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Today’s Patient Selection for CRT

Patient Selection for Cardiac Resynchronization Therapy

From the Council on Clinical Cardiology Subcommittee on Electrocardiography and
Arrhythmias and the Quality of Care and Outcomes Research Interdisciplinary
Working {ﬂnup in Collaboration With the Heart Rhythm Society

sinus rhythm +AF and PM patients ...

LVEF <0.35 LVEF > 35 %: Echo ?

SR EIOY  Echo Investigation in IHD ++
(RS complex duration =120 M{SASAEINNSICR NSNS Y
NIRRT ERSESSY NV Earlier CRT consideration
[ENEmIE RO RGEEy  HF Hospitalization, BNP...
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2010 Focused Update of ESC guidelines on device (g)

EURDPEARN

therapy in heart failure e

Recommendation in patients with heart failure in New York Heart Association functiu

Recommendation Patient population Class® Level®

CRT-PICRT-D is NYHA function class NV |

recommended to reduce
. LVEF =35%, QRS =120 . SR
morbidity and mortality” Q e

Optimal medical therapy

Class IV patients should be
ambulatory®

*Class of recommendation

Level of evidence

“References

“Reasonable expectation of survival with good functional status for >1 year for CRT-D. Patients with a secondary prevention indication for an ICD should receive a CRT-D
*MNo admissions for HF during the last month and a reasonable expectation of survival =6 months

CRT = cardiac resynchronization therapy; CRT-P = CRT with pacemaker function; CRT-D = CRT with defibrillator function; ICD = implantable cardioverter defibrillator;
LVEF = left ventricular ejection fraction: NYHA = New York Heart Association; SR = sinus rhythm

LV dilatation no longer required compared to the 2007 ESC Guidelines.
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2010 Focused Update of ESC guidelines on device (@)

EURDPEAN

therapy in heart failure

Recommendation in patients with heart failure in New York Heart Association funr.tinn

Recommendation Patient population Class® Level®

CRT preferentially by CRT-D | NYHA function class Il I

Is recommended to reduce /f-—-a\
morbidity or to prevent LVEF =35%, QRS £150 ms, SR

disease progression®

Optimal medical therapy

*Class of recommendation.

“Level of evidence,

“References.

T he guideline indication has been restricted to patients with HF in NYHA function class |l with a QRS width =150 ms, apopulation with a high likelihood of a favourable response.

CRT = cardiac resynchronization therapy; CRT-D = CRT with defibrillator function; HF = heart. failure; LVEF = left ventricular ejection fraction; NYHA = New York Heart
Association; SR = sinus rhythm,

DIVISION OF CARDIOLOGY CIRIE’ & IVREA
ITALY




CRT FOR NYHA CLASS II-IV PATIENTS

e The number of non-responders is high (about 30-50%
depending on response definition and HF etiology).

e CRT is not without complications (11% periprocedural, 4%
device-related according to the 2009 European CRT Survey).

e Economic resources are limited and a wise use of them is
expected.

Therefore, today is a needed
health care strategy.
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CRT FOR NYHA CLASS II-IV PATIENTS

Can mechanical dyssynchrony help to

identify CRT non-responders?
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Echocardiographic predictor

5 P‘!‘I’I M D

WMD'

LVFT/RR

ULwC

Ts |-:j:fen:1|-:~.epkj.1| ) I

Ts-SD'

Ts-peck (medial)
Ts-onset (medial)
Ts-peck (basal)
Ts-onset (basal)

PVD

DLC

Results of the Predictors of Response
to CRT (PROSPECT) Trial

Chung ES et al; Circulation 2008.

“Given the modest sensitivity and
specificity in this multicenter setting
despite training and central analysis, no
single echocardiographic measure of
dyssynchrony may be recommended
to improve patient selection for CRT
beyond current guidelines.”
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PREDICTIVE VALUE OF RADIAL STRAIN DYSSYNCHRONY

Radial Strain (%)
Anteriors

Novel Speckle-Tracking Radial Strain From o
Routine Black-and-White Echo Images to 'n-ww-.f&'..,’ 3 o
Quantify Dyssynchrony and Predict Response to ks .
CRT

Suffoletto et al, Circulation 2006;113:960-968
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Speckle Tracking Radial Dyssynchrony (ms)

Scatterplot of the relationship between baseline radial
dyssynchrony by speckle tracking and change in EF at long-
term follow-up after CRT in 50 patients. A cutoff of =130 ms of
radial dyssynchrony was predictive of a significant improvement
(defined as =15% increase) in EF with 89% sensitivity and 83%

specificity.

