Dysfunkce chlopni a HFrEF

Srdecni selhani - vSe co pofrebuji védét je EF.
Opravdu?

KATERINA LINHARTOVA
KARDIOCHIRUGICKE ODDELENI,
FN PLZEN




Chlopenni vady mohou
srdecni selhani se snizenou EF

» zpUsobit

» cortdlni stendza

» aortdini regurgitace

» primarni mitralni regurgitace
» zhorsit

» funkcni/sekundarni mitrdaini regurgitace
» Oboji

» vady kombinované etiologie



AS— Indikace k intervenci

v kontextu srdecniho selhani

Indications for intervention in aortic
@EACTS gienosis and recommendations for the @ EES,,CSW
choice of intervention mode )
Recommendations Class | Level |
Intervention is indicated in symptomatic patients with severe, high- ..
gradient aortic stenosis (mean gradient 240 mmHg or peak velocity I :
24.0 m/s). L T
Inter ion is indicated in symptomatic patients with severe low-flow, i \

-gradient (<40 mmHg) aortic stenosis with reduced ejection

fraction, and evidence of flow (contractile) reserve excluding pseudo-
severe aortic stenosis.

tervention should be considered in symptomatic patients with low
flowlow-gradient (<40 mmHg) aortic stenosis with normal ejection lla /
fraction a reful confirmation of severe aortic stenosis. e

/

www.escardio.org/fguidelines 2017 ESC/EACTS Guidelines for the Managemant of Valvular Heart Diseasa 51
(European Heartlournal 2017 - d0i:10.1093/eurheartj/ehx391)




Indications for intervention in aortic
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Chronickd AR - odpovéd LK

» Vede k objemovemu a tlakovemu ‘ Decreased Vemu,,eﬁ,.,c,
pretizeni LK -

» Objemové pretizeni — zvyseni increased Z / D; ——
celkového tepového objemu LK = '“"‘;',2’;;‘3?;"”'_ ' ol
regurgitacni objem a dopredny flow '
tepovy objem o

» Tlakoveé pretizeni — zvySeny fepovy @
objem je vypuzovan do aorty — s R, (S
vysokou impedanci stény ' .,Tifié‘sedfv‘”;ﬁf'.i‘é’ii ]

LVH /

» ZvySené diastolické i systolické napéti i
steny vede k dilataci i hypertrofii levé Increased fioronectin and
komory L) B e

Fibroblasts and organization

» Ale: Zddné medikamentozni [ Fibross
infervence ke snizeni tflakoveh
(A(e:HeC%eB) (e]rS“ ogjem%v%heo = Goldbarg S, Nat Clinical Practice

pre’rlzenl (BB) nevedly k zpomolenl Cardiovascular Medicine (2008) 5, 269-279

progrese AR




Indications for surgery
in severe aortic regurgitation

Surgery is indicated in symptomatic patients. “ B

Surgery is indicated in asymptomatic patients with resting LVEF < 50%.

Surgery is indicated in patients undergoing CABG or surgery of ascending aorta,
or on anothervalve.

Surgery should be considered in asymptomatic patients with resting EF > 50% with
severe LV dilatation: LVEDD > 70 mm, or LVESD > 50 mm or LVESD > 25 mm/m?2
BSA.

rdio-Thoracic Surgery 2012 -

www.escardio.org/guidelines Riitslezs456).

Hodnoceni odpovedi LK

Levd komora u chronické
vyznamné AR je zpravidla
dilatovanad

Ke spravnému zhodnoceni funkce

» RozmeérU/objemu/myslet na
indexaci

» Nejen EF ale i GLS
» MRI prfi omezené hodnotitelnosti

Symptomatologie (byf minimaini)
meéni pohled na véc — k indikaci
operaci

Natriuretické peptidy — k
vylouceni/potvrzeni méstndni



N=530,
Mayo,
2004-
2014

Predismissal 1 year 3 years 5 years >5 years

Time
227 170 119 88

M Pre EF at time point
M EF at time point

Ejection fraction overall

Pre Predismissal 1 year 3 years 5 years >5 years
(n=525) (n=505) (n=235) (n=174) (n=121) (n=89)

Time

Hranice dysfce LK u AR 60% 2

iiiiii

Predismissal 1 year 3 years 5 years >5 years

Time
410 215 164 112 82

Preziti po
korekci

AR podle
EFLK 60%.

