153JB6NIA(M-3@OIBNIINR( JIA6OR()

ISSN 1512-1291
EISSN1512-1968

3oOROM=KR(MB0S
Ro
'd0656560 3JIROGObD

XXI

R0566MLB030L, 363336G00L, FIRN363IEB I KRS
JO@IAHA0IR0O 33IMbOR(MBOL, 06BIM3I6GNINRN NJIAS300U,
dMRIKRN@ISNLO RS SO BAI6MRMB30ISOL

dORVIZIS0 RS 3@ (MR J3IS()

Nel-2
(XXXII-XXXIV)

030080
2011



Lbo@goodEom jogyos

9. delbmgs (93650bo) >. bggoagho (0s53mboo)
b. obgmdshsggaols (Lodg®dbgmo) b, Jmdygaos
3. danggdo (pg®dsbos) b. yoxdody
. dmgg@os (GyLgmo) b. yoxdody (539)
0. dm@obmgo (A9Lgmo) @. doJododgoao
@. 25890 0. d9ghgb3m (A ylgmo)
©. 208Lmbo (0byenolion) 9- hobmgo (AylLgmo)
J- ©9 30930 (d390350M005) - hogody
3. OMEOYS
Lbo@goodiom Loddm
S, S5 dgogno >. 3030@>dgoao
b. doJMody b. 304 300
b. doby@odzomo >. ®ggodgoao (Oyglgmo)
b. ymambos 0. bsbogody
- ©0ESZS 3 bgb (0ygdJgmo)
0. PobpsMo (Mg®Jgno) & byggmosbo
b. 9dybgomo & Bo00dy
d. 300a53> (9bEBMbgymo) b. gowogs
0. mogbganody d. godOibomogs
0. MJE0S >, JobGoydo
o>, gomxzmygliolo (badbg®@dbgmo) @. dgbpgeos
b, gogodady 3 4ogosbo
L. godobody - hobyybsdgoao
d. 3300 >dgogoo ©. 30bgoModgomo
©. 3OAIS0S 0. 39033599
0. @mdgsbody d. {39008
3. d99bod0s d. Foboddmg®odgoao
©. d9H@93000 3 d9d69@0dy
x. dmbglbo (5d9) 0. xodo
L. @Axmbogody b. 39bgobmgo (5bg@mbdooysbo)

Jmogo®o @gesJ@mao:
Jomogo®o @gsJdm@ol dmswyoey:
@gsd3ool Ladwogbe:

d. OMYSgS

d. gy dsygmo
0. dokem®odgogo, J. 3o3sb5dy

dolods®mo: 380059; hobogol 3, mg@sdools g@mgbyeo 39b6G®0
A9 gxnmbo: (99532) 516498, (99577) 478707, 469650

geo-gmlb@o: mamantirogava@mail.ru , tamrikob@yahoo.com,
gisc@posta.ge

390-33960: WwWw.gisc.ge

JAObo@do 30839969090 bHoGogdo HyggOothrgds “JoGmgm GgBIOs@ I JIo-
boenlis” o @ybgmols dgibog@gdoms sgogdool Lodgibogdm ws Ggdbogg®o 0bxym@dsizools
0bLRoR Aol (BUHUTH)-I Ggxng@s@ g g90bogndo, doldo godmiggybgdygmmo LEs@Gogdo dg-
ol d900i3060L Jmbsigdms dobsdo s aobmoglgdyamos 0bFg®bgBdo LoJodmggammls Loge-
05d@H0bm  3oO0mIom3smools Lobmasmgdols ggd-2390©bg WWW.QISC.gE, s30gmgg 0g0 dg@o-
bognos Jodmygan Lodogdm Loodgddo: www.internet.ge; www.gartuli.com s Www.geres.ge.



J@bogols g gB@mbymo ggdlbos elSSN1512-1968 0ybsogbgds 3o®obol Lsg@msdmeo-
Lo ISSN-0l 396 ®do. gyg@bognols Godma@sgoygmo dgdogomo gg@los 1ISSN1512-1291 op bogby-
do dbmgmoml 22 Jggybol bsdgooEobm s gOmgbya dodeommgzgddo.

SCl ENTI FI G- PRACTI CAL JOURNAL

ISSN 1512-1291
EISSN1512-1968

CARDI OLOGY
AND
| NTERNAL MEDI CI NE
XXl

DI AGNOSTI C, PREVENTI ON, DRUG AND SURG CAL TREATMENT, | NTER-
VENTI AL THERAPY, MODELLI NG AND
MODERN TECHNOLOG ES

ACHI EVEMENTS AND PROBLEMS

Nel- 2
( XXXI 11 - XXXI V)

TBI LI S
2011



EDI TORI AL BOARD:

E. Anpsova (Ukrai ne) D. G bson (UK)
N. Angomachal elis (G eece) N. Ki pshi dze
H. Bl um ( Ger many) N. Ki pshidze (USA)
L. Bokeria (Russia) B. Kobulia
|. Borisov (Russia) P. Todua
G Chapi dze A. Sekiguchi (Japan)
E. Chazov (Russia) R Shakari shvi li
J. De Paepe (Switzerland) Ju. Shevchenko (Russia)
R Gagua
EDI TORI AL COUNCI L:
A. Aladashvili V. Meunargia
N. Bakradze J. Moses (USA)
Z. Bakhutashvili S. Orjonikidze
G. Chakhunashvili Ch. Pachkoria
V. Chumburidze Z. Paghava
G. Didava A. Papitashvili
|. Dindar (Turkey) M. Pirtskalava
N. Emukhvari A. Revishvili (Russia)
N. Gogokhia T. SanikiZe
N. Huseinov (Azerbaijan) C. Sen (Turkey)
. Jashi R. Shengelia
A. Kalofoustis (Greece) G. Sukoiani
Z. Kakabadze G. Tabidze
S. Kapanadze T. Tavkhelidze
A. Kistauri D. Telia
K. Kipiani D. Tsiskarishvili
M. Kvitashvili T. Tsertsvadze
D. Kordzaia B. Tsinamdzghvrishvili
T. Lobzhanidze M. Tsverava
D. Metreveli M. Viigama (Estonia)
EDI TOR- | N- CHI EF: M Rogava
EDI TOR: M Gudushauri
T. Bochorishvili, K.Kapanadze
ADDRESS: Chachava St., Thilisi, Georgia,
380059 NATIONAL CENTER OF THERAPY
PHONE: (9995 32) 516498, (995 77) 478707, 469650
E-mail: mamantirogava@mail.ru , tamrikob@yahoo.com, gisc@posta.ge
HOME PAGE: Www.gisc.ge

The Abstracts of the articles included in "Cardiology and Internal Medicine-XXI" will be published in the
Georgian Abstract Journal and in the Journal of the Institute of the Scientific and Technical Information of the
Russian Academy of Science (VINITI). Be-si-des, the Abstracts are entered into the Medical Information Da-
tabase, and could be found in the internet on the web-site of the Georgian International Society of Cardi-
omyopathy www.gisc.ge.

The information about it is also available on the Georgian search sites. www.internet.ge, www.qartuli.com
and www.geres.ge. The electronic version of the journal elSSN1512-1968 is sent to the International ISSM
Centrein Paris and the published version of it ISSN1512-1291 is delivered to 22 countries around the world.



Jar0boyado dgooiobs
930m30L bsiombogry@o Lobmysmgdol goMomgsl gy y@o

JuObogngdo: sendsbsbo 2011

A. Timmis, F. Alfonso, G. Ambrosio, H. Ector, P. Kulakowski, FJ. Pinto, P. Vardas

Conflict of Interest Policies and Disclosure Requirements Among European
Society of Cardiology National Cardiovascular Journals

Fernando Alfons, Adam Timmis, Fausto J. Pinto, Giuseppe Ambrosio, Hugo Ector,

Piotr Kulakowski, Panos Vardas

LEosdogg@o 1Egbm oMol osabmlGosn®o LEMSEIy0gdo
Robert A Henderson*, Adam D Timmis**

Almanac 2011: Heart Failure. The National Society Journals Present Selected
Resear ch that Has Driven Recent Advancesin Clinical Cardiology

Andrew L Clark

Almanac 2011: Acute Coronary Syndromes. The National Society Journals
Present Selected Research that Has Driven Recent Advances in Clinical
Cardiology

Charles Knight, Adam D Timmis

Almanac 2011: Cardiac Arrhythmias and Pacing. The National Society Journals
Present Selected Research that Has Driven Recent Advances in Clinical
Cardiology

Reginald Liew

Almanac 2011: Cardiomyopathies. The National Society Journals Present
Selected Research that Has Driven Recent Advances in Clinical Cardiology



Perry M Elliott*, Saidi A Mohiddin**

Lb3oAmbmensJ@mbols g539J@0 bobpsbdyen Sgodymazms geobo gy
25dmbsgoembg gymol JAmbogymo 93ds@obmdol ML

0. x50, o. Joxs0s, b. mogdgmody, . Bz@sdgoaro

SGSFJB0 oo daoo;065
L % @ggogs
©olidgHoom@a®o SO Moo 303903 96bos

2. b.8s@@0s dgogmo, b. ds@osdy, 3. gommgmdosbo
30LAHMB0bAMbol 3OMdegdol oG Yo PAmds s 3OMYbmbo Mebsdg®dmgg gBo3by

Im@gaodyds

1 dcmgsgs
o Jo

30095 (35905

L b 35gym@005, b. Jgdemgenody, @. dbgansdy, g. s@odos
»9(306md0“ b. 30O ™30

dogom (33>
0683m@ 35300
3ob(zbopgds



Clinical Medicine

National Society Cardiovascular Journals of Europe: Almanac 2011

A. Timmis, F. Alfonso, G. Ambrosio, H. Ector, P. Kulakowski, FJ. Pinto, P. Vardas

Conflict of Interest Policies and Disclosure Requirements Among European
Society of Cardiology National Cardiovascular Journals

Fernando Alfons, Adam Timmis, Fausto J. Pinto, Giuseppe Ambrosio, Hugo Ector,

Piotr Kulakowski, Panos Vardas

Almanac 2011: Stable Coronary Artery Disease. The National Society
Journals Present Selected Research that Has Driven Recent Advancesin
Clinical Cardiology

Robert A Henderson*, Adam D Timmis**
Almanac 2011: Heart Failure. The National Society Journals Present Selected
Resear ch that Has Driven Recent Advancesin Clinical Cardiology

Andrew L Clark
Almanac 2011: Acute Coronary Syndromes. The National Society Journals

Present Selected Research that Has Driven Recent Advances in Clinical
Cardiology

Charles Knight, Adam D Timmis

Almanac 2011: Cardiac Arrhythmias and Pacing. The National Society Journals
Present Selected Research that Has Driven Recent Advances in Clinical
Cardiology

Reginald Liew

Almanac 2011: Cardiac Arrhythmias and Pacing. The National Society Journals
Present Selected Research that Has Driven Recent Advances in Clinical
Cardiology



Reginald Liew

Almanac 2011: Cardiomyopathies. The National Society Journals Present
Selected Research that Has Driven Recent Advances in Clinical Cardiology

Perry M Elliott*, Saidi A Mohiddin**

Practical Medicine

1 J. Ledzhava
Dysmetabolic Arterial Hypertension

2. N.Badriashvili, N.Sharikadze, M .Giorgobiani
The Actuality Of Cystic Fibrosis Problem

Modeling

1. M.Rogava
Heart
Biografies

1. Kh. Pachkoria, S. Kemoklidze, L. Dzneladze, E. Aadamia
“Unknown” N. Pirogoff

dogom(3gs
(0] 0T 1A o] o IR 119-122
RS =2 1 TR 123



dgfVobogy

3033093900 G§mIMyMsxg0gmo 3MAEMbsOMYMSR0S

2. omEgs, @. 8 bododgoeo, g. Foghogsdy, 8. godobody
Jar0boyado dgooiobol ygaggomo 0bbBod B0

dodmboangs: 3033093 g0 Y AMIMAMSR0YE0  3@Mbs@ma@ogos s@ols sbarsw ©oby-
@00 dgnmEo, Gedgmoi Lodygs@mgdsls agodeggl 3mOmboGymo sOGJM0gdols ssgo©g-
0l @osabmbEoMgdsbe.

hggb 230bws dodmgoboermm s@bodbyao dgmmwols gerobogydo wodgdbyamgds, B9dbm-
@05 5 0bGIO3MgHS(300. 50bodbymo ggenggs sGOL oMPom@mygdols s MoLomene-
2900l 063 gdglols Lggdm. gJodgdo AmIagdoi 0bFgM3@g@o30ol 939mgdgb 3@ JMOMbo@ M-
305505l 9bws 9A339mEbgb MMam@ 3 ©dgMogol Jo@ommmmams slggg >dg@ogzol Gowom-
@eymd gomgxol gsoes0bgddo.

290l 350gBgM0bos3000 JOOMbsOMA®SBos s@0l MmJOML LFsbs®@o 3®dmbs® -
@0 5OFJM09d0l osgogdols osabmlEomgdolomgol. dol o3l dgbobodbogo godmlbsbeyang-
b s opMgmgg odgggs 0bGgM39bi00l Loy gdol. dopa@ed sdog®mymse  dglsdgms
04l Lg@ombyao ao@mgagdgdol dJobgbo. LHSGOLEGYO© ho@do®gdyemo obgsboyg®o jm-
AbsOMA5809d0©sb osbenmgbom 30%-I o> s@gbodbgdom d60dgbgarmgsbo dggofermggods.
5J9056 25dmdobodyg o 0bBgHgLL 0fg93L s@s0gsoboyg®o dgmmwon Igldygagdyeo Jm-
AbsOMYA>R0s.

dmenm  Fangdos, Bgdbmmmaoyg®ds Foblgmsd, 3@ MOmMbs@ma®sgos sMs03sbog@s©
3OOMbs@ Yo s@FJH0gdol godmlobgol {odygeb dgmmes sios.

3omm@maoy@ds dglfogasd agohggbs 0bgoboy®o ge@mbosdma@sgools dgo®g bomgy-
bgdo, @o3 yodmobo@gds Jgzof@mggdols bo@olbol s@sbyl@ dggnelgdsdo. gl gbsdarms
25303990 ogml Feag@mlzmdool dgbmygogmo asdmlsbyamgbom, m®asbbmdoggdosbo
byg@om0m s sa@9mgg bobomyg@ols aodgm gobygseobsiools gybs@mdom.

obBm@os: 1895 (geols goosd Mgb@ygbds 30Mggmow s@dmahobs g gd@®mdsybo@ydo
A5©05(300, OMIgebog gl @9bRagbo gfmgds, 3@ aodmymbgdye odbs 1972, 199190
dOsgo@dM0sbo 33, gl 9339 oMol 512 d@osbo. my [odlyganols dogogomgdbomn gobgend-
dgobgegdbm 3B-mo JoObsdma@sgools dmdsgsgo 0dgooldmdigdos.

A9d60g5: 3® gMOMbsAMa@sg00l Fgdbogydeoe LYmdgo dgleygagdolomgol Lod@ms
aomgoolifobgdbyan 0bols M350 g JBm@o.

@> o0l boko®em odobomgol @md  dogowmm  ds@ogo  bodolbol  auaol  3md-
30993900 BMImyMog0s?

1. OOM0M0 goOhgge
2. Log®Eomo as®hggomds

@ 5ol @AMoM0 AoMhggoEmds? AOMOMO Ao®hggomds s@ol MmOl Lobmdo gHmg-
a0 a5dmbsbymgdsdo OMomo ao®hggomds ©sdmgogdygmos bgsbg®ol d&bgols Lobs-
M9bg mobodgodmgg 0beyglE®Mools JoMmdgddo dgdygmol 0.33-psb 0.5-dpyg. gl s@ol ol EeMm
@53 33k0Mgds AMI Ao 23]mbogl Ydmd@sm.

Lbog@Eomo godhggomds — gl o@ol Lgobg®ols 9bs®o aodmbiobml, @si dgodangds
3009 509]Bgd0 gO®MIsbgmologsb yodmymygomo.

bodo  aobbmdogngds L3gEos@y®o ao®hggomdols — Lod®EYomo ao@hggomds oby
9o d@o@do  asdmbobyangdol  bodolbo (0p039 X ©@o Y godhggoomds). Z  @g@dols
ao0hggomds oby d@oggbols Loldg mobsdgodmgyg @gdbmmmaools 3o@mmdgddo dgmygmdls
0.35-ob 0.7533-3g0¢.

938 LobJ@mboboios: Lbgowolbgs 3@ 030053l wosbegnmgdom 6-15 Fodo Ldodogds,
@oms dmoigol Jmgao gymo dglodsdobo goOmbs@gmo s@EgM0gdol bodmamm asdm-
Lobygengds 9bos 0dbgl dowgdymo yymmol @odmegbody dg39ddg00sb. 938 gageodgds
235demggl  Lodgogmgdols  sgowmm  3mbi@g@gao  bofogo  ymggao  Jmdwggbm  ayeols
(30300056 Ooms Jogommn godmlbo@gao asdmlbobymagds. gl bsfoeos woslFmens, Gmdgools
EOMLSGE Yo g4ggmabg  bogmgdoe  dmdogrog@os s dgbodsdoboe  s®EgBSJH9d03
bogergdo 0bgods.



Leading Article

L3obo@gdols Igldyagods: s@s0bgoboy@o gom@Ombsdma®sgools ho@o®gdol Fob 35:3096-
A90L gloko®mgdomn oM 33979800 dmdbopgds. JodMggan @ogdo 353096@L @ ybos IJmbogl
3O6B®SLAL 939hggbgds, sdol aoMs s@ol dJmgemo @oyo Lodysogdo Lowsi dgeol 3@
o> 5@0l d0bobdgfmbogno:

30635 LEA o 3mI30g@ 9o g HmIma®aogools g39hggbgdgdo:

. w0 3denols gzdo@olimds

. omgda0s 3mbBMsLE by

. bog@mbogrg @ bygembols o3¢

. 3m@0bmbFoyds© Foaol 9ybsdmds

d60dgbgermgobo s®EgBsJBol Jobgbgdo auamol aowsmgdolisls:

. oMM g oM geo ygaol dgg9dgs (Fobspqgemmms god@ogsios, bdodo gJld@sbol-
AO@gdo) ©s BoJogoMEos, 53 S Mmombdol  s35MsFgdolsmgols  smod  Jdbols
30Md@gdsls, dogomomaw Gmam@oiss TOSHIBA aquilion one.

. bgbodgol dggog900L 9gbodimds

. 390L3g39®M0L Iby@o s dg@omol Lo Jgmgdo

35309631 godmygmggedeg 1 Lossmom op@g gdaoggom 50-100 3. dgBm3@menmeano,
3gbo  9gbws ogmlb 65y bogemgdo, oy ggd odbs do(gywmo gsdsGgdbm  0bG®oggby®
d9BM3Om@meEls, saMgmgg 3odmggerggedwyg @sdmegbody Fymom o@g gbolidggd godanggm
bo@®myeozg@obl.

3bAASLA0Mgds:  gmb@@slB0  g3a393L S5 de/F3-Fo  Lohdo®oom 15 (odols gobdog-
e mdsdo, dgdymd Bobomemaoygdo 4 dan/F3 10 Fsd0l gobdoganmdsdo

‘dgggobols LohJomyg Jo3 e mds
deo/ 3 dgo
306dOSLE0 5 75
gobomamyoyg®o 4 40

d60dzbgermgobos Lbgowslbbgs Godol Gg3mbla®ydaos bylb@o sbosgobolomgol.
3D 3@ ygermdomo aodmlsbge.
dOogomagadosbo yodsJdbs (MPR).
IO gobobosbo dBsgomygadosbo ao®wsdbs (Curved MPR).
doJLodsgoy@o 0bBgblogmdols 3Gmgjizos (MIP).
g0boggtho Gmmo. @s Ygbsdmgdemmdgdo 5Jgl 128 FM0sb 3m33oyGgdga Bmdmadsgosl
1. 3o®Ombs@yemo sHEJM0gdols osgogdols osabmli@ogs
2. I9bRgools gxoligds
dodzbgbs 35@39kol gubjiool dgxslgds
. 39edmbyMo g9bgdol sbo@mdools dggoligds
. 0bo@mdog@o sbmdsemogdols 3s8m3wgbs
- bAHOYIA YO Yo sb0sbgdgdols Fodm3gbs
. gosdol obsbosmgds
8. gomi30gdol godmmgans
3OOMbsGYmo 5MEJH0gdol 535w gd0L ©osbmLEG S
36 dmﬁmBo&)mb(ﬁogoo 9B oo
353096390 @M@ gdloi ofgm Ggogogwo aumdzgdeol s®gdo o ofgm Lsdysemm
SE0SNM0M 0.0, 5 5Mo0bRJN3MgH0MJo©0 g gdBHOMISOOMa@MSds  ob o6
‘dg9d@os ©sEGoOmgS.

2. 353096390l @mIgdlioi odgm Ggogomo aumdzgeol s@gdo s sdgm sM0bFHg®3-
@B gdoo LEA®gLll Ggli@o.

3. 353096390l OmAgdlsi ofgm 373539 B30goero auedigool s@gdo s ojgm bo-
Fgoene SeEdommdom  g.o.0. s bo@ds@ydo g g]@@modeoma®sds s LgMogao
%9M39bHgdo beo®dsJo.

4. sbans sdm3gbgdygmo aymol ¢33s@0olmds Aoms 0bsbml g@omanmaos.

5. dgbodgnm 3m@mbs®ygmo sbmdsgnogdo.

10

S e NV VS



dgfVobogy

dO>go@o 3380 9GO ho@o@gdayemo 3033093 9@ ye0 GMIMyO>BoYE0
3OOMbs@Mma®sgools s 0635bogM0  3MOMbsHmyMox0ool Yglows®gdemgds. 3530963 go0ls
9dGogaglbmds 094gbgh 35353533900, o oMgbodbgdmwam LEsdogydo, JOHmbogymmo sbyobs.
09335 9339 oVgade g3egzao0 Vo0 35309bHIdbIG:

olobodbogos,  @m3  sbodbyemo  33ang3gd0  @oyMbmdogos  0d @R JHools
Lgadgb@gdols obgrobbg, G®Ieols gobysgobsizosiz bm@dsgydo bs®olbon begdmes, ©s
Bobgds 50%bg dg@o LEJbmbols Fgxslgdol dglsdengdermds.

bbgowolibgs ggem939d00m:

Lgbbo@oydmds 850sb 99%dwy.

139(30809OMds 90wsb 97%Iwy.

9oMYMd0m0 goMdgmdols moMgdyamgds 83wsb 99%dwy.

YOm0 oMMl VoM dyengds 9lwsb 97dwy.
o>lobodbogos AmI ygges bgdmm osmbodbymo 33 g3960 ho@o®gdygeos 16 s 64 dGosb
303309F 9O BmImy@oxgoby.

1. obs@mdoyg@o sbmdogrogdols 2o0mgegbs.

2. Iyb@gdol dggolgds — sebsobodbsgos, GMI ggbydo g@sx@gdol Jgxnsbgds bogds
350300,  olbobo  bmdsTo  omgds@gdosb  JmOMbo@mgdl.  dglodsdolo  dsmo
30bgom0boi053 Yggmglos.

3. dod3bgbs 3oM3gdol @ubjiool Igxnslgds — @opasb dmbsigdgdo 03M0dgds dgemols
30gol  aobdsgmmdsdo,  gogrdo  godmlobyengds  dgodangds  dogogmo.  @ols
dobggoms dgag0demos dggenslmm dodzbgbs 3o@3gdol LobEmay®o gyubicos ©s
@ga0mboga®o 39ddgomdbols Jmdes.

4. Jyedmbodygao  ggbgdol  sbs@mdools dggoligds —  3m330h@gagmo  AmImyMoxg0s
9RO bdo@op 30dmM094gbgos 990 9JBOMR0bom@my 0@ 30m 39096 96do,
aobloggm@gdom  (obosgygmms  godb@ogszools  sd@sizool  OmL.  do@bgbs
Foboggaol 3D 3md3oy@gegeo  Fmdmg@egogmo  aodmbsbygagds  dglodgnms
©ogmb  gagJdOmsbs@dmdoy®d  @ydol, @53 somagdl  goam@gol  g9bgdols
0 3oeobgool s 5330090l Bayg@mlzm3ool WM.

2011 Ggeol hggbh hogo@odgom 45 3@ 3mOMmbsdmy@Moxos, swbodbyemo 3530963 gd0 Mg3mdgb-
©0Mgoygm  09ygbgb 0bgoboy@o  JmOmbs@mydogoobsmgol. 12 35309630  JMOMbs@yao
SMHJN0go0l osgoEgdol aoMgdyg; 15 3530963 swgbodbgdmes JMAMbs@dyao smg®mljang-
@mbo, dbodgbganmgsbo LEGbmbol godgdy. 18 353096HL 3OMbs@ o smg@dmlgag®mbo,
dbodgbgenmgobo LEgberboom.

Computed Tomography Coronarography
F. Todua, G Tsivtsivadze, L Gzrishvili, G Katchakhidze
Research I nstitute of Clinical Medicine

Multidetector computed tomography coronarography is a promising tool, offering a non-
invasive anatomic evaluation of coronary arteries. CT angiography is faster, less expensive and
safer than a cardiac catheterization. In 2011 we made 45 ECG gated CT coronarographies, in
selected patients for invasive coronarography.12 patients were without coronary artery disease.
15 patients were with coronary atherosclerosis, without significant stenosis. 18 patients were with
coronary atherosclerosis, with significant stenosis. In routine use, MDCT enables one to rule out
significant stenosis noninvasively, with high sensitivity.
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National Society Cardiovascular Journals of EuropeAlmanac 2011

A. Timmis, F. Alfonso, G. Ambrosio, H. Ector, P. Kakowski, FJ. Pinto, P. Vardas
on Behalf of the Editors’ Network

The Editors’ Network is a task force of the Eurap&mciety of Cardiology (ESC), representing the
44 National Society Cardiovascular Journals that published across 37 countries [1]. Among the
operational goals enshrined in its mission staténses commitment to improve the diffusion of sc¢ifo
knowledge through distribution of common academatarial and joint education initiatives [2]. Heart
already has a strong education section and itengrapproved by the European Board for Accreditati
in Cardiology (EBAC), is available for free accesa the Heart and ESC websites. However, a recent
joint publication of the Editors’ Network calledrfeducational initiatives to be extended throughbet
national cardiology journals of Europe [3], andkiin response to that call that a series of Alna2@ll
papers are appearing more or less simultaneoushgaimy of the Network Journals. Almanac - a late
Middle English word derived via medieval Latin fro@reekalmenikhiaka -is defined as an annual
calendar containing important dates and statistidatmation. It provides an approximate descriptaf
the new series of papers presenting selected reesgdrch that has driven clinical advances imjor
topic areas. The content is educative and clinigallevant and its presentation across the natwmakty
cardiovascular journals of Europe represents astoitee in collaborative publishing. Plans for Almana
2012 are yet more ambitious and pave the way fogva era of joint educational initiatives driven te
Editors’ Network of the ESC.
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ABSTRACT: Disclosure of potential conflict of interests (3@ used by biomedical journals
to guarantee credibility and transparency of thiergific process. COI disclosure, however, is not
systematically nor consistently addressed by jdarfRecent joint editorial efforts paved the wawaods
the implementation of uniform vehicles for COI disure. This paper provides a comprehensive editori
perspective on classical COl-related issues. Nmggihts on current COI policies and practices agnon
European National Society Cardiovascular Jourresgderived from a cross-sectional survey using a
standardized questionnaire, are discussed.

Key Words: Conflict of interest. Disclosure. Editorial ethidaurnals.

Introduction: The scientific process relies on trust and creidibjlL-5]. The scientific community
demands high ethical standards to conduct biometksaarch and to publish scientific contents [1-5]
During the last decade, disclosure of conflictsimterest (COI), (also called competing loyalties,
competing interests or dual commitments), has bemrsidered as a key element to guarantee the
credibility of the scientific process [6-10]. Biasen design, analysis and interpretation of studiey
arise when authors or sponsors have vested irgdi@40]. Therefore, COI should be made clear & th
readers to facilitate their own judgment and intetation of their relevance and potential implioas.
Authors are responsible to fully disclose poten@#bl [6-10]. Failure to disclose COIl has shaken the
confidence of the public, health professionals saidntists in the peer-reviewed medical litera{ér&0).

According to the International Committee of Medligaurnal Editors (ICMJE) COI exist when an
author (or the author’s institution), reviewer oditer have financial or personal relationships that
inappropriately influence (bias) his or her actighgl1,12]. The potential for COI exists regardiegs
whether the individual believes that the relatiopshaffect his or her scientific judgment. Asiderfr
financial relationships, COl may emerge from pesorelationships, academic competition and
intellectual passion. To prevent ambiguity, auttslrsuld be explicitly asked to state whether CQdteor
do not exist. Editors should publish this inforroatiif they believe it is important in judging the
manuscript [1,11,12].

Classically, biomedical journals have followedrstard practices to ensure COI disclosure.
Further efforts to improve transparence and prothet integrity of research, including specific
recommendations and guidelines to disclose COle he@en recently proposed by many organizations [1
10]. However, ensuring adequate reporting of allrees of financial support is becoming increasingly
challenging for the Editors as a result of the gngacomplexity of funding mechanisms. Furthermore,
journals have different policies regarding COIl thisare and this can cause confusion as the sarheraut
may report different information in different joals which, in turn, might jeopardize the confidemte
the readers [11,12]. To address these problemsiGRWJE proposed the use of a common vehicle to
report COI and, in October 2009, launched an @aitr‘uniforni’ format for COI disclosure [11,12].

The Editors” Network of the European Society ofdiaogy (ESC) is committed to promote the
dissemination and implementation of high qualityt@thl standards among ESC National Societies
Cardiovascular Journals (NSCJ) [13-16]. This repddresses the issue of COI from a global and ta@ac
perspective and provides novel insights on cunpelities and practices among ESC NSCJ.
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COI Questionnaire and Survey: To determine the status of COIl and disclosure reqénts
among ESC NSCJ a web-based, comprehensive, stdctand standardized questionnaire was
specifically devised. The questionnaire was exlinaeisind addressed all relevant editorial topicateel to
COl. Previous publications on COI (from year 20052010) were retrieved from PubMed (Medline
search terms: “conflict of interest”, “competingtdrest” and “disclosure”) and carefully reviewed to
identify relevant issues regarding COIl. Iltems ideld in the questionnaire were eventually determined
following an internal discussion among the Nucl®éesmbers of the Editors” Network. For the sake of
simplicity some related items and confusing or rethnt topics were subsequently removed from thad fin
guestionnaire. Eventually, a total of 45 differet@ms were included in the survey. Questions were
grouped into 3 main areas of interest: 1) authprevdewers and 3) Editors. Furthermore, additidaat-
back about the interest generated by the ICMJEf6tmi’ COI disclosure initiative was also explicitly
requested. Spaces for free text comments were mardiable for each main area of interest.

In June 2010 the web-based survey was sent frere8C Heart House to all Editors-in Chief of
the ESC NCVJ and, in a second wave (July 2010ha¢oESC affiliated societies. A specific claim was
made for the Editor-in-chief in person to fulfilhé survey. The invitation suggested that a meeting
between the Editor-in-Chief, associated editors @rdesponding Journal staff should to be organied
discuss the results of the requested informatieforke returning the questionnaire. An URL link het
web-based survey was provided in the invitatioteteto allow Editors to enter directly to the swve
When no answer was obtained the corresponding NatiBociety was contacted directly. Conventional
mailing was also used as required. Up to 5 sepaemfeests were sent along the year and thereafter
missing Journals were classified as non responders.

