension. Editors: Nichols A, Rourke MH. Lea and Febiger;London/Melbourne,
1990:257-299.

Tables are marked in order of appearance in Arabic numerals. Tables should be prepared using a Word processing package, Times New Roman font size 12,
single spaced with no indent. Each Table should have a title. If abbreviations are used in the Table, they should be defined in the explanatory footnote below.
Each table should be presented on a separate page.

Figures are marked in order of appearance in Arabic numerals. Please, provide on seprate page Figure legends. Each Figure should be prepared on a separate
page using following format: ppt, ai or eps.

Photographs are marked in order of appearance in Arabic numerals. Only original photographs are accepted (black and white or color) on glossy paper. The
back of each photograph should have the number and an arrow marking the top. The photograps should be prepared in following format: tip, eps, or ai, with
minimal resolution of 300dpi.

Note. A paper not fully compliant with all aforementioned rules and regulations, will not be forwarded to reviewers, but returned to authors for correction.
The Editor-in-Chief and the Editorial Board can reject any manuscript they deem not in the scope of the journal or not acceptable in terms of baseline quality
of publishing material, even prior seeking reviewers’ opinion.

CIP - Katalogizacija u publikaciji
Narodna biblioteka Srbije, Beograd

Srce i krvni sudovi: Casopis UdruZenja kardiologa Srbije
Heart and blood vessels: Journal of Cardiology society of Serbia
Editor in-chief Miodrag Ostoji¢, Godina 4,

Volumen 33, Broj 4

Beograd, Koste Todorovi¢ 8: UdruZenje kardiologa Srbije
2014-Beorad: Newassist doo

Tromesec¢no-Broj 1 izaSao 2011. god.

ISSN 182-4835=Srce i krvni sudovi
COBISS.SR-ID 174253580




SRCE | KRVNI SUDOVI

Volumen 33 Broj4 2014. godina

UDRUZENJE KARDIOLOGA SRBIJE
CARDIOLOGY SOCIETY OF SERBIA

Prva iskustva u primeni rivaroksabana kod bolesnika sa pluénom tromboembolijom koji su primali tromboliticku terapiju 227
First experiences in the implementation of rivaroxaban in patients with pulmonary thromboembolism who received
thrombolytic therapy

Slobodan Obradovié, Boris Dudovié, SnjeZana Vukoti¢, Danijela Vranes, Miodrag Sip¢&ié, Lidija Torbica, Nenad Ratkovic,
Veljko Mili¢, Bojana Subotic¢, Andelka Risti¢

Gastrointestinalno krvarenje kod bolesnika sa akutnim infarktom miokarda le¢enog primarnom PCl - prikaz slucaja 231
Gastrointestinal bleeding in a patient with acute myocardial infarction treated with primary percutaneous coronary
intervention — case report

Ida Suboti¢, Nebojsa Radovanovic¢, Mina Radosavljevi¢ Radovanovié, Ana Novakovic¢, Maja Prodanovic¢

Arterijska hipertenzija i disekcija aorte 234
Arterial hypertension and aortic dissection
Tanja Popov, Andrija Tenji, Jadranka Dejanovi¢, Gordana Pani¢

Asimptomatska tesna aortna stenoza i test opterecenjem 238
Asymptomatic severe aortic stenosis and stress testing
Marko Banovic, Biljana Obrenovic Kiréanski

Lecenje arterijske hipertenzije u svetlu novih preporuka 241
Treatment of arterial hypertension in the light of new guidelines
Bojan lli¢, Milovan Stojanovi¢, Marina Deljanin Ili¢

Bolesnik sa valvularnom manom koji se sprema za nekardijalnu hirurgiju 246
A patient with valvular heart disease getting prepared for non-cardiac surgery: Case Report

Natasa Jankovié, Dragan V. Simic¢, Ognjen Gudelj, Dijana Dikic, Vladan Kovacevic, lvana Petrovic,

Milan Marinkovié, Aleksandar Kocijancic, Nebojsa Mujovi¢

Hronicna sréana insuficijencija — maligna bolest? 249
Chronic heart failure — a malignant disease?
RuZica Jankovi¢ Tomasevic, Svetlana Apostolovic¢

Prikaz slucaja bolesnice sa hipertroficnom neopstruktivnom kardiomiopatijom u svetlu Evropskih preporuka

za dijagnozu i le¢enje hipertroficne kardiomiopatije 251
Case of the patient with non-obstructive hypertrophic cardiomyopathy regarding to European guidelines

on diagnosis and management of hypertrophic cardiomyopathy

Olga Petrovic, Bosiljka Vujisi¢ Tesi¢, lvana Nedeljkovic¢, Milan Petrovic, Marija Boricic¢ Kostic,

Milorad Tesi¢, Danijela Trifunovié, Mirjana Dragovic¢

Almanah 2013: Acute coronary syndromes 254
Pascal Meier, Alexandra J Lansky, Andreas Baumbach

Almanah 2013: cardiac arrhythmias and pacing 261
Reginald Liew

Almanah 2013: heart failure 273
Andrew L Clark

Almanah 2013: novel non-coronary cardiac interventions 279

Pascal Meier, Olaf Franzen, Alexandra J Lansky

Almanah 2013: stable coronary artery disease 288
Shahed Islam, Adam Timmis




227

Srce i krvni sudovi 2014; 33(4):227-230

Originalni rad

Prva iskustva u primeni rivaroksabana kod
bolesnika sa pluénom tromboembolijom koji su
primali tromboliticku terapiju

Slobodan Obradovié, Boris DZudovié, SnjeZana Vukotié, Danijela Vranes, Miodrag Sip¢&ié,

Lidija Torbica, Nenad Ratkovic, Veljko Mili¢, Bojana Suboti¢, Andelka Risti¢

Klinika za urgentnu medicinu, VMA, Medicinski fakultet, Univerzitet odbrane, Beograd

Sazetak

Klju€ne reci

Uvod

Uvod. Novi — direktni antikoagulantni lekovi su usli u najnovije preporuke za lecenje plué¢ne trombo-
embolije (PTE). Medutim, nepoznato je da li se i na koji nacin ovi lekovi mogu koristiti u leCenju bole-
snika sa PTE nakon primene tromboliticke terapije jer su ovi bolesnici iskljucivani iz svih randomizova-
nih studija.

Pacijenti. Analizirali smo ishod lecenja kod 101 bolesnika sa PTE koji su leceni u Klinici za urgentnu
internu medicinu VMA od 2010. do 2014. godine. Kod 53 bolesnika su nakon inicijalne terapije hepa-
rinima uvedeni vitamin K antagonisti, 9 bolesnika je bilo na heparinima, 37 bolesnika je primalo riva-
roksaban i kod 3 bolesnika je dat dabigatran kao antikoagulans.

Rezultati. Intrahospitalna smrt je zabelezena kod 11,1 % (1/8) bolesnika na rivaroksabanu bez trom-
bolize, kod 0 % (0/28) bolesnika koji su primali rivaroksaban i trombolizu, kod 4,8 % (1/20) bolesnika
na vitamin K antagonistima bez trombolize, kod 0 % (0/32) bolesnika na vitamin K antagonistima i
trombolizi, kod 75 % (6/2) bolesnika koji su dobijali samo heparin i 0 % kod bolesnika na dabigatranu
(0/3). Sestomeseéna smrt je zabeleZena kod 22,2 % (2/7) bolesnika samo na rivaroxabanu, kod 3,6 %
(1/26) bolesnika sa trombolizom i rivaroksabanom, kod 19 % (4/17) bolesnika sa vitamin K antagoni-
stima bez trombolize, kod 3,1 % (1/31) bolesnika sa vitamin K antagonistima nakon trombolize, kod
87,5 % (7/1) bolesnika samo na heparinu i kod nijednog bolesnika samo na dabigatranu (0/3). Znacaj-
na krvarenja su zabeleZena iskljuvo intrahospitalno i to kod 25 % bolesnika na rivaroksabanu nakon
trombolize i kod 18,8 % kod bolesnika na vitamin K anagonistima nakon trombolize (p=ns). Nije bilo
fatalnih krvarenja.

Zakljucak. Rivaroksaban je verovatno podjednako bezbedan i efikasan u poredenju sa klasicnim lece-
njem (heparini i prevodenje na vitamin K antagoniste) kod pacijenata sa PTE nakon primene trombo-
liticke terapije.

pluéna embolija, rivoraksaban, tromboliticka terapija

odredena peroralno data doza ima predvidljiv antikoa-
gulantni ucinak i nije potrebno merenje antikoagulantne

okom poslednjih nekoliko godina novi direktni
oralni antikoagulansi su zahvaljujuci rezultatima
iz velikih randomiziranih studija usli u Siroku
upotrebu kod prevencije tromboembolizma na-
kon zamene kuka i kolena endoprotezama, u prevenciji
mozdanog udara kod bolesnika sa atrijalnom fibrilaci-
jomiulecenje venskog tromboembolizma, Sto ukljucuje
i bolesnike sa dubokom venskom trombozom i pluénom
tromboembolijom. Ovi lekovi su bili najmanje podjed-
nako efikasni kao klasi¢na kombinacija niskomolekular-
nog heparina i vitamin K antagonista, a ispoljili su zna-
¢ajno vecu bezbednost, tj. manje hemoragijskih
komplikacija¥™”. Prednost ovih lekova je u tome Sto

aktivnosti sem u posebnim slucajevima (krvarenje ili
neophodnost hitne hirurske intervencije) i Sto hrana i
lekovi mnogo manje nego kad su u pitanju vitamin K
antagonisti uticu na njihov antikoagulantni efekat®.
Kada su u pitanju duboke venske tromboze i pluéne
tromboembolije, zahvaljujuci velikim randomiziranim
studijama i dabigatran (RECOVER I i Il)?3, i rivaroxaban
(EINSTEIN-DVT i EINSTEIN-PE)*S, i apixaban (AMPLIFY)E,
i edoksaban (HOKUSAI-VTA)” usli su u preporuke za le-
¢enje bolesnika sa DVT/PTE ukoliko pacijenti nemaju
tesku bubreznu insuficijenciju (klirens kreatinina za ri-
varoxaban i apiksaban ispod 15 ml/min., a za dabigatran
30 ml/min.)%.

Kontakt osoba: Prof. dr Sloboan Obradovic, Klinika za urgentnu intrenu kliniku, VMA. E-mail: sloba.d.obradovic@gmail.com
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Medutim, sve pomenute studije su iskljucivale bolesnike
koji su primili tromboliticku terapiju tako da nemamo
podatke za tu grupu bolesnika. Poseban problem kod
ove grupe bolesnika je kako i kada ukljuciti nove oralne
antikoagulanse. Cilj ovog rada je da se prikazu iskustva
sa primenom rivaroksabana u le¢enju akutne PTE, a na-
rocito da se pokazu rezultati primene kod bolesnika koji
su dobili PTE zbog hemodinamske nestabilnosti i/ili izra-
zene disfunkcije desne komore.

Metodologija

U periodu od 2010. godine do novembra 2014. godine na
Klinici za urgentnu internu medicinu lecen je 101 bolesnik
sa skenerskom angiografijom dokazanom PTE. Prosecne
godine bolesnika su bile 60+17, a Zene su bile nesto vise
zastupljene (53, 52,5 %). Osnovne karakteristike bolesnika
su prikazane u tabeli 1. Na prijemu bolesnika se na osnovu
klinicke slike (arterijski krvni pritisak i sr¢ana frekvenca),
nalaza gasova u arterijskoj krvi, ehokardiografskog i nalaza
na MDCT pluéno angiografiji procenjivao rizik za umiranje
od PTE i za eventualno razvijanje posledi¢ne sekundarne
pluéne hipertenzije. Bolesnici koji su bili tahikardicni
(SF>100 u min.), hipotenzivni (sistolni pritisak<90 mmHg),
koji su imali teSku hipoksemiju (p02<50 mmHg u arterij-
skoj krvi) sa znacima opterecenja DK (SPDK>40 mmHg i
odnos DK/LK u dijastoli na MDCS>1) smatrani su da su pod
visokim rizikom i ukoliko nisu imali kontraindikacija nakon
obavljene dijagnostike, leceni su trombolitickom terapi-
jom. Bolesnici sa hipotenzijom u Soku leceni su brzim pro-
tokolima (alteplaza 0,9 mg/kg za 2 sata, ili tenekteplaza
prema kg telesne teZine, ili streptokinaza 1500.000 jedini-
ca tokom 2 sata), a bolesnici koji nisu bili u Soku leceni su
prolongiranim protokolima (streptokinaza 100.000 j/sat
od 1.500.000 do 3.000.000 jedinica u ukupnoj dozi, ili ul-
trazvucno-olak$anom kateterskom trombolizom sa alte-
plazom u dozi od 2 do 3 mg/sat u ukupnoj dozi od 50 do
80 mg). Nakon inicijalne primene trombolitika pacijenti su
jos 24 sata najmanije, ili do hemodinamske stabilizacije,

bili na kontinuiranom heparinu uz preciznu kontrolu akti-
viranog parcijalnog tromboplastinskog vremena i monito-
ring fibrinogena, ostalih hemostaznih parametaraikrvne
slike. Nakon kontinuirane infuzije heparina preslo bi se na
frakcionisani heparin uz najmanje petodnevno preklapa-
nje za vitamin K antagonistima ili bi se direktno preslo na
primenu rivaroxabana u pocetnoj dozi od 15 mg na 12 sati
uz obroke. Pre otpusta iz bolnice pacijentima bi se obave-
zno uradio kontrolni ultrazvucni pregled za procenu funk-
cije desne komore i kontrolna MDCT-PA ili perfuziona
scintigrafija pluéa. Klinicke i laboratorijske kontrole su se
zakazivale na mesec, 3 meseca (kada se obavezno radi i
ehokardiografska kontrola) i posle na 6 meseci od otpusta.
U slucaju potrebe radili bi se ponovo MDCT-PA i scintigra-
fija plu¢a. Znacajno krvarenje je pra¢eno sve vreme po
ISTH (International Society of Thrombosis and Haemosta-
sis)® kriterijumima (fatalno krvarenje, krvarenje u kriti¢nim
zonama ili organima i pad krvne slike za vise od 20 g/L i
potreba za transfuzijom krvi). Smrtni ishodi su definisani
prema etiologiji na one koji su verovatno posledica PTE i
na one koji nisu.

Rezultati

Od ukupno 101 bolesnika sa PTE, 37 je dobilo rivaroksa-
ban tokom hospitalizacije i nastavilo vanbolnicko lece-
nje, dok su vitamin K antagonsti uvedeni nakon inicijalne
terapije heparinima kod 53 bolesnika, samo heparine je
dobijalo 8 bolesnika (bolesnici koji su umrli pre nego sto
im se uvela oralna antikoagulantna terapija i bolesnici
sa malignim bolestima koji su nastavili da primaju pro-
longirano frakcionisani heparin kao osnovni antikoagu-
lans) i 3 bolesnika je dobilo dabigatran kao antikoagu-
lantni lek. Osnovne osobine bolesnika, cele grupe i
grupe u kojoj je uveden rivaroksaban, a koja je podelje-
na na grupu koja je dobijala tromboliticku terapiju i na
grupu koja nije, prikazane su u tabeli 1.

Glavni ishodi lecenja, smrtnost u bolnici i u periodu pra-
¢enja od 6 meseci, kao i verovatni uzroci smrti i ucestalost

Tabela 1. Osnovne karakteristike bolesnika sa PTE u odnosu na primenu rivaroksa-

bana i rivaroksabana nakon tromboliticke terapije

Osnovne osobine bolesnika Svi bolesnici Rivaroxaban Rivaroxaban
Ne-tromboliza Tromboliza
N=101 N=9 N=28
Godine 60+17 59+15 61+15
Pol — zene (%) 53 (52,5) 5(55,6) 14 (50,0)
Hirurgija pre PTE — n (%) 21 (20,8) 1(11,1) 9(32,1)
Aktivno pusenje 24 (23,8) 2(22,2) 5(18,5)
Maligna bolest 11 (10,9) 1(11,1) 1(3,6)
Simptomatska DVT 56 (55,4) 6 (66,7) 16 (57,1)
PESI skor — n (%)? 1(0-2) 1(0-3) 1(0-2)
0 31(30,7) 5(55,6) 10 (35,7)
1 25 (24,8) 1(11,1) 9(32,1)
2 20 (19,8) 1(11,1) 4 (14,3)
3ivise 19 (18,8) 2(22,2) 5(17,9)
Sokni indeks>1 — n (%) 41 (40,6) 3(33,3) 10 (35,7)
Hipotenzija <90 mmHg — n (%) 18 (17,8) 0(0,0) 4 (14,3)
SPDK na prijemu — mmHg+SD 51,3+17,0 34,4+15,6 57,7+17,4
Odnos DK/LK u dijastoli >0,9 MDCT 53 (52,5) 3(33,3) 18 (64,3)
Tromboliticka terapija 64 (63,4) 0(0,0) 28 (100,0)

1Pojednostavljeni PESI skor se nije mogao izraunati za bolesnike kod kojih nismo imali sve podatke za

izraCunavanje skora.
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Tabele 2. Ishod lecenja PTE u periodu od 6 meseci u odnosu na primenu ri-

varoksabana i trombolitika

Rivaroxaban Rivaroxaban
Najvazniji klinicki ishodi Svi bolesnici | Ne-tromboliza Tromboliza
N=101 N=9 N=28
Intrahospitalna smrt —n (%) 8(7,9) 1(11,2) 0(0,0)
Smrt unutar 6 meseci — n (%) 15 (14,9) 2(22,2) 1(3,6)
PTE uzrok smrti — n (%) 7 (6,9) 0(0,0) 1(3,6)
Drugi uzroci — n (%) 8(7,9) 2(22,2) 0(0,0)
Veliko krvarenje — n (%) 15 (14,9) 1(11,1) 7 (25,0)
Fatalno krvarenje — n (%) 0(0,0) 0(0,0) 0(0,0)
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Broj dana do smrti od prijema u 6 meseci
Slika 1. Kaplan-Meierove krive preZivljavanja u 6 meseci
u zavisnosti od primenjene oralne antikoagulantne te-
rapije (vitamin K antagonisti vs rivaroxaban)

znacajnog krvarenja zbirno je prikazana u tabeli 2 i u gra-
fikonima 1i 2. Smrtnost unutar 6 meseci je bila 3,6 %
(1/27) kod bolesnika koji su primili trombiliti¢ku terapiju
i posle toga prevedeni na rivaroksaban, a 3,1 % (1/31) kod
bolesnika koji su primili tromboliticku terapiju i prevedeni
na vitamin K antagoniste. Znacajno krvarenje je dijagno-
stikovano kod 25 % (7/21) bolesnika sa rivaroksabanom
nakon trombolize i kod 18,8 % (6/26) bolesnika koji su
nakon trombolize prevedeni na vitamin K antagoniste,
p=0,755. Jedan bolesnik (1,6 % od bolesnika koji su pri-
mali tromboliticku terapiju) je imao intrakranijalnu he-
moragiju (subarahnoidalnu hemoragiju i manju intrace-
rebralnu hemoragiju) nakon trombolize i nakon 2 tablete
rivaroksabana, sto je iziskivalo potpun prekid antikoagu-
lantne terapije na 21 dan nakon ¢ega je pacijent otpusten
sa 10 mg rivaroksabana dnevno. Nisu zabeleZena fatalna
krvarenja iako je tromboliticka terapija primenjena kod
64 bolesnika. Sva znacajna krvarenja su uglavnom zabe-
lezena u prvih 5 dana leCenja i zahtevala su najcesce ga-
stroskopiju u slucaju gastrointestinalnih krvarenja koja su
bila najc¢eséa, intenzivnu primenu inhibitora protonske
pumpe, 2—-4 jedinice deplazmatisane krvi i 300-600 ml
sveZe zamrznute plazme i prekid antikoagulantne terapije
od 1 do 3 dana. Kod bolesnika sa subarahnoidalnom he-
moragijom smo primenili sveze zamrznutu plazmu 600
ml i 1000 mg traneksamicne kiseline uz uvodenje nimo-
dipina, Sto je stabilizovalo bolesnika bez neuroloskog de-
ficita. U periodu od 6 meseci nisu registrovani simpto-
matski recidivi DVT i PTE osim moguceg fatalnog recidiva
PTE iiznenadne smrti kod bolesnika sa ve¢ opisanom in-
trakranijalnom hemoragijom 7 dana nakon otpusta iz

censored

| Vitamin K antagonisti ne
: tromboliza-censored
Vitamin I antagonisti

[ tromboiiza-censored

Ukupno preZivljavanje bez krvarenja (1-preZivljavanje
bez krvarenja u %)
i
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Vreme u danima kada je bolesnik krvario
Slika 2. Kaplan-Meierove krive, prezivljavanje bez zna-
¢ajnog krvarenja

bolnice. Drugi znacajniji nezeljeni efekti rivaroksabana
nisu zabeleZzeni sem kratkotrajnog prolaznog porasta
transaminaza kod jedne bolesnice za 3 puta vise od nor-
malnih vrednosti Sto se moglo pripisati leku s obzirom da
nisu nadeni drugi razlozi za ovaj porast.

Diskusija

U nasoj studiji smo prikazali rezultate le¢enja 37 bole-
snika koji su primali rivaroksaban kao osnovni koagulans
u lecenju plu¢ne tromboembolije od kojih je 28 bolesni-
ka primilo tromboliticku terapiju. Nije nadena znacajna
razlika u smrtnosti tokom 6 meseci kod bolesnika koji su
leceni trombolizom i vitamin K antagonistima u odnosu
na trombolizu i rivaroksaban. Bolesnici koji su primali
tromboliti¢ku terapiju i koji su prevedeni na rivaroksa-
ban su imali nesto ¢es$ce znacajno krvarenje od bolesni-
ka koji su nakon trombolize prevedeni na vitamin K an-
tagoniste, ali ova razlika nije dostigla znacajnost. Ono
sto je bitno nije bilo fatalnih krvarenja ni na rivaroksa-
banu ni na vitamin K antagonistima, a samo jedan bole-
snik je imao nefatalnu intrakranijalnu hemoragiju.
Rezultati nase studije ukazuju da je rivaroksaban vero-
vatno jednako efikasan i bezbedan za primenu i kod bo-
lesnika sa PTE i nakon Sto su primili tromboliticku tera-
piju. Vedina krvarenja su verovatno vezana upravo za
primenu tromboliticke terapije i dogodila su se unutar
3 dana od primene trombolitika, a nisu zabeleZena zna-
¢ajnija krvarenja nakon izlaska iz bolesnice. Svi bolesnici
su po izlasku iz bolnice bar mesec dana bili na pantopra-
zolu u jednoj dozi od 20 mg na dan.
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Abstract

First experiences in the implementation of rivaroxaban in patients with pulmonary
thromboembolism who received thrombolytic therapy

Slobodan Obradovié, Boris DZudovi¢, SnjeZana Vukotié, Danijela Vranes, Miodrag Sipci¢, Lidija Torbica, Nenad Ratkovic,
Veljko Mili¢, Bojana Subotic¢, Andelka Risti¢

Clinic of Emergency medicine, Military Medical Academy, School of Medicine, University of Defense, Belgrade

Background. New direct anticoagulant drugs have entered the most recent guidelines for the management of pulmonary
thromboembolism (PTE). However, it is still unknown whether and how these drugs could be used in treatment of patients
with PTE after they received thrombolytic therapy, because these patients have been excluded from all randomized trials.
Patients. We analyzed an outcome of the treatment of 101 patients diagnosed with PTE who were treated in Clinic for emergency
end internal medicine in Military Medical Academy in a period 2010-2014. After initial therapy with heparins, 53 patients received
vitamin K antagonists, 9 patients remained only on heparins, 37 received rivaroxaban and 3 patients received dabigatran.
Results. In-hospital mortality was present in 11.1 % (1/8) of patients on rivaroxaban without thrombolysis, in 0 % (0/28) of
patients who were treated with rivaroxaban and thrombolysis, in 4.8 % (1/20) of patients who received vitamin K antagonists
without thrombolysis, in 75 % (6/9) of patients treated only with heparins and in 0 % (0/3) of patients treated with dabigatran.
Six-month mortality rate was 22.2 % (2/7) of patients treated only with rivaroxaban, 3.6 % (1/26) of patients treated with
thrombolysis and rivaroxaban, 19 % (4/17) of patients who received vitamin K antagonists without thrombolysis, 3.1 % (1/31)
of patients who received vitamin K antagonists after receiving thrombolysis, 87.5 % (7/9) of patients only on heparins and in
none of patients (0/3) treated only with dabigatran. Significant bleeding was noticed only during in-hospital stay and in par-
ticular in 25 % of patients treated with rivaroxaban after thrombolysis and in 18 % of patients treated with vitamin K antago-
nists after thrombolysis (p=ns). There were no fatal bleedings.

Conclusion. Rivaroxaban is probably equally safe and effective compared with conventional treatment (heparin and continu-
ation of the vitamin K antagonists) in patients with PTE after administration of thrombolytic therapy.

Keywords: pulmonary embolism, rovoroxaban, thrombolytic therapy
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Prikaz pacijenta

akutnim infarktom miokarda lecenog primarnom
PCI - prikaz slucaja

Ida Suboti¢?, Nebojsa Radovanovic*?, Mina Radosavljevi¢ Radovanovic*?, Ana Novakovic?,

Maja Prodanovic?

IKlinika za kardiologiju, Klinicki centar Srbije, Beograd, Srbija, *Medicinski fakultet Univerziteta u Beogradu, Beograd,
Srbija
Sazetak Sve veca upotreba dvojne antitrombocitne terapije dovela je i do povedéanja ucestalosti krvarenja iz ga-
stroinestinalnog trakta. Prikazan je slucaj bolesnika starog 54 godine, primljenog u Koronarnu jedinicu iz
sale za kateterizaciju srca nakon primarne PCl u okviru akutnog infarkta srca. Na koronarografiji je uoce-
na okludirana desna koronarna arterija u koju je implantiran stent i pacijent je, hemodinamski stabilan,
preveden u KJ. Tre¢eg dana hospitalizacije dolazi do pojave obilne hematemeze, bez ijednog prethodno
postojecéeg faktora rizika za krvarenje, zbog Cega je obustavljena dvojna antitrombocitna terapija, ordi-
nirani inhibitori protonske pumpe i transfuzija krvi. Na ezofagogastroduodenoskopiji uocen je difuzni
erozivni gastroduodenitis, sa sluznicom prekrivenom fibrinom. Kako se hematemeza nije vise ponavljala,
uz gastroenterolosko pracenje, u terapiju je postepeno vra¢ena antitrombocitna terapija, i bolesnik je
16. dana u stabilnom stanju otpusten kudi.

Kljucne reci

Uvod

rimena dvojne antitrombocitna terapije kod

pacijenata sa akutnim koronarnim sindromom

(AKS) znacajno smanjuje ishemijske komplika-

cije, ali povecava rizik od krvarenja®. Cest izvor
krvarenja je upravo gastrointestinalni trakt, kako kod
bolesnika koji su tretirani konzervativhom terapijom,
tako i kod pacijenata koji su le¢eni invazivnim metodom
(bilo da se radi o primarnoj ili elektivnoj perkutanoj ko-
ronarnoj intervenciji — PCl)%. Gastrointestinalna krvare-
nja ¢ine oko 50 % svih spontanih krvarenja koja je javlja-
ju u inicijalnoj fazi AKS, a ova komplikacija znacajno
pogorsava prognozu kod pacijenata sa AKS. Dokazano je
da pacijenti kod kojih se desi ovaj nezeljeni dogadajima-
ju povecani ukupni i sr¢ani jednogodisnji mortalitet, kao
i incidencu neZeljenih dogadaja kao $to su novi infarkt
miokarda i neplaniranu revaskularizaciju3.

Prikaz pacijenta

Bolesnik star 54 godine primljen je u Koronarnu jedinicu
(KJ) Urgentnog centra KCS iz sale za kateterizaciju srca
nakon primarne PCl u okviru akutnog infarkta miokarda
inferiorne lokalizacije. Bolesnik je naveo da je to bila
prva prezentacija koronarne bolesti i da je tipican bol u
grudima osetio 3 h pre intervencije. Ostala anamneza
po sistemima je bila uredna, bez faktora rizika za krva-
renje. Pozvao je sluzbu hitne pomoci koja je slikala EKG

gastrointestinalno krvarenje, akutni infarkt miokarda, primarna PCI

na kome je videna ST elevacija u inferiornim odvodima
sa ST depresijom u indirektnim odvodima. Nakon ordi-
nirane dvojne antitrombocitne terapije (Aspirin 300 mg
i Klopidogrel 600 mg) transportovan je u salu za katete-
rizaciju srca KCS. Na koronarografiji je videna okludirana
desna koronarna arterija u koju je implantiran stent.
Intervencija je protekla uredno, nakon ¢ega je bolesnik
primljen u Koronarnu jedinicu. Pri prijemu u KJ bolesnik
je hemodinamski stabilan, kardiopulmonalno kompen-
zovan i bez bolova u grudima. U daljem toku lecen je
dvojnom antitrombocitnom terapijom (Aspirin 100 mg,
Klopidogrel 75 mg), beta blokatorom i statinom. U labo-
ratorijskim analizama osim povisenih vrednosti kardios-
pecificnih enzima (CKmax-1269 U/L) i lipida (uk. hole-
sterol-6.1 mmol/l, HDL-1.12 mmol/l, LDL -5.1 mmol/l),
ostali laboratorijski nalazi su u granicama referentnih
vrednosti. Na ultrazvuku srca videna je leva komora nor-
malne veli¢ine i debljine zidova sa hipo do akinezijom
bazalnog segmenta donjeg zida, oCuvane ukupne sistol-
ne funkcije, EF 55 %. Treceg dana hospitalizacije bole-
snik povra¢a taman sadrzaj, a u krvnoj slici se registruje
pad hemoglobina za 45 g/l (135...90 g/I). Konsultovan
je gastroenterolog koji ukida dvojnu antitrombocitnu
terapiju i ordinira transfuziju krvi, inhibitore protonske
pumpe i parenteralnu nadoknadu te¢nosti. Uradena je
gastroskopija koja je pokazala difuzni erozivni gastrodu-
odenitis, sa sluznicom pokrivenom fibrinom (u trenutku
pregleda nije bilo aktivnog krvarenja). Analiza na antite-

Kontakt osoba: Dr Ida Suboti¢, Koronarna jedinica Klinike za kardiologiju KCS, Koste Todorovica 8, Beograd, Srbija, tel: +381113662331,

e-mail: ida.subotic@gmail.com
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Slika 1. Koronarani angiogram pokazuje infarktnu arteriju (RCA) pre i posle primarne PCI

Slika 2. Erozivni gastritis

la za H.pylori bila je negativna. S obzirom da se krvarenje
nije vise ponavljalo, od treceg dana u terapiju je, u do-
govoru sa gastroenetrologom, postepeno vra¢ena anti-
trombocitna terapija (ASA u acidorezistentnom obliku i
klopidogrel, uz blokatore protonske pumpe i preparate
gvozda). Nakon nedelju dana od neZeljenog dogadaja
uradena je kontrolna gastroskopija na kojoj je videna
samo blaga hiperemija Zeludacne i duodenalne sluznice.
Bolesnik je 16. dana otpusten kuci u stabilnom stanju.

Diskusija

AKS je stresan dogadaj za organizam koji dovodi, izmedu
ostalog, i do smanjenja otpornosti gastrointestinalne
sluznice. S druge strane, kod pacijenata sa AKS prime-
njuje se dvojna antitrombocitna terapija, $to je dodatni
rizik za krvarenje, te iako tienopiridini ne oStecuju direk-
tno sluznicu, kada se primenjuju u kombinaciji sa aspi-
rinom, povecava se rizik za krvarenje 2—4 puta*. Pored
toga, osim pacijenata sa veé poznatim gastrointestinal-
nim (GIT) oboljenjima i tegobama, postoji i jedan proce-
nat bolesnika koji imaju klini¢ki neprezentovana, a po-
stojeca GIT oboljenja.