6
Years

197 152 64
146 112 42

Murashita T, Annals of Thoracic Surgery 2017



/otaveni levé komory po
korekcl AR
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Uskali hodnoceni parametrd LK
U pacienta s chlopenni vadou
Endsystola LK u pacienta
bez vady vs. MR 2D vs. 3D
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Prevalence strednich a tézkych chlopennich vad
podle veku

Mitraini vady

L 10% osob >75 ¢

-’

Populacni
studie
Olmsted
County
Nkomo T,
Lancet

2006;368:1005
-1011




MR - etiologie

Primdarni /organickéa  Sekundarni/funkcni
Patologie mitrdini chlopné Patologie levé komory

» Degenerativni » ICHS (ischemickq)

» Onemocnéni pojiva — » Kardiomyopatie
ManaiiE > Posun papildrnich svaly

» Infekcni endokarditida prfi zméné geometrie levée

komory * dilatace anulu

» Ruptura papildrniho svalu . N
pfi AIM Patologie leve sine
Vrozend - rozstép
Postiradiacni » Fibrilace sini + fibrézni

prestavba leve siné +

Trauma dilatace anulu

Revmatickd

v vyyvyy



Funkcni MR pri systolické
dystfunkci LK

MR je dusledkem dysfunkce
zavesneho apardtu na
podklade zmeny geometrie LK

Primarni je patologie LK
» ICHS

» Kardiomyopatie
Prediktory prognozy

» Korondrni nemoc

» Dysfunkce LK

Cerbdk et al~6Gatén 2006 » Kauzdini vztah mezi MR @
progndozou je sporny

Il B podle carpentiera






Diagnoza

» Echokardiografie

» Morfologie chlopné, pricina a mechanismus MR

» kvantifikace MR, ERO, RV
» Odpoved levé komory LVEDD, LVESD, EF

ERO20,2cm?
RV230 ml

» Pravostranné oddily, trikuspiddini regurgitace,
hypertenze

» Ostatni chlopné
» Zatézovda echokardiografie u ischemické MR
» SKG

» Hodnoceni viability

PnCrni




Terapie sekundarni/funkcni
mitralni regurgitace

» 1. Optimalni medikamentozni terapie dle platnych
doporuceni pro Ié¢bu srde¢niho selhdni -

» Casnd strategie kontroly rytmu v fibrilace sini

» 2. Resynchronizacéni lécba, indikace dle platnych
doporuceni

» Revaskvularizace
» 3. Korekce vady
» Perkutdanniintervence
» Operace
» Operacni mortalita vyssi nez u primarni MR
» Dlouhodobd prognoza horsi nez v primarni MR

> Caste15| rekurence MR /nové paradigma - MVR se
zachovanim chord?

» Neni evidence, Ze korekce MR prodluzuje Zivot



Prognoza stredni/tézké MR

podle EF

All patients  Ejection Ejection fraction pvalue
(n=1294) fraction<50%  250% (n=756)
(n=538)

Clinical characteristics

Olmsted

77(66-84)  77-5(67-84) - 0-0449

Age at diagnosis, years

County
Medidn

veku

v dobe d
=77 lef

Men

Primary mitral regurgitation
History of heart failure

History of myocardial infarction
Dyspnoea

Chest pain

Leg oedema

Palpitations

Syncope

Atrial fibrillation or flutter

612 (47%)
571 (44%)
447 (35%

)
150 (12%)
785 (63%)
367 (30%)
542 (44%)
192 (15%)
101 (8%)

335 (26%)

Dziadzko V, Lancet 2018, 391:960-9

311 (58%)

20 (4%)
279 (52%)
101 (19%)
390 (75%)
159 (30%)
260 (50%)

65 (12%)

40 (8%)
151 (29%)

<0-0001
<0-0001
<0-0001
<0-0001
<0-0001
0-5536
0-0002
0-0124
0-6046
0-0087




Prognoza po stanoveni dg. izolovanée
stredni/tézke MR podle EF v dobé dg.

