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Appendix A: Detailed Electronic Database Search 
Strategies 
PubMed Strategy 

(Heart Failure [mh] OR "heart failure"[tiab] OR "Cardiac Failure" [tiab] OR "Myocardial 
Failure" [tiab] OR "Heart Decompensation"[tiab]OR “Left Ventricular Dysfunction” [tiab] OR 
cardiomyopathy[tiab]) AND ("cardiac resynchronization therapy"[mh] OR resynchronization 
[tiab] OR resynchronisation [tiab] OR defibrillators [mh] OR defibrillators [tiab] OR defibrillator 
[tiab]OR biventricular[tiab] OR pacing[tiab] OR "pacemaker"[tiab] OR "pacemakers"[tiab] OR 
pacemaker[mh])AND "1995/01/01"[PDat] : "2014/12/31"[PDat] NOT (animals[mh] NOT 
Humans[mh]) AND English[lang] NOT (letter[pt] OR comment[pt] OR editorial[pt] OR 
review[pt]) 

Embase Strategy 
 
'heart failure'/exp OR 'heart failure':ab,ti OR 'cardiac failure':ab,ti OR 'myocardial failure':ab,ti 
OR 'heart decompensation':ab,ti OR 'left ventricular dysfunction':ab,ti OR cardiomyopathy:ab,ti 
AND ('cardiac resynchronization therapy'/exp OR resynchronization:ab,ti 
ORresynchronisation:ab,ti OR 'defibrillator'/exp OR defibrillators:ab,ti OR defibrillator:ab,ti 
OR biventricular:ab,ti OR pacing:ab,ti ORpacemaker:ab,ti OR pacemakers:ab,ti OR 'artificial 
heart pacemaker'/exp) NOT ('animal'/exp NOT 'human'/exp) AND [english]/lim AND 
([article]/lim OR [article in press]/lim) AND [embase]/lim AND [1995-2014]/py 
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The Cochrane Central Register of Controlled Trials (CENTRAL) Strategy 
#1 MeSH descriptor: [Heart Failure] explode all trees 5598 
#2 "heart failure":ti,ab,kw   10864 
#3 "Cardiac Failure":ti,ab,kw   450 
#4 "Myocardial Failure":ti,ab,kw   20 
#5 "Heart Decompensation":ti,ab,kw   4 
#6 "Left Ventricular Dysfunction":ti,ab,kw   875 
#7 cardiomyopathy:ti,ab,kw   1588 
#8 #1 or #2 or #3 or #4 or #5 or #6 or #7  12471 
#9 MeSH descriptor: [Cardiac Resynchronization Therapy] explode all trees 170 
#10 resynchronization:ti,ab,kw   515 
#11 resynchronisation:ti,ab,kw   31 
#12 MeSH descriptor: [Defibrillators] explode all trees 919 
#13 defibrillators:ti,ab,kw   1321 
#14 defibrillator:ti,ab,kw  1321 
#15 biventricular:ti,ab,kw  246 
#16 pacing:ti,ab,kw   2712 
#17 pacemaker:ti,ab,kw  1202 
#18 pacemakers:ti,ab,kw   1202 
#19 MeSH descriptor: [Pacemaker, Artificial] explode all trees 629 
#20 #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19  4294 
#21 #8 and #20 Publication Date from 1995 to 2014 963 
 
 
ClinicalTrials.gov Strategy 
We reviewed  ongoing trials listed in the clinicaltrials.gov website that contained either the 
search term “cardiac resynchronization therapy” or “CRT” or “biventricular pacing”, received 
from 01/22/2014 to 01/21/2015 and were conducted in those >≥18years of age 
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Appendix B: Forms 
Figure B1: Abstract Review Form 
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Figure B2:Article Review Form 
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Data Abstraction Form 

Table B1:Study characteristics 
 

• Author, Year, RefID  
• Does this study have a name? If YES please specifty  
• Is this a secondary study of a large clinical trial? -If YES please specify  
• Planned length of follow-up -specify (months)  
• Study Design  
• Other Study design-Specify  
• Device type  
• Device Name  
• Other Device Name  
• Funding source  
• OtherFunding-Specify 
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Table B2: Participants characteristics 
 

• Author, Year,Refid  
• Arm   
• Arm name  
• Number at baseline  
• Women, n  
• Women, (%)  
• Mean Age, years   
• Median Age, years   
• Range Age, years   
• SD Age, years   
• White, n  
• White,(%)  
• African-American, n  
• African-American, (%)  
• Other, n,  
• Other,(%)  
• Ischemic cardiomypathy n  
• Ischemic cardiomypathy (%)  
• Atrial fibrillation, n  
• Atrial fibrillation, (%)  
• QRS interval, mean; QRS interval, median; QRS interval, range; QRS interval, SD  
• Creatinnie ; Creatinnie-unit  
• LBBB,n; LBBB,%  
• RBBB,n; RBBB,(%)  
• QRS morphology -IVCD, n; QRS morphology -IVCD, %  
• QRS morphology -PBBBlock, n; QRS morphology -PBBBlock,%  
• NYHA class I, n; NYHA class I, (%)  
• NYHA class  II, n; NYHA class  II, (%)  
• NYHA class  III,  n; NYHA class  III,  (%)  
• NYHA class  IV, n; NYHA class  IV, (%)  
• LVEF, mean; LVEF, median LVEF, range  
• GFR (Glomerular filtration rate); GFR -Please enter UNIT  
• Other - please specify
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Table B3: Effectiveness outcomes 
 
The following apply to the outcomes of, 6 minute hall walk distance, Minnesota living with 
Heart failure Inventory score (MLHFI), SF-36, LVESV/volume index, LVEDV/volume index, 
LVEF, Clinical composite score. 
 
 

• Author, year, RefID  
• Arm name  
• Outcome unit -if applicable  
• Baseline N  
• Baseline outcome, mean 
• Baseline outcome, SD  
• Timepoint(s)  
• N at time point(s)  
• mean-Outcome at timepoint(s)  
• SD-Outcome at timepoint(s)  
• Within arm comparison-Select Measurement  

o Within arm comparison-Enter Value Relative risk  
o Relative hazard  
o Odd ratio  
o risk difference  
o 95% CI  
o Standard error  
o Standard deviation  
o p value  

• Between arm comparison - Select Measurement  
o Between arm comparison - Enter Valuse  
o Comparator Arm  
o Relative risk  
o Relative hazard  
o Odd ratio  
o risk difference  
o 95% CI  
o Standard error  
o Standard deviation  
o p value

B-5 
 



Table B4: Hospitalization for heart failure and All-cause mortality outcome 
  

• Author, year, RefID  
• Arm name  
• N for analysis  
• Time point  
• n of PATIENTS with outcomes  
• % of PATIENTS with outcomes  
• n of EVENTS with outcomes  
• % of EVENTS with outcomes  
• Within arm comparison-Select Measurement  

o Within arm comparison-Enter Value Relative risk  
o Relative hazard  
o Odd ratio  
o risk difference  
o 95% CI  
o Standard error  
o Standard deviation  
o p value  

• Between arm comparison - Select Measurement  
o Between arm comparison - Enter Valuse  
o Comparator Arm  
o Relative risk  
o Relative hazard  
o Odd ratio  
o risk difference  
o 95% CI  
o Standard error  
o Standard deviation  
o p value 
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Table B5: Harms Outcomes 
 

• Author, year, RefID  
• Overall Study-If applicable  
• Arm name  
• Select Outcome  
• IF Length of hospital stay -Enter Value  
• IF Length of hospital stay -Select Unit  
• N for analysis  
• Time point (s)  
• n of PATIENTS with outcomes  
• % of PATIENTS with outcomes  
• n of EVENTS with outcomes  
• % of EVENTS with outcomes  
• Within arm comparison-Select Measurement  

o Within arm comparison-Enter Value Relative risk  
o Relative hazard  
o Odd ratio  
o risk difference  
o 95% CI  
o Standard error  
o Standard deviation  
o p value  

• Between arm comparison - Select Measurement  
o Between arm comparison - Enter Valuse  
o Comparator Arm  
o Relative risk  
o Relative hazard  
o Odd ratio  
o risk difference  
o 95% CI  
o Standard error  
o Standard deviation  
o p value 
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Table B6: Predictors outcomes 
 

• Author, year, RefID  
• Overall study -If applicable  
• Arm name Select predictor  
• Define predictor -If applicable  
• Enter unit- if applicable  
• N for analysis  
• Time point (s)  
• Proportion of responder, %  
• Select the Model  
• Other moder-specify  
• Unadjusted result  

o Relative risk  
o Relative hazard  
o Odd ratio  
o risk difference  
o 95% CI  
o Standard error  
o Standard deviation  
o p value  

• Fully adjusted result  
o Relative risk  
o Relative hazard  
o Odd ratio  
o risk difference  
o 95% CI  
o Standard error  
o Standard deviation  
o p value
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Appendix C: List of Excluded Studies 
 

Does not evaluate a CRT 
Significant lead-induced tricuspid regurgitation is 
associated with poor prognosis at long-term follow-up. 
Hoke, U., Auger, D., Thijssen, J., Wolterbeek, R., van der 
Velde, E. T., Holman, E. R., Schalij, M. J., Bax, J. J., 
Delgado, V., and Marsan, N. A..  Heart  2014 :   

Impact of atrial fibrillation on early complications and one 
year-survival after  cardioverter defibrillator implantation: 
results from the German DEVICE registry. Kobe, J., 
Wasmer, K., Andresen, D., Kleemann, T., Spitzer, S. G., 
Jehle, J., Brachmann, J., Stellbrink, C., Hochadel, M., 
Senges, J., Klein, H. U., and Eckardt, L..  Int J Cardiol  
2013 :4184-90   

Association of single- vs dual-chamber ICDs with 
mortality, readmissions, and complications among patients 
receiving an ICD for primary prevention. Peterson, P. N., 
Varosy, P. D., Heidenreich, P. A., Wang, Y., Dewland, T. 
A., Curtis, J. P., Go, A. S., Greenlee, R. T., Magid, D. J., 
Normand, S. L., and Masoudi, F. A..  JAMA  2013 :2025-
34   

Predictors of left ventricular function deterioration in 
patients with left bundle branch block and ejection fraction 
&gt;50%. Angheloiu, G. O., Saul, M., Edelman, K., Shah, 
H., Mezu, U. L., and Saba, S..  Congest Heart Fail  2013 
:E1-4   