The final electronic records were carefully analyby ESC personnel at the Heart House and by
the Nucleus Members of the ESC Editors” Networkedtion was paid to detect missing data, major
inconsistencies or errors. Additional clarificasowere requested back to the corresponding Editers
needed. Data are presented as global results angraized for individual journals.

COlI Survey Results: A total of 45 Journal answered the survey. Oféhgs belong to the ESC
NSCJ and 10 to journals of affiliated societiesisTiepresents a response of 83% (35/42) for NS@J an
53% (10/19) for affiliated societies. ESC NSCJ highly heterogeneous in objectives, format and in
scientific content (13). Accordingly, some Editatsclined to answer the survey because they fett tha
COl policies do not apply to their journals (lackariginal articles, small bulletins, contents witlst
social news, etc) (data not shown).

Table 1 summarizes main data regarding authors”™ COI. ltkeas half of the journals had a
specific policy on author COI. In most cases, emspghavas only made on financial COI and in COI
directly related to the submitted work. Few jousnatovided definitions or examples of COIl. In ngail
cases where COI were requested this policy affetcteadl kind or submitted articles. Written attdita
by the authors was widely requested. However, ipgwiocedures to verify the accuracy of authoi®1C
disclosure were rarely implemented although, ireesp circumstances, most Editors eventually cdntac
authors to clarify COl related issues. Policiesiéal with authors that fail to disclose COIl werksm
present. In most journals the Editors decided whaethors” COIl should be published but, in some
Journals, this information was systematically pshed (Table 1).

TABLE 1: Journals Policies on Authors” Conflict of Interests:

1) The journal has a specific policy on Authors” C20145 (44%)

If Yes:

a. Described in the instruction for authors: 19/20

b. Described in dedicated forms required for manusstpmission: 12/19

2) The journal provides definition of different typesCOIl: 6/45 (13%)

3) The journal provides examples of different COI:5(41%)

4) COl are detailed by items and specified accordingurnal’s definition: 9/45 (20%)

If Yes:

a. Financial COl are specifically considered: 8/9

b. Non-financial COI are specifically considered: 2/9

5) Editors recommend aririclusive policy where all potential COI (even those miraord vaguely
related) should be disclosed: 13 /44 (29%)

6) Editors favor a festrictive’ policy where only potential COI that are relevamid directly related
to the submitted work, should be disclosed: 194824)
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7) Resources from third-parties received via the agthastitution are considered: 8/42 (19%)

8) Financial relationships involving family memberg apecified: 4/44 (9%)

9) COl are just disclosed as free text directly byahthors: 29/40 (73%)

10) Authors must submit a written attestation of pdsr@Ol: 18/44 (41%) If Yes:

a. Signature is required only from the correspondiegponsible author:10/18

b. Every single author should sign the form: 6/18

11) Authors” COI disclosures apply to “all” submittedieles: 23/44 (52%)

12) Specific procedures are followed to verify thathawms’ COI disclosures are accurate: 6/44
(14%)

13) Under specific circumstances efforts are made totamd authors due to concerns about
disclosed or undisclosed COI (e.g., complains biereers/readers): 27/41 (66%)

14) Specific policies to deal with authors who faildisclose COI of published papers: 11/45 (24%)

15) Specific policies to “restrict” author publicatian articles with a stated COIl: 10/44 (23%)

16) The journal “publishes” all the authors’ COI disslwes in all submissions: 13/40 (33%)

17) The Editors decide, on an individual basis, wheth@s  COI should be “published”: 23/43
(53%)

18) If authors’ COIl are not published, the informatiermade available upon request: 21/45 (47%)

Data from the 45 journals answering the questioen@umber of journals answering each question is
presented). COI = Conflict of interests

Table 2 discloses data related to reviewers” COI. Only-foneth of the Journals had specific
policies for reviewers” COIl. In more than half dfetjournals reviewers were asked to decline the
invitation to review if potential COI existed. Howex, recusal of reviewers due to potential COl wery
rare.

TABLE 2: Journals Policies on Peer-Reviewers” Corifit of Interests:

1) The journal has a specific policy on review&©l: 11/43 (25%)

2) Reviewers are required to explicitly state whkethey have potential COIl: 10/43 (23%)

3) Reviewers must submit a written attestationaiéptial COI: 7/43 (16%)

4) Frequency of request to disclose potential @@l first invitation (7); always (10); yearly (5).

5) Specific procedures are followed to verify thater-reviewers” COI disclosures are accurate: 5/44
(11%)

6) Reviewers are suggested to “decline” the inwitaif potential COI exists: 21/39 (54%)

7) There is a policy for “recusal” of reviewers vt declared COI: 6/42 (14%)

8) Peer-reviewers” COIl are always published: 1244)(

9) Editors decide, on an individual basis, whenawers” COIl should be published: 20/44 (45%)

10) If reviewers’ COI are not published, the infation is made available upon request: 15/45 (33%)

COlI = Conflict of Interests

Table 3 displays the status of Editors” COl among the esponding Journals. In most cases
specific policies on this regard were not implereentFurthermore, very few Journals had specific
policies for delegating handling decisions to otBelitors or to invited guess Editors. Only onedhif
the Editors were familiar with the new 'Uniform Bligsure Form' ICMJE initiative when they received
the survey invitationTable 4).

TABLE 3: Journals Policies on Editors ~ Conflict of Interests:

1) The journal has a specific policy on Editors”IC&845 (18%)

2) Editors must submit a written attestation oreptal COI: 6/8

4) Frequency to disclose potential COIl: only whppainted (5); yearly (1).

5) Specific procedures are followed to verify thaer-reviewers” COI disclosures are accurate: 3/8
6) There is a policy for “recusal” of Editors wighdeclared COI: 3/8
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7) There is a policy for “delegating” handling d&on to other (invited) Editors: 4/7
8) Editors ~ COl are always published: 2/7
9) If Editors’ COI are not published, the infornmatiis made available upon request: 5/7

COlI = Conflict of Interests

However, 90% of the Editors considered the ICMJH @@posal of potential value to their particular
journals and, in fact, most of them declared thaytwere willing to implement it within a relatiyeshort
period of time Table 4).

TABLE 4: Feed-back on the ICIME “Uniform Disclosure Form” initiative:

1) Editor was familiar with the ICMJE initiative “befe’ receiving the survey: 15/43 (35%)
2) The initiative was considered of value thmafticular” journal: 38/42 (90%)
3) Editors willing to implement the initiative withi® years: 31/45 (69%)
4) Main perceived advantages of the initiative (top 5)
Provides a common “uniform” platform for all joutad42/45)
All relevant information regarding COl is nicelygsented and explained (18/45)
Allows easy update of the requested informatiod43Q
Facilitates sequential submissions (if the papegjected by a Journal) (11)
Allows archiving of the requested information (10)
ain perceived disadvantages of the initiative Gdp
Increases the complexity of the submission prot23s
Publishing in the journal all potential COI of eyauthor is not feasible (17)
Verification of the disclosed/undisclosed COI rensaimpossible (17)
Increases editorial bureaucracy (15)
Too detailed and exhaustive (14)
The meaning of some potential COI (travel grantamnteetings etc) might be
percelved differently from American vs Europearhaus/journals/readers (14)

5)

TeaoTpZoacoe

ICMJE = International Committee Medical Journalst&rd. COIl = Conflict of Interests

DISCUSSION:Industry Sponsored studies: Friend or Fe?

Research is becoming progressively complex anditgsandards increasingly demanding [17-
24]. As a result, conducting clinical studies isdmming increasingly expensive and the role of spmnto
ensure the viability of research projects is becgnaritical. However, funding from different souscamay
directly affect investigators and COIl may inappraly influence their actions or judgment [17-24].
Subtle biases in design and interpretation may avtsen a sponsor stands to gain from the repoft [17

Currently, pharmaceutical and technological congmrare responsible for most important
advancements in medical knowledge [17-24]. Patjgitgsicians and the society as a whole benetfih fro
this unique effort and should be very grateful ioe research commitment by the industry. Nowadays,
more than 75% of all clinical trials are fundeddryg companies [25,26]. Likewise, the bulk of resba
has moved from academic centers to direct contriaeteeen sponsors and private organizations for
research by contract [27,28]. For-profit, contre$earch organizations, currently consume more than
60% of research funding from the industry [25-2Bjis may be in part a result of their ability tomqaete
trials more rapidly than academic institutions 8,2This phenomenon explains the gradual loss ef th
academic establishment’s influence in thiestarch agenda[25-29]. Although the most cited articles
continue to be generated by authors with acadeffii@tions, the number of trials financed exclusiy
by industry has increased exponentially [30].

This paradigm shift has major consequences [25283tly, many scientifically relevant issues
are increasingly less likely to be investigategpf@an studies). Secondly, many studies [8,31,32}estg
that, in comparison with non-sponsored researansped trials are published less frequently, mgishe
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concern of publication bias [29]. Although the istty has been blamed for preferential publicatibn o
studies with positive outcomes this problem aldeca$ to government-funded research [8,31-35]. To
diminish the effect of publication bias trials mus registered in publicly accessible repositof2.
Industry-supported research has been also asgbaidte multiple-reporting of studies with positive
outcomes [8,36]. This practice might affect resoftsubsequent reviews, meta-analysis and eveitallin
practice guidelines. Alternatively, industry sporstip has been associated with publication delays o
restrictions [8].

Finally, industry-sponsored trials have a threefdaar-fold greater probability of obtaining
favorable results than their non-sponsored couattsp8,31-33,37,38]. Interestingly, all these eliéinces
do not appear to be related to inferior methodolagyindustry-financed trials. Bekelman et al [8]
performed a systematic review of 1,140 originalds&s demonstrating a statistically significant
association between industry sponsorship and ghasiiny conclusions. The study revealed that firenci
relationships among industry, scientific investagatand academic institutions were widespread haat t
COl arising from these ties might significantlylirdnce biomedical research. It was consideredilpess
however, that given limited resources, industryanee selective enough to only fund potentialljriing
therapies [8]. More recently, in a provocative study thatiuded 324 cardiovascular trials published in
the 3 medical journals with the highest impactdesitRitker et al [39] analyzed the probabilitypaisitive
results according to the source of finance. Ingufitranced trials more frequently obtained results
favorable to the drug or device than those finartmgdot-for-profit organizations. This was partiaty
evident in trials using surrogate endpoints [39].

Previous Editorial Surveys on COIl: In 1997 Krimsky and Rothenberg found that only 1686
journals across all scientific disciplines had Qlicies [40]. In addition, even when editorial jot#s
existed they frequently were not readily availafde submitting authors [41]. However, a substantial
increase in the prevalence of COI disclosure oecupvertime. Initially, most journals only required
authors to disclose potential COIl. Subsequentlyrnjals encouraged authors to sign COI disclosure
statements. If signed statements are not obtam &lbauthors it remains possible that only thstfauthor
would have reviewed the COI policy of the jourredding to systematic underreporting [6]. Interegyin
some journals that theoretically adhere to ICMJ&nemendations do not have clear COI policies when
critically analyzed [6]. However, the highest imp&actor journals are more likely to have publist@dl
policies [6,41].

To better characterize COI policies, in 2006, Googt al [7] performed a cross-sectional web-
based survey of a convenience sample of 135 pemwed biomedical journals Editors. The survey
included questions about the presence of spedaficipes for authors, peer-reviewers, and Editopecsic
restrictions based on COI, and the public availghif these disclosures. Ninety-three percenbofpals
reported having an author COI policy but only 82%ihese required a written attestation. While 77%
reported collecting COI information on all authabsissions only 57% published all author disclosure
Eleven percent of journals reported that they iesauthor submissions based on COIl. A minority of
journals reported having a specific policy on rexees” COI (46%) or Editors” COI (40%); among these,
25% and 31% of journals state that they requiragaicof peer-reviewers and Editors if they repdt@.
Only 3% of respondents published COI disclosurepeadr-reviewers and 12% published Editor COI
disclosures, while 11% and 24%, respectively, reggbthat this information was available upon retjues
In this survey estimates were directly providedtbg corresponding Editors but no information was
accrued directly from the actual publications [7].

Other studies have been more critical and havé/zeth the information available directly from
the journals yielding a different perspective. tastingly, some of these studies focused on COlI
disclosures in Cardiology. Weinfurt et al [42] sgsed PubMed for English-language articles published
2006 that provided evidence or guidance regardieguse of coronary artery stents. As a premiseast
considered reasonable to expect that authors” (&pa disclosed in similar ways in articles on thmea
topic published around the same time. A total @& @aicles with 2,985 authors published in 135 fals,
were analyzed. Articles were examined to determihether authors’ financial interests were constbten
reported. Eighty-three percent of the articlesrditicontain disclosure statements for any autt2f did
not identify any founding source and only 6% ofhaus had an article with a disclosure statement.
Besides, author disclosure statements significamtlyied from article to article. Notably, articles
published in journals that endorsed the ICMJE dinde were more likely to have disclosure statesient
for all authors. Likewise, articles in which allthars had disclosure statements were more likeipfear
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in journals with higher impact factors (median irop&actor 11.6 vs 3.1).These investigators conaude
that in the rare instances when financial interesise disclosed, they were not disclosed consligtent
suggesting that there are problems with transpgrenthe cardiac literature with potential impliats
for patient care. Data suggested that the obséngeahsistencies were a result of both journalsicjes
and authors” behavior [42]. In this regard, manybhdargue that an inconsistent system of disclo@ire
more harmful than no disclosure at all.

More recently, Blum et al [6] analyzed COI polgief the top 10% of medical journals according
to their impact factor. Instructions to authors ananuscript submission documents were electrogicall
searched for phrases related to COI using a stdizddrform. A total of 262 journals were analyz€d.
these, 85% requested COI disclosure in the insbructo authors and an additional 4% in other
submission documents. Links to specific policiesGidl were found within the instruction for authdms
only 25% of journals. Although 77% of journals pised definitions on COI, signed disclosure stateimen
were required by only 54% of journals. Travel gsadisclosure was requested by 12% of journals.
Interestingly, journal category influenced COI disure requirements. This request was higher for
internal medicine journals than for specialty jals) for journals in the top quartile accordingrgpact
factor and for journals endorsing the ICMJE guidesi [6].

Our data on ESC NSCJ COl policies and disclosumpiirements suggest that this topic remains
controversial and is not uniformly addressed byrijals. We relied on self-report of journal Editors.

However, given the anonymous nature of our sunweydo not believe there is any reason to questien t

accuracy of their reports.

ICMJE Uniform Disclosure Initiative: In October 2009 the ICMJE proposed an electronic
“uniform” format for COI disclosure (11). Four maareas were addressed: authors” associations with
entities that supported the submitted manuscrigdefinite time frame), associations with commercial
entities with potential interest in the generalaacé the manuscript (time frame 36 months), finahci
association of their spouse and children and, lfinabn-financial associations potentially relevémthe
submitted manuscript. Each author should discleseurces received directly, or via the correspandin
institution, that were used to complete the ingedion. Besides, all sources of revenues relevatite
submitted work paid by any third party prior to thgbmission and any relevant long-term relationship
even if ended, should be disclosed. Financial neeershould be described regardless of the amount of
compensation. A guide for authors and a compledmapte was provided in PDF format. The reporting
form was made available atww.icmje.org/coi_disclosure.pdb be downloaded, completed and sent to
the journal (11). The form can be saved and usadnagadding updated information- for a new
manuscript. Each author should submit a separate fand is responsible for the accuracy and
completeness of the submitted information [11].

The ICMJE allowed a period of beta-testing unirih2010 when submission of suggestions was
encouraged [12]. As a result of the feedback contsntre form was subsequently modified. Concerns
raised were technical and ethical regarding inggiabout nonfinancial associations. Accordinglgyity
was enhanced for nonnative English speakers (imgud glossary of terms). Besides, due to the
difficulties detected in defining nonfinancial C@His section was also modified to be less intrusive
(currently presented as an open query) while kgepsilocus. Finally, specific queries about COI in
family members were removed from the updated fdr#j. [

The idea behind this initiative was to facilitated standardize uniform disclosure of COI and to
make the process easier for authors and less ¢ogftessreaders. This uniform “universal” vehicléoals
authors to save the electronic forms that can lwated as needed and eliminates the need of reformat
disclosure information for each new submissionalyn this will eliminate apparent inconsistencieshe
report of COI as a result of different journal pas [11,12].

Additional Editorial Perspectives Regarding COI: Concerns regarding COI are not new. In
his play ‘Le Malade ImaginaireMoliere satirized the relationship between thetdo and the druggist as
they exploited the hypochondriac Argan for theirnoeconomic benefit [21]. Biomedical journals are
particularly vulnerable to COl-related problems. R&hard Smith, the former Editor-in-chief of the
British Medical Journal, statedtlie quality of the journal will bless the quality the drug [43].
Therefore, it is easy to understand the extra-syrutf industry-sponsored research by reviewers and
Editors [33]. Some Editors require that authorsnaofustry-associated research need to have thewr dat
analysis confirmed by a different source and otinen ask for the raw data to be analyzed by an
independent academic statistician [20,33]. SomdoEsdiselect not to commission review or editorial
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articles from authors with potential COIl as thesaynblur objectivity [19,44-45]. These pieces rely
especially on interpretation and objectivity. Howevassessing the importance of COI in opiniorcledi
may be challenging. The dilemma is obvious: thasithas with the greatest expertise are usually the
individuals with clearer potential COI [44]. Lastt not least, Editors should also avoid the eristeof
marketing masquerading as education in their jdsr@f note, industry support accounts for mosthef
funding of accredited continuing medical educa{@WE) programs [19]. Some suggest that CME has
become an insidious vehicle for the aggressive ptam of drugs and medical devices (even with off
label indications). Others consider CME a marketimachine and a lucrative process -with concealed
payments to doctors- that undermines the indepeedeinmedical societies [19,46].

Sometimes medical literature is produced in obsauags. Professional writers, hired by the
industry, may act asgghostwriter$ to produce papers which credibility will be subaently increased by
inviting academic physicians to act asguést authdr [33]. Unfortunately, these guest authors rarely
made significant contributions to the design, asialyand data interpretation [33]. Conversely, many
deserving industry scientists may be removed froekyline directly by the sponsors. Affiliation Wit
drug-company should not be viewed as evidence ohgdoing because, as previously emphasized, most
relevant medical discoveries are indeed generatelddebpharmaceutical industry.

Journals typically use two main weapons to add@€3k disclosure and exclusion [44]. However,
as discussed, policies regarding COIl widely varpmagnEditors. Disclosure should not be considerea as
panacea to deal with COI but, from an editoriakpective, casting sunshine on the relationship eatw
physicians and pharmaceutical companies repretientsest way to untie this Gordian knot [44]. Edito
should decide whether to publish the informatioscltised by authors about potential COIl. Editorsehav
the “discretiorf to decide if the potential COI is important enoughbe revealed [6]. However, it is
unclear how editors decide whether to publish dmales. Moreover, the extent to which sudecret
disclosuré may impact the integrity of the journal or theidished work remains unknown [7]. Some
journals systematically disclose all reported ptigdrCOIl [6]. However, this strategy consumes major
editorial resources and has been blamed to inteodadue prejudices in the judgment of manuscripts b
readers and to taint the full content of the agtidlhe value of an exhaustive systematic disclostig|
potential COI remains highly controversial. Thigagtice does not guarantee that the readers wilbbe
to determine whether COI are meaningful or notebd this practice may be misleading because bias
may be perceived where actually it is not presadt@erlooked when it is relevant. Although COlrdu
implicate the occurrence of any improper behaviddcgarthyesque reaction to the term would wrongly
support the presumption of guilty until proven ioeot [23,33,47]. Currently the pendulum is swinging
towards increased oversight, but responsible Exlgbould ensure that their readers enjoy the ssyst
in the middle, at least for some time.

Editors are very busy and cannot conduct a focettséck on every submitted trial. Our survey is
consistent with prior reports [7] suggesting thatast no journal has a formal policy oférification’” of
COl disclosures [7]. Editors are not policemen latitthe same time, it becomes clear that someractio
are expected when misconduct is detected. Manystilditors behave as a “toothless watchdog”
regarding COI. Alternatively, other Editors suggéisat allegation of underreported COIl should be
rigorously investigated [9]. However, Editors dot rftave the resources required to conduct a full
investigation to clarify elusive and multifacete@related issues. Eventually, in most cases i
role is just to raise the issue to the correspandigan. Notably, formal “corrections” regarding Caé
rarely published.

All authors of this review support the importarafedisclosing potential COI when a scientific
paper is submitted for consideration to any ESC N3breover, when in doubt it is better to err ba t
side of over-disclosure and let the Editors malee dacision. The ICMJE uniform disclosure initiative
represents a milestone in this regard and pavesv#lyeto ensure further transparency in biomedical
publishing [11,12]. Therefore, we encourage ESC N&Cprogressively adapt their policies in ordebéo
able to adhere to this editorial proposal. Howevwerthis journey, some potential caveats should be
carefully addressed. First, exhaustive disclos@iraudtiple, minor, and vaguely related potential IGtay
actually ‘dilute” the relevance of real major COI that most readeitsbe interested to know. Second,
some relevant Institutional’s COIl are not openlgclised to all corresponding researchers and,
accordingly, these may be impossible to be declarbold, many major journals frequently allow semnio
international opinion leaders with clear (defintiand well know) COI to systematically declare the
absence of COI in their papers. Young scientisty perceive this as confusing and disturbing while
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others will regard this inconsistency as evidehed the whole process is completely hypocriticalaHy,
classical major socio-cultural differences amongintdes should be also taken into account. Most
European physicians (including most Editors in llyéne of this article) frequently receive occasibn
travel grants by diverse pharmaceutical comparnteattend medical society meetings and, up to now,
these have not been systematically disclosed a&ntpalt COIl. Issues, however, are quite differenthat
other side of the Atlantic were such practices Hasen considered inadequate or even misconduet for
number of years. In North America, direct suppantlgding travel) of CME programs by industry is
prohibited while this practice is considered aseatable in most European countries [19]. NSCJ Eslito
should be alert to properly address these vexinglems in their respective Journals in line withdlo
policies and practices [48]. Progressive steps ldhoei taken to ensure a systematic approach taedyop
address COl-related editorial issues. However, commense and reason should prevail in order to
achieve a balanced combination of pragmatism apyiaut

Final remarks: Consumers of medical scholarship expect a reliayggem of disclosure in which
journals and authors make disclosures appropriatetl consistently. There is a stigma surroundirg th
reporting of COI that should be progressively overe. The ESC has recently defined a general policy
regarding COI [49]. This review provides anothemfiework to better understand COI from an editorial
perspective. The present survey on ESC NSCJ C@ligoklnd disclosure requirements confirms that thi
topic is currently poorly -and not uniformly- addsed by journals. Further actions are required to
increase awareness of the importance of COIl disdosnd to promote policies aimed to enhance
transparency in biomedical research.
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Stable angina pectoris:

Diagnostic strategiesThe widespread application of specialist clinics forlgaevaluation of
patients with chest pain has focused attentionheneffectiveness of diagnostic testing. In a stafly
nearly 400000 patients with suspected coronaryryartisease, the diagnostic yield of cardiac
catheterisation was only 37.6%, leading to caltsbietter strategies for risk stratification [1]. Asinted
out in correspondence, the low yield was probalbly t verification bias, itself a consequence it
referral decisions in low-risk populations on nondsive tests such as exercise ECG [2].Similar
considerations prompted the NICE guideline groupdoommend a more selective approach to non-
invasive testing based on a careful clinical assens of disease probability in patients presentiiity
stable chest pain [3]. For those, with unequiviistiories at the extremes of diagnostic probabf#ti0%
or >90%) no diagnostic tests were considered napgswhile for patients with a high probability of
disease (60—90%) invasive angiography without psicinaemia testing was recommended. The NICE call
for CT calcium scoring in patients with a low (1098) probability of disease generated greatest cance
particularly after a report that 19% of patientshout coronary calcification-who would have beeledu
out for angina in the NICE algorithm—had obstrueti{>50% stenosis) disease [4]. However, the
population referred for angiography in this studyta high pre-test probability of disease and wele
risk populations CT calcium scoring retains a hdgdgnostic sensitivity [5]. NICE recommendationgeve
driven largely by cost-effectiveness analysis bhoetler they will improve the diagnostic yield ofaiac
catheterisation remains to be seen.

Circulating biomarkers in stable angina:

The clinical role of circulating biomarkers for di#osis of obstructive coronary artery disease in
patients with suspected angina has yet to be dkfimone study, blood samples for the N-terminal
fragment of the prohormone brain natriuretic pept{tiT-proBNP) and various inflammatory markers
were obtained in 243 patients before myocardialfusen imaging. Only NT-proBNP proved
significantly diagnostic, a cut-off concentratior25ng/l predicting a normal perfusion scan with a
negative predictive value >95% [6]. Similarly, im angiographic study of 848 men and women with
clinically suspected coronary artery disease, NGB]NP performed better than high-sensitivity C-revact
protein (hsCRP) ang-glutamyltransferase, showing significant assooratwith three-vessel coronary
artery disease, but it did not add to the predictralue of traditional cardiovascular risk factorfie
authors were forced to conclude that it was of tiahiincremental value as a diagnostic tool[7]. The
prognostic application of circulating biomarkers gtable coronary artery disease has also been
disappointing. In a meta-analysis of 83 prospecsituglies reporting the association of CRP with ldeat
and non-fatal cardiovascular events, the authamsddahat the quality of the studies was so pooly(two
reported a measure of discrimination), with evideatreporting bias and publication bias, that thveye
unable to make clinical practice recommendationsNE8sertheless, the data suggested that CRP
measurements are unlikely to add anything to tbgmrstic discrimination achieved by consideringolio
pressure and other clinical factors in this patignbup. In another study it was concluded that
conventional clinical information provided an efige means of risk-stratifying patients with stable
coronary disease awaiting coronary bypass surgahtlat additional prognostic information from CRP,
measured singly or in combination with other biokeas, was unlikely to be cost-effective [9].

Medical treatment of angina:

The medical treatment of angina has been the dutfjeenewed interest, because of the availability
of new treatments such as ivabradine and ranolaziné also because of the recognition that it can
compete favourably with revascularisation in maratignts, both for controlling symptoms and for
improving prognosis. Thus, COURAGE showed that atigmts receiving optimal medical treatment
(aspirin, blocker and statin, plus ACE inhibitor as indicBtepercutaneous intervention (PCI) does not
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improve cardiovascular outcomes and incrementagfiterin quality of life disappear by 36months [10-
11]. More recent meta-analyses of trials that hearedomised patients with stable angina to PCI or
medical treatment have come to similar conclus[@@s13]. This has led guideline groups to recommend
optimal medical treatment for the initial managetmehstable angina, with revascularisation reserved
principally for patients whose symptoms are nasgattorily controlled [14].

Prognosis of angina

From the early Framingham finding that angina resnortality surprisingly close to that which
follows the post-hospital phase of myocardial iofian’ [15], to the trialists' assertions that
‘cardiovascular risk (is) reduced to normal lewelth contemporary therapy’[16], we now appear toeha
gone full circle with two recent outcome studies patients with angina. The first included 1609 lexlu
with ischaemic heart disease who were identifieghrimary care and were not, therefore, prone to the
selection bias that affects secondary care cofibffs The investigators found the hazards of allssaand
coronary death in patients with angina alone cosegbavith patients who had had previous myocardial
infarction were 0.73 (95% CI 0.55 to 0.98) and (6314 to 0.98), respectively. Although statistigal
significant at the p<0.05 level these differencesrevnot significant at the p<0.01 level suggested a
appropriate for observational research. The ingagiis also found that physical functioning was
consistently lower among those with angina alonethe second study, the same group examined the
prognosis of 1785 patients with angina as a firahifestation of ischaemic heart disease [18]. Withi
years, 116 (6.5%) had an acute myocardial infanctimd 175 (9.8%) died. Male sex and each year of
increasing age were both associated with increbesl for acute myocardial infarction (2.01 (1.35 to
2.97) and 1.04 (1.02 to 1.06), respectively) ahdalse mortality (1.82 (1.33 to 2.49) and 1.0971to
1.11), respectively). An important finding was tlaat acute myocardial infarction after the indexsege
of angina greatly increased the risk of subsegdeath. The authors concluded that appropriate alooitr
risk factors and optimal use of preventive mediogditments should be aggressively pursued in gatien
with angina who represent a high-risk group in jaiyncare.

Interventional management of stable coronary adesgase

Clinical trials

Expectations that COURAGE would lead to changeth@ management of stable angina, with
renewed emphasis on optimal medical treatment (OB he primary strategy [19], have yet to be
fulfilled, raising questions about how well inforthpatients are about the risks and benefits of[P@|I
These questions have been amplified by recentestustiowing that PCI is recommended rather than
coronary artery bypass grafting (CABG) substantiathore often than indicated by international
guidelines, and fulfils the US societies' critioa appropriateness in only 50.4% of cases [21-R2}es
of PCI in theUSA have shown no tendency to dectimee the publication of COURAGE [238hd a
majority of patients are not being treated with QNIT a large study of elective PCI procedures,sratie
OMT were only 43.5% in the 19 months before pubiccaof COURAGE and 44.7%, in the 24 months
afterwards, confirming that COURAGE has not yet hgmhlpable effect on interventional practice [24].

Notable among recent reports from other PCI trgas the 10-year follow-up data from MASS Il
and the results of the STICH trial. MASS Il randeed 611 patients with angina, multivessel coronary
artery disease and preserved left ventricular (fuMtion to initial strategies of medical treatmentPCl
or CABG [25]. The study was underpowered for thénpry end point of total mortality, Q-wave
myocardial infarction, or refractory angina neednegascularisation, which occurred less frequeintly
the CABG group than in the PCI and medical treatrgeoups (33%, 42% and 59%, respectively). MASS
Il excluded patients with significant left main stedisease, and total mortality was similar in Alee
groups. Nevertheless, the findings bear companitin those reported in the early randomised trils
CABG versus medical treatment [26] where patients wultivessel disease who were randomised to
CABG survived longer than those randomised to nadieatment.

STICH also has raised some doubt about the contempwalidity of those early randomised trials.
In STICH 1212 patients with multivessel disease ardere impairment of left ventricular function
(ejection fraction <35%) were randomised to corgraatery bypass surgery or medical treatment, o te
whether surgical revascularisation would improvevisal in this high-risk group with ischaemic left
ventricular dysfunction [27]. After nearly 5-yeafsllow-up all-cause mortality (the primary end pbi
was similar between the groups, both in the mail tohort and in a subgroup with demonstrable
myocardial viability [28]. STICH confirms earlieeports [29] that the benefits of revascularisaiion
patients with ischaemic cardiomyopathy may havenleeggerated, even in patients with demonstrable
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viability. As the editorialist commented, contemgigr medical treatment should not be underestimated
the management of severe coronary artery dise@je [3

Meanwhile, further trials of PCI versus CABG inesgked groups with left main stem disease have
been consistent in favouring CABG, based almostusikely on lower rates of repeat revascularisation
compared with PCI [31-33]. None of these trialevgd significant mortality differences between tive
revascularisation strategies, making PCIl an optwnthose patients unwilling to undergo surgery and
prepared to accept further interventional proceslume necessary. The SYNTAX trial has already
identified PCI as a reasonable strategy for symptmnmultivessel disease, particularly if the SYNTA
score is low £22) when cardiovascular end points at 3 years @mgarable to those for CABG, and this
is reinforced by comparable quality-of-life outcami34-36]. More recently, a prespecified subgroup
analysis of the ARTS-II registry has reported corapke outcomes for patients with multivessel diseas
involving the proximal left anterior descending @oary artery treated with either sirolimus-elutstgnts
(SES) or CABG [37]. These comparisons of PCI veSABG in high-risk disease, and medical treatment
versus CABG in ischaemic cardiomyopathy begin tmlerconfidence in the long-held view that surgery
is the most appropriate treatment option in sudiepts.