EF<50% EF>50%
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RR1.71(95% Cl 1.53-1-91), p<0-0001

RR 3-17 (95% Cl 2-84-3-53), p<0-0001

o

0 2 4 6 8
0 2 4 Time since diagnosis (years)

Number at risk 538 289 170
Number atrisk 756 518 357 224 119

Behem sledovani zemrelo 844 Driadzko V. Lancet
pacientu, 51% z KV pricin 2018, 391:960-9



Frekvence/typ intervence
izolované MR

All patients Ejection Ejection
(n=1294) fraction <50% fraction =250%
(n=538) (n=756)

> Med|én Sledovénll Mitral surgery

Total 198 (15%) 28 (5% 170 (22%)
4,8 let Repair 149 (12%) - 131 (17%)
, Replacement 49 (4%) - 39 (5%)
> Operovano 15% 309 9 200w
Mechanical 26 (2%) % 19 (3%)
Other cardiac procedures*
Any cardiac surgery 237 (18%) 49 (9%) 188 (25%)

Coronary artery bypass 88 (7%) 27 (5%) 61 (8%)
grafting

Aortic valve surgery 27 (2%) 6 (1%) 21 (3%)

Tricuspid valve surgery 32(2%) 9 (2% 23 (3%)

Left ventricular assist 6 (<1%) 0

Dziadzko V, Lancet device
2018, 391:960-9 MAZE 19 (1%)

Heart transplant 6 (<1%)

17 (2%)




Typ intervence izolované MR

All patients Ejection Ejection
(n=1294) fraction <50% fraction 250%
(n=538) (n=756)
Mitral surgery
Total .- , - 170 (22%)
Repair .- - 131 (17%)
Replacement - ; 39 (5%)

Tissue - .- 20 (3%

)
Mechanical ; y 19 (3%)

Other cardiac procedures*
Any cardiac surgery 237 (18%) 188 (25%)

Coronary artery bypass 88 (7%) 27 (5° 61 (8%)
grafting

Aortic valve surgery 27 (29 9 21 (3%)
Tricuspid valve surgery ; - 23 (3%)

Left ventricular assist .- 0
device

MAZE 19 (1%) % 17 (2%)
Heart transplant 6 (<1%) -‘ 0 Dziadzko V, Lancet
2018, 391:960-9




Table 1

(= moderate) at baseline and immediately and 9 months after cardiac resynchronization therapy.

Clinical baseline characteristics according to the presence of significant secondary mitral regurgitation

Baseline Immediately after CRT*® 9 months after CRT
Overall MR= No or mild P MR = No or mild P MR = No or mild P
moderate MR moderate MR moderate MR
(n=198) (n=45) (n=153) (n=16) (n=182) (n=17) (n=155)
Age (years) 71+11 714+12 71 £ 11 0.40 70414 71+11 0.91 69411 71+11 0.57
Men 128 (64) 29 (64) 99 (65) 0.97 10 (63) 118 (65) 0.85 10 (59) 101 (65) 0.60
BMI (kg/m?) 274+5 274L6 27 +£5 0.81 2847 27+5 0.72 2847 27+5 0.85
Diabetes 59 (30) 19 (42) 40 (26) 0.038 5 (31) 54 (30) 1.0 5(29) 46 (30) 0.98
Dyslipidaemia 75 (38) 15 (33) 60 (39) 0.46 7 (44) 68 (37) 0.63 4 (24) 63 (41) 0.16
Hypertension 84 (42) 16 (36) 68 (44) 0.29 4 (25) 80 (44) 0.14 6 (35) 63 (41) 0.67
Coronary artery 71 (36) 14 (31) 57 (37) 0.45 5 (31) 66 (36) 0.69 5 (29) 56 (36) 0.61
disease
Atrial fibrillation 14 (7) 38 (84) 28 (18) 0.065 6 (38) 36 (20) 0.11 4 (24) 31 (20) 0.75
NYHA functional 95 (48) 30 (67) 65 (42) 0.004 13 (81) 82 (45) 0.005 14 (82) 67 (43) 0.002
class ll1—IV
QRS width (ms) 166 +£26 160+26 167+27 0.13 156428 167+27 0.11 146+25 168427 0.002
LBBB 152 (77) 34 (76) 118 (77) 0.83 12 (75) 140 (77) 0.77 13 (76) 119 (77) 1.0
Beta-blockers 179 (90) 42 (93) 137 (90) 0.57 14 (88) 165 (91) 0.66 16 (94) 140 (90) 1.0
Renin-angiotensin 175 (88) 40 (89) 135(88) 0.90 14 (88) 161 (88) 1.0 16 (94) 137 (88) 0.70
system blockers
3INACQ A Araiovao
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HR:
Adult Echo TIS0B8 M09
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VyvOj
MR po
CRT