Prognostic Estimation of Advanced Heart Failure With 
Low Left Ventricular Ejection Fraction and Wide QRS 
Interval. Oh, C., Chang, H. J., Sung, J. M., Kim, J. Y., 
Yang, W., Shim, J., Kang, S. M., Ha, J., Rim, S. J., and 
Chung, N..  Korean Circ J  2012 :659-67   

Incremental Reduction in Risk of Death Associated With 
Use of Guideline-Recommended Therapies in Patients 
With Heart Failure: A Nested Case-Control Analysis of 
IMPROVE HF. Fonarow, G. C., Albert, N. M., Curtis, A. 
B., Gheorghiade, M., Liu, Y., Mehra, M. R., O'Connor, C. 
M., Reynolds, D., Walsh, M. N., and Yancy, C. W..  J Am 
Heart Assoc  2012 :16-26   

The risk of delayed atrioventricular and intraventricular 
conduction block following ablation of bundle branch 
reentry. Reithmann, C., Herkommer, B., Huemmer, A., von 
Hoch, F., and Fiek, M..  Clin Res Cardiol  2013 :145-53   

Influence of heart failure etiology on the effect of 
upgrading from right ventricular apical to biventricular or 
bifocal pacing in patients with permanent  atrial fibrillation 
and advanced heart failure. Malecka, B., Zabek, A., 
Maziarz, A., and Lelakowski, J..  Pol Arch Med Wewn  
2012 :89-97   

Appropriate therapies predict long-term mortality in 
primary and secondary prevention of sudden cardiac death. 
Stabile, G., D'Agostino, C., Gallo, P., Marrazzo, N., 
Iuliano, A., De Simone, A., Turco, P., Palella, M., Donnici, 

G., Ciardiello, C., Napolitano, G., and Solimene, F..  J 
Cardiovasc Med (Hagerstown)  2013 :110-3   

Risk stratification of ischaemic patients with implantable 
cardioverter defibrillators by C-reactive protein and a 
multi-markers strategy: results of the CAMI-GUIDE study. 
Biasucci, L. M., Bellocci, F., Landolina, M., Rordorf, R., 
Vado, A., Menardi, E., Giubilato, G., Orazi, S., Sassara, 
M., Castro, A., Massa, R., Kheir, A., Zaccone, G., Klersy, 
C., Accardi, F., and Crea, F..  Eur Heart J  2012 :1344-50   

16-year trends in the infection burden for pacemakers and 
implantable cardioverter-defibrillators in the United States 
1993 to 2008. Greenspon, A. J., Patel, J. D., Lau, E., 
Ochoa, J. A., Frisch, D. R., Ho, R. T., Pavri, B. B., and 
Kurtz, S. M..  J Am Coll Cardiol  2011 :1001-6   

Effect of elapsed time from coronary revascularization to 
implantation of a cardioverter defibrillator on long-term 
survival in the MADIT-II trial. Barsheshet, A., Goldenberg, 
I., Moss, A. J., Huang, D. T., Zareba, W., McNitt, S., Klein, 
H. U., and Guetta, V..  J Cardiovasc Electrophysiol  2011 
:1237-42   

Primary prevention of sudden cardiac death by implantable 
cardioverter-defibrillator therapy in Chinese patients with 
heart failure: a single-center experience. Chen, T. B., 
Cheng, K. A., Gao, P., Cheng, Z. W., Fan, J. B., Jiang, X. 
C., and Fang, Q..  Chin Med J (Engl)  2010 :848-51   

Echocardiography and risk prediction in advanced heart 
failure: incremental value over clinical markers. Agha, S. 
A., Kalogeropoulos, A. P., Shih, J., Georgiopoulou, V. V., 
Giamouzis, G., Anarado, P., Mangalat, D., Hussain, I., 
Book, W., Laskar, S., Smith, A. L., Martin, R., and Butler, 
J..  J Card Fail  2009 :586-92   

Quantification of left ventricular systolic dyssynchrony by 
real-time three-dimensional echocardiography. Soliman, O. 
I., van Dalen, B. M., Nemes, A., Zwaan, H. B., Vletter, W. 
B., ten Cate, F. J., Theuns, D. A., Jordaens, L. J., and 
Geleijnse, M. L..  J Am Soc Echocardiogr  2009 :232-9   

Relationship between QRS complex notch and ventricular 
dyssynchrony in patients with heart failure and prolonged 
QRS duration. Fazelifar, A. F., Bonakdar, H. R., Alizadeh, 
K., Azarnik, H., Haghjoo, M., Abkenar, H. B., Samiei, N., 
and Sadr-Ameli, M. A..  Cardiol J  2008 :351-6   

Short-term mortality and cost associated with cardiac 
device implantation in patients hospitalized with heart 
failure. Swindle, J., Burroughs, T. E., Schnitzler, M. A., 
and Hauptman, P. J..  Am Heart J  2008 :322-8   

Incidence and predictors of in-hospital events after first 
implantation of pacemakers. van Eck, J. W., van Hemel, N. 
M., Zuithof, P., van Asseldonk, J. P., Voskuil, T. L., 
Grobbee, D. E., and Moons, K. G..  Europace  2007 :884-9   

Prevalence and characterization of asymptomatic 
pacemaker and ICD lead perforation on CT. Hirschl, D. A., 
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Jain, V. R., Spindola-Franco, H., Gross, J. N., and 
Haramati, L. B..  Pacing Clin Electrophysiol  2007 :28-32   

Integration of three-dimensional coronary venous 
angiography with three-dimensional echocardiography for 
biventricular device implantation. Mansour, M., Rasche, 
V., Picard, M. H., and Ruskin, J. N..  Heart Rhythm  2006 
:1391-2   

A unique method by which to quantitate synchrony with 
equilibrium radionuclide angiography. O'Connell, J. W., 
Schreck, C., Moles, M., Badwar, N., DeMarco, T., Olgin, 
J., Lee, B., Tseng, Z., Kumar, U., and Botvinick, E. H..  J 
Nucl Cardiol  2005 :441-50   

Single-chamber versus dual-chamber pacing for high-grade 
atrioventricular block. Toff, W. D., Camm, A. J., and 
Skehan, J. D..  N Engl J Med  2005 :145-55   

Amiodarone or an implantable cardioverter-defibrillator for 
congestive heart failure. Bardy, G. H., Lee, K. L., Mark, D. 
B., Poole, J. E., Packer, D. L., Boineau, R., Domanski, M., 
Troutman, C., Anderson, J., Johnson, G., McNulty, S. E., 
Clapp-Channing, N., Davidson-Ray, L. D., Fraulo, E. S., 
Fishbein, D. P., Luceri, R. M., and Ip, J. H..  N Engl J Med  
2005 :225-37   

Outcome of right ventricular bifocal pacing in patients with 
permanent atrial fibrillation and severe dilated 
cardiomiopathy due to Chagas disease: three years of 
follow-up. da Silva Menezes, A..  J Interv Card 
Electrophysiol  2004 :193-8   

Relationship between QRS duration and left ventricular 
dyssynchrony in patients with end-stage heart failure. 
Bleeker, G. B., Schalij, M. J., Molhoek, S. G., Verwey, H. 
F., Holman, E. R., Boersma, E., Steendijk, P., Van Der 
Wall, E. E., and Bax, J. J..  J Cardiovasc Electrophysiol  
2004 :544-9   

Systolic and diastolic regional myocardial motion of 
pacing-induced versus idiopathic left bundle branch block 
with and without left ventricular dysfunction. Kang, S. J., 
Song, J. K., Yang, H. S., Song, J. M., Kang, D. H., Rhee, 
K. S., Nam, G. B., Choi, K. J., Kim, J. J., and Kim, Y. H..  
Am J Cardiol  2004 :1243-6   

Myocardial perfusion reserve and oxidative metabolism 
contribute to exercise capacity in patients with dilated 
cardiomyopathy. Stolen, K. Q., Kemppainen, J., 
Kalliokoski, K. K., Hallsten, K., Luotolahti, M., Karanko, 
H., Lehikoinen, P., Viljanen, T., Salo, T., Airaksinen, K. E., 
Nuutila, P., and Knuuti, J..  J Card Fail  2004 :132-40   

Echocardiographic features of patients with heart failure 
who may benefit from biventricular pacing. Makaryus, A. 
N., Arduini, A. D., Mallin, J., Chung, E., Kort, S., Shi, Q., 
Jadonath, R., and Mangion, J..  Echocardiography  2003 
:217-23   

The prevalence of heart failure and asymptomatic left 
ventricular systolic dysfunction in a typical regional 
pacemaker population. Thackray, S. D., Witte, K. K., 
Nikitin, N. P., Clark, A. L., Kaye, G. C., and Cleland, J. G..  
Eur Heart J  2003 :1143-52   

Which patients with congestive heart failure may benefit 
from biventricular pacing?. Galizio, N. O., Pesce, R., 
Valero, E., Gonzalez, J. L., Favaloro, R. R., Favaloro, L., 
Perrone, S., Davila, P., and Godoy, M..  Pacing Clin 
Electrophysiol  2003 :158-61   

How many patients with dilated cardiomyopathy may 
potentially benefit from cardiac resynchronization therapy?. 
Grimm, W., Sharkova, J., Funck, R., and Maisch, B..  
Pacing Clin Electrophysiol  2003 :155-7   

Proportion of candidates for cardiac resynchronization 
therapy. Erdogan, A., Rueckleben, S., Tillmanns, H. H., 
and Waldecker, B..  Pacing Clin Electrophysiol  2003 :152-
4   

MADIT-II: clinical implications. Moss, A. J., Daubert, J., 
and Zareba, W..  Card Electrophysiol Rev  2002 :463-5   

Long-term survival after permanent pacemaker 
implantation: analysis of predictors for increased mortality. 
Pyatt, J. R., Somauroo, J. D., Jackson, M., Grayson, A. D., 
Osula, S., Aggarwal, R. K., Charles, R. G., and Connelly, 
D. T..  Europace  2002 :113-9   