Procedural factors

Radial versus femoral access

Debate about the merits of radial versus femoreésg for interventional procedures has not been
resolved by RIVAL, the first comparative study paea for cardiovascular outcomes [38]. Among 7021
patients with acute coronary syndrome undergoimdiae catheterisation with a view to interventitime
primary outcome (a composite of death, myocardif@rction, stroke or non-CABG-related bleeding @t 3
days) occurred in similar proportions of radial7@) and femoral (4.0%) access groups. The marginal
difference in favour of radial access was driverallyend towards lower bleeding rates at 30 day®40
vs 0.9%), associated with significantly lower rates access site complications, including large
haematomas and pseudoaneurysms. Smaller studiesd®® reported less bleeding with radial access
which, coupled with earlier mobilisation, has enemed its adoption in many European centres. Fémora
access, however, is still preferred by many opesdtecause access is more predictable, proceduoes ti
may be shorter and radiation exposure lower thdh thie radial approach [40-41]. Ultimately, it sem
institutional experience is a major determinantpobcedural success, high-volume radial centres in
RIVAL recording the lowest hazard of the primaryanme.

Pressure wire

Pressure wire measurement of fractional flow res¢RFR) is now widely used by interventionists
for per-procedural assessment of the functionaliségnce of coronary stenoses. In the FAME study
1005 patients with multivessel coronary artery asseundergoing drug-eluting stent (DES) implantatio
were randomised to procedures guided by angiografidne or by angiography plus FFR measurement,
values <0.80 providing indication for stenting [48)} the FFR group, the number of stents per patien
(1.9+1.3 vs 2.7+1.2) and the primary end point eatth, non-fatal myocardial infarction or targetseds
revascularisation at 1 year (13.2% vs 18.3%) warth Isignificantly lower than for the angiography
group. Benefits were largely sustained at 2 yed8$ [and evidence of cost-effectiveness [44] comegle
the case in favour of FFR-guided PCI in multiveggsecedures.

Bifurcation PCI

Debate surrounding bifurcation PCI has been largelolved by studies showing that simple
stenting of the main branch—uwith ‘provisional’ stiey of the side branch only if flow becomes
compromised—is better than strategies that invelwaplex stenting of both limbs of the bifurcatiax.
recent meta-analysis of randomised trials has woefl superiority of the simple stenting strategycith
yields better results for in-hospital and late naroiial infarction and similar rates of restenosid &arget
vessel revascularisation compared with the comgkeategy [45]. Further refinement of the simple
stenting strategy has now been tested by randognisiid patients either to final kissing balloon atithn
or to no-final kissing balloon inflation [46]. Fih&issing balloon inflation was associated with a
significantly lower rate of angiographic side branmestenosis (8% vs 15%) at 6 months compared with
no-final kissing balloon inflation, although rate$ the primary end point—cardiac death, myocardial
infarction, stent thrombosis, or target-lesion ssdarisation—were similar (2.1% vs 2.5%). The data
therefore, do not provide a compelling argument fimal kissing balloon inflation after simple
birfurcation stenting, although the strategy doesns to provide some protection against side branch
restenosis.
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LV support devices

Intra-aortic balloon pump support in high-risk R€Widely recommended, but a recent randomised
trial in 301 patients with severe LV dysfunctione@ion fraction<30%) and advanced coronary artery
disease found no evidence of benefit [47]. Rateg-bbspital major adverse cardiac events werelaimi
with (15.2%) or without (16.0%) the intra-aorticlloan pump, arguing against its elective use irs thi
group of patients. Alternative methods of circutgteupport during PCI are now being investigated an
registry data for the Impella 2.5 percutaneous Isgist device confirm that it can be safely pos#ibn
across the aortic valve from the femoral approactt supply flow rates of up to 2.5 1/min during
interventional procedures [48]. These promisingadiistinguish the Impella from most other LV assist
devices, which require surgical deployment and maveole in the catheter laboratory [49].

Complications

Acute kidney injury

Contrast-induced acute kidney injury (AKI) is a lumdcognised complication of angiographic
procedures, and a recent Canadian study showsdt tha$ important association with adverse long-term
outcomes [50]. Among 14782 adults undergoing card@heterisation, the adjusted risk of death duain
median 19.7 months’ follow-up increased progresgivweith the post-procedural severity of AKI—
patients with stage 2 or 3 AKI during the first dyd after catheterisation having nearly four tirtres
hazard of death compared with patients with no AXks of subsequent hospitalisations for healtrii
also increased. Interestingly, AKI has been repoltss commonly with catheterisation using thealadi
approach compared with the femoral approach [5i¢-hydration may be protective in high-risk
individuals, particularly people with diabetes, mat other specific treatments have shown unequivoca
benefit.

Bleeding

Peri-procedural bleeding, associated with advergeomes after PCl, has declined notably in
recent years [52]. Radial access has probably ibotéd (see above) but other bleeding avoidance
strategies have been emphasised in a study of 352@&ients entered in the National Cardiovascular
Data Registry CathPCl Registry [53]. The study sbavthat vascular closure devices and bivalirudin
therapy together were associated with a reductiobleeding events from 2.8% to 0.9%, yet these
strategies were used least often in patients witigh pre-procedural risk of bleeding assessed thith
National Cardiovascular Data Registry bleeding nstdel [54]. Based on these findings it seems clear
that there remains considerable scope for improthiegsafety of PCI by pre-procedural identificatimfn
patients with most to gain from individualised ldagy avoidance strategies.

Myocardial injury

Myocardial injury during PCIl is common and a recemn@ta-analysis of 15 studies embracing 7578
patients found troponin elevation in 28.7% of phaes [55]. Any level of raised troponin was asatm
with an increased risk of cardiovascular eventsfandhose with myocardial infarction accordingtie
universal definition [56] the OR for major adversadiac events at 18months was 2.25 (1.26 to 4.00)
Direct evidence of peri-procedural myocardial igjimas now been made available from cardiovascular
magnetic resonance imaging, which documented neacangial hyperenhancement (median mass 5.09)
in 32% of 152 patients undergoing PCI. After adpestt for age and sex, these patients had a 3.1-fold
(95% CI 1.4 to 6.8; p=0.004) higher risk of advewsécome than patients without new hyperenhancement
[57]. These data have enhanced interest in phatogical and mechanical interventions directed at
protecting the myocardium during elective PCI. Hidgise statins show promise in this regard, andhan o
study of 668 statin-naive patients, peri-procedorgbcardial infarction (defined as a CK-MB elevatio
>3x upper limit of normal) occurred in 9.5% of thos@mdomised to a single loading dose of atorvastatin
80mg, compared with 15.8% in the control group [38bst patients should already be taking statins
before elective PCI but for those who are not,dhdeta indicate that pre-procedural loading togetlith
aspirin and clopidogrel is a potential means ofagwing patient safety. Also promising is remote
ischaemic preconditioning, which in a recent randewh trial of 242 patients undergoing elective R@s
associated with reduced troponin | release at fhpared with controls (0.06 vs 0.16ng/ml; p=0.040)
[59]. The major adverse cardiac and cerebral enagatat 6months was also lower in the remote isolae
preconditioning group (4 vs 13 events; p=0.018)weder, this was a small unblinded trial and further
research is needed before this inexpensive meamyadfardial protection can be recommended in reutin
clinical practice.

PCl in special groups
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Prior radiotherapy

Thoracic radiotherapy in women with breast cannerdases the long-term risk of cardiovascular
death [60], possibly by induction of a sustainegthmmatory response in irradiated arteries [61is &lso
associated with adverse outcomes for coronaryistgnwith a HR for all-cause death after 6yearg @f
(95% CI 1.8 to 9.5) compared with people who hasteumdergone radiotherapy [62].

Diabetes

CABG has long been the preferred revascularisasivategy in patients with diabetes and
multivessel disease, and the publication of BARI-abd CARDia has done little to challenge this
orthodoxy. In BARI-2D, 2368 patients with type 2abketes (31% with three-vessel disease) were sthtif
as being appropriate for either PCI or CABG andtfendomised to contemporary medical treatment or
revascularisation [63]. After follow-up for an awge of 5.3 years, rates of all-cause mortality (the
primary end point) were similar for the medical aedlascularisation groups, but in the CABG stratum,
patients assigned to revascularisation had loweti@zascular event rates (death, myocardial ini@nct
(MI) or stroke) than patients assigned to medigaehtiment. However, the patients in BARI-2D
randomised to revascularisation obtained greatempsymatic benefit than the medically treated group
[64].

In CARDia, 510 patients with diabetes, 93% of whioad multivessel disease, were randomised to
PCI or CABG [65]. The composite rate of all-causertaity, non-fatal Ml, and non-fatal stroke at aye
was 13.0% for PCI and 10.5% for CABG,; this diffeazerwas not statistically significant but the stuehs
powered and non-inferiority for PCI compared witiABIS was not confirmed. It is the BARI-2D
findings, therefore, that generated greater intepgsshowing that contemporary medical treatment of
diabetic patients with complex coronary artery dssecompares favourably with revascularisation.

Outcomes for PCI

Outcomes for PCI (and for CABG) continue to imprg&®]. Pre-procedural risk factors for adverse
outcomes are well defined and include impaired Lviction, complex lesion morphology, emergency
procedures and diabetes. To this list may now bdeddhe EuroSCORE, which showed excellent
discrimination for predicting hospital mortalityréa under the receiver operating characteristicecQrol
(95% CI 0.86 to 0.97)) in 1173 PCI patients, whk tdds of death increasing as the score roseTGé].
EuroSCORE is already validated and widely used¢dlipt surgical risk and the authors suggest that i
therefore well placed to help cardiologists andlzar surgeons individualise the risk profile ofipats in
order to better select the appropriate revascal#wis strategy. External validation of the EuroSEJR
other PCI cohorts is now needed before its clinigpplication can be confidently recommended.
Meanwhile the SYNTAX score, based on specific amatal characteristics of the coronary angiogram,
remains the best validated means of anticipatiregritks of PCl and CABG, although its value for
predicting 12-month outcomes is confined to PC].[68

Second-generation DES

DES have produced important reductions in ratesesfenosis compared with bare metal stents
(BMS), albeit at increased risk of late stent thibosis [69]. This has provided impetus for the desif
more effective second-generation’'DES that have eersubject of investigation in four recent trjad
of which were powered for clinical events with ainpary composite end point of cardiac death,
myocardial infarction, or target-vessel revascgktion. The largest of these, SPIRIT IV, randomised
3687 patients in a 2:1 ratio to receive secondggiom everolimus-eluting stents (EES) or first-
generation paclitaxel-eluting stents (PES) [70]e Btudy confirmed superiority of EES over PES fa t
composite clinical end point (4.2% vs 6.8%), argbdbr stent thrombosis (0.2% vs 0.8%). The single-
centre COMPARE trial compared second-generation #i!$ second-generation PES in 1800 patients
and again showed superiority of the EES, whichZambnths was associated with a 6% incidence of the
primary end point compared with 9% in the PES grpuid. The second-generation zotarolimus-eluting
stent (ZES) has been evaluated against sirolimugigl(SORT OUT Ill, n=2332) and EES (Resolute All
Comers Trial, n=2292). In SORT OUT llI, ZES proviederior to SES, with primary end point rates of
6% versus 3%, a difference sustained at 18 montjs [n Resolute All Comers the composite clinical
end point at lyear occurred in almost identic®2¥8and 8.3%) proportions of ZES and EES groups, but
the ZES group showed a tendency for more frequent thrombosis (2.3% vs 1.5%) and greater in-stent
late lumen loss (0.27 mm vs 0.19 mm). These obBengraise further concerns about ZES that witl no
be resolved until the 5-year follow-up data becawailable [73]. Long-term results of ZES have been
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favourable in registries [74], but the results loége four randomised trials have ensured thatngeco
generation EES are now the first choice for mastrirentionists.

Moving beyond the second generation of DES, polyltesr and biodegradable polymer DES are
now entering the clinical arena. A randomised caimspa of rapamycin delivery using these novel
platforms versus conventional (permanent) polyneted sirolimus-eluting stents, showed comparable
safety and comparable efficacy for prevention ofical restenosis during the 2-year follow-up. Hoee
angiographic surveillance confirmed more sustaimewintimal suppression with the polymer-free
rapamycin-eluting stent than with the other platfer[75]. Everolimus delivery by a bioabsorbablenste
in 30 patients also produced impressive 2-yearoms with no cardiac deaths, ischaemia-driven targe
lesion revascularisations, or stent thrombosesdedo[76]. Interestingly, vasomotion was restorethie
stented segment after bioabsorption. These resultsdoubtless ensure continuing interest in the
development of polymer-free DES.

Bare metal stents

The advantages offered by DES in management ofneoyocartery disease have seen continuing
indications for BMS diminish almost to the point eXtinction. The superiority of DES compared with
BMS for primary PCI is driven by significantly loweates of target lesion revascularisation, aneémec
data show that the benefit is sustained after 8sy@a4% vs 15.1%) with no significant differenceshe
rates of death, reinfarction, or stent thrombo&i§.[Current recommendations are for the prefeaénse
of DES in ST elevation myocardial infarction, pautarly in patients with high-risk features for texsosis
such as long lesions, small vessels, or diabegisThe BASKET-PROVE study now also challenges the
notion that BMS have residual indications in lacgeonary arteries [79]. These investigators randechi
2314 patients requiring 3-4mm diameter coronaryntstao receive first-generationSES, second-
generation EES, or cobalt-chromium BMS. After 2geaardiovascular event rates and rates of stent
thrombosis were comparable between the three grduwgsthe rates of clinically driven target lesion
revascularisation [Marion, the author had TVR heu¢ | think it should have been TLR as expanded]
were only 4.3% with SES and 3.7% with EES companeith 10.3% with BMS. Although cost-
effectiveness was not reported, these findingsicuarthat the benefits of DES for safety and pratect
against restenosis in small coronary arteries edieiprocedures undertaken in larger vessels.

Paclitaxel-coated balloon

PCI in very small vessels (<3mm) remains a challerigse of DES has improved safety and
longer-term outcomes relative to BMS [80], and imamdomised trial proved better than the newly
available paclitaxel-coated balloon for restenasisr 6months [81]. Nevertheless, a potentially ont@nt
coronary application of the paclitaxel-coated bafidor treatment of in-stent restenosis has nown bee
identified. A recent randomised trial in 131 patsewith bare metal in-stent restenosis reportedofitm
binary restenosis rates of only 7% for the drug@ddalloon compared with 20% for a paclitaxelielyit
stent [82]. However, longer-term data will be neledé recent registry study reported that SES used f
treatment of bare metal in-stent restenosis exdbgustained efficacy at 4years with a target tesio
revascularisation rate of only 11.1% [83].

Antiplatelet therapy

Stent thrombosis

Dual antiplatelet therapy with aspirin and clopidedd DAPT) is considered an essential adjunct to
PCI to protect against stent thrombosis. Guidelieeesmmend that DAPT is continued for 12 months in
patients who have received aDES to allow for coteplendothelialisation of the struts, whereupon
treatment can continue with aspirin alone. Howevery late stent thrombosis remains a real conaeth
has received attention in a number of recent stu@ither by evaluating the potential benefits of
prolonging DAPT beyond 12months or by up-titrataagtiplatelet therapy against the results of platele
function tests. The impact of prolonged DAPT beyddnonths has been evaluated in a registry study,
which found no additional protection against deattvl compared with DAPT fox12months [84]. This
was confirmed in a randomised trial of continuirgpiein and clopidogrel versus monotherapy with
aspirin in 2701 patients who had already receiva®Dfor 12 months after PCI [85]. At 2-years' fallo
up, rates of Ml and death were similar in the twoups (1.8% vs 1.2%), providing support for the
guideline recommendation to continue DAPT for 12therafter PCI with DES. However, the importance
of strict adherence to DAPT in the first 12monthemphasised by the finding in another recent stiuaty
patients who delayed filling their prescription fdopidogrel after hospital discharge had almostéwhe
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risk of MI or death compared with those who filldeir prescription on the day of discharge, everugfn
the median delay was only 3days [86].

High residual platelet reactivity

An alternative approach for protecting against tstdmombosis is to target more aggressive
treatment at patients with high residual platedeictivity after clopidogrel loading. Such patieappear to
be at significantly increased risk of adverse eveahd in a recent study of 215 patients undergoing
unprotected left main stem PCI the risk of cardiaath at 1year was more than doubled in those with
high residual platelet activity [87]. The GRAVITABvestigators have now reported their randomised
comparison of standard dose (75mg) versus high-@ds@mg) clopidogrel after drug-eluting stenting in
2214 patients with high on-treatment platelet ne#agt[88]. Although high-dose clopidogrel was afteve
in reducing platelet reactivity, cardiovascular mveates (death, myocardial infarction, stent tHvosis)
after 6months were identical at 2.3% in both grodpse failure of aggressive antiplatelet treatmtent
reduce event rates in patients with high residiakfet reactivity was, perhaps, surprising but wit be
the last word on this subject, as other such stuglie in progress. Meanwhile, calls for platelectiity
monitoring in patients receiving clopidogrel seemrpature [89].

A potential mechanism of high residual platelecte@y in some patients treated with clopidogrel
relates to conversion of the prodrug to an actiwtafolite by the hepatic cytochrome P-450 system.
Conversion is genetically determined and is redusezhrriers of common loss-of-function CYP allgles
who show decreased platelet inhibition and a 1&3.69 increased risk of cardiovascular events
compared with non-carriers [90-92]. This led tdscé&br higher clopidogrel dosing in carriers of tloss-
of-function alleles but this policy has now beerestioned by a study that stratified patients eadblh
two large randomised trials of clopidogrel therdpy genotype status [93]. In neither trial did |afs-
function carrier status affect the primary compmsitficacy outcomes, or safety outcomes with resigec
bleeding. The authors concluded that carriers sg-f-function CYP alleles should receive clopiddgt
currently recommended doses in acute coronary eymek, although for atrial fibrillation the conclosi
was qualified by a need for larger studies. Mealeyhgenotyping of patients with acute coronary
syndromes enrolled in a head-to-head comparisariopidogrel with ticagrelor (PLATO) reported that
the hazard of the primary endpoint was lower fotigmais randomised to ticagrelor compared with
clopidogrel but RR reduction was unaffected by CMPABCBL1 (coding for a protein influencing
clopidogrel absorption) genotype [94]. On presesmtience, therefore, genetic testing does not apjear
be helpful in determining clopidogrel's effectivesein comparison with placebo or ticagrelor and is
unlikely to provide a useful basis for determintasing strategies.

Drug interaction

Another potential mechanism of high residual pkttedactivity in some patients receiving platelet
inhibitors is an interaction with some proton puimpibitors (PPIs), which may reduce clopidogrel's
conversion to its active metabolite by interferimgh the hepatic cytochrome P-450 system and msy al
reduce the platelet response to aspirin [95]. Hanewn a large cohort study event rates among mistie
discharged on PPIs were increased independentlwhafther or not they were also discharged on
clopidogrel, indicating that drug interaction wast the responsible mechanism [96]. Moreover, the
COGENT trial of 3873 patients receiving DAPT anddamised to omeprazole or placebo was reassuring
in showing no difference in the primary cardiovdacuend point, a composite of death from
cardiovascular causes, non-fatal myocardial inf@nctrevascularisation, or stroke [97]. COGENT fdun
that patients randomised to omeprazole had a gignify lower rate of gastrointestinal bleeding and
given the gastro-protective effects of PPIs in g@8 on low-dose aspirin, recently confirmed in the
OBERON trial [98], the benefits seem to outweigly aotential risk related to clopidogrel interaction
Other drugs that have come under recent scruticlyde calcium channel blockers which, like PPIg, ar
metabolised by the hepatic cytochrome P-450 systadhhave the potential therefore to interact with
clopidogrel. Observational data in patients takaigpidogrel have shown that high residual platelet
reactivity is more common in those co-prescribddiga channel blockers than in those who are n@}, [9
and an earlier observational study reported thatrttay be associated with a higher cardiovascwente
rate 2years after PCI [100]. Interpretation of thessudies needs to be cautious, however, and more
prospective data are needed, ideally in the formaflomised trials.

Coronary artery bypass surgery in stable coronesgade

Among key technical innovations of the last 15ydass been off-pump CABG but its potential
benefits for myocardial and cerebral protectionehhad to be weighed against problems of incomplete
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revascularisation and reports of an increased oisknyocardial infarction and early graft attrition
compared with on-pump procedures. Two randomidat$ thave now clarified some of these issues. The
ROOBY investigators randomised 2203 patients t@wmp or off-pump CABG and found no significant
difference in rates of the 30-day composite outc@dm@% vs 5.6%, respectively for death, reoperation
new mechanical support, cardiac arrest, coma, estrok renal failure) [101]. After lyear the same
composite was higher for off-pump than for on-pu@#¥BBG (9.9% vs 7.4%, p=0.04) and graft patency
was lower (82.6% vs 87.8%, p<0.01) in the 1371epdsi who had follow-up angiography. Meanwhile, a
careful assessment of 12-month cognitive outcomesd no difference between the groups, although the
rate of impairment by either procedure was reasglyriow [102].

Shortly after the ROOBY report, the Best Bypassg8wy' trialists published their results in a
higher risk group (EuroSCOREDS, three-vessel disease) of 341 patients randontésed-pump or off-
pump CABG [103]. Again, the composite primary oumeo (all-cause mortality, acute myocardial
infarction, cardiac arrest with successful resasiah, low cardiac output syndrome/cardiogenic khoc
stroke, and coronary reintervention) was similartfe on-pump and off-pump groups (15% and 17%;
p=0.48) and after 3years all-cause mortality wasicantly increased in the off-pump group (24% vs
15%; HR 1.66, 95% CI 1.02 to 2.73; p=0.04) [104heSe trials have not provided evidence of clinical
superiority for off-pump CABG, although it is pretaee to consider abandoning the procedure.
Conventional cardiopulmonary bypass has importagletdrious effects that include platelet and
neutrophil activation, consumption of coagulatiactbrs, complement generation and the release of
proinflammatory mediators with generation of a eyst inflammatory response. If off-pump surgery
cannot deliver better clinical outcomes it may badent to take heed of the editorialist and conside
better-bypass’ in the form of a miniaturised bypsgstem [105]. This was the subject of a recentamet
analysis which found that miniaturised cardiopulieagn bypass in comparison with conventional
cardiopulmonary bypass was associated with a soatelotver rate of death (1.1% vs 2.2%, OR 0.58,
95% CI 0.23 to 1.47, p=0.25) and stroke (0.2% @®.0R 0.25, 95% CI 0.06 to 1.00, p=0.05) in the
immediate postoperative period [106]. Now needesl larger trials to further evaluate miniaturised
cardiopulmonary bypass.
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Provision of care

NICE, audit and heart failure care

The national heart failure audit [1] in England aifdles continues to grow and provides vital data
for planning heart failure services. The first falmeport relates to over 6000 patients who weesfitist
10 patients admitted with a k)/lrimary diagnosis o#arhdailure each month to one of 86 hospitals
contributing data in 2008 - 09. Most had left venittar systolic dysfunction, but an echocardiograsult
was available in only 75%. In-patient mortality wk2% and in survivors, 80% were receiving an ACE

inhibitor (or angiotensin receptor blocker (ARBJQ% af blocker and 30% an aldosterone antagonist at

discharge.
Tﬁe audit for 21000 patients hospitalised with héaiture in 2009-10 is also available [2]. In
hospital mortality had fallen slightly to 10.5%,ththere was no dramatic change in drug prescription

rates. Some subsets of patients were particulidlylto be actively treated (men aged 55-Bblocker

prescription rate >70%), and others much lessylikebmen aged >8% blocker prescription rate 40%).

Aldosterone antagonists were still prescribed ésslthan half the population.

Two striking features stand out from the data flwoth audits. First, prescription rates vary greatly
with age—older patients and women being less likelpe treated—and with admission ward—patients
admitted to cardiology wards being much more likely receive active treatment. Second,
pharmacological treatment was better for patienhsitied under cardiologists, and so was survival.
Although a minority of patients admitted with hefatlure are managed by cardiologists, the survival
benefit persists after correction for age and sexl (other confounders).

The undertreatment of elderly patients with heaifufe is a particular cause for concern at a time
when patients aged >80 represent an increasinggrop of admissions for heart failure [3]. Treatrhe
of older patients is hampered by their associawuocbidities and polypharmacy and also by their
systematic exclusion from clinical trials, deprigirdoctors of the evidence base they need to guide
management decisions [4]. Exclusion of the eldesiytrial organisers shows no signs of going away:
among 251 trials recruiting patients in Decembe@&0more than 25% had an upper age limit for
enrolment and more than 80% excluded patientsaathorbid conditions [4].

The National Institute for Health and Clinical Ekeace (NICE) has produced updated guidelines
for heart failure care [5.6]. While there has beeiot of comment on the importance of measuring
natriuretic peptides as an entry point to healtifaicare, NICE has also firmly recommended theg ted
by a specialist in heart failure should be the nofimis is true at assessment and diagnosis (anpatie
suspected of having heart failure associated withrevious myocardial infarct or with a very high

natriuretic peptide level should receite specialist assessment within 2 wegksd during admission to
hospital (when a patient is admitted to hospital becausesaftHailure, seek advice on their management
plan from a specialist in heart failtye

Such recommendations will impose new burdens. Vithat ‘specialist? NICE thinks it is“...a
doctor with subspecialty interest in heart failfoften a consultant cardiologist) who leads a spesti
multidisciplinary heart failure team of professitsma.”, but there are few such individuals available to

take up the responsibility. However a specialistafined, there is no doubt that patients with tisalure
fare better when cared for by professionals wigadicular interest in their condition. This islesfted in
recent US data that have shown lower mortality r@adimissions for patients with heart failure madage
in high-volume compared with low-volume centres [7]

One of the problems for a specialist heart failsgevice is access to advanced treatments such as
heart transplantation. Transplantation in the UKalbng, partly owing to a fall in the availabyitof donor
organs [8], but just as important is access to exypart failure care [9]. We have managed to régore
health services to provide primary angioplasty fatients with acute myocardial infarction (Ml)
(including for patients with non-ST elevation MI oather flimsy evidence [10]). We should do so for
patients with heart failure, for whom reconfigussdvices will have a more far-reaching benefit.

Telemonitoring

An exciting possible advance in patient care isube of remote monitoring to guide changes in
treatment. Typically, automated devices in the hoare measure weight, pulse rate and heart rhythlin an
blood rpressure and transmit the data to a centbmornal results then trigger patient contact with
possible change in treatment. Initial trials hauggested that there may be a benefit from suclemsgst
particularly when coupled with telephone contadf][1

A particular problem with telemonitoring Is what tlm with the data. With a large number of
Batients potentially transmitting quantities ofaldily, the resource required to deal with thea aaight

ecome impossibly large. Attempts to use automaystems have proved disappointing: in a study of
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1653 patients who had recently been hospitalisechéart failure, which used telemonitoring with an
interactive voice-response system collecting daifgrmation about symptoms and weight, Chaudktry
al found no impact on re-admissions and mortalit¢ atonths [12]. In another recent study [13], remote
monitoring did not improve outcomes among 710 p#dieandomised to remote monitoring using a
system that transmitted ECG, blood pressure anghtvand included a home emergency call system.

It is important to remember that telemonitoringelitsdoes not save lives or admissions, but that
actions taken in response to monitoring might doTdee reason recent trials have been neutral may be

that ‘usual carein these studies has progressed to the point athwiome monitoring can have little

additional beneficial effect and it may be that eéenmonitoring is only likely to be helpful in pdepat
particularly high risk. It may be, too, that theiahles measured are simply too crude to be hetpfides
to changlnﬂ treatment.

Another approach to remote monitoring is to uselamable devices to measure haemodynamic
changes invasively. The Chronicle device allowsnmrary artery pressure to be measured continuously
and an early trial (COMPASS) suggested that it mige helpful [14]. A more promising technique,
perhaps, is the use of smaller devices im Iant&ettﬂ{/lmto the pulmonary artery and communicatin
using acoustic wireless communication [15]. In @#AMPION trial [16], 550 patients were randomise
to have a CardioMEMS device or usual care. Thecdewias used to measure pulmonary artery pressure
once a dagl: it has no internal power source, bes esternally applied radiofrequency energy. l&swas
associated with a 30% reduction in the primarycaffy end point of hospitalisation for heart failate6
months. It is not, of course, the devices that ouproutcome, but the changes in treatment thadvioll
from device readings. In COMPASS [14] and CHAMPIQI%], for example, patients with the device
were receiving higher doses of medication to theatrt failure.

The final stage in the evolution of remote monitgris likely to be to further empowerment of the
patient. The devices can be used to transmit daatnd person most concerned with the disease-the
patient-who can then use the information to makdydahanges to his or her treatment. In
HOMEOSTASIS, 40 patients with severe heart failwere implanted with a device measuring left atrial
pressure and made changes to treatment based ogatliegs using a ﬁreprogrammed hand-held patient
advisor module [17]. It is Impossible to draw ficanclusions from such a small observational stbdy,

while diuretic treatment fell as a result of théeimention, blocker and ACE inhibitor/ARB treatment

increased. At the same time, mean left atrial pmestell and there did seem to be a reductionimaall
events.
Invasive monitoring leads to an increase in presiorn of medical treatment for heart failure, which

highlights another nagging question: although weehelinical trial results to guide us towardarget

doses of, for examplg} blockers and ACE inhibitors, how are we to knowvhmuch is enough? One

possible guide is the use of natriuretic peptigeshaps treatment should continue to be increasgd u
the natriuretic peptide level is normal. Some sisitlies point in that direction, others do not there is
evidence of publication bias in a meta-analysig.[A8ecent single-centre trial in 364 patientshwiiteart
failure showed that treatment guided by N-termpratbrain natriuretic peptide was associated wiflz a
year mortality identical to treatment guided byliaical score [19]. The finding lends some weightte
a_rglument against biomarker-guided treatment bugthestion will only be resolved by a definitiveder
trial.

Epidemiology

Heart failure with a normal ejection fraction

Heart failure with a normal ejection fraction (HeERN) remains enigmatic. Epidemiology suggests
that it is common [20,21], perhaps accounting falf bf the cases of heart failure. However, redeens
recruiting patients to trials have often foundxtremely difficult to identify suitable patients.oNtlinical
trial has as yet identified any successful treatf@nHeFNEF and some are sceptical of its existeaxa
single, well-defined entity [22,23]. Problems armzause, at least in part, breathlessness isceannon
in older people and because some of the diastohoaardiographic changes thought to indicate tinat t
heart is failing are simply consistent with ageing.