U preporukama za le¢enje STEMI iz 2012. godine inhibi-
tori protonske pumpe (IPP) su indikovani u inicijalnoj
fazi AKS kod visokorizi¢nih pacijenata. Markeri visokog

rizika za gastrointestinalno krvarenje su: prethodna ga-
strointestinalna krvarenja, poznata ulkusna bolest, sta-
rost preko 65 godina, poznata infekcija H.pylori, istovre-
mena primena kortikosteroida, antikoagulantne terapije
i nesteroidnih antiinflamatornih lekova®. Kada se gastro-
intestinalno krvarenje dogodi, produzava se intrahospi-
talni boravak, mora se ukinuti dvojna antitrombocitna
terapija, Sto povecava rizik od novih ishemijskih doga-
daja, povecava se ucestalost komplikacija, kao i morta-
litet>>®. Pored toga, ovim pacijentima je ¢esto potrebno
dati transfuziju krvi, koja takode moze imati Stetna dej-
stva, poveéava mortalitet, uCestalost reinfarkta, kao i
pluéne infekcije. Mehanizam nastanka tih Stetnih dejsta-
va je multifaktorijalan i najées¢e udruzen sa skladiste-
njem krvi’#°,

lako je jedno vreme postojala bojazan da istovremena
primena pojedinih IPP sa klopidogrelom usporava i sma-
njuje njegovo antiagregaciono dejstvo'®!!, nove studije
su pokazale da nema jasnih dokaza da farmakokinetska
interakcija izmedu klopidogrela i IPP ima znacajne klinicke
posledice!?. Takode, pokazano je da nema farmakokinet-
ske interakcije izmedu vedine IPP i novih antitrombocitnih
lekova®?. S obzirom da i klopidogrel i IPP imaju kratak po-
luZivot u plazmi (manje od 2 sata), intereakcija ova dva
leka moze se smanijiti njihovim uzimanjem u razli¢ito vre-
me?®, Gledano sa ekonomskog stanovista, krvarenje kao
komplikacija kod bolesnika sa akutnim infarktom miokar-
da znacajno podize cenu leenja jer, osim $to podrazume-
va duze bolnicko lecenje, vrlo ¢esto zahteva i primenu
transfuzije krvi, a cena jedne doze transfuzije odgovara
ceni 30 kutija pantoprazola.

S obzirom na visok rizik od tromboze stenta kod ranog
iskljucivanja dvojne antiagregacione terapije, potrebna
je Sto brza procena prestanka ili bar smanjenja rizika od
krvarenja i postepeno vraéanje antitrombocitne terapi-
je. Raniji stav da je klopidogrel bezbedniji kod bolesnika
koji su imali gastrointestinalno krvarenje od aspirina
doveden je u pitanje studijama koje su pokazale da tie-
nopiridini usporavaju zarastanje ulkusa suprimiranjem
oslobadanja faktora rasta iz trombocita®*. U klini¢koj
studiji Chana i saradnika®* bolesnici kod kojih je prime-
njen acidorezistentni oblik aspirina uz IPP imali su zna-
¢ajnije manja rekurentna krvarenja u odnosu na bole-
snike koji su primali klopidogrel.

Prikazan je slucaj pacijenta sa AIM le¢enog primarnom
PCI, bez prethodno postojecih faktora rizika za GIT krva-
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Abstract

Gastrointestinal bleeding in a patient with acute myocardial infarction treated with primary
percutaneous coronary intervention — case report

Ida Suboti¢?, Nebojsa Radovanovic¢?, Mina Radosavljevi¢ Radovanovic?, Ana Novakovic', Maja Prodanovic?

1Cardiology Clinic, Clinical Center of Serbia, Belgrade, Serbia, 2Medical School, University of Belgrade, Belgrade, Serbia

The increasingly prevalent use of antithrombotic drug combination is resulting in growing rates of gastrointestinal bleeding. We
decribe a case of 54-years-old patient, admitted to Coronary Care Unit, presented with inferior STEMI. The patient was subsequ-
ently found to have acute occlusion of the right coronary artery and was treated with primary percutaneous coronary interven-
tions for RCA. In the beginning he was hemodynamically stable but on third day hematemesis had occured, without any known
risk factor for gastrointestinal bleeding. The haemorrhage demanded haemodynamic stabilization, achieved by colloid infusion,
blood transfusions and proton pump inhibitors, dual antithrombocite therapy was stopped. Esophagogastroduodenoscopy had
shown gastrodudenitis erosiva sangiunans, with mucosa covered with fibrine. Since it was one time event, with gastroenetrolo-
gist involved, dual antiplatelet therapy was slowly induced in therapy and on the 16th day the patient was was discharged from
hospital in stable state.

Keywords: gastrointestinal bleeding, acute myocardial infacrtion, primary PCl
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Prikaz pacijenta

Arterijska hipertenzija i disekcija aorte
Tanja Popov, Andrija Tenji, Jadranka Dejanovi¢, Gordana Panic
Institut za kardiovaskularne bolesti Vojvodine, Sremska Kamenica

Sazetak

Kljucne reci

Uvod

Uvod. Disekcija aorte je hitno stanje u kardiologiji i kardiohirurgiji sa visokim mortalitetom. Najéesci
faktor rizika povezan sa disekcijom je arterijska hipertenzija i to uglavnom lose regulisana.

Prikaz slucaja. Bolesnica u 22. godini Zivota i IV mesecu trudnoce hitno hirurski lecena zbog disekcije
aorte DeBakey tip I, ucinjena intervencija po Bentalu, a drugog postoperativnog dana zbog intrauterine
smrti ploda evakuacijona kiretaza. Sada primljena zbog tromboze vestacke aorten valvule, prethodno
nekoliko dana nije uzimala antikoagulantnu terapiju. Bolesnik u 57. godini Zivota hitno hirurskile¢en zbog
disekcije aorte DeBakey tip I, u€injena interpozicija tubus grafta u ascedentnu aortu. Sada primljen zbog
neregulisane rezistentne hipertenzije. Pri prijemu u rutinskim analizama ustanovljena hipotireoza sa
nemerljivo visokim vrednostima TSH. Zapoceta supstitucija levotiroksinom.

Zakljucak. Disekcija aorte nakon hirurskog lecenja prelazi u hroni¢nu fazu i zahteva kontinuirano i redov-
no lekarsko pracenje, adekvatnu regulaciju arterijske hipertenzije i pravovremeno registrovanje mogucih
komplikacija.

aneurizma aorte, disekcija aorte, arterijska hipertenzija

Najcesdi faktor rizika povezan sa disekcijom aorte je ar-
terijska hipertenzija, a srece se kod 65—75 % bolesnika i

kutni aortni sindromi obuhvataju hitna stanja

sa slicnim klini¢kim karakteristikama koja za-

hvataju aortu, a nastaju kada kidanje ili ulce-

racija intime i medije dozvole prodiranje krvi
izlumena aorte u mediju ili kada ruptura vasa vasorum
uzrokuje krvarenje unutar medije. U akutne aortne sin-
drome spadaju disekcija aorte, intramuralni hematom,
penetrirajuci aterosklerotski ulkus i traumatska povreda
aortel.

uglavnom je lose regulisana. Pored toga, uzrocni faktori
su prethodne bolesti aorte ili aortne valvule, porodi¢na
anamneza za bolesti aorte, ranija kardiohirurska inter-
vencija, pusenje, povreda grudnog kosa, intravenska
primena narkotika (kokain, amfetamin, i dr).

U klinickom radu najcesce se koriste DeBakey i Stanford
klasifikacija disekcije aorte (Slika 1).

Hirursko lecenje je metoda izbora kod disekcije aorte tip
A, ali uprkos napretku u hirurskim i anestezioloskim teh-

Type lll

Type ll

Type A

Type B

Slika 1. Klasifikacija disekcije aorte (Preuzeto: 2014 ESC Guidelines on the diagnosis
and treatment of aortic diseases

Kontakt osoba: Tanja Popoy, Klinika za kardiologiju Instituta za kardiovaskularne bolesti Vojvodine, Put doktora Goldmana 4, 21234 Sremska Kamenica, Srbija,

+38121/480-5755, +38164/32—-88-141, tanjapopov@ptt.rs,
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nikama, perioperativni mortalitet je visok (25 %), kao i
ucestalost neuroloskih komplikacija (18 %). Kod neope-
risanih bolesnika mortalitet je 50 % u prvih 48 sati (3).

Prikaz bolesnika 1

Bolesnica starosti 28 godina doveZena je u Prijemnu kar-
dioloSku ambulantu Instituta za kardiovaskularne bole-
sti Vojvodine (IKVBV) zbog bolova u grudima i gusenja.
Inicijalnim razgovorom sa bolesnicom i pregledom medi-
cinske dokumentacije saznaje se da je 2008. godine operi-
sana na Klinici za kardiohirurgiju IKVBV zbog disekcije aorte
DeBakey tip I. Tada je uradena hitna hirurska intervencija
po Bentalu —zamena aortnog zaliska, aortnog korena, as-
cedentne aorte, sa reimplantacijom koronarnih arterija,
slika 2. Redovno se kontrolisala od tada. Sada je pet dana
pred prijem prestala da uzima antikoagulantnu terapiju.

Button Bentall
Procedure

Slika 2. Operacija disekcije ascedentne aorte po Bentalu
(Preuzeto sa: https://www.cedars-sinai.edu)

Pri pregledu svesna, komunikativna, afebrilna, lako dis-
pnoicna, normotenzivna, tahikardna, kardijalno dekom-
penzovana (NT-pro-BNP 3359 pg/ml).
Ehokardiografskim pregledom se registruje flotirajuca
masa sa komorske strane vestacke aortne valvule (di-
menzija 4x13 mm), visok gradijent pritisaka nad vestac-
kom valvulom (maksimalni 73 mmHg, srednji 46 mmHg),
zadeljan perikard, delom imponuje kalcifikovan, sa ma-
njom koli¢inom izliva uz levu komoru, slika 3.

Slika 3. Tromboza vestacke aortne valvule, ehokardio-
grafski pregled

Bolesnica je hitno primljena u Koronarnu jedinicu.
Ucinjena je sinevalvulografija kojom se uoc¢ava malfunk-
cija vestackog aortnog zaliska. Na osnovu klinickih i la-
boratorijskih nalaza zaklju¢eno je da se radi o trombozi
vestacke valvule, iskljuceno je postojanje endokarditisa.
U skladu sa preporukama za le€enje tromboze vestacke
valvule, a s obzirom na hemodinamski stabilan klinicki
status i podatak da je u osnovi hroni¢na disekcija tora-
koabdominalne aorte, kao i da je hirurska intervencija
2008. godine bila komplikovana infekcijom rane, oteza-
nim zarastanjem i brojnim retrosternalnim priraslicama,
u dogovoru sa kardiohirurzima, sprovedeno je medika-
mentno leCenje, inicijalno intravenskim heparinom.
Serijskim ehokardiografskim praéenjem je registrovano
postepeno smanjenje gradijenta pritisaka nad vestac-
kom aortnom valvulom (vrednosti pri otpustu: maksi-
malni 38 mmHg/srednji 23 mmHg), kao i smanjenje
veli¢ine tromba na zalisku. Otpustena na dalje ambulan-
tno pracéenje klinicki stabilna.

Inace, od detinjstva se ispituje zbog arterijske hipertenzi-
je. Iskljuceni su sekundarni uzroci. Ehokardiografskim
pregledom u 18. godini opisana dilatirana ascedentna
aorta (45 mm), insuficijencija aortnog zaliska Il stepena,
koncentri¢na hipertrofija miokarda leve komore (13 mm).
Redovno se kontrolisala kod interniste i kardiologa. U 22.
godini Zivota prvi put ostaje trudna.

U IV mesecu trudnoce, juna 2008. godine, kolima hitne
medicinske pomodi je hitno dovezena u IKVBYV, teskog
opsteg stanja, hipotenzivna, sa bolom u grudima.
Ehokardiografskim pregledom je uocena dilatacija asce-
dentne aorte (52 mm), sa intimalnim flapom koji se Siri
u luk aorte, uz znacajnu aortnu regurgitaciju, slika 4.
Ultrazvucénim pregledom abdomena viden flap intime i
u abdominalnoj aorti. Hitno je operisana, ucinjena je
intervencija po Bentalu. Drugog postoperativnog dana
je zbog intrauterine smrti ploda ucinjena evakuacijona
kiretaza.

Slika 4. Disekcija ascedentne aorte, ehokardiografski
pregled

Patohistoloski nalaz na aorti: cisticna medionekroza aor-
te, miksomatozna degeneracija zalistaka.

Bolesnica je uspesno oporavljena i u daljem toku hospi-
talizacije bez komplikacija. Redovno se kontrolisala kod
interniste, kardiologa i kardiohirurga. Pri svakom pregle-
du vodeni razgovori o potencijalnom veoma visokom
riziku za nezeljene dogadaje u slu¢aju ponovne trudno-
¢e. Insistirano na optimalnom antihipertenzivnom lece-
nju, adekvatnoj tromboprofilaksi.
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Prikaz bolesnika 2

Bolesnik starosti 63 godine doveZen je u IKVBV zbog
bola u ledima i stomaku. Inace, radi se o bolesniku koji
je 6 godina ranije leCen zbog disekcije aorte DeBakey tip
| kada je ucinjena hitna kardiohirurska operacija, inter-
pozicija tubus grafta duZine 10 cm u ascedentnu aortu.
Otpusten sa 4 antihipertenzivna leka, zadovoljavajucée
regulisanog arterijskog pritiska. Kontrolisao se ambulan-
tno u nadleznoj ustanovi kod izabranog lekara. U medu-
vremenu jednom pregledan kao hitan u IKVBV zbog
neregulisane arterijske hipertenzije.

Sada je pri pregledu hipertenzivan, ritmican, bradikar-
dan, kardijalno kompenzovan. CT pregledom aorte su
opisani znaci hroni¢ne disekcije torakoabdominalne aor-
te, sa dominacijom laznog lumena u kome se formiraju
parijetalne tromboti¢ne mase. Graft u ascedentnoj aorti
odrzanog lumena. Velike grane luka aorte polaze iz pra-
vog lumena, kao i grane za trbusne organe i desni bu-
breg, dok leva bubrezna arterija polaziiz laznog lumena,
a izostaje opacifikacija levog bubrega tokom pregleda,
slika 5.

Slika 5. Disekcija torakoabdominalne aorte, CT
angiografija

U laboratorijskim nalazima kod bolesnika ne registruju
se znaci bubreZne insuficijencije, ali se registruju snizene
vrednosti hormona Stitaste Zlezde (FT3 2,11 pmol/l
(4-8,3), FT4 5,60 pmol/l (9—-20)), uz nemerljivo visok
TSH > 60 pUI/ml (0,25-5,0). Po preporuci endokrinolo-
ga, odmah je zapoceto supstituciono lecenje levotirok-
sinom. Kod bolesnika se postepeno tokom hospitaliza-
cije uz primenu 4-5 antihipertenzivnih lekova uspeva
postepeno regulisati arterijska hipertenzija.

Otpusten je normotenzivan, bez subjektivnih tegoba. Sa
preporukom za redovno lecenje i praéenje od strane
endokrinologa, kardiologa i kardiohirurga.

Diskusija

Navedeni pacijenti su primeri uspesnog lecenja akutne di-
sekcije aorte DeBakey tip |, ali u oba slucaja smo Zeleli da
istaknemo da je operacija akutne disekcije aorte zapravo
samo jedan kratkotrajan segment dugotrajnog i pazljivog
leenja i pracenja bolesnika sa oboljenjima aorte.

U oba slucaja istice se vaznost kontrole i regulacije arte-
rijske hipertenzije. U prvom prikazu postavlja se pitanje
optimalnog lecenja arterijske hipertenzije u trudnodi,
kao i postupanje po pitanju dilatacije ascedentne aorte
i pre planirane trudnoce.

Arterijskom hipertenzijom u trudnodi smatra se krvni
pritisak 2 140 mmHg sistolni i 2 90 mmHg dijastolni.
Vecina trudnica sa arterijskom hipertenzijom pre trud-
noce tokom trudnode ima blagu do umerenu arterijsku
hipertenziju i nizak rizik za nezeljene kardiovaskularne
dogadaje. Kod nekih trudnica se ¢ak zbog fizioloskog
pada arterijskog pritiska tokom prvog trimestra antihi-
pertenzivna terapija u ovom periodu moze izostaviti, ali
to zahteva strogo praéenje i ponovno uvodenje terapije
ukoliko je potrebno®.

Kod nase bolesnice upravo je ova fizioloska pojava bila
razlog da se verovatno tokom prvog trimestra redukuje
primena antihipertenziva, a sve u cilju izbegavanja ne-
povoljnih efekata lekova na razvoj ploda. Disekcija aorte
se dogodila upravo nakon ovog perioda, pocetkom dru-
gog trimestra.

Druga dilema koja je kod ove bolesnice nuzan predmet
diskusije je prethodno prisutna dilatacija ascedentne
aorte. U vodicu za leCenje aneurizme ascedentne aorte
Evropskog kardioloskog udruzenja iz 2014. godine pre-
porucuje se hirursko lecenje aneurizme ako je njen di-
jametar 2 45 mm kod osoba sa Marfanovim sindromom,
> 50 mm kod osoba sa bikuspidnom valvulom, 255 mm
kod osoba bez elastopatija (lla C). Ali se takode navodi i
da se manji dijametri mogu uzeti u obzir zavisno od kon-
stitucije tela, visine rasta, progresije aneurizme, aortne
regurgitacije, planirane trudnoce (llb C).

U preglednom ¢lanku Immera i saradnika navode se fi-
zioloski dogadaji u trudnodi koji doprinose povecéanju
rizika za disekciju aorte, narocito kod prethodno pozna-
tih elastopatija. Tokom trudnode raste sréana frekvenca,
udarni volumen, masa miokarda leve komore i enddija-
stolni volumen. Ove pojave su narocito izrazene u tre-
¢em trimestru, te je tada i rizik za disekciju najvedi.
Takode se isticu promene u strukturi vezivnih vlakana
pod dejstvom hormona tokom trudnoce, Sto narocito
dobija znacaj kod osoba sa prethodno prisutnim elasto-
patijama. Autori zakljucuju da se kod Zena kod kojih je
precnik korena aorte > 40 mm ili manje u slucaju sitnije
telesne konstitucije, uz prisutan Marfanov sindrom ili
bikuspidnu valvulu, preporucuje razmotriti hirursko le-
cenje aneurizme aorte pre trudnoce>.

Bolesnici koji su preziveli akutnu disekciju aorte ulaze u
hronican tok bolesti koji moZe biti stabilan i bez kompli-
kacija, ali se moZe komplikovati progresijom aneurizme,
hronicnom malperfuzijom organa i ekstremiteta, reku-
rentnim bolom ili rupturom. Nakon hirurskog lecenja
disekcije tip A zaostaje disekcija descedentne i abdomi-
nalne aorte sa svim gore navedenim moguéim kompli-
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kacijama. Stoga je pracenje i adekvatno leCenje ovih Literatura
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pracenje bolesnika u hroni¢noj fazi bolesti, kao i nakon
operacije veoma je vazno zbog mogucih komplikacija.
Potrebna je stroga kontrola i regulacija krvnog pritiska.

Abstract

Arterial hypertension and aortic dissection
Tanja Popov, Andrija Tenji, Jadranka Dejanovic, Gordana Panic

Institute of cardiovascular diseases of Vojvodina, Sremska Kamenica, Serbia

Background. Aortic dissection is a emergency in cardiology and cardiac surgery with high mortality. The most common risk
factor associated with aortic dissection is arterial hypertension which is mainly poorly regulated.

Case report. Female, 22 years old in IV month of pregnancy underwent emergency cardiac surgery because of aortic dissec-
tion DeBakey type I, Bentall intervention, and on the second postoperative day due to intrauterine fetal death underwent
evacuation curettage. Six years later was hospitalized because of thrombosis artificial aortic valve, the past few days was not
taking anticoagulant therapy. Male, 57 years old, underwent emergency cardiac surgery because of aortic dissection DeBakey
type |, interposition tube graft to the ascending aorta. Six years later was hospitalized due to unregulated resistant hyperten-
sion. On admission in the routine laboratory tests hypothyroidism was determined with TSH immeasurably high. Levothyroxi-
ne substitution was started.

Conclusion. Chronic dissection of descending and abdominal aorta mainly persist after surgery and requires continuous and
regular medical monitoring, adequate arterial hypertension regulation and detecting possible complications.

Keywords: Aortic aneurysm, Aortic dissection, Arterial hypertension
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Prikaz pacijenta

Asimptomatska tesna aortna stenoza i test

opterecenjem

Marko Banovic¢*?, Biliana Obrenovic Kir¢anski'?
Klinika za kardiologiju, Klini¢ki centar Srbije, 2Medicinski fakultet Beograd

Sazetak

Prikazujemo asimptomati¢nog pacijenta sa bivelarnom aortnom stenozom koji je upuéen na pro-

cenu tezine aortne stenoze putem funkcionalnog testiranja i odredivanja dalje terapije.

Kljucne reci

Uvod

ortna stenoza (AS) je najcesca valvularna bo-
lest srca?. | dok je kod pacijenata sa tesnom
simptomatskom AS indikovana hirurska zame-
na aortnog zaliska, ili eventualno perkutana
zamena kao alternativa®?, i dalje nema konsenzusa, ali
ni jasnih dokaza oko le¢enja pacijenata sa tesnom, he-
modinamski znacajnom, asimptomatskom AS. Ipak, naj-
novije ESC preporuke! i publikovane studije®*® nam uka-
zuju da klasi¢an test optereéenja, ili dobutaminski test
kao alternativa, ima mesta u dijagnostici i odluci o ope-
rativnom lecenju kod ovih pacijenata. Ovo je posebno
vazno kod osoba sedentarnog nacina Zivota kod kojih
nismo sigurni da li postoje simptomi uzrokovani AS, bez
obzira Sto ih sam pacijent negira.
Prikazujemo slucaj asimptomatskog pacijenta sa bive-
larnom AS upuéenog iz regionalnog zdravstvenog centra
radi procene tezine AS i odredivanja dalje terapije.

Prikaz pacijenta

Muskarac star 36 godina, nezaposlen i slabo fizicki akti-
van, upucen je u nasu ustanovu radi procene tezine AS
i odredivanja daljeg nacina lecenja. Pacijent od detinj-
stva zna za Sum na srcu, a eho srca raden 10 meseci pre
naseg pregleda u regionalnom zdravstvenom centru
ukazao je na postojanje umerene AS sa maksimalnom
brzinom protoka (V,,,) preko aortnog uséa 3,7m/s i
maksimalnog gradijenta od 57,8 mmHg. Ehokardiograf-
ski pregled u miru u nasoj ustanovi u polozaju levog de-
kubitusa iz apikalnog preseka pet Supljina pokazao je
postojanje umerene AS (Slika 1), medutim iz desnog
parasternalnog preseka dobijeni su znacajno vedi gradi-
jenti koji su upucivali na postojenje tesne aortne steno-
ze (povrsina aortnog uséa bila je 0.91 cm?, slika 2). Si-
stolna funkcija leve komore bila je normalna (EF 77,6 %)
i sve dimenzije sr¢anih Supljina su bile u granicama nor-
male. Ehokardiografski je utvrdeno postojanje bikuspid-
ne aortne valvule. S obzirom na slabu fizicku aktivnost
pacijenta, odlucili smo se da uradimo test fizickim opte-
re¢enjem (TFO) kako bismo sa sigurnoscu odredili ono

asimptomatska aortna stenoza, test opterecenja

1 AV Vmax

AV Vmean 4
AV maxPG  61.57 Hag|
AV meanPG 37.35 mmHg|
AV VTI

AV Env.Ti

Slika 1. Prikaz VTI preko aortnog usca iz polozaja levog
dekubitusa, apikalni presek pet Supljina

Sto je najvaZnije kod pacijenata sa tesnom AS, a to je
odgovor na pitanje da li postoje simptomi uzrokovani
samom AS. Test fizickim optereéenjem je uraden na po-
luleZe¢em ergobiciklu po R15 protokolu®. Uraden je
maksimalan test! s obzirom da je u toku testa dostignuto
84 % maksimalne predvidene frekvence srca za pacijen-
tove godine i pol, a sam test je prekinut pri opterecenju
od 133W (65 % predvidenog opterecéenija, slika 3) zbog
zamora u nogama i nemogucnosti pacijenta da dalje
okrece pedale. Sve vreme testa, kao i po prekidu testa
pacijent je bio bez tegoba karakteristi¢nih za AS (dis-
pnea, stezanje u grudima, vrtoglavica-nesvestica), dakle,
test je bio asimptomatski. Sinhrono sa testom pacijent
je ehokardiografski pracen, a na kraju testa je zabeleZen
znacajan porast u V,,,,, kao i u maksimalnom i srednjem
gradijentu preko aortnog usca (slika 4). Dakle, sredniji gra-
dijent je porastao za gotovo 40 mmHg tokom opterede-
nja. Nakon zavrSenog testa bilo je jasno da se radi o
asimptomatskoj, vrlo tesnoj AS. Sada se postavilo pitanje
Sta dalje sa ovim pacijentom, da li mu preporuciti zamenu
aortnog zaliska ili ga i dalje pratiti, i ako bi se odlucili za
opciju pracenja, za koliko vremena mu zakazati
kontrolu.

Kontakt osoba: Asst Dr Marko Banovi¢, Dr Sci Med, Klinika za kardiologiju, Klini¢ki centar Srbije, Markobanovic71@gmail.com, 011/366—-3294



AV Vmean

AV maxPG  84.10 mmHg|
AV meanPG 39.11 mmHg|
AV VTI 112.60 cm)

AV Env.Ti 419.84 ms|

HR 142.91 BPM

Slika 2. Prikaz VTI preko aortnog us¢a i maksimalne
brzine protoka u miru dobijene iz desnog parasternal-
nog preseka

Diskusija

U odgovoru na poslednje pitanje konsultovali smo najno-
vije ESC preporuke!. U konkretnom slucaju (asimptomat-
ski pacijenti sa porastom srednjeg gradijenta tokom testa
> 20 mmHg) ESC preporuke kaZzu da se pacijentu moze
preporuciti zamena aortnog zaliska (preporuka llb, nivo
dokaza C), ali da je donekle realnija opcija odluciti se za
pracenje. Dakle, obe opcije su prema ESC preporukama
prihvatljive. Ipak, vazno je napomenuti da se prognoza
pacijenata sa AS znacajno pogorsava sa pojavom simpto-
ma (prosecno prezivljavanje u tom slucaju je manje od 2
godine?, a preporuceno vreme od pojave simptoma do
hirurske zamene aortnog zaliska je < 3 meseca). Stoga je
preporuceno vreme za kontrolni pregled ovakvih pacije-
nata 3—6 meseci, i to ne zato da bismo opet ehokardio-
grafski procenjivali AS, nego da bismo na vreme uocili
pojavu simptoma. Naravno, u sluéaju da smo se odlucili
da pacijentu predloZzimo da dode na kontrolni pregled,
moramo ga upoznati sa najéesc¢im/klasi¢nim simptomima
uzrokovanim AS (nedostatak vazduha, anginozne tegobe,
vrtoglavice, nesvestice, gubitak svesti), te da mu naglasi-
mo da se u slucaju pojave nekog od pomenutih simptoma

Pat-No: 0812977340009
Born: 08.12.1977 Maxload  6.9/131W (202) MetsW 64.9)%
Age: 38Y Max Heartrate 139 (165) /min (®4)%
Sex: Male Max BP 124/84 mmHg
Height: 1720 cm Max. BP x HR - mmHg/min
Weight: 78.0kg Min. BP x HR 99 mmHg/min
Indic: DP-Factor -
Med: Body-Surface 1911 m?
PWC 150/170 152/195 W
PWC rel 1.95/2.50 Wikg
End criteria
Rem:
Protocol: R15

Ergo/ BP: Ergosana ERG911/ BP-200 plus

Step Protocol s7Qu +e0ms

T Tme s AR B STV PV 08 RE|
= e MeW el vl ol

e w0t ® e o7

ot 16 10 - on

20
20 Loa2
=

|
00000 -

so 00|
00000

00000 -|
00000 -|
00000 -|
c0000-
00000-|
9 o ofoioss|

215 110 @2 10
Lossd 315 1815 @2 BT
Lot 415 2430 @ - 09

EEEENEN

Loass 515 3 99 - 13

loas 615 3780 107 06
715 aams 116 "
815 S0 124 o8

. |
[ .

STMax 1107 2225 130 - 03
Roc 281 2228 ° :

3 33888

I EEEE]

TII 56T s RNuERNBRT BN EoT 3% 2005 o

Slika 3. Prikaz dostignutog opterecéenja i maksimalne
postignute frekvence tokom testa

1 AV Vmax .57 m/s|
AV Vmean 4.02 m/g|

AV maxPG 123.90 mmHg|
AV meanPG 78.94 mmHg|
AVVTI

101.88 cm|

AV Env.Ti 253.75 ms|

Slika 4. Prikaz VTI preko aortnog uséa i maksimalne
brzine protoka dobijene na kraju testa

odmabh javi ordiniraju¢em kardiologu. U nasem slucaju,
imajuci u vidu godine pacijenta, postignut nesto slabiji
funkcionali kapacitet i realno stanje da se u Srbiji na za-
menu aortnog zaliska ¢eka duZe od 3 meseca, pacijentu
smo predlozili zamenu aortnog zaliska. Pacijent je to od-
bio, tako da smo mu sledeéu kontrolu zakazali za 6 mese-
ci, uz sugerisanje da obrati paznju na pojavu simptoma i
izbegavanje velikih fizickih optereéenja, narocito podiza-
nje tereta, a u slucaju pojave nekog od pomenutih simp-
toma da se odmabh javi svom nadleznom kardiologu.
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Abstract

Asymptomatic severe aortic stenosis and stress testing
Marko Banovic, Biljana Obrenovic Kircanski

Clinic for cardiology, Clinical center of Serbia, Belgrade

We present an asymptomatic patients with bivelar aortic stenosis refered for evaluation of severitz of aortic stenosis with
stress testing and future therapy.

Keywords: asymptomatic aortic stenosis, stress testing
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Sazetak

Predstavljamo pacijentkinju koja je primljena sa simptomima i hipertenzije, nepravilnog sréanog

rada po tipu apsolutne aritmije i sréane slabosti.

Kljucne reci

Uvod

ipertenzija predstavlja veliki nezavisni faktor
rizika za nastanak kardiovaskularnih obolje-
njal2. Smatra se da u svetu trenutno od povi-
Senih vrednosti krvnog pritiska boluje 30—45
% ljudi®. Incidenca hipertonicara se povecava sa uzra-
stom pri ¢emu 3/4 obolelih starijih od 75 godina boluje
od sistolne hipertenzije*. Hipertenzija, takode, pretstav-
lia nezavisni faktor rizika za nastanak atrijalne fibrilacije
(AF), pri ¢emu je ovaj poremecaj sréanog ritma najéesdi
pri otpustu pacijenata iz bolnice®. Veoma je bitna regu-
lacija krvnog pritiska kod pacijanata sa AF koji uzimaju
antikoagulantnu terapiju jer neregulisane vrednosti lak-
$e mogu dovesti do intrakranijalnog krvarenja®.
Sa druge strane, postoji jasna korelacija izmedu sréane
slabosti i neregulisanog krvnog pritiska’. Regulacija krv-
nog pritiska u takvih pacijenata smanjuje rizik od kom-
plikacija i produZava zZivot. Takode, poznato je da atrijal-
na fibrilacija moZe direktno uzrokovati sréanu
insuficijenciju jer uzrokuje deficit dijastolnog punjenja
nastalog usled tahikardije i smanjenog komorskog pu-
njenja krvlju®®. 1z svega navedenog jasno je da terapijski
pristup pacijentu koji boluje od sr¢ane slabosti, hiper-
tenzije i atrijalne fibrilacije mora biti kompleksan i sve-
obuhvatan. U tome nam mogu pomoci vodici dobre
klinicke prakse, ali nikako ne treba smetnuti sa uma da
preporuke treba znati, ali uvek treba imati individualni
pristup svakom bolesniku ponaosob.

Prikaz pacijenta

Bolesnica J. M. 1934. godiste iz Niske Banje, primljena u
Koronarnu jedinicu Klinike za kardiologiju Instituta za le-
Cenje i rehabilitaciju NiSka Banja zbog gusenja, povisenih
vrednosti krvnog pritiska i osecaja ubrzanog i nepravilnog
sranog rada, a pod dijagnozom dekompenzovane sréane
slabosti (na osnovu klinickog pregleda, BNP, rendgengra-
fije plu¢ai ultrazvuka srca). Izanamneze se dobija poda-
tak da pacijentkinja unazad mesec dana ose¢a zamor pri
najmanjem naporu. Navodi da do sada nije bila ispitivana

sréana insuficijancija, atrijalna fibrilacija, arterijska hipertenzija

i leCena zbog srca. Od faktora rizika za ishemijsku bolest
srca navodi visoke vrednosti krvnog pritiska unazad 25
godina, poviSene vrednosti masnih materija u krvi i goja-
znost. Za nepravilan sré¢ani rad zna godinu dana. Navodi
da joj je lekar opste prakse ukljucio aspirin u terapiju uz
usmeni predlog za antikoagulantnu terapiju.