Ventricular pacing or dual-chamber pacing for sinus-node 
dysfunction. Lamas, G. A., Lee, K. L., Sweeney, M. O., 
Silverman, R., Leon, A., Yee, R., Marinchak, R. A., Flaker, 
G., Schron, E., Orav, E. J., Hellkamp, A. S., Greer, S., 
McAnulty, J., Ellenbogen, K., Ehlert, F., Freedman, R. A., 
Estes, N. A. 3rd, Greenspon, A., and Goldman, L..  N Engl 
J Med  2002 :1854-62   

Biventricular pacing in patients with ICD: how many 
patients are possible candidates?. Werling, C., Weisse, U., 
Siemon, G., Kiessling, A. H., Rameken, M., Schwacke, H., 
Saggau, W., Senges, J., and Seidl, K..  Thorac Cardiovasc 
Surg  2002 :67-70   

Frontiers in congestive heart failure: initial experience with 
an implantable cardioverter-defibrillator incorporating 
cardiac resynchronization therapy. Tepper, D..  Congest 
Heart Fail  2002 :91   

Left ventricular dyssynchrony assessed by gated SPECT 
phase analysis is an independent predictor of death in 
patients with advanced coronary artery disease and reduced 
left ventricular function not undergoing cardiac 
resynchronization therapy. Uebleis, C., Hellweger, S., 
Laubender, R. P., Becker, A., Sohn, H.-Y., Lehner, S., 
Haug, A., Bartenstein, P., Cumming, P., Van Kriekinge, S. 
D., Slomka, P. J., and Hacker, M..  Eur. J. Nucl. Med. Mol. 
Imaging  2012 :1561-1569   

Infection after implantation of pulsatile mechanical 
circulatory support devices. Holman, W. L., Kirklin, J. K., 
Naftel, D. C., Kormos, R. L., Desvign-Nickens, P., 
Camacho, M. T., and Ascheim, D. D..  J. Thorac. 
Cardiovasc. Surg.  2010 :1632-1636.e2   

Clinical Characteristics and Long-term Prognosis in 
Patients with Chronic Heart Failure and Reduced Ejection 
Fraction in China. Liu X., Yu H., Pei J., Chu J., Pu J., and 
Zhang S..  Heart Lung Circul.  2014 :   

Heart rate turbulence predicts ICD-resistant mortality in 
ischaemic heart disease. Marynissen T., Flore V., 
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Heidbuchel H., Nuyens D., Ector J., and Willems R..  
Europace  2014 :1069-1077   

Follow-up of implantable cardioverter-defibrillator therapy: 
comparison of coronary artery disease and dilated 
cardiomyopathy. Verhagen, M. P., van Boven, N., Ruiter, J. 
H., Kimman, G. J., Tahapary, G. J., and Umans, V. A..  
Neth Heart J  2014 :431-7   

Patients with long-term permanent pacemakers have a high 
prevalence of left ventricular dysfunction. Gierula, J., 
Cubbon, R. M., Jamil, H. A., Byrom, R. J., Waldron, Z. L., 
Pavitt, S., Kearney, M. T., and Witte, K. K..  J Cardiovasc 
Med (Hagerstown)  2014 :   

Association between prophylactic implantable cardioverter-
defibrillators and survival in patients with left ventricular 
ejection fraction between 30% and 35%. Al-Khatib, S. M., 
Hellkamp, A. S., Fonarow, G. C., Mark, D. B., Curtis, L. 
H., Hernandez, A. F., Anstrom, K. J., Peterson, E. D., 
Sanders, G. D., Al-Khalidi, H. R., Hammill, B. G., 
Heidenreich, P. A., and Hammill, S. C..  JAMA  2014 
:2209-15   

Fragmentation of the Paced QRS Complex: A Marker of 
Antitachycardia Pacing Effectiveness Among ICD Patients. 
Jimenez-Candil, J., Morinigo, J. L., Hernandez, J., Martin, 
A., Duran, O., Carlos Rama, J., Ledesma, C., and Sanchez, 
P. L..  J Cardiovasc Electrophysiol  2014 :1100-8   

Renal Dysfunction and Clinical Outcomes of Patients 
Undergoing ICD and CRTD Implantation: Data from the 
Israeli ICD Registry. Eisen, A., Suleiman, M., Strasberg, 
B., Sela, R., Rosenheck, S., Freedberg, N. A., Geist, M., 
Ben-Zvi, S., Goldenberg, I., Glikson, M., and Haim, M..  J 
Cardiovasc Electrophysiol  2014 :990-7   

Use of the 6-min walk distance to identify variations in 
treatment benefits from  implantable cardioverter-
defibrillator and amiodarone: results from the SCD-HeFT  
(Sudden Cardiac Death in Heart Failure Trial). Fishbein, D. 
P., Hellkamp, A. S., Mark, D. B., Walsh, M. N., Poole, J. 
E., Anderson, J., Johnson, G., Lee, K. L., and Bardy, G. H..  
J Am Coll Cardiol  2014 :2560-8   

Cardiac contractility modulation: first experience in heart 
failure patients with reduced ejection fraction and 
permanent atrial fibrillation. Roger, S., Schneider, R., 
Rudic, B., Liebe, V., Stach, K., Schimpf, R., Borggrefe, M., 
and Kuschyk, J..  Europace  2014 :1205-9   

Depression and outcome among veterans with implantable 
cardioverter defibrillators with or without cardiac 
resynchronization therapy capability. Shalaby, A. A., 
Brumberg, G. E., Pointer, L., Bekelman, D. B., Rumsfeld, 
J. S., Yang, Y., Pellegrini, C. N., Heidenreich, P. A., 
Keung, E., Massie, B. M., and Varosy, P. D..  Pacing Clin 
Electrophysiol  2014 :994-1001   

 
 

No Original Data 
Effectiveness of implantable cardioverter defibrillators for 
primary prevention of sudden cardiac death in subgroups a 

systematic review. Earley, A., Persson, R., Garlitski, A. C., 
Balk, E. M., and Uhlig, K..  Ann Intern Med  2014 :111-21   

Biventricular pacing for adults with AV block and heart 
failure. .  BMJ  2013 :f2719   

A novel algorithm for individualized cardiac 
resynchronization therapy: rationale and design of the 
adaptive cardiac resynchronization therapy trial. Krum, H., 
Lemke, B., Birnie, D., Lee, K. L., Aonuma, K., Starling, R. 
C., Gasparini, M., Gorcsan, J., Rogers, T., Sambelashvili, 
A., Kalmes, A., and Martin, D..  Am Heart J  2012 :747-
752.e1   

Preventive cardiac resynchronisation therapy. Klein, H. U..  
Heart  2012 :508-15   

Device therapy: Indications for ICD-CRT in mildly 
symptomatic heart failure. Holzmeister, J. and Abraham, 
W. T..  Nat Rev Cardiol  2010 :7-8   

Cardiac resynchronization therapy and reduced risk of 
death and nonfatal heart failure events. St John Sutton, M..  
Curr Heart Fail Rep  2009 :211-2   

MADIT-CRT (Multicenter Automatic Defibrillator 
Implantation Trial-Cardiac Resynchronization Therapy): 
cardiac resynchronization therapy towards early 
management of heart failure. Breithardt, G..  Eur Heart J  
2009 :2551-3   

Is echocardiographic assessment of dyssynchrony useful to 
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Appendix D: Evidence tables 
Table D1: Study characteristics of included articles 
Author,Year 
 
Trial 
 

Planned 
length of 
follow-up 
(months) 

Study 
design 

Device type 
 
Device name 

Funding source 

CARE-HF 
 
Main Trial- 
Cleland,20041     
 
Sub Studies- 
Cleland,20062  
Cleland,20073   
Cleland,20094     
Cleland,20125      
Ghio,20096 
Gras,20077     
Wikstrom,20098 

18 RCT     CRT-P     
 
Medtronic InSync or InSync III device 

Industry     

MADIT CRT 
 
Main Trial- 
Moss,20099 
 
Sub Studies- 
    
     
     
Arshad,201110     
Barsheshet,201111 
Goldenberg,201112 
Goldenberg,201413    
Hsu,201214 
Jamerson,201415 
Ouellet,201216 
Penn, 201017     
Ruwald,201418  
Solomon,201019 
Tompkins,201320 
Zareba,2011,21 
 

36 RCT     CRT-D     
 
Boston Scientific 

Industry     

RAFT 
Main Trial- 
Tang,201022 
 
Sub Studies- 
Birnie,201323 
Gilis,201424     
Healey,201225     

NR RCT     CRT-D     
 
Commercially available transvenous 
leads and devices (Medtronic) 
    

Funded by the 
Canadian 
Institutes of 
Health Research 
and 
Medtronic of 
Canada     

MIRACLE ICD 
Main Trial- 
Young,200326      

6 RCT     CRT-D     
 
InSync Model 8040, Medtronic 

Industry     

MIRACLE 
Main Trial- 
Abraham,200227 
     
Sub Study- 
Sutton,200328     

6 RCT CRT-P     
 
InSync Model 8040, Medtronic 

Industry   
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Author,Year 
 
Trial 
 

Planned 
length of 
follow-up 
(months) 

Study 
design 

Device type 
 
Device name 

Funding source 

COMPANION 
Main Trial- 
Bristow,200429     
 
Sub Studies- 
Anand, 200930     
Carson,200531     

2 years; 
median 
follow-up 
varied for 
each 
group 
(11.9 
months 
arm 1; 
16.2 
months 
arm 2; 
15.7 
months 
arm 3) 

RCT     CRT-P and D         
 
Pacemakers were Contak TR model 
1241, Guidant; CRT-D was Contac 
CD model 1823, Guidant)     

Industry     

MUSTIC 
Main Trial- 
Cazeau,200132 
 
Sub Study- 
Leclercq,200233 

6 RCT CRT-P 
 
Chorum 7336 MSP, ELA Medical, 
Montrouge, France, and 
InSync 8040, Medtronic 

Industry 

Abraham,200434 
 
MIRACLE ICD II Trial 

6 RCT     CRT-D     
 
Model 7272 InSync ICD, Medtronic, 
Inc    Industry 

NR 

SMART AV 
Sub Studies- 
 
Cheng, 201235  
Gold,201136     

 RCT     CRT-P     
 
NR     

Industry     

MASCOT 
Sub Study- 
 
Schuchert,201337     
 
 

12 RCT CRT-P and D     
 
Frontierw or Frontierw II CRT-P or 
Epicw HF or Atlasw HF CRT-D 

Industry    St. 
Jude Medical 

Diab, 201138     
 
 

6 RCT     CRT-D     
 
NR 

Unclear, some 
investigators 
receive funds, but 
not wholly funded 
study     

Garikipati,201439     
 
 

12 RCT     CRT-P     
 
NR     

NR     

Higgins,200340     
 
VENTAK CHF/CONTAK 
CD 

6 RCT     CRT-D         
 
Industry 

    NR 

Lozanzo,200041     
 
 

3  RCT     CRT-P     
 
NR     

NR     

Pinter,200942     
 
 

6  RCT     CRT-D     
 
CONTAK CD CHF Device, model no. 