One CPoss_ibility that has been under-researchethat HeFNEF is more obviously a condition
aBpreuate_ during exercise, and echocardiograpbaisurements during exercise may highlight diastoli
abnormalities [24]. An important observation fronstady of echocardiography and exercise of over 400

patients with possible HeFNEF [25] was that very-feossibly as few as 3%actually had heart failure.

Holland and colleagues [25] emphasised the impoetarf measuring the ratio between E andi&an

index of left ventricular filling pressure, but etls have concentrated on much more subtle abndiesali
of both sa/stole and diastole in patients with HeFNRat worsen with exertion [26]. Impaired leftiakr
function during exercise may also contribute [27].

While it remains a very active area of research,dardinal problem with HeFNEF and the main
reason it has no (proven?] treatment is the abse‘ha%atisfactor?/ case definition. The incorpornatad
natriuretic peptides into the diagnostic pathwayHeFNEF should help as a raised level makes iemor
certain that the heart is the cause of any symptblowever, natriuretic peptides may show that thare
been considerable overdiagnosis of HeFNEF in ttet. [fotentially relevant in this respect is theergc
analysis of mode of death data from I-Preservepatients with HeFNEF, death from heart failure was
surprigl_ingly rare, the majority succumbing to otbardiovascular events [28].

reatment
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Neurohormonal manipulation _ _
_ ACE inhibitors, ARBs ang blockers, are of course, the mainstays of medieatment for
atients with chronic heart failure. ACE inhibitays ARBs should be given to all patients with
eft ventricular systolic dysfunction, regardles§ symptom class, and there is general
appreciation that the highest tolerated dose shioelldsed, side effects permitting. Evidence for
this approach comes from trials such as ATLAS [29]which patients randomised to higher-
dose lisinopril fared better than those receivirk r dose.

There has been little evidence that a high dos&R®Bs is better until the HEAAL study [30], in
which 3846 patients with heart failure and left wewlar ejection fraction <40% and who were int
of ACE inhibitors were randomised to receive higise (150 m%) or low-dose (50 mg) daily losartan.
After a median 4.7 years’ follow-up there was adowate of deaths or hospitalisation for hearufailin
the high-dose group (HR=0.90, 95% CI 0.82 to 0[89).027). Thus it does thus seem that up-titrating
ARB doses confers clinical benefit.

With RALES [31] (spironolactone) and EPHESUS [32plerenone), aldosterone blockade has also
become mgortant, with the proviso that aldosterbloekade has not been shown to be beneficial in
atients with mild heart failure, at least untiteatly. In EMPHASIS-HF [33%, 2737 patients with hea
ailure due to systolic dysfunction and New YorkateAssociation (NYHA) class Il symptoms were
randomised to eplerenone (up to 50 mg daily) ocglla, in addition to standard treatment. There avas
37% reduction in the risk of the primary end looqmardiovascular death or hospitalisation for heart
failure) in the eplerenone group, at the cost siinall increase in the risk of hyperkalaemia. Imeda'ke%

that guideline groups will now recommend the usegpérenone in all those with heart failure duée
ventricular systolic dysfunction. _ o _ _

A problem with the more widespread use of aldosterantagonists is that the risk of life-
threatening hyperkalaemia may increase. Certaiftgr the RALES report, there was a rapid uptake of
spironolactone usage resulting in a marked increageorbidity and mortality from hyperkalaemia [34%
A possible approach to preventing hyperkalaemta isse potassium-binding resins. In PEARL-HF [35],
105 patients with heart failure and a history ofpénkalaemia which had interfered with medical
treatment, or who had chronic kidney disease, weriited. The potassium binder, RLY5016, was given
in addition to spironolactone and led to a markeduction in the risk of hyperkalaemia compared with
placebo (7.3% vs 24.5%,Tp:0.015); and a highergotaygm of patients reaching spironolactone 50mg/day
(91% vs 74%, p=0.019). These are encouraging Hatdead to the obvious unanswered question: td wha

extent is the benefit of aldosterone antagonismiabed by hyperkalaemia? If the answeini®st, or ‘all’,
then potassium binding may not have much to offer.

Ivabradine

The mechanism by whidh blockers mediate their beneficial effects is fetig but has long been
thought to be related to their ability to reducareate [36,37]. Ivabradine reduces heart rateetjgacm%
sinus node dlschag}e rate while having no othembagnamic effect and might thus both test the heart
rate hypothesis and provide an alternative forgpdsiintolerant op blockers.

n SHIFT [38], 6558 patients with heart failure amdow ejection fraction and who were in sinus
rhythm with a heart rate of at least 70 beats/maremandomised to receive ivabradine or placebo in
addition to usual treatment (includifgblocker, where tolerated). lvabradine was assediatith an 18%
reduction in the primary end point (cardiovascuti@ath or hospital admission for worsening heart
failure), driven mainly by a reduction in hospitamission. _ _

The findings of SHIFT have been much discusseds limportant to point out that the benefits of
ivabradine were much more striking in those withigher resting heart rate [38,39], and that altioug

around 90% of patients were takin@ &locker at baseline, only 23% were taking a tadgste, only 49%

were receivingz50% of a target dose and 16% were receivifghiocker not shown to be beneficial.
The SHIFT findings do suggest that there is a fmlévabradine in patients with chronic heart fadlubut

it is not a substitute fof blocker use. There is an enormous body of evideapporting the use d¢f
blockers, which improve mortality as well as haaltation. Ivabradine should be considered only in

those patients who still have a resting heartabteve 70 despite maximally tolerated dosef bfockers

(or perhaps used in patients truly intoleranfdflockers). Data fronfreal-world populations of patients

\[,leé? heart failure suggest that the proportion afignts who might be eligible is low, perhaps ab6fo

Iron

Is iron deficiency a target for treatment? Anaeimsiaery common in patients with heart failure
[41], but iron deficiency without anaemia is alsmronon. The best way to manage iron deficiency ts no
clear: oral iron treatment is widely believed to ibeffective, yet intravenous iron treatment isoals
thought to be difficult or dangerous. However, avrgeneration of intravenous iron preparations i@ no
available which allows both rapid and safe admiatgin of iron to patients.

Some preliminary studies suggested that intraveimongepletion might lead to an improvement in
exercise capacity [42], and the FAIR-HF study wasighed to see if iron might be beneficial in @ydar
group of patients [4 f]1 Four hundred and fitty-nipatients were randomised 2:1 to receive iron or
placebo infusions (with only the patient blind tedatment). After 6 months, there was an improverirent

39



Clinical Medicine

patient self-reported global assessment (56%ch or moderately improvedcompared with 28% of

patients in the placebo group) as well as in semgnend points, including distance covered in ai® m
walk test (about 40 m increase compared with nomghan the placebo group). There were similar
improvements regardless of starting haemoglobin.

The results have to be treated with some cautiédRFHF was not a large trial, blinding was
difficult and the end points were to a varying adegsubjective. Nevertheless, iron treatment apdesaie
and is now an option for patients who remain symmatiic despite medical treatment. An absolutely
essential question to answer, though, is the extemthich patients with heart failure should better
investigated for an underlying cause for any irefigiency, a question not dealt with by FAIR-HF.

Another possible approach for correcting anaemidart failure is the use of erythropoiesis-
stimulating proteins. A meta-analysis of six rand®d controlled trials found that treatment was
associated with a significantly lower risk of hdapsation compared with placebo [44]. Mortality sva
unaffected. These outcomes are in contrast wittlietuin cancer and kidney disease and prompted the
authors to a call for a large phase Ill morbiditygdamortality trial of anaemia correction with
erythropoiesis-stimulating proteins in patientshwihronic heart failure.

Metabolic manipulation

The energy-generating processes of the failingimrmyocyte are abnormal. Some investigators
have focused on substrate use: fatty acid metabgli®duces a lower yield of ATP for each molecile o
oxygen consumed than glucose metabolism (althoaiiy dcid oxidation yields more ATP per mole) and
so it makes sense to try to switch metabolism ffatty acids to glucose [45].

Various approaches have been tried: perhexilimegtample, blocks mitochondrial free fatty acid
uptake by inhibiting carnitine palmitoyltransterage a small study, perhexiline led to improvemeints
exercise capacity and left ventricular function amate rapid recovery of phosphocreatine after eseft

Trimetazidine inhibits lipidB-oxidation and its use has been associated with batincrease in left

ventricular_ejection fraction and reduction in negtenergy expenditure (known to be high in heart
failure) [47]. A meta-analysis of the availableal&br trimetazidine [48] even suggests that its msght
improve mortality and it is surely time for a largeale trial of metabolic modulators.

Cardiac resynchronisation therapy

Cardiac resynchronisation therapy (CRT: or biventdr pacing) is one of the most exciting new
developments for patients with chronic heart faland left bundle branch block (LBBB) introduced in
recent years. Particularly important is its effect reducing mortality [49], but around two-thirdé o
patients get marked symptomatic benefit from tligivices [50]. That one-third do not has led to the

concept of thénon-respondérto CRT. How to definénon-responsevaries from paper to paper, with
some using symptomatic criteria and others usingsones of left ventricular function. What has pibve

difficult to answer is whethénon-responsas related to lack of mortality benefit.

A great deal of time and effort has been expendetlying to identify which patients might benefit
from CRT. The severity of symptoms does not seemmatter Rreatly: those with modest symptoms
appear to gain as much mortality benefit as thagie worse NYHA class of symptoms [51]. In MADIT-
CRT [52], 1820 patients with NYHA class | or Il sptoms and LBBB were randomised 2:1 to receive
CRT (or not) in addition to a defibrillator. Then@s a 34% reduction in the risk of death or a hedltre
event (defined as con?estlon treated either witlawenous treatment _ﬁdluretlc_s, nesiritide or iopé) for
more than 2 h, regardless of the setting, or: aithincreased heart failure regimen during formaipital
admission). The reduction in risk was driven byeduction in heart failure events. In RAFT [53|], wlini
included 1438 patients with mild (NYHA class Il)mgtoms, CRT added to a defibrillator led to a
reduction in the rate of death and hospitalisafiirheart failure.

_ _Another possible selection criterion is the presen€ dyssynchrony on some form of cardiac
imaging. Underlying this approach is the assumpttbat CRT works by improving ventricular
coordination, which in turn must in some way be sugable. However, of the large, randomised trials
showing a mortality benefit for CRT, none used rmees of dyssgnchrony as an entry criterion othanth
a minority of patients in CARE-HF. Vigorous effortis prove the robustness of any of the very many
Boj[ential measures of dyssynchrony have failed tlwysvith the PROSPECT study of nearly 500 pasient
eing the largest available set of data [54]. These poor reproducibility of the measures, noneluth
related strongly to the assessment of response. _ _

The only selection criteria consistently shown éorblated to outcome are electrocardiographic. It
is a commonplace observation that the mean QRSialuia the mortality trials of CRT was around 150
ms and where it has been analysed, the broade@R% the greater the benefit. Subgroup analysis of
PROSPECT showed some symptomatic benefit for CRJatrents with mechanical dyssynchrony and a
narrow QRS complex [55] and similar findings haeeib reported in small single-centre trials 56%@
is no doubt, however, that the benefits of CRT largely confined to patients with left bundle branc
block [53], and it may even be that benefit isnietd to those with a QRS >150ms ;57]. ) _

imilarly, while small non-randomised studies haygorted variable benefit of CRT for patients in
atrial fibrillation (AF), there is almost no evidemto support the practice from randomised triaBj.[
The few trials that included patients in AF showex benefit with CRT [53]. Although the European
Society of cardiolo%y guideline updates suggest @RIT might be considered in patients in AF [58F t
class of recommendation was only lla, level B or C.
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What should all this mean in practice? CRT shoeldainly be considered for all patients with left
ventricular systolic dysfunction and symptomati@amefailure who are in sinus rhythm and have left
bundle branch block. CRT might be tried for thos¢igmts with intractable symptoms and AF (and left
bundle branch block), but only if the ventriculate is well controlled to maximise pacing. Bettlt, s
restoration of sinus rhythm in such patients magriome both quality of life and LV function [60] whi
ensuring a more favourable response to CRT.

A more far-reaching question is whether patientthvai standard bradycardia pacing indication
would benefit from biventricular pacing. A smallidy using echocardiographic end points suggestgd th
biventricular pacin? was associated with less dwtion in left ventricular function [61?, but wtreer
Wldgz_spread use of biventricular pacing is indicatéti have to await the outcome of [arger outcome
studies.

Exercise training

The case for exercise training as a standard pahteomanagement of patients with chronic heart

failure has been building over several years [624ining undoubtedly improves patienggmptoms and
several of the predictors of an adverse progn(&‘.}%s [\/Iounting a pro#erl powered survival study has
proved difficult, not least because of the problefblinding and the difficulty of cross-overs.

~The HF-ACTION study managed to recruit 2331 pasigandomised to usual care or an intensive
tramlng regimen (36 supervised 30 min sessioreetlimes a week, followed by home exercise fivesim
a week at moderate intensity for 40 min) [64]. Altlgh the primary end point of all-cause mortality a
hospitalisation was no different between the twaugs at a median follow-up of 30 months, there avas
signal that training might be beneficial as afteljuatment for baseline differences in predictors of
outcome, training was associated with an 11% réolugh the primary end point. More importantly,
perhaps, training was associated with a marked dwgmnent in quality of life, which appeared early
during the intervention and continued throughoatdburse of the study {65].

It is still unclear whether thigype of training stimulus is important: most evidenetates to aerobic
training. A recent systematic review of trials esistance training found that the quality of thel&s has
been poor and effects were inconclusive for quaii(tj}ife outcomes [66].

ncorporating exercise training into standard hé&alire management is difficult [62]. Compliance

will always be a challenge-even in HF-ACTION, arittaa year, patientsompliance with exercise was

onlgl about 80%. Although home exercise is safe,[Bdfial supervision may be helpful for both patie
and their carers and the resource implicationssabstantial. Whether a training [t))rogramme is ptssib
for many patients, who may be elderly, frail andehanultiple comorbidities, is debatable. Neverthgle
patients can be reassured that exercise is saf@ilimohprove their symptoms.

Revascularisation

The commonest cause of heart failure is underlisngaemic heart disease. However, there is no

ood evidence that treatments directed at ischaeitiia for example, statins [67], are beneficiasgite
the intuitive feeling that treating ischaemia shiolé effective. One of the more challenging questiaas
been whether revascularisation for patients witlarthdailure and no angina might be beneficial.
Observational studies suggest that revascularrsatight indeed improve prognosis, particularlyhoge
with demonstrable viability on functional testing8], but we now have two randomised ftrials that
examine the problem directly.

In HEART [69], patients with heart failure and viabbut dysfunctional myocardium were
randomised to two strategies of care: conservathamagement or angiography with a view to
revascularisation. There was no difference in sahbetween the two groups at 59 months. Althoungh t
trial recruited slowly and only 138 of the plann8@0 patients were enrolled, there was no signal
suggesting benefit.

STICH [70] included 1212 patients with an ejectioaction <35% who were considered suitable

for coronary artery bypass grafting (CABG). Theigats were randomised to CABG or continued
medical treatment. Over a median follow-up of 5aiths, there was no difference in all-cause moytalit
the primary end point, between the treatment grotipe combined end point of all-cause mortality and
cardiovascular hospitalisation was reduced in tABG group, but the analysis excludes hospitaligatio
for the original operation, which is scarcely alighle event: the 60 hospitalisations prevente G
required 555 hospitalisations for the CABG proceditself [71]. There were more deaths in the CABG
group for more than 2 years after randomisatiorphesising that this is not a benign intervention.

Together, HEART and STICH show that there is, astnma marginal benefit for revascularisation
in patients with heart failure and underlying iselmc heart disease. How the results relate toodini
practice is not clear: in STICH, the average ag@aifents was around 60, resting heart rate was >70
(suggesting, perhaps, inadequteblockade) and fewer than 10% hadhronic renal insufficiency
(creatinine is not reported in the paper). Degpiteenormous effort expended to answer the questizn
still not clear whether revascularisation is hellpbu patients with heart failure.

Acute heart Failure

After many years of clinical trials in patients withronic heart failure, there has been renewed
interest in the problem of acute heart failure—amtpdriven by the availability of new drugs aseputal
treatments.

One of the most widely used new treatments foreabetrt failure has been nesiritide, licensed for
use in the USA, largely as a results of trials shgwsome improvement in haemodynamics [72]. It has
always seemed a little strange from a Europearppetise that nesiritide has been so widely usedtlad
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European Medicines Agency did not allow its usehia EU. A 7000 patient trial comparing nesiritide
with placebo in addition to standard treatment tas been completed [73]. No statistically signifita
gifference in symptoms scores was found betweenvibegroups, or in rehospitalisation or death at 30
ays.
Another agent for possible use in patents with edwtart failure is rolofylline, an adenosine
antagonist. Rolofylline might helg to prevent deeliin renal function with diuretic treatment by
interrupting glomerulotubular feedback. Howeverai@000 patient study, rolofylline had no effecttba

primary end point (a compositeeatment successcore), renal function or mortality [74,75].

~ Taken together, the trials of rolofylline and nigle highlight the importance of using clinical
trials appropriately to drive the evolution of the&nt. Reliance on relatively small trials with

inappropriate end points led to the nesiritide &i#dy, whereas investigation of rolofylline followexh

ap%ropriate sequence with early small-scale studiesming the design of a properly powered endpoin
study.

The correct diuretic dosing regimen for patientsnigiéd with fluid retention has often been a
controversial question and the DOSE trial [76] wasigned to help guide this aspect of acute ha#utré
management. Three hundred and eight patients luithrietention due to heart failure were randomised
receive furosemide either as a bolus every 12bdy@ontinuous infusion: both were given as eitlogr br

high dose. There were two co-primary end pointsiepts global symptom assessment over 72 h and

change in creatinine level from baseline to 72 h.

~ No significant _difference was found between bolusl anfusion regimens, but a small (and
statistically non-significant) greater improvememtsymptoms in the high-dose versus low-dose groups
was seen. The high-dose groups had a substargrayer diuresis.

It can be difficult directly to compare practice tile USA with Europe. TyEicaIIy, patients with
acute heart failure are in hospital for around $sdia the USA, but 11 days in Europe and any acute
weight loss during admission (presumably reflectthgd loss) is very much smaller, implying that
patients are admitted in the USA with very mucts lflaid overload than in Europe. Whether there are
differences between furosemide given by bolus atinaous infusion over a longer time scale canmot b

addressed by DOSE, but the message that high dbg®semide (defined here as 2.5 times the pedien
usual oral dose) cause a greater diuresis is clear.
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This overview highlights some recent advances edhidemiology, diagnosis, risk stratification
and treatment of acute coronary syndromes. The stobeme of new studies reflects the robust stéte o
global cardiovascular research but the focus hemnifindings that are of most interest to the {isg
cardiologist.

Incidence and mortality rates for myocardial infeme are in decline, probably owing to a
combination of lifestyle changes, particularly stmgk cessation, and improved pharmacological and
interventional treatment. Troponins remain cenfaal diagnosis and new high-sensitivity assays are
further lowering detection thresholds and improvingcomes. The incremental diagnostic value ofrothe
circulating biomarkers remains unclear and for s$fatification simple clinical algorithms such the
GRACE score have proved more useful.

Primary PCI with minimal treatment delay is the teifective reperfusion strategy in ST elevation
myocardial infarction (STEMI). Radial access isoasated with less bleeding than with the femoral
approach, but outcomes appear similar. Manual themtomy limits distal embolisation and infarct size
while drug-eluting stents reduce the need for frtfevascularisation procedures. Non-culprit disgas
best dealt with electively as a staged procedusx afimary PCl has been completed. The development
of antithrombotic and antiplatelet regimens fonpary PCI continues to evolve, with new indicatidois
fondaparinux and bivalirudin as well as small-malecglycoprotein (GP)lIb/llla inhibitors. If timely
primary PCI is unavailable, fibrinolytic treatmemmains an option but a strategy of early angidgap
assessment is recommended for all patients.

Non-ST segment elevation myocardial infarction (I&®M) is now the dominant phenotype and
outcomes after the acute phase are significantlgsevthan for STEMI. Many patients with NSTEMI
remain undertreated and there is a large body ofntework seeking to define the most effective
antithrombotic and antiplatelet regimens for thisup of patients. The benefits of early invasieatment
for most patients are not in dispute but optimairig remains unresolved.

Cardiac rehabilitation is recommended for all pasewith acute myocardial infarction but take-up
rates are disappointing. Home-based programmegfégetive and may be more acceptable for many
patients. Evidence for the benefits of lifestyledification and pharmacotherapy for secondary préeen
continues to accumulate but the argument for on3efmity acid supplements is now hard to sustain
following recent negative trials. Implantable cardirter-defibrillators for patients with severe rogodial
infarction protect against sudden death but fomary prevention should be based on left ventricular
ejection fraction measurements late (around 40)dafgsr presentation, earlier deployment showing no
mortality benefit.

Incidence and mode of presentation

Temporal trends for the global coronary epidemity\ay region but in most developed countries
mortality is in decline [1]. Lifestyle adjustmenksgve contributed to this decline—most recently, the
implementation of comprehensive smoke-free legmsiain many countries that has already caused
significant reductions in acute coronary events &hoking, a potent thrombogenic stimulus, is aomaj
determinant of STEMI [3] and a recent analysis figaiser Permanente in California—where smoke-free
legislation is strictly enforced—showed a 62% dezlin STEMI between 1999 and 2008 while NSTEMI
increased by 30% [4]. Overall, there was a 24% c¢too in hospitalisations for acute coronary
syndromes despite lowering of diagnostic threshdigssensitive troponin biomarkers [5]. This was
accompanied by improvement in the age- and sexstatj 30-day mortality from 10.5% in 1999 to 7.8%
in 2008. Increasing rates of interventional managamnmo doubt contributed to the improved outcomes
but parallel increases in plaque-stabilising treattrwith high-dose statins must also have playedlea
[6] because vulnerable thin-cap fibroatheromagrofemote from the infarct-related artery and ateel
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to stenosis severity, are the sites at which reatiplague events usually occur[7,8].

Diagnosis

Diagnostic definitions of acute coronary syndroraes internationally agreed based on troponin
release and symptomatic, electrocardiographiajmetfonal criteria[9].

Troponins

Demonstration of a changing troponin concentratiothe first 24 h with at least one value above
the decision limit is central to the diagnosis olte myocardial infarction. Now available are high-
sensitivity troponin assays permitting significaetiuctions in the threshold for detection. An eatlydy
evaluated four high-sensitivity assays in 718 padievith suspected acute coronary syndrome, 17% of
whom had acute myocardial infarction. Diagnostidgenance was excellent, the area under the receive
operator curves ranging from 0.95 to 0.96 companéth 0.90 for the standard assay [10]. The
implications for cardiac outcomes and clinical ngaraent were assessed in a more recent study imwhic
high-sensitivity troponin | was measured in 1038quas with suspected acute coronary syndrome [11].
Values below the previous limit of detection (Or&fml)—conventionally considered ‘normal’'—showed
graded association with death or non-fatal myoedhidfarction, with rates of 7% and 39% for troponi
concentrations of <0.05 ng/ml and 0.05-0.19 nghedpectively. When the investigators lowered the
diagnostic threshold to 0.05 ng/ml in a further 4@&atients, communicating troponin values to clars,
the risk of death and recurrent myocardial infarctin patients with troponin concentrations 0.0%90.
ng/ml was reduced from 39% to 12%. The investigatmncluded that lowering the diagnostic threshold
by clinical application of high-sensitivity tropaniassay has the potential to identify many higk-ris
individuals with suspected acute coronary syndrangproduce major improvements in their prognosis.

Other diagnostic biomarkers

Studies evaluating new biomarkers for the earlguisis of myocardial infarction have been the
subject of a recent systematic review [12]. Thdiguaf these studies has often been poor with drd%o
providing any information about incremental valumpared with other diagnostic data. Myoglobin, for
example, appears to be useful to rule out myochndiarction in the first 6 h but evidence thataiids
value to clinical symptoms, ECG and troponin tegtia limited. Of the new diagnostic biomarkers,
ischaemia-modified albumin and heart-type fattyddiinding protein (H-FABP) showed initial promise,
but already a meta-analysis has concluded that BAF8oes not fulfil the requirements needed foryearl
diagnosis when used as a stand-alone test andl ¢aflevidence that it adds to clinical evaluatsmm
other diagnostic tests [13].

Point-of-care diagnosis with a panel of biomarkers

Whether biomarker panels have a specific role &vtyediagnosis of myocardial infarction in the
emergency room has been evaluated in two recedies{uboth using a point-of-care panel of tropdnin
creatine kinase-MB (CK-MB) and myoglobin. RATPACcreited 2243 patients with suspected
myocardial infarction and randomised them to steshdmre or panel evaluation on admission to the
emergency room and 90 min later [14].Point-of-gaaeel evaluation was associated with a 32% rate of
‘successful’ (no re-attendance with major cororargnts) discharge from the emergency room, compared
with 13% for standard care; hospital bed use weaffeicted. However, a substudy to examine the
diagnostic efficiency of the individual cardiac rkars and their accuracy for the final diagnosisaite
myocardial infarction showed that point-of-care mipbin and CK-MB did not provide further diagnostic
information over that provided by troponin | forrigadiagnosis or exclusion of myocardial infarction
[15].ASPECT was an observational study of 3582epasi in which an accelerated diagnostic panel (ADP)
of TIMI score, coupled with the point-of-care pamélbiomarkers and ECG findings, identified 352 as
low risk [16].Only three of these patients wenttorexperience a major adverse cardiac event, makang
ADP a highly sensitive rule-out for myocardial irdaon in low-risk patients, as reflected by a rtaga
predictive value of 99.1%. However, there was nat@d group in ASPECT, nor an analysis of the
incremental value offered by individual componeaofsthe biomarker panel. Based on the RATPAC
subgroup analysis, therefore, it seems clear thpbhin remains the most useful biomarker for diesim
of myocardial infarction in the emergency room andent evidence is insufficient to advocate bidwear
panels for this purpose.

Electrocardiogram

Guideline recommendations are for urgent reperfusi@rapy according to STEMI pathways in
patients with suspected myocardial infarction pnéag with left bundle branch block (LBBB). Howevyer
a retrospective analysis of 892 patients in a M&jioic STEMI registry, found that of the 36 who
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presented with new LBBB, only 12 (33%) had a fidi@gnosis of acute myocardial infarction [17]. These
data show that LBBB is of limited diagnostic utilin suspected myocardial infarction and providmse
for new diagnostic strategies in this high-riskigroAlso at high risk are patients with acute mydid
infarction caused by proximal left anterior desdegdoronary artery (LAD) occlusion. A report thhis
may be associated with a distinct ECG pattern lvag Imeen confirmed in a series of 35 patients who
underwent primary PCI of the LAD, all of whom sha8T-segment depression at the J-point with up-
sloping ST segments and tall, symmetrical T-wavesthe precordial leads of the 12-lead ECG
[18,19].The authors recommend that this ECG patitenpatients presenting with suspected myocardial
infarction should prompt triage for immediate rdpsion therapy.

Imaging

Echocardiography provides the most readily avadlaiviaging modality for acute phase diagnosis
of myocardial infarction by identifying new left nicular regional wall motion abnormality. A new
diagnostic application for identifying those patseerwith NSTEMI who have complete coronary
occlusions was recently described [20].In suchep#gi circumferential strain measured within 1 h of
admission was independently diagnostic, vakie8% showing 90% sensitivity and 88% sensitivity for
angiographic coronary occlusion. The authors sugtieg strain measurements in the acute phase of
NSTEMI might be used for triaging patients for indrae reperfusion therapy.

Risk stratification

The risk of death and other ischaemic events iepat with acute coronary syndromes varies
considerably across diagnostic phenotypes. Obgectiteria to quantify risk are now increasinglydgo
guide treatment and determine prognosis.

Clinical factors

Clinical factors are used intuitively by clinicianBhey recognise that risk increases with age and
shows important gender differences—young women ®illEMI, for example, having a 15-20% higher
mortality risk than men [21].ECG criteria [22] amdbutine biochemistry are also used for risk
stratification, outcomes worsening with admissigypérglycaemia and also it seems with admission
hypoglycaemia [23,24].Despite clinicians' reliameeclinical assessments of risk it is now cleat thay
often get it wrong and a recent study has showule ktssociation with objective measures of riskgsi
validated risk scores [25].

Diagnostic biomarkers

Increasing troponin release in NSTEMI is associatitti a proportionate increase in the risk of
lethal arrhythmias, cardiogenic shock, new hedldriaand death [26].C-reactive protein, the moistaly
studied prognostic biomarker, is also moderatelgdjgtive of adverse outcomes in acute coronary
syndromes, a recent meta-analysis reporting a gdek of 2.18 (1.77 to 2.68) for the top (>10 mg/l)
compared with the bottonk8 mg/l) category of values [27],Generally speakihgwever, individual
biomarkers have yet to find a useful clinical rola-recent 5-year follow-up of patients with NSTEMI
included in FRISC II reporting that none of N-temaii pro-brain natriuretic peptide (NT-proBNP), C-
reactive protein, cardiac troponin | and estimatgdmerular filtration rate provided incremental
prognostic value to established risk indicator&e@t NT-proBNP for 6-week outcomes [28].Combining
multiple biomarkers may improve predictive power &lverse outcomes but confirmation of incremental
value over established risk scores is still awdiB&].

Risk scores

Validated risk scores based on a range of readdylable factors provide the most effective means
of risk stratifying patients with acute coronaryndyomes. The GRACE score is widely used and in a
comparative validation study involving 100 686 cagd acute coronary syndromes its discriminative
performance in predicting mortality compared fawatly with a range of other risk models including
PURSUIT, GUSTO-1, GRACE, SRI and EMMACE [30].The BBE score appears to have lost none of
its clinical value with the availability of high-ssitivity cardiac troponin assays. In an internadilccohort
of 370 patients with acute coronary syndromes,atte@ under the curve of the GRACE score was 0.87
and 0.88 for in-hospital and 1-year mortality, aultlition of high-sensitivity cardiac troponin preed
no improvement in the mortality prediction [31].

Primary percutaneous coronary intervention

The MINAP public report for England and Wales retsthat 70% of all patients with STEMI
received reperfusion therapy in 2010/2011, of wigi%o received primary PCI[32]. The drive towards
primary PCI, based on evidence of a sustained titgrteenefit compared with fibrinolysis [33],hasdie
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underpinned by the establishment of regional nétsvahat have defined local standards of care and
provided infrastructure for staffing heart attaektes [34,35].

Timely treatment is essential to maximise progosinefit [36,37] and important as it is to
achieve door-to-balloon times within 90 min, othr@rinsic delays within the healthcare process aksed
consideration. Thus, a Danish registry analysi€209 patients with STEMI found that ‘system delay’
(time from first contact with the healthcare systenthe initiation of reperfusion therapy)—as wadi
door-to-balloon time—was a key modifiable risk factwith an HR for mortality during the next 3.4ays
of 1.22 (95% CI 1.15 to 1.29; p<0.001) per 1 héase in system delay [38]. The findings emphasise t
importance of minimising transfer times from nontR@spitals and introducing policies of prehospital
diagnosis to permit direct delivery of patientstW8 TEMI to interventional centres. Also importan¢ a
strategies to reduce the time it takes people wlitsst pain to call the emergency services. Womles ta
significantly longer than men but, despite a US gaign to increase women's awareness of their fisk o
heart disease, a recent study found it had noteffethe gender gap or the time it took women tbthe
emergency services [39].