Fizikalni pregled: Na prijemu bolesnica svesna, orjenti-
sana, dispnoic¢na, ortopnoicna, srednje razvijena, goja-
zna, koZe i vidljivih sluzokoZa blede prebojenih, zauzima
polusededi polozaj. Auskultacijom na plu¢ima oslabljeno
disanje sa zastojnim promenama u donjoj treéini pluénih
polja. Na srcu akcija aritmic¢na po tipu apsolute, SF oko
114/min., sistolni regurgitacioni Sum 3/6 nad iktusom.
Na prijemu TA 180/90 mmHg. Jetra i slezina se ne palpi-
raju. Na potkolenicama diskretni pretibijalni edemi, bez
deformiteta i varikoziteta.

Po prijemu napravljen plan ispitivanja bolesnice koji je
obuhvatao EKG, laboratoriju, rendgengrafiju plucai sr-
ca, 24 h ambulatorni monitoring krvnog pritiska, 24 h
holter monitoring EKG-a, ultrazvucni pregled srca, do-
pler krvnih sudova vrata.

EKG nalaz: atrijalna fibrilacija sa apsolutom komora (flu-
ter pretkomora sa promenljivim sprovodenjem 2—3:1),
SF oko 114/min. (Slika 1)
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Slika 1 Elektrokardiografija na prij:éled

Kontakt osoba: Dr Bojan Ili¢, Srpskih junaka 2, 18205 Niska Banja, Tel: +381 18 502230, +381 18 502298, Mail: bojanilic13@gmail.com
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Laboratorija: Holesterol 7.3 mmol/l (HDL 0.9 mmol/I,
LDL 5.4 mmol/l), trigliceridi 2.0 mmol/l, glikemija 5.8
mmol/l, kreatinin 110.46 mmol/I, ureja 8.8 mmol/l, K+
4.2 mmol/l, Na+ 147 mmol/Il, BNP 364 pg/ml, Tnl<0.1
mmol/l, leukociti 9.9 G/L, RBC 4.44 T/L, hemoglobin 122
g/L, HCT 0.3 L/L, trombociti 154 G/L, sedimentacija 20
mm/h, BMI 28.34, GFR 41 ml/min/1.73m?2.

Rtg pluca i srca: znaci sréanog zastoja uz uvecanu sré¢anu
senku (Slika 2)

Slika 2. Rendgengrafija pluéa i srca

Ultrazvucéni pregled srca: EF 45 %, hipokinezija septuma,
LA 45 mm, MR 2+, TR 2+, SPDK 40 mmHg (Slika 3)
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Slika 3. Ehokardiografija na prijemu (M-mod, uzduZzni
parasternalni presek)

24 h holter EKG-a: U toku 22:14 h praéenja EKG-a resgi-
trovano je 110489 otkucaja srca. Sve vreme fibrilacija
pretkomora sa apsolutom komora, min. SF 48/min., max.
SF 126/min., uz prose¢nu SF 85/min. Nisu registrovane
pauze u sréanom radu. ZabeleZene su 52 pojedinacne,
uniformne VES. Bez dinamike na ST segmentu i T talasu.
Dopler krvnih sudova vrata: Desno u proksimalnom se-
gmentu ACI fibrokalcifikovan plak 45 %. Levo u ishodis-
nom segmentu ACI fibrokalcifikovan plak 32 %.

24 h ambulatorni monitoring krvnog pritiska: Narusenog
cirkadijalnog ritma uz prosecne vrednosti krvnog priti-
ska 165/78 mmHg. (Slika 4)

WatchiEP 03

Ambulatory Blood Pressure Measurement Report

Physiclan : dr Bojan llic

Patient 1D : 10000000001
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Sex :Female

Age : 66 x

D08 :14.07.1934 [ .

Day and Night Period '
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Slika 4. 24 h monitoring krvnog pritiska

Terapija na prijemu: Atenolol 50 mg, Ramipril 2.5 mg,
Hidrochlortazid 12.5 mg, Aspirin 100 mg, Simvastatin
10 mg.

Bolesnica je otpustena iz bolnice sa dijagnozom konge-
stivne sréane insuficijencije, arterijske hipertenzije, ari-
tmije apsolute, hiperlipidemije i bilateralne stenoze unu-
trasnjih karotidnih arterija uz predlog da za mesec dana
uradi kontrolni ambulatorni monitoring krvnog pritiska
—odraden uz uredan cirkadijalni ritam i prosecne vredno-
sti krvnog pritiska (slika 5), kao i stres ehokardiografski
test radi odlucivanja o daljem nacinu lecenja. Terapija na
otpustu: Dilacor 0.25 mg, Bisoprolol 5 mg, Perindopril
5 mg, Amlodipin 5 mg, Furosemid 20 mg, Spironolactone
25 mg, Farin po INR-u, Atorvaststin 20 mg uvece, Spray
NTG po potrebi.

Diskusija

Smatra se da 1-2 % svetske populacije boluje od sréane
insuficijencije. Pri tome treba imati na umu da procenat
obolelih raste sa uzrastom, pa se tako pretpostavlja da
viSe od 10 % svetske populacije starije od 70 godina bo-
luje od srcane slabosti®. Obi¢no takvi bolesnici imaju ko-
morbiditete koji pogorsavaju stanje sréane slabosti kao
Sto su hipertenzija, atrijalna fibrilacija, bubrezna insufici-
jencija, itd. Zbog toga terapijski pristup takvim bolesnici-
ma mora biti sveobuhvatan. Prema najnovijim preporu-
kama Evropske asocijacije kardiologa stanje sréane
insuficijancije zahteva primenu diuretika, beta blokatora,
ACE inhibitora ili AT1 blokatora kao i/ili primenu antago-
nista aldosterona (slika 5; tabela 1)°. Svi ovi lekovi suiu
preporukama za lecenje povisenog krvnog pritiska.

Lek izbora kod pacijenata sa sréanom insuficijencijom je
inhibitor angiotenzin konvertuju¢eg enzima (ACE inhibi-
tori). Brojne studije su dokazale blagotvorni efekat ACE
inhibitora na remodelovanje leve komore u pacijenata koji
boluju od sréane insuficijencije.’*"%®, Pogotovo je nezame-
njiva njihova uloga koda pacijenata satrije Zivotne dobi.
Upotreba perindoprila u starijih pacijenata sa sréanom
slabos¢u pokazala je njegov pozitivan efekat na redukciju
kardiovaskularnog mortaliteta i broj rehospitalizacija®’.
Takode, dokazan je izvrstan efekat perindoprila u regulaciji
krvnog pritiska kod pacijenata starije Zivotne dobi®®.
Primena beta blokatora imala je visestruki efekat kod
nase bolesnice. Naime, u velikim studijama dokazan je
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Initial pharmacological therapy

Diuretics to relieve symptoms/signs of congestion

+

ACE inhibitor (or ARB if not tolerated)

Add a beta-blocker

(__still NYHA class4v2 ]
Yes

Add a MR antagonist

(__still NYHA class II-IV? )
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Slika 5. Inicijalna terapija u sr¢anoj slabosti

blagotvorni efekat pojedinih BB (karvedilol, metoprolol
sukcinat, bisoprolol i binevol), u prvom redu bisoprolo-
[a®, u smanjivanju kardiovakularnog mortaliteta i mor-
biditeta pacijenata koji boluju od sréane insuficijenci-
je?>2, $to se mahom pripisuje njihovom antiishemijskom
efektu, kao i pozitivnom uticaju na ejekcionu frakciju. S
druge strane, upotreba atenolola je povezana sa pove-
¢anjem mortaliteta i morbiditeta:. Tako da je atenolol
zamenjen bisoprololom.

Upotreba antagonista aldosterona u sr¢anoj insuficijen-
ciji je ispitivana u velikim studijama RALES (spironolac-
tone) i EMPHASIS-HF (eplerenon)??¢, Obe studije su
dokazale da upotreba antagonista aldosetrona smanjuje
kardiovaskularni mortalitet, kao i broj rehospitalizacija
pacijenata sa sréanom insuficijencijom povezujudi to sa
pozitivnim efektom koji antagonisti aldosterona imaju
na redukciju procesa remodelovanja srca.

Studija koja je uporedivala upotrebu oralnih antikoagula-
nasa (OAK) i aspirina u prevenciji mozdanog udara kod
pacijenata sa atrijalnom fibrilacijom pokazala je inferior-
nost acetil-salicilne kiseline u odnosu na vitamin K anta-
goniste?’. Evropska asocijacija kardiologa preporucuje
izracunavanje CHA,DS,-VASc i HAS-BLED skora pre uvo-
denja antikoagulantne terapije (tabele 2, 3). Kako je nasa
bolesnica imala skor — 7 na CHA,DS,-VASc skali odlugili
smo se za uvodenje OAK sa ciljem prevencije mozdanog
udara. S druge strane, zbog velikog rizika od krvarenja
HAS—-BLED skor — 3, bolesnici je isklju¢en aspirin.

Risk factor-based point-based scoring
system - CHA,DS,-VASc

Risk factor Score
Congestive heart failure/LV dysfunction 1
Hypertension 1
Age 275 ans 2
Diabetes mellitus 1
Stroke/TIA/thrombo-embolism 2
Vascular disease* 1
Age 65-74 1
Sex category [i.e. femal sex] 1
Maximum score 9

Tabela 2. Tabela rizika za uzimanje antikoagulantne terapije

Pharmacological therapy indicated in
potentially all patients with systolic HF

| class | Level |

ACE inhibitor

An ACE inhibitor is recommended, in addition to a beta-blocker, for all patients with
an EF 540% to reduce the risk of HF hospitakzation and the risk of premature
death.

Beta-blocker

Abeta-blocker is recommended, in addition to an ACE inhibitor (or ARB if ACE
inhibitor not tolerated), for all patients with an EF <40% to reduce the risk of HF
hospitalzation and the risk of premature death

MRA

An MRA is recommended for all patients with persising symptoms (NYHA class |-
V) and an EF s35%, despite treatment with an ACE inhibitor (or an ARB if an ACE
inhibitor is not tolerated) and a beta-blocker, to reduce the risk of HF hospitalization
and the risk of premature death.

Journal (2012) 33, 1787-1847

www.escardio org/guideiines Fallure (2012) 14, 803-869

Tabela 1. Terapija u sréanoj slabosti

Upotrebom diuretika henelove petlje (furosemid) sti-
mulisali smo venodilataciju i diurezu koja je dovela do
regresije gusenja, pretibijalnih edema i zastoja na pluci-
ma dok je upotreba statina bila uzrokovana visokim
vrednostima lipidnih materija u krvi (simvastatin za-
mennjen atorvastatinom), promenama na karotidamaii
najverovatnije postojanje koronarne bolesti u osnovi
sr€ane slabosti.

Na ambulatornom monitoringu radenom neposredno
pre otpusta iz bolesnice registrovan je naruseni cirkadi-
jalni ritam sa proseénom vredno$éu 165/78 mmHg. Ka-
ko je preporucena vrednost sistolnog KP za starije od 80
godina 140-150 mmHg (tabela 4), postavilo se pitanje
da li povecati vrednost ACE inhibitora ili u terapiju uvesti
novi lek. Uvodenje novog leka pravdamo velikom meta-
analizom koja je pokazala da je kombinacija dva razlicita
antihipertenzivna leka pet puta efikasnija nego duplira-
nje doze jednog leka®. Evropska asocijacija kao lekove
izbora za sistolnu hipertenziju preporucuje kalcijum an-
tagoniste ili diuretike. Mi smo se odlucili za Ca antago-
nist- amlodipin koji je lek izbora u izolovanoj sistolnoj
hipertenziji, ali kod bolesnika sa postoje¢om sréanom

HAS-BLED

Hypertension (systolic blood pressure >160 mmHg) |
Abnormal renal and liver function (| point each) lor2
Stroke |
Bleeding tendency or predisposition |
Labile international normalized ratio (if on warfarin) I
Elderly (e.g.age > 65 years) |
Drugs (e.g. concomitant aspirin, NSAID) or alcohol

(I point each) lrer2
Maximum score 9

A HAS-BLED score 23 suggests that caution is warranted when
prescribing oral anticoagulation and regular review is recommended.

HAS-BLED = Hypertension, Abnormal renal/liver function (1 point each), Stroke,
Bleeding history or predisposition, Labile international normalized ratio, Elderly
(>65), Drugs/alcohol concomitantly (1 point each); NSAID = non-steroidal
anti-inflammatory drug.

Tabela 3. Rizik od krvarenja po HAS-BLED skoru
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Elderly

Recommendations for the treatment of hypertension in patients with symptomatic HF (NYHA functional class l-1V)
and LV systolic dysfunction

Class | Level

Recommendations

In elderly hypertensives with SBP 2160 mmHg there is solid evidence to
recommend reducing SBP to between 150 and 140 mmHg.

In fit elderly patients <80 years old antihypertensive treatment may be
considered at SBP values 2140 mmHg with a target SBP <140 mmHg if
treatment is well tolerated.

In individuals older than 80 years with an initial SBP 2160 mmHg it is
recommended to reduce SBP to between 150 and 140 mmHg, provided they
are in good physical and mental conditions.

In frail elderly patients, it is recommended to leave decisions on anti-
hypertensive therapy to the treating physician, and based on monitoring of
the clinical effects of treatment.

Continuation of well-tolerated antihypertensive treatment should be
considered when a treated individual becomes octogenarian.

All hypertensive agents are recommended and can be used in the elderly,
although diuretics and calcium antagonists may be preferred in isolated

www.escardio.org/guidelines

systolic hypertension.
European
ESH) Society of
Hypertension 58620 of
CRadRRodT

Tabela 4. Preporuke vrednosti krvnog pritiska kod starijih
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Slika 6. 24h Monitoring krvnog pritiska

sl

aboscu (tabela 5). Na kontrolnom ambulatornom mo-

nitoringu KP radenom dve nedelje nakon otpusta pro-
secna vrednost iznosila je 140/79 mmHg (slika 6). Ove
vrednosti krvnog pritiska odgovaraju samoj bolesnici, a

u

potpunosti su u skladu sa preporukama za lecenje ar-

terijske hipertenzije.
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Treatment of arterial hypertension in the light of new guidelines
Bojan lli¢’, Milovan Stojanovi¢’, Marina Deljanin Ili¢"?

LInstitute for rehabilitation, Niska Banja, ?Medical school, University of Nis

We present a patient who was admitted to our hospital with symptoms and signs of hypertension, irregular heart rhytm sugge-
stive of arrhythmia absoluta, and heart failure.

Key words: heart failure, arterial hypertension, atrial fibrilation
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Prikaz pacijenta

Bolesnik sa valvularnom manom koji se sprema za
nekardijalnu hirurgiju
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Ivana Petrovict, Milan Marinkovic¢®, Aleksandar Kocijancic¢, Nebojsa Mujovic*?
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Sazetak

Klju€ne reci

Pacijenti sa valvularnim bolestima su u pove¢anom riziku od perioperativnih kardiovaskularnih kom-
plikacija tokom nekardijalne hirurgije. Rizik je veoma varijabilan i zavisi od tipa i tezine valvularne
bolesti, kao i od tipa nekardijalne hirurSke intervencije. U slucaju elektivnih nekardijalnih operacija,
prisustvo simptoma je presudno za donosenje odluke, a kod asimptomatskih pacijenata nekardijal-
na operacija malog ili umerenog rizika moZe se bezbedno izvesti. Prikazan je slucaj bolesnika starog
68 godina koji je imao tesnu aortnu stenozu koja je zahtevala hirursku intervenciju, zamenu aortne
valvule, a sa druge strane imao je i znacajnu ingvinalnu herniju koja je takode zahtevala hirursko
reSavanje. Dilema je bila da li pacijenta uputiti prvo na zamenu aortne valvule ili na operaciju ingvi-
nalne hernije. U skladu sa najnovijim preporukama Evropskog udruZenja kardiologa za lec¢enje bo-
lesnika sa valvularnim manama koji se upucuju na nekardijalnu hirurgiju, bolesnik je najpre upuéen
na kardiohirurgiju gde mu je implantirana vestacka aortna valvula, a nakon potpunog oporavka od
kardiohirurske intervencije upucen je na hernioplastiku.

valvularne mane, aortna stenoza, nekardijalna hirugija

Uvod
A" 4
irom sveta nekardijalna hirurgija udruzena je sa
komplikacijama u 7-11 % slucajeva, a stopa smrt-
nosti iznosi 0,8-1,5 %. Cak do 42 % od ovoga je
uzrokovano kardijalnim komplikacijama?. Rizik od
perioperativnih komplikacija zavisi od opsteg stanja paci-
jenta pre hirurske intervencije, prisustva komorbiditeta,
hitnosti, tipa i trajanja hirurske procedure. Kardijalne
komplikacije nakon nekardijalne hirurgije zavise od fakto-
ra rizika koji su vezani za samog pacijenta, od tipa hirurske
procedure i od okolnosti pod kojima se procedura odvija®.
Hirurski faktori koji uticu na kardijalni rizik su povezani sa
hitnos¢u, invazivnoséu, tipom i trajanjem procedure, kao
i sa promenama u telesnoj temperaturi, izmenama u te-
lesnim tecnostima i gubitkom krvi®.
U odnosu na kardijalni rizik, sve hirurske intervencije,
ukljuéujuci i otvorene hirurske i endoskopske procedu-
re, mogu se podeliti na one sa malim (<1 %), srednjim
(1-5 %) i visokim rizikom (>5 %) — podela izvrSena prema
30-dnevnom riziku od kardijalnog dogadaja (kardijalna
smrt i infarkt miokarda) — Tabela 1.

Prikaz pacijenta

Muskarac star 68 godina primljen je na Kliniku za kardi-
ologiju, Klinickog centra Srbije zbog tegoba u vidu ste-
Zucih bolova u grudima, gusenja i omaglica. Nije gubio
svest, ali je u viSe navrata imao kratkotrajne omaglice.

Unazad pet godina znao je za Sum na srcu. Takode, pa-
cijent je imao verifikovanu ingvinalnu herniju sa desne
strene koja se manifestovala nelagodnoscu, bolom i na-
petos¢éu u preponama, a povremeno je imao i smetnje
sa mokrenjem. Pregledan je od strane abdominalnog
hirurga koji je indikovao operativno le¢enje. Po prijemu
na Kardiologiju, pacijent je najpre upuéen na ehokardi-
ografski pregled koji je pokazao prisustvo tesne kalcifi-
kovane aortne stenoze sa maksimalnim gradijentom
nad aortom od 94 mmHg, srednjim 55 mmHg i povrsi-
nom aortnog uséa 0,5 cm2; leva komora normalnih di-
menzija (EDD 4,8 cm, ESD 2,7 cm), hipertrofi¢na (sep-
tum 1,4 cm, zadnji zid 1,4 cm) sa o¢uvanom ejekcionom
frakcijom (EF 67 %). Uradena je selektivna koronarogra-
fija kojom nisu nadene angiografski znacajne stenoze na
koronarnim arterijama. Prema aktuelnim preporukama
Evropskog udruZenja kardiologa za leCenje valvularnih
bolesti srca, zamena aortne valvule je indikovana kod
svih pacijenata sa teSkom aortnom stenozom i bilo kojim
simptomom koji je u vezi sa aortnom stenozom®. S ob-
zirom da je nas pacijent imao tesnu aortnu stenozu, za-
mena aortne valvule je bila apsolutno indikovana. Dile-
ma je bila da li pacijenta uputiti prvo na zamenu aortne
valvule ili na operaciju ingvinalne hernije. Najnovije
preporuke Evropskog udruZenja kardiologa za lecenje
bolesnika sa valvularnim manama koji se upuéuju na
nekardijalnu hirurgiju kazu da se zamena aortne valvule
preporucuje kod simptomatskih pacijenata sa teSkom
aortnom stenozom kod kojih je planirana elektivna ne-

Kontakt osoba: Natasa Jankovi¢, Klinika za kardiologiju, Klini¢ki centar Srbije, Dr Suboti¢a 13, 11 000 Beograd, +381113616322, naca.jank@hotmail.com
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Tabela 1. Hirurski rizik procenjen prema tipu hirurgije ili intervencije

Mali rizik: <1 %
* Povrdna hirurgija

Umereni rizik: 1-5 %
* Intraperitonealna: splenektomija,
hijatus hernija, holecistektomija

Visok rizik: >5 %
* Hirurgija aorte i major vaskularna hirurgija

* Grudi * Karotidna simptomatska (CEA ili CAS) | * Revaskularizacija donjih ekstremiteta ili
trombektomija

* Zubi * Periferna arterijska angioplastika * Duodeno-pankreasna hirurgija

* Endokrinoloske: tireoidea * Reparacija endovaskularne aneurizme | * Resekcija jetre, hirurgija Zu¢nih puteva

* OCi * Hirurgija glave i vrata * Ezofagektomija

* Rekonstruktivna

* Neuroloska i ortopedska: major
(hirurgija kuka i kicme)

* Reparacija perforiranih creva

* Karotidna asimptomatska (CEA ili CAS)

* Uroloska ili ginekoloska: major

* Resekcija nadbubreznih Zlezda

* Ginekoloske: minor

* Transplantacija bubrega

* Totalna cistektomija

* Ortopedske: minor (menisektomija)

* Intra-torakalna: non-major

* Pneumonektomija

* Uroloske: minor (TUR prostate)

* Transplantacija pluca ili jetre

CAS-carotid artery stenting, CEA-carotid endarterectomy, TUR-transuretralna resekcija prostate

Tabela 2. Preporuke

Preporuke Klasa

Klinicka i ekohardiografska evaluacija

se preporucuje kod svih pacijenata

sa poznatom ili suspektnom boles¢u
valvula kod kojih je planirana elektivna
nekardijalna operacija umerenog ili
visokog rizika.

Zamena aortne valvule se preporucuje
kod simptomatskih pacijenata sa teskom
aortnom stenozom kod kojih je planirana
elektivna nekardijalna operacija pod
uslovom da nisu u visokom riziku od
negativnog ishoda valvularne hirurgije.

Zamenu aortne valvule treba razmotriti
kod asimptomatskih pacijenata sa teSkom
aortnom stenozom kod kojih je planirana
elektivna visoko-rizicna nekardijalna lla
operacija pod uslovom da nisu u visokom
riziku od negativnog ishoda valvularne
hirurgije.

Elektivnu nekardijalnu operaciju malog
ili srednjeg rizika treba razmotriti kod
asimptomatskih pacijenata sa teSkom lla
aortnom stenozom ukoliko nije bilo
prethodne intervencije na aortoj valvuli.

Simptomatski pacijenati sa teSkom
aortnom stenozom kod kojih je planirana
elektivna nekardijalna operacija, TAVI ili
balon valvularna angioplastika treba da lla
budu razmotreni od strane ekspertskog
tima ukoliko postoji povecan rizik od
negativnog ishoda valvularne hirurgije.

kardiohirurska operacija pod uslovom da nisu u visokom
riziku od negativnog ishoda valvularne hirurgije — Tabela
23. U skladu sa tim, pacijent je najpre upuéen na kardio-
hirurgiju gde mu je uradena implantacija vestacke me-
hanicke aortne valvule St.Jude No 27. Nakon tri meseca
i potpunog oporavka od kardiohirurse intervencije, pa-
cijentu je uradena hernioplastika u opstoj anesteziji uz
prevenciju infektivnog endokarditisa.

Diskusija

lako su valvularne bolesti srca rede nego koronarna bo-
lest, sréana insuficijencija i hipertenzija, one se ipak Ce-
sto javljaju i Cesto zahtevaju neku intervenciju. Najcesca
valvularna mana u Evropi i Severnoj Americi je aortna
stenoza, narocito medu starijom populacijom (2-7 %
kod starijih od 65 godina)”2.

Pacijenti sa valvularnim bolestima su u pove¢anom rizi-
ku od perioperativnih kardiovaskularnih komplikacija
tokom nekardijalne hirurgije®. Rizik je veoma varijabilan
i zavisi od tipa i teZine valvularne bolesti, kao i od tipa
nekardijalne hirurske intervencije.

Ehokardiografski pregled bi trebalo uraditi kod svih pa-
cijenata koji idu na nekardijalnu hirurgiju, a imaju po-
znatu ili suspektnu valvularnu bolest, kako bi se proce-
nila tezina valvularne bolesti i eventualne posledice.
Ovo se narocito odnosi na pacijente kod kojih se regi-
struje srcani Sum. U prisustvu teske valvularne bolesti,
preporucuje se klinicka i ehokardiografska evaluacija i
ukoliko je neophodno da se leCi pre nekardijalne hirur-
gije. Najvaznije je proceniti tezinu valvularne bolesti,
simptome i njihov odnos sa prisustvom valvularne mane
i proceniti rizik od valvularne intervencije i kardijalnih
komplikacija u odnosu na tip nekardijalne hirurgije3.

U slucaju elektivnih nekardijalnih operacija prisustvo
simptoma je presudno za donosenje odluke, a kod
asimptomatskih pacijenata nekardijalna operacija ma-
log ili umerenog rizika moze se bezbedno izvesti®.

Sto se ti¢e izbora hirurskog pristupa (laparoskopski ili
otvoren hirurski pristup), preporucuje se preoperativna
procena rizika nezavisno od hirurskog pristupa3. U odnosu
na otvorene hirurske intervencije, laparoskopske proce-
dure su povezane sa brzim postoperativnim oporavkom,
kracim trajanjem hospitalizacija i manjim brojem kompli-
kacija'®. Dok zdrave osobe uglavhom dobro tolerisu pne-
umoperitoneum koji je neophodan za izvodenje laparo-
skopskih intervencija, kod sréanih bolesnika mogu nastati
brojne komplikacije!*. Pneumoperitoneum i Trendele-
nburgov poloZaj povecavaju srednji arterijski pritisak,
centralni venski pritisak, srednji pulmonalni pritisak, ka-
pilarni pritisak u plué¢ima i sistemsku vaskularnu rezisten-
ciju, a sve to moze da narusi sréanu funkciju?>*3, Stoga, u
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Abstract

A patient with valvular heart disease getting prepared for non-cardiac surgery: Case Report

Natasa Jankovic?, Dragan V. Simic*?, Ognjen Gudelj®, Dijana Pikic*, Vladan Kovacevicl, Ivana Petrovic?, Milan Marinkovic?,
Aleksandar Kocijanci¢?, Nebojsa Mujovic*?

IClinic of Cardiology, Clinical Center of Serbia, Belgrade, Serbia, *School of Medicine, University of Belgrade, Belgrade, Serbia
3Military Medical Academy, Belgrade

Patients with valvular heart disease are at increased risk of perioperative cardiovascular complications during non-cardiac
surgery. The risk is highly variable, according to the type of valvular heart disease and severity of non-cardiac surgery. In the
case of elective non-cardiac surgery, the presence of symptoms is crucial for decision. In asymptomatic patients, non-cardiac
surgery with small or moderate risk can be performed safely. We presented a case of a 68-year-old patient who had severe
aortic stenosis that required surgical treatment, aortic valve replacement, whereas on the other hand he also had a significant
inguinal hernia, which also required surgical treatment. The dilemma was what to do first - aortic valve replacement or her-
nioplasty. According to the new guidelines of the European society of cardiology for the treatment of patients who have
valvular heart disease and are sent to non-cardiac surgery, the patient was sent to have aortic valve replacement first, and
after complete recovery from cardiac surgery, he was submitted for hernioplasty.

Keywords: valvular heart disease, aoraortic stenosis, non-cardiac surgery
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Prikaz pacijenta

Hronicna srcana insuficijencija — maligna bolest?

RuZica Jankovi¢ Tomasevic, Svetlana Apostolovic

Klinika za kardiovaskularne bolesti Nis, Klinicki centar Nis

Sazetak

Prikazujemo pacijentkinju sa progresijom peripartalne sréane insuficijencije, anuloplastikom mitral-

nog i trikuspidalnog anulusa i ugradenim kardioverter-defibrilatorom koja je stavljena na transplant

listu srca i bubrega.

Klju€ne reci

Uvod

ko tre¢ine bolesnika koje sreéemo u svakod-

nevnoj praksi boluje od hroni¢ne sréane in-

suficijencije (Sl).

Njihova prognoza nije ohrabrujuéa. Oc¢ekuje
se da oko polovine umre u narednih pet godina od po-
stavljanja dijagnoze. Ciljevi le¢enja ovakvih bolesnika su
da ih oslobodimo simptoma, da imaju dobar kvalitet
Zivota, da se Sto rede hospitalizuju i da im produzimo
Zivot. Za hronican tok bolesti terapija je usmerena ka
odrZavanju balansa miokardne potrosnje i funkcional-
nog kapaciteta. Hroni¢nu sréanu insuficijenciju ne mo-
Zzemo izlediti, ali moZemo odrzavati ravnotezu koja ne
dozvoljava akutnu dekompenzaciju. Fokus ranijih klinic-
kih ispitivanja je bio uglavnhom mortalitet, sada se pre-
poznaje da je sprecavanje hospitalizacija zbog Sl vazno
i za bolesnike iza zdravstveni sistem, kao i popravljanje
kvaliteta Zivota ovih bolesnika.?

Prikaz pacijenta

Bolesnica, sada starosti 45 godina, kojoj je dijagnoza pe-
ripartalne S| postavljena pre 12 godina posle njenog
treceg porodaja. Peripartalna kardiomiopatija je bolest
nepoznatog uzroka gde se disfunkcija leve komore javlja
tokom zadnjeg tromesecja trudnoce ili u ranom puerpe-
rijumu. Ucestalost je 1:1300 do 1:4000 majki Zivorodene
dece.? Poznato je da se ¢eSce javlja kod multipara (kao
u slucaju nase pacijentkinje). Bez obzira na optimalnu
terapiju, pogorsanje funkcije leve komore (LK) se javlja
u preko 50 % slucajeva.® Ejekciona frakcija LK<40 % je
prediktor visokog rizika. Nasoj pacijentkinji je 2002. g.
izmerena ejekciona oko 40 % (area-length metodom).
Iste godine je uradena koronarografija (kojom je isklju-
¢ena ishemijska etiologija Sl) i biopsija miokarda, posle
koje je nastavljena medikamentna terapija hronicne Sl.
Terapija hroni¢ne Sl kod ove pacijentkinje je klasi¢na i
nije se znacajno menjala tokom ovih 12 godina, menjale
su se uglavnom samo doze upotrebljenih lekova. Tri kla-
se neurohumoralnih antagonista: 1. Inhibitori angioten-
zin konvertujuceg enzima (ACE 1) (ili blokatori angiten-
zinskih receptora-ARB), 2. beta blokatori, i 3. antagonisti

peripartalna miokardiopatija, terminalna src¢ana insuficijencija

mineralokortikodnih receptora (MRA) — fundamentalno
su vazni u modifikovanju toka sistolne Sl i smanjenju
mortaliteta, i trebalo bi ih dati svakom pacijentu sto pre
posle postavljanja dijagnoze Sl (Klasa IA).* Njima se ce-
sto dodaju diuretici, za koje nema dokaza da produzava-
ju Zivot, ali se koriste u cilju smanjenja simptoma i zna-
kova kongestije, tj. postizanja i odrZavanja euvolemije
(pacijentove ,,suve tezine”) i to sa najmanjom moguéom
dozom. Diuretici petlje su obi¢no prioritetniji od tiazid-
nih diuretika kod sistolne SI, mada deluju sinergisticki i
njihova kombinacija moze da se koristi (obi¢no privre-
meno) za leCenje rezistentnih edema.?

U narednih 5 godina pacijentkinja je hemodinamski sta-
bilna, uglavnom sa NYHA Il klasom, retko NYHA lll i to sa
terapijom: maksimalna doza betablokera (50 mg karve-
dilola) uz ACE-I (tbl. monopril 5 mg), MRA (tbl. aldacton
25 mg) i diuretik (furosemid 40 mg/dan).

Godine 2007. se deSava prva rehospitalizacija za ovih 12
godina, kada primecujemo da je mitralna insuficijencija
sve veca, kao i sve veci pritisak u desnoj komori (pluénoj
cirkulaciji). Tada pojacavamo diuretik (furosemid 2 ta-
blete, tj. 80 mg/dan) i dodajemo amiodaron 1x1 zbog
potvrdene kratkotrajne ventrikularne tahikardije (VT).
Uprkos pojacanju terapije, bolest napreduje, te 2008.
godine nalazimo jos vece volumene leve komore (EDV
263 ml) i odrZanje poviSenog sistolnog pritiska u desnoj
komori (SPDK) (oko 45 mm Hg).