Industry     
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Author,Year 
 
Trial 
 

Planned 
length of 
follow-up 
(months) 

Study 
design 

Device type 
 
Device name 

Funding source 

1,823, or CONTAK RENEWAL HF 
Device, model no. H135 

Pokushalov,201043     
 
  

18 RCT     CRT-P     
 
InSync III® CRT-P    NA 

NR     

Leclercq,200744 
RD-CHF Study 
 

6  Randomiz
ed cross 
over 

CRT-P     
 
NR     

NR     

 
Auricchio,201445     
CLEPSYDRA 
Sub Study- 
 
 

13 Prospectiv
e cohort     

CRT-D     
 
Paradym™ RF CRT-D     

Industry     

Azizi, 200646     
 
 

1.7 +/- 1.3 
years 

Retrospec
tive cohort     

CRT-P and D     
 
Triplos DR, Stratos, Chorus MSP, 
Talent MSP, Contak TR.TR2, Insync 
8040, Insync III, Frontier, Vitatron, 
Tupos, Koronos, Renewal, Insync 
ICD, Insync Marquis, Sentry, Atlas, 
Epic 

NR     

Bilchick, 201047 NR Retrospec
tive cohort 

CRT-D 
 
NR 

Government 

Bossard,201448     
 
 

NR Retrospec
tive cohort     

CRT-D     
 
NR     

No Funding 

Boven,201349     
 
 

NR Retrospec
tive cohort     

CRT-D     
 
NR     

NR     

Boven,201350     
 
 

NR Retrospec
tive cohort     

CRT-P and D     
 
Medtronic Inc.,Minneapolis, MN, USA 
or Boston Scientific Inc., Indianapolis, 
IN, USA 

NR     

Cock, 200351     2-3  Prospectiv
e cohort     

CRT-P     
 
Medtronic LDS, Biotronik SCOUT 

NR     

Duray,200852     
 
 

6  Prospectiv
e cohort     

CRT-D     
 
NR     

Other-specify    
No external 
financial support 

Gasparini,200953    
 
RELEVANT Study 

NR Prospectiv
e cohort     

CRT-D     
 
Medtronic InSync III Protect device 
and InSync III Marquis, InSync 
Maximo, InSync Sentry, Medtronic 
Inc., Minneapolis, MN, USA 

Industry     

Gopalamurugan,201454 NA Retrospec
tive cohort     

CRT-D 
 
NR 

NR 

Gras,200255     
 

12 Prospectiv
e cohort     

CRT-P     
 

Industry     
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Author,Year 
 
Trial 
 

Planned 
length of 
follow-up 
(months) 

Study 
design 

Device type 
 
Device name 

Funding source 

 InSync model 8040 
Haugaa,201456 24 Prospectiv

e cohort 
CRT-D 
 
NR 

NR 

Hong-xia,200657     
 
 

NR Prospectiv
e cohort     

CRT-P     
 
Impulse generator: Insync 8040, 
Insync III 8042(Medtronic, USA). LV 
lead: 2188, 2187, 4189, 4191,4193 
(Medtronic, USA) 

NR     

Killu,2011358     
 
 

NR Retrospec
tive cohort     

CRT-P and D     
 
NR     

NR     

Knight,200459     
 
 

9 Prospectiv
e cohort     

CRT-D     
 
NR     

NR     

Krahn,200260     
 
 

NR Prospectiv
e cohort     

CRT-P     
 
InSync model 8040, 7272, 8042 

Non-profit     

Kuhlkamp, 200261 Median: 
185 days 

Prospectiv
e cohort 

CRT-D 
 
InSync 7272 ICD 

Industry 

Landolina,201162     
 
 

NR Prospectiv
e cohort     

CRT-D     
 
NR    

Industry     

Leong,201363     
 
 

6 Prospectiv
e cohort     

CRT-P and D     
 
Contak Renewal,Contak TR or 
Contak CD (Guidant USA), Insync 
Marquis,Insync III, Insync Sentry or 
Protecta (Medtronic Inc. USA), 
AtlasHF (St Jude Medical USA) and 
Lumax (Biotronik, Germany) 

Government     

Mascioli,201264     
 
 

NR Prospectiv
e cohort     

CRT-D     
 
NR     

NR     

Masoudi,201465 NA Retrospec
tive cohort     

CRT-D 
 
NR 

Government 

Mortensen,200466     
 
 

6 Prospectiv
e cohort     

CRT-P     
 
InSync III® CRT-P     

NR     

Nian-Sang,201067     
 
 

NR Retrospec
tive cohort     

CRT-D     
 
NR     

NR     

Niebauer,201468 
 

NA Retrospec
tive cohort     

CRT-D 
 
NR 

NR 

Ricci,201469 NR Prospectiv
e cohort 

CRT-D 
 
Medtronic CRT-ICD 

Industry 

Rickard,201370     NR Retrospec CRT-P and D     NR     
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Author,Year 
 
Trial 
 

Planned 
length of 
follow-up 
(months) 

Study 
design 

Device type 
 
Device name 

Funding source 

tive cohort      
NR     

Romeyer-
Bouchard,201071    
 
 

NR Prospectiv
e cohort     

CRT-P and D     
 
NR     

NR     

Shanks,201172     
 
 

6 Prospectiv
e cohort     

CRT-P     
 
Contak Renewal 4RF, TR, or CD 
[Boston Scientific, St Paul, MN]; 
InSync Sentry or III [Medtronic Inc, 
Minneapolis, MN]; or Lumax 340 HF-
T [Biotronik, Berlin, Germany] 

Industry     

Shen,200973     
 
  

NR Retrospec
tive cohort     

CRT-D     
 
NR     

NR     

Shen,200974    
 
 

NR Retrospec
tive cohort     

CRT-P     
 
NR     

NR     

Shen,201175     
 
 

NR Retrospec
tive cohort     

CRT-P and D     
 
NR     

NR     

Stabile, 200976 
     
 

Death Prospectiv
e cohort     

CRT-P and D     
 
NR     

NR     

Stahlberg,200577     
 
 

36 Prospectiv
e cohort     

CRT-P     
 
InSync,Thera,Kappa,Chorum,Talent,
Frontier,Affinity 

NR     

Strimel, 201178     
 
 

34  
(mean) 

Retrospec
tive cohort     

CRT-D     
 
NR     

NR     

Swindle,201079     
 
 

NR Retrospec
tive cohort     

CRT-P and D     
 
NR     

Government     

Takaya,201480 6 Prospectiv
e Cohort 

NR None 

Theuns,200581     
 
 

NR Prospectiv
e cohort     

CRT-D     
 
InSync 7272 and 7279 (Medtronic 
Inc., Minneapolis, MN,USA), Contak 
CD, Renewal I, and Renewal II 
(GuidantInc., St. Paul, MN, USA), 
and Epic HF 

NR     

Vado,201482 NR Prospectiv
e cohort 

CRT-D 
 
NR 

NR 

Verbrugge,201383     
 
 

NA Retrospec
tive cohort     

CRT-P and D     
 
NR     

No Funding 

Verbrugge,201384     
 
 

NR Prospectiv
e cohort     

CRT-P and D     
 
NR     

Industry     
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Author,Year 
 
Trial 
 

Planned 
length of 
follow-up 
(months) 

Study 
design 

Device type 
 
Device name 

Funding source 

Wollmann,201485 NR Controlled 
trial, non-
randomize
d 

CRT-D 
 
Protecta®  CRT-D 

Industry 

Zhang, 200986 3 Prospectiv
e cohort 

CRT-P 
 
NR 

NR 

CRT-P=Cardiac Resynchronization Therapy Paced,CRT-D= Cardiac Resynchronization Therapy with Defibrillator,NR=Not 
Reported 
 

D-6 
 



Table D2: Population characteristics –CRT P effectiveness 
Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Abraham,20022

7 
 
MIRACLE 

Arm 1(Control 
group):225 

F: 72(32)  
 
W:205(91)  

Mean: 64.7 
Med: NR  
Range: NR  
SD: 11.2 

131(58) NR Mean: 165 
Med: NR 
Range: NR 
SD: 20 

NR III: 205(91)   Mean: 21.6 
Med: NR 
Range: NR 
SD: 6.2 

Creat: NR  
 
GFR: NR 

Arm 2(Cardiac 
Resynchroniza
tion 
Group):228 

F: 73(32)  
 
W:205(90)  

Mean: 63.9 
Med: NR 
Range: NR 
SD: 10.7 

114(50) NR Mean: 167 
Med: NR 
Range: NR 
SD: 21 

NR III: 205(90)   Mean: 21.8 
Med: NR 
Range: NR 
SD: 6.3 

Creat: NR   
 
GFR: NR 

Cleland,20041 
 
CARE-HF 

Arm 1(Medical 
Therapy 
Alone):404 

F: 111(27)  
 
NR 

Mean: NR 
Med: 66 
Range: NR 
SD: NR 

144(36) NR Mean: NR 
Med: 160 
Range: 152-
180 SD: NR 

NR IV: 27(7) Mean: NR 
Med: 25 
Range: NR 
SD: NR 

Creat: NR   
 
GFR: 
61ml/min/1
.73m^2 

Arm 2(Medical 
Therapy plus 
Cardiac 
Resynchroniza
tion(CRT-
P):409 

F: 105(26)  
 
NR 

Mean: NR 
Med: 67 
Range: NR 
SD: NR 

165(40) NR Mean: NR 
Med: 160 
Range: 152-
180 SD: NR 

NR IV: 23(6) Mean: NR 
Med: 25 
Range: NR 
SD: NR 

Creat: NR   
 
GFR: 
60ml/min/1
.73m^2 

Cleland,20062 
 
CARE HF Sub 
Study 
 

Arm 1(Medical 
Therapy 
Alone):404 

F: 109(27)  
 