Vascular access

Primary PCI by radial rather than femoral acceshaspreferred approach for an increasing number
of operators [40]. Its main advantage appears toablwer rate of bleeding complications—the
randomised RIVAL trial of radial versus femoral ass in 7021 patients with acute coronary syndromes
reporting a trend towards lower bleeding ratestatl@ys (0.7% vs 0.9%), associated with signifigantl
lower rates of access-site complications, includarge haematomas and pseudoaneurysms [41]. Feding
were similar in a recent observational study ofllpBmary PCI cases with vascular complicationgate
0% and 1.9% for radial versus femoral access [M@jvever, RIVAL found no outcome advantage for
radial access, and femoral access is still predelhg many operators [43] because access is more
predictable and procedure times may be shorterwhitrthe radial approach [44,45].

Stenting

Concerns about stent thrombosis led to recommendator bare metal stents in primary PCI but
randomised trials have now confirmed important atiges for drug-eluting stents. The HORIZONS-
AMI 3-year results showed lower rates of targeiblesevascularisation for the 2257 patients randeuhi
to paclitaxel-eluting stents than for the 749 paeandomised to bare metal stents (9.4% vs 15465)
There was no difference by stent type in ratesedtltl reinfarction, stroke or stent thrombosis.daru
eluting stents are, therefore, preferred in prinf2@l but they commit the patient to a full 12 menti
dual antiplatelet treatment and if urgent surgeryplanned or there is a high risk of bleeding ftreo
reasons bare metal stents should be chosen.

Culprit lesion versus multivessel PCI

The main purpose of primary PCI is to achieve repéon of jeopardised myocardium by
reopening the culprit coronary artery. Whethersitsafe or desirable to treat disease within nopritul
vessels during the primary PCI procedure or asagest procedure afterwards has been the subject of
recent investigation. A small randomised trial @#2atients with multivessel disease found thatesby
event rates during a mean follow-up of 2.5 yearsevtigher with culprit PCI than with multivessel IPC
whether performed during the primary PCI procedurebetter, as a staged procedure afterwards [47].
This trial has now been included in a meta-analg$ifour prospective and 14 retrospective studies
involving 40 280 patients, which came to a simdanclusion in showing that staged PCIl was assatiate
with lower mortality compared with culprit PCI [48However, multivessel PCI during the primary
procedure was associated with the highest mortalitpost hoc analysis of the HORIZONS-AMI trial
also found that staged PCI was associated withrl@wear mortality compared with culprit PCI (2.3%
9.2%) [49]. These data, are consistent in showiaty iultivessel disease is best dealt with elelgtias a
staged procedure after the primary PCI proceduséban completed.

Thrombectomy

Thrombotic coronary occlusion is the pathologicadrg triggering STEMI and provides the logic
for adjunctive thrombectomy during primary PCIl. Arety of devices have been developed for this
purpose but the simplest, manual thrombus aspmatias emerged as the best, with evidence of better
reperfusion during the acute phase of STEMI traimglanto a survival advantage at 1 year comparitl w
conventional primary PCI [50,51] MRI has confirm#tat thrombus aspiration reduces microvascular
obstruction during primary PCI and limits infarczesat 3 months [52]. A more recent analysis ofl@do
individual patient data from three randomised ¢rifdbund that the trend for worsening myocardial
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reperfusion with time from admission to primary R&ds effectively abolished by thrombus aspiration,
suggesting particular benefits in the event of pdural delay [53]. More complex thrombectomy desice

are not recommended for use in STEMI. Thus assedsnwd infarct size reduction in two trials—

JETSTENT comparing Angiojet rheolytic thrombectomith primary direct stenting and PREPARE

comparing simultaneous proximal embolic protectammd manual thrombus aspiration with manual
thrombus aspiration—showed no significant bendfthese device strategies [54,55]. Consistent thiit

is a meta-analysis of thrombectomy trials showimat the mortality benefit for patients randomised t

thrombus extraction is confined to patients treat#dd manual thrombectomy [56].

Antiplatelet strategies

Current recommendations are for loading doses piriasand clopidogrel immediately before
primary PCI followed by maintenance treatment. Adjive treatment with GPIIb/Illa receptor blockers
provides more intensive platelet inhibition in tmute phase. The main purpose of treatment ishtarnee
thrombus resolution and to prevent recurrent thmtmbevents, particularly stent thrombosis in thd ®
months it takes for drug-eluting struts to endadtiske (1-3 months for bare metal struts). Neweugd
that block the ADP P2Y12 receptor more potentlyntbpidogrel are now available [57] and have been
evaluated in combination with aspirin in patientglergoing primary PCI. In the TRITON-TIMI 38 trial
of dual antiplatelet treatment, prasugrel redudedgrimary outcome of cardiovascular death, noal-fat
myocardial infarction and non-fatal stroke compaweith clopidogrel (6.5% vs 9.5%), but this was
associated with a significantly greater risk of andpleeding, including fatal bleeding, raising imiamt
safety concerns [58]. Ticagrelor has also beenuetadl against clopidogrel in a substudy of the POAT
trial and like prasugrel it proved more effectimereéducing the primary outcome of cardiovasculathile
myocardial infarction or stroke, although the absmldifference was small (9.0% vs 10.7%) [59].
Strikingly, however, there appeared to be enhanueeding, and ticagrelor now has a guideline
recommendation for use in primary PCI, althougliital place in the therapeutic arsenal must ae@st-
effectiveness and long-term safety studies.

Abciximab, given intravenously, has been the mostely used GPIIb/Illa receptor blocker in
patients with STEMI undergoing primary PCIl. Berefiippear to be inversely related to inflammatory
burden [60] and may be enhanced by intracoronamirastration, a recent meta-analysis reporting
improved clinical outcomes by this route [61] Howevabciximab is expensive and there are now studie
confirming non-inferiority of ‘small-molecule’ GRilllla receptor blockers. Thus, investigators udimg
Swedish Coronary Angiography and Angioplasty Regisompared 2355 primary PCI patients who
received eptifibatide with 9124 who received abub and found similar rates of death or myocardial
infarction during 1-year follow-up (15.0% vs 15.796R] In a smaller study, 427 patients randomised
either to eptifibatide or abciximab showed compkrahtes of complete ST-segment resolution [60] min
after primary PCIl (62.6% vs 56.3%) with no sigrdfit differences between cardiovascular outcomes
[63]. In the On-TIME 2 trial, another small moleeutompound, tirofiban, in combination with aspirin
and clopidogrel, provided more effective platelgtibition than aspirin and clopidogrel alone inigats
undergoing primary PCI. The degree of platelethbitiin showed significant relationship with major
adverse cardiac events, including stent thromlédis These findings have yet to penetrate intéonat
guidelines but many centres are now switching fediximab to small-molecule compounds to reduce
pharmacological costs.

Other antithrombotic drugs

Fondaparinux

Intravenous heparin during primary PCI further exdes thrombus resolution during primary PCI
but ongoing treatment with low molecular weight &ep has now given way to fondaparinux, a synthetic
factor Xa inhibitor. A recent individual patientel combined analysis of 26 512 patients from the
OASIS 5 and 6 trials who were randomised to fondapa& 2.5 mg daily or a heparin-based strategy has
resolved uncertainty about the clinical value ofidaparinux in patients undergoing primary PCI by
showing a better net clinical composite of deatiipcardial infarction, stroke, or major bleeding .8%
vs 9.4%; HR=0.87; p=0.008) in the subset of 19 @&%ents treated invasively [65]. A similar benefds
found in patients treated conservatively. Fondapariis now widely used in preference to heparin in
acute coronary syndromes.

Bivalirudin

Bivalirudin is a direct thrombin inhibitor that sied superiority to a combined regimen of heparin
plus a GPlIb/llla inhibitor in HORIZONS-AMI, largglowing to a lower rate of major bleeding (4.9% vs
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8.3%).66 All-cause mortality at 30 days was als@doin the bivalirudin group, with persistent benef
after 3 years (5.9% vs 7.7%), assuring a guidetdgemmendation for bivalirudin in primary PCI [4].
should be noted, however, that femoral artery acaeeas used in 94.1% of the HORIZONS-AMI
population and whether the reduction in bleedinthwivalirudin applies equally to centres whereiahd
access is the preferred approach is not known.

Fibrinolytic treatment

Evidence that fibrinolysis is less effective thammary PCIl in the emergency management of
STEMI, has now been reinforced by evidence of redumst-effectiveness [67], yet a significant mityor
of patients in England and Wales continue to batéee with it.32 This may be justified if fibrinolgscan
be delivered within 30 min after presentation wipgimary PCI is not immediately available, because
treatment delays by either modality are associatgkd substantial increases in mortality.36 This has
provided justification for programmes of pre-hoapithrombolysis, particularly in rural regions wher
transport times are prolonged, but enthusiasmhigratpproach may now be diminished by evidence from
the MINAP registry showing higher rates of reintaon compared with in-hospital thrombolytic treatrhe
for patients with STEMI [68]. The difference in mérction rates was only significant for tenectspla
(9.6% vs 6.4%), not reteplase, and was particuladyked when transport times exceeded 30 min. ¢t wa
attributed to differences in the use of adjunctiaetithrombotic treatment in the two treatment
environments. Interestingly, bleeding complicatiomere more common in the hospital environment
where adjunctive antithrombotic treatment was nagggressive, consistent with recent data from RIKS-
HIA showing that major bleeding complications amqadients receiving fibrinolytic treatment contiue
to increase from 2001 to 2006 as antithrombotiatinents became more effective [69]. The availabilit
of potent ADP P2Y12 receptor blockers has raisethén concerns about bleeding complications, and it
was gratifying, therefore, that the PLATO trial stumly confirmed that event rates could be reduaéd w
ticagrelor compared with clopidogrel without anrease in bleeding risk [70,71].

The role of invasive treatment after fibrinolytreatment in STEMI has been clarified in two recent
meta-analyses of small and medium-size trials comgastrategies of routine early angiography fdr al
patients with deferred or ischaemia-guided angiplayd72,73]. Both meta-analyses reported that neuti
early angiography was associated with reductiortkérrates of recurrent myocardial infarction aedtt
and this strategy is now recommended in internatignidelines.

Non-ST-segment elevation myocardial infarction

NSTEMI has become the dominant mode of presentdtonpatients with acute myocardial
infarction and in the recent analysis from KaisernPanente accounted for 66.9% of cases.4 There has
been a perception that NSTEMI is relatively bendgspite evidence that prognosis after 2 months
becomes substantially worse than with STEMI [21,7H}is may explain the tendency of doctors to
under-treat NSTEMI based on a mismatch betweenep@d and actual risk that distorts management
decisions, perpetuating the ‘treatment—risk parafZ’]. Thus, despite a worse prognosis, patienth w
NSTEMI are less likely than patients with STEMIrgzeive optimal secondary prevention treatment.[75]
Moreover, in a study of 13 489 NSTEMI admissiongorded in the MINAP registry, invasive
management was associated with better outcomewdsiapplied inequitably, with lower rates in high-
risk groups, including older patients, women arabéhwith cardiac comorbidities [76].

Emergency management

Dual antiplatelet treatment with aspirin and clagjcel is central to the management of NSTEMI
[77]. The role of newer more potent ADP P2Y12 recelockers remains undetermined, although
ticagrelor looks promising, based on its abilityrémluce ischaemic events compared with clopidagrel
NSTEMI as well as STEMI, without increasing thekrigf bleeding [78]. Simultaneous treatment with
fondaparinux is now recommended in preference txaparin, based on the findings in OASIS 5 which
compared these agents in 20 078 patients with amrenary syndromes [79]. Patients randomised to
fondaparinux showed a 50% reduction in major blegdiompared with enoxaparin, with no difference in
the incidence of ischaemic events. The reductidoléeding risk was comparable whether clopidogrel o
GPlIb/llla receptor blockers were co-prescribed] [&dd cost-effectiveness has now been confirmefl [81
Indications for bivalirudin in NSTEMI have been Har to define and although it has a licence forinse
combination with aspirin and clopidogrel, this iaskd principally on its safety profile (lower bléeg
risk), its efficacy for reducing ischaemic eventsing no greater than either heparin plus GPIIb/llla
receptor blocker or bivalirudin plus GPIIb/llla egtor blockers [82].
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The majority of patients with NSTEMI benefit fromtérventional management [83], but recent
data suggest this could be delayed for at least @dless continuing clinical instability unrespamsto
GPlIb/llla receptor blockers calls for earlier acti Thus, in a randomised comparison of immediate
versus deferred PCI in 251 patients, the incideatc80 days of the primary end point, a composite of
death, non-fatal myocardial infarction or unplanmeglascularisation, was significantly higher in the
group receiving immediate PCIl (60% vs 39%) [84]eTdifference persisted at 6 months' follow-up.
Delaying intervention beyond 96 h is unlikely to lepful, yet registry data show that this is commo
particularly in high-risk patients who have mostgain from revascularization [85]. The evidence for
timely revascularisation is largely based on PGadaut a small proportion of patients require cargn
artery bypass grafting (CABG). An analysis of U§is&y data showed that the timing of CABG has no
palpable effect on outcomes, the composite of daattocardial infarction, congestive heart failuoe,
cardiogenic shock being similar (12.6% vs 12.4%ktwbr CABG is done within 48 h of admission or
later [86]. In general, therefore, early surgeryegssommended to limit hospital stay and reduceweso
use.

Secondary prevention

Cardiac rehabilitation

The benefit of cardiac rehabilitation among 30 Médicare beneficiaries, 20.5% of whom had
recent myocardial infarction, was confirmed by s dose—response relationship between the number
of rehabilitation sessions attended and long-teatasr of death and myocardial infarction [87]. Yet a
contemporary report of cardiac rehabilitation ie tHK found that only 26% of eligible patients with
myocardial infarction are recruited, with adhererates of 65—-85% [88]. Reasons for the poor uptaike
complex but include the fact that many patients d want to participate in centre-based group
programmes. A systematic review has now reportatiitbme-based programmes are equally effective in
improving clinical and health-related quality-ofelioutcomes and are more acceptable to many patient
[89]. Healthcare costs are similar, supporting fim¢her provision of home-based cardiac rehabiditat
such as that described by investigators in Birmamgh[90]. The recent demonstration of improved
myocardial blood flow plus reductions in circul@iangiogenic cytokines in patients undergoing eerdi
rehabilitation provides some reassurance thatoeirimprovement is physiologically based [91].

Lifestyle modification

An important component of cardiac rehabilitationlifestyle adjustment to help protect against
further coronary events. Top of the list is smokoagsation. A recent study of 1581 patients follbwp
for 13 years showed that the adjusted HR for alkeamortality was lower by 43% in lifelong non-
smokers and by 43% in patients who quit after mgaiehinfarction [92]. A new finding was that among
persistent smokers, each reduction of five cigasestmoked per day reduced the risk of death by 18%,
providing some comfort for those patients for whoomplete abstinence proves impossible. Even among
patients who mange to quit, there remains the daafasecond-hand smoke exposure, as reflectedthy da
from Scotland showing that adjusted all-cause aadliovascular mortality among never-smoking
survivors of myocardial infarction increases acamydo smoke exposure measured by serum cotinine
concentration [93]. The message is clear that ptiole against recurrent events in survivors of
myocardial infarction requires smoking cessatiortt®y patient and also by those with whom the ptien
makes contact, particularly family members.

Together with smoking cessation, advice about éserand diet delivered in formal programmes
can have a salutary effect on modifiable risk pesfi including serum cholesterol, blood pressur@ an
body mass index [94]. Dietary recommendations Wgiratlude w-3 fatty acid supplements [95] but this
has now been questioned by the findings of twoissudin the first, 4837 patients with previous
myocardial infarction were randomised to margaric@staining marine n-3 fatty acids and plant-detive
a-linolenic acid in a 2x2 factorial design [96]. Thete of adverse cardiovascular events did noediff
significantly among the study groups. In the secsiodly, highly purifiedw-3 fatty acids were randomly
allocated to 3851 patients with acute myocarditrition followed up for 12 months [97]. There wa@
significant differences in rates of sudden cardiaeath (1.5% vs 1.5%), total mortality (4.6% vs 3)/66
major adverse cerebrovascular and cardiovascutart&y10.4% vs 8.8%) between treatment and placebo
groups. The results of these two trials make recenttations for secondary prevention witk3 fatty
acid supplements after myocardial infarction diffi¢o sustain.

Pharmacotherapy
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The importance of optimal secondary preventionrafitgocardial infarction was emphasised in a
modelling study, in which greater absolute gainssimvival were achieved by optimising secondary
prevention treatments compared with in-hospitakerision treatments (104 v30 lives/10 000) [98].
Recommended are aspir{p blockers, statins, renin—angiotensin system blecked thienopyridines—a
study of 5353 patients showing that treatment vaithfive drugs reduced 1-year mortality by 74%
compared with treatment with one or none of theiith) wonsistent effects in STEMI and NSTEMI [75].
Evidence that statins and clopidogrel provide treatgst independent pharmacological benefit (ORs fo
death 0.85 (0.73 to 0.99) and 0.84 (0.72 to 0.8@) provided by the GRACE investigators in a nested
case—control study of 5148 patients with acute ramp syndromes [99], and two separate studies have
now reported the adverse consequences of failirgibhere to treatment with these drugs during ttsg fi
year after discharge [100,101]. The message ig thest prescribing secondary prevention treatment
according to guideline recommendations and prorgotidherence to treatment can together produce
further mortality reductions in patients with myedial infarction.

Implantable cardioverter-defibrillators (ICDs)

Left ventricular ejection fraction (LVEF) after geumyocardial infarction remains predictive of
sudden death in the primary PCI era[102] and iskdhedeterminant of which patients should be offere
an ICD for primary prevention [103]. However, LVHfthe acute phase is an unreliable guide to LVEF
at 3 months when significant recovery of contractiinction has often occurred. But there is another
reason for delaying decisions about ICDs beyondgiideline-recommended 40 days. Thus a recent
randomised trial of ICD therapy in 898 patientshwitVEF <40%, recruited within 31 days of acute
myocardial infarction, showed no overall mortalitgduction for the patients who received an ICD
because a high rate of non-sudden death negategtfioo against sudden arrhythmic death provided by
the ICD [104]. A secondary analysis of DINAMIT hasw confirmed a high risk of non-sudden death in
patients who receive ICDs early after myocardidariction, while the VALIANT investigators have
reported that recurrent infarction or cardiac roptare common causes of death during this period
[105,106]. Taken together, these findings expldiy WCDs fail to protect against death if implanesatly
after myocardial infarction. Decisions should, #fere, be deferred, and patients selected for l&Dapy
according to measurement of LVEF at 40 days.

Conclusion

The management of acute coronary syndromes costitauevolve and improve. The challenge for
cardiovascular researchers is to maintain this nmbune and to ensure that the improvements in outcome
seen in the developed world have a global impact.
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Atrial fibrillation

Clinical trials

In the past 2 years, a number of landmark clinidals have been published which further our
understanding and clinical management of patientts atrial fibrillation (AF). Two of the major goslin
the treatment of this condition include reducingpgression or recurrence of the arrhythmia and
decreasing the risk of cardiovascular events, byemaproving quality of life and decreasing morkydi
Following on from a large body of evidence from ghirdcal studies, small clinical trials and meta-
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analyses suggesting that blockade of the reninetemgin system has beneficial effects on the
pathophysiology of AF [1], two large multicentréapebo-controlled, randomised trials were condutied
determine the effects of angiotensin Il receptockérs (ARBs) on AF.

The first of these trials, published in 2009, tdstee hypothesis that the ARB valsartan could
reduce the recurrence of AF in patients with undiegl cardiovascular disease, diabetes or left latria
enlargement and a history of documented AF, intamdio established treatments [2]. A total of 1442
patients were enrolled into the study—722 assigaele valsartan group (target dose 320 mg) and@20
the placebo group. The investigators found thattitnent with valsartan had no significant effectAdn
recurrence (AF recurrence 51.4% in the valsartanmiand 52.1% in the placebo group, p=0.73) over a
relatively short follow-up period of 1 year.

The second large ARB randomised controlled triaC TR published this year evaluated whether
irbesartan would reduce the risk of cardiovascel@nts in patients with AF [3]. Patients with atbiig of
risk factors for stroke and a systolic blood pressof at least 110 mm Hg were randomly assigned to
receive either irbesartan (target dose of 300 nog alaily) or placebo. Patients for this study wadready
enrolled in one of two other AF trials looking & gidogrel plus aspirin versus aspirin alone oisusroral
anticoagulants. The investigators found that irtiesa did not reduce cardiovascular events or
hospitalisation rates for AF (total of 9016 enrdlieith a mean follow-up of 4.1 years) and that, not
surprisingly, more patients in the irbesartan grbag symptomatic hypotension and renal dysfunction
than those in the placebo group.

Although the main findings from both of these laRETs were negative, it should be noted that
they were secondary prevention studies—that isemiat already had established AF, and also had more
advanced stages of disease (over 80% of patiefitstinstudies had a history of persistent or peenain
AF), implying that the substrate for AF was alreadil established in both study groups. It might be
argued that blockade of the renin—angiotensin systay be a more effective strategy if performedierar
during the natural history of the disease or evefiorde AF develops (ie, primary prevention), sindeEA
inhibitors and ARBs may prevent, but not necesgagverse, the electrical and structural remodgHirat
leads to the development and progression of theytdumia. In support of this, a smaller randomised
single-centre study of 62 patients with lone AFthwho history of hypertension or heart disease,
presenting to the emergency department reportégtegnts given ramipril (5 mg/day) had signifitgn
fewer AF relapses during a 3-year follow-up petiloah patients given placebo [4].

A significant new addition to the pharmacologications available for treating AF has been the
emergence of dronedarone, a multichannel blockeh wimilar structural and electrophysiological
properties to amiodarone with the main exceptiandeemoval of iodine and the addition of a methane
sulphonyl group [5]. These structural changes tesuldecreased lipophilicity, shortened half-life (
approximately 24 h), reduced tissue accumulatiahthaoretically fewer side effects than associatitk
amiodarone.

The ATHENA (A placebo-controlled, double-blind, pHel-arm Trial to assess the efficacy of
dronedarone 400 mg twice daily for the preventibhlaspitalisation or death from any cause in pat&N
with Atrial fibrillation/flutter) trial was a groud-breaking study published in early 2009 evaluatimg
effect of dronedarone on cardiovascular eventatrepts with AF [6]. In this trial, 4628 patientstivAF
(paroxysmal or persistent) or atrial flutter whadhan additional risk factor for death (agé0 years,
diabetes, history of stroke/transient ischaemiacitt(TIA), systemic embolism, left atrial diametes0
mm and ejection fraction40%) were randomly assigned to receive droneda®@ mg twice daily) or
placebo. Over a mean follow-up of 21+5 months,itivestigators found that patients in the dronedaron
group had significantly lower primary outcome ofsfi hospitalisation due to cardiovascular events or
death than the placebo group (734 (32%) vs 917 {388épectively, p<0.001). Mortality from cardiac
arrhythmias was significantly lower in the dronextes group, although there was no overall differance
all-cause mortality. Interestingly, there was adésemall but statistically significant reduction acute
coronary syndromes in the dronedarone group—thetegason for this remains unclear. Patients taking
dronedarone had higher rates of bradycardia, Qlopgation, nausea, diarrhoea, rash and increased
serum creatinine than those receiving placebo. e @re no significant differences in rates of tigro
and pulmonary-related adverse events between tle gnoups, although, as acknowledged by the
investigators in their discussion, the follow-ugipd of 21 months might have been too short to aete
such adverse effects, which may take more tharagsyte develop, as is often observed with amiodaron
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In the original ATHENA trial and also a subsequpost hoc analysis [7], there was no evidence of
harm in patients with heart failure or those witlow ejection fraction and New York Heart Assodiati
(NYHA) class Il or Il symptoms. This contrasts itresults from the earlier ANDROMEDA
(ANtiarrhythmic trial with DROnedarone in Moderate severe congestive heart failure Evaluating
morbidity DecreAse) study, which was terminatedyeaxving to excess mortality in the dronedarone
group [8]. The reason for this difference may kekatted to the exclusion of patients with NYHA s$a
IV symptoms in the ATHENA study and the fact tha¢ tANDROMEDA study also included patients
with a recent exacerbation of heart failure. Noakgbs, in view of the results from the ANDROMEDA
study, the authors warned against use of dronedanorpatients with severe heart failure and left
ventricular dysfunction. This is reflected in tladst European and American guidelines, which mepo
that dronedarone can be used as a first-line plwalogical option in patients with symptomatic AF,
including those with structural heart disease, carg artery disease, hypertensive heart diseasstahid
heart failure with NYHA class | or Il symptoms, kaltould not be used in patients with NYHA classfl
IV symptoms or recently unstable heart failure (9,JA number of post hoc analyses of the ATHENA
trial have been published providing further evidefar several beneficial effects of dronedaronesseh
include a reduction in stroke risk from 1.8% a yeal.2% a year [11], and favourable effects orthimy
and rate control [12].

Another newly emerging drug that may have a roléha pharmacological cardioversion of AF is
the atrial-selective antiarrhythmic drug vernakal@®SD1235) [13]. Vernakalant is one of several new
agents that have been designed to target atrialf&p®n channels and in doing so, theoreticabguce
or limit the risk of ventricular proarrhythmia. &m open-label trial assessing the efficacy of vatzat in
the cardioversion of AF, the intravenous agent feasd to convert 50.9% of patients with AF (outeof
total of 236) to sinus rhythm with a median timectmversion of 14 min among responders [14]. There
were no episodes of ventricular arrhythmias anddihey was relatively well tolerated, apart from 10
patients (4.2%) who had to discontinue treatmeribguo side effects (most commonly hypotension). In
a more recent small randomised trial of 254 padievith recent onset AF (3—48 h duration), vernaiala
(20 min infusion of 3 mg/kg followed by a secondrhth infusion of 2 mg/kg if patient was still in AF
after a 15 min observation period) was compareth witravenous amiodarone (5 mg/kg over 60 min
followed by 50 mg maintenance infusion over 60 njit§]. A greater number of patients achieved the
primary end point of conversion to sinus rhythmhivit90 min in the vernakalant group compared with
the amiodarone group (60/116 (51.7%) compared &/tha6 (5.2%), p<0.0001, respectively). The median
time of cardioversion in the patients receivingnadalant who responded was 11 min and this was
associated with a higher rate of symptom reliehthéth amiodarone. Both drugs were well tolerated i
this study and there were no cases of ventricutaythmias.

A small randomised study of 61 patients with hégiftire and persistent AF contributed additional
useful data towards the continuing topic of ratesue rhythm control in patients with heart failared AF
[16]. Patients in this study were randomly assigtea rhythm control strategy (oral amiodarone and
electrical cardioversion) or rate control wjthblockers and/or digoxin (target heart rate <80 lgimest
and <110 bpm after walking). The investigators fbtimat restoration of sinus rhythm in patients with
and heart failure improved quality of life and le&ntricular function compared with a strategy after
control (66% in the rhythm control group were inus rhythm at 1 year and 90% in the rate contraligr
achieved the target heart rate). For patients wikhfor whom a rate control strategy has been dekide
upon, the optimal target heart rate has remainett@eersial. Guidelines have previously recommended
strict rate control, although this was not basedloncal evidence. In an attempt to examine tegie, a
prospective, multicentre, randomised trial was cmbted to test the hypothesis that lenient raterobnt
was not inferior to strict rate control in prevemgticardiovascular events in patients with permarént
[17]. The investigators found that of the 614 paBeaecruited into the study, the frequencies afifgpms
and adverse events were similar between patiesignasl to a lenient rate control strategy (restiagrt
rate <110 bpm) and those assigned to a strictcattrol strategy (resting heart rate <80 bpm aratthe
rate during moderate exercise <110 bpm). A lententrol strategy was easier to achieve as morergati
in this group attained their heart rate target camag with the strict-control group (97.7% vs 67.0%,
p<0.001).

Despite some promising results from preclinicalekpents and observational studies in humans
[18—20], the potentially beneficial effects of pohsaturated fatty acids (PUFA) in atrial fibrillati have
not been confirmed from the results of severalgpeosve randomised trials reported recently. Thedst
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and most comprehensive study to date designedamier this subject was a prospective, multicentre,
RCT of 663 patients with confirmed paroxysmal (n2bé4r persistent (n=121) AF, with no substantial
structural heart disease and in sinus rhythm atlin@s[21]. Patients were randomly assigned to take
prescription PUFA (8 g/day) or placebo for thetfirsdays, followed by PUFA (4 g/day) or placebo
thereafter for 24 weeks. Despite the assignedneyait being relatively well tolerated in both growgrsl
plasma levels of eicosapentaenoic and docosahexaarid being significantly higher in the presciopt
group than in the placebo group at weeks 4 andh24investigators found no reduction in AF recuceen
over 6 months between the two groups. Two smahespective, placebo-controlled, randomised studies
investigating the effects of PUFA in patients afédgctrical cardioversion of AF [22] and after dad
surgery [23] have failed to demonstrate a bendfiaction of PUFA in decreasing the recurrence or
incidence of AF.

Strategies to decrease thromboembolism

Important advances have been made in stroke prementpatients with AF over the past 2 years,
which are likely to have a significant impact ortuie clinical management. In the RE-LY study
(Randomised Evaluation of Long-term anticoagulatiberapY), two fixed doses (110 mg or 150 mg
twice daily) of a new oral direct thrombin inhibita@abigatran, were compared with warfarin in oy/@r
000 patients with AF and at least one additiorsk factor for stroke [24]. The investigators fouthet
patients taking the 110 mg dose of dabigatran hmaillas rates of stroke and systemic embolism tesého
receiving warfarin, but had lower rates of majoemmarrhage, while subjects taking the 150 mg doske ha
lower rates of stroke and systemic embolism, withilar rates of major haemorrhage. Results from thi
study were so impressive that dabigatran has die@n incorporated into the latest European and
American guidelines on AF as an alternative to ammf for the prevention of stroke and systemic
embolism in patients with paroxysmal and permadén[9,25].

As 80% of the active drug is excreted by the kidngatients with a creatinine clearance of <30
ml/min were excluded from the RE-LY trial; dabigatrshould be used with caution in patients with
significant renal impairment. The dose of dabigatpproved by the US Food and Drug Administration
in October 2010 was 150 mg twice daily in patiesit$ non-valvular AF with a reduced dose of 75 mg
twice daily for those with mild renal impairmentréatinine clearance of 15-30 ml/min). There are no
dosing recommendations for patients with a creadimiearance <15 ml/min or those undergoing diglysi
In addition to the superiority of dabigatran (156 twice daily) over warfarin for treatment of steo&nd
systemic embolism, another major advantage isttigaie is no need for international normalisaticiora
(INR) monitoring. However, disadvantages include ldick of a specific antidote (its half-life is 112-h)
and a slightly increased risk of non-haemorrhagie effects, including dyspepsia. How this prongsin
new oral anticoagulant drug will be incorporatetbiourrent local practices around the world witjuee
future evaluation and consideration. For exampleret may be little to be gained from switching atis
already receiving warfarin and with excellent INBntrol to dabigatran, while patients with poor INR
control or those who have newly started oral aafittation may derive greater benefit. Local statslar
of care for anticoagulation control and follow-uyralso be an important consideration, as conclirded
a subanalysis of the RE-LY study, in which the stigators found that sites with poor INR controtlan
greater bleeding from warfarin may receive greberefit from dabigatran 150 mg twice daily [26]héxt
substudies following on from the original RE-LY d@rihave shown that the benefits of dabigatran are
similar between patients who have never receivgithanin K antagonist (VKA-naive patients) and VKA-
experienced patients [27], and that dabigatranbmamsed as a safe alternative to warfarin in pestien
requiring cardioversion [28].