Time (ma)
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Cardiac

Resynchronization Therapy

Are Modern Myths

Preventing Appropriate Use?*

John G, F. Cleland, MDD, FRCP, FACC{

Lauigi Tavas

Jean-Claude berz, MDD, FESC.§
Ahmed Tageldien, MBBS,t Nick Freemantle, PHI)|

cardiac resynchronization therapy (CHT). If someone with
Little evidence of cardize disease 15 mplanted wath a CIET

device, he or she will almast certanly have an excellent

autcome, bt it would be wronp to attnbuate this to the

devnce, A patient who was otherwise destined to die soon,

who survived becanse ke or she received CHT, but wha had

= : : > ;
Little improvement in SyImpioms miay e oonsuleEres fo have

nad a4 poor oufcome mrt, neverthe

Sea page GO0

ereatment. [Ihferentztion bebaeen autcomes and rEspOnse 15

DIVISION OF CARDIOLOGY CIRIE’ & IVREA

ITALY

A.S.L.6Ospedale di Ciri¢




How to define Non Responders (?)

1. Follow-up: 6 months, 1 year, Longer...

2. Clinical (Soft): NYHA, QoL, 6 MNW, VO2
3. Clinical (Strong): Morbidity (HFH), Mortality
4. Echocardiography: LVESV -10 or 15%, LVEF
5. Combined: Clinical and Echocardiography
6. Device-related complications: never considered
/. Other ....



Table 1 Varicus published defmiti

Climical variablex

NYHA functonal class =l class

aWT T =50 m

Both NYHA and 6MWD NYHA =land ¢ 6MWD =259

Vi max T =1Ps

All-cause mostakity Any event

HF haspitalizatian
MLWHT =14

ol =0 or 1S
Echocardiographic varables

LVEF & {ahsolube], 15%:
LVESY or LYESY index 10%s, 15%
LVEDY
LNV D

LV

MLWHF Mipnesota Living with Heart Falure
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Rething follow-up too short -
_essons from CARE-HF

Cardiac resynchronization

Medical therapy

of Death from Any Cause
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No. at Risk

Cardiac resyn- 409
chronization

Medical therapy 404

Cleland NEJM 2005%



Consistency between REVERSE and MADIT CRT

_ REVERSE MADIT-CRT
Time to first heart failure Kaplan-Meler estimate of
hospitalization in the firsth&art-failure free survival probability
months (secondary end point) (part of primary end point)

RR - 53 % RR-34% and for HF only — 41 %

e
=]

P=0.03 Hazard ratio=0.47

CRT-OFF
- ™

Months since randomization

MNo. at risk FATIENTS AT RISK .
CRT-OFF 191 187 181 176 1e  Rsony ot e liaca: el o A B il
CRT-ON 419 415 41 409 251

Heart-failure Free
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C. Linde etal., JACC 2008; 52: 1834-43 Moss, AJ, etal., NEJM 2009



LVESVi (ml/m ¥

REVERSE: Remodeling Parameters

LVESVi LVEDVi (ml/m:) LVEF (%)
110 - 150 -
~ 40 -
100 CRT OFF odls 140 CRT OFF
l 142 CRTON
90 Jo3 < 133 129 . 35 :
§ 130 " S
= L P<0.0001
“ P<0.0001 ;; 120 >
30
7] a P<0.0001 :
> 110 A
= e CRT OFF
. 100 = ' —
0 6 12 18 24 7] 3 0 8
Months Since Randomization CRT ON ° M 2 .
o onths

0 6 12 18 24
Months

P-values compare 24-month changes.



Prospect Study
CCS versus Echo Response
Clinical response Echocardiographic Respanse
10— 100
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+ Chest X-Ray
+ Labhoratnry valuns
«BNP

+ Basaing QRS duration, morphology
* Paced morphology, GRS wicth
# Ardnshmias

= Airial HY, LV sansing, capbura
= AV, WV dolay

* PRysIciog]Ic SEMS0s

= Chost X-ry (AR latoml)
* FluorassaeEy
= Pre-implant venogram (if available)

= Dopplar paramatzs, mitral indlowy, LWV PG
+ Inkar-Infraaniicular dyssynchrony
= AV, VW-delay optimizaSon
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Handiomized Cardiac Besymchronization Therapy Clinkcal Trials
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+ Chest X-Ray
+ Labhoratnry valuns
«BNP

+ Basaing QRS duration, morphology
* Paced morphology, GRS wicth
# Ardnshmias

= Airial HY, LV sansing, capbura
= AV, WV dolay

* PRysIciog]Ic SEMS0s

= Chost X-ry (AR latoml)
* FluorassaeEy
= Pre-implant venogram (if available)

= Dopplar paramatzs, mitral indlowy, LWV PG
+ Inkar-Infraaniicular dyssynchrony
= AV, VW-delay optimizaSon
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How Much CRT Pacing Is Really Needed?