NR 

Mean: 66 
Med: NR 
Range: 59-
72 SD: NR 

144(36) NR Mean: 160 
Med: NR 
Range: 152-
180 SD: NR 

NR III: 377(93)   Mean: NR 
Med: 25 
Range: NR 
SD: NR 

Creat: NR 
 
 GFR: NR 

Arm 
2(CRT):409 

F: 106(26)  
 
NR 

Mean: 67 
Med: NR 
Range: 60-
73 SD: NR 

165(40) NR Mean: 160 
Med: NR 
Range: 152-
180 SD: NR 

NR III: 386(94)   Mean: NR 
Med: 25 
Range: NR 
SD: NR 

Creat: NR   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Cleland,20073 
 
CARE HF Sub 
Study 
 
 

Arm 1(Medical 
therapy 
alone):404 

F: 111(27)  
 
NR 

Mean: 66 
Med: NR 
Range: 59-
72 SD: NR 

142(35) NR Mean: NR 
Med: 160 
Range: 152-
180 SD: NR 

NR IV: 27(7) Mean: NR 
Med: 25 
Range: 22-
29 SD: NR 

Creat: NR   
 
GFR: 
61ml/min 

Arm 2(CRT-
P):409 

F: 105(26)  
 
NR 

Mean: 67 
Med: NR 
Range: 60-
73 SD: NR 

167(41) NR Mean: NR 
Med: 160 
Range: 152-
180 SD: NR 

NR IV: 23(6) Mean: NR 
Med: 25 
Range: 21-
29 SD: NR 

Creat: NR   
 
GFR: 
60ml/min 

Cleland,20125 
 
CARE HF Sub 
Study 
 
 

Arm 1(No 
CRT):404 

F: 109(27)  
 
NR 

Mean: 66 
Med: NR 
Range: 59-
72 SD: NR 

144(36) NR Mean: 160 
Med: NR 
Range: 152-
180 SD: NR 

NR III: 377(93)   Mean:  Med: 
25 Range:  
SD:  

Creat: NR   
 
GFR: NR 

Arm 
2(CRT):409 

F: 106(26)  
 
NR 

Mean: 67 
Med: NR 
Range: 60-
73 SD: NR 

165(40) NR Mean: 160 
Med: NR 
Range: 152-
180 SD: NR 

NR III: 386(94)   Mean:  Med: 
25 Range:  
SD:  

Creat: NR   
 
GFR: NR 

Leclercq,200744 
 

Arm 1(BiV 
First):25 

F: 0(0)  
 
NR 

Mean: 73 
Med: NR 
Range: NR 
SD: 9.3 

14(56) 14(56) Mean: 212 
Med: NR 
Range: NR 
SD: 28 

NR NR Mean: 24 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Arm 1(RV 
First):19 

F: 4(21.1)  
 
NR 

Mean: 74 
Med: NR 
Range: NR 
SD: 6 

9(47.4) 7(36.8) Mean: 199 
Med: NR 
Range: NR 
SD: 21 

NR  NR Mean: 27 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Arm 1(BiV 
First):25 

F: 0(0)  
 
NR 

Mean: 73 
Med: NR 
Range: NR 
SD: 9.3 

14(56) 14(56) Mean: 212 
Med: NR 
Range: NR 
SD: 28 

NR  NR Mean: 24 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Arm 1(RV 
First):19 

F: 4(21.1)  
 
NR 

Mean: 74 
Med: NR 
Range: NR 
SD: 6 

9(47.4) 7(36.8) Mean: 199 
Med: NR 
Range: NR 
SD: 21 

NR NR Mean: 27 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Overall(All 
Patients):44 

F: 4(9.1)  
 
NR 

Mean: 73 
Med: NR 
Range: NR 
SD: 8 

23(52.3) 21(47.7) Mean: 206 
Med: NR 
Range: NR 
SD: 26 

NR NR Mean: 25 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Overall(All 
Patients):44 

F: 4(9.1)  
 
NR 

Mean: 73 
Med: NR 
Range: NR 
SD: 8 

23(52.3) 21(47.7) Mean: 206 
Med: NR 
Range: NR 
SD: 26 

NR NR Mean: 25 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Pokushalov,201
043 
 

Arm 1(All 
patients):178 

F: 18(10)  
 
NR 

Mean: 62.8 
Med: NR 
Range: NR 
SD: 7 

NR NR Mean: 139 
Med: NR 
Range: NR 
SD: 28 

NR NR Mean: 29 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Arm 
1(CABG):87 

F: 7(8)  
 
NR 

Mean: 64 
Med: NR 
Range: NR 
SD: 5 

NR NR Mean: 144 
Med: NR 
Range: NR 
SD: 28 

NR NR Mean: 30 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Arm 
2(CABG+CRT)
:91 

F: 8(9)  
 
NR 

Mean: 62 
Med: NR 
Range: NR 
SD: 4 

NR NR Mean: 137 
Med: NR 
Range: NR 
SD: 29 

NR NR Mean: 28 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Sutton,200328 
 
MIRACLE Sub 
Study 

Arm 1(Control 
group):151 

F: 47(31.1)  
 
W:136(90.1
) AA:NR 
O:NR 

Mean: 64.8 
Med: NR 
Range: NR 
SD: 11.4 

NR NR Mean: 164.7 
Med: NR 
Range: NR 
SD: 20.6 

NR III: 143(94.7)   Mean: 24.3 
Med: NR 
Range: NR 
SD: 6.8 

Creat: NR   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Arm 2(CRT 
group(CRT-
P)):172 

F: 60(34.9)  
 
W:155(90.1
) AA:NR 
O:NR 

Mean: 63.9 
Med: NR 
Range: NR 
SD: 11 

NR NR Mean: 166.4 
Med: NR 
Range: NR 
SD: 19.7 

NR III: 155(90.1)   Mean: 24.5 
Med: NR 
Range: NR 
SD: 6.8 

Creat: NR   
 
GFR: NR 

Wikstrom,20098 
 
CARE HF Sub 
Study 
 

Medical 
therapy alone 

111(27) Mean: 66  
Med: NR 
Range: NR 
SD: NR 

142(35) 
 

NR Mean: 160 
Med: NR 
Range: 152-
180         SD: 
NR 

NR IV:27(7) Mean: NR 
Med: 25 
Range:22-
29 SD:NR 

Creat: NR   
 
GFR: 
61ml/min 

CRT-P 105(26) Mean: 67   
Med: NR 
Range: NR 
SD: NR 

167(41) NR Mean: 160 
Med: NR 
Range: 152-
180         SD: 
NR 

NR IV:(23(6) Mean: NR 
Med: 25 
Range:21-
29 SD:NR 

Creat: NR   
 
GFR:60ml/
min 

Ghio, 20096 
 
CARE HF Sub 
Study 
 

CRT 90(NR) Mean: 67   
Med: NR 
Range:59-
73 SD: NR 

168(46) NR Mean: 160 
Med: NR 
Range: 152-
180         SD: 
NR 

NR IV:(23(6) Mean: NR 
Med: NR 
Range:NR 
SD:NR 

Creat: NR   
 
GFR: NR 

Medical 
Therapy 

102(NR) Mean: 66   
Med: NR 
Range: 59-
73 SD: NR 

135(36) NR Mean: 160 
Med: NR 
Range: 152-
180         SD: 
NR 

NR IV:(23(6) Mean: NR 
Med: NR 
Range:NR 
SD:NR 

Creat: NR   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Bristow,200429 
 
COMPANION 
 
 

Arm 1(Optimal 
Pharmacologic
al 
Therapy):308 

F: 96(31)  
 
NR 

Mean: 68  

Med: NR 
Range: NR 
SD: NR 

NR(59) NR Mean: 158 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(70) 
RBBB: NR(9) 
IVCD: NR 
PBBBlock: 
NR 

III: NR(82)   Mean: 22 
Med:  NR 

Range:  NR 

SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 2(CRT-
P):617 

F: 203(33)  
 
NR 

Mean: 67  

Med: NR 
Range: NR 
SD: NR 

NR(54) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(69) 
RBBB:NR(12
)  

IVCD: NR 
PBBBlock: 
NR 

III: NR(87)   Mean: 20 
Med: NR 

Range:  NR 

SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 3(CRT-
D):595 

F: 196(33)  
 
NR 

Mean: 66 

 Med: NR 
Range: NR 
SD: NR 

NR(55) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(73) 
RBBB:NR(10
)  

IVCD: NR 
PBBBlock: 
NR 

III: NR(86)   Mean: 22 
Med:  NR 

Range:  NR 

SD: NR  

Creat: NR   
 
GFR:  NR 

Anand, 200930 
 
COMPANION 
 Sub Study 
 
 

Arm 
1(OPT):308 

F: 96(31)  
 
NR 

Mean: NR 
Med: 68 
Range: NR 
SD: NR 

NR(59) NR Mean: NR 
Med: 158 
Range: NR 
SD: NR 

NR III: NR(82)   Mean: 22 
Med:  NR 

Range:  NR 

SD: NR  

Creat: NR   
 
GFR:  NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Arm 2(CRT-
P):617 

F: 203(33)  
 
NR 

Mean: NR 
Med: 67 
Range: NR 
SD: NR 

NR(54) NR Mean: NR 
Med: 160 
Range: NR 
SD: NR 

NR III: NR(87)   Mean: 20 
Med:  NR 

Range:  NR 

SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 3(CRT-
D):595 

F: 196(33)  
 
NR 

Mean: NR 
Med: 66 
Range: NR 
SD: NR 

NR(55) NR Mean: NR 
Med: 160 
Range: NR 
SD: NR 

NR III: NR(86)   Mean: 22 
Med:  NR 

Range: NR  

SD: NR  

Creat: NR   
 
GFR:  NR 

Carson,200531 
 
COMPANION 
 Sub Study 
 

Arm 1(Optimal 
Pharmacologic
al therapy):308 

F: 96(31)  
 
NR 

Mean: 68  

Med: NR 
Range: NR 
SD: NR 

NR(59) NR Mean: 158 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(70) 
RBBB: NR(9) 
IVCD: NR 
PBBBlock: 
NR 

III: NR(82)   Mean: 22 
Med:  NR 

Range:  NR 

SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 2(CRT-
P):617 

F: 203(33)  
 