In the ACTIVE A study, the ACTIVE (AF Clopidogrelrial with Irbesartan for prevention of
Vascular Events) investigators evaluated whetheratidition of clopidogrel to aspirin would redube t
risk of vascular events compared with aspirin alamepatients for whom a VKA was considered
unsuitable [29]. The ACTIVE W trial had previoushemonstrated that the combination of aspirin and
clopidogrel was inferior to oral anticoagulatiom the prevention of vascular events in patients iE at
high risk of stroke [30]. In the ACTIVE A study,valving 7554 patients and a median follow-up of 3.6
years, the investigators found that the combinatibboth antiplatelet agents reduced the risk ojoma
vascular events, especially stroke, compared veifiiria alone but at the price of increased risknafjor
haemorrhage. The clinical implications of the ACEIVA and ACTIVE W trials are that oral
anticoagulation is better than the combination sgirgn and clopidogrel in stroke prevention in pats
with AF, but for patients for whom oral anticoagida is unsuitable, the combination of antiplatelet
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agents is better than aspirin alone, althoughittkeaf major haemorrhage is also greater. Thisfoedes
the need for appropriate counselling and risk ifittation of patients when deciding upon the most
suitable strategy to lower the risk of vasculamgsen patients with AF.

Another important randomised controlled clinic&ltincluding patients for whom a VKA was not
suitable involved the use of new oral direct anthgetitive inhibitor of factor Xa, apixaban [31]. &h
AVERROES (Apixaban vs acetylsalicylic acid to prewestroke in patients with AF who have are
unsuitable for vitamin K antagonist treatment ar idnom this treatment has failed) study involved th
random assignment of 5599 patients with AF (invodvb22 centres in 36 countries) to apixaban (5 mg
twice daily) or aspirin (81-324 mg/day) [32]. Imathstudy, patients with AF were age80 years and had
to have at least one risk factor for stroke in addito being unable to take a VKA, either becati$ad
already been shown to be unsuitable or was deemduk tunsuitable. The investigators found that
apixaban reduced the risk of stroke or systemicatisin without significantly increasing the risk of
bleeding or intracranial haemorrhage and also mdluthe risk of a first hospitalisation for a
cardiovascular cause.

Recent studies in the field of new mechanical apgines to stroke prevention in AF include the
PROTECT AF (Watchman Left Atrial Appendage System Embolic Protection in Patients with AF)
study [33]. In this non-inferiority study, the efficy and safety of a new percutaneous left atrial
appendage (LAA) closure device was compared wittfasia treatment in 707 patients with non-valvular
AF. Study participants had to have at least onefdastor for stroke (in addition to AF) and wereigsed
in a 2:1 ratio to receive the LAA-closure devicel @ubsequent discontinuation of warfarin or warfari
alone (with a target INR of between 2.0 and 3.0 TAA-closure device was successfully implanted in
88% of subjects assigned to the intervention grédigr a mean follow-up of 18+10 months, the prignar
efficacy event rate of stroke (ischaemic or haehagic) was 3.0 per 100 patient-years (95% CI 1.9 to
4.5) in the intervention group and 4.9 per 100 quatyears (95% CI 2.8 to 7.1) in the control group.
Primary safety events were more common in thevetdion group than in the control group, and were
mainly related to periprocedural complications igadial effusion in 4.8%, major bleeding in 3.5%da
periprocedural ischaemic stroke in 1.1%). This ingpat study demonstrates that the Watchman (Ahijtec
Plymouth, Minnesota, USA) LAA-closure device mayoyide an alternative strategy to oral
anticoagulation for the prevention of stroke inigmis at high risk with non-valvular AF and at high
thromboembolic risk, although the trade-off is acreased risk of periprocedural complications eeldab
device implantation. As with all new interventionalocedures, safety of the Watchman LAA-closure
device is likely to improve with increased operagaperience and familiarity with the new technology
[34]. Longer-term follow-up data with an earlier rpgtaneous LAA-closure device, PLAATO
(percutaneous left atrial appendage transcathemusion) system [35], suggest that such devices ca
lower the annualised risk of stroke/TIA comparedhwhe expected stroke/TIA risk assessed using the
CHADS2 score (3.8% a year and 6.6% a year, resedgti although event rates still remain signifitan
[36].

Epidemiology and genetics of AF

Epidemiological studies have shed further lighttb@ mechanisms underlying AF and identified
new risk factors. Using data from the Framinghanariti&tudy, investigators identified a prolonged PR
interval (>200 ms) as a predictor of incident ABcgmaker implantation and all-cause mortality if5/5
individuals (mean age 47 years; 54% women) [37]s Btudy contradicts the previously held beliefttha
first-degree heart block is benign [38] and raif@sher questions about the mechanism by which a
prolonged PR interval might increase the risk ofedeping AF. In another study using 4764 particigan
from the Framingham Heart Study, a new risk scoas developed aimed at predicting an individual’s
absolute risk for developing AF [39]. Age, seX, badass index, systolic blood pressure, treatment fo
hypertension, PR interval, clinically significarirdiac murmur and heart failure were all found &® b
associated with AF (p<0.05, except body mass inoke®.08). When incorporated in a risk score, the
clinical model C statistic was 0.78 (95% CI 0.7®180).

In a subsequent study, the same investigators dbakehe relation between a number of plasma
biomarkers and incident AF using the Framinghanodoéind found that B-type natriuretic peptide (BNP)
was a predictor of incident AF and improved riglastication, increasing the C statistic from 0.(B6%
Cl10.75t0 0.81) to 0.80 (95% CI 0.78 to 0.83) [40]

In another community-based population study of ola@dults (n=5445) who participated in the
Cardiovascular Health Study, NT-proBNP was foungredict new-onset AF, independently of any other
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previously described risk factor [41]. Similar finds have now been reported in a Finnish cohort [42

The potential role of biomarkers may extend beypradicting incident AF—a recent study reportingttha

the kinetics of plasma NT-proBNP release in pasigoresenting acutely with AF provides a potential
means of determining its time of onset and thetgafecardioversion [43]. There therefore appearbd

a promising role for new biomarkers in predictimgident AF, which may help guide clinicians as to
which individuals are most at risk of developing Afd who may benefit from prophylactic treatments.
Other studies looking at population data in womawmehreported body-mass index [44] and birth weight
[45] to be associated with incident AF. Furthermoeeent data from 34 722 participants of the Wdmen

Health Study provided evidence that new-onset AFinitially healthy women was independently

associated with all-cause and cardiovascular nityr{db6].

The past 2 years have seen important advances inderstanding of the genetics and heredity of
AF. Following the landmark discovery using genomnideaassociation studies on subjects from European
and Chinese descent that two sequence variatiocsmmosome 4925 are associated with an increased
risk of developing AF [47], two new AF susceptitilisignals have been identified on the same
chromosome [48]. A meta-analysis of four independmiorts of European descent (the Framingham
Heart Study, Rotterdam Study, Vanderbilt AF Regisind German AF Network) confirmed a significant
relationship between AF and intergenic regions lmmmosome 4 [49]. Interestingly, genetic variamts i
the chromosome 425 region also appear to modilatésk of AF recurrence after catheter ablatiei [
and are associated with the development of AF afiatiac surgery [51,52]. Whether genetic sequencin
of chromosome 4q25 will prove useful in risk strasition for the development of AF after catheter
ablation or cardiac surgery remains to be deterthir@ present, this remains a distinct and promising
possibility. In line with the newly emerging geretiata on AF, studies on population-based coharis h
also provided evidence for a heredity componentngsiata from the Framingham Heart Study,
investigators found that familial AF occurred in851(26.8%) and premature familial AF occurred among
351 (7.9%) participants out of 4421 participants @71 examinations) during the period 1968—-200T7. [53
The association was not attenuated by adjustmenfforisk factors or reported AF-related genetic
variants. Racial factors and ancestry also appedetrelated to the risk of AF. Data from white and
African-American subjects enrolled in the Cardiaxdar Health Study (CHS) and Atherosclerosis Risk i
Communities (ARIC) study suggest that Europeanstngés a risk factor for incident AF [54].

Catheter ablation of AF

In a large prospective, multicentre trial involvid® centres, the use of catheter ablation was
compared with antiarrhythmic drug treatment [55}tafal of 167 patients with paroxysmal AF for whom
at least one antiarrhythmic drug had failed and \Wwhd experienced at least three AF episodes in the
preceding 6 months were randomised (2:1) to undeagjoeter ablation or medical treatment. After a 9
month follow-up period, the investigators found ttlatheter ablation resulted in a longer time to
treatment failure and significantly improved quglif-life scores. Major 30-day treatment-relatesdeade
events occurred in five of 103 patients (4.9%)tadavith catheter ablation and five of 57 patigBt8%)
treated with antiarrhythmic drugs. An improvementtihe quality of life was also demonstrated in a
prospective follow-up study of 502 symptomatic sab§ who underwent AF ablation [56]. The
improvement in quality of life was sustained ateass in patients with and without recurrence of AF,
although the change was greatest in patients whained free from AF and without antiarrhythmic drug
treatment.

Several well-respected, high-volume centres haeentyy published their long-term outcomes
following catheter ablation for AF. The Bordeawougp reported their 5 year follow-up data on 100
patients (86% male; age 55.7+9.6 years; 63% pamosay$\F; 36% with structural heart disease) [57].
Arrhythmia-free survival rates after a single cétheblation procedure were 40%, 37% and 29% at 1,
and 5 years, respectively (most recurrences oatwver the first 6 months). A total of 175 procestur
were performed with a median of two for each pat{h patients underwent a second procedure ard 17
third). There were no periprocedural deaths, aljhomajor complications (cardiac tamponade requiring
drainage) occurred in three patients (3%), and moonplications (arteriovenous (AV) fistula, fembra
pseudoaneurysm and asymptomatic pulmonary veirogtanoccurred in another three patients. The
important point to note from this study is that e\ experienced hands with a selected AF populatio
(patients who are referred for AF ablation tendéoyounger and have fewer comorbidities), thera is
steady decline in arrhythmia-free survival withugences seen up to 5 years after ablation, althtiug
majority occur within the first 6—12 months.
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An experienced German centre also recently repdheit long-term follow-up data of catheter
ablation in 161 patients (75% male; age 59.8+9atg)ewith symptomatic paroxysmal AF and normal left
ventricular function [58]. They found that 75 patie (46.6%) were in sinus rhythm after the initial
procedure during a median follow-up period of 4ehang (0.33 to 5.5 years). A second procedure was
performed in 66 and a third procedure in 12 pasie@®ne patient had an aspiration pneumonia that was
successfully treated and two developed a steriliegrelial effusion that did not require drainage @ther
procedural complications were noted). There wasva flate of progression to chronic AF during the
follow-up period, which was seen in only four pat&(2.5%).

A group from London, UK, similarly reported theamg-term results following catheter ablation for
AF in 285 patients (75% male; mean age 57 (SD ®hys; 53% paroxysmal AF; 20% with structural
heart disease) undergoing a total of 530 proced683sDuring a mean follow-up of 2.7 years (0.27td
years), freedom from AF/atrial tachyarrhythmia v&&86 for patients with paroxysmal AF and 68% for
those with persistent AF. Complications includerké¢hstrokes/TIAs. Late recurrence was three per 100
years of follow-up after >3 years. The investigatalso found that targeting complex fractionatedlat
electrograms (CFAESs) during the ablation procedomgroved outcome in patients with persistent AF.
However, this was not seen in a randomised studypnpeed by another group in which 119 patients with
persistent AF were randomised to additional CFAEtan following pulmonary vein isolation or no
additional ablation [60].

In summary, the reports on long-term success fatlsving catheter ablation for AF demonstrate
that the procedure is effective in a selected gfugymptomatic patients with AF, although a sigriht
proportion require more than one ablation procedinere are risks of periprocedural complicationd a
AF recurrence remains a possible problem, evem #iflew-up periods as long as 5 years. It showdd b
noted that reported outcomes from the differenttresncannot be directly compared, since there are
differences in patient population (eg, percentafggatients with paroxysmal and permanent AF, pétien
with structural heart disease), techniques usedm(setal pulmonary vein isolation vs wide area
circumferential ablation), length of follow-up angkthods used to detect AF recurrence.

A number of studies have been performed to seanchdw non-invasive parameters which may
help to predict AF recurrence following cathetefaiibn. These factors include renal impairment [61]
novel echo parameters such as the atrial electtwanézal interval [62], atrial fibrosis assessedhvéatho
[63] or MRI [64] and B-type natriuretic levels [65]

Ventricular arrhythmias and sudden cardiac death

Ventricular arrhythmias after myocardial infarction

To further understand the significance of the omnge and timing of ventricular arrhythmias in
the context of primary percutaneous coronary irgetion (PCl), a secondary analysis of the APEX AMI
(Assessment of PEXelizumab in Acute Myocardial dafi@an) trial was undertaken [66]. Of the 5745
patients with ST-elevation myocardial infarctioregenting for primary PCI (across 296 hospitalsin 1
countries), ventricular tachycardia/ventricularrifilation (VT/VF) occurred in 329 (5.7%). Clinical
outcomes and 90-day mortality were found to be wdnsthose with VT/VF than in those without.
Furthermore, outcomes were worse if the VT/VF omxuidate (after the end of cardiac catheterisation)
rather than early (before the end of cardiac catfsattion). The occurrence of ventricular arrhytsni
remained associated with a significantly increagextality after adjustment for potential confourgjer
although whether they were causally related to @gyoprognosis or simply a reflection of more sever
heart disease is not yet clear.

In the Occluded Artery Trial-Electrophysiologicale®hanisms (OAT-EP) study, PCI to open a
persistently occluded infarct-related artery aftar acute myocardial infarction (AMI) phase was
compared with optimal medical treatment alone tdemheine which strategy reduced markers of
vulnerability to ventricular arrhythmias [67]. Tleewere no significant differences in heart ratealality,
time-domain signal-averaged ECG, or T-wave varighilarameters (all surrogate markers of ventricula
instability) between either group at 30 days anedr after the AMI, which is consistent with thelaof
clinical benefit from PCI in stable patients affevll with persistently occluded infarct-related aigs in
the main OAT study.

The Cardiac Arrhythmias and Risk StratificationekfiMyocardial Infarction (CARISMA) trial was
designed to investigate the incidence and prognasignificance of arrhythmias detected by an
implantable cardiac monitor among patients afterl Alth impaired left ventricular (LV) function [68]

A total of 297 patients (out of 5969 initially sereed) who had had a recent AMI and had reduced LV
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ejection fraction (LVEF<40%) received an implantable loop recorder withiad days of the AMI and
were followed up every 3 months for an average.8t@5 years. The investigators detected a clilyical
significant number of bradyarrhythmias and tachyghmias in these patients (28% new-onset AF, 13%
non-sustained VT, 10% high-degree AV block, 7% i§igent sinus bradycardia, 3% sinus arrest, 3%
sustained VT and 3% VF). In particular, intermittbigh-degree AV block was associated with a very
high risk of cardiac death. The arrhythmogenic sabs for ventricular arrhythmias following repesion
therapy for AMI was investigated in a study of 3MAsurvivors referred for catheter ablation of VT
(1349 years after the AMI) [69]. Of these, 14 patiehad early reperfusion during AMI, while 22 were
non-reperfused. The investigators found, usingiléetaelectroanatomical mapping, that scar size and
pattern were different between VT patients with amidhout reperfusion during AMI, with early
reperfusion and less confluent electroanatomical seing associated with faster VTs.

Risk stratification for sudden cardiac death anglantable cardioverter defibrillators

A continuing area of active research in ventric@ahythmias and sudden cardiac death (SCD) is
in improved methods of risk stratification and s&tn of appropriate implantable cardioverter
defibrillator (ICD) recipients [70]. A number of nénvasive cardiovascular tests have recently been
evaluated among patients with an increased risBQ@D (eg, AMI survivors and patients with coronary
artery disease and cardiomyopathies) with promisegults. These include T-wave alternans [71,72],
single-photon emission CT myocardial perfusion imgg[73], sympathetic nerve imaging with 123-
iodine metaiodobenzylguanidine [74] and late-gadoih enhancement on cardiac MRI [75]. In addition,
plasma biomarkers, such as serum collagen levélishweflect extracellular matrix alterations timady
play a part in the generation of the arrhythmogesnibstrate [76]. may have a future role in risk
stratification. Genetic markers may also be relevas suggested by the observation from a combined
population of 19 295 black and white adults frora Atherosclerosis Risk In Communities Study and the
Cardiovascular Health Study that sequence varigtionthe nitric oxide synthase 1 adaptor protein
(NOS1AP) were associated with baseline QT inteara the risk of SCD in white (but not black) US
adults [77,78].

Another important area requiring further clarificat is the optimal timing of ICD insertion among
AMI survivors who are deemed to be at greatest $kSCD. The landmark DINAMIT study
(Defibrillation IN Acute Myocardial Infarction Tri which did not show any mortality benefit from
prophylactic ICD insertion in patients after AMItifie device was inserted within 40 days of the xnde
event [79], has been used to guide current recomatiems on ICD insertion among AMI survivors. A
recent secondary analysis of this trial confirnteel @riginal findings that the reduction in suddeatth in
ICD patients was offset by an increase in non-dghrinc deaths, whichwas greatest in those who
received ICD shocks [80].

A postmortem study looking at 105 autopsy recoffgsatients from the VALIANT (VALsartan In
Acute myocardial infarctioN Trial) study who hadedi suddenly showed that recurrent myocardial
infarction or cardiac rupture accounted for a hpgbportion of sudden death in the early periodradte
AMI, thereby partly explaining the lack of benetit early ICD insertion on overall mortality [81].
Arrhythmic death was more likely to occur later(after 3 months), which is consistent with the fings
of improved survival among ICD recipients from athmajor ICD trials in which the devices were
inserted at a later stage. It should be noted, Wiexwyehat 20% of sudden deaths in the first moffitér a
AMI were presumed arrhythmic as there was no sjgegibstmortem evidence of any additional
abnormality that might have caused the sudden ddasiignificant proportion of patients who have an
AMI therefore appear to continue to die suddenlytlie early postinfarction period from cardiac
arrhythmias. These patients are not included imeogirinternational guidelines for ICD insertion and
remain a group for which more research is requifetbther group of patients who are not covered by
current primary prevention ICD guidelines are thegéh relatively preserved LVEF after an AMI.
Although these patients are at lower risk of SCBnththose with poor LVEF, they represent a larger
proportion of AMI survivors.

Data from a multicentre Japanese study suggestirthtite era of primary PCI there is a low
incidence of SCD among AMI survivors (overall méittawas 13.1% and SCD 1.2% over an average
follow-up period of 4.2 years among 4122 patief@8). The risk was highest for those with poor LVEF
(<30%), although the absolute number at risk wasatgist in those with relatively preserved LVEF
(>40%).
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The Intermediate Risk Stratification Improves Suabi(IRIS) trial published in 2009 further tested
the hypothesis that early implantation of an ICDRrsafter an AMI could improve survival comparedtwit
optimal medical treatment [83]. This was a randeahjgprospective, multicentre trial which enrolle2B8
patients, 5—31 days after their AMI, who met thikof@ing clinical criteria: LVEF<40% and a heart rate
>90 bpm on the first available ECG or non-sustaii@d>150 bpm) during Holter monitoring. The main
difference between this study and DINAMIT was ateomporary patient population (70% had undergone
PCI and the majority were receiving optimal long¥ienedication) and additional non-invasive critéda
identify a population at potentially higher riskowWever, the investigators did not find that ICDreqmy
reduced overall mortality after a mean follow-up ®f months. Consistent with the findings from
DINAMIT, the reduced incidence of SCD among ICDipsents in the IRIS study was offset by an
increased incidence of non-SCD.

Catheter ablation of ventricular arrhythmias

The VTACH (Ventricular Tachycardia Ablation in Corary Heart disease) study, involving 16
centres in four European countries, assessed tieati@d benefit of catheter ablation of VT befofeD
implantation in patients with a history of VT, mywdial infarction and LVER50% [84]. Patients
(n=110) were randomly allocated to receive cathatdation and an ICD or an ICD alone and followed-u
for a mean period of 22.5 months (SD 9.0). The stigators found that prophylactic VT ablation befor
ICD implantation prolonged the time to VT recurrerfoom 5.9 months (IQR 0.8-26.7) in the ICD only
group to 18.6 months (lower quartile 2.4 monthgarpquartile could not be determined) in the abtati
and ICD group. Complications related to the ablapioocedure occurred in two patients. This studwp is
accordance with an earlier prospective randomigedysof 128 patients, which demonstrated that
prophylactic catheter ablation of the ventriculathgthmogenic substrate reduced the incidence Bf IC
therapy in patients with a history of myocardidianction and previous ventricular arrhythmias [85].
should be noted that VT ablation was performedximeeienced centres in both these trials and tlatth
was ho significant effect of catheter ablation eerall mortality. Whether VT ablation should rowgin
be performed before ICD insertion for secondarywe@ngion of SCD in stable patients with previous
myocardial infarction remains to be determined.

There has been an increase in the number of ptiblisaon epicardial ablation for VT over the past
few years in view of the realisation that not alld/can be successfully eliminated by an endocacodii
approach [86,87]. In a retrospective study of 1pardial ablations for VT (out of a total of 913TV
ablations) in three tertiary centres evaluating shéety and mid-term complications of epicardial VT
ablation, the risk of major acute (epicardial biegd coronary stenosis) and delayed (pericardial
inflammatory reaction, delayed tamponade, coronanjusion) complications related to epicardial asce
was found to be 5% and 2%, respectively [88]. Tieees although this technique can be effectiveoims
cases, especially where endocardial ablation hiexdfdt is associated with significant morbiditych
should only be performed in centres experiencel this technique.

The prognostic significance of frequent prematwetsicular contractions (PVCs) and the effect of
catheter ablation of these ectopics has receivelddiuattention recently. In a study of 239 asympatc
patients with structurally normal hearts and fraqueVCs (>1000/day) from the right or left venttiu
outflow tract, a significant negative correlatioetlween PVC prevalence artddVEF and positive
correlation with6LV diastolic diameter was observed over a 5.6 (SD-{ear period [89]. In addition to
PVC burden, other factors such as longer PVC durapiresence of non-sustained VT, multiform PVCs
and right ventricular PVCs may be associated witteeline in LV function [90,91]. Although it is wel
known that catheter ablation of frequent PVCs caprove and restore LV function in some patients, th
potential benefits of ablation in patients with mat LV function have been less well studied. A
prospective study of 49 patients with frequent P\46d normal baseline LVEF demonstrated that cathete
ablation can improve the subtle LV dysfunction-detd pre-ablation using speckle tracking imaging
analysis [92]. However, unanswered questions renmaifuding benefits of catheter ablation on hand e
points (especially mortality) and when ablationwdldde performed (degree of PVC burden, LV fungtion
after a trial of antiarrhythmic medication?).

Cardiac resynchronisation therapy and pacing

Two pivotal cardiac resynchronisation therapy (CRIMical trials have been published in the past
2 years that potentially expand the indications@®RT in patients with heart failure to those in NXH
class | and Il symptoms. MADIT-CRT (Multicenter Aumatic Defibrillator Implantation Trial-CRT)
compared the use of ICD alone with CRT-D (CRT wathdefibrillator component) in patients with
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asymptomatic or mildly symptomatic heart failurenpgoms (NYHA class | or 1), LVEE30% and QRS
duration of>130 ms [93]. During an average follow-up of 2.4 rgedewer patients in the CRT-D group
experienced the primary composite end point (allseamortality and heart failure) compared with the
ICD group (17.2% compared with 25.3%, respectivghz0.001). Although these results appear
impressive at first glance, closer examinationhaf data reveals that the main superiority of CRvd3

in reducing the rate of hospitalisation for heaiture and that there was no significant differemnte
mortality between the two groups (which was 3% afigy Furthermore, the study failed to show that
NYHA class | patients fulfilling the enrolment aiia benefited from CRT-D.

In RAFT (Resynchronisation-Defibrillation for Amlkaibry Heart Failure Trial), CRT-D was
compared with ICD alone in patients with NYHA cldksr Il heart failure, LVEK30%, intrinsic QRS
duration>120 ms or a paced QRS duration>@00 ms [94]. The investigators found that over ame
period of 40 months, the primary outcome (all-cameetality or heart failure hospitalisation) ocadrin
fewer patients in the CRT-D group (33.2% comparéith W0.3% in the ICD group, p<0.001). Unlike
MADIT-CRT, RAFT demonstrated that CRT-D significgnteduced overall mortality and cardiovascular
mortality compared with ICD alone, although moresexde device-related events were also seen in the
CRT-D group. Possible reasons for mortality berssegn in RAFT, but not MADIT-CRT, are that RAFT
included patients with more advanced disease (amidteer proportion with ischaemic heart disease) an
follow-up was longer and more complete.

A number of subanalyses of MADIT-CRT have since rbemnducted to provide further
information on the findings. One subanalysis dertrated that women experienced significantly greater
reductions in all-cause mortality and heart failtman men, which was accompanied by greater echo
evidence of reverse cardiac remodeling [95]. Anothebanalysis looking specifically at the echo
parameters and performance between the two grawpsl fthat CRT significantly improved cardiac size
and performance compared with the ICD-only strateglgich probably accounted for the outcomes
benefit in the CRT-D group [96]. Other studies hals provided additional echo evidence that CRT in
mild heart failure (NYHA class I/11) results in nuajstructural and functional reverse remodellingolh
may prevent disease progression [97,98]. The PAR&ci(g to Avoid Cardiac Enlargement) study
explored whether biventricular pacing was bettenthight ventricular (RV) apical pacing in prevegti
adverse cardiac remodelling in patients with bradyia and normal ventricular function at basel@@][

In this small randomised study of 177 patientsois#éd up over a 12-month period, the investigators
found that the mean LVEF was significantly lowertire RV-pacing group than in the biventricular-

pacing group (54.849.1% vs 62.2+7.0%, p<0.001)hwit absolute difference of 7.4% points. However,
the beneficial effects of biventricular pacing oche parameters in this group of patients were not
accompanied by any clinical benefit.

Other important and continuing areas of investagath the field of CRT include how best to select
candidates who are most likely to respond to CRd laow to optimise response. Parameters that have
recently been studied to improve patient seleaticiude QRS morphology in MADIT-CRT (left bundle
branch block (LBBB), rather than non-LBBB, patteappears to be the predominant morphology—that
is, related to response) [100], baseline LV radigbsynchrony, discordant LV lead position, and
myocardial scar in the region of the LV pacing I¢H@iL], and pre-pacing systolic dyssynchrony measur
by tissue Doppler imaging velocity [102]. Considteiith existing knowledge, LV lead positioning has
been reconfirmed to be important in MADIT-CRT pat&[103] and patients with non-ischaemic dilated
cardiomyopathy [104]. The prospective, randomiseMART-AV (SmartDelay determined AV
optimisation: a comparison with other AV delay nogth used in CRT) study compared three different
methods of AV optimisation (fixed empirical AV dglaf 120 ms, echo-optimised AV delay, or AV
optimisation with an ECG-based algorithm) in 98€gras with a CRT device to determine if any method
was superior [105]. The study found that neithéroeor ECG-based AV optimisation was better than a
fixed AV delay of 120 ms and therefore concludeat the routine use of AV optimisation techniqgues wa
not indicated. However, the data did not exclugepbssibility that AV optimisation might have aedh
selected patients who do not respond to CRT witpiecal settings.

The potentially deleterious effects of chronic R&cimg on cardiac function were re-examined in
103 patients with isolated congenital AV block. beterm pacing was not found to be associated With t
development of heart failure or deterioration ohtvieular function in patients who were negative fo
antinuclear antibody, although patients who tegtesitive for the antibody were more likely to deyel
heart failure [106]. Pacing in hypertrophic cardimpathy was also recently re-examined in a single-
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centre study, which found some evidence of benefim dual chamber pacing in patients with
hypertrophic cardiomyopathy with NYHA IlI-IV symptts, rest gradients of >50 mm Hg and who were
refractory to other drugs, after follow-up perioafsup to 10 years [107]. Another group of patieinmts
whom the role of pacing has remained controvegsialthose with carotid sinus hypersensitivity (CSH)
with syncope. In a double-blind, placebo-contrglletbssover study, 34 patients (aged >55 year$) wit
CSH and more than three unexplained falls in tleeguling 6 months were randomised to receive a dual-
chamber pacemaker with rate-drop response progmnagnmhich was switched on or off [108]. The
investigators found that the pacing interventiod ha effect on the number of falls and concludexd the

role of pacing for this group of patients remaimsitcoversial. A similar conclusion was reached in a
multicentre study of 141 patients (mean age 78syawith cardioinhibitory CSH [109].

Inherited arrhythmogenic diseases

Major advances have been made in our understarafithe basic mechanisms, genetics and
clinical features of the inherited arrhythmogenigedses (IADs) over the past 2 years. Since thaseot
all be covered in this short overview, only sometted major studies with important implications for
general cardiologists will be mentioned. The ragigansion in our knowledge of the genetic basihef
IADs and rise in commercially available clinical nggic services has brought with it an additional
dimension to how we manage these conditions. Thdereis referred to a number of useful recently
published reviews that examine these issues in oetel [110-112].

SCD without morphological evidence of heart diseaseounted for 23% of cases in a recent
pathological study of UK athletes [113]. Potentialises of unexplained cardiac arrest were systeatigti
evaluated in a prospective study involving 63 patien nine centres across Canada [114]. The tests,
which included cardiac MRI, signal-averaged ECGereise testing, drug challenge and selective
electrophysiology (EP) testing, resulted in a dpediagnosis (IAD, early repolarisation, coronagyasm
and myocarditis) in 35 patients (56%). The remart8 patients were considered to have idiopathic VF
Subsequent genetic testing performed in 19 patfentsd evidence of causative mutations in nine (#7%
of these. Family screening of 64 family membershef nine patients with causative mutations lech t
discovery of mutations in 15 individuals (23%), where subsequently treated. This study provides
evidence that targeted genetic testing may playad m helping to diagnose genetically mediated
arrhythmia syndromes, which may result in succé$afuily screening.