Zato je juna 2008. godine uradena anuloplastika mitral-
nog i trikuspidnog prstena i skraéenje hordi za A2 se-
gment prednjeg mitralnog kuspisa. Kontrolni eho srca
ubrzo posle operacije pokazuje smanjene dimenzija leve
pretkomore i LK, smanjene volumene (smanjenje EDV
LK za oko 100 ml) i normalni pritisak u desnom srcu.
Zbog toga je i smanjena doza diuretika (furosemid na 40
mg/Ill dan). Nazalost, ubrzo posle operacije postavljena
je sumnja na rupturu tercijalne horde, zbog koje mitral-
na insuficijencija postepeno opet progredira sa svim
svojim posledicama, te je bilo potrebno pojacanje tera-
pije, pre svega doze diuretika (furosemid 40mg/dan).
Bitan cilj kod bolesnika sa hronicnom Sl je da se izbegne
kongestija, jer je ona glavni razlog rehospitalizacija, a sa
brojem rehospitalizacija raste i smrtnost. Sa daljim na-
predovanjem bolesti i porastom sistolnog pritiska u de-

Adresa za korespondenciju: Prof. dr Svetlana Apostolovi¢, Klinika za kardiovaskularne bolesti Nis, Klinicki centar Nis. E-mail: drapostolovic@gmail.com
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snom srcu (do 72 mmHg), prinudeni smo da opet pove-
¢avamo dozu diuretika 40-80mg/dan, uz ,Zrtvovanje”
ACE | (na racun ukidanja ACE ) zbog odrzavanja tenzije.
A 2009. godine uradena je i ugradnja vestacke mitralne
valvule.

Godine 2010. ugraden joj je i kardioverter-defibrilator
(ICD) u primarnoj prevenciji naprasne sr¢ane smrti (1A
klasa preporuka). Zbog QRS kompeksa kraceg trajanja
od 120 ms nije bilo indikacija za ugradnju CRT. Oko po-
lovine smrti kod pacijenata sa Sl, posebno kod onih sa
blazim simptomima, desava se iznenada i neocekivano
i mnoge, ako ne ivecina, od njih su zbog ventrikularnih
aritmija. Prevencija naprasne smrti je stoga znacajan cilj
kod SI. Do sada je kod ove pacijentkinje bio efikasan-
ukljucivan samo jednom 2012. godine (kad je brza VT
presla u VF).

0Od 2010. godine do danas kod bolesnice se, uprkos op-
timalnoj terapiji, deSava progresija sréane slabosti (EF
sa nekih 18 % se svela na 9 % koliko se odrzava zadnjih
godinu dana). Od komorbiditeta doslo je do porasta se-
rumskih vrednosti kreatinina i odrzavaju se vrednosti -
115-131 umol/L, sto znadi da dolazi do slabljena bubrez-
ne funkcije. Stopa glomerulske filtracije (GFR) je
smanjena kod vecine pacijenata sa Sl, posebno u odma-
klim stadijumima i renalna funkcija je mocan nezavisan
prediktor prognoze u Sl.! Blokatori sistema renin-angio-
tenzin-aldosteron blokatori (ACE inhibitori, inhibitori
renina, ARB | MRA) Cesto uzrokuju pad GFR, mada je
redukcija obi¢no mala. Osim hipotenzije koja je dobro
poznati uzrok renalne disfunkcije, manje je poznato da
opterecenje volumenom, insuficijencija desne komore
i renalna venska kongestija mogu takode da uzrokuju
renalnu disfunkciju.! Takode se kod pacijenata sa burez-
nim pogorsanjem javlja i manji odgovor na diuretike.
Rezistencija na diuretike se neminovno javlja tokom hro-
ni¢ne upotrebe diuretika i prediktor je loSeg ishoda.
Moze se pokusati sa prevazilaZenjem ovog problema
kombinovanjem vise diuretika koji deluju na razli¢itim
nivoima nefrona, ali uglavnom privremeno, Sto je kod
nase pacijentkinje pokusavano u toku poslednjih hospi-
talizacija, ali je obi¢no bilo praceno i pogorsanjem bu-
brezne funkcije, Sto je onemogucavalo ovakav terapijski
pristup.

Tokom 2014. godine sa EF oko 8 % i jako malim Clir od
1.8 ml/min./m?, stavljena na program za transplantaciju
srca i bubrega (zadnja procenjena GFR oko 35 ml/min.).

Diskusija

Gde je nasa pacijentkinja danas? Jos$ uvek kod kuce,
funkcionise sa sistolnim KP od max 90 mmHg. Od terapije
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koristi: minimalnu dozu betablokatora (tbl. bisoprolol
1.25 mg) i maksimalnu dozu diuretika (500 mg edemida)
(po vodic¢ima preporucena uobic¢ajena dnevna doza 40—
240 mg i sa maksimalnom ukupnom dnevnom dozom od
600 mg?), u kombinaciji sa diuretikom petlje (aldactone
25 mg) uz oralnu antikoagulantnu terapiju, amiodaron %,
trimetazidin 2x35 mg. Poslednja dva meseca je u NYHA
IV stadijumu i sa sve veéom kardijalnom kaheksijom.
Pacijenti sa terminalnim stadijumom sréane slabosti
imaju slab kvalitet Zivota i veoma visoku stopu mortali-
teta.® Mada je transplantacija srca udruzena sa visokom
stopom preZivljavanja — od jedne do deset godina, ogra-
ni¢en je broj donora, tako da ovi bolesnici postaju po-
tencijalni kandidati za implantiranje nekog od novih
mehanickih uredaja. Termin mehanicka cirkulatorna
potpora (MCS) opisuje razliCite tehnologije koje se kori-
ste da obezbede kratkotrajnu i dugotrajnu pomo¢ kod
pacijenata sa sréanom insuficijencijom. Najvece iskustvo
sa MCS je u terminalnom stadijumu, inicijalno kao pre-
moscavanje do transplantacije srca (BTT), ali u poslednje
vreme sve vise se koristi kao konacna terapija (destina-
tion terapy), kod pacijenata koji nisu pogodni za tran-
splantaciju srca.!

Za ugradnju ovih uredaja je klju¢na procena funkcije
desne komore, jer postoperativna slabost desne komore
jako povecava postoperativni mortalitet i smanjuje pre-
Zivljavanje kako pre, tako i posle transplantacije. Stoga
bi za premosc¢avanje do transplantacije trebalo razmo-
triti biventrikularne uredaje (BiVAD) pre nego LVAD pot-
poru kod pacijenata sa globalnom sréanom insuficijen-
cijom (kao Sto je slucaj kod nase pacijentkinje sa
znacajnom slabos$c¢u desne komore).
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Prikaz pacijenta
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Evropskih preporuka za dijagnozu i leCenje
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Sazetak

Hipertroficna kardiomiopatija je bolest sa znacajnom prevalencom u opstoj populaciji (1~500). Kli-

nicki tok moZze biti raznovrstan. Najvedi broj bolesnika dozZivi duboku starost bez tegoba. Manji deo
je uriziku za naglu sréanu smrt i poremecdaje ritma, a najmanji progredira u sréanu slabost. Prikazu-
jemo slucaj bolesnice koja je pracena klinicki i ehokardiografski na nasoj klinici od svoje 10 godine
kada joj je dijagnostikovana hipertroficna kardiomiopatija do 44 godine starosti kada se javljaju

simptomi i znaci sréanog popustanja.

Kljucne reci

Uvod

ardiomiopatija je bolest miokarda u kojoj je
miokard strukturno i funkcionalno patoloski
izmenjen u odsustvu koronarne bolesti, hiper-
tenzije, valvularnih manaili kongenitalnih ano-
malija. Hipertrofi¢na kardiomiopatija (HCM) je najcesc¢a
kardiomiopatija (prevalenca 1:500). Kod bolesnika po-
stoji znacajna raznovrsnost po pitanju klinickog toka,
starosti u trenutku javljanja bolesti, prisustva i odsustva
simptoma, stepena zadebljanja misica, stepena opstruk-
cija uizlaznom traktu, rizika od iznenadne sréane smrti.2
Vecina bolesnika ima stabilan, benigni klinicki tok. Ostali
mogu da doZive naglu sr¢anu smrt, poremecaje sr¢anog
ritma (najcesce atrijalna fibrilacija) i u malom procentu
(5—10 %) progresiju u simptomatsku sr¢anu slabost.*?

Prikaz bolesnika

Bolesnica stara 44 godine javlja se na kontrolni pregled
zbog zamaranja. Na pregledu je utvrdeno da je kardio-
pulmonalno kompenzovana. Sréana akcija ritmic¢na, to-
novi jasni sa blagim sistolnim Sumom nad vrhom srca.
Nalaz nad plu¢ima uredan. Arterijski pritisak 110/70
mmHg. Trenutna terapija sadrzi beta blokator, ACE inhi-
bitor i diuretik.

Pracenje se sprovodi u KCS od 1986. godine. Prve tegobe
su se javile sa 10 godina starosti u vidu zamaranja i guse-
nja kada je otkriven sistolni Sum nad prekordijumom i
postavljena sumnija za ventrikularni septalni defekt, da bi
5 godina kasnije ehokardiografskim pregledom bilo ptvr-

hipertroficna miokardiopatija, sr¢ana insuficijencija

deno postojanje hipertrofi¢ne kardiomiopatije (HCM).
Elektrokardiografski (EKG) snimak je opisan kao sugesti-
van za postojanje WPW sindroma.

Endomiokardna biopsija je uradena kada je bolesnica
imala 20 godina, a nalaz je pokazao veoma umnoZeno
vezivo, sa elasti¢nim i kolagenim vlaknima izmedu mi-
Siénih vlakana. Jedra miofibrila bila su veca i hiperhro-
mati¢na i nije bilo znakova zapaljenske infiltracije.
Rutinski je raden 24 Holter EKG svake dve godine, i nisu
zabelezZeni poremecaji ritma do njene 36. godine Zivota
kada je registrovana paroksizmalna atrijalna fibrilacija
koja je trajala tri dana. Tri godine kasnije prvi put se Hol-
terom belezZi kratkotrajna ventrikularna tahikardija fre-
kvence 160/min.

Ehokardiografsko praéenje je pokazalo progresivno uve-
¢anje Supljine leve komore sa smanjenjem debljine zido-
va i uvecanje leve pretkomore (Tabela 1, slike 1, 2, 3).
Bolesnica je imala tri trudnode (sa 33, 35 i 38 godina
starosti) koje su protekle bez komplikacija i zavrSene su
carskim rezom u opstoj anesteziji. Kod Sestogodisnje
cerke ehokardiografski je registrovano zadebljanje zido-
va LK, a kod rodene sestre je potvrdena HCM. Genetsko
ispitivanje je u toku.

Diskusija

Bolest je uglavnom asimptomatska i otkriva se slu¢ajno
tokom rutinskog sistematskog pregleda. Bolesnik se
upucuje na ehokardiografski pregled zbog promena u

EKG-u ili prisustva Suma na srcu. Najceséi simptom je
dispnea. Dijagnoza se postavlja ehokardiografski nala-

Kontakt osoba: Dr Olgica Popovic. Klinika za kardiologiju, Klini¢ki centar Srbije. E-mail: opetrovic@eunet.rs
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Slika 1. Hipertrofi¢cna miokardiopatija (ehokardiografski
presek 2007. godine)

Invalid

Slika 3. Hipertrofi¢na miokardiopatija (ehokardiografski
presek 2014. godine)

zom nedilatirane leve komore, debljine zidova 215 mm
kod probanda ili =13 mm kod rodaka bolesnika sa HCM).
Hipertrofija je naj¢esée asimetri¢na sa dominantnim
zadebljanjem interventrikularnog septuma, ali moZze biti
i koncentri¢na ili apikalna (kada su zahvaceni samo api-
kalni segmenti zidova LK). Patohistoloski supstrat pred-
stavljaju nepravilno rasporedene sréane hipertrofi¢cne
celije, bizarnog oblika, sa multiplim meducelijskim ve-
zama u svim pravcima i sa poljima fibroze. Ta celijska
dezorganizovanost moZe biti veoma rasprostranjena
zahvatajudi i do 33 % zida. Intramuralne koronarne ar-
terije su takode izmenjene, zadebljalog zida i suZzenog
lumena. Kod oko 25 % bolesnika dolazi do opstrukcije u
levoj komori u toku sistole, najée$ce u izlaznom traktu,
ali moze biti na bilo kom nivou u komori. Opstrukcija je
dinamska, a gradijent preko 60 mmHg se smatra klinicki
znacajnim.

Geneticka ispitivanja

HCM je kod 40—60 % bolesnika nasledna bolest kontrak-
tilnih proteina sarkomera koja pokazuje veliku genetsku
heterogenost i uglavhom se nasleduje autotozomno

dominantno. Identifikovano je preko 15 gena i 400 mu-
tacija tako da ekspresija znacajno varira i kod nosilaca
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Slika 2. Hipertroficna miokardiopatija (ehokardiografski
presek 2009. godine)

Tabela 1. Promene ehokardiografskih parametara
tokom perioda pracenja

Godina EDDLK ESDLK IVSd Zzd EFLK
pregleda (cm) (cm) (cm) (cm) (%)

1985. 2.5

1997. 4.1 2.1 2.7 |14 |80 3.1
1999. 3.9 1.9 3.1 |14 3.9
2002. 4.4 2.1 2.7 |13 (80 3.8
2006. 4.9 3.4 2.3 |1.2 |65 3.8
20009. 5.1 3.5 1.8 (1.1 |58 3.1
2013. 5.8 4.1 1.6 |09 |54 4.3
2014. 5.9 4.5 1.2 (0.9 |46 4.6

LK — leva komora; EDD LK — end-dijastolna dimenzija LK; ESD LK —
end-sistolna dimenzija LK; IVSd — debljina septuma u dijastoli; Zzd
—debljina zadnjeg zida LK u dijastoli; EF LK — ejekciona frakcija LK; LA
—veli¢ina leve pretkomore

iste genetske mutacije.® U 10-15 % slucajeva zadeblja-
nja sréanog misSié¢a su posledica bolesti deponovanja
(glikogenoza, amiloidoza), a javlja se i u sklopu retkih
malformacionih sindroma (Noonanov sindrom, LEO-
PARD sindrom), kao i mitohondrijalnih i neuromisiénih
bolesti (Fridrajhova ataksija). Genetico ispitivanje je pre-
poruceno kod bliskih rodaka bolesnika sa jasno defini-
sanom mutacijom (kod dece nakon navrsene 10 godine
Zivota).

Klinicko pacenje i lecenje

Pracenje bolesnika je pre svega elektrokardiografsko i
ehokardiografsko na 1-2 godine izmedu 10i 20 godine
Zivota, a nakon toga na 2-5 godina.*

Terapija je simptomatska i preventivna. OteZano disanje
i bol u grudima su najcesci simptomi. Javljaju se zbog
dijastolne disfunkcije, poremeéene mikrocirkulacije i
opstruktivnih patofizioloskih poremecaja. Beta blokato-
ri su lekovi izbora. Kod bolesnika sa dinamskim gradijen-
tom u izlaznom traktu treba izbegavati vazodilatatore i
diuretike i razmotriti moguénost redukcije debljine in-
terventrikularnog septuma (hirurski ili alkoholnom abla-
cijom). Atrijalna fibrilacija i sréana insuficijencija se lece
prema vazeéim preporukama.
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Bolesnici sa HCM su u povec¢anom riziku za iznenadnu
sréanu smrt.> Faktori rizika su: godine starosti (veca in-
cidence kod mladih bolesnika), sr¢ani zastoj (komorska
fibrilacija), spontana komorska tahikardija (sustained i
nonsustained), istorija iznenadne sré¢ane smrti u poro-
dici, debljina zida leve komore preko 30mm, nenorma-
lan odgovor krvnog pritiska (pad) pri opterecenju, op-
strukcija izlaznog trakta leve komore.

Kod bolesnika sa dva ili viSe faktora rizika za iznenadnu
sr¢anu smrt indikovano je postavljanje implantibilnog
kardioverter defibrilatora (ICD).> Ukoliko se ne implan-
tira ICD indikovana je periodi¢na procena faktora rizika,
svakih 12-24 meseci.

Kod bolesnika kod kojih se razvije dilatacija komore i sr-
¢ano popustanje indikovana je transplantacija srca.

S obzirom da je bolest uglavnhom benignog toka uloga
lekara je pre svega u pruzanju psiholoske potpore obo-
lelom i njegovoj porodici. Zdrav Zivotni stil koji podrazu-
meva i rekreativno bavljenje sportom je preporucljiv.
Nije dozvoljeno bavljenje kompetitivnim sportovima.
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Hypertrophic cardiomyoparthy is disease with very high prevalence in general population (1~500). There is marcable diversity
in disease course. Majority of patients have benign clinical course and normal life expactancy but some are in risc for sudden
cardiac death, severe arrhythmia and progressive heart failure. We present a case of female patient who was diagnosed with
hypertrophic cardiomyopathy as a child (10years). She was clinicaly and echocardiographicly followed up in our clinic. When
she was 44 years old signs and symptoms of heart failure started to develop.

Key words: hypertrophic cardiomyopathy, heart failure
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Abstract

Unstable coronary artery plaque is the most common underlying cause of acute coronary syndromes

(ACS) and can manifest as unstable angina, non-ST segment elevation infarction (NSTE-ACS), and ST
elevation myocardial infarction (STEMI), but can also manifest as sudden cardiac arrest due to is-
chaemia induced tachyarrhythmias. ACS mortality has decreased significantly over the last few
years, especially from the more extreme manifestations of ACS, STEMI, and cardiac arrest. This trend
is likely to continue based on recent therapeutic progress which includes novel antiplatelet agents
such as prasugrel, ticagrelor, and cangrelor.

Introduction

n the USA every year nearly 1.2 million patients are

hospitalised for acute coronary syndrome (ACS).!

However, the proportion of ACS with ST elevation

myocardial infarction (STEMI) appears to be declin-
ing.23We can only speculate upon the reasons: potential
explanations include the reduction in smoking, the age
structure of the population (STEMI is more common in
middle age while non-ST segment elevation (NSTE-ACS)
occurs more in the elderly), and broader use of statin
therapy. Over the last few years there has been a
significant improvement in outcomes after STEMI in re-
gard to mortality, cardiogenic shock, and heart failure.!
Similar trends have been seen for other manifestations
of ACS, such as sudden cardiac arrest (SCA).*> Astonish-
ingly, the clinical outcomes for NSTE-ACS now appear to
be worse than for STEMI. However, such figures are mis-
leading, and short term (in-hospital) outcome is still bet-
ter for NSTE-ACS than for STEMI, while the longer term
mortality rate is higher for NSTE-ACS, but this is proba-
bly influenced by the different age and risk structure of
the STEMI and NSTE-ACS populations: NSTE-ACS pa-
tients are generally older and often have multivessel
(MV) coronary artery disease (CAD).

ST Elevation Myocardial Infarction

A major reason for the improved outcomes for STEMI
over the last decades has been the increasing availabil-
ity of primary percutaneous coronary intervention (PCl)
services, which all try to continuously improve their per-
formance (‘door-toballoon time’). Initiatives include
telemetric transmission of ECGs from the ambulance

services, and training of ambulance staff in ECG inter-
pretation. More important than door-to-balloon time is
of course the overall ‘symptom onset to balloon time’.
Patients have become much better informed about
symptoms of ‘heart attacks’, and many ambulance ser-
vices transfer patients with a suspected STEMI directly
to a primary PCl service rather than going to the nearest
hospital.

Primary Percutaneous Coronary
Intervention

Not only has the rate of primary PCl increased over the
years, but progress in device technologies and adjunc-
tive pharmacology has also improved the procedural
success rate—for example, the availability of stents and
second generation drug eluting stents, thrombus aspira-
tion devices, and safer and more effective periproce-
dural anticoagulation/antiplatelet treatments.
Thrombus aspiration has been shown to improve out-
comes in smaller randomised trials and is currently rec-
ommended by European and American PCI guidelines.
However, its effect should probably not be overrated. A
recent large scale randomised trial in 452 patients,
INFUSE-AMI (Intracoronary Abciximab and Aspiration
Thrombectomy in Patients with Large Anterior
Myocardial Infarction) did not demonstrate an effect of
manual thrombus aspiration on infarct size when used
in conjunction with bivalir-

udin (and intracoronary abciximab).t” Intravenous
glycoprotein (Gp) llb/Illa inhibitors have an immediate
and potent platelet inhibitory effect and certainly im-
prove thrombus resolution; they may reduce infarct size®

Correspondence to Dr Pascal Meier, Yale—UCL Cardiovascular Research, Programme, The Heart Hospital, University College London Hospitals UCLH,
UCLH16-18 Westmoreland Street, London W1G 8PH, UK; pascalmeier74@gmail.com
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Table 1. Bleeding avoidance strategies®

Strategy Comments

Radial instead of femoral access

Reduces access site bleeding risk (and potentially also mortality in high risk groups)

Bivalirudin

Bivalirudin superior to heparin and glycoprotein lib/llla inhibitors, reduces bleeding
(and reduces mortality in STEMI patients)

Fluoroscopy guided puncture for
femoral access

underpowered

High (or low) puncture to be avoided. The femoral head has a consistent relationship
with the common femoral artery, and localisation using fluoroscopy is a useful land-
mark. However, randomised studies failed to show a clinical benefit but were

Ultrasound guided puncture for
femoral access

Fewer vascular complications with this approach in randomised trials

Vascular closure devices

Controversial study results. Increasing evidence pointing towards a positive effect of
vascular closure devices, especially if used with bivalirudin

Individualised bleeding risk
assessment

Individualised risk assessment and adjustment of clinical practice using risk models,
for example, NCDR CathPCl bleeding risk model (bivalirudin, radial access, etc)

NCDR, National Cardiovascular Database Registry; PCI, percutaneous coronary interventions; STEMI, ST elevation myocardial infarction.

while their effect on clinical outcomes is somewhat more
debatable. Bivalirudin, a direct thrombin inhibitor, which
has anticoagulant and probably also antiplatelet effects
(via suppression of thrombin dependent platelet activa-
tion®), can be used as an alternative to heparin and Gp
lIb/llla inhibitors, and has shown reduced bleeding and
even reduced mortality in the HORIZON-AMI trial
(Heparin plus a glycoprotein llb/llla Inhibitor versus
Bivalirudin Monotherapy and Paclitaxel-Eluting Stents
versus Bare-Metal Stents in Acute Myocardial Infarction).®
Bleeding reduction has become a key aim in primary PCI
because of the well documented (but less well under-
stood) association with increased mortality (table 1).

Transradial versus transfemoral access

Another rather elegant option used increasingly, which
may reduce bleeding, involves the transradial approach
instead of the traditional transfemoral access.’ An in-
creasing wealth of data indicate that this reduces bleed-
ing in general; some data even suggest that it reduces
mortality when used for primary PCI, but the latter ef-
fect is debatable.!® ! A recent meta-analysis of nine
studies involving 2977 patients with STEMI demonstrat-
ed an impressive nearly 50% reduction in mortality for
the transradial approach (OR 0.53, 95% Cl 0.33 to 0.84;
p=0.008).2° While the authors concluded that the tran-
sradial approach should be preferred in STEMI patients,
an accompanying editorial highlighted some limitations
of these data.'!Some data indicate a negative impact of
transradial PCI. Baklanov et al*?showed a longer median
door-to-balloon time with transradial PCI. Another ret-
rospective comparison by Cafri et al,** however, showed
similar door-to-balloon time irrespective of the access
route. Even in elderly people, where there is more ad-
vanced atherosclerosis, the radial access does not seem
to delay reperfusion as it does not lead to any increase
in the door-to-balloon time.**There have also been con-
cerns that transradial access may increase the risk of
neurological complications compared to transfemoral
access. However, in a retrospective analysis of the
British Cardiovascular Intervention Society database
conducted between January 2006 and December 2010,

Ratib et al'® have shown that there is no significant as-
sociation between the use of radial access and the oc-
currence of neurological complications.

Overall, transradial PCl is certainly a promising tech-
nique when used by experienced operators. However,
despite its benefits, its use is highly variable across
countries. In France and Japan it is the predominant ac-
cess route.’ In the UK, its use increased nearly fourfold
from 17.2% in 2006 to 57% in 2011.*The USA has the
lowest rate of radial access adoption

for PCI worldwide (only one in six PCls).Y” Even here,
there has been an increase in use of radial access. In the
first quarter of 2007, 1.2% of PCls were by the transra-
dial approach; this increased to 16.1% in the third quar-
ter of 2012. There is little doubt that the increasing use
of transradial PCl has led to a reduction in access site
complications.1?161718

While some data indicate that the transradial route may
reduce mortality in STEMI patients, this has not been
demonstrated in NSTE-ACS. In the RIVAL (Radial vs
Femoral Access for Coronary Intervention) trial, cur-
rently the largest randomised trial on this topic, there
was no difference in major clinical outcomes in NSTE-
ACS patients.'In a cohort of high risk NSTE-ACS patients
enrolled in the EARLY-ACS trial (Early Glycoprotein llb/
[lla Inhibition in non-ST-Segment Elevation

Acute Coronary Syndrome), there were no significant
differences in either bleeding or ischaemic outcomes
whether radial or femoral access was used.?

A recent consensus statement by the European Society
of Cardiology (ESC) states that a default radial approach
is feasible in routine practice in both stable and unstable
patients.? The ESC recommends performing transradial
PCl in STEMI patients only after the operator has be-
come familiar with this approach in stable patients and
in diagnostic procedures.

Culprit lesion PCI

Culprit lesion only treatment versus a ‘complete revas-
cularisation’ approach remains the subject of some de-
bate. One could argue either way: a complete revascu-
larisation strategy may improve overall myocardial
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perfusion in the critical initial phase; but on the other
hand, we know that major adverse complications are
increased during acute PCl, and this also may have an
impact on the outcome following treatment of non-
acute, nonculprit lesions. A randomised study of 214
patients showed that angioplasty of the culprit vessel
only was associated with higher rates of adverse events
(50.0%) during a mean follow up of

2.5 years than MV PCl, regardless of simultaneous com-
plete revascularisation (23.1%) or a staged complete revas-
cularisation (20.0%).22 A recent report of the Ibaraki
Cardiovascular Assessment Study registry of Japan showed
significantly higher mortality with PCI of a non-culprit le-
sion in the same setting as the culprit lesion than with PCI
of only the culprit lesion.? In contrast, results based of the
American College of Cardiology National Cardiovascular
Database Registry (NCDR-CathPCl) showed similar morbid-
ity and mortality rates with either single vessel or MV PCI.%*
While these data were conflicting, most studies were non-
randomised and need to be interpreted with caution. A
large meta-analysis of 18 randomised controlled trials
(RCTs), including the above mentioned RCT, involved 40
280 patients and showed that staged PCl was associated
with lower short and long term mortality compared to cul-
prit vessel PCl and MV PCl.% Therefore, current guidelines
discourage the performance of multivessel PCl for STEMI
and suggest that nonculprit lesions should be staged.?®%
However, if STEMI patients present in cardiogenic shock or
after an SCA, they should be considered for complete re-
vascularisation in one sitting.

The time effect

The current ESC guidelines recommend that STEMI pa-
tients should be immediately transported within 2 h of
onset of symptoms to a PCl-capable centre without de-
lay.® In clinical practice, it is extremely difficult to
achieve this goal of symptom onset-to-balloon time.*
System delays have been shown to be associated with
mortality at a median follow-up of 3.4 years in STEMI
patients treated with primary PCL.*°In a more recent
study, shorter symptom onset-to-balloon time predict-
ed lower mortality in the long term.?* A longer treat-
ment delay was seen in females, patients living in a rural
area >22 km from hospital, and when patients were
admitted to the emergency department of the hospital
instead of direct emergency medical services (EMS)
transportation. Researchers suggest that a more gener-
alised use of ambulance/EMS would reduce treatment
delays and associated mortality.

Optimal duration of monitoring/
hospital stay

The duration of hospital stay has decreased dramatically
over the years, which has a major impact on health care
expenditure and on patient quality of life. Current prac-
tice is widely variable across countries and centres, but
it is unclear whether early hospital discharges are safe.*?
Itis very reassuring that, despite the continuous reduc-
tion in hospital stay, outcomes have significantly im-
proved (figure 1).
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Figure 1. Change in short and intermediate term mortal-
ity after ST elevation myocardial infarction. Standardised
30 day and 31-365 day mortality after first hospitalisa-
tion for myocardial infarction among men and women
between 1984 and 2008 in Denmark.33 Reprinted with
permission from BMJ Publishing Group.

Two new studies have demonstrated that discharging low
risk STEMI patients within 2 days following primary PCl is
safe and feasible.?*3>Over 40% of the STEMI patients in
one of the studies met early discharge criteria.>*An early
discharge could lower healthcare costs considerably.
Based on the literature, we propose the following crite-
ria to define low risk patients for early discharge:

1. Age <70 years

2. Short pain to reperfusion interval (<4 h)

3. Uncomplicated primary PCl with good result (TIMI
(Thrombolysis in Myocardial Infarction) 3 flow and
prompt complete ST elevation resolution)

4. Left ventricular ejection fraction >45% without
symptoms of heart failure

5. No significant arrhythmias during the first 24 h

6. Socially supported, collaborative/compliant patient.

Non-ST Elevation ACS
Risk prediction

There is a great need for proper risk prediction in ACS
patients for clinical decision making, especially with re-
gard to coronary angiography. There are several risk
prediction models in use. The Global Registry of Acute
Coronary Events (GRACE) is among the most commonly
used scores. Recently, a mini-GRACE (MG) risk score has
been developed which excludes creatinine and Killip
class from the original eight-factor GRACE risk model.
The adjusted mini-GRACE (AMG) risk score includes
‘prescription of a loop diuretic during admission’ in
place of Killip class and creatinine concentration. Both
risk scores showed good accuracy in the Myocardial
Ischaemia National Audit Project (MINAP), with the
AMG risk score performing somewhat better than the
MG risk score.3®

Laboratory markers may further help with this risk
stratification. The maximal troponin value in patients
presenting with NSTE-ACS has been shown to be an in-
dependent predictor of in-hospital morbidity and mor-
tality.?” Other predictive markers include interleukin 10,
myeloperoxidase, and placental growth factor.*®



257

Role and timing of PCl in NSTE-ACS

For intermediate to high risk patients, there is strong
evidence supporting routine angiography rather than
conservative management. However, the optimal time
for coronary angiography is not clear. Though an early
invasive approach seems favourable, studies testing the
timing effect used varying time points for ‘early’ and ‘de-
layed’ angiography. In very high risk patients such as
those with refractory angina, severe heart failure, life
threatening ventricular arrhythmias or haemodynamic
instability or an evolving myocardial infarction (Ml), an
urgent invasive approach is indicated. For patients not
belonging to this high risk category, the optimal timing
is not clear. There is no clear benefit with regard to
‘hard’ clinical end points for an early invasive strategy
within 24 h, but an increasing number of centres under-
take an early invasive strategy within 24 h for intermedi-
ate to high risk patients. Such an approach is probably
reasonable, as an earlier approach certainly helps to
reduce hospital stay. Factors such as diabetes, renal
function, left ventricular function, recurrent symptoms,
and previous revascularisation should be considered
along with the TIMI or GRACE score.

Intravascular imaging

Intravascular imaging guided PCl is a concept that
evolved when devices such as intravascular ultrasound
(IVUS) and more recently optical coherence tomography
(OCT) became available. There are two different modes
of use, either for the pre-PCl assessment in order to bet-
ter understand the coronary plaque (stable or unstable
plaque, diameter and length, thrombus burden, etc), or
for post-PCl assessment of stent expansion and apposi-
tion. The advantages are obvious; in contrast to angiog-
raphy as an eyeballing tool, which allows measurement
of luminal diameters in a few orthogonal views, coro-
nary IVUS provides a tomographic view. Furthermore,
the resolution is much better than for angiography.
The first concept, pre-PCl assessment of lesions has been
tested in the multicentre PROSPECT (Providing Regional
Observations to Study Predictors of Events in the
Coronary Tree) study.** This study showed that IVUS can
be used to define characteristics of vulnerable plaques.
The highest risk phenotypes associated with non-culprit
major adverse cardiac events (MACE) included thin-cap
fibroatheromas, plaque burden >70%, and minimal lu-
men area <4.0 mm. However, these data are not sufficient
to advocate using IVUS derived plaque characteristics to
decide whether a lesion needs to be treated.*

While IVUS is based on ultrasound, OCT is based on
light, which has a much shorter wavelength, and there-
fore achieves 10-fold better spatial resolution compared
to IVUS.* This allows better definition of the thin fibrous
caps and the circumferential extent of the necrotic
cores. It helps detect other microstructural features
such as cholesterol crystals, thrombus, calcium deposits,
fibrous plaques, and lipid-rich plaques.** OCT can visu-
alise features not seen by IVUS such as intimal flaps and
defects in the intima, disruptions in the media, and stent
strut apposition.