NR 

Mean: 67  

Med: NR 
Range: NR 
SD: NR 

NR(54) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(69) 
RBBB:NR(12
)  

IVCD: NR 
PBBBlock: 
NR 

III: NR(87)   Mean: 20 
Med:  NR 

Range:NR   

SD: NR  

Creat: NR   
 
GFR:  NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Arm 3(CRT-
D):595 

F: 196(33)  
 
NR 

Mean: 66  

Med: NR 
Range: NR 
SD: NR 

NR(55) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(73) 
RBBB:NR(10
)  

IVCD: NR 
PBBBlock: 
NR 

III: NR(86)   Mean: 22 
Med:  NR 

Range:  NR 

SD: NR  

Creat: NR   
 
GFR:  NR 

Cleland,20094 
 
CARE HF Sub 
Study 
 
 

Overall(Medic
al therapy 
alone):404 

F: 111(27)  
 
NR 

Mean: 66  

Med: NR 
Range: 59-
72 SD: NR 

142(35) NR Mean: NR 
Med: 160 
Range: 152-
180  

SD: NR 

NR IV: 27(7) Mean: NR 
Med: 25 
Range: 22-
29  

SD: NR  

Creat: NR   
 
GFR: 
61ml/min 

Overall(CRT-
P):409 

F: 105(26)  
 
NR 

Mean: 67  

Med: NR 
Range: 60-
73 SD: NR 

167(41) NR Mean: NR 
Med: 160 
Range: 152-
180  

SD: NR 

NR III: NR   
IV: 23(6) 

Mean: NR 
Med: 25 
Range: 21-
29  

SD: NR  

Creat: NR   
 
GFR: 
60ml/min 

Cazeau,200132 
 
MUSTIC 

All patients 

 

F: 17(25.4) 
 
NR 

Mean: 63 

Med: NR 
Range: NR 
SD: 10 

NR NR Mean: 176 
Med: NR 
Range: NR 

SD: 19 

LBBB:NR(87) 
RBBB:NR(10
) IVCD: NR 
PBBBlock: 
NR 

III: 67(100)  
 

Mean: 23 
Med: NR 
Range: NR 

SD: 7  

Creat: NR   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

 All patients 

 

F: 8(17.8)  
 
NR 

Mean: 66 

Med: NR 
Range: NR 
SD: 9 

NR 45(100) Mean: 207 
Med: NR 
Range: NR 

SD: 17 

NR III: 45(100)  
 

Mean: 25 
Med: NR 
Range: NR 

SD: 10 

Creat: NR   
 
GFR: NR 

F-Female, W-White, AA-African American, O-Others, NR-Not Reported, SD-Standard Deviation, Med-Median, n-Number, LBBB-Left Bundle Branch Block, RBBB-Right, 
Bundle Branch Block, IVCD-Intra Ventricular Conduction Delay, PBBBlock-Paced Bundle Branch Block, NYHA-New York Heart Association, LVEF-Left Ventricular Ejection 
Fraction, GFR-Glomerular Filtration Rate 
 

Table D3: Population characteristics –CRT P harms 
Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Cleland,20041 
 
CARE HF 
 

Arm 1(Medical 
Therapy 
Alone):404 

F: 111(27)  
 
NR 

Mean: NR 
Med: 66 
Range: NR 
SD: NR 

144(36) NR Mean: NR 
Med: 160 
Range: 152-
180 SD: NR 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

IV: 27(7) Mean: NR 
Med: 25 
Range: NR 
SD: NR 

Creat: NR   
 
GFR: 
61ml/min/1
.73m^2 

Arm 2(Medical 
Therapy plus 
Cardiac 
Resynchroniza
tion (CRT-
P)):409 

F: 105(26)  
 
NR 

Mean: NR 
Med: 67 
Range: NR 
SD: NR 

165(40) NR Mean: NR 
Med: 160 
Range: 152-
180 SD: NR 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

  IV: 23(6) Mean: NR 
Med: 25 
Range: NR 
SD: NR 

Creat: NR   
 
GFR: 
60ml/min/1
.73m^2 

D-14 
 



Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Gras,200255 Overall(Overall
):103 

F: 22(21.4)  
 
NR 

Mean: 67 
Med: NR 
Range: NR 
SD: 10 

49(47.6) NR Mean: 178 
Med: NR 
Range: NR 
SD: 28 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

 III: 70(68)  
IV: 33(32) 

Mean: 22 
Med: NR 
Range: NR 
SD: 6 

Creat: NR   
 
GFR: NR 

Krahn,200260 Overall(Overall
):45 

F: 8(18)  
 
NR 

Mean: 65.3 
Med: NR 
Range: NR 
SD: 10.3 

31(69) 15(33) Mean: 166 
Med: NR 
Range: NR 
SD: 20 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

 II: 3(7) III: 
34(76)  IV: 
8(18) 

Mean: 19 
Med: NR 
Range: NR 
SD: 5 

Creat: NR   
 
GFR: NR 

Mortensen,200
466 

Overall(Overall
):189 

F: 52(27.5)  
 
NR 

Mean: 66.3 
Med: NR 
Range: NR 
SD: 10.6 

79(41.8) NR Mean: 176.3 
Med: NR 
Range: NR 
SD: 27 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

 II: 33(17.5) 
III: 129(68.3)  
IV: 27(14.3) 

Mean: 24.4 
Med: NR 
Range: NR 
SD: 6.9 

Creat: NR   
 
GFR: NR 

Stahlberg,20057

7 
Overall(Overall
):40 

F: 2(5)  
 
NR 

Mean: 65 
Med: NR 
Range: NR 
SD: 10 

26(65) 12(30) Mean: 173 
Med: NR 
Range: NR 
SD: 22 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

 III: 35(87.5)  
IV: 5(12.5) 

Mean: 23 
Med: NR 
Range: NR 
SD: 9 

Creat: NR   
 
GFR: NR 

Pokushalov,201
043 
 

Arm 1(All 
patients):178 

F: 18(10)  
 
NR 

Mean: 62.8 
Med: NR 
Range: NR 
SD: 7 

NR NR Mean: 139 
Med: NR 
Range: NR 
SD: 28 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

 Mean: 29 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Arm 
1(CABG):87 

F: 7(8)  
 
NR 

Mean: 64 
Med: NR 
Range: NR 
SD: 5 

NR NR Mean: 144 
Med: NR 
Range: NR 
SD: 28 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 30 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Arm 
2(CABG+CRT)
:91 

F: 8(9)  
 
NR 

Mean: 62 
Med: NR 
Range: NR 
SD: 4 

NR NR Mean: 137 
Med: NR 
Range: NR 
SD: 29 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 28 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Hong-
xia,200657 

Overall(Overall
):117 

F: 31(26.5)  
 
NR 

Mean: 53 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: NR 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Garikipati,20143

9 
Overall(Overall 
):21 

F: NR 
 
NR 

Mean: 68.3 
Med: 67 
Range: 52-
85 SD: NR 

10(47.6) NR Mean: 159.5 
Med: NR 
Range: 132-
184 SD: NR 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: NR 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Cock, 200351 Overall():7 F: 2(28.6)  
 
NR 

Mean: 62 
Med:  
Range: 43-
79 SD: 12 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: NR 
Med: NR 
Range: NR 
SD:  

Creat: NR   
 
GFR: NR 

Cleland,20094 
 
CARE HF Sub 
Study 
 

Overall(Medic
al therapy 
alone):404 

F: 111(27)  
 
NR 

Mean: 66 
Med: NR 
Range: 59-
72 SD: NR 

142(35) NR Mean: NR 
Med: 160 
Range: 152-
180 SD: NR 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

  IV: 27(7) Mean: NR 
Med: 25 
Range: 22-
29 SD:  

Creat: NR 
 
GFR: 
61ml/min 

Cleland,20094 
 
CARE HF Sub 
Study 

Overall(CRT-
P):409 

F: 105(26)  
 
NR 

Mean: 67 
Med: NR 
Range: 60-
73 SD: NR 

167(41) NR Mean: NR 
Med: 160 
Range: 152-
180 SD: NR 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

  IV: 23(6) Mean: NR 
Med: 25 
Range: 21-
29 SD:  

Creat: NR 
 
GFR: 
60ml/min 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
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range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Gras,20077 
 
CARE HF Sub 
Study 
 

Overall(Medic
al therapy 
alone):404 

F: 111(27)  
 
NR 

Mean: 66 
Med: NR 
Range: 59-
72 SD: NR 

142(35) NR Mean: NR 
Med: 160 
Range: 152-
180 SD: NR 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

  IV: 27(7) Mean: NR 
Med: 25 
Range: 22-
29 SD:  

Creat: NR 
 
GFR: 
61ml/min 

Gras,20077 
 
CARE HF Sub 
Study 
 

Overall(CRT-
P):409 

F: 105(26)  
 
NR 

Mean: 67 
Med: NR 
Range: 60-
73 SD: NR 

167(41) NR Mean: NR 
Med: 160 
Range: 152-
180 SD: NR 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

  IV: 23(6) Mean: NR 
Med: 25 
Range: 21-
29 SD:  

Creat: NR 
 
GFR: 
60ml/min 

Bristow,200429 
 
COMPANION 
 
 

Arm 1(Optimal 
Pharmacologic
al 
Therapy):308 

F: 96(31)  
 
NR 

Mean: 68  
Med: NR 
Range: NR 
SD: NR 

NR(59) NR Mean: 158 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(70) 
RBBB: NR(9) 
IVCD: NR 
PBBBlock: 
NR 

III: NR(82)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 2(CRT-
P):617 

F: 203(33)  
 
NR 

Mean: 67  
Med: NR 
Range: NR 
SD: NR 

NR(54) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(69) 
RBBB:NR(12
)  
IVCD: NR 
PBBBlock: 
NR 

III: NR(87)   Mean: 20 
Med: NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 3(CRT-
D):595 

F: 196(33)  
 
NR 

Mean: 66 
 Med: NR 
Range: NR 
SD: NR 

NR(55) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(73) 
RBBB:NR(10
)  
IVCD: NR 
PBBBlock: 
NR 