a vliv no
orognozu s

Binda C, Arch
Cardiovasc Dis
2017

Pre=GRT

16—

( MR = moderate

Early post-CRT

MR = moderate
n=16

n=45

18

11
Mild MR 17 Mlld MR
n=46 n= 41
No MR No MR
n=107 = 141

Early post-CRT Late post-CRT

g —

MR =z moderate
n=13

2

3

6
Mild MR 12
n=37

19

3

12

MR = moderate

n=17

Mild MR
n=26
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Symptomatickd sekundarni MR pri
dysfunkci LK - llb C ,,muze byt
zvazena*

Operace pfi EFLK > 30 %, bez indikace k

revaskularizaci, OMT (ev. CRT) a nizké operacni N
riziko. R § |

FFFFFF
m

Perkutdnni infervence - dtto + vyssi operacni \
riziko + vhodnd morfologie chlopné, ,,avoiding B
fUTI'ITyn . £ e

MHz
WWWWWW
d

Pri EFLK < 30 %, individudlni posouzeni vc.
moznosti mechanickéeé srdecni podpory nebo
transplantace srdce dle individudlnich
charakteristik pacienta.

Guidelines VHD
2017 ESC/EACTS
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/aveér -HFrEF a dysfunkce chlopni

» Pro primdrni vady plati indikace Casné intervence pred
rozvojem srdecniho selhdni, prah snizené EF je 60% pro primarni
MR a 50% pro primdarni AR

» Sekunddrni funk&ni MR

» Optimalizace medikamentozni terapie dle platnych
doporuceni pro |IeCbu srdecniho selhdni —

» CRT indikace dle platnych doporuceni

» Revaskularizace

» Perkutdnni intervence

» Operace

» Operacni mortalita vyssi nez u primarni MR

» Dlouhodobd progndza horsi nez u primdarni MR

» Castéjsi rekurence MR /nové paradigma — MVR se
zachovanim chord?

» Neni evidence, ze korekce MR prodluzuje zivot



) . . LN -
b o VO
. P "l L ]

i.‘;.?v‘ ’7‘.."-.%
Wl

. '\‘
P

. -
LY \.Ao‘-






Mechanismus MR
Klasifikace dle Carpentiera

l. Normdini pohyb cipu Il. ZvySeny pohyb cipu
- Dilatace, kalcifikace anulu, * Prolaps jednoho n. obou
« Perforace cipu pii inf. endokarditidé Clpuzruptfura zavesneho

apardtu

lll. Omezeny
(restrikéni) pohyb
cipu

A. V diastole B. V systole
« Postiradiacni  « funk&ni MR
« Porevmatické
« Nemoci
pojiva

Cerbdk et al., Galén 200



Mechanismus atridalni funkcni MR

Normalni pohyb cipU, dilatace prstence

Cerbdk et al

.. Galen 2006

DUsledek remodelace a
dilatace levé singé, v
dUsledku vazivové
prestavby leve sing,
dilatace anulu.

Dilatace levé siné je
spojena s arytmii — pricina
nebo dusledek?

Tachykardii indukovand
atridIni kardiomyopatie pfi
nedostatecné kontrole TF.

U&innd kontrola rytmu +
reverzni remodelace po
ablaci mohou vést k regresi
MR.