An important study that investigated the preserfcgeaetic factors or modifiers that could partly
explain the phenomenon of incomplete penetrance seecongenital long QT syndrome (LQTS)
identified the nitric oxide synthase 1 adaptor @im{NOS1AP) as one such candidate [115]. Thisemot
was chosen on the basis of previous studies thawesh an association between genetic variants of
NOS1AP and small quantitative increases in the Q@&rval and an increased risk of death in a general
population [77,116]. In the study involving a Sodtliican LQTS population (500 subjects, 205 mutatio
carriers), NOS1AP variants were found to be sigaiftly associated with the occurrence of symptoms,
clinical severity (including cardiac arrest and SG@Dd a greater likelihood of having a QT intenvelhe
top 40% of values among all mutation carriers. hother study involving 901 patients enrolled in a
prospective LQTS registry, three NOS1AP marker Isimgicleotide polymorphisms (SNPs rs4657139,
rs16847548 and rs10494366) were genotyped to asessfect of variant alleles on QTc and on the
incidence of cardiac events [117]. The investigafound that variant alleles tagged by SNPs rs48%71
and rs16847548 were associated with an averagep@@langation of 7 and 8 ms, respectively, whereas
rs4657139 and rs10494366 were associated with axaased incidence of cardiac events. Furthermore,
the rs10494366 minor allele was an independentnmsigc marker among patients with QTc <500 ms,
but not in the entire cohort. These two studiesalestrate that genetic testing for variants in ti@S4AP
and tagged SNPs may be clinically useful for riglatdfication of patients with congenital LQTS and
potentially guide the choice of therapeutic stregeg

The FINGER (France, Italy, Netherlands, GERmanygjstey, one of the largest series on patients
with Brugada syndrome (BrS) so far, involved 1028isecutive individuals (745 men; 72%) with BrS
(with a spontaneous or drug-induced type | ECG) wimpe followed up for a median period of 31.9
months [118]. The cardiac event rate per year wa% in patients with aborted SCD, 1.9% in patients
with syncope and 0.5% in asymptomatic patientss Shidy provides important information that thergve
rate among asymptomatic patients with a Brugada B&@Gch comprised 64% of subjects in the registry)
is low. In addition, symptoms and a spontaneoug tYypECG were predictors of arrhythmic events,
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whereas gender, familial history of SCD, inductkilof VTs during an EP study and the presence of an
SCNS5A mutation were not predictive of arrhythmients.

In an interesting mechanistic study of BrS, in vik@gh-density mapping using non-contact
mapping array was performed in the right ventrimlel8 patients with BrS and 20 controls [119]. The
investigators identified marked regional endocdrdiimduction delay and heterogeneities in repaios
in patients with BrS and proposed that the slowdoetion zones may have a role in the initiation and
maintenance of ventricular arrhythmias.

In line with these findings, an outstanding studgswsubsequently performed in which nine
symptomatic patients with BrS who had recurrent &tsodes underwent endocardial and epicardial
mapping of the right ventricle. Ablation at unicgtenormal low voltage sites (clustering exclusivialyhe
anterior aspect of the RVOT epicardium) rendered\WFTnon-inducible in seven of the nine patients,
with no recurrence of ventricular arrhythmias ih ftients over a follow-up period of 206 months.
Interestingly, normalisation of the Brugada ECGtgyat was seen in eight patients after ablations Thi
important proof-of-concept study lends further sappo the notion that the underlying EP mechariism
patients with BrS is delayed depolarisation in R¥ outflow tract (specifically over the anterior
epicardial region) and demonstrates for the firsietthat substrate modification may be an effective
strategy in patients with symptomatic BrS with reent VF episodes.

Flecainide has recently emerged as a promisingtreatment for catecholaminergic polymorphic
ventricular tachycardia (CPVT). In a mouse modeCBNVT, flecainide was found to prevent arrhythmias
by inhibiting cardiac ryanodine receptor-mediatealcitm release [120] In the same publication,
flecainide also completely prevented CPVT in twadiggets who had remained highly symptomatic with
conventional drug treatment. In a clinical study3@f patients who had received flecainide because of
exercised-induced ventricular arrhythmias despotreventional treatment, flecainide was found to egith
partially or completely reduce the arrhythmias @%/0of cases [121].
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Introduction

Cardiomyopathies are myocardial disorders in whible heart muscle is structurally and
functionally abnormal in the absence of coronartersr disease, hypertension, valvular disease and
congenital heart disease, sufficient to cause biserwved myocardial abnormality. They are classified
a number of morphological and functional phenotygies can be caused by genetic and non-genetic
mechanisms. A few key themes have been domina@0i®—-11, foremost of which are the use (and
interpretation) of increasingly sophisticated genenalyses and the use of new non-invasive imaging
techniques to study clinical phenotypes. There viewe advances in treatment reported and it remains
clear that there is a need for properly conducaedomised trials in all forms of cardiomyopathy.

Hypertrophic cardiomyopathy (HCM)

HCM is defined by the presence of myocardial hypghy unexplained by loading conditions. It is
a genetic disorder predominantly caused by mutationsarcomere protein genes, but other genetic
diseases, including metabolic disorders such asesom—Fabry disease, account for a substantial
minority of cases [1].

The literature over the past year illustrates thatioued importance of conventional diagnostic
tools such as ECG and echocardiography in the deagf HCM, but various refinements using différen
technical approaches, such as deformation imagmdy 3D echo, were reported. Perhaps the most
important advance has been the use of cardiac MRb aspects were prominent: the ability of
cardiomagnetic resonance (CMR) to detect myocarskgiments ‘invisible’ to echocardiography (eg,
posterior septum and apex) and probably more iraptyt the ability to image myocardial scar using
gadolinium enhancement. Numerous papers have egdnthe pattern and distribution of scar and its
relation to clinical presentation and prognosis4[2-Most data suggest that the presence of scar is
predictive of heart failure rather than sudden ieardeath, but larger unbiased cohort studieseayeired.
Methods to detect diffuse fibrosis are likely to é@&en more important as this probably developsnat a
early stage of the disease and represents an ampdinerapeutic target [5,6].

Management

Many patients with HCM experience premature deathave decades of poor health. The current
state-of-the art in the management of each patiétht HCM focuses on three aspects of the disease:
identification of individuals who are at increas@sk of sudden cardiac death and thus might befrefi
implantable cardioverter-defibrillator (ICD) treadnt; relief of left ventricular (LV) outflow tract
obstruction and palliation of limiting symptoms sad by systolic or diastolic dysfunction. In altel
areas, treatments remain suboptimal, particularlthe prevention of progressive heart failure. Rt
benefits of presymptomatic diagnoses in affectedifamembers, largely justified on the basis of derwl
death prevention, is also an emerging theme in rpapers [7,8].

Relief of LV outflow obstruction

Several meta-analyses comparing the results oflseptectomy with septal alcohol ablation have
been published [9-12]. In general, these studiesvstmat alcohol septal ablation is associated with
broadly similar mortality rates and improvementsfimctional status to those reported for surgical
treatment, albeit with a higher risk of permaneatgmaker implantation and greater postintervention
outflow tract gradient. Some series have shownxaess of deaths after alcohol ablation, resultmg i
cautionary comments about the safety of this proeedO The search for alternative treatments for
outflow tract obstruction also continues with repoof radiofrequency ablation of the septum and
reappraisal of dual chamber atrioventricular setiakepacing [13—-15]. In the absence of a randomised
comparison, the controversies about the relatrengths and weaknesses of each of these treatmiints
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continue. Currently, invasive treatment of LV ootfl obstruction is recommended only in patients with
drug-refractory symptoms.

Sudden cardiac death

In contemporary practice, a small number of clihitsk markers are used in aggregate to predict
the probability of sudden cardiac death and theal rfee ICDs [16,17]. While remaining valid, current
approaches have important limitations. In particuteany patients receiving ICDs for primary prevemt
never require device intervention, are exposedsts rof device-related complications and remairisit
of premature death from thromboembolic stroke amdqessive heart failure [18]. In addition, whiket
genetic causes of HCM in children are similar tos# in adults [19], conventional risk prediction
algorithms may not apply to paediatric populatifi®@]. Further data on risk prediction and randoise
trials of interventions that might prevent disepsggression are clearly necessary.

Refractory symptomatic HCM

It has been hypothesised that excessive sarcone@ecgy consumption is important in the
pathophysiology of HCM and other heart muscle diseaThe mechanism of this energetic disturbance is
not understood, but high energy phosphate ratiesresiuced in patients with mutations in sarcomere
proteins and little or no hypertrophy, suggestimgt tenergy deficiency is a fundamental charactenst
the HCM phenotype. As disturbance of fatty acidabetism is one the key drivers of inefficient energ
use in the failing heart [21], perhexiline, an Witor of mitochondrial fatty acid uptake, was usedreat
exertional symptoms in a randomised placebo-cdetidtial. Perhexiline improved symptoms, exercise
capacity and diastolic function during exercisesymptomatic patients with non-obstructive HCM,
suggesting that this and similar drugs might besaf in some patients [22].

Family screening

Recently published cost-benefit analyses compagegetic and clinical screening strategies
provide an economic argument for the use of gertesting in family screening [7,8]. However, the
published models are based on the assumptionigkaprediction algorithms developed and validated i
populations at relatively high risk (largely conganig proband patients) apply equally to cohortewaer
baseline risk (Moons et al., unpublished data)adidition, confounders such as family size, disease
penetrance, genetic variants of uncertain signifieaand the relatively high frequency of compound
heterozygosity are largely unaccounted for in arreost-efficacy models. Prospective evaluation of
different screening strategies is necessary.

Arrhythmogenic right ventricular cardiomyopathy

Arrhythmogenic right ventricular cardiomyopathy (XRB) is a genetic heart muscle disease
characterised histologically by cardiomyocyte lassl replacement by fibrous or fibrofatty tissued an
clinically by arrhythmia, sudden cardiac death &edrt failure. In many people, the disease is chbge
mutations in genes that encode components of tieecalated disc of cardiomyocytes [23]. Clinically,
ARVC is difficult to diagnose, requiring integratioof data from family members, genetic testing,
electrocardiography and imaging techniques.24 Ta@nmanagement problems in ARVC are prevention
of sudden cardiac death and treatment of symptoraatiythmia and heart failure.

Aetiology

Systematic family studies have shown that ARVCnikerited in up to 50% of cases as an
autosomal dominant trait with incomplete penetraand variable clinical expression. To date, most
studies have shown that the majority of familiabes are caused by heterozygous mutations in genes
encoding desmosomal proteins, but other genes haea implicated including transforming growth
factor f3 and transmembrane protein 43 (TMEMA43), a cytapiasnembrane protein [23,25]. Over the
past year, further evidence of genetic heteroggiheis been demonstrated by the discovery of pattioge
mutations in desmin, an intermediate filament pmptand titin [26—28]. In addition, studies continto
report complex genetic status in many patients withtiple variants in different desmosomal gene3.[2
The presence of multiple mutations appears to asereéhe severity of the clinical phenotype, bub als
poses a challenge for the interpretation of gerteiting, particularly with regard to variants tmaay
occur in normal populations which do not causeatisan themselves, but might conceivably alteragise
susceptibility in the presence of other genetierorironmental factors.

Diagnostic criteria

As in other heart muscle diseases, current diagnpstradigms for ARVC represent the latest
iteration of a scientific and clinical narrativeathbegan with the study of severe cases presewtiig
sudden cardiac death or ventricular arrhythmiah®agical examination of postmortem specimens from
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these advanced forms of the disease were usethtaisis histological hallmarks of the disease—namel
fibrofatty replacement, aneurysm formation and trigéntricular dilatation. Thereafter, standard iclih
tools such as ECG, ventriculography, echocardidyragnd latterly cardiac MRI have been used to
diagnose ever more subtle manifestations of thtoluigical phenotype. Recognition that the diséase
familial trait caused by mutations in genes thatector proteins of the intercalated disc, has addetis
complexity [30]. A rationalisation of these diffateaspects of the disease formed the basis forfraddi
diagnostic criteria published simultaneously incGiation and the European Heart Journal in 2010.24
This important paper has already defined futunéiacdil and scientific enquiry, and evidence from ifas
suggests that the sensitivity and specificity @f thteria have improved [31,32]. Nevertheless,greater
emphasis on quantification and genotyping is alepdsing significant diagnostic and management
challenges. For example, athletic training aloney mesult in a phenotype that fulfils criteria ineth
absence of genetic evidence for the disease [3BE&IG criteria may also show considerable varigbili
with time [34].

Prevention of sudden death

In spite of the reputation of ARVC as a major caobsudden cardiac death, prospective data on
the risk of sudden death in unselected populatems its prevention are surprisingly few. Current
AHA/ACC/ESC 2006 guidelines for the management afigmts with ventricular arrhythmias and the
prevention of sudden cardiac death recommend ICPlaintation in patients with ARVC who have
documented sustained ventricular tachycardia (MTyemtricular fibrillation (VF) and who are receiyg
optimal medical treatment with reasonable expematif survival with a good functional status for n@o
than 1 year. Recommendations in patients withoasdhfeatures are necessarily more speculative.
Retrospective analyses have identified a numberoséible predictors of adverse outcome in probands,
including early age of onset of symptoms, partitgrain competitive sports, a malignant family bist,
severe right ventricular dilatation, LV involvemergyncope, episodes of ventricular arrhythmias and
increased QRS dispersion on 12-lead ECG. In 20b&xa@o and colleagues published a study on 106
consecutive patients with ARVC who received an Ied3ed on one or more arrhythmic risk factors, such
as syncope, non-sustained VT, familial sudden deattl inducibility at programmed ventricular
stimulation [35]. During follow-up, 24% of patientsd appropriate ICD interventions, 17 of which%d6
were for VF or ventricular flutter. All patients rsived to 48 months. Syncope was the most important
predictor of ICD intervention but programmed vettitar stimulation had a low accuracy for predicting
ICD treatment. These data add to current advicd@@r implantation in symptomatic patients, but the
issue of primary prevention in asymptomatic pateetnains a question for the future.

Dilated cardiomyopathy (DCM)

DCM, when defined as LV dilatation and systolic aimment in the absence of previous myocardial
infarction, is one of the commonest heart musdeates in developed countries.

Over the past year, research emphasising the ienpmtof genetics in the aetiology of inherited
and apparently acquired forms of DCM has been ajment feature. Tissue characterisation imaging
with CMR is another notable feature of recent DCAdearch, with studies suggesting that it provides
additional diagnostic and prognostic informatiomti®nt management continues to consist largely of
standard symptomatic and prognostic heart failteatinents, but recent work has begun to identiéy th
importance of aetiology in determining management.

Aetiology

The difficulty in distinguishing between inheriteshd acquired cases of DCM remains a major
challenge as the profile of clinical findings rgrélelps to identify aetiology. In cases of sporatisease
(ie, in the absence of affected family membersgurnstantial evidence may suggest the causatikacar
injury is inflammatory, toxic, load or heart ratepgndent, or due to metabolic abnormalities. Howeve
recently published data suggest that genetic stibdigp is often underestimated in apparently stic
disease. In the past, animal data have demonstifaeddportance of host genetic factors in deteimgin
susceptibility to cardiomyotrophic viral pathogefsi 2010, an association between myocarditis and
common gene variants was reported for the firsetim humans [37]. In peripartum cardiomyopathy,
studies demonstrated an association of a chromddomes with peripartum DCM [38] and the presence
of undiagnosed DCM in first-degree family membe3sof 10) of women diagnosed with peripartum
DCM [39].

Recent genetic studies have also challenged prayi@eccepted concepts of disease pathogenesis
[40-54]. A study of 100 unrelated patients withoftithic DCM [41] identified desmosomal gene
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sequence variants (some previously associatedARWC) in 18 patients, five of which were classifiad
pathogenic. In limited co-segregation studies i ¥ the pedigrees, no mutant gene carriers feifill
diagnostic criteria for either ARVC or DCM, but ép@ent ventricular ectopy and/or myopathic patterins
late gadolinium enhancement (LGE) were detected some mutation carriers with normal
echocardiograms. These findings illustrate thedeagy of genetic variants in patients with DCM anel
heterogeneous and often subtle manifestationssefde in relatives who carry the same variant.

Advanced cardiac imaging and myocardial charactgois

Tissue characterisation, CMR’s unique contributtonnon-invasive imaging, can differentiate
normal myocardium from oedematous, fibrotic andtmated myocardium and can detect fatty change. In
specific clinical situations, the profile, spatidistribution and temporal characteristics of tissue
abnormalities, can differentiate between causesartliac damage [55-57]. Myocardial LGE after
myocardial infarction is typically subendocardial;non-ischaemic DCM, LGE is detected in at leamst-0
third of cases [58-60] and is typically mid-wall subepicardial, but neither the presence of LGEsor
localisation are specific for any particular aaigy [41,61,62]. However, recently published work
suggests that the presence of LGE may be a mafkbsense severity and is prognostically imporiant
some settings [58-60;63-65]. Management strateties incorporate LGE findings have not been
formulated or assessed.

CMR in the diagnosis of myocarditis, in particuleith respect to acute and chronic abnormalities
in tissue characteristics and their relation teds® progression to DCM and to the developmeneafth
failure [56,57,66].

Larger studies are now needed to validate CMR distim criteria for myocarditis in a variety of
clinical settings (eg, in a cohort with idiopatHixCM), and to establish whether CMR findings have
prognostic value.

Treatment

Guidelines for pharmacological and device therapiedeart failure make little reference to
aetiology-specific management. In considering iations for device therapy (both ICD and cardiac
resynchronisation therapy), major national guidedisuggest slightly different criteria for non-igemic
than for ischaemic heart failure that recognisegifeater likelihood that, on average, non-ischadd@d/
may have a better prognosis [67-69].

Recent work by Millat et al identifies some of thezards in assuming homogeneity among patients
with DCM.45 They demonstrated that nearly 10% ofelaied patients with DCM had mutations in
LAMIN A/C, a cause of DCM associated with partialjyahigh risks of ventricular arrhythmias and
progressive conduction disease [70]. Similar cooapions are also common in the cardiomyopathy
associated with myotonic dystrophy [71,72].

More conventional imaging findings may also be imgot in refining device therapy [73-75].
Recent publications describe the prognostic impadaof functional mitral regurgitation, a featurke o
DCM related to LV geometry, contractility and dysskirony [76,77]. Rossi et al demonstrate, in non-
ischaemic DCM, that functional mitral regurgitatimnassociated with doubling of a combined end tpoin
of all-cause mortality hospitalisation and worsgnireart failure [74].

Genetics

Many of the inherited cardiac conditions for whighgenetic cause was first detected were highly
penetrant monogenic diseases with a readily ddtlecteardiac phenotype amenable to discovery
approaches such as genetic linkage. In suitabbdspedigrees with highly penetrant disease, linkage
analysis can provide statistical associations betvaegenetic locus/mutation with a disease pheedigp
a statistically robust co-segregation expressea dggarithmic or LOD score). This classic genetic
technique continues to deliver new genetic findimgsereditary heart muscle disease [78,79].

More restricted candidate approaches in mutatiaectien have predominated in recent research;
advantages include lower costs and an ability udyssmall families or individuals with low penetcan
disease. Candidate genes are selected for a nwhbeasons that include membership in a gene group
already associated with disease (eg, sarcometiesmosomal genes), an understanding that the gene’s
function may be important in the development of ptenotype (eg, genes involved in hypertrophic
signalling) and particular features identified imetdisease state (eg, differences in myocardiaé gen
expression profiles between affected and normgkestsd).

Recently published work presenting associationsvéet new candidate genes and heart muscle
disease may be considered in at least three c#éegalescriptions of relative frequencies of geneti

81



Clinical Medicine

abnormalities in genes known to cause a specifieadie [18,43,45,48]; searches for sequence vaimants

genes associated with one heart muscle diseasendthea (cross-over or overlapping phenotypes)
[28,41,42,46-49,52,80] and discovery of sequerar@ants in new candidates not previously associated
with any cardiac disease [81,82].

Until recently, largely empirical evidence has baesed to support candidate gene choice but
selection methods influence the pre-test probghihiait variants in the target gene are diseasergaus
More quantitative techniques for the identificatioihcandidate genes have recently been descril4d [8
85].

Villard and colleagues performed genome-wide assioci studies on pooled DNA samples
obtained from patients with apparently sporadiopdthic DCM [83] Two single nuclear polymorphisms
on chromosomes 1p36 and 10926 were significanig@ated with DCM. An interpretation of these data
is that these loci contain genes that play an itapby but not causal, role in the development ofagic
DCM. However, several mutations in one of the cdati genes (BAG3, chromosome 10 locus) were
identified in patients with familial DCM; severaf ¢these mutations co-segregated with the familial
phenotype. It must be noted that it was unlikebt this study was designed to identify candidateetie
causes of DCM; in any case, none of the loci camgi any of the many known DCM genes were
identified.

Remarkably, another methodological first for canyopathy also identified BAG3 as a cause of
DCM. In the proband and in three affected familynmbers of a multigenerational pedigree with
autosomal dominant DCM, Norton et al performed bativle exon sequencing and a genome-wide
assessment of copy number variation (CNV) [84]eAftxome sequencing, none of the genetic variants
identified in the proband co-segregated with tleease. The high-density genome-wide CNV assay (said
to have single-exon resolution) detected a deletirmompassing exon 4 of BAG3 that co-segregatdd wit
disease. As mutation detection strategies relialyt@an sequencing coding regions of the genomefuiill
to detect CNVs caused by large deletions or irmesti future CNV studies may yet tell us that large
deletions in genes already associated with cardipahies are an important cause of these diseases.

Finally, using a more basic and inclusive approszhdentifying candidate genes, Neely and
colleagues assessed the effects of cardiac-spéaitick-down’ (with RNA-i) of more than 7000 genies
Drosophila reared under conditions of cardiac stf8S]. The authors identified nearly 500 evolusidtly
conserved genes and pathways likely to have driéind conserved roles in the cardiovascular system.
Their findings identify many targets for future dishate gene studies; for example, altered cardiac
repolarisation is associated with a common polyti@m in the human isoform of a gene associated with
a DCM phenotype in Drosophila.

New technology

The term next-generation sequencing (NGS) refera toumber of technologies that provide
massively parallel, high throughput DNA sequencihgchnological advances in the preparation of DNA
before sequencing (enriching and labelling, fornepde), in sequencing chemistry and in bioinformstic
will result in reduced costs and improvements itoanation, accuracy and coverage. Recently published
reviews describe NGS in more detail, and speclficaith reference to inherited heart disease [8p,87

As the inherited heart muscle diseases have girikitelic and locus heterogeneity (multiple
mutations in many different genes), NGS will enablestep-change in both research and diagnostic
applications of DNA sequencing. The first few rdposf NGS being used to detect mutations in these
conditions were published in 2010 and 2011 [84,8B-9
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Effects of Spironolactone on Clinical Outcomes in &lderly Patients with
Chronic Heart Failure

|. Jashi, A. Kadzhaia, N. Tavberidze, T. Turashvili
M. Tsinamdzgvrishvili Institute of Cardiology

Heart failure, a condition predominantly affectiig elderly, represents an ever-increasing clinica
and financial burden for the National Health Sesvithe aim of this study was to determine whether
spironolactone (S) treatment improved on the ougwf an outpatient patients, over 60 years of age
with chronic heart failure.

Methods: 78 male pts, aged 60 to 82, 68% male, with CHHII(INYHA classification) due to
chronic forms of coronary heart disease were exathihe pts were divided in 2 groups depending on
the treatment: | group (37 pts) received ACE-inioits, beta-blockers, cardiac glycosides and dicsps
(25-50 mg once daily) was administered with CHFlitranal therapy — to 41 pts (Il group). Central
hemodynamic was determined by echocardiographyitgoé life was assessed by the Minnesota Living
With Heart Failure Questionnaire. For the 6-minutalk test pts received standardized instructions to
walk as far as possible in 6 min on a 33-m course.

Results: After twelve-month of treatment S improved NYHAass, LVEF, 6-minute walk
distance, and quality-of-life scores — emotionalygical and total (all p<0,05 from baseline) toraager
extent than traditional therapy of CHF. Pts in lihgroup have fewer multiple admissions and speveif
days in hospital.

Conclusions: S is an effective and well tolerated treatment@btF in the elderly. After twelve-
month S treatment subjective complaints and oljectymptoms of CHF decreased and tolerance to
physical activity increased, reduced the functiatass of CHF, which helps the rehabilitation «f. pt
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The Importance of Sonographic Pulmonary “Comet Tait Sign in
Diagnosis of Heart Failure

D.Tsverava, M.Tsverava
The goal of the study was to investigate the impoxte of pulmonary
sonography in the diagnosis of heart failure

Material and methods: We studied no treated 25mat with systolic heart failure (I gr),64
patients with diastolic heart failure (Il gr), 2é@rmal persons (1l gr), 146 patients with differdreart
diseases but without heart failure (IV gr) and 3tignts with COPD (V gr). All patient undergone
standard EchoCG examination with tissue doplerdgragnd thoracic sonography from 10 points of
thoracic wall which corresponds to the projectidieét and right lung lobes.

Results: On lung sonogram in patients with systahd diastolic heart failure we significamtly
often registered “cometa tail” phenomenon which wagdtiple and longstanding and registered from
more than 3 thoracic points. In patients of Ill, &d V gr if “coeta tail” was seen it apeared iordess
points, was single ande short lasting. The countcofmeta tail” registration points was in positive
correlation with heart failure class, diastolic fdigcton class, sonographic liver sice and in negati
correlation with left ventricular Ejection Fraction

Conclusion: Registration of sonographic “Cometd” thibom more than 3 thoracic points is
sensitive (0,91) and specific (0,94) sign of sist@nd diastolic heart failure. Pulmonary sonogyaph
makes it possible to differentiate dispnea of pularg obstruction origine from dispnea induced bgrhe
failure.

0B gH>@YMS:

1. Heart Disease and Stroke Statistics — 2008 Updtart Failure. Cardiovascular Disease.
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©ob0sbgosl,  aymol,  Gog@ggdol, modydemgdols s  Lbgs  Dobogobo  m@Asbmgdols
©obosbgosl.  @mam®i3 bgdmm  omgbodbgm,  Lgwg@meg®dool  @@®ML  bosbpgds
3M5]Bog s yzges Jlmgoemo s m@ysbm (H. T I'ycera. 1997.)

3930392950l Jobgogom s®hgggb:

I @wogygbyd Liamg@meg®doslt gobol ob golg@osmydo m@asbmgdols ¢30@s@glo
©5b05bgo00 5b m@ogglo gOms.

II. Igbeygoygamo sbyy @odo@odgdygeo g ghmog®hdosl.

I1I. b ger g mg@dools dgg@en gdsls g doBmIombo@masb, 9395@ M0
3@ 05ANAO0AMSb, Fomgan Jaeny@slnsb, sb dga@gbols Lobo@mdmsb.

090bmls LobEAMIby of o@ Tgghgdgdom. sobol (330 9dgd0sb omlobodbogos
dolo dgTy39ds, dgd0ge 35333003905 0bY@s3000. 535l Jmdyggos L g@mwsJGomos, 9.§.
bo@doligdy®o Lobyg. Lobols @obsmdgds (Jobol Lodd@mdo), dygdool Lobg (EoMogeo dgsgo
s gobo),  Bgmosbpogd®obogdo,  3039M30gdgbBoios,  ©g303dgbBoios  (go@ogmoym),
ho@ Jodmggdo, Fymagemgdo, g@bboangdol ©gnm@dsios, GOmgogol dmdes. ool bgmgeno
©530(OMgdymos  —  ogoedymall oo  ©odsdgol  doygbgosgo  o@  dgydaros  3o@ol
dmemdg gomgds (9.F. gofem 3000l Lod3@mdo).

L3 g®meEg@dool  OHmL  gx6m  bdods  boosbpgds  (gdogo  Labldgdo
(30@0sONA0FJb0), 39bmgdo (Bombo@gdo), dgmgdo - ¥ge®m bdodo bgaol momgdols
d@m  Qoasbpgdos  obosbgdymo —  dgangdol  @osdmom, bgi@mbom, ®LEgm@moboo.
bdo@op hbpgds Fymygmgdo ggbobs ©s bgamol momgdol dmgm @omsbygdby (goGmbol
bogdgbols Lod3@mado).

g g@meg®@dools  gOm-gOmo  Ssmmabmdoygdo  bodsbos  goen0bmbo,  O®dgeno
25303990905 bgaols momgdol @doan Jlmgomgddo ©s 3gM0sME0 39 s Y.

39%-65F@sgoll HdsdBo Limgdmeg®dool @ml bosbpgds dgdmbgggoms 60-70%-To.
(. Jodmggemodgoano, 1998.H.T. I'yceBa. 1997.)5d @™l gbgogdomn oligogosl, gbmegsaodl,
Logaosdsgol  @oligobgbosl, golE®meygmegbodl, domsdlo@diool  Lobp®mdl.  dmam
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fangodo  (F. MWigley 2008) s@fg@omos Lm@o bsfansgol 1Lgobddg@mgdol ©sbosbgds,
Q9300950 Vg93089dE0mdoo.

‘Jobopsbo mGasbmgdoesh Lgemg@mog®dool ol 3d-bofesgol dgdogy yggemsby
bdoGoe bosbpgds QoA ggdo, aumo, moydgegdo, O3 Jeobogg®se asdmgmobogds 20-
30%  dgdmbgggedo.  dobEmImOGE@mAog@o  aodmygmgggdomn  go  dgbsdagdgaros o3
MGA5bmgdol sbosbgds  godmgsogamobme  dgdmbgggoms  70-100%-Fo. (H. T'. TI'yceBa. 1997.).
sdgodo  Lgemg@meg@dool @Omb  yggensby bdodop  aog@gegdbygaos  dobo  gOm-gHmno
380060390 go®osbBo g.f. CRESTLobp@dmdo. gl s@ol 56930089 (530mb0dgd0), Lows
C s®ol goa3obmbols 3o@ggamo sbml dobodbgdgemo, R - @gobml x9bmdgbo, E — gbmege-
29Lol (bagensdsgol oligobgbos), S- Lgmgdms]@ogool, boam T - G gamgobyogd®obos.

hggb, o3®MAOMs Jmengd@ogds 1979 Fanowsb 2011 Faool homgeom LEsEombs®ols s
53 sBem@ool J0Omdgddo yodmgsgamobgm Lz g@meg@dool w@ml CREST obp®mdols 15
Jgdonbggge — o350dgmgzms sbsgo goygmdes 35-ob - 71 fansdwyg: Joeno - 12, 35353530 - 3;
55350960 boby@derogmds @odwgbodyg mgowsh - 5 Fesdwg.

