Conclusions and Recommendations

CRT is an effective procedure for treatment of moderate to severe heart
failure with LVEF < 35%, sinus rhythm who remains symptomatic despite
optimal medical treatment.

QRS duration>150msec, dilated cardiomyopathy, TAPSE>15 mm,
sinus rhythm, absence of COPD , absence of history of renal disease and
optimal LV lead position were the independent predictors of CRT response.

The newly generated CRTscore (in parallel to the current guidelines)
may be used to improve patient selection for CRT implantation in order to
increase the CRT response rate.

We highly recommend further studies to wvalidated the newly
generated CRTscore.




Limitations of the study

Small number of patients in NYHA IV included.
Small number of patients in AF included, small number of them
underwent AV nodal ablation.
Small number of patients with narrow QRSd included.
Small number of patients with RBBB included.
Small number of patients with LV lead position in the anterior,
anterolateral, basal and apical regions included.
Small number of echocardiographic parameters of mechanical
dyssynchrony was assessed and other parameters (especially in TVI,
strain and strain rate) were not measured.

7. Automated device based optimization was the only

optimization technique used.



Summary

Heart failure is one of the most important causes of morbidity and
mortality in the industrialized world."” Left ventricular activation delay, as
indicated by widening of the QRS complex on a twelve lead
electrocardiogram, 1s present in approximately one-quarter to one-third of
heart failure patients. Widening of the QRS complex is a significant
predictor of worsened LV systolic dysfunction and poorer outcomes in

patients with heart failure.m Cardiac resynchronization therapy has been
used to improve both the electrical and mechanical dyssynchrony in heart
failure patients to improve patient morbidity and mortality.® It is generally
estimated that 30-40% of patients meeting implantation guidelines fail to
respond."'? Therefore, how to predict who will respond to CRT remains an
important and largely unanswered question.'’ Prediction of response to

CRT is an important goal in order to derive the desired benefit."'"

The aim of the study is to assess and identify the best predictors of CRT
response.

PATIENTS AND METHODS: Patients with moderate to severe heart
failure and LVEF<35% scheduled for CRT device implantation were
subjected to history taking, clinical examination, ECG, echocardiography
and coronary angiography in selected patients. CRT was implanted in all
patients. CRT response was assessed 6-12 months after implantation. Data
were analyzed using SPSS for Windows, version 20.

Results: One hundred and seventy patients were included (mean age 68.8 +
9.7 years, 38 females and 132 males). Ninety-one patients had dilated
cardiomyopathy (DCM) and 79 patients had ischemic cardiomyopathy
(ICM). Twenty-three patients presented in NYHA class II dyspnea, 136
NYHY class III and 11 ambulatory NYHA class IV at time of CRT
implantation. The mean baseline QRS duration was 145425 msec, 55.3% of
patients had LBBB. During CRT implantation, 147 (86.5%) patients were in
sinus rhythm, whereas 23 (13.5%) were in AF. The mean left ventricular
internal dimension at end diastole (LVIDd) was 67.6+9 mm, the mean left
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ventricular internal dimension at end systole (LVIDs) was 55.7+10 mm, the
mean left ventricular end diastolic volume (LVEDV) was 205.7 + 66 ml and
the mean left ventricular end systolic volume (LVESV) was 148.3 + 56 ml.
The mean left ventricular ejection fraction was 28.3+7 %. The mean RV
dimension at end diastole (RVd) was 34.15+5.9 mm and the mean tricuspid
annular peak systolic excursion (TAPSE) was 18.16+3.8 mm. CRT-P was
implanted in 65 patients and CRT-D was implanted in 105 patients. CRT
response was achieved in 114 patients (67.1%). CRT implantation was
associated with significant improvement in LV dimensions, functions and
markers of LV dys-synchrony. CRT implantation was associated with
improvement in NYHA class and 6 min walk distance. CRT was also
associated with significant improvement in LV diastolic dysfunction and the
grade of mitral regurgitation. Compared to non-responders, responders had
significantly wider baseline QRS duration, lower BMI, lower baseline serum
creatinine level, smaller baseline RV diastolic dimension and significantly
greater tricuspid annular peak systolic excursion (TAPSE) value. In
univariate analysis, female gender, absence of COPD, absence of history of
renal disease, QRS duration > 150 msec, LBBB, sinus rthythm, TAPSE > 15
mm, RVd<35 mm, PAP< 50 mmhg, absence of grade IIl LV diastolic
dysfunction, SPWMD>130 msec, IVD >40msec, Ts-septal-lateral>60 msec,
dilated cardiomyopathy and optimal LV position were significant predictors
of CRT response. In multinominal regression analysis to identify the
preimplantation predictors of response; QRS duration>150msec, dilated
cardiomyopathy, TAPSE>15 mm, sinus rhythm, absence of COPD and
absence of history of renal disease were the independent predictors of CRT
response. We generated a new CRTscore to predict responders to CRT. The
score consists of maximum 9 point. The CRT response rate has been
markedly different according to the CRTscore. Patients with CRTscore > 6
had CRT response rate of 97.5% vs only 40.7% if CRTscore <6, P<0.001.
The CRTscore also did well for predicting CRT response in all classes of
recommendations for CRT implantation according to the FEuropean
guidelines.

Conclusion: CRT is an effective procedure for treatment of moderate to

severe heart failure. QRS duration>150msec, dilated cardiomyopathy,
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TAPSE>15 mm, sinus rhythm, absence of COPD and absence of history of
renal disease were the independent preimplantation predictors of CRT

response. A new CRTscore may be of benefit to improve the CRT response.
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