Major mechanisms causing atrial fibrillation to consider

when deciding on management

Hypereoagulability
Q

Alrial Cavily /

Diabetes i Ah 8
Heart Flilnilmly:sis'wl;
E Thrombooyle
failure Aclivalion
Ohesity sheady g VEAM-L X1 L —
e B < =] v 3 TF | = J
Coronary = B —— = e
artery Hypaconbisclilily S5—=———" ‘r'f.-_"r‘_—& 2 e
B [ - Bl ——— -8 — -
disease e Anpll o Inflammatinn e ————
atrial stretch == — S —
e— T Jf:: —
Hypertension _ o
= 1Rresi
Ageing I e et Alrial
ascular iemodeling lschamia latry Fioadis
Genetic Atrial Myocardium ol
predisposition Ca?'-handling Conduclion lun channcl
inslabilily Heluiogeneitics Remoudeling
Revnliy

Atrial
fibrillation

__.---—""’

Angll = angiotensin |I; TF = tissue factor; FXII = factor XlI; IL-6 = intefeukin 6; PAI-1 = plasminogen activator inhibitor 1; VCAM-1 = vascular cell adhesion molecule 1.

www.escardio.org/guidelines European Heart Journal - doi: 10.1093/eurheartj/ehw210

©

EURQOPEAN
SOCIETY OF
CARDIOLOGY*



Mechanismus AFMR

uuuuu

Dilatace LS

/Dilatace anulu/

Oplosténi pohybu predniho cipu

Zadni sténa LS zasahuje za rovinu anulu

Zadni cip ohnut do LK - restrikce jeho

pohybu Kazato Ito, J Cardiol 2017




Dysfce LS

Dysfce
LK

Ring L, Eur Heart J
Cardiovasc Imaging
2013



Funkéni MR pri dilataci LS/anulu
—oplosténi pohybu cipU

HHHHH
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Echocardiographic criteria for the
@EACTS jefinition of severe valve regurgitation: @ES§:
an integrative approach (continued) )

(Adapted from Lancellotti et al.)

Mitral regurgitation

Quantitative Primary | Secondary
EROA (mm?) >40 >20
Regurgitant volume
el >60 >30
(mL/beat)
+ enlargement of cardiac LV, LA
chambers/vessels
www.escardio.org/guidelines 2017 ESC/EACTS Guidelinas for the Managemant of Valvular Heart Diseasa .

(European Heartlournal 2017 - ¢00:10.1093/eurheartj/ehx391)

European Society

29



Atrialni funkcni mitralni
regurgitace

> Regurgitacni objem nizsi
p LK nebyva zvétsena (ale nemusime znat historii rozméru LK)

U starsich, zejména zen, systolicka funkce levée komory se jevi
dobra (2)

> Nenijasny vliv této vady na progndzu

Dilatace anulu vyvdzena tim, Ze z papildrnich svalt vychdzeji
Slasinky k obéma cipum , avsak pri masivni dilataci sini tento
mechanismus prestavd fungovat

p =mitralni regurgitace bez tentingu

> Ma byt vada korigovana?¢ Anuloplastikou? Mél by se
intervenovat objem leve siné?e

> Snaha o strategii kontroly rytmu?



Re: AFMR

Pure annular dilatation: the “atrial” functional MR

The most mysterious of all, is poorly understood. Annular
enlargement is counterbalanced by the fact that papillary muscles
provide chords to both MV leaflets and “hold them together”. But
when massive atrial enlargement, often seen with AF, results in
considerable annular enlargement, this protective mechanism

can be overwhelmed with resulting functional MR without
tenting.” The left ventricle (LV) is generally not much dilated
and LV systolic function appears normal. The MR has a regurgitant
volume on average between 30 and 40 mL/beat and occurs in
elderly patients (~80 years old). Undertreatment is particularly
striking with this type of MR. Many questions remain: Is the MR a
source of excess mortality or excess HF despite the “normal LV"? Is

Sarano, Michelena
Progress in cardiovascular diseases 2017: 285-288

» Argument pro intfenzivni
snahu o strategii kontroly
rytmu u fis obecnee

» Pri katetrové ablaci fis mozny
Ustup MR

» Naopak ablace méné
Uspésna v kontextu Fis

» Vice otdzek nez odpovéedi
» Definice
» Korekce

» Vliv na prognodzu....