A Japanese study that analysed the culprit lesion in AMI
patients found that the incidence of plaque rupture ob-
served by OCT was significantly higher than that observed
by both angioscopy and IVUS.** OCT was also superior in
detecting fibrous cap erosion and thin cap fibroatheroma,
and OCT could also estimate the fibrous cap thickness.
However, the depth of imaging penetration is limited to
only a few millimetres with this new technique.*So, it
is unable to image the adventitia and assess the plaque
burden. Therefore, Alfonso et al**had the idea of a com-
bined use of OCT and IVUS in patients with stent throm-
bosis. Since image length was shorter with OCT, they
suggested overlapping OCT runs to circumvent the prob-
lem. The challenge of OCT is that it requires a field clear
of blood for imaging.

Because OCT has superior resolution to IVUS, it clearly
recognises stent struts on heavily calcified areas which are
difficult to identify with IVUS. Post-intervention OCT also
produces a sharper image of the neointimal-thrombus
boundary and provides a reliable diagnosis of in-stent re-
stenosis or neoatherosclerosis. In current practice, OCT
and IVUS seem to complement each other with their re-
spective advantages and disadvantages. However, we
have to be aware that data on clinical outcomes are lim-
ited and that these techniques add to procedural costs.

Antiplatelet therapy

Aspirin is still the basis of every antiplatelet therapy.
However, dual antiplatelet therapy of aspirin and a
P2Y12 receptor blocker is clearly more effective and
clopidogrel is the most commonly used agent for this
purpose at the moment. However, the problems with
this treatment are the rather long delay until maximal
platelet inhibition is reached and the high rate of poor
responders.*® One approach that has been tested re-
peatedly is triple antiplatelet therapy using cilostazol.
Even though results of this approach have indicated
some benefit, it is rarely used.*” * One reason for this is
probably the development of newer generation P2Y12
receptor blockers such as prasugrel, ticagrelor, and can-
grelor. They block the binding of ADP to the platelet re-
ceptor P2Y12, thereby inhibiting platelet aggregation.
Naturally, we would expect that stronger antiplateletinhib-
ition comes with an increased bleeding risk. Many patients
therefore receive proton pump inhibitors (PPI). However,
the data do not completely following this logic.

Prasugrel: The TRITON-TIMI 38 trial was a head-to-head
comparison between aspirin and prasugrel versus aspi-
rin plus clopidogrel in 13 608 moderate to high risk ACS
patients undergoing PCI. In most cases, the study drug
was given after coronary angiography. At 15 months
follow-up, MACE (cardiovascular death, non-fatal Ml, or
non-fatal stroke) was reduced with prasugrel (9.9% vs
12.1%; HR 0.81, 95% ClI

0.73 to 0.90) This composite end point was mainly driv-
en by a reduction in non-fatal MI. Major bleeding was
somewhat increased with prasugrel (2.4% vs 1.8%; HR
1.32,95% Cl 1.3 to 1.68). Bleeding was mainly increased
in those with a history of stroke or transient ischaemic
attack, age 275 years or a bodyweight <60 kg. The
TRILOGY ACS trial tested prasugrel versus clopidogrel
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with NSTE-ACS not undergoing PCI. There was no statis-
tically significant difference in MACE rate (13.9% vs
16.0%; HR 0.91, 95% CI 0.79 to 1.05).

Ticagrelor: In contrast to clopidogrel and prasugrel, ti-
cagrelor binds reversibly to the P2Y12 platelet receptor.
This agent was tested in the PLATO trial (18 624 patients)
in patients with ACS, and also those who did not undergo
PClI but had medical therapy. Treatment was started early,
at a median of 5 h after hospital admission. This study
showed a reduced risk for MACE (defined as cardiovascu-
lar death, M, or stroke) in the ticagrelor arm (9.8% vs
11.7%, HR 0.84, 95% Cl1 0.77 to 0.92), and there was also
areduced risk for cardiovascular mortality as a single end
point. Overall, there was no significant difference in the
rates of major bleeding between the ticagrelor and clopi-
dogrel groups (11.6% vs 11.2%, respectively). However,
there was a higher risk of non-coronary artery bypass
surgery related major bleeding (4.5% vs 3.8%).
Cangrelor: In contrast to these drugs, cangrelor is ad-
ministered intravenously. It has been tested against pla-
cebo and against clopidogrel. The CHAMPION-
PLATFORM trial ( placebo control) was stopped early
because an interim analysis showed disappointing re-
sults. The CHAMPION-PCI trial (clopidogrel as a com-
parator) failed to show a significant benefit as well. The
most recent and largest study, the CHAMPION-PHOENIX
trial, compared cangrelor against preloading with 300—
600 mg of clopidogrel. This study not only included ACS
but also patients with stable CAD. It found a reduced risk
for ischaemic events (death, Ml, ischaemia-driven re-
vascularisation or stent thrombosis) over the first 48 h
without any increase in major bleeding risk.* Its role in
clinical practice in the context of having ticagrelor and
prasugrel available is not clear yet, and it has never been
compared against these agents.

With additional and more potent antiplatelet therapies
now available, the challenge is to decide which agent to
use and when. Currently, the decision is usually based
on clinical and risk factors; pharmacogenetics may also
play a role in guiding therapies in the future.>®
Gastrointestinal (Gl) bleeding is one of the more com-
mon risks of strong antiplatelet therapy. Therefore, PPI
are often prescribed as well. A recent study found, in-
terestingly, that lower Gl bleeding is more common than
upper Gl bleeding in patients on PP1.5! Furthermore, the
impact of PPl on the clopidogrel effect has been a mat-
ter of controversy for some time. Laboratory studies
have suggested a reduced antiplatelet effect if PPl are
used. However, studies looking at clinical end points
have shown conflicting results. A recent systematic re-
view provides a very good overview, including 33 stud-
ies, and concludes that clinical data are highly conflicting
but that even newer, better designed studies do not
show evidence of a relevant adverse effect of PPl in pa-
tients on clopidogrel regarding clinical outcomes.>?

Sudden Cardiac Arrest

SCA is a less common but often fatal presentation of
ACS.>*While there are other reasons for SCA, especially
in younger patients, the most common cause for
tachyarrhythmic cardiac arrests in patients over 40 is

myocardial ischaemia.*3” Most of these cardiac arrests
occur out of hospital (out-of-hospital cardiac arrest
(OHCA)). Survival for OHCA patients has been poor for
several decades, averaging <10% to hospital discharge,
and may be even lower, particularly in remote areas.
However, in recent years survival has increased, espe-
cially in metropolitan areas. The London Ambulance
Service observed an increase in survival rates from 12%
to 32% between 2007 and 2012.5

We can only speculate about the reasons for this improve-
ment since few single interventions have really proven to
be effective.>* It is therefore more likely that it is the com-
bination of multiple effective treatments that is responsi-
ble for the observed improvements in survival. Early chest
compressions and early defibrillation are the undisputed
game changers.* It is likely that the availability of public
automatic defibrillators, defibrillators of the EMS and pub-
lic awareness, and an increasing number of lay people
trained in chest compression, played major roles.>®
However, other factors such as therapeutic hypothermia
and immediate angiography to define and potentially
treat the underlying cause are important as well.>”>¢ An
observational study of 9971 patients with OHCA of sus-
pected cardiac cause were assessed regarding the hos-
pital they were referred to. Those treated at hospitals
with 24 h cardiac interventional services had a better
survival (OR 1.40,95% Cl 1.12 to 1.74; p=0.003).
Current guidelines recommend immediate angiography
in patients after successful resuscitation for an OHCA
(return of a spontaneous circulation) in case of ST eleva-
tions in the postresuscitation ECG. However, the accu-
racy of post-resuscitation ECGs is unclear and there are
grounds for recommending early angiography in all pa-
tients over 35—-40 years, regardless of the ECG, if there
is no obvious non-cardiac cause.

Cardiac rehabilitation after ACS

While it seems intuitive that cardiac rehabilitation pro-
grammes are beneficial by providing careful follow-up,
supervised physical activity and guidance on lifestyle
modification, clinical data on its effect are controversial.
Very recently, cardiac rehabilitation for ACS has been
challenged again by the multicentre RCT of comprehen-
sive cardiac rehabilitation in patients following acute Ml
(RAMIT: Rehabilitation After Myocardial Infarction
Trial).>® In this study, cardiac rehabilitation in patients
after an AMI had no effect on mortality or morbidity,
cardiac medication, risk factors or lifestyle modification.
However, we have to be aware that the RAMIT trial was
small and if we look at the evidence more comprehen-
sively, by pooling all available RCTs as done by a
Cochrane review (combining 47 studies), there is a
significant, albeit modest, effect on mortality.®° This
meta-analysis did not include the RAMIT findings which
would have further reduced the estimated effect on all
cause mortality from 13% to 11%.5 It is important to
note that the Cochrane review focused on physical ex-
ercise based rehabilitation, the probability being that
non-exercise based rehabilitation ( patient education)
has little effect on mortality after M1.5?
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The problem with combining results of multiple trials is,
of course, that this does not account for the ‘evolution’ of
such interventions.®® The results of the recent OMEGA
study, which was a non-randomised cohort study, have
shown that a short term comprehensive cardiac rehabili-
tation programme after acute Ml significantly improved
the 1-year prognosis.®* Those who attended rehabilitation
programmes had lower all-cause mortality than those
who did not, but without randomised treatment assign-
ment, interpretation of such data is difficult. There was a
significant dose—response relationship; the more sessions
attended the lower the all-cause mortality. However, low
attenders were more likely to be smokers, and when ad-
justmentswere made for baseline differences in smoking
status the dose— response association disappeared.
Though cardiac rehabilitation as currently provided in
many countries may not be effective in reducing hard
clinical end points, it still helps provide information, ad-
vice, and reassurance and helps in long term secondary
prevention.®

Conclusions

The treatment options for ACS have improved significantly
over the past few years, contributing to notable improve-
ments in outcomes. This is especially the case for STEMI,
while long term mortality after an NSTE-ACS is still consid-
erable. The very recent introduction of third generation
antiplatelet therapies ( prasugrel, ticagrelor) and the most
recent intravenous form, cangrelor, are likely to continue
to improve clinical outcomes after ACS. These more po-
tent agents can increase bleeding risks, and considering
the association between bleeding and outcomes, peripro-
cedural bleeding avoidance strategies are important. They
may include radial access angiography, ultrasound guided
femoral access, and the use of bivalirudin.
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Abstract

Important advances have been made in the past few years in the fields of clinical cardiac electrophysi-
ology and pacing. Researchers and clinicians have a greater understanding of the pathophysiologi-
cal mechanisms underlying atrial fibrillation (AF), which has transpired into improved methods of
detection, risk stratification, and treatments. The introduction of novel oral anticoagulants has
provided clinicians with alternative options in managing patients with AF at moderate to high throm-
boembolic risk and further data has been emerging on the use of catheter ablation for the treatment
of symptomatic AF. Another area of intense research in the field of cardiac arrhythmias and pacing
is in the use of cardiac resynchronisation therapy (CRT) for the treatment of patients with heart
failure. Following the publication of major landmark randomised controlled trials reporting that CRT
confers a survival advantage in patients with severe heart failure and improves symptoms, many
subsequent studies have been performed to further refine the selection of patients for CRT and
determine the clinical characteristics associated with a favourable response. The field of sudden
cardiac death and implantable cardioverter defibrillators also continues to be actively researched,
with important new epidemiological and clinical data emerging on improved methods for patient
selection, risk stratification, and management. This review covers the major recent advances in
these areas related to cardiac arrhythmias and pacing.

Atrial Fibrillation
Epidemiology of atrial fibrillation

number of large scale epidemiological studies
using registry databases and prospective co-
hort data have reported novel associations
between atrial fibrillation (AF) and other non-
traditional risk factors for AF. These include an increased
risk of incident AF in patients with high glycosylated
haemoglobin (HbA1lc) and poor glycaemic control,* co-
eliac disease,?rheumatoid arthritis®and psoriasis,* use
of non-aspirin, non-steroidal anti- inflammatory drugs
(NSAIDs),> and increased height.® Another interesting
association is the finding from a substudy of 260 pati-
ents with chronic AF from the SAFETY trial (Standard
versus Atrial Fibrillation Specific Management Study)
that mild cognitive impairment is highly prevalent
among older, high risk patients hospitalised with AF.” In
another substudy of the Cardiovascular Health Study,
investigators found that higher base- line circulating
concentrations of total long chain n-3 polyunsaturated
fatty acids (PUFA) were asso- ciated with a lower risk of
incident AF.®
Other interesting recent epidemiological studies on AF
include the association of incident AF with an increased

risk of developing end stage renal disease in patients
with chronic kidney disease,’and a community based
study of 3220 patients which showed that new AF in
patients with no history of AF before a myocardial in-
farction increased mortality in patients with myocardial
infarction.’In a large Swedish registry study of 100 802
patients with AF, Friberg et al*! found that ischaemic
strokes were more common in women than in men,
supporting the notion that female gender should be
taken into consideration when making decisions about
anticoagulation treat- ment. Furthermore, among older
patients admitted with recently diagnosed AF, the risk
of stroke appears to be greater in women than in men,
regardless of warfarin use,*?and among healthy women
new onset AF was found to be independ- ently associ-
ated with all cause cardiovascular and non-cardiovascu-
lar mortality.®3

Medical management of AF

Data from the RealiseAF study, an international, obser-
vational, cross-sectional survey of patients with any his-
tory of AF in the previous year, sug- gested that patients
in which their AF was ‘con- trolled’ (defined as sinus
rhythm or AF with a resting heart rate <80 beats/min)
had a better quality of life and fewer symptoms than
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those whose AF was uncontrolled.** Nonetheless, even
patients with controlled AF experienced frequent symp-
toms, functional impairment, altered quality of life and
cardiovascular events—hence the importance of ongo-
ing efforts to develop novel and better treatments for
AF. The RECORDAF (Registry on Cardiac Rhythm
Disorders Assessing the Control of Atrial Fibrillation)
registry was a worldwide, prospective observational
survey of AF management in an unselected, community
based cohort over a 12 months period.* The investiga-
tors found that in 5171 patients whose data were avail-
able, therapeutic success (driven by control of AF) was
achieved in 54% overall (rhythm control 60% vs rate
control 47%). The choice of rate or rhythm strategy did
not affect clinical outcomes (which were driven mainly
by hospitalisations for arrhythmia and other cardiovas-
cular causes), although the choice of rhythm control
reduced the likelihood of AF progression.

The RACE (Rate Control Efficacy in Permanent Atrial
Fibrillation) Il trial was the first formal assessment of
alternative rate control goals in AF and demon- strated
for the first time that a ‘lenient rate control’ strategy
(target resting heart rate <110 beats/min) was non-in-
ferior to a ‘strict rate control’ strategy (target resting
heart rate <80 beats/ min and heart rate during moder-
ate exercise <110 beats/min).** Two subsequent sub-
studies of the RACE Il trial showed that the stringency
of rate control had no significant effect on the quality of
life in patients with permanent AF*”and that lenient rate
control did not have an adverse effect on atrial and ven-
tricular remodelling compared with strict rate control
(although female gender was independently associated
with significant adverse cardiac remodelling).®In an-
other sub-study looking at cardio- vascular outcomes in
subjects from the original AFFIRM trial (Atrial Fibrillation
Follow-Up Investigation of Rhythm Management), in-
vestigators found that the composite outcome of mor-
tality or cardiovascular hospital stays was better in rate
compared with rhythm control strategies (using amio-
darone or sotalol).? Non-cardiovascular death and in-
tensive care unit hos- pital stay were more frequent in
patients on amiodarone, and time to cardiovascular
hospital stay was shorter. In a prospect- ive, randomised,
open label trial of pharmacological cardiover- sion in
patients with persistent AF, Yamase et al compared ami-
odarone with bepridil in 40 consecutive subjects.* The
investigators found that bepridil was superior to amio-
darone in achieving sinus conversion (85% vs 35%;
p<0.05) and main- taining sinus rhythm after an average
follow-up of 14.7 months (75% vs 50%).

The issue of whether PUFA have any beneficial effects on
AF remains a topical one. A large meta-analysis of 10 ran-
domised controlled trials involving 1955 patients found
that PUFA supple- mentation had no significant effect on
AF prevention.?* In the FORWARD trial (Randomised Trial
to Assess Efficacy of PUFA for the Maintenance of Sinus
Rhythm in Persistent Atrial Fibrillation), 586 outpatient
participants with confirmed symp- tomatic paroxysmal
AF who required cardioversion or had at least two epi-
sodes of AF in the preceding 6 months were randomly
assigned to receive placebo or PUFA (1 g/day) for 12

months.?2The investigators found that PUFA supplemen-
tation did not reduce the recurrence of AF or have any
beneficial effects on the other prespecified end points (all
cause mortality, non-fatal stroke, non-fatal acute myocar-
dial infarction, systemic embolism or heart failure). In a
large placebo controlled, randomised clinical trial involv-
ing 1516 patients in 28 centres, perioperative supple-
menta- tion of PUFA, although well tolerated, was not
shown to reduce the risk of postoperative AF.2In con-
trast, another randomised, double blind, placebo con-
trolled trial involving 199 patients who received either
PUFA (2 g/day) or placebo for 4 weeks before direct cur-
rent (DC) cardioversion found that patients who received
PUFA were more likely to be in sinus rhythm at 1 year
follow-up compared with control patients.?*

Monitoring and assessment of AF

The detection of paroxysmal AF can be difficult with cur-
rent methods and technology; hence ongoing efforts
are being made to improve methods for detection and
diagnosis. The associ- ation between subclinical AF and
cryptogenic stroke has gained increasing prominence
with more careful monitoring of patients using invasive
and non-invasive methods. In a nice study of 2580 pa-
tients aged 65 years or older with a pacemaker or defib-
rillator recently implanted and no history of AF, investi-
gators detected subclinical atrial tachyarrhythmias in
261 patients (10.1%).% Over a mean follow-up of 2.5
years, patients with subclinical atrial tachyarrhythmias
were found to have an increased risk of clinical AF and
of ischaemic stroke or systemic embolism (HR 2.49, 95%
Cl1.28 to 4.85; p=0.007). In

patients who do not have pacemakers or defibrillators
who present with cryptogenic stroke, longer term am-
bulatory ECG monitoring using external or implantable
devices may be worth considering to help confirm a di-
agnosis of subclinical AF.2?"In a study of 100 patients
being screened for AF, investigators com- pared the ef-
fectiveness of using 7-day triggered ECG monitor- ing
with 7-day continuous Holter ECG monitoring for detec-
tion of AF.28 An arrhythmia was recorded in 42 subjects
(42%) with continuous ECG recordings versus 37 sub-
jects (32%) with triggered monitoring ( p=0.56). The
sensitivity of triggered ECG monitoring was found to be
lower than that of continuous ECG monitoring, mainly
due to a shorter effective monitoring duration, although
qualitative triggered ECG ana- lysis was less time con-
suming than continuous ECG analysis. In another larger
study of 647 patients with implantable continu- ous
monitoring devices, intermittent rhythm monitoring
was found to be significantly inferior to continuous
monitoring for the detection of AF and was not able to
identify AF recurrence in a great proportion of patients
at risk.? In an interesting study investigating the use of
N-terminal pro B-type natriuretic peptide (NT-proBNP)
values to estimate the recency of AF onset and safety of
cardioversion, investigators separated 86 patients pre-
senting with presumed recent onset AF into two groups
(43 in each group), based on NTproBNP concentrations
above and below a cut-off value, and subjected all sub-
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jects to transoesopha- geal echocardiography.® NT-
proBNP concentrations below the cut-off value were
found to be the most powerful predictor of the pres-
ence of thrombus, suggesting that a short term increase
in NT-proBNP after AF onset might be useful in assessing
the recency of onset of the AF episode, if unknown, and
might be potentially used to help determine the safety
of cardioversion.

Catheter ablation of AF

Although antiarrhythmic drugs (AADs) and catheter ab-
lation are the main treatment options available to main-
tain sinus rhythm in symptomatic patients with AF,
many clinicians and patients still opt for an initial con-
servative strategy and consider catheter ablation only
after one or more AADs have been tried and found to be
ineffective. The question of whether catheter abla- tion
of AF is an effective initial therapy for paroxysmal AF
was addressed in a small randomised study in which 294
patients (with no history of AAD use) were randomly
assigned to an initial strategy with radiofrequency cath-
eter ablation or therapy with a class 1c or Il AAD.3'The
investigators found no signifi- cant difference between
the ablation and drug therapy groups in the cumulative
burden of AF (90th centile of arrhythmia burden 13%
and 19%, respectively; p=0.10) in the initial 18 months.
However, at 24 months, AF burden was significantly
lower in the ablation group compared with the drug
therapy group (9% vs 18%; p=0.007) and more patients
in the ablation group were free from symptomatic AF
(93% vs 84%; p=0.01). In the drug therapy group, 54
patients (36%) subsequently underwent ablation.

In another small randomised study of AF ablation in pa-
tients with persistent AF, advanced heart failure and se-
vere left ven- tricular (LV) systolic dysfunction, MacDonald
et al*>found that catheter ablation was successful at re-
storing sinus rhythm in 50% of patients, although the
procedure was associated with a significant complication
rate of 15%. In addition, catheter abla- tion did not im-
prove LV ejection fraction (LVEF) (as measured using car-
diovascular magnetic resonance) or other secondary
outcomes, calling into question the risk/benefit ratio of
perform- ing AF ablation in patients with persistent AF
and LV dysfunction. An international multicentre registry
study of 1273 patients undergoing AF ablation suggested
that maintenance of sinus rhythm through catheter abla-
tion was associated with a lower risk of stroke and death
compared with a control group consisting of medically
treated patients with AF in the Euro Heart Survey.®

Several studies have recently been reported which in-
crease our understanding of the factors associated with
success or failure following AF ablation. The importance
of pulmonary vein (PV) isolation was further reinforced by
Miyazaki et al**who reported long term clinic outcomes
of 83.6% (480 out of 574 patients) with a mean follow-up
of 27+14 months using an extensive PV isolation approach
in patients with both paroxys- mal and persistent AF.3* Late
recurrences (defined as 6— 12 months following the initial
AF ablation procedure) was asso- ciated with PV recon-
nection in all patients, while very late recurrences (>12
months after the procedure) were associated with non-PV

triggers in 85.7% of cases. The added benefit of perform-
ing additional linear ablation lines after PV isolation on
improving outcomes following AF ablation has been fur-
ther questioned in a prospective, randomised study of
156 patients with paroxysmal AF who were randomly as-
signed to undergo

PV isolation only, PV isolation and a roof line, or PV isola-
tion, roof line and a posterior inferior line.3*The investiga-
tors found no improvement in clinical outcome in the
patients who received the additional lines while, unsur-
prisingly, the addition of the linear ablations significantly
prolonged procedure times. A number of investigators
have found that many factors are pre- dictive of or ad-
versely related to outcome following AF ablation in addi-
tion to well established factors, such as type of AF ( par-
oxysmal or persistent), left atrial size, and presence of LV dys-
function. These novel factors include cardiac related fac-
tors, such as atrial electromechanical interval on pulse
wave Doppler imaging3® and left atrial fibrosis as as-
sessed by measuring echo- cardiograph derived cali-
brated integrated backscatter,* pericar- dial fat,*® plas-
ma biomarkers (such as plasma B-type natriuretic
peptide values®®), renal dysfunction,*and the metabolic
syn- drome.* Interestingly, the presence of dissociated
PV potentials, often used as a marker of successful PV
isolation, was not found to predict AF recurrence in a
study of 89 consecutive patients over a mean follow-up
of 21+8 months.*? In a small rando- mised controlled
study of 161 patients, a 3 month course of col- chicine
(0.5 mg twice daily) was found to decrease early AF re-
currence after PV isolation, probably due to a reduction
in inflammatory mediators, including interleukin 6 (IL-6)
and C reactive protein (CRP).** Colchicine (1.0 mg twice
daily initially followed by a maintenance dose of 0.5 mg
twice daily for 1 month) was also found to reduce the
incidence of post- operative AF and decrease in-hospital
stay in a multicentre, double blind, randomised trial of
336 patients.**In an interest- ing small randomised
study of PV isolation with and without concomitant re-
nal artery denervation in 27 patients with refrac- tory
symptomatic AF and resistant hypertension, Pokushalov
et al showed that renal artery denervation reduced sys-
tolic and diastolic blood pressure and reduced the re-
currence of AF during 1 year follow-up.*

Another area of research in the field of AF ablation has
been on the factors associated with increased complica-
tions from the procedure. Using data from the California
State Inpatient Database, Shah et al found that among
4156 patients who underwent an initial AF ablation pro-
cedure, 5% had periproce- dural complications (most
commonly vascular) and 9% were readmitted within 30
days.*®Factors associated with a higher risk of complica-
tions and/or 30-day readmission following an AF abla-
tion were older age, female sex, prior AF hospitalisa-
tions, and recent hospital procedure experience. In
another retrospective study of 565 patients, both the
CHADS2 and CHA2DS2-VASc scores were found to be
useful predictors of adverse events following AF
ablation.#

The first randomised clinical trial comparing the efficacy
and safety of catheter ablation of AF with surgical abla-
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tion involved 124 patients with drug refractory AF.4The
investigators found that the primary end point (freedom
from left atrial arrhythmia

>30 s without AADs after 12 months) was 36.5% for the
cath- eter ablation group and 65.6% for the surgical
group ( p=0.0022), but patients in the surgical group
experienced sig- nificantly greater adverse effects (driv-
en mainly by procedural complications) compared to
the catheter ablation group. Pison et al reported rela-
tively high 1 year success rates (93% for par- oxysmal AF
and 90% for persistent AF) with a combined trans- ve-
nous endocardial and thorascopic epicardial approach
for a single AF ablation procedure in a small cohort of
26 patients with AF.%

Strategies to decrease thromboembolism

The use of novel oral anticoagulants to decrease the risk
of stroke and systemic thromboembolism in patients
with AF has gained increasing use and acceptance over
the past several years following the publication of a
number of landmark multicentre, randomised clinical
trials comparing their efficacy with conven- tional vita-
min K antagonists.>*3 A meta-analysis of 12 studies to-
talling 54 875 patients showed a significant reduction of
intra- cranial haemorrhage with these novel anticoagu-
lants compared with vitamin K antagonists, and a trend
toward reduced major bleeding.>* These novel oral an-
ticoagulants may also have a role in patients undergoing
DC cardioversion. A sub-study of patients with AF who
underwent cardioversion in the RE-LY (Randomised
Evaluation of Long-Term Anticoagulation Therapy) trial
showed that dabigatran (at two doses of 110 and 150
mg twice daily) is a reasonable alternative to warfarin,
with low frequencies of stroke and major bleeding with-
in 30 days of cardioversion.>®

These novel oral anticoagulants may also have a role to
play in the periprocedural anticoagulation of patients
undergoing radiofrequency ablation for AF. Several reg-
istry and observa- tional studies have suggested that
dabigatran is as safe as peri- procedural warfarin in pa-
tients undergoing AF ablation,**%although one study
suggested an increased risk of bleeding and thrombo-
embolic complications with dabigatran compared with
warfarin.*® A prospective randomised controlled trial is
required to definitively address the issue as to whether
these novel oral anticoagulants can be used in place of
warfarin for periproce- dural anticoagulation in patients
undergoing AF ablation. Economic evaluation of these
novel oral anticoagulants suggest that they may be cost
effective as a first line treatment for the prevention of
stroke and systemic embolism,® especially in patients at
high risk of haemorrhage or stroke, unless inter- nation-
al normalised ratio (INR) control with warfarin is already
excellent.®!

Another strategy to decrease thromboembolic events
in patients with AF that is gaining favour involves the use
of mech- anical left atrial appendage (LAA) occlusion
devices. In a system- atic review of 14 studies, implanta-
tion of LAA occlusion devices in patients with AF was
successful in 93% of cases, with peri- procedural mortal-

ity and stroke rates of 1.1% and 0.6%, respectively; the
overall incidence of stroke among all studies was 1.4%
per annum.®? A substudy of the PROTECT AF
(Percutaneous Closure of the LAA versus Warfarin
Therapy for Prevention of Stroke in Patients with AF)
study reported that 32% of implanted patients had
some degree of peri-device flow at 12 months on tran-
soesophageal echocardiography, although this did not
appear to be associated with an increased risk of throm-
boembolism compared to patients with no peri-device
flow who discontinued warfarin.®® A systematic review
aimed at determining which subgroups of patients
would benefit most from LAA closure devices looked at
the location of atrial thrombi in patients with AF in a
total of 34 studies.®* The inves- tigators concluded that
patients with non-valvular AF may derive greater benefit
from LAA closure devices—56% of patients with valvular
AF had atrial thrombi located outside the LAA, 22% in
mixed cohorts and 11% in non-valvular AF patients.

Cardiac Resynchronisation Therapy and
Pacing

Cardiac resynchronisation therapy

Recent research in the area of cardiac resynchronisation
therapy (CRT) has looked at the long term effects of CRT
pacing on LV and right ventricular (RV) function and fur-
ther into which sub- groups of patients may derive great-
est benefit from CRT pacing. A favourable RV functional
response to CRT appears to be associated with improved
survival in patients with CRT devices, and RV function was
found to be an independent predictor of long term out-
come after CRT insertion in a study of 848 CRT recipi-
ents.®® Following the landmark MADIT-CRT (Multicenter
Automatic Defibrillator Implantation Trial-Cardiac
Resynchronisation Therapy) study, which demonstrated
that CRT combined with implantable cardioverter
defibrillator (ICD, CRT-D) decreased the risk of heart fail-
ure events in relatively asymptomatic patients with a low
ejection fraction and wide QRS complexes,®®a number of
subsequent analyses have provided further interesting
information. This includes data on the benefits of CRT in
reducing the risk of recurring heart failure events® and
atrial arrhythmias,® identifica- tion of additional factors
that are associated with improved response to CRT®7°
and with a super-response (defined by patients in the top
quartile of LVEF change),”* factors associated with great-
est improvement in quality of life,”?and information on
optimal lead positioning of the LV lead.”®7*

In a prospective, randomised controlled study to address
whether ventricular dyssynchrony on echocardiography
pre- dicted response to CRT, Diab et al found that the
presence of echocardiographic dyssynchrony identified
patients who derived the most improvement from CRT,
although patients without dyssynchrony also showed
more benefit and less deterioration with CRT than with-
out. The authors concluded that the latter group of pa-
tients should not be denied CRT.” CRT appeared to pro-
duce some benefits in patients with heart failure and a
normal QRS duration, with patients experiencing an im-
prove- ment in symptoms, exercise capacity and quality
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of life, although there was no difference in total or cardio-
vascular mor- tality in patients who received CRT com-
pared with those receiv- ing optimal pharmacological
management.”® Among patients with heart failure and
prolonged QRS duration who received a CRT device,
those with a left bundle branch block (LBBB) morphology
derived greater benefit (lower risk of ventricular arrhyth-
mias and death and improved echocardiographic para-
meters) compared with patients who had a non-LBBB
QRS pattern (right bundle branch block (RBBB) or intra-
ventricular conduction disturbances).”