III: NR(86)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

F-Female, W-White, AA-African American, O-Others, NR-Not Reported, SD-Standard Deviation, Med-Median, n-Number, LBBB-Left Bundle Branch Block, RBBB-Right, 
Bundle Branch Block, IVCD-Intra Ventricular Conduction Delay, PBBBlock-Paced Bundle Branch Block, NYHA-New York Heart Association, LVEF-Left Ventricular Ejection 
Fraction, GFR-Glomerular Filtration Rate 
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Table D4: Population characteristics –CRT D effectiveness 
Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Young,200326 
 
MIRACLE ICD 

Arm 
1(Control):182 

F: 41(22.5)  
 
NR 

Mean: 67.6 
Med: NR 
Range: NR 
SD: 9.2 

138(75.8) NR Mean: 162 
Med: NR 
Range: NR 
SD: 22 

LBBB :NR 
RBBB: 24(13) 
IVCD: NR 
PBBBlock: 
NR 

III: 163(89.6)  
IV: 19(10.4) 

Mean: 23.9 
Med:  NR 
Range:  NR 
SD: 6 

Creat: NR   
 
GFR:NR  

Arm 
2(CRT):187 

F: 45(24.1)  
 
NR 

Mean: 66.6 
Med: NR 
Range: NR 
SD: 11.3 

119(64) NR Mean: 165 
Med: NR 
Range: NR 
SD: 22 

LBBB :NR 
RBBB: 25(13) 
IVCD: NR 
PBBBlock: 
NR 

III: 165(88.2)  
IV: 22(11.8) 

Mean: 24.2 
Med:  NR 
Range:  NR 
SD: 6.5 

Creat: NR   
 
GFR: NR 

Healey,201225 
 
RAFT Sub 
Study 
 
 

Arm 
1(ICD):115 

F: NR(14.8)  
 
NR 

Mean: 71.6 
Med: NR 
Range: NR 
SD: 7.3 

NR 115(100) Mean: 151 
Med: NR 
Range: NR 
SD: 23.6 

NR II: NR(74.8)  Mean: 22.9 
Med: NR 
Range: NR 
 SD: 5.3 

Creat: 117 
µmol/L   
GFR: NR 

Arm 2(CRT-
ICD):114 

F: NR(9.6)  
 
NR 

Mean: 70.4 
Med: NR 
Range: NR 
SD: 7.7 

NR 114(100) Mean: 153.4 
Med: NR 
Range: NR 
SD: 24.7 

NR II: NR(69.3)  Mean: 22.3 
Med:  NR 
Range: NR 
SD: 5.1 

Creat: 132 
µmol/L   
GFR: NR 

Solomon,201019 
 
MADIT CRT 
Sub Study 
 

Arm 
1(ICD):623 

F: 
154(24.7)  
 
W:567(91) 
O:Non 
White 56(9) 

Mean: 64.3 
Med: NR 
Range: NR 
SD: 10.7 

334(53.6) NR Mean: 159.3 
Med: NR 
Range: NR 
SD: 20.4 

LBBB 
:444(71.2) 
RBBB: 
79(12.7) 
IVCD: NR 
PBBBlock: 
NR 

II: 523(83.9)  Mean: NR 
Med:  NR 
Range: NR 
SD: NR 

Creat: NR  
GFR: 
68.8ml/min
/1.73m^2 

Arm 2(CRT-
D):749 

F: 
184(24.6)  
 
W:684(91.3
) O:Non 

Mean: 64.4 
Med: NR 
Range: NR 
SD: 10.8 

411(54.9) NR Mean: 158.6 
Med: NR 
Range: NR 
SD: 19.5 

LBBB 
:532(71) 
RBBB: 
83(11.1) 
IVCD: NR 

II: 640(85.4)  Mean: NR 
Med: NR 
Range:  NR 
SD: NR 

Creat: NR  
GFR: 
69.4ml/min
/1.73m^2 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

White 
65(8.7) 

PBBBlock: 
NR 

Tang,201022 
 
RAFT 

Arm 
1(ICD):904 

F: 172(19)  
 
NR 

Mean: 66.2 
Med: NR 
Range: NR 
SD: 9.4 

587(64.9) 115(12.7) Mean: 158.3 
Med: NR 
Range: NR 
SD: 24 

LBBB 
:643(71.1) 
RBBB: 
93(10.3) 
IVCD: 
101(11.2) 
PBBBlock: 
67(7.4) 

II: 730(80.8) 
III: 174(19.2)   

Mean: 22.6 
Med:  NR 
Range: NR 
SD: 5.1 

Creat: NR   
 
GFR: NR 

Arm 2(ICD-
CRT):894 

F: 
136(13.2)  
 
NR 

Mean: 66.1 
Med: NR 
Range: NR 
SD: 9.3 

614(68.7) 114(12.8) Mean: 157 
Med: NR 
Range: NR 
SD: 23.6 

LBBB 
:652(72.9) 
RBBB: 
68(7.6) IVCD: 
106(11.9) 
PBBBlock: 
68(7.6) 

II: 708(79.2) 
III: 186(20.8)   

Mean: 22.6 
Med: NR 
Range: NR 
SD: 5.4 

Creat: NR   
 
GFR: NR 

Abraham,20043

4 
 
MIRACLE ICD 
II 
 

Arm 
1(Control):101 

F: 10(9.9)  
 
NR 

Mean: 63.1 
Med: NR 
Range: NR 
SD: 12.1 

59(58.4) NR Mean: 165 
Med: NR 
Range: NR 
SD: 23 

LBBB :NR 
RBBB: 
21(20.8) 
IVCD: NR 
PBBBlock: 
NR 

II: 101(100)  Mean: 24.6 
Med: NR 
Range: NR 
SD: 6.7 

Creat: NR   
 
GFR: NR 

Arm 
2(CRT):85 

F: 10(11.8)  
 
NR 

Mean: 63 
Med: NR 
Range: NR 
SD: 12.8 

47(56.3) NR Mean: 166 
Med: NR 
Range: NR 
SD: 25 

LBBB :NR 
RBBB: 
10(11.8) 
IVCD: NR 
PBBBlock: 
NR 

II: 85(100)  Mean: 24.4 
Med:  NR 
Range:  NR 
SD: 6.6 

Creat: NR   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Higgins,200340 
 
 

Arm 
1(CRT):245 

F: 37(15)  
 
NR 

Mean: 66 
Med: NR 
Range: NR 
SD: 11 

NR(67) NR Mean: 160 
Med: NR 
Range: NR 
SD: 27 

LBBB 
:NR(54) 
RBBB: 
NR(14) IVCD: 
NR(32) 
PBBBlock: 
NR 

II: NR(32) 
III: NR(60)  
IV: NR(8) 

Mean: 21 
Med:  NR 
Range:  NR 
SD: 6 

Creat: NR   
 
GFR: NR 

Arm 2(No 
CRT):245 

F: 42(17)  
 
NR 

Mean: 66 
Med: NR 
Range: NR 
SD: 11 

NR(71) NR Mean: 156 
Med: NR 
Range: NR 
SD: 26 

LBBB 
:NR(55) 
RBBB: 
NR(12) IVCD: 
NR(33) 
PBBBlock: 
NR 

II: NR(33) 
III: NR(57)  
IV: NR(10) 

Mean: 21 
Med:  NR 
Range:  NR 
SD: 6 

Creat: NR   
 
GFR: NR 

Moss,20099 
 
MADIT CRT 
 

Arm 
1(ICD):731 

F: 
178(24.4)  
 
W:657/724(
90.7) 
AA:56/724(
7.7) 
O:11/724(1
.5) 

Mean: 64 
Med: NR 
Range: NR 
SD: 11 

401(54.9) 90/717(12.
6) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:520/729(71.3
) RBBB: 
92/729(12.6) 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: 5 

Creat: 
1.2mg/dl   
 
GFR: NR 

Arm 2(CRT-
D):1089 

F: 
275(25.3)  
 
W:979/108
3(90.4) 
AA:87/1083
(8) 
O:17/1083(
1.6) 

Mean: 65 
Med: NR 
Range: NR 
SD: 11 

598(55) 118/1063(1
1.1) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:761/1088(69.
9) RBBB: 
136/1088(12.
5) IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: 5 

Creat: 
1.2mg/dl   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Diab, 201138 
 

Arm 1(CRT-
D):27 

F: 6(22.2)  
 
NR 

Mean: 65 
Med: NR 
Range: NR 
SD: 8 

15 NR Mean: 159 
Med: NR 
Range: NR 
SD: 17 

NR II: NR(25) 
III: 92.6  

Mean: 22 
Med:  NR 
Range: NR  
SD: 7 

Creat: NR   
 
GFR: NR 

Arm 
2(Mechanical 
dyssynchrony 
absent based 
on echo/TDI 
criteria):46 

F: 5(10.9)  
 
NR 

Mean: 66 
Med: NR 
Range: NR 
SD: 11 

36 NR Mean: 138 
Med: NR 
Range: NR 
SD: 18 

NR II: NR(41) 
III: 89.1  

Mean: 26 
Med:  NR 
Range: NR 
SD: 5 

Creat: NR  
 
GFR: NR 

Arm 3(CRT-D 
from 
mechanical 
dyssynchrony 
absent based 
on echo/TDI 
criteria):24 

F: 3(12.5)  
 
NR 

Mean: 67 
Med: NR 
Range: NR 
SD: 7 

17 NR Mean: 134 
Med: NR 
Range: NR 
SD: 15 

NR II: NR(21) 
III: 87.5  

Mean: 25 
Med: NR 
Range: NR 
SD: 5 

Creat: NR   
 
GFR:NR  

Arm 4(ICD 
from 
mechanical 
dyssynchrony 
absent based 
on echo/TDI 
criteria):22 

F: 2(9.1)  
 
NR 

Mean: 65 
Med: NR 
Range: NR 
SD: 13 

16 NR Mean: 142 
Med: NR 
Range: NR 
SD: 20 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

II: NR(17) 
III: 77.3   

Mean: 27 
Med:  NR 
Range:  NR 
SD: 6 

Creat: NR   
 
GFR: NR 

Tompkins, 
201320 
 
MADIT CRT 
Sub Study 
 

Arm 1(ICD):87 F: 6(7)  
 