Zotaveni rozméru a EF LK po
korekci AR v zdvislosti no

-= LVEDD

-~ LVESD
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* Early post op Late post op

Preoperative >70mm

Zhang, J Surgical Research, 2015



Predikce prognozy dle
B Nﬁﬂ bez systolické

dysfce, symptomu

nebo smrii U AR .,
Preziti u AS
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BNP 2130 pg/ml

n= 160

Log- rank 11.7 [HR ; 6.7 CI 95 % (2,3-15.6], p<0.0001 Follow-up, (years)

Patients at risk:

— 222 158
— 130 70
— 68 e 30
— 44 $ 40

e
20 40 60

Months of follow-up

Pizarro R, JACC 2011
Clavel, A, JACC 2014



N
N Normal

Kazato Ito, J Cardiol
2017



Spektrum degenerativni

Laaflet tissue

Adams D, Eur Heart J 2010; 31: 1958-1967/



Prirozeny prubéh AR

n 104 101
Annual 3.8% 3.1% 6.2%

Endpoints:
Symptoms 19
Asymp LVD 4
Death 2

Total 25

L
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7
<
)
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<

Bonow, JACC 2013

with Normal LV Function (%)

4 5 6 7 8 9 10

Time (years)

> Hypertrofie a dilatace levé komory s diastolickou dysfunkci —rozvoj systolické dysfunkce
levé komory - reverzibilni a postupné ireverzibilni - fibroza




Vyvoj doporuceni k
operaci asymptomatické
AR

ACC 1998 ESC 2012 ACC 2014 ESC 2017

< 50% < 50% <50%

>55 mMm >50 mm >50 mm
>50 mm >25 mm/m?2 >25 mm/m?
+zvazit zatézovy test  BSA BSA

>75 mm >70 mm >65 mm + low risk >70 mm




Preziti po korekci AR podle
EFLK 60%.

Years

No. at Risk
<60% 298 197 152 64 40
>60% 227 146 112 42 34

Murashita T, Annals of Thoracic Surgery 2017




@ESC

European Society
of Cardiology

Patient with Suspected > Moderate MR

v

Refer the Patient to a Heart Valve Clinic

\

Assess Volumetric Severity of MR = e
Voumetrically Severe MR: EROA2 40 mm?, RV260 mL Assess Dynamic Severity of MR
Volumetrically Moderate MR: EROA:20-40 mm?, RV: 30-60 mL Haemodynamically/Functionally Severe MR on
Exercise Stress Echo:
* EROAz 40 mm?, RV260 mL, RF 250%, and/or SPAP260 mmHg

Haemodynamically Moderate MR: RF:30-49%

\

Assess Clinical Severity of MR

Clinically severe MR: Presence of: i) volumetrically and haemodynamically severe MR at rest or exercise AND
ii) LVEF<60%, LVESD245 mm, SPAP250 mmHg, and/or NYHA Class 22

Rest Low-Exer Peak-Exer
Assess Haemodynamic Severity of MR o Y o
Haemodynamically Severe MR: RF250% ~ 3 : y- % — -

Optimize medical therapy in Consider Mitral Valve Intervention in
atients with secondary MR Patients with Primary MR or Patients with

Secondary MR and Indication of CABG

\

Consider Mitral Valve Intervention in Patients

with Persistent Clinically Severe MR despite
Optimized Medical Therapy

\

Refer the Patient to a Heart Valve Center of Excellence

From: Knowledge and application of European Society of Cardiology (ESC) Guidelines in the management of

mitral regurgitation: this is not bad but we can do much better

Eur Heart J. 2018;39(15):1304-1307. doi:10.1093/eurheartj/ehy158
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Degenerativni
mitralni regurgitace — .
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nejcastelsi pricina
priméml' MR =2% populace

»  Primdrni myxomatdzni degenerace
mitraini chlopnéDifuzni, Barlowova g o v
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nemoc, “floppy valve", prolaps i

obou cipU "

» Lokalizovany, prolaps zadniho
Cipu, obvykle s rupturou slasinky,
vice u stardich, muzU
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» Cilv€asnad korekce vady

Sarano M, Lancet 2009;373:1382-94