The issue of whether CRT in patients undergoing atrio-
ven- tricular (AV) junction ablation for permanent AF
was superior to conventional RV pacing in reducing
heart failure events was addressed in a prospective, ran-
domised, multicentre study involving 186 patients.”®
Over a median follow-up of 20 months (IQR 11-24
months) fewer patients in the CRT group (11%) experi-
enced primary end point events (death from heart fail-
ure, hospitalisation due to heart failure or worsening
heart failure) compared with patients in the RV group
(26%; CRT vs RV group: sub-hazard ratio (SHR) 0.37, 95%
C1 0.18 to 0.73; p=0.005). Total mortality was similar in
both groups. In a follow-up analysis looking at the pre-
dictors of clinical improvement after the ‘ablate and
pace’ strategy, more patients in the CRT group respond-
ed to treatment (83% vs 63% in the RV group).”” CRT
mode and echo-optimised CRT were found to be the
only independent protective factors against non- re-
sponse (HR=0.24, 95% Cl 0.10 to 0.58, p=0.001 and
HR=0.22,95% Cl1 0.07 to 0.77, p=0.018, respectively). In
the PACE (Pacing to Avoid Cardiac Enlargement) trial, RV
pacing in patients with bradycardia and preserved LVEF
was associated with adverse LV remodelling and dete-
rioration of systolic func- tion at the second year, which
was prevented by biventricular pacing.°

Heart block and pacemakers

The long term survival of older patients (average age 75
19 years) with Mobitz | second degree AV block was ex-
amined in a retrospective cohort study of 299 patients.®!
The investiga- tors found that 141 patients (47%) had a
cardiac implantable electronic device (CIED) inserted
during the follow-up period, of which 17 were ICDs.
Patients with a CIED had greater cardiac comorbidity
than those without a CIED, although CIED implantation
was associated with a 46% reduction in mortality (HR
0.54,95% Cl10.35 t0 0.82; p=0.004). In another observa-
tional study of the impact of the ventricular pacing site
on LV function in children with AV block, van Geldrop et
al found that LV fractional shortening was significantly
higher with LV pacing than with RV pacing.®

Further research on the topic of whether cardiac pacing
is beneficial in patients with neurally mediated syncope
suggests that dual chamber pacing may be useful in pa-
tients with severe asystolic forms. In the randomised mul-
ticentre ISSUE-3 trial (Third International Study on
Syncope of Uncertain Aetiology) patients with syncope
due to documented asystole on an implantable loop re-
corder were randomly assigned to dual chamber pacing

with rate drop response or to sensing only.®Those as-
signed to dual chamber pacing had fewer syncopal epi-
sodes during follow-up (32% absolute and 57% relative
reduc- tion in syncope). A positive test with intravenous
adenosine So—triphosphate (ATP) has been shown to cor-
relate with a subset of patients with neurally mediated
syncope.® A randomised, multicentre trial of the poten-
tial benefit of the ATP test in elderly patients (mean age
75.9+7.7 years) with syncope of unknown origin reported
that active dual chamber pacing in those with a positive
ATP test reduced syncope recurrence risk by 75% (95% Cl
44% to 88%).%° Long term outcome data on a distinct form
of AV block, paroxysmal AV block, which cannot be ex-
plained by currently known mechanisms, suggest that
these patients have a long history of recurrent syncope
and may benefit from cardiac pacing, although in a small
series of 18 patients (followed up for up to 14 years), no
patient had per- manent AV block.®The prognosis among
healthy individuals admitted with their first episode of
syncope was studied in a Danish nationwide registry in-
volving 37 017 patients with syncope and 185 085 age
and sex matched controls.?” Patients who were admitted
with syncope had significantly increased all cause mortal-
ity, cardiovascular hospitalisation, recurrent syncope and
stroke event rates and were more likely to have a pace-
maker or ICD inserted later.

CIED related infection

CIED infection is recognised as a significant cause of
morbidity, mortality, and increased healthcare costs.
The clinical character- istics, outcome, and health care
implications of CIED related infections and endocarditis
was analysed in a prospective cohort study using data
from the International Collaboration on Endocarditis-
Prospective Cohort Study (ICE-PCE) involving 61 centres
in 28 countries.®8 CIED infection was diagnosed in 177
out of 2760 patients (6.4%). In-hospital and 1 year mor-
tality rates were 14.7% (95% Cl 9.8% to 20.8%) and
23.2% (95% Cl1 17.2% to 30.1%), respectively. The rate of
concomitant valve infection was high (found in 66 pa-
tients, 37.3%, 95% Cl 30.2% to 44.9%) and early device
removal was associated with improved survival at 1
year. In an attempt to assess the long term outcomes
and predictors of mortality in patients treated according
to current recommendations for CIED infection, Deharo
et al conducted a two-group matched cohort study of
197 cases of CIED infection.® Long term mortality rates
were similar between cases and matched controls
(14.3% vs 11.0% at 1 year and 35.4% vs 27.0% at 5 years,
respectively; both p=NS). Independent predictors of
long term mortality were older age, CRT, thrombocyto-
penia, and renal insufficiency. In another study examin-
ing whether the timing of the most recent CIED proce-
dure influenced the clinical presentation and outcome
of lead associated endocarditis (LAE), investigators
found that early LAE presented with signs and symp-
toms of local pocket infection, whereas a remote source
of bacteraemia was present in 38% of late LAE but only
8% of early LAE.*®In-hospital mortality was low (early
7%; late 6%).
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Ventricular Arrhythmias
and Sudden Cardiac Death

Epidemiology of sudden cardiac death

Sudden death is a frequent and well recognised risk in
patients following myocardial infarction. In a study ana-
lysing data from 1067 patients from VALIANT (Valsartan
in Acute Myocardial Infarction Trial) who had sudden
death, investigators found that a high proportion of the
deaths occurred at home, although in-hospital events
were more common early on.* Patients who were asleep
were more likely to have unwitnessed events. Although
sudden cardiac death (SCD) and coronary artery disease
(CAD) have many risk factors in common, certain clin-ical
and electrocardiographic parameters may be useful to
help separate out the two risks. For example, in a study
of 18 497 participants from the ARIC (Atherosclerosis Risk
in Communities) study and the Cardiovascular Health
Study, Soliman et al found that after adjusting for com-
mon CAD risk factors, hypertension, increased heart rate,
QTc prolongation, and abnormally inverted T waves were
found to be stronger pre- dictors of high SCD risk.*2In
comparison, elevated ST segment height (measured at
both the J point and 60 ms after the J point) was found to
be more predictive of high incident CAD risk.

More research has also been performed on SCD in other
sub- groups. In a prospective, national survey of sports
related sudden death performed in France from 2005 to
2010, involv- ing subjects 10-75 years of age, investiga-
tors found that the overall burden of sudden death was
4.6 per million population per year, with 6% of cases oc-
curring in young competitive ath- letes and more than
90% of cases occurring in the context of recreational
sports.® Bystander cardiopulmonary resuscitation (CPR)
and initial use of cardiac defibrillation were the strongest
independent predictors for survival to hospital discharge,
although bystander CPR was only initiated in one third of
cases. In a retrospective autopsy study of 902 young
adults (mean age 38+11 years) who had suffered non-
traumatic sudden death, the cause of sudden death was
attributed to a cardiac condition in 715 (79.3%) and un-
explained in 187 (20.7%).%*In another nationwide study
on the incidence of SCD in persons aged 1-35 years, 7%
of all deaths were attributed to SCD.** The inci- dence of
SCD in the young, estimated to be 2.8% per 100 000 per-
son-years, was higher than previously reported. Risk fac-
tors for SCD in post-menopausal women may include
more novel parameters, such as higher pulse, higher
waist-to-hip ratio, ele- vated white blood cell count, and
ethnicity (African Americans having a higher risk) as well
as traditional risk factors.%®

More intense research has been conducted in a variety
of set- tings on the early repolarisation syndrome (ERS)
since landmark studies showed a link with idiopathic
ventricular fibrillation and sudden death.®”*® These in-
clude studies on ERS on cardiac arrest survivors with
preserved ejection fraction,* in families with sudden
arrhythmic death syndrome!®and other families with
an early repolarisation pattern on the ECG,'® and in
Asian populations.'® However, there is still some con-

troversy over the exact clinical significance of these ECG
findings and what the implications are.%31%

The genetics of inherited cardiac conditions and how
specific genotypes can lead to clinical manifestations of
disease, affect SCD risk or guide management continues
to attract intense interest.’% Results from the DARE
(Drug-induced Arrhythmia Risk Evaluation) study, in
which 167 single nucleo- tide polymorphisms spanning
the NOS1AP gene, were evaluated in 58 Caucasian pa-
tients who had experienced drug induced QT prolonga-
tion and 87 Caucasian controls, demonstrated that com-
mon variations in the NOS1AP gene were associated
with a significant increase in drug induced long QT syn-
drome.’®This may have clinical implications for future
pharmacogenomics testing in patients at risk of drug
induced long QT syndrome and safer prescribing. In an-
other study assessing whether non- cardiovascular
hERG (human Ether a go-go-Related Gene) channel
blockers are associated with an increased risk of SCD in
the general population, investigators compared 1424
cases of SCD with 14 443 controls.'*®Use of hERG chan-
nel blockers was found to be associated with an in-
creased risk of SCD and drugs with a high hERG channel
inhibiting capacity had a higher risk of SCD than those
with a low hERG channel inhibit- ing capacity.

Implantable cardioverter defibrillators

The clinical parameters associated with death before
appropriate ICD therapy in patients with ischaemic
heart disease who had an ICD inserted for primary pre-
vention were assessed in a retro- spective cohort study
of 900 patients.! The investigators found that New York
Heart Association (NYHA) functional class > 1lI, advanced
age, diabetes mellitus, LVEF £25%, and a history of
smoking were significant independent predictors of
death without appropriate ICD therapy, and suggested
that this information may facilitate a more patient tai-
lored risk estima- tion. Another risk score for predicting
acute procedural compli- cations or death after ICD im-
plantation using 10 readily available variables from 268
701 ICD implants was developed to provide useful infor-
mation in guiding physicians on patient selection and
determining the intensity of post-implant care re-
quired.’?Arisk score aimed at predicting the long term
(8 years) benefit of primary prevention ICD implantation
was applied to 11 981 patients from the MADIT-II trial.1*3
The investigators found that patients with low and in-
termediate risk (0 or 1-2 risk factors, respectively)
benefitted more from ICD implantation, compared with
patients with high risk (>3 risk factors) who had multiple
comorbidities, in which there was no significant differ-
ence in 8 years survival between ICD and non-ICD
recipients.

Another risk score for the prediction of mortality in
Medicare beneficiaries receiving ICD implantation for
primary prevention was developed from a cohort of 17
991 patients and validated in a cohort of 27 893 pa-
tients.’* Over a median follow-up of 4 years, 6741
(37.5%) patients in the development cohort and 8595
(30.8%) patients in the validation cohort died. Seven
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clinically relevant predictors of mortality were identified
and used to develop a model for determining those pa-
tients at highest risk for death after ICD implantation.
Future selection of ICD recipients for primary preven-
tion ICDs may therefore be refined and more person-
alised to the individual patient’s risk/ benefit profile
with the use of such models, rather than being based
predominantly on LVEF, as is recommended by current
guidelines.

Other investigations, such as cardiac magnetic reso-
nance (CMR) imaging to identify and characterise myo-
cardial scar, may be a useful addition to future risk
stratification of patients for primary prevention ICD im-
plantation. The ability of scar characteristics assessed
on CMR to predict ventricular arrhyth- mias was evalu-
ated in a study of 55 patients with ischaemic car- diomy-
opathy who received an ICD for primary prevention and
in whom CMR with late gadolinium enhancement had
been performed before ICD implantation.’> All CMR de-
rived scar tissue characteristics were found to be predic-
tive for the occur- rence of ventricular arrhythmias, sup-
porting the potential use of this imaging modality to
help refine risk stratification of patients and improve
selection for ICD implantation. This finding was further
supported by a prospective study of 137 patients evalu-
ated with CMR before ICD implantation for primary pre-
ven- tion.'®Myocardial scarring on CMR was found to
be an independent predictor of adverse outcomes.
Patients with sig- nificant scarring (>5% of the left ven-
tricle) with LVEF >30% had a similar risk to those with
LVEF £30%, while in patients with LVEF <30%, minimal
or no scarring was associated with low risk, similar to
those with LVEF >30%.

The use of intracardiac ICD parameters to assess risk has
also received further attention. In a prospective, multi-
centre study of 63 ICD patients, T wave alternans and
non-alternans variability (TWA/V) was found to be
significantly greater before ventricular tachycardia/ven-
tricular fibrillation (VT/VF) episodes than during base-
line rhythm . The investigators suggested that continu-
ous measurements of TWA/V from the intracardiac ICD
electro- grams may be a useful parameter to detect
impending VT/VF and allow the device to initiate pacing
therapies to prevent the ventricular arrhythmias from
occurring. In contrast, an early analysis of a prospective,
single centre study on the use of ICD based ischaemia
monitoring on clinical care and patient manage- ment
reported that this parameter was not clinically useful
and actually increased the number of unscheduled out-
patient visits in patients with this feature on their ICD
compared with patients with ICDs without this
capability.1®

Reports on the complications and negative aspects of
ICDs include problems associated with the Sprint Fidelis
ICD leads!**?'and potential psychological impact and
phobic anxiety among ICD recipients.'??In a study of 3253
patients from 117 Italian centres who underwent de novo
implantation of a CRT-D device, investigators found that
device related events were more frequent in patients
who received CRT-D devices compared with those who
received ICDs only (single or dual chamber), although

these events were not associated with a worse clinical
outcome.®In a multicentre, longitudinal cohort study of
104 049 patients receiving single and dual chamber ICDs,
dual chamber device implantation was more common,
but was associated with increased peri-procedural com-
plications and in-hospital mortality compared with single
chamber ICDs.'2* A retrospective, single centre cohort
study of 334 hypertrophic cardiomyopathy patients with
ICDs reported that this group of patients had significant
cardiovascular mortality and were exposed to frequent
inappropriate shocks and implant complications.'®
Adverse ICD related events (inappropriate shocks and/or
implant complications) were seen in 101 patients (30%;
8.6% per year), and patients with CRT-D were more likely
to develop implant complications than those with single
chamber ICDs and had a higher 5-year cardiovascular
mortality rate.

Strategies to reduce ICD complications and inappropriate
shocks include using special diagnostic ICD algorithms to
iden- tify potential lead problems early,*and changes in
ICD pro- gramming with a prolonged delay in therapy for
tachyarrhythmias of 2200 beats/min or higher, as dem-
onstrated in the MADIT-RIT (MADIT-Reduction in
Inappropriate Therapy) trial.!?” Increasing clinical experi-
ence is also being gained in the use of subcutaneous
ICDs,*® 12 which holds great potential in reducing some
types of ICD related complica- tions, although an initial
learning curve needs to be overcome first. Real world
data of ICD implantation and use show that patients
treated by very low volume operators ( physicians who
implanted <1 ICDs per year) were more likely to die or
experi- ence cardiac complications compared with opera-
tors who fre- quently performed ICD implantation.3°
Another strategy to reduce ICD complications is to im-
prove the selection process of those patients who would
truly benefit from these devices. In an observational out-
come study of consecutive subjects referred to a regional
inherited cardiac conditions clinic because of a rela- tive
who had sudden unexpected death, the number of ICDs
inserted as a result of specialist assessment was found to
be very small (2%).13*

Out-of-hospital cardiac arrest

Survival from out-of-hospital cardiac arrest (OHCA) ap-
pears to have increased over the past several years,
probably as a result of better pre-hospital care (early
recognition, more effective CPR, faster emergency ser-
vices response) and advances in the hospital manage-
ment of patients following OHCA.»32133 Data from the
London Ambulance Service’s cardiac arrest registry from
2007 to 2012 showed an improvement in OHCA survival
over the 5 year study period.*|n an observational
Swedish registry study of 7187 patients with OHCA over
an 18 year period, bystander CPR was found to increase
from 46% to 73% (95% CI for OR 1.060 to 10.081 per
year), early survival increase from 28% to 45% (95% ClI
1.044 to 1.065), and survival to 1 month increase from
12%to 23% (95% Cl 1.058 to 1.086).1%*Strong predictors
of early and late survival were a short interval from col-
lapse to defibrillation, bystander CPR, female gender,
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and place of collapse. A large prospective cohort study
of OHCA in North American adults involving 12 930 sub-
jects (2042 occurring in a public place and 9564 at
home) also found that the rate of survival to hospital
discharge was better for arrests in public settings with
automated external defi- brillators (AEDs) applied by
bystanders compared to those that occurred at home
(34% vs 12%, respectively; adjusted OR 2.49, 95% ClI
1.03 to 5.99; p=0.04).13¢ Hospital characteristics asso- ci-
ated with improved patient outcomes following OHCA
were analysed from the Victorian Ambulance Cardiac
Arrest Registry of 9971 patients over an 8 year period.**’
Outcome following OHCA was found to be significantly
improved in hospitals with 24 h cardiac interventional
services (OR 1.40, 95% Cl 1.12 to 1.74; p=0.003) and
patient reception between 08.00 and 17.00 h (OR 1.34,
95% Cl 1.10 to 1.64; p=0.004). OHCA in children was
assessed in a prospective, population based study of
victims younger than 21 years of age.!* The incidence
of paediatric OHCA was 9.0 per 100 000 paediatric per-
son-years (95% Cl 7.8 to 10.3), whereas the incidence of
paediatric OHCA from cardiac causes was 3.2 (95% ClI
2.5 10 3.9). The authors concluded that OHCA accounts
for a significant propor- tion of paediatric mortality, al-
though the vast majority of OHCA survivors have a neu-
rologically intact outcome.

Studies on the optimal sequence of CPR measures to
use in OHCA patients have reported varying results. In
a meta-analysis of four randomised controlled clinical
trials enrolling 1503 sub- jects with OHCA, no significant
difference was found between chest compression first
versus defibrillation first in the rate of return of sponta-
neous circulation, survival to hospital discharge or fa-
vourable neurologic outcomes, although subgroup
analyses suggested that chest compression first may be
beneficial for cardiac arrests with a prolonged response
time.®In a more recent, nationwide, population based
observational study involv- ing OHCA patients in Japan
who had a witnessed arrest and received shocks with
public access AED, compression only CPR was found to
be associated with a significantly higher rate of survival
at 1 month and more favourable neurological outcomes
compared with conventional CPR measures (chest com-
pression and rescue breathing).}*°However, for children
and younger people who have OHCA from non-cardiac
causes, and in

people in whom there was a delay in starting CPR, other
studies have suggested that conventional CPR is associ-
ated with better outcomes than chest compression only
CPR.141 142

Conclusions

Important progress has been made over the past few
years in our understanding of basic and clinical cardiac
electrophysiology which have advanced and improved
the management of patients with heart rhythm disor-
ders. Multiple studies have demon- strated an associa-
tion between AF and various systemic condi- tions and
novel risk factors. These studies highlight the impor-
tance and complexity of this complex arrhythmia and

further support the notion that AF is a systemic condi-
tion. Although many of these associations have not
been shown to play a causal role, they may nonetheless
prove useful clinically in future risk stratification scores
for the diagnosis or treatment of AF. More research is
still needed to increase our understand- ing of the un-
derlying mechanisms responsible for the develop- ment
and progression of AF and which patient subgroups will
benefit most from specific treatments or the different
options for anticoagulation.

The field of CRT and pacing has also progressed rapidly
over the past few years with a lot of interest in the op-
timal clinical parameters for selection of patients, pre-
diction of response, and adverse remodelling. Similarly,
as our understanding of the sub- strate responsible for
ventricular arrhythmias and SCD improves, the selection
of suitable candidates for ICD therapy is becoming more
refined. Research into the complications asso- ciated
with implantable cardiac devices, such as device infec-
tion and inappropriate shocks from ICDs, remains im-
portant as indi- cations for device implantation continue
to expand and more and more patients with existing
devices undergo device replace- ment procedures.
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Epidemiology, The National Audit and
Guidelines

he National Heart Failure Audit continues to be
an invaluable resource for understanding how
acute heart failure is managed in England and
Wales. The most recent reportl describes just
over 37 000 hospitalisations. As in previous publicati-
ons, fewer than half the patients were managed in car-
diology wards, yet those who were had a better outco-
me; half were referred at discharge to cardiologists for
follow-up and they, too, had a better outcome. An inno-
vation in the audit this time was the publication of hos-
pital level analysis. It would be invidious to pick out na-
mes, but it is very striking how variable are the rates of
such basic items as the use of echocardiography, availa-
bility of a cardiologist to manage the patients and the
rate of prescription of different drugs.
Studies show that, during long-term follow-up, patients
managed by heart failure specialists including ‘heart
failure nurses” are more likely to be treated with the
appropriate medication in the appropriate dose, have
lower (re-)admission rates to hospital and a better prog-
nosis.?There is reasonable evidence that there are bet-
ter outcomes if part of the multidisciplinary interven-
tion is made in the home.2There is strong evidence that
specialist clinics reduce the risk of readmission with
heart failure immediately after an index admission.*
Also available to the clinician are the heart failure guide-
lines from the National Institute for Health and Care
Excellence (NICE)*®and the associated quality stan-
dards.” The NICE standards make it clear what NHS ser-
vices across England and Wales should be striving to-
wards. Combined with the hospital level analysis from
the audit, the quality standards should give clinical
teams the ammunition they need when discussing their
heart failure service with management teams in both
primary and secondary care.
However, it is becoming ever clearer that the systems
used for managing heart failure at present are unlikely
to be adequate in future: a study from the USA®predicts
that the costs of managing heart failure will more than
double by 2030, mainly due to the ageing of the popula-
tion. The capacity of the health service to accommodate

the increasing numbers is not infinite. Part of the solu-
tion will surely have to be a change towards greater
efficiency of use of limited resources, but reducing the
risk of developing heart failure will also be a major con-
tributor. Of some relief to many doctors, coffee appears
to offer some protection!®

The latest guidelines from the European Society of
Cardiology were published in 2012, merging the man-
agement of acute and chronic heart failure.’*They con-
tinue to emphasise the central role of natriuretic pep-
tide testing for diagnosis—which is still not universally
available in the UK but a key part of the NICE recom-
mendations. The guidelines emphasise that mineralo-
corticoid receptor antagonists should now be consid-
ered to be part of standard therapy for anyone with
symptomatic heart failure and should be used in prefer-
ence to angiotensin receptor blockers as add-on therapy
ACE inhibitors and 8 blockers.

Acute Heart Failure

For many years the focus of heart failure research has
been on patients with chronic stable heart failure. There
has been little new for acute heart failure for many
years. Recruiting patients with acute heart failure is
difficult: they present acutely, often in the middle of the
night, and are often extremely unwell. However, clinical
trials are now reporting which are starting to challenge
the ‘standard’ management of acute heart failure.
Common precipitants of an admission to hospital with
heart failure include intercurrent illness, an ischaemic
event or an arrhythmia. Lists of precipitants often quote
‘environment’ without specifying further what that
might mean; but now we have some hard evidence. In
a meta-analysis, Shah and colleagues® found very strong
relations between the risk of both hospitalisation for
heart failure and

death and many environmental pollutants including car-
bon monoxide, sulfur dioxide, nitrogen dioxide and par-
ticulate matter. There is a clear public health interest in
reducing environmental pollution, and we can now see
the economic consequences of pollution in terms of
heart failure admissions.
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Fluid management

Data from the national audit suggest that around half of
patients admitted to hospital with heart failure have
moderate or severe fluid retention. Traditional manage-
ment has been by fluid restriction (often with salt restric-
tion), but there is remarkably little evidence to show that
this treatment is effective. In a small but intriguing study,
Aliti et al* randomised 75 patients to a radical fluid-
restricted (800 mL/day) and sodium-restricted (800 mg/
day) regime versus no such restriction. There was no ef-
fect of the restricted diet on clinical outcomes ( particu-
larly weight loss and readmission rates at 30 days), but
the fluid restriction led to greater thirst. While this is cer-
tainly not definitive evidence, it does challenge standard
practice and should lead to larger trials.

The standard therapy for fluid retention is intravenous
diuretic use, often using infusions over several days. It
might be possible to use ultrafiltration to remove fluid
more rapidly, and an early trial of 200 patients suggest-
ed that ultrafiltration might reduce the need for emer-
gency attendances with heart failure up to 3 months
after discharge compared with standard therapy.®*In
CARRESS-HF, however, the effects of ultrafiltration in
188 patients with the combination of fluid retention due
to heart failure and worsening renal failure were stud-
ied. The primary endpoint was creatinine and weight
loss at 96 h. Perhaps surprisingly, renal function deterio-
rated more in the ultrafiltration group than with stan-
dard therapy. There was no difference between the
groups in either mortality or 90-day readmission rate.
It is difficult to know how to interpret these data. The
patients in CARESS-HF differed from those in UNLOAD,
being at much higher risk because of their renal failure
at baseline. Despite the patients at trial entry having
‘persistent congestion’ and worsening renal function
(mean creatinine at trial entry 180 umol/L), those ran-
domised to standard therapy lost over 4 kg in weight
with no change in creatinine at 96 h. Those randomised
to ultrafiltration had a similar weight loss. It may simply
be that the rise in creatinine of around 20 pmol/L with
ultrafiltration represented haemoconcentration rather
than reflecting any significant change in renal function.
Ultrafiltration holds out the hope of more rapid removal
of fluid for patients with heart failure (the median length
of stay for fluid retention remains around 11 days), but
its precise role has still not been defined.

Relaxin

There has been much excitement about serelaxin, hu-
man recombinant relaxin-2. Relaxin is mainly known for
its effect in pregnancy, but it causes arterial vasodilation
with little effect on venodilation. A small dose-finding
trial suggested that it might lead to more rapid relief of
breathlessness in patients with acute heart failure, with
a suggestion that it might improve outcome.*In the
RELAX-AHF trial,** 1161 patients with acute heart failure
were randomised to receive 48 h infusions of placebo
or serelaxin. The serelaxin-treated patients had a

modest improvement in their breathlessness, but only
in one of the two scales used. More interestingly,

though, there was a reduction in mortality at 6 months
in the serelaxin group compared with placebo.

How this will translate into clinical practice is not at all
clear. Although the Food and Drug Administration in the
USA has given serelaxin ‘Breakthrough Therapy’ desig-
nation, ! suggesting that they believe serelaxin repre-
sents ‘a substantial improvement over currently avail-
able therapies’, the data from RELAX-AHF are not
convincing. There were only a small number of events,
serelaxin appeared to have no effect on other events,
and the comparator limb of the trial was placebo (and
not another vasodilator such as a nitrate). Nevertheless,
if the results are confirmed in further trials, serelaxin
may represent the first major step forward in treating
acute heart failure in many years.

Neprilysin inhibition

LCZ696 is the first in a new class of drugs termed
ARNIs—that is, a combined angiotensin Il receptor an-
tagonist (valsartan) with a neprilysin inhibitor. Neprilysin
is the enzyme responsible for the breakdown of natri-
uretic peptides, so its blockade increases the amount of
natriuretic peptide in the circulation. In the PARAMOUNT
trial,” 301 patients with heart failure and a normal ejec-
tion fraction were randomised to receive the combined
inhibitor or valsartan alone. Those receiving LCZ696 had
a greater decline in N-terminal prohormone of brain
natriuretic peptide at 12 weeks (an effect lost by 36
weeks), and there was greater improvement in symp-
toms. The positive results will probably trigger a large
outcome study, although there will be problems in
knowing what the comparator to LCZ might be.®®

Levosimendan

The REVIVE studies testing the effects of levosimendan
in patients with acute heart failure have finally been
published, around 8 years after they were first present-
ed.®Levosimendan is a calcium sensitising drug—it has
inotropic and vasodilator effects. There was much initial
enthusiasm over its possible role in acute heart failure
and, in REVIVE, there was a greater likelihood of clinical
improvement with levosimendan. However, there was
an increased risk of death, albeit non-significant, in the
levosimendan group.

The delay in publication highlights a very important is-
sue in clinical trials—namely, that neutral or negative
trials might go unreported. Levosimendan has been
widely available in Europe, but its potentially deleteri-
ous effects may not be recognised by those using it.
Those designing and running clinical trials have a moral
obligation to publish their data: patients have, after all,
agreed to take partin clinical trials on the basis that the
results may benefit others.?°

Chronic Heart Failure

Ivabradine

The SHIFT study?*! suggested that the addition of iv-
abradine, which slows the heart rate by inhibiting sinus
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node depolarisation, improves outcomes in patients
with heart failure due to left ventricular systolic dysfunc-
tion, in sinus rhythm and with a heart rate 270/min. The
benefit seen was largely a reduction in hospitalisation
for heart failure, but a post hoc analysis suggested that
there may be a survival benefit for patients with a rest-
ing heart rate 275/min.?

A single technology assessment of ivabradine by NICE?
% recommends ivabradine as an adjunct for patients
with a resting heart rate >75/min who are already on
standard therapy (including appropriate B blocker at the
maximally tolerated dose), but goes on to suggest that
ivabradine should only be started by a heart failure spe-
cialist. The need for a specialist goes some way to ad-
dressing the major concern that ivabradine might come
to be seen as an acceptable alternative to 3 blockers
when the evidence that B blockers improve survival is
overwhelming.

The ivabradine discussion highlights the potential im-
portance of heart rate reduction as a therapeutic target.
A challenging reinterpretation of the data from the DIG
trial suggests that digoxin in patients with heart failure
in sinus rhythm had a similar reduction in the endpoint
used in the SHIFT study (namely, cardiovascular death
or hospitalisation for heart failure) as ivabradine, with
the effect being a reduction in hospitalisation rather
than an increase in survival.?® Although digoxin is very
variably used nowadays, it may be that we should be
revisiting its use as heart rate-reducing agent.

Aliskiren

Inhibition of the renin-angiotensin-aldosterone system
(RAAS) has been the cornerstone of heart failure manage-
ment for decades but, although the outlines of the sys-
tem are well known, the full ramifications of the RAAS are
still being uncovered. For example, angiotensin Il (Ang I1)
can be broken down by ACE2 to yield Ang1—7, which itself
has biological activity.? There are many potential targets
for treatment becoming available. One potential target
has been the initial step in the cascade

—inhibition of the enzymatic activity of renin itself.
Aliskiren is a direct renin inhibitor. Early work suggested
that it might have a more profound effect on suppressing
natriuretic peptide production than standard therapy,
and its ability to avoid any escape from ACE inhibition
makes it an attractive agent. However, two trials have cast
doubt on its effectiveness. In the ALTITUDE trial, 28561
patients with diabetes, chronic kidney disease, cardiovas-
cular disease or both were randomised to receive aliski-
ren or placebo in addition to standard therapy. The trial
was stopped early after an interim efficacy analysis, and
there was a suggestion (although not statistically
significant) that aliskiren might be harmful. In the
ASTRONAUT study,?301639 patients were randomised to
aliskiren or placebo around 5 days after an index heart
failure admission, again in addition to standard therapy.
There was no effect on the main outcome measures of
cardiovascular death or rehospitalisation with heart fail-
ure at 6 and 12 months, but a definite signal that aliskiren
might be deleterious in patients with diabetes.

The ATMOSPHERE study®is rather different. It is a study
of patients with chronic heart failure due to left ven-
tricular systolic dysfunction and a raised natriuretic pep-
tide level. Patients are randomised to aliskiren, enalapril
or both. Fewer patients have diabetes (around a third),
and renal function is considerably less impaired in pa-
tients in the ATMOSPHERE trial than in those in the
ALTITUDE study.*?The results of the ATMOSPHERE trial
should give a much more profound understanding of
the possible role of aliskiren: it is surely possible that it
might have a role as an alternative to conventional RAAS
blockade rather than as an add-on.

Aldosterone antagonists

The problem of heart failure with a normal ejection frac-
tion (HeFNEF) remains tricky. It has proved a difficult
entity to define clinically despite its apparent frequency
in epidemiological studies, and no clinical trial has yet
shown any convincing benefit from any treatment strat-
egy. Another disappointment is spironolactone. In pa-
tients with heart failure due to left ventricular systolic
dysfunction, there is no doubt that mineralocorticoid
antagonists help improve cardiac function, symptoms
and survival.®* Mineralocorticoid antagonists

might be thought to be particularly likely to work in
HeFNEF through their antifibrotic properties. However,
in the Aldo-DHF study conducted in 422 patients with
HeFNEF, spironolactone had no effect on exercise capac-
ity, symptoms or quality of life.3*The mean N-terminal
prohormone of brain natriuretic peptide level in the pa-
tients included in the study was only 158 ng/L, suggesting
that yet again a trial of HeFNEF has included patients who
really do not have heart failure or, if they do, they are
patients with an intrinsically good prognosis.

Device Therapy and Monitoring
Remote monitoring

There has been a great deal of enthusiasm for telemoni-
toring, particularly among commissioners who see it as
a way of reducing admissions to hospital among pa-
tients with chronic disease. The role of remote monitor-
ing for patients with heart failure has been much de-
bated. Although early studies suggested that there
might be a major benefit, more recent trials have been
much less positive, perhaps because the background
standard of care against which telemonitoring is being
compared has improved.

It might be that targeted intensive monitoring during peri-
ods of high risk, such as immediately after hospital dis-
charge, makes the best use of remote monitoring. In a
meta-analysis of trials involving over 6000 patients, Pandor
et al**found that remote monitoring following an admis-
sion with heart failure was associated with improved sur-
vival, particularly where usual care was less good.