Pts. with AT (n=617) HF hospitalization/mortality

B :

BiVpacing
s l 100%
8 Sl 98-999%
k: 93-97%
2 0-92%

01

8

Months post implant

Koplan et al., JACC 2009
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+ Chest X-Ray
+ Labhoratnry valuns
«BNP

+ Basaing QRS duration, morphology
* Paced morphology, GRS wicth
# Ardnshmias

= Airial HY, LV sansing, capbura
= AV, WV dolay

* PRysIciog]Ic SEMS0s

= Chost X-ry (AR latoml)
* FluorassaeEy
= Pre-implant venogram (if available)

= Dopplar paramatzs, mitral indlowy, LWV PG
+ Inkar-Infraaniicular dyssynchrony
= AV, VW-delay optimizaSon
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CRT failed to benefit
Key importance of CRT lead Placement

Not for diagnosis




EHRA/HRS CONSENSUS STATEMENT

2012 EHRA/HRS expert consensus statement
on cardiac resynchronization therapy in heart
failure: implant and follow-up recommendations
and management

Table 4 Conditions limiting transvenous LY Llead

placement
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Parameters influencing CRT Response

1. Comorbidities: age-related, COPD, anemia ...

Advanced CM vs Early Stage CM
Ischemic vs non ischemic origin
RV dysfunction
|_ead Position, difficult anatomy
Device settings: AV & VV delays
Others ....

s e e b



IVEDWI {mifm2) LVESWI [ml/m2) L&y {milfm2)

u
E
i
E
2
B
E
:
s
3
3
ﬁ 4
2

o
1]

Aksalite mprevemaEnt Fram Baselins
& “ o i v [ ]

=n

LVEF [%
I‘ : B Hypo-espander B Rexpander B Super-respander

m Chianges In Echecardlographic Parameters in Supor-Aesponder, Responder. and Hypo-Respondor Categorios

DIVISION OF CARDIOLOGY CIRIE’ & IVREA
ITALY




Easplimia Clinkcal Charpciadstics of MADIT-CRAT Patiants With
Painpd Echiecardlograms ot Basellen and 12 Maonihs by Respomnder Talag ory
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Effect of Posterolateral Scar Tissue on Clinical and
Echocardiographic Improvement After CRT

Bleeker et al - Circulation 2006;113:969-976

40 HF pts, NYHA class III-1V, LV-EF<35%, QRS>120 msec, LBBB

Transmural scar: hyperenhancement 51-100% of LV wall thickness

Combined assessment of scar tissue and LV dyssynchrony
is needed for best prediction of CRT response.

~ RESPONDER |
a NON-RESPONDER

DYS + DYS + DYS
SCAR - SCAR+  SCAR- SCAR+
(n=22) (n=11) (n=4) (n=3)

Patients (%)
] = ()] oo
L — [ -] [ — [ o -

Percentages of responders to CRT for 4 different patient

categories based on the presence or absence of transmural _ _
posterolateral scar tissue (Scar+/Scar-) in combination with Contrast-enhanced MRI of a patient with

the presence or absence of baseline LV dyssynchrony 265 transmural scar tissue in the posterolateral wall.
ms (Dys+/Dys-).
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Mutthvariate Analysls aof
Predictoes of LVEF Super Aesponso
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Unsolved issues after CRT device implant
Non Responders

*Background

How to Define non Responders ?
Parameters Influencing CRT Response
Potential Solutions to Optimize CRT



Dual site RV Pacing to optimize CRT




A randomized comparison of triple versus dual site ventricular

stimulation in patients with congestive heart failure
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Addition of a Second LV Pacing Site in CRT Nonresponders
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Existing Clinical Experience In Transseptal LV
Endocardial Lead Implant
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needle sheath/dilator
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Trans-septal left ventricular endocardial pacing through a persistent
left-sided superior vena cava
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Unsolved issues after CRT device implant

Non Responders
 Response to CRT:

— CCS, Hospitalization, LV Reverse Remodeling, Mortality..

e Limitations to CRT

— Age and Comorbidities, advanced CM, Ischemic origin,
Anatomical, RV Dysfunction, Lead Placement..

 Management of non responders:
— Earlier CRT Consideration: Madit CRT, Reverse, Raft ...

— Appropriate Lead Placement
— Optimized CRT Settings (Automaticity, Telemonitoring ...)

— Triple site RV/LV CRT, LV Endocardial Pacing ...



+ Chest X-Ray
+ Labhoratnry valuns
«BNP

+ Basaing QRS duration, morphology
* Paced morphology, GRS wicth
# Ardnshmias

= Airial HY, LV sansing, capbura
= AV, WV dolay

* PRysIciog]Ic SEMS0s

= Chost X-ry (AR latoml)
* FluorassaeEy
= Pre-implant venogram (if available)

= Dopplar paramatzs, mitral indlowy, LWV PG
+ Inkar-Infraaniicular dyssynchrony
= AV, VW-delay optimizaSon
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957 pts (597M, 340F), mean age 68.2yrs
(49-81)
Responder 75%
Sopravvivenza a 5 anni 65%
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ARE WE DOCTORS OR ELECTRICIANS?