J3gdmm  dmgago  dJmagyegl  Lgeg@meg@dool  @odsbslbosmgdgemo  dgdmbggggdols
NQRIEES

30039 Ly@ombyg aodmbobyeos odgsdo@ 65 {aol dodsigsio, Gmdgeroi 4 Faool
9356 olly 396@@. gerobogol ddbm@s@mdoym ©g3s®@odgb@do dgdmgows ddodg wos@gols
(Jo@ooldm® 0ol Lobp@mdol) ©s 033g@s@oygmo  ©98935300L, bmaxgd  Qggomogdols
99358900 mbdols  hogogngdom. obggom  YPdo@gdsl  034dmdes  Gomgsbyogd@ebogdo
Lobgbg, gbsbg (Lobbergbols  g30bmwgdom), JoEobmbo  byaol  momgdbdby, bgzdmmbo
0000l dog0dby (9.F. goOmbol 6538960l Lod3Bmdo). s dsiEoom  gobo  godz3M0g909eno
0y Labgbg, bgeol 3Bg3bgdbg ©o opsygol woliGomy®d dmbsyggmbyg. sgomdymaol Loby
04m  5dodoyg@o (bombdolgdy®o). dodibgbs ggbols 390> mombyg, @o@gdomy® bgosdo® by
509b0dbgoms 2 13 @osdgddol  @ohodgdyao Fymmyao. sgodymaals 3Jmbos ©oligsegos
s  Mgobml  Lobp®mdolbomgol  @odsbobosmgdgaro  bodbgdo.  sgodymals  wogligs
L gdOmeg®dogeo CRESTLobp@dmdol, ggzoe09d0l 9930390e0mdols @ do@sdlbm@dbiools
Lob®@mdol osabmbo. hoy@odws I3@Mbogmds 3Mgobobmenmbom, F®M9bRomom, Sbgsbols
0obom, sedoggmom, 30960MF03900m ©sdsgdogmaomgdgaro dgogaom — dggfyos @os@ge,
aobogomo  pogm@des  ©s ©)g9aG0s  dobre  gomgbfadygmo  (oby  bgdaroy
3994°3900mds  JMoblibs), 5g50d94mRl oygddogs gobo, dgydEods Ggobml Lobp®mdols
dogargbgdo,  SLggg  HI9oby0gdHobogdo,  Ymadgs  pogergomws. gomo  Farol  Fgdway
5go©dgmads  mgombgdbyg@se  dgFygode  IFg@bosamds  3Mgobobmembom s Ubgs
3M935M5@ gd0m, 5Isl dmdyzs oo@gols s aobsgarols dgygoggdemdols GgEowoggdo. msgol
®gobdo 2ob9g0050©s 3oO©5dogoE0 0'dgdos. >godyme3ls 358008 ©5960dbs
3M90b0obmembo, FHOIbBso, sligobols mobol 3Mg3s@s@gdo, goGodobgdo s Lbgs. dgogao
33008 04m @sdsgdogmagomgdgaro. 2011 Fanol ogeoliol mggdo sgoedymgols dpgmdsmgmds
33008 3ogo@Mgbps  —  aobgobmes  ggiomogbol  Ygyzog9dmmds,  ©os@gs, Lolbarwogbs
Lobopob  (BgegobyogdBobogdowsb), aggboll (390  momol  ofymymgds,  ©sho®Jgds
3o0bo@s.  ogoedymxgl  ho@Jmgsbds  Jo®y@ads  bobem  @ogmosdgomds  hoyg@oms
Jodgdgogmo  dgg@bognmds  309bobmEmbm-mg®sdool  gmbbg  sdsgdoymyomgdgamo
Jgogpom. 2 ogol dgdegy  ogoedymgol  dpamds®mgmds  ggmeg  ogs®mgbos, o7 dogos
dodzbgbs Bg®gol 30M3ge0 momo s goba®gbol osabmbom yoygzgms dJobo sd3ygFo30s
o gbxobol  @sombygeo  Losgowdymaml  Jodygdgoga  asbymgogmgdsdo.  sdol  dgdwge
5g5dymazol  dpamds®gmds  ggameg  3OMyMgbygmon  oMglpgdmes, aoba®gby googos
dgmeg momby s od dpamdsdgmdsdo ogo dmmsgbps olly 3gbd®smy®o  gaobojyg®o
Losgodymaml  9dgayxgbldo, Lopsi Jodygdagdds . @omosdgoemds ©s g. gansdgoends
2593909L dod3bgbs ggbol 5339FoiE0s doddogol Vs dgbsdgool mbgbg LobogmEbarm
hggbgdom 14. 12. 2011 §. ®39@s3Eooesb m@o  3godols dgdegey  dgmds®gmds  s@ols
odsgdogmyzomgbgmo.  5350d94mxal  sddgmsBem@ogms®  PHoOEgds 3O ebobmammbon
d39@bognmds,  osadgmgg  HOgbHomom  gzgmegds  dgbggzgdo. (L. gos@osdgomo, g
geosdgoeno, b. 3ok 3m@os, 2011F.).

dodogozo 62 Fanoli (Ly@omo 2s.) 3ol goggodwgdmeon 2011 Fevols g gddge-
bmgdd@ol mggdo. godasm hobl bomdbdolgdy®o Loby, Bgegobyogd@osbogdom, Lolberwgbom,
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3obols 253330039600 bgangdby, Lobgby, ob@ols M0300Mmdom, ©oligoy00m.
@96039bmayMsx8000  (byd. 18) asdmbo@ygemos  goew@ggdol  Qod@mbo, o 0bs@gdom.
agmols gdmlgmdoom (bygd. 1a) hobl ayeols Lodgganmgobo s30@o@ol  goeniobmbo  ©s
Q0oAmbo. 53539  ogoIYmgal  dJmbos  3obol Bod@mbo  (LoEslFygdygmo  dom3@s@ol
dobEAMIMOGM@Ma0g®Oo  25dm3gaggomn — 0. mogbo@sdgoano, 2011), @gobml Lobp®mdo,
bgbodgol  godbgangds,  Logamsdsgol  @ogopmds  (oligsgooll  gmbbg) s  gobsgemols
399353900 mds. 535034 xgl  oygeyobos  Lgmgdmeg®@dos, CREST Lobp®dmdo s
B93o0900L  dgy3o390@mds.  hog@odes  dgg@dbogmdbs  3Mgbobmembom, GObGs@om,
sbigoboll  moboll  3Gg3s@o@gdomn  (dgbGmdmeom,  bgmbm@dom,)  serdsygero  A-mo,
3M950mF039000. JaMIoMgmds  gogdxmdglps — EoPMdoms  3obo, dmd@smds  job®ol
Joodmdo goygswgoms, dngFgbodogos bofaasgol dmJdgogds — gobsgoo goxm@dws ©s
@o3  dmogoMos,  ©9BIISGE0S o ool gbgdemog.  Jmgemgo,  sgoedymyal  dgyfyos
Q93000960 Vgy30890mds. ol 5dgodo@si op®Mdgangdl 333Mbogmdols 3@ LL.

dgbodg dgdmbgggs 67 Faools Jogol (6. dobodgogmo, b. 3sdkzm@os, 2009 ©g39369G0
(Lge. 35) aodmbs@gemo ogm  Bgagobyogddobogdo Lobgbyg, g9bsbg @gobml  Lobp®mdo,
oliggopos, ododoydo  Lobg, gog@Eobmbo  opsygol @doam  Jbmgoembg  (byg@. 3s) o
oEsLBHYOJoYEo AgbRagbma®sgoomn (. dsmo®odgogro, b. senodgasdgogo, 3. xogs®ody,
2009). sgowdymals 3g@omygmso JJmbps ggzomogdols dguzoggdemds (ko®do bsizggdol s
Loobol domgbdolmsbsgg). o3 dgdmbgggedo dg@bogmds  B@AgbBowom, sadspgao A-mo,
30 9bobmenmbom 3o (309930 stbols b0 M 39Ggd0m (bogggo30bom) 04
odsgdogmagzomgdgano (g3o3bmds Ggegnmbom). dgdwgy dsb gg® dmobg@bs hsdmlgms ©s
dobo dg0 gEbmdos.

dg-4 Ly@omby aodmbobyaros 68 (anols dodsgozo (6. boobp®sgs, b. 3odgm@os, 1987
7). @@ogg bgamol bgge 0omgdol godOmbomn s mbd@s]@y®omn (woydo@@gbols @odol)
s>bobodbogos, @md  35d5doll  baogbo  Jpamdo@gmdol  aodm  goy3gmgdos  M3gASE0S
(Img339m0s InbGogo momgdo), Moysh I9domdsdo byl ydeops (yngogs ©YOYSEO).
o0  5godymyals  dJmbps  woligspos, Dggdygmmds, gobol 20333003905, bgamolyymgdols
B00AMbo, @90bml Lobp@®mdo. 3G Ebobm@mbon d3y@bogmdsbg dob Yoo obsibows.
dolo dgdamdo dgeo yibmdos.

d9-5 byg@ombg hobls 58 Fanol Joano Lgemg@meg®@dools ddodg gm@dom. ols dmmsglos
@9L3gdeogg®o  39b¢®oydo  janobogol  Losgowdymaml  ho@Jmgsbo  Jodygdgools
aobymgoagdsdo 1990 Fenols do®Bol 0ggdo. woywyobs do@zbgbs @sgofdbmols dowsdmdo
303900 sho®Jgdyamo  Fymygao.  d3x@bogrmds  3mblgdgo@ogmo s Jodydgoygmo
Jgmmegdom (3. (omm) Jo@odg, b. my@dsbodg, L. @omosdgoemo) ¢dgogam asdmoys,
dO0mds o0 bmOEgomEs. Lobbado gagimbol ©mby be@dogyd dohggbgdagdl @
o0gdoRgoms.  gmblymAsb@ds  aobBMMYbGgOmeEmads  gy@smgds  aosdsbgoas  3sbols
23099J900bg,  go@ogoambg,  bowdoligdyd  Lobgby,  BHgegeobpogd@obogdbbyg,  3obols
35333003965bg,  momgdol  dbmgrem  goasbygbol  bgz@mbby (9§, godobol  bszogbols
Lbod3@mdo).  bganol  3Hggboll  @9bBHgbma®sgoom  asdmgmobes  @bdogmo  Jlmgoanols
358030653900 s bgemols momgdol bgg@mbyemo 3geoggdgdo (mLGgmerobo), Gmdgeos
aobloggm@gdom  godgo©  ogm  asdmbo@ygmo  dodxggbs  momols  dmam  goansby by
(@.hg39M0dgogro, ©. hgzy®odgomo, 3. dgbygmos, 3. @yms@odyg, 1990). 5dogg ogodymezols
Lbyg@omgdbg godase hobl 30M0l o®pgeog Jbmgool @obsmdgds, (Jobol Lodd@mdo) w©s
30@0l go{®m bgdgao (d9deol Lod3@mdo). sgsdymegol oo dpgemdols dJogbgosgsw,
ol 3o@ol  gowgds  aogdbgas.  o@lobodbogos, GmI  ogodymul  ymsdgs  glods,
aoblsgym@gdom 33030 Logggdol, Gol godmi Fyoel symegdws. &sdol dgdogy dobs
beoyxgd 50gbodbgdbms 033gMsR0YPE0 ©IRIIS(GF0S @S SMOG MY 0d3osMmeE ggM 0353900
aobogoal Bgomg@do Igbgaodwy.
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L 65 Faool 35353530 CREST Lobp@mdon ©s> gg945am0gdols 99353900 mdomn
I. Male aged 65 with CREST syndrome and fecal incdamence.

bg@. 1,2,3. ddogammdono Ggmgobaogd@obogdo bobgbg, dgombg s gbsby. Logyg@opmgdms
5dodoyg@o,  bombdolgdyg®o  Lobg o  Lgmgdmsg@omos (bg@2)  ofgg  godmbs@yaos
JobGogo momgdo (JMbB®sJBudgoo) 3obol gobdgegdom ©s o iobmbon.

b®H4,5-bg oo Jodibgbs bganol momgdols bgz@mbo ©s do@bgbs Gg@ggol 3g®s (1)
momols bgg@mbo sfymygmgdom — 9.§. go@mbols bsgogbo (2007) ogogg ogowdymao 2011
Jemolb ©939969@do (Ly@.6.); 1 3965 momo 5339gFHoAgdbygmos goba@gbols aodem [oggbxobols
@s0boogodymamdo. I momoi  53godo@  30Toggdyeos  (goby@gbmbyeos).  w@sds@gdom
aodmbs@gaos Mgobml ggbmdgbo. 2011 Farols 14 ULgdgddgal goygzgmes dodibgbs ggbols
5d37Ho30s  doMdoyol  Jggs  dgbsdgool  @mbgby  (m3g@s@m@gdo L. aosgnosdgoaro,
3-9e05dg0a0).

bg@.7-bg. 5godymao dombgbs Jggs joy®ol sd39@o3ool dgdwgy.

bg@8. LybBoe aodmbo@ o @odgmEodYOYXOJEmgsbo 0bgomE@sio ydgdowg®dymsw.
©g®dols bgeng@mbo H/EX100.

b9@9. goligyaro@o. H/EX200

bg@. 10. sOAgOom@ols Lobsmygdols Legmo mdmo@gasgos (3966 ®do). H/EX100.

bg@.1l. sOFgOom@ol Lobsmg@ols e mdmo@gsgos (3966 ® do). H/EX200.

b9®.12. 5®EgOom@ol Lobosmyg®ol LEOygmo mdogo@g®sizos (396¢®30). gobyobmbom.X400.
L. 13. 03539 ogoedymezols goam@gol asdmbs@ymo Qod@mbo o 30bs@Ggdom.

.14, 0539 o35039mRxol Mogoagmo bogmsdsgo, Lo@s 3g@olBosmBogs @ obobgods.
bg@. 15. 0dogg ogoedymyzol 12 gmxs bof@ogol wob@omeyd gowgby smobodbgds 2X2 15d.
©039MHO IR0

Fig. 1,2,3Multiple and tongue, flexion deformities (contna&) of the fingers and sclerodactyly.

Fig. 4,5 Typical “rat bite” necrosis and ulcerations oht& fingertips left leg’'s (I) big finger, calcines
flexion deformities in same patient (2007).

Fig.6. After 4 years, big (l) finger was amputated fangrene and Il finger also became gangrenous.
Note also Raynoud phenomenon. In 14.12.2011 lgfiMes amputated (S. Laliashvili, G. Elashvili).
Fig.7.Patient after amputation of the leg.

Fig.8. Subcutaneous sparse lymphocyte infiltrate anchdkesclerosis H/EX100.

Fig.9. Subdermal vasculitis H/EX100.

Fig.10. Arteriole sclerosis in CREST syndrome and fecedontinence note subcutaneous arterioles
lumen’s obliteration (centre) H/EX100.

Fig.11 Arteriole sclerosis in CREST syndrome and fecalontinence note subcutaneous arterioles
lumen’s obliteration (centre) H/EX200.

Fig. 12 Obliteration arteriole lumen in same patient Vaa@ X400.

Fig.13 X-ray of Chest revealed lungs interstitial fideoand calcinosis.

Fig.14. Barium esophagram demonstrating aperistaltisigm narrowed esophagus in same patient.
Fig.15. Duodenal distal diverticula 2X2 cm in same pdatigith CREST syndrome.
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olobdygals dgggbgdomn Ly gdmeg®dogeo CREST Lobp@mdol gohm  33@ombeyyan
gdonbgggol, Om@Es ogodymxl ¢ddodglo wobgsgool godm sgligs bagamsdsgol  godmb
©05abmbo  (19797.). ogodymayds  godo  gobsabo@s  m3gMooshby s sbds@gdolmgols
Jododms  @gldgdaoggdo  39bGOs@ydo  gaobogy®o  Losgodymgml  gol@@m-
969BOM@ma0g®  aobymgoggdsl. o yu®omgds  dosdzogl  sgowdymaol  bowdoligdy®,
bAgeose  sdodoy®d  Lobgl, gobjggds bodmgsbo s Lbgs  Jlmgogogdols 3@s]@osgeo©
bAgen aobanggols (dgeooli o @Gyogol Lod3@mdo). godmbo@uemo oym Ggegsobyogd@obogdo
Lobgby, aumdggdedyg.  gobo  bgeoll s  @ggbol  0omgdbbyg  ogm  goi®olgdy®o
30bLoLRgbEool,  godgeggdyeo.  asdmbos@dyao  ogm  bgi@mbo  momgdol  doaodgdby
(300mbols  bogdgbols Lod3d@mdon), ©yg@sy®o  aodmgzombgom sa0bos, O®MI  sgo0dymayls
s{bgdps  sOm@omyogdo,  Tgg@gemds,  bgaol  ©sdyggds,  momgdols G gogoemgdo,
AOBONMYLS, oy gds (Mgobml Lobp®mdolmgol wsdsbslbosmgdgeno bodbgdo) s Lbge.
59 L0d3@mdgdols boggydggenbyg gkgo do@obogro ogm Ly g@meg®dosby. Logemsdsgol godmb
aodm@oibgol  dobbom  goggows  guk-bofesgol  @gb@agbma®ogos,  aodmLogds
@9bBagbmmmads  dgoogm  Dogaygerodgd  (19797)  ©gdomydo  godmygmgzom  @obge
020090 bogansdagol  ©oogbmbo s godgam@ogmse  asdm@oibs  sgmgoligdosbo
Lbodlbogby. ymggerogg odol Logydgga by og3odgmal ©ogbgs Lgmg@meg@dools ©osabmbo.
©5960dbs 3G gbobmembo, J@sbGoao, L3sbdm@o@ydo  Lodygomgdgdo, SbGoEowgdo.
90920 ©©gd0m0  >dmbbos:  sgodymal dmgblbs  ¢ddodglo  olgsos, Aogo©gom©s
obgmo, dgdogy g0 33g@og0  Logggool dowgds. 2 33000l Ygdogy  aondxmdglgdya
Jamdomgmdsdo aogfgds d0boby, Lowsi saMdgemgdos d39Mbommdsl 3G gbobmambonm
(b.  3od3m@os, g swesdos, 1979). osgoedymazo  3Omxzgbm@o g sesdosl  dsanolibdggom
2003bogbs Jmbgmgol 3o®ggeno Lodgooiobm 0blGoRyEol dobsgsbo dgwoizobol s 3MMe.
55350gd5ms 3er0bogsdo s3o0g303mL 9. BoMggg3:msb. 0o 3Omxglm®ds b. aqlgged Logbgdom
oslA YOS Jodmggmo 9Jodgdols osabmbo, Mo aoobos®s sgogdogmbids 9. Gomgggde.
5350dgmxl gsga@dgemos d3gmbogmds 3Ogebobmammbon, Go3 16 Fgmb aop@dgamos dob
oM (335 90530y (oMs03goEs domo®Mwoydol 0bgs@JGoligob).

sddopoe,  hggbl  dogd  godmgangbogro  Lgmgdmeg@doom  osgsgdygmo 15
35309b@0sb Rgzo@0gdol 40890 mds (Lbgowslbbgs Loddodolb) s@gbodbgdmes 4-U, @o3
Fgoagbl  26,6%-L. gL 353096900 Lfm@ge  aobogmols gyz0890e0mdol  aoboiowbgb
yggmobg  3dodg,  Gopasb  glosdmgbm  Lybobs s GobloEdmol  @olig@ol  aodm
9H0g6mbgb  d0bowsb  aoligansl o  Lobmasmgdol mogdgydols spaomgddo  gmegbsl
20MdmEbgb.  20dmdpobodg  bgdmobodymowsb,  Lako®me  doggshbos  yydopmgdols
aodsbgogmgds  ggzomogdol  g9go8390emdaby  Limgdmeg®dool  @@®L.  smbodbymo
oMY@ gds  yggaobg  IgBoe  meygbogl  ogoedymol  glodogel.  @sbsdggdos CREST
LobE®®MIol OML  ggzomogdols dgyzog9d@mdols dgdmbgggsdo ogdmml Foblbodmo FI
(Fecal Incotencenge ®o sobsbgds Lodmemm wosybmbdo: FI-CREST Syndrome.

LU

N

bg@.1,2. 68 Janols dodsgo30 m@ogg bgarols dBggbol V. momgdols Legemo 3mb@@s@g@om.
Male aged 68 with CREST syndrome. Figs 1 and 2 stawractures of both V fingers.
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bg@.123 - 71 (ol 80353530 CREST Lobp®mdoon gggomogdols  dg930390e0mdomn
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Fig. 1,2,3,72 years old male with CREST Syndrome and fegadrtinence, Numerous teleangiectasias
on face, forehead, hands, amimic (masklike) famg#ced oral aperture.

Fig. 4. Proximal ulnar soft tissue calcinosis, amimic facth teleangiectasias.

Fig.5. X-ray in same female Note soft tissue calcinoses.

Fig.6. Typical “rat bite” necrosis and ulceration of fartjp and contractures.

Fig.7. Big (I) finger a left leg with inflammation andté&al side ulceration.

Fig.8. Female with CREST syndrome and constipation Natiaf furrowing around purse-like lips and
teleangiectasias on face.

Fig.9. Note vertical lines furrowing around the mouthihwpurse-like lines and immobile face.

Fig. 10.Shows big teleangiectasias on palate.

Fig.11,14.Typical “rat bite” necroses and light ulceratiardacontractures.

Fig. 12,13. Note multiple radial furrowing around purse-likpd and teleangiactasias on the tongue
(below).

34,5 bydomgdobyg godgoe hobl dgdo  3obo, d@sgembomo  Fgagebpog@obogdom  Lobgby,
965%g, 300l bgdgmol ©sgo{@mgdom, @swosey®o wo@gdom (bsmdgdom) JolLolidspgsco
30000, bgaol momgdol dm@m  goesbygdol bgg@mboms s 833YgHoEoom. (gobEoby
(©omm) Jododyg, b. 0g@dsbodg, L.gosgnosdgoao, 1990 ().
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Fig.3,4,5, demonstrating dark skin, numerous teleangiectasiradace and tongue, limitation of oral
aperture, radial furrowing around the mouth witlrgedlike lips, necrosis and amputation of the tlista
phalanxFig.6. X-ray showing necroses and osteolises of theldatngs and calcinosis.

Fecal Incontinence (FI) in Systemic Sclerosis (Sctelerma)
Kh. Pachkoria, S. Qemoklidze, E. Adamia, N. Basishvili, S. Laliashvili,
|. Tavzarashvili,T. Shatirishvili, L. Dzneladze

TSMU Central Clinic

Systemic sclerodid (Scleroderma) is a rare disemsd 998-2011 the Rheumatism centre have
identified 213 cases of this disease in Georgialci@asis, Raynaud phenomenon, Esophageal
dysmotilitym scleroderma taleangiectasia (The dteda&CREST Syndrome) occur in 90 per cent of cases.

The authors have identified 15 patients with theEGR Syndrome of this 4 had fecal incontinence
totaling 26,67%. In the author’s view, in the caddecal incontinence under the CREST syndrome, be
prefixed with FI (Fecal Incontinense) and be caf¢dCREST Syndrome.

Reference:

1. 3- Vomeobsdg, . Jo@mggeodgomo msbosg@mdgoom Lol gdgdo by gdmog®dos” [oybdo:

b. BoHodgomo, 3. Lodmbos ,,dobspobo Lbgymgdgdo®, 1998 §. y5. 476-480.

2. I'yceBa H. I'. «Cucremuas ckiepoaepmus» B KHUre «PeBmarudeckue OO0JIe3HH» MOI. perakimed B. A.
Haconogoii u B. U. bBynuyk, Mocksa, Menuuuna, 1997 ctp. 172-182.

3. John Varga “Systemic Sclerosis (Scleroderma) atatew disorders Harrisons’s Internal medicine”"17
edition. chapter 316. pp. 2096-2106, 2008.

4. Abraham DJ, Varga J. Scleroderma: from cell andegudh mechanisms to disease models thends immunol.
26:587,20009.

5. Incontinence, survival and disease charastericsysfemic sclerosis in large US population Arthritis
Rheum: 48:2246, 2003.

6. Kuwan M. et al: Defecive vasculogenesis in systesulerosis Yarcet 364:603, 2004.

7. B. C. Gilliand “Systemic sclerosis (Sclerodermafl aelated disorders” In “Harrison’s principles otérnal
Medicine”, 18". edition. vol 1. 2005. chapt. 303: pp.1979-1990.

8. Kalaleh M.B. “Raynaud Phenomen and the vasculaisdage in Scleroderma.Curr. oppin Rheumatolog
2004. 16:718.

9. Rose S. “Gastrointestinal manifestations of Sclero&d” Gastoenter. Clin. North Amer. 27:563, 1998.

10. Wigley F.M. “Scleroderma (Systemic Sclerosis) inecC Medicine 23 rd. editation 2008. Char. 288, rr.
2032-2041.

110



Practical Medicine

Atrial Myxoma as a Neurological Problem: ACase Report

G. Katsitadze, N. Qorgashvili-Charkviani, A. Rekhviashvili, V. Tsulaia,
A. Koroshinadze, L.Burchuladze
Emergency and Critical Medicine Department of the I v. Javakhishvili Thilisi State University;
TSU Clinical Hospital. Georgia.

According to the section materials, heart tumors presented only in 0.0017-0.03% of the
population. Left atrial myxomas(AM) account for 8@%fall cardiac tumors. Cerebral infarction induced
by cardiogenic embolism is observed in about 20%tiafke patients. Of those patients, atrial fiatibn
is responsible for over 50% and AMfor only 0.5%afifcardiogenic emboli [1]. Although they are udyal
asymptomatic, AM can develop lethal complicationgheut warning; because of their ability to
embolize, first manifestation of the disease mightischemic stroke. We present a case of a 67eldar-
man who presented with right-sided hemiparesis. cehuse of the patient’s left cerebral infarctiorsvea
left AM, which was detected by transthoracic echdicgyraphy and computed tomography (CT). There is
small number of publications and studies regardifgin the national literature, therefore our replbas
high importance for the doctors.

A 67-year-old Caucasian man who presented to thergancy department reported transient loss of
consciousness and a fall. The patient had a melistary of longstanding hypertension and obstuecti
sleep apnea. He had been a smoker for 45 yearsnéttser also had hypertension and his father had a
stroke at the age of 65. His height was 175 cmhasmeéveight was 101 kg. The patient's vital signsengs
follows: blood pressure, 150/104 mm Hg; heart rat€) beats/minute; respiratory rate, 18/minute; and
body temperature, 37.6°C. He was alert and oriettad weakness and sensory loss of the right adm an
leg as well as had tongue deviation, but no dysphéss heart had a regular rate and rhythm andethe
were systolic and diastolic high grade murmurshatleft sternal border and especially on the apex.
EKG showed a normal sinus rhythm with normal comiditg. Crackles were heard over the lowerlobe of
the lungs. Patient had no prior history of syncogigrtness of breath or chest pain. All his latmyat
results were normal. A chest X-ray showed an esthaardiac silhouette with signs of pulmonary edema
in the lower lobe of both lungs. Magnetic resonaimaging (MRI) of the brain demonstrated an acute
infarction in the distribution of the right middézrebral artery. On the second day of hospitabmatine
patient underwent to a transthoracic echocardidyddTE) (Figure 1). TTE showed negative imaging
for a cardiogenic embolic source, namely it idemdfalarge 6.5 x 3.8 cm mass in the left atrium,
occupying the majority of it and prolapsing throutjie mitral valve in diastole, which provoked an
obstruction of left ventricular outflow tract. Ddpp ultrasound of the heart revealed mitral stesasid
2" stage regurgitation. The patient was thus diaghosith a left middle cerebral artery ischemic
infarction and a left AM. For more detailed exantio@a patient underwent to the CT. The large tumér 5
x 4.0 x 2.5 cm with wide base was appeared indfteatrium (Figure 2). The strict follow up moniitog
of the patient with the cardiologist and neurolbgigs performed in a hospital. The patient was rgive
recommendation for the surgical excision of the Attér discharge from our hospital.

AM is the most common primary tumor of the head #rere is a 3:1 female predominance, and the
age at onset usually is between 30 and 60 yearB§2huse of high mobility and irregularity of ANB)-
40% of patients are trend to embolization [3]. Emeboli that occur are either a tumor fragment that
released from the myxoma or a blood clot that isnéa on its surface.Because of high possibility of
tumor fragments’ and adherent thrombus embolizatioMpatientsischemic strokes are more common
than hemorrhagic. Our patient failed to presenwie common symptoms associated with AM including
syncope, chest pain, orthopnea, dyspnea and pealgrabolism. Presented case points out, thatratie
with the presence of embolic phenomena with negroéd symptoms, should undergo to the
neuroimaging and TTE, even in the absence of dalsslinical presentations and EKG abnormalities.

This case demonstrates the importance of investggdahe possibility of cardiogenic source in
stroke, as our patient developed cerebral infandiiat was caused by an AM. According to the expe
recommendations, two-dimensional echocardiograghyansidered as a gold standard for myxoma
diagnosis and all the patients with stroke haveb¢oundergone to the TTE routinely to exclude
cardiogenic embolic source. CT should be considasean additional diagnostic tool for the patienitt
myxoma and embolic complications.
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Figure 1. Echocardiogram in parasternal long  Figure 2. Left atrial myxoma on a chest CT scan.
axis view showing left atrial myxoma.
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Brugada Syndrome

A.lsakadze
TSMU, Departaments of Terapy, The Science Academy Preventive Medicine of Georgia

Brugada syndrome is clinical-electrocardiograpimgdsome. ECG disorders are considered the
main criterion. It is characterized with the obstion of the left branch of the His bundle, spexifi
elevation of ST segment in the left precordial leathe chest, the severe disorders of ventriatigthm,
syncope and sudden death. The reason of suddehn ideqtick polymorphic ventricular tachycardia.
Diagnostic method include ECG examination in patallith the injection of natrium channels blockator
in the body. For pharmacologic treatment isopraiere cilostasol, cateqolaming, adrenoreceptor
blocking agentsp adrenomimetics are employed. The implementatiorcatlioverterdefibrillator is
regarded the principal medical method. 7392 ocoasif heart rate and conductivity violations were
revealed in Thilisi in 2006-2010. From this 906 asions had firstly identified diagnosis, and 27
occasions were from sudden heart death. Singlesmta have confirmed diagnosis of Brugada
syndrome. It is significant to pay attention togignidentification of the mentioned pathology.
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Professor Emeritus Baadur Rachvelishvili
(1922-2011)

The Georgian medical community has lase the palriaf internal medical medicine, acnowliged
as a classic of Georgian gastroenterology in feirne merital Professor Baadur Rachvelishvili aditn@0
years worked at the Departament of Internal Medicaf Thilisi State Medical University, at the
Republican central Clinical Hospital, beyng ondhaf founder of the gastroenterological Departmidet.
is the author of up to 10 monographs and manuaastroenterology.

His death mentioned the end of the classical periddseorgian gastroenterology.
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Proffesor V. Voino-lasenetski, one of the founderpus surgery in the world, classic of general
surgery, died half a century ago. He traversedavyh@ath of life. After his great achievements he t
career of medicine, he was subjected to reprisamyrtienes by the Bolshevik regime. He was in prisons
and in evacuate. He wrote a clinical textbook “Bssan Ryo-Surgery” that was issued 6 times. In6194
he was awarded the Stalin Prize First Class. 118 1#ltook the monastic vows becoming a priest,dpsh
archibishop. Because of this he was often persddoy the Bolshevik authorities. He gave up rehgio
activity, which he combined with the heavy workaourgeon. The last 15 years of his life he wasdbli
jet he recivied patients curing them with praydie. was thougth lighly by his congregation and the
medical society.
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Thilis Nodar Kipshidze Scientific-Resear ch Institute of Clinical and Experimental therapy
Celebratesthe 50-th Anniversary of Foundation

In 1961, the young doctor and scientist Nodar Kipshidze who just returned from the USA founded
the scientific-research institute of clinical and experimental therapy, which today wears his name
and cel ebrates the 50-th anniversary.
From the foundation up today invariable director of the institute is Prof. Nodar Kipshidze. It can
be explained by all success and advance connected to his name and his high authority.
Nodar Kipshidze with unifying nearly all therapy branches in one center returned the oldest
integral and coordinative function to therapy.
From above mentioned we can easily say that development of Internal Medicine at the end of the
20-th century and beginning of the 21-st is directly connected to Nodar Kipshidze. Mr. Kipshidze
appeared as areal patriarch of Internal Medicine in Georgia.

In the form of national centre, in Georgia exists the world standard powerful medical, clinical and
educational centre.

| want to greet sincerely and congratulate with its 50-th anniversary to Mr. Kipshidze and the
whole ingtitute staff, wishing constant achievements and success.
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There are discussed the main principles of genetics, experience and achievents of the Georgian
scientists, modern research methods, problems and prospects. The manual is determined for the students of
biology, doctors and for the speciaists experiencing in the field of Genetics.
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The editorial staff of the journal sincerely congratulates the patriarch of medicine, acad. Nodar
kipshidze with the 50-th anniversary of Institute foundation, wishes him health and long creative life.
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