Defibrillators

It is commonly thought that having discharges from an
implantable cardioverter-defibrillator (ICD), whether



276

appropriate or inappropriate, is associated with an ad-
verse prognosis in patients with heart failure.>*The com-
monest reason for an inappropriate shock is atrial
fibrillation with a rapid ventricular response; addition-
ally, it is becoming increasingly apparent that antitachy-
cardia pacing may treat ventricular tachycardia without
a shock being necessary. The MADIT-RIT trial*’ reported
that programming techniques that both increase antit-
achycardia pacing and delay ICD discharges reduce the
risk of inappropriate discharge. There was a reduction
in all-cause mortality of around a half in the advanced
programming group.

Intriguingly, in a cohort study of 1698 patients, Deyell et
al*®found no association between inappropriate ICD
shock and an adverse outcome. In contrast, an appropri-
ate shock was associated with a HR of 3.11 for the com-
bined endpoint of death and transplantation. The rea-
sons for the discrepancy are not clear: it may be related
to the fact that the patients in Deyell et al’s cohort were
less severely symptomatic and were more likely to be
on [ blocker therapy. However, regardless of the prog-
nostic implications, by reducing inappropriate shocks,
advanced programming of ICDs improves patients’ qual-
ity of life by reducing the risk of a very unpleasant ICD
discharge.

Cardiac resynchronisation therapy

The other major device for heart failure is, of course, the
cardiac synchronisation therapy (CRT) pacemaker.
Although it has been proved to increase life expectancy
in patients with heart failure due to left ventricular sys-
tolic dysfunction, sinus rhythm and left bundle branch
block, controversies remain. Many are convinced that
patients in atrial fibrillation or other forms of conduc-
tion defect might benefit, although there is no evidence
from randomised trials to support these beliefs.394° A
particular recurring theme is the concept of ‘response’:
around a third of patients are said not to respond to CRT
based on either their symptom status or some echocar-
diographic index of left ventricular function. The subtext
is that there might be some patients with conventional
indications for CRT who perhaps should be denied the
treatment, and others with no indication who might
benefit based on some measure of so-called dyssyn-
chrony preoperatively.

As Witte points out,* deactivating a CRT device in a sup-
posed ‘non-responder’ results in haemodynamic wors-
ening.*? Defining ‘response’ in terms of symptomatic
change, or worse, a surrogate measure such as left ven-
tricular volume, is doomed to fail—we cannot know
what would otherwise have happened to the patient
without the device. One interesting new piece of infor-
mation is that there appears to be an inverse relation
between the duration of heart failure symptoms prior
to CRT implantation and subsequent survival, particu-
larly in those with abnormal renal function.*This finding
is surely expected: the earlier in the natural history of
illness we intervene, the greater is the likely effect.
However, it does highlight the need to think about im-
planting CRT in patients with less severe symptoms if
they have left bundle branch block,* rather than waiting

until patients are worse but may have less to gain.
Further encouragement for earlier CRT implantation
comes from the BLOCK-HF study in which patients with
impaired left ventricular systolic function and a conven-
tional indication for pacing in the shape of atrioventricu-
lar block were studied.*” All the patients had a CRT de-
vice implanted, but they were randomised later to
conventional dual chamber pacing or biventricular pac-
ing. Nearly 700 patients were included, and the average
left ventricular ejection fraction was as high as 40%.
None had a conventional indication for CRT. Those re-
ceiving active CRT pacing had a reduction in the primary
endpoint of all-cause mortality, heart failure-related
urgent care or a >15% increase in left ventricular end-
systolic volume.

Vagal stimulation

A fascinating new device for patients with chronic heart
failure is the vagal stimulator, which might potentially
be combined with existing devices.*® Patients with
chronic heart failure commonly have an imbalance be-
tween their enhanced sympathetic nervous system ac-
tivity and a decline in parasympathetic activity. The va-
gal stimulator delivers electrical stimulation to the vagus
nerve in the neck, timed to the cardiac cycle. Preliminary
work suggested that it might have some effect on exer-
cise capacity and quality of life and left ventricular func-
tion.*” A study of 650 patients is being mounted to as-
sess its effects on all-cause mortality and hospitalisation
for heart failure.*®

End-Stage Heart Failure

For patients with end-stage heart failure, there has been
some controversy as to whether implantable defibrillators
should be used. The UK guidelines on referral for heart
transplantation®address the issue of use of implantable
defibrillators in terms of NICE guidance, and point out
that we do not have much information to guide the man-
agement of those without ischaemic heart disease.
However, patients on cardiac transplant waiting lists are
at high risk of sudden death, and in a retrospective obser-
vational study of over 1000 patients listed for potential
cardiac transplantation, Frélich et al found a marked sur-
vival benefit for patients receiving an ICD for primary pre-
vention independent of the aetiology of heart failure—
only around one-third of the patients had ischaemic
heart disease.**The effect was very much less marked for
patients receiving an ICD for secondary prevention.
Maybe ICDs should be considered more widely in pa-
tients on a transplant waiting list.

Some cells from myocardial biopsy samples cluster to-
gether to form cardiospheres which can potentially dif-
ferentiate into many cell types. In a very small study to
demonstrate safety, patients treated with intracoronary
cardiosphere-derived cells (CDCs) following myocardial
infarction had smaller volumes of scar and larger vol-
umes of viable heart mass than those receiving standard
care.**CDCs join a long list of potential sources of stem
cells, none of which has really borne fruit despite enor-
mous enthusiasm.
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Abstract

Recent innovations in interventional cardiology have dramatically expanded the therapeutic options
for patients with cardiac conditions. Interventional cardiology is no longer limited to the treatment
of coronary artery disease but allows also treatment of valvular disease, stroke prevention, hyper-
tension, etc. One of the most important new treatment options is the percutaneous treatment for
aortic valve stenosis (transcatheter aortic valve implantation), since aortic valve disease is a rather
common problem in elderly patients, with many of them at high risk for surgery. Similarly, mitral
regurgitation is often associated with comorbidities which make surgery high risk. The MitraClip is
a promising percutaneous alternative to surgical valve repair or replacement. Other procedures
discussed in this review are the percutaneous left atrial appendage closure as a non-pharmacologic
therapy to prevent strokes, and renal denervation for resistant hypertension. This review explains
the basic principles of these procedures, the most important clinical evidence, and also provides

additional recent clinical data on each of these them.

Introduction

fter Andreas Gruentzig’s pioneering balloon an-

gioplasty, percutaneous coronary interventions

became the mainstay of cardiology for the ensu-

ing decades?; that is until very recently when
cardiology has adopted innovations which can be regarded
as revolutionary as Gruentzig’s angioplasty. Foremost in
the development of percutaneous treatment options for
aortic valve stenosis, transcatheter aortic valve implanta-
tion (TAVI) has improved the treatment options for elderly
patients with aortic valve stenosis. Other important deve-
lopments are the percutaneous treatment options for mi-
tral regurgitation (MR) (MitraClip), non-pharmacologic
therapy to prevent cerebral embolisation in patients with
atrial fibrillation (AF) such as left atrial appendage (LAA)
closure and closure of the patent foramen ovale, and renal
denervation to treat resistant hypertension.

Left Atrial Appendage Closure

AF is very prevalent and the main cause of stroke. The
lifetime risk of developing AF is approximately 1 in 4.2 1t
is likely that the true prevalence is underestimated, be-
cause it can be difficult to detect paroxysmal AF. Pa-
tients with paroxysmal AF probably have a risk of stroke
that is similar to patients with persistent AF.2

Oral anticoagulation has always been the first line treat-
ment to prevent stroke, but it comes with considerable
risks, The narrow therapeutic window of warfarin forces
a delicate balance between lack of efficacy and a
significantly elevated risk of bleeding, therefore requiring
frequent blood tests. Additionally, numerous food and
drug interactions exist which have a major impact on the
patient’s daily life. Up to 40% of patients with AF have
contraindications to anticoagulation therapy. Even in trial
settings, a relevant proportion of patients are either sub-
or supratherapeutic on warfarin. In a study of 41 900 pa-
tients with chronic AF, only 70% of patients treated with
warfarin remained on this therapy at 1 year, further high-
lighting difficulties with anticoagulation.

Among patients with non-valvular AF, the vast majority
of thrombi evolve from the LAA. The fibrillating LAAis a
cul-de-sac that creates a milieu for blood stasis and
thrombus formation. Therefore, one could expect that
exclusion of the LAA from the circulation could reduce
the risk for stroke. Several methods have been devel-
oped—surgical ligation or amputation and percutane-
ous catheter based occlusion with specific occlude
devices.

Surgical ligation or amputation has been used for many
years even though there is very little evidence regarding
its effectiveness.> Of course, it is only performed as a
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‘bystander’ operation in the case of, for example, valve
surgery, not as a stand alone procedure.®
Percutaneous methods have been developed since
2002. Preliminary studies of two systems specific- ally
designed for this purpose (Percutaneous LAA Transcath-
eter Occlusion (PLAATO) and Watchman systems) have
been completed.” These devices are deployed via a ve-
nous access and transseptal crossing into the left atrium
(LA). These devices are CE (European Conformity)
marked in Europe but are not approved by the US Food
and Drug Administration (FDA) for clinical use yet.

In addition to these two systems, the Amplatzer cardiac
plug and the Lariat (snare device) system are also
available.

PLAATO system

The PLAATO system was a device that was placed in the
LAA via a transseptal catheter. It had a self- expanding
nitinol frame that was covered by a fabric that was im-
permeable to blood, thus sealing the LAA and prevent-
ing thrombus formation or dislodgement. However,
there were adverse effects during follow-up—for ex-
ample, pericardial effusion in eight patients, two
strokes, two transient ischaemic attacks, and three non-
procedural deaths.8The manufacturer has discontinued
development of the PLAATO device.

Watchman device

The Watchman device also involves an expandable de-
vice deployed in the LAA via a transseptal catheter. The
implanted device has a self-expanding nitinol frame to
secure it in the LAA. Unlike the PLAATO device, the fab-
ric of the Watchman device is permeable to blood.’ For
this reason, patients require conventional thromboem-
bolic prophylaxis with warfarin until the device is endo-
thelialised (eg, at least 45 days post-implant), at which
time transoesophageal echocardiography is performed
to ensure endothelialisation. In addition, all patients are
treated with both aspirin (81-325 mg) and clopidogrel
(75 mg) daily for 6 months.

The Watchman device was evaluated in the PROTECT AF
(Watchman Left Atrial Appendage System for Embolic
Protection in Patients with AF) trial in which over 700
patients with non-valvular AF were randomly assigned
ina2:1ratio to either the device (with the above anti-
thrombotic regimen) or to long term warfarin (interna-
tional normalised ratio 2.0 to 3.0).2°It had a non-inferi-
ority design. Inclusion criteria allowed for patients with
paroxysmal, persistent, or permanent AF and all pa-
tients had a CHADS2 score 21.

The trial confirmed non-inferiority of Watchman atrial
appendage occlusion compared to warfarin therapy re-
garding the primary end point, a composite of stroke,
systemic embolism, and cardiovascular death with a risk
ratio of 0.62 (95% Cl 0.35 to 1.25).** However, the pri-
mary safety end point (composite of major bleeding,
pericardial effusion, procedure related stroke, and de-
vice embolisation) was increased in the device group
(7.4 vs 4.4 events per 100 patient-years, respectively).
Most of the events in the device group occurred early.

Of these, about 50% were pericardial effusions requiring
drainage.

Two later registries showed improving safety of this de-
vice, probably due to a learning curve effect. The rate of
complications within 7 days were 3.7% as compared to
7.7% in the initial randomised trial.1'12

Amplatzer septal occluder and Amplatzer
cardiac plug

The Amplatzer septal occluder uses a simpler technique
than the PLAATO technique. Instead of general anaes-
thesia as used in the PLAATO procedure, it is often im-
planted under local anaesthesia. A case series involving
16 patients demonstrated the use of the Amplatzer sep-
tal occluder to close LAA under local anaesthesia with-
out echocardiographic guidance.* The Amplatzer car-
diac plug is another device designed specifically for
closure of the LAA and is undergoing clinical trials.** This
device is nitinol based and consists of a left atrial disk
and a distal plug connected to the left atrial disk by a
short waist. The distal plug contains six pairs of barbs
designed to increase stability within the appendage.
This device is shorter than the Watchman device and
may be more advantageous in individuals with the vari-
able morphology of the appendage. Animal data have
been published demonstrating uncomplicated device
delivery with complete occlusion of the appendage at
30-day and 90-day follow-ups.**

The future role of this procedure will also depend on
other alternatives to warfarin therapy, such as the novel
anticoagulants. So far, there is no strong evidence sug-
gesting they are superior to warfarin, apart from rivar-
oxaban which showed a lower bleeding risk, but they
are a promising alternative to warfarin and much easier
to use.®

The 2012 focused update of the European Society of
Cardiology (ESC) guidelines for the management of AF
makes a weak recommendation for the use of interven-
tional, percutaneous LAA closure in patients with a high
stroke risk and contra- indications for long term antico-
agulation. In conclusion, percutaneous LAA closure
seems as effective as warfarin according to one ran-
domised trial, but comes with periprocedural complica-
tions (such as pericardial effusion).

Left atrial appendage closure:

— Percutaneous LAA closure is a promising alternative
to war farin therapy in patients with AF who have a
high stroke risk.

— Data are scarce and the procedure should be lim-
ited to patients who have clear contraindications for
warfarin.

— Novel anticoagulants (eg, rivaroxaban) represent
another alternative for patients with a contraindica-
tion for warfarin.

Mitral Valve Interventions

The prevalence of moderate or severe MR is over 10%
in those older than 75 years and the natural course is
often fatal.’® However, patients with chronic severe MR
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often have other comorbidities that increase their risk
for cardiac surgery. There is an urgent need for a less
invasive percutaneous approach. Several approaches
have been tested. Currently, the most promising one is
the MitraClip system (Abbott Laboratories, Abbott Park,
[llinois, USA). It is based on the surgical Alfieri stitch
technique, an edge-to-edge repair.*®

The MitraClip system consists of a catheter to guide the
path of the clip delivery and a clip delivery system which
includes the detachable clip with a Dacron cover to en-
able tissue ingrowth. The clip delivery system has a con-
trol mechanism to open and close the two arms of the
clip. Tissue of the mitral leaflet is held between the arms
and each side of the U-shaped gripper. Then, the clip is
closed and locked so that the two leaflets stay approxi-
mated for repair.

Usually under general anaesthesia, the guide catheter
is inserted through the femoral vein to reach the left
atrium through a transseptal approach. Using this path,
the MitraClip is delivered and deployed. The clip deliv-
ery system aligns the MitraClip with the line of coapta-
tion, tissues of the mitral valve leaflet are grasped, and
the clip is partially closed to about 60°. Ideal length for
coaptation is at least 2 mm. Transoesophageal echocar-
diography (TOE) is used to guide the deployment of the
clip and later to evaluate the reduction in MR. Peripro-
cedural imaging is key for this procedure, as it should be
the case for surgical mitral valve repair; the mitral valve
is a relatively complex structure.?°If there is adequate
leaflet insertion at 60° of clip closure, the clip is further
closed to appose the leaflets and induce coaptation to
reduce MR maximally in patients with either degenera-
tive or functional MR. In order to avoid a stenosis fol-
lowing placement of the MitraClip, the baseline mitral
valve area should have been >4 cm?.

The initial human clinical experience with MitraClip was
studied in the EVEREST (Endovascular Valve Edge-to-
Edge Repair Study) phase | study.?! The study included
27 patients. Fourteen of the patients had MR reduced
to €2+ at 6 months. The study showed promise for MR
patients at high risk for con- ventional surgical
procedures.

The pivotal EVEREST Il trial randomised 279 patients
with chronic moderately severe or severe MR (grade 3+
or 4+) to undergo either percutaneous MitraClip or mi-
tral valve surgery in a 2:1 ratio.?? Although before hospi-
tal discharge percutaneous therapy was less effective at
reducing MR, the rates of MR reduction at 12 and 24
months were similar in both the groups. However, per-
cutaneous therapy was found to be safer with a reduced
rate of major adverse events at 30 days. The study
showed sustained clinical improvement, as assessed by
quality of life, heart failure status, and left ventricular
function.

The EVEREST Il study was not specifically focused on
very high risk patients. The mean age was 66 years,
mean ejection fraction was 60%, and major comorbidi-
ties were rare. In the EVEREST Il High Risk Study (HRS),
however, patients had severe MR (3—4+), a mean age of
77 years, and an estimated surgical mortality rate of
>12%.%2 More than 50% of these patients had under-

gone previous cardiac surgery. They were compared
retrospectively with a group of patients who were
screened con- currently but not enrolled into the EVER-
EST Il study. These patients had been treated by stan-
dard medical therapy.

The 30-day procedure related mortality rate was similar
in both the groups (7.7% in the HRS vs 8.3% in the com-
parator group). The 12-month survival was higherin the
HRS group (76% vs 55%). In surviving patients the base-
line and 12-month data were compared. MR grade had
reduced to <2+ in 78% patients. There was improve-
ment in left ventricular end-diastolic volume (172-140
mL), end-systolic volume (82-73 mL), New York Heart
Association functional class (I1l/IV at baseline in 89% to
class I/1l'in 74%; p < 0.0001), quality of life and mental
component score at 12 months.

Feldman et al**reported clinical results of use of the clip
in a cohort of the first 107 patients followed for as long
as 3 years. These were 55 patients treated in the EVER-
EST phase | feasibility trial, and 52 roll-in patients treat-
ed in the EVEREST Il pivotal trial representing the pre-
randomisation start-up experience. Out of the
successfully treated patients, 66% achieved the primary
end point of freedom from death, mitral valve surgery,
or MR >2+ at 12 months. There was sustained freedom
from death, surgery or recurrent MR in most patients
even at 3 years.

The MitraClip device has received a CE approval and has
already been used in thousands of patients worldwide.?
26 Until approval is obtained from the FDA, the clip is
available only through the REALISM continued access
registry in the USA. Patients enrolled into this ‘real-
world’ registry are assigned to either the high risk arm
or the non-high risk arm. They are followed up at 30
days, 6 months, and 12 months.

Interim results of the EVEREST Il REALISM study were
presented at the Society for Cardiovascular Angiography
and Interventions (SCAI) 2011 scientific sessions.?’~2°On
average, the age of patients in the registry was over 70
years. The MitraClip procedure was safe with a 30-day
mortality of 3.8%.%2 At 1 year, 83% of patients in the high
risk group had only mild to moderate MR (1+ or 2+).
Before the procedure, the quality of life scores were
worse for functional MR than for degenerative MR,* but
there was also greater improvement after the
procedure.

An analysis of the first 100 patients in the MitraSwiss
register from Switzerland showed that congestive heart
failure before clip implantation and previous coronary
artery bypass grafting (CABG) were predictors of poor
outcome with the MitraClip procedure.? A reduction of
MR to £2+ during the procedure and a low grade MR at
discharge predicted better mid-term survival. Gaem-
perli et al**documented an improvement in the haemo-
dynamic profile immediately after the procedure. This
acute haemodynamic improvement was associated
with favourable mid-term outcome.

In conclusion, the MitraClip implantation is inferior to sur-
gical mitral repair for reducing MR grade, but it is probably
safer in higher risk patients. Even though the reduction in
MR is less than with surgery, the subjective symptom im-
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provement is comparable. The most suitable patients are
those at high risk for surgery and particularly those with
functional MR. The optimal time point for the procedure
is not clear, but for patients undergoing surgery the data
indicate that sooner is probably better.3! This makes sense,
as surgery has become safer and has changed the risk—
benefit considerations. Since the percutaneous approach
has further reduced the periprocedural risk, the same
consideration should apply here as well.

Mitral valve interventions:

Key points

— Data for the MitraClip system procedure are very
limited and derive mainly from the EVEREST Il trial.
—Even though the EVEREST trial did not enrol very high
risk patients, the procedure should be limited to those
at high surgical risk because of the limited effect.

Aortic Valve Interventions

Aortic valve stenosis (AS) is a very common disease,
with increasing prevalence at older age.®? 3 In properly
selected patients, aortic valve replacement (AVR) sub-
stantially improves symptoms and increases life expec-
tancy. However, for patients with major comorbidities,
as is often the case in this elderly patient group, AVR
surgery may not be appropriate because of the risks in-
volved. A less invasive means is percutaneous aortic
valvuloplasty, but this has a limited and usually only a
temporary effect. Transcatheter aortic valve replace-
ment (TAVR or TAVI) provides an alternative for treating
AS in patients at high surgical risk. It is also a preferred
option in patients who may have technical issues with
surgery—for example, porcelain aorta or prior medias-
tinal radiation, or surgery with dense adhesions, or prior
sternal infection with complex reconstruction, or a pat-
ent left internal mammary graft.

The most recent 2012 European guidelines state that TAVR
is recommended in patients with severe symptomatic AS
who are, according to the local ‘heart team’ (multidisci-
plinary team), considered unsuitable for conventional sur-
gery because of severe comorbidities. Among high risk
patients who are potential candidates for surgery, the deci-
sion should be individualised and discussed in a ‘heart
team’. Risk scores can be helpful for the clinical decision
making. The logistic EuroSCORE >20% is very established
and often used in this setting as well; a score 220% has
been proposed to define high risk. However, it generally
overestimates operative mortality. Factors such as pulmo-
nary hypertension or right ventricular dysfunction are not
accounted for. The newer EuroScore Il is probably more
useful; alternatively, the Society of Thoracic Surgeons (STS)
score can be used with a score 210% indicating high risk (a
threshold of 28% was used in the PARTNER A trial ). We
have to be aware that no ‘perfect’ TAVI risk score has been
established yet; they have been developed for patients
undergoing cardiac surgery, pre- dominantly CABG. These
scores do not consider factors which are important when
debating TAVR versus surgical AVR, such as frailty, porcelain
aorta, history of chest radiation or patent coronary bypass
grafts. Therefore, the final decision should be based on a

comprehensive clinical judgement. Importantly, TAVI
should currently not be performed in patients at interme-
diate surgical risk until more data for this group of patients
are available, for example, from the ongoing SURTAVI (Sur-
gery and Transcatheter Aortic Valve Implantation) trial
(NCT01586910).3

The 2012 American College of Cardiology (ACC) guide-
lines are very similar and equally endorse a multidisci-
plinary team decision for patients at high risk for sur-
gery, defining ‘too high risk for surgery’ as an estimated
>50% risk of death or irreversible morbidity at 30 days.>*
Even though these guidelines are very recent, with in-
creasing experience the indication for TAVR is rapidly
expanding in some countries. In selected centres in Ger-
many, TAVR accounts for over one-third of all AVR pro-
cedures. TAVR is a cost effective treatment for those
who are not eligible for surgical AVR.3¢In the USA, the
introduction of TAVR has been somewhat slower, mainly
due to regulatory reasons.3>*” Interestingly, in most cen-
tres, the introduction of TAVI has been associated with
increase in conventional surgical AVR activity also.38%
Currently, two valves are in widespread use and have
FDA approval—the balloon expanding Edwards Sapien
transcatheter valve (THV) (Edwards Lifesciences, Irvine,
California, USA) and the self-expanding CoreValve
(Medtronic Inc, Minneapolis, Minnesota, USA).

The landmark trials for TAVR, the PARTNER (Placement of
Aortic Transcatheter Valve) trials, have been performed
with the Edwards Sapien valve. The subsequent Sapien
Aortic Bioprosthesis European Outcome (SOURCE) Regis-
try assessed results of the use of the Edwards Sapien valve
in consecutive patients in Europe, with procedural success
rates as high as 93.8% and a low incidence of procedure
related complications.* Incidence of stroke was similar
(2.5%) with both the transfe moral and the transapical
approaches. The 30-day mortality was lower (6.3% vs
10.3%) and 1-year survival was higher (81.1% vs 72.1%) in
patients with the transfemoral approach.40 41 However,
there was a much higher rate of vascular complications
with transfemoral TAVR (22.9% vs 4.7%), probably be-
cause of the larger diameter of the delivery sheath.
Most TAVR teams prefer the transfemoral approach as
it avoids surgical manipulation of the chest and reduces
post- operative pain.*?It is also the least invasive meth-
od.”*However, thoracic epidural analgesia provided dur-
ing transapical TAVR can significantly reduce pain and
periprocedural respiratory complications.*

The Edwards Sapien XT valve has a cobalt chromium
frame with struts that are thinner and have a more open
structure.® A trial on 120 patients showed that it had
the same short term performance as the earlier SAPIEN
valve but was associated with threefold lower risk of
major vascular complications.®

The PARTNER valve trial was the world’s first prospective
randomised controlled trial for TAVR. It was designed
with two arms:

— PARTNER A randomised 699 high surgical risk patients

to either TAVR or surgical AVR
— PARTNER B randomised 358 inoperable patients to

either TAVR or standard medical care.
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The 30-day mortality was higher in TAVR patients than
in those administered standard medical care (5% vs
2.8%, p=0.41) but was less for TAVR than in those under-
going open surgical AVR (3.4% vs 6.5%, p=0.07).*”

In the PARTNER A cohort, those who underwent TAVR
had a higher incidence of major strokes (3.8% vs 2.1%
at 30 days; 5.1% vs 2.4% at 1 year) and major vascular
complications (11.0% vs 3.2% at 30 days; 11.3% vs 3.5%
at 1 year). Those treated with surgical AVR had a higher
incidence of major bleeding (19.5% vs 9.3% at 30 days;
25.7% vs 14.7% at 1 year) and new AF (16.0% vs 8.6% at
30 days; 17.1% vs 12.1% at 1 year).

Both surgical AVR and TAVR resulted in a decrease in
aortic valve gradients and an increase in effective orifice
area (EOA) ( p<0.0001) which remained stable over 2
years. TAVR was associated with higher indexed EOA,
lower prosthesis—patient mismatch, and more aortic
regurgitation (AR).*®

Though right ventricular function is reduced following
surgical AVR, there is no such effect with TAVR.#%°

A recent study has shown that there is transient systolic
and diastolic dysfunction within the first 24 h of a suc-
cessful TAVR.*' This is associated with an increase in se-
rum markers of myocardial injury and dysfunction sug-
gesting that the post- procedural dysfunction is due to
myocardial stunning and periprocedural injury to the
myocardium.

Post-procedure paravalvular AR is more common after
TAVR than after surgery.>25*We have learned from the
PARTNER trials data, confirmed by subsequent studies,
that there is an association of post-TAVR paravalvular
leak and increased mortality. Based on the German
TAVR registry, the occurrence of significant angiographi-
cally assessed AR immediately after TAVR was 17.2%.
This population consisted of 84% Medtronic CoreValve
systems and 16% Edwards Sapien valves. The risk for
in-hospital mortality was increased around 2.5-fold in
patients with significant AR.>2However, whether AR is a
cause for mortality or just a marker for higher risk pa-
tients (severe calcification, tighter valves) is unclear. In
this study, AR was an independent predictor of mortality
in an adjusted analysis, but of course such adjustments
are rarely able to eliminate con- founding entirely.

The survival in both the PARTNER A and PARTNER B tri-
als was remarkably good. But stroke and perivalvular
leakage associated with the Sapien valve required fur-
ther evolution of the device.

Two large studies are being conducted with the Sapien
XT device: the PARTNER Il study and the ARTE (Aspirin
Versus Aspirin and Clopidogrel Following Transcatheter
Aortic Valve Implantation) trial. The later study is com-
paring the efficacy of aspirin versus a combination of
aspirin and clopidogrel following TAVR in preventing
major ischaemic events.*

The PARTNER Il study has recently started.* It consists of
two arms: cohorts A and B. Cohort A will have 2000 pa-
tients with an STS risk score of 24. They will be ran-
domised ona1:1 basis to TAVR with the Edwards Sapien
XT valve or to surgical AVR. There will be substratification
based on coronary artery disease (CAD). Patients with
CAD will be randomised on a 1: 1 basis to TAVR plus per-

cutaneous coronary intervention and to surgical AVR plus
CABG. A detailed pre- and post-procedural logical assess-
ment will be done on all patients. Data for a frailty sub-
study will also be collected. Cohort B will have 500 inop-
erable patients who will be randomised ona 1: 1 basis to
TAVR with the Edwards Sapien THV and Edwards Sapien
XT devices. The safety and efficacy of the two devices will
be compared. The study is expected to finish in 2018.
Edwards Lifesciences (USA) has developed two additional
valves: the Centera and the Sapien Il valves. Both these
devices have recently entered first-in-man studies.
Other than the Sapien device, the only other FDA ap-
proved device is the CoreValve (Medtronic Inc, Minne-
apolis, Minnesota, USA). It has porcine pericardial
leaflets mounted on a self-expanding nitinol frame. It
does not allow antegrade implantation, unlike the Sa-
pien valve which can be implanted both antegrade as
well as retrograde.>* However, the advantage is that it
uses a lower profile delivery system of 18 French.

In the Medtronic CoreValve multicentre expanded eval-
uation registry, the initial procedural success was high
(97%) and the procedural mortality was low (1.5%).%
The 30-day all cause mortality (including procedural)
was also low (8%). These benefits were sustained over
time up to 1 year.*® Ussia et al reported sustained clinical
and functional cardiovascular benefits over 3 years too.
A recent presentation of the results of the ADVANCE
CoreValve registry revealed an all cause mortality rate
of 12.8% and a cardiac mortality rate of 8.4% at 6
months. Stroke rates were low (2.9% at 30 days) while
the pacemaker implantation rate was 26.3%.%

This rather high rate of pacemaker implantation is often
regarded as a limitation for the CoreValve system, when
com- paring it with the rates for the Edwards Sapien sys-
tem and with the rate after surgical AVR. After surgical
AVR, a recent large cohort study in 780 patients showed
a need for a pacemaker implantation post-procedure of
3.2%.” However, the need for pacemaker for the self-
expandable CoreValve system has decreased over time
with technical iterations and operator’s experience. The
valves are now implanted in a higher position, which has
significantly reduced electrical disturbances.

MRI tests have shown multiple small cerebral infarcts
(in 77% cases) following TAVR. Most of the lesions were
silent. Clinical stroke was associated with higher infarct
number and volume.>® The SIMPLIFy TAVI study (Trans-
catheter Aortic Valve Implantation Without Predilation)
is investigating whether the avoidance of balloon valvu-
loplasty for predilation of the native aortic valve reduces
the stroke risk during TAVI.

The CoreValve Advance Il prospective registry is expect-
ed to define ways to reduce the need for permanent
pacemaker implantation.

TAVR has also been tried successfully in several ‘off la-
bel’ indica- tions such as in patients with bicuspid valves,
severe MR, reduced left ventricular ejection fraction,
and low gradient, low output AS.>®

Other valves are currently under evolution. These in-
clude the Sadra Lotus valve (Medtronic Inc, Minneapo-
lis, Minnesota, USA), Direct Flow Medical (DFM) valve
(Direct Flow Medical Inc, Santa Rosa, California, USA),
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Symetis Acurate valve (Symetis SA, Ecublens, Switzer-
land), JenaValve ( JenaValve, Munich, Germany), and
the Engager valve.

Embolic protection devices

Cerebrovascular adverse events have been reported as
complications of TAVI. Also, MRI studies have detected
subclinical post- procedural embolic lesions following
TAVR in over 90% of patients.® To address this issue,
specific embolic protection devices are being devel-
oped. The Claret CE Pro system (Claret Medical, Inc,
Santa Rosa, California, USA) has two filters to capture
any debris that moves in the brachiocephalic and left
common carotid artery. Naber et a/** described the first-
in-man use of this novel device in 40 patients undergo-
ing TAVI with evidence of reduction of procedural cere-
bral embolic burden.

The TriGuard Cerebral Protection Device (Keystone
Heart, Israel, formerly SMT R&D) works as a debris
deflector instead of a debris collector. A similar device
is the Embrella Embolic Deflector (Edwards Lifesciences,
Irvine, California, USA). Both Embrella and TriGuard
have a protective shield that deflects embolisms away
from the cerebral arteries.

The SMT FIM ( first in man) feasibility study described
the use of the SHEF device in the first 15 patients.®>The
ongoing DEFLECT | (SMT Embolic Deflection CE Mark)
study is expected to provide further evidence of the ef-
fectiveness of the device. First results have been pre-
sented at EuroPCR in May 2013 in Paris and show prom-
ising results. The maximum total lesion volume in
DEFLECT | was 95% smaller than the maximum total
lesion volume in reported studies (3.94 vs 70.3 cm?3).
The human experience with Embrella comes from a small
study of four patients with severe AS who underwent
aortic balloon valvuloplasty or TAVI.8 There were no pro-
cedural complications. The procedural safety, technical
feasibility, and exploratory efficacy of the Embrella device
was studied in the ProTAVI-C pilot study at nine centres
involving 54 patients. Use of the Embrella deflector sys-
tem during TAVI was feasible and safe with minimal pro-
cedural complications. There were no procedural strokes
or impairment of neurocognitive function. Though there
was cerebral microembolisation in all patients, there was
a potential decrease in cerebral lesion volume. A phase 2
randomised study is being conducted to measure the re-
duction of new cerebral lesion volume.

Aortic valve interventions:

Key points

— There is strong evidence demonstrating that TAVR
is effective compared to medical therapy.

— TAVR is non-inferior to surgical AVR in high risk pa-
tients, it has several advantages, but has been associ-
ated with a slightly higher stroke risk.

—Ongoing and planned trials looking at the compara-
tive effect of TAVR and AVR in intermediate risk pa-
tients are likely to show non-inferiority and may fur-
ther increase the use of TAVR.

Renal Denervation

Approximately 5-10% of all hypertensive patients are
resistant to medical treatment, defined as blood pres-
sures >140/90 mm Hg or >130-139/80-85 mm Hg in dia-
betic patients, or >130/80 mm Hg in patients with chronic
kidney disease (CKD) in the presence of 23 antihyperten-
sives of different classes, including a diuretic, at maximal
or the highest tolerated dose. However, ‘resistance’ is
probably not rarely caused by malcompliance. On the
other hand, drug intolerance or side effects are not rare
and can be a challenge in medical blood pressure man-
agement. The development of catheter based radiofre-
guency ablation of the renal sympathetic nervous fibres
is a highly promising new approach.

In 2009, a European—Australian proof-of-principle study,
the non-randomised Simplicity HTN-1, was published; it
was per- formed on 50 patients with resistant hyperten-
sion (ie, systolic blood pressure 2160 mm Hg on three or
more antihypertensive medications, including a diuret-
ic).®*Five of the patients who were not anatomically eli-
gible for the denervation procedure were used as con-
trols. After this radiofrequency ablation catheter
procedure (Symplicity, Ardian Inc, Palo Alto, California,
USA), the blood pressure in these 45 patients dropped
significantly over a period of 12 months.

An expanded cohort of 153 patients with resistant hyper-
tension was studied in the Simplicity HTN-1 study.®> The
patients were treated with catheter based renal sympa-
thetic denervation at 19 centres in Australia, Europe, and
the USA. They showed a substantial and sustained reduc-
tion of blood pressure over a follow up of 22 years with-
out any significant adverse effects. Simplicity HTN-1 was
a feasibility study and had no control group. The subse-
qguent Simplicity HTN-2 trial randomised 106 patients to
renal denervation or control.®® At 6 months, the blood
pressure in the treatment group was significantly lower.
After the 6-month end point, a crossover was done and
renal denervation in control patients was allowed.®” In the
initial renal denervation group, the significant reduction
in mean blood pressure at 6 months (-32 mm Hg) was
sustained at 12 months (-28 mm Hg). At 6 months, the
control group had shown an increase in blood pressure
from 182.8+16.3 to 190.0 £19.6 mm Hg. Those among
this control group who underwent renal denervation as
crossover had a significant fall in their blood pressure at
6 months after the procedure (-24 mm Hg; p<0.001 for
difference from before the procedure). This sub- stanti-
ated the safety and efficacy of renal denervation via con-
trolled radiofrequency ablation.

The Simplicity HTN-2 study did not report on the 24 h
blood pressure monitoring. It was not a blinded study
design. These methodological issues are being ad-
dressed in the Simplicity HTN-3 study.®’ It is a multicen-
tre, single blind, randomised controlled trial where pa-
tients are being randomised to bilateral renal
denervation with the Simplicity catheter or to a sham
procedure. One of the important secondary end points
of the study is the change in 24 h blood pressure.

The Simplicity renal denervation device has also been
tried in other patient groups, such as in a pilot study of
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patients with resistant hypertension and moderate to
severe (stage 3 or 4) CKD.®8 It was found to be safe and
effective. The Simplicity HF study is currently enrolling
40 patients for a pilot study to evaluate the effects of
renal denervation in heart failure patients. In the real
world setting, the Global Simplicity Registry is expected
to enrol 5000 patients in 200 sites worldwide. The
registry had enrolled 617 patients by 25 May 2013. Based
on preliminary data presented at the EuroPCR 2013,
there have been significant drops in in-office blood pres-
sure and 24 h blood pressure. These reductions are, how-
ever, smaller than those seen in clinical trials.

At the EuroPCR 2013, interim data from the first 41 pa-
tients treated with the alternative Vessix renal denerva-
tion system in its REDUCE-HTN study were presented.®
At 6 months, there was a significant reduction in blood
pressure (—27.6 mm Hg; p<0.0001). In those patients for
whom 12-month data were available, there was a sus-
tained reduction in systolic blood pressure (-28.4 mm
Hg). There were no device related adverse events or
procedural complications and the procedure time was
short.

The EnlighHTN multielectrode renal denervation cath-
eter (St Jude Medical) has been tried in 46 patients who
were then followed up for 1 year.” Most patients (80%)
responded to therapy (had at least 10 mm Hg reduction
in mean blood pressure). The mean reduction in blood
pressure at 12 months was 27 mm Hg. The multielec-
trode device reduces the renal denervation time and is
also less painful to patients. Other devices with a multi-
mode approach include the Covidien One-Shot device
and a modification of the Simplicity device called the
Spyral device.

Currently, renal denervation is considered an adjunctive
therapy to medical treatment, not a replacement, since
the average number of patients taking antihypertensive
medications has not declined in the trials in spite of the
reduction in mean blood pressure following renal
denervation.”

Although there is a lot of excitement about this new
modality of treatment for resistant hypertension, there
are concerns about the diffuse renal artery constriction
and tissue damage at the ablation site, with oedema
and thrombus formation that may occur following renal
nerve ablation.”* Dual antiplatelet therapy may there-
fore be needed during the procedure. Even though renal
denervation has been tried in patients with CKD,% pa-
tients with high grades of renal insufficiency should only
be treated and systematically followed in clinical trials.
It should also not be tried in anatomically unsuitable
renal arteries (diameter <4 mm; length <20 mm;
fibromuscular dysplasia; significant renal artery steno-
sis) or in cases of secondary and treatable causes of hy-
pertension.”?We also have to be aware that there are
no data on the impact of renal denervation on clinical
outcomes at this stage. Its use should therefore be re-
stricted to patients with severe, resistant hypertension
and it should be regarded as an adjunctive and not an
alternative therapy to antihypertensive drugs.

Renal denervation:

Key points

— Renal denervation is a promising approach to treat
resistant hypertension, its effect on blood pressure re-
duction is impressive, but future studies need to prove
that this translates into improved clinical outcomes.
—Similar to TAVR, it is likely that the indication for this
procedure will further expand to non-resistant hyper-
tension and to other areas such as heart failure, rate
control for AF, etc.

Conclusion

While there is clearly significant technological progress in
percutaneous coronary interventions,’®the expanding
options to treat non-coronary cardiac disease with cath-
eter based techniques are revolutionary. Several of these
procedures have been developed for very high surgical
risk or ‘no option’ patients, such as TAVR, but are increas-
ingly used in high risk or even intermediate risk patients
as a less invasive alternative to surgery. The fast techno-
logical progress, increasing understanding, and improve-
ments in the operators’ experience will further expand
the indications for these procedures to lower risk patients
and for applications for other indications. Renal denerva-
tion, as an example, may show benefit in patients with
heart failure or for rate control in AF.

Contributors PM drafted the manuscript. OF revised the
manuscript critically for intellectual content. AlL revised
the manuscript critically for intellectual content. All
three authors contributed significantly to this paper and
have approved the final version.
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Coronary Heart Disease In Decline

pidemiological data from Europe, the USA and
elsewhere in the developed world show a steep
decline in coronary heart disease (CHD) morta-
lity during the last 40 years.! Concern about le-
velling of mortality rates in younger adults? has been
somewhat alleviated by data from The Netherlands
showing that in men aged <55 years, rates of decline
have again accelerated, increasing from only 16% in
1993-1999 to 46% in 1999—-2007.2 A
similar pattern was observed in young women with
rates of decline of 5% and 38% during the same time
periods. This is encouraging, particularly in the context
of data from Denmark and the UK showing declining
mortality and also a sharp fall in standardised incidence
rates for acute myocardial infarction indicating that
coronary prevention, as well as acute treatments, has
contributed to recent mortality trends.*>Meanwhile an
Australian study reminds us that myocardial infarction
is but one of several manifestations of cardiovascular
disease by reporting that decreasing incidence and re-
currence rates for hospitalised CHD from 2000 to 2007
have also been seen for cerebrovascular and peripheral
arterial disease.®
However, the epidemiological news is not all good, and
data from the UK show that the pernicious relationship
between socioeconomic status (SES) and CHD has
shown no tendency to go away in recent years, the gra-
dients between top and bottom SES quintile groups for
hospital admissions remaining essentially unchanged
across the age range.” Whether this has contributed to
the almost 3-fold risk of myocardial infarction associ-
ated with stillbirth and 9-fold risk associated with recur-
rent miscarriage in a recent German study is unclear
because the investigators made no adjustment for SES.®
Nor is it clear if SES has contributed to the persistent
ethnic differences in both US and UK studies of CHD
mortality although other factors appear also to be im-
portant. Thus, African—American men have greater ex-
posure to CHD risk factors than Caucasians and, when
adjustment is made for this, their susceptibility to CHD
is no greater, although mortality rates are twice as high.®
For African—American women, incidence and mortality

rates are higher than their Caucasian counterparts.
These findings suggesting that exposure to risk factors
contributes to ethnic differences in the incidence of
CHD are to some extent reflected in a recent report
from the Health Survey for England in which 13 293
Caucasian and 2120 S Asians consented to mortality
follow-up.? Physical inactivity increased susceptibility
to disease and not by increased case-fatality rates.™!

Diagnosis Of Stable Coronary Artery
Disease

The recent AHA/ACC guideline update'?emphasised the
importance of individualising the diagnostic workup
based on the estimated probability of coronary artery
disease. In this respect, it mirrored an earlier National
Institute of Clinical Excellence (NICE) guideline on chest
pain diagnosis,** but there were important differences
in the recommendations for non-invasive testing, the
new AHA/ ACC guideline preferring the exercise ECG as
the initial diagnostic approach for most patients, (NICE
had previously counselled against use of the exercise
ECG based on its relatively poor diagnostic perfor-
mance) with pharmacologic radionuclide, cardiac MRI
or stress echocardiography testing in reserve for pa-
tients unable to exercise. Recommendations for cardiac
CT coronary angiography (CTCA) were cautious, and
invasive angiography was recommended for diagnostic
purposes only if the results of non-invasive testing sug-
gested a high likelihood of severe 3-vessel or left main
coronary artery disease, and the patient was willing to
undergo revascularisation. In general, therefore, the
AHA/ACC guideline update was less prescriptive than
the earlier NICE guideline, perhaps partly because it put
less emphasis on the cost effectiveness of its
recommendations.

Management of Stable Coronary Artery
Disease

The recent NICE guideline!* recommended initial treat-
ment with a short-acting nitrate and a B-blocker and/or
a calcium channel blocker for control of angina plus as-
pirin and a statin for secondary prevention. Lifestyle
measures were also emphasised. For patients with con-
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tinuing symptoms cardiac catheterisation with a view to
revascularisation was recommended, additional anti-
anginal treatment (long-acting nitrates or one of the
newer agents) only being indicated for patients unsuit-
able for revascularisation. It was further recommended
that the mode of revascularisation ( percutaneous coro-
nary intervention (PCl) versus coronary artery bypass
grafting (CABG)) should best be determined by a multi-
disciplinary group, a recommendation that has also
been emphasised by European guideline groups,**bear-
ing in mind the potential for prognostic benefit from
CABG in patients with complex multivessel and left main
stem disease,® was more frequent in S Asians compared
with particularly those with diabetes.

For patients with Caucasians (47% vs 28%) and ex-
plained >20% of their excess CHD mortality. Certainly,
the emerging consensus is that the excess CHD mortal-
ity among UK S Asians is driven almost entirely by their
symptoms adequately controlled with medical treat-
ment, the guideline recommended discussion of the
potential for prognostic improvement with CABG. Those
patients prepared to proceed to CABG might then be
offered diagnostic cardiac catheterisation to rule out
complex multivessel and left main stem disease, which
a recent meta-analysis reported in as many as 36%
(18.5-48.8%) of cases of stable coronary disease se-
lected for cardiac catheterisation.’

Secondary Prevention of Stable Coronary
Disease

The scope for improving secondary prevention in pa-
tients with stable coronary artery disease has been em-
phasised in two recent reports. In The multinational
REduction of Atherothrombosis for Continued Health
(REACH) Registry, 20 588 symptomatic patients were
analysed for ‘good control’ of cardiovascular risk factors,
defined as three to five of systolic blood pressure <140
mm Hg, diastolic blood pressure <90 mm Hg, fasting
glycaemia <110 mg/dL, total cholesterol <200 mg/dL,
non-smoking.**Only 59.4% had good control of risk fac-
tors at baseline, but this was associated with lower mor-
tality (OR 0.89; 95% Cl 0.79 to 0.99) at 36 months, com-
pared with poor control. In the UK ASPIRE-2-PREVENT
survey, 676 patients with CHD (25.6% women) had the
following rates of major risk factors: smoking 14.1%,
obesity 38%, physical inactivity 83.3%, blood pressure
>130/80 mmHg, total cholesterol 24 mmol/L and diabe-
tes 17.8%, leading the authors to conclude that there is
considerable potential for reducing cardiovascular risk
in these patients and thereby improve prognosis.*

Clopidogrel. The availability of low-cost generic clopido-
grel prompted a NICE review of its cost effectiveness
which recommended it should now supersede aspirin
in certain high-risk groups, namely patients with multi-
vascular disease, peripheral vascular disease and myo-
cardial infarction.? However, clopidogrel is metabolised
by enzymes in the hepatic cytochrome P450 (CYP) sys-
tem, and variability in its antiplatelet activity may occur
because the activity of these enzymes is influenced by
common genetic variations, and also by a number of

commonly used drugs. Several studies have reported
loss-of-function alleles in CYP2C19 that result in re-
duced activation of clopidogrel**and a modest lowering
of antiplatelet activity?? which have been associated
with an increased risk of cardiovascular events in some
meta-analyses.?® Conversely, gain-of-function alleles
have been associated with reduced cardiovascular risk
among clopidogrel-treated patients?* A recent meta-
analysis, however, has commented on the tendency of
small studies to bias conclusions about the way genetic
variants influence clinical outcomes, and in larger stud-
ies of clopidogrel therapy with 2200 outcome events
found no effect of loss-of-function alleles on cardiovas-
cular risk.?> At present, therefore, there seems to be no
compelling indication for genetic testing to guide clopi-
dogrel treatment although the topic remains a subject
of ongoing debate. Also debated is the interaction of
clopidogrel with some commonly used drugs, particu-
larly proton pump inhibitors (PPI) and amlodipine. A
recent meta-analysis of studies of PPls in patients treat-
ed with clopidogrel found clear evidence of reduced
platelet activity but although clinical outcomes ap-
peared adversely affected by the interaction, the au-
thors urged cautious interpretation, pointing out the
heterogeneity caused by retrospective studies. When
analysis was restricted to prospective studies of PPls
and clopidogrel, adverse clinical consequences could no
longer be demonstrated (OR 1.13 (0.98 to 1.30)).%®
Similarly, the clinical impact of amlodipine on respon-
siveness to clopidogrel remains uncertain. Certainly,
there is evidence of interaction, and in one study of
1258 patients receiving clopidogrel, amlodipine admin-
istration was associated with higher on-treatment plate-
let reactivity only in those patients with a loss-of-func-
tion P450 (CYP) genotype (249483 vs 228+84 P2Y12
reaction units), and this was associated with a higher
incidence of cardiovascular events (4.6% vs 0.6%).*
However, in a more recent randomised trial, platelet
function in 98 patients with stable coronary artery dis-
ease taking clopidogrel was similar regardless of amlo-
dipine therapy.?® At present, therefore, there is no
guideline recommendation about concomitant prescrip-
tion of these drugs in patients taking clopidogrel.

Statins, Niacin and cholesteryl ester transfer protein
(CETP) inhibitors. The benefits of statins for secondary
prevention in patients with stable coronary artery disease
are well established. Cardiovascular endpoints are re-
duced in proportion to the degree of LDL-cholesterol re-
duction, probably in response to stabilisation and regres-
sion of atheromatous plaque. The capacity for plaque
regression has recently been confirmed by serial IVUS
examination in 1039 patients with stable coronary dis-
ease randomised to rosuvastatin 40 mg daily or atorvas-
tatin 80 mg daily.? Atheroma volume during the 2-year
monitoring period decreased by an average of about 1%
in both groups, more than previously reported with less
intensive statin regimens. However, additional clinical
benefits of niacin have now been unequivocally ruled out
in the AIM-HIGH trial in which 3414 patients with stable
cardiovascular disease taking statins were randomised to
receive niacin (n=1718) or placebo (n=1696).%° Although
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niacin significantly increased HDL cholesterol and low-
ered triglycerides, differences in the primary endpoints
(a composite of adverse coronary events, strokes and
revascularisation) were negligible, occurring in 16% of
patients in each group. The trial was stopped after an
average follow-up of 3 years when it became clear HDL
raising therapy with niacin was clinically ineffective. All
hopes for HDL raising therapy are now invested in CETP
inhibitors, and despite safety concerns following the
ILLUMINATE trial of torcetrapib,®*in which treatment was
associated with increased mortality despite substantial
HDL elevations, other CETP inhibitors are now entering
phase Il trials. A recent randomised trial of dalcetrapib in
patients with acute coronary syndromes was disappoint-
ing with no reduction in the risk of recurrent coronary
events despite a >30% increase in HDL levels in the treat-
ment group.®? An efficacy and safety trial of anacetrapib
in patients with, or at high risk of, stable coronary disease
was favourable, although not powered for clinical out-
comes,**and evacetrapib has now entered the arena with
a recent study showing effective HDL raising without the
adverse effects on blood pressure seen with torcetrapib
and, to a lesser extent, dalcetrapib.?* Whether any of
these CETP inhibitors will improve clinical outcomes,
however, remains unknown.

Novel lipid-lowering drugs in clinical translation.
Conventional lipid-lowering therapies, even when com-
bined with LDL-apherisis, are often insufficient to treat
to guideline targets patients with familial hypercholes-
terolaemia (FH), an autosomal dominant disorder of
lipid metabolism associated with accelerated coronary
disease.® There is, therefore, considerable interest in
novel therapies currently under investigation, particu-
larly lomitapide, an oral inhibitor of microsomal transfer
protein and monoclonal antibodies against PCSK9. A
phase Il study of lomitapide in homozygous FH showed
a 50% reduction in LDL-cholesterol and, although gas-
trointestinal side effects were common, a useful role for
the drug seems likely in these homozygous patients.3®
PCSK9 inhibitors have also produced 50-60% reductions
in LDL-cholesterol values in clinical studies when added
to statins and ezetimibe, but unlike lomitapide, are
probably mainly effective in heterozygotic FH because
they act through interference with LDL receptors which
are dysfunctional or completely absent in homozy-
gotes.’’ 38 The expectation is that application of these
new drugs will allow most patients with FH to achieve
target concentrations of LDL cholesterol. An important
component of FH management involves identification
of other affected family members, and cascade screen-
ing using genetic testing has been reported as cost ef-
fective.** However, recent evidence suggests that poly-
genic disorders account for an appreciable proportion
of FH cases,* and this will limit the effectiveness of cas-
cade screening to relatives of mutation-positive (mono-
genic) cases. In other patients, with cholesterol levels
consistent with an FH genotype, more conventional
primary care strategies* should remain the screening
tool of choice, at least for the time being.

Revascularisation in Stable Cad

Percutaneous coronary intervention. The COURAGE trial
was a game-changer, showing that coronary stenting in
patients with stable angina did not improve cardiovas-
cular outcomes compared with optimal medical therapy
(OMT) while quality-of-life benefits were short-lived.*
3 Now available is a meta-analysis comparing contem-
porary medical therapy and PCl in eight randomised tri-
als involving 7229 patients with stable CAD.* Again,
cardiovascular outcomes between the groups were
similar during follow-up for an average 4.3 years with no
significant clinical benefit for PCI, risks of death (8.9% vs
9.1%) and non-fatal MI (8.9% vs 8.1%) being nearly iden-
tical with medical therapy, while differences in un-
planned revascularisation (21.4% vs 30.7%) and persis-
tent angina (29% vs 33%) were small and insignificant.
The data support recent guideline recommendations for
treatment of stable angina (see above), and have been
used to challenge those clinicians who continue to offer
PCI to patients not receiving OMT.** However, FAME-II
has now provided some support for an early interven-
tional approach in a randomised comparison of OMT
and PCl using drug-eluting stents guided by fractional
flow reserve (FFR).*® The study was stopped 17 months
earlier than planned because the composite endpoint
(all-cause mortality, non-fatal Ml, urgent revascularisa-
tion) occurred in 4.3% of the PCl group compared with
12.7% of the non-PCI (OMT) group. Relief of angina was
also more effective in the PCl group. Already, PCl guided
by FFR has become a recommended strategy in stable
coronary artery disease but some feel this is prema-
ture.*” Thus, the treatment difference in FAME-Il was
driven solely by a reduction in urgent revascularisation
(49 in the OMT alone group; 7 in the FFR-PCI group
(HR=0.13, 95% Cl 0.06 to 0.30), while the 33 deaths and
non-fatal Mls were distributed fairly evenly between the
groups. Moreover, the majority of patients undergoing
‘urgent’ revascularisation lacked objective findings of
high-risk ischaemia or threshold biomarker elevations,
raising concerns of biased selection of patients for inva-
sive management during follow-up. Nevertheless, the
argument in favour of interventional management as an
initial strategy in stable angina has undoubtedly been
strengthened by FAME-II, but final answers to the de-
bate may have to await the findings of the ongoing
International Study of Comparative Health Effectiveness
with Medical and Invasive Approaches (ISCHEMIA Trial;
ClinicalTrials.gov number, NCT 01471522), comparing
effects of revascularisation (PCl or CABG) combined
with OMT, with OMT alone on cardiovascular death, or
Ml in patients with stable CAD, and objective evidence
of myocardial ischaemia.

Coronary artery bypass surgery. Updated US guidelines*
have endorsed the NICE recommendation of a multidis-
ciplinary team approach to adjudicating revascularisation
decisions in patients with complex coronary disease, en-
couraging application of SYNTAX and other scoring sys-
tems in arriving at an appropriate decision.* The poten-
tial for CABG compared with PCl to improve prognosis in
patients with left main and multivessel CAD is supported
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by recent cohort studies,***and now available are the
5-year follow-up data from SYNTAX in which major ad-
verse cardiac and cerebrovascular events (MACCE) were
26-9% in the CABG group and 37:3% in the PCl group,
driven largely by lower rates of non-fatal myocardial in-
farction and repeat revascularisation for CABG, with no
significant difference in all-cause mortality and stroke
compared with PCI.52The benefits of CABG were particu-
larly evident in patients with intermediate and high
SYNTAX scores, there being no significant difference in
outcomes between revascularisation strategies for pa-
tients with low SYNTAX scores. Any question about the
preferred revascularisation strategy in patients with dia-
betes and mutlivessel coronary artery disease has now
been answered by the FREEDOM TRIAL which ran-
domised 1900 patients on OMT to either PCl with drug-
eluting stents or CABG.>® After a median follow-up of 3.8
years, the primary outcome, a composite of death from
any cause, non-fatal myocardial infarction, or non-fatal
stroke, occurred in 26.6% of the PCl group and 18.7% of
the CABG group. The authors concluded that CABG is su-
perior to PCl in patients with diabetes and multivessel
disease. There is less certainty about the preferred revas-
cularisation strategy in left main coronary disease, the
SYNTAX investigators reporting similar outcomes for PCI
and CABG, a finding consistent with other contemporary
studies that identify stenting as a reasonable strategy in
appropriately selected cases, even though the need for
repeat revascularisation is almost invariably higher com-
pared with CABG.>*%

Surgical technique has come under considerable scrutiny
recently. Concerns about the potential adverse effects of
endoscopic versus open saphenous vein harvesting have
been based largely on a non-randomised cohort study of
1817 patients in whom rates of vein graft failure at 1 year
were 47% vs 38%, and rates of death, myocardial infarc-
tion or revascularisation at 3 years were 20.2% vs 17.4%
for endoscopic versus open saphenous vein harvesting.>
This led NICE to recommend caution in use of the endo-
scopic technique,®” but such concerns have now been al-
layed by the results of two large cohort studies. In the US
study of 235 394 Medicare CABG patients in the Society
of Thoracic Surgeons (STS), national database mortality
rates were similar regardless of harvesting technique,
while rates of harvest site complications were lower for
the endoscopic technique.®® A UK study of 4702 CABG
patients reported similar findings with no differences in
in-hospital mortality (0.9% vs 1.1%, p=0.71) or midterm
mortality (HR 1.04; 95% CI 0.65 to 1.66) for endoscopic
versus open vein harvesting.>®

Also under scrutiny have been the relative benefits of
off-pump and on-pump CABG. Each has its propo-
nents,®° % but the results of randomised outcome trials
have failed to show any clear advantage for off-pump
CABG, the 3-year results of the Best Bypass Surgery Trial
showing no significant difference in the primary com-
posite outcome of MACCE compared with on-pump
CABG, but a tendency towards higher mortality.®? This
may reflect, at least in part, differences in graft patency
rates favouring on-pump procedures, the ROOBY trial
reporting rates of 91.4% vs 85.8% for arterial grafts and

80.4% vs 72.7% for saphenous vein grafts in on-pump
compared with off-pump patients.® Particularly disap-
pointing has been the failure of off-pump surgery to
reduce cerebral injury, but a randomised comparison of
minimal (MECC) versus conventional (CECC) extracorpo-
real circulation in 64 patients undergoing CABG has
been more promising.* MECC was associated with im-
proved cerebral oxygen delivery during surgery, and
neurocognitive performance at 3 months was better
when compared with CECC.

Remote Ischaemic Preconditioning for
Treatment of Stable Coronary Disease

Its proponents see remote ischaemic preconditioning
(RIPC) as a useful and inexpensive means of improving
outcomes across a range of cardiovascular disorders.
They must be frustrated, therefore, by the technique’s
failure to penetrate clinical practice, conflicting reports
of its efficacy and mechanistic uncertainty combining to
undermine clinical confidence in the utility of RIPC.
Some recent randomised trials have been favourable,
reporting protection against contrast-induced nephrop-
athy during cardiac catheterisation® and reduction in
myocardial injury during heart valve surgery.®® Perhaps
the most favourable has been a randomised trial of pre-
hospital RIPC in 333 patients with STEMI who under-
went primary PCL.5” The group with RIPC showed a
significant improvement in myocardial salvage index
compared with the group without (0.75 vs 0.55) al-
though the trial was not powered for coronary events.
Against this must be set a negative trial of RIPCin a
group of patients undergoing CABG,% but this is unlikely
to be the last word, and already a meta-analysis of nine
studies including 704 patients has concluded that RIPC
significantly reduces troponin release during CABG.%
Mechanistic studies of interest include one crossover
study in patients with stable coronary artery disease in
which RIPC reduced platelet activation during exercise
testing without protecting against ischaemic ECG chang-
es.”®In another study of forearm blood flow using ve-
nous plethysmography in healthy volunteers, RIPC pro-
tected against impaired endotheliumdependent
vasomotor function induced by ischaemia.”* However,
this protection was unaffected by infusion of a bradyki-
nin B2 receptor antagonist, leading the authors to con-
clude that bradykinin is not a mediator of RIPC.

Prognostic Biomarkers in Stable Cad

Circulating biomarkers. Interest in circulating cardiovascu-
lar biomarkers has never been higher, and methodological
papers have been developed to alert researchers to the
standards necessary for proper evaluation of their prog-
nostic utility.”?”* However, a systematic review of 83 CRP
studies was critical of their general quality and concluded
that ‘multiple types of reporting bias, and publication bias,
make the magnitude of any independent association be-
tween CRP and prognosis among patients with stable coro-
nary disease sufficiently uncertain that no clinical practice
recommendations can be made’.”*The same authors were
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equally critical of 19 BNP studies in patients with stable
coronary disease, reporting that clinically useful measures
of prediction and discrimination were generally unavail-
able, and concluding that the unbiased strength of associa-
tion of BNP with prognosis in stable coronary disease is
unclear.”> The availability of highsensitivity assays has seen
renewed interest in troponins as markers of risk in stable
coronary disease, a US study of 984 patients in the Heart
and Soul Study reporting that each doubling in hs-cTnT
level is associated with a 37% higher rate of cardiovascular
events.”® Meanwhile the PEACE investigators have report-
ed that among 3623 patients with stable coronary artery
disease, hs-cTNI is independently associated with cardio-
vascular death or heart failure (HR 1.88 (1.33 to 2.66;
p<0.001)), the association with non-fatal myocardial infarc-
tion being weaker (1.03 to 2.01; p=0.031).”” Evidence from
CTCA suggests that clinically silent rupture of non-calcified
plaque with subsequent microembolisation is a likely
pathophysiological mechanism of troponin elevation’but
it is too soon to know whether it will have a clinical role in
the prognostic assessment of stable coronary artery dis-
ease. The same applies to the mid-regional portion of pro-
adrenomedullin and other biomarkers currently under
investigation.”

Vascular biomarkers. Carotid intimamedia thickness
(cIMT) is well established as a predictor of cardiovascular
events in the general population and, more weakly, in pa-
tients with stable coronary artery disease.®Its predictive
value may be enhanced by additional consideration of the
extent of carotid plaque allowing derivation of the ‘total
burden score’ which was shown by Chinese investigators
to improve the prediction of the 5-year risk of cardiovas-
cular endpoints compared with cIMT alone.?! Certainly,
the value of cIMT alone for cardiovascular risk prediction
in the general population is under question following a
large meta-analysis of participant-level data in 45 828 in-
dividuals in which cIMT added almost nothing to the
Framingham Risk Score.® Further questions have been
raised by another meta-analysis of participant-level data
which included 36 984 individuals followed-up for an aver-
age of 7 years.®2The investigators showed no association
between progression of cIMT and risk of cardiovascular
events, questioning the validity of using changes in cIMT
as a surrogate endpoint in trials of cardiovascular risk.
Calcium and parathyroid hormone. Studies suggesting
that people who take calcium supplements may be in-
creasing their risk of myocardial infarction®#® have stim-
ulated interest in serum calcium and its relation to car-
diovascular events in patients with CHD. A recent study
has confirmed that vitamin D, parathyroid hormone and
calcium show association with cardiovascular risk fac-
tors in US adolescents,® and now we have data in 1017
patients with stable coronary artery disease followed-
up for a median of 8.1 years, suggesting that high cal-
cium levels, but not high phosphate levels, might be
associated with all-cause and cardiovascular mortality
(HR 2.39 to 4.66)).8” The mechanism of this association
is unclear, but the demonstration in the same cohort of
a similar association between high parathyroid hor-
mone and cardiovascular mortality may implicate cal-
cium mobilisation from bone on the causal pathway.®®
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Your Options for
Effective and Quick
Clot Aspiration
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PRIPREMILI?

Stent Positioning System

Ekskluzivni zastupnik za Srbiju:

APTUS Beograd

Tel.011/79 43 741, 79 43 742
A aptus@vektor.net
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Bayer HealthCare
Xarelto®: efikasna zastita

7 x pNEVNO

U prevenciji mozdanog udara
kod atrijalne fibrilacije

Xa relto

rivaroxaban

Nacin izdavanja leka: lek se mozZe izdavati samo uz lekarski recept.
Broj i datum dozvole: Xarelto®, film tablete, 14x(15mg): 515-01-8741-11-001 od 18.04.2013.,Xarelto®, film tablete, 14x(20mg): 515-01-8742-11-001 od 18.04.2013.,

Xarelto®, film tablete, 28x(15mg): 515-01-3983-12-001 od 18.04.2013., Xarelto®, film tablete, 28x(20mg): 515-01-3985-12-001 od 18.04.2013. Xarelto®, film tablete,

42x(15mg): 515-01-3984-12-001 od 18.04.2013.
Nosilac dozvole: Bayer d.o.0. Omladinskih brigada 88b, 11070 Beograd

Samo za strucnu javnost