NR 

Mean: 64.3 
Med: NR 
Range: NR 
SD: 9.7 

74(85) NR Mean: 150.5 
Med: NR 
Range: NR 
SD: 13.8 

LBBB 
:NA(NA) 
RBBB: 
87(100) 
IVCD: NR 
PBBBlock: 
NR 

I: 20(23)  Mean: 25 
Med: NR 
Range: NR 
SD: 5 

Creat: 
1.3mg/dl   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Arm 2(CRT-D 
LAFB):80 

F: 7(9)  
 
NR 

Mean: 68.2 
Med: NR 
Range: NR 
SD: 9.9 

69(86) NR Mean: 155.2 
Med: NR 
Range: NR 
SD: 15.7 

LBBB 
:NA(NA) 
RBBB: 
80(100) 
IVCD: NR 
PBBBlock: 
NR 

I: 17(21)  Mean: 25 
Med: NR 
Range: NR 
SD: 5 

Creat: 
1.25mg/dl   
 
GFR: NR 

Arm 3(CRT-D 
non-LAFB):52 

F: 5(10)  
 
NR 

Mean: 63.5 
Med: NR 
Range: NR 
SD: 11.3 

47(90) NR Mean: 152.5 
Med: NR 
Range: NR 
SD: 14 

LBBB 
:NA(NA) 
RBBB: 
52(100) 
IVCD: NR 
PBBBlock: 
NR 

I: 9(17)  Mean: 26 
Med: NR 
Range: NR 
SD: 5 

Creat: 
1.29mg/dl   
 
GFR: NR 

Pinter,200942 
 

Arm 1(CRT 
ON):36 

F: 8(22.2)  
 
NR 

Mean: 66.3 
Med: NR 
Range: NR 
SD: 8.6 

NR 6(16.7) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24.2 
(MUGA) 
21.2 
(ECHO) 
Med: NR 
Range: NR 
SD: 7.5 

Creat: 
121numol/
L   
 
GFR: NR 

Arm 2(CRT 
OFF):36 

F: 7(19.4)  
 
NR 

Mean: 66.1 
Med: NR 
Range: NR 
SD: 8.8 

NR 2(5.6) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: 26.8 
(MUGA) 24 
(ECHO) 
Med: NR 
Range: NR 
SD: 8.4 

Creat: 
114numol/
L   
 
GFR: NR 

Birnie,201323 
 
RAFT Sub 
Study 
 

Arm 
1(ICD):904 

F: 172(19)  
 
NR 

Mean: 66.2 
Med:  
Range:  SD: 
9.4 

587(64.9) 115(12.7) Mean: 158.3 
Med: NR 
Range: NR 
SD: 24 

LBBB 
:643(71.1) 
RBBB: 
93(10.3) 
IVCD: 
101(11.2) 

II: 730(80.8) 
III: 174(19.2)  

Mean: 22.6 
Med: NR 
Range: NR 
SD: 5.1 

Creat: NR   
 
GFR: 
60.8ML/MI
N/1.73M2 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

PBBBlock: 
67(7.4) 

Arm 2(ICD-
CRT):894 

F: 
136(13.2)  
 
NR 

Mean: 66.1 
Med:  
Range:  SD: 
9.3 

614(68.7) 114(12.8) Mean: 157 
Med: NR 
Range: NR 
SD: 23.6 

LBBB 
:652(72.9) 
RBBB: 
68(7.6) IVCD: 
106(11.9) 
PBBBlock: 
68(7.6) 

II: 708(79.2) 
III: 186(20.8)   

Mean: 22.6 
Med: NR 
Range: NR 
SD: 5.4 

Creat: NR   
 
GFR: 
59.5ML/MI
N/1.73M2 

Arshad,201110 
 
MADIT CRT 
Sub Study 
 
 

Arm 
1(ICD):731 

F: 
178(24.4)  
 
W:657/724(
90.7) 
AA:56/724(
7.7) 
O:11/724(1
.5) 

Mean: 64 
Med: NR 
Range: NR 
SD: 11 

401(54.9) 90/717(12.
6) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:520/729(71.3
) RBBB: 
92/729(12.6) 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: 
1.2mg/dl   
 
GFR: NR 

Arm 2(CRT-
D):1089 

F: 
275(25.3)  
 
W:979/108
3(90.4) 
AA:87/1083
(8) 
O:17/1083(
1.6) 

Mean: 65 
Med: NR 
Range: NR 
SD: 11 

598(55) 118/1063(1
1.1) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:761/1088(69.
9) RBBB: 
136/1088(12.
5) IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: 
1.2mg/dl   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Zareba,201121 
 
MADIT CRT 
Sub Study 
 
 

Arm 
1(ICD):731 

F: 
178(24.4)  
 
W:657/724(
90.7) 
AA:56/724(
7.7) 
O:11/724(1
.5) 

Mean: 64 
Med: NR 
Range: NR 
SD: 11 

401(54.9) 90/717(12.
6) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:520/729(71.3
) RBBB: 
92/729(12.6) 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: 
1.2mg/dl   
 
GFR: NR 

Arm 2(CRT-
D):1089 

F: 
275(25.3)  
 
W:979/108
3(90.4) 
AA:87/1083
(8) 
O:17/1083(
1.6) 

Mean: 65 
Med: NR 
Range: NR 
SD: 11 

598(55) 118/1063(1
1.1) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:761/1088(69.
9) RBBB: 
136/1088(12.
5) IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: 
1.2mg/dl   
 
GFR: NR 

Barsheshet,201
111 
 
MADIT CRT 
Sub Study 
 
 

Arm 
1(ICD):731 

F: 
178(24.4)  
 
W:657/724(
90.7) 
AA:56/724(
7.7) 
O:11/724(1
.5) 

Mean: 64 
Med: NR 
Range: NR 
SD: 11 

401(54.9) 90/717(12.
6) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:520/729(71.3
) RBBB: 
92/729(12.6) 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: 
1.2mg/dl   
 
GFR: NR 

Arm 2(CRT-
D):1089 

F: 
275(25.3)  
 
W:979/108
3(90.4) 
AA:87/1083

Mean: 65 
Med: NR 
Range: NR 
SD: 11 

598(55) 118/1063(1
1.1) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:761/1088(69.
9) RBBB: 
136/1088(12.
5) IVCD: NR 
PBBBlock: 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: 
1.2mg/dl   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

(8) 
O:17/1083(
1.6) 

NR 

Lozanzo,200041 
 

Arm 1(BV 
Pacing ):109 

F:   
 
NR 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean:  Med:  
Range:  SD:  

Creat: NR   
 
GFR: NR 

 Arm 2(No 
Pacing):113 

F:   
 
NR 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean:  Med:  
Range:  SD:  

Creat: NR   
 
GFR: NR 

 Overall(Total):
222 

F: 38(17)  
 
NR 

Mean: 65 
Med: NR 
Range: NR 
SD: 10 

71(32) NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR II: 78(35) III: 
127(57)  IV: 
18(8) 

Mean: 22 
Med:  
Range:  SD: 
7 

Creat: NR   
 
GFR: NR 

Goldenberg, 
201413 

Arm 1(ICD): 
327 

F: 72(23)  
 
NR 
 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

166(51) NR NR NR I: 51(16) NR Creat: NR   
 
GFR: NR 

 Arm 2(CRTD): 
327 

F: 128(24)  
 
NR 
 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

279(53) NR NR NR I: 73(14) NR Creat: NR   
 
GFR: NR 

F-Female, W-White, AA-African American, O-Others, NR-Not Reported, SD-Standard Deviation, Med-Median, n-Number, LBBB-Left Bundle Branch Block, RBBB-Right, 
Bundle Branch Block, IVCD-Intra Ventricular Conduction Delay, PBBBlock-Paced Bundle Branch Block, NYHA-New York Heart Association, LVEF-Left Ventricular Ejection 
Fraction, GFR-Glomerular Filtration Rate 
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Table D5: Population characteristics –CRT D harms 
Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Duray,200852 Overall(Overall
):79 

F: 16(20)  
 
NR 

Mean: 79  
Med: NR 
Range: 35-
83 SD: 11 

38(48) NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR I: NR(22)  
II: 28(NR)  
IV: 
NR(23NR) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Abraham,20043

4 
 

Arm 
1(Control):101 

F: 10(9.9)  
 
O:NR(59) 

Mean: 63.1 
Med: NR 
Range: NR 
SD: 12.1 

59(58.4) NR Mean: 165 
Med: NR 
Range: NR 
SD: 23 

LBBB 
:NR RBBB: 
21(20.8) 
IVCD: NR 
PBBBlock: 
NR 

II: 101(100)  Mean: 24.6 
Med: NR  
Range: NR 
SD: 6.7 

Creat: NR 
 
GFR: NR 

Arm 
2(CRT):85 

F: 10(11.8)  
 
O:NR(47) 

Mean: 63  
Med: NR 
Range: NR 
SD: 12.8 

47(56.3) NR Mean: 166 
Med: NR 
Range: NR 
SD: 25 

LBBB :NR 
RBBB: 
10(11.8) 
IVCD: NR 
PBBBlock: 
NR 

II: 85(100)  Mean: 24.4 
Med: NR  
Range: NR 
SD: 6.6 

Creat: NR 
 
GFR: NR 

Auricchio,20144

5 
Overall(All 
patients):521 

F: 94(18)  
 
NR 

Mean: 67.4 
Med: NR 
Range: NR 
SD: 10.1 

NR 107(20.5) Mean: 155.3  
Med: NR 
Range: NR 
SD: 26.6 

LBBB 
:349(67) 
RBBB: 
49(9.4) IVCD: 
54(10.9) 
PBBBlock: 
40(7.7) 

I: 1(0.2) 
 II: 31(6.1) 
 III: 443(85)  
IV: 34(6.7) 

Mean: 25.7 
Med: NR 
Range: NR 
SD: 7.7 

Creat: 
1.4mg/dl  
GFR:  

Bossard,201448 Overall(All 
patients):49 

F: 11(22)  
 
O:NR(18) 

Mean: 63  
Med: NR 
Range: NR 
SD: 10 

18(27) NR Mean: 161 
Med: NR 
Range: NR 
SD: 26 

LBBB :46(94) 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

NR Mean:  NR 
Med:  NR 
Range: NR  
SD: NR 

Creat: NR 
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Boven,201349 Overall(Total 
Study 
Population):54
3 

F: 142(26)  
 
O:NR(294) 

Mean: 64  
Med: NR 
Range: NR 
SD: 11 

294(54) 153(28) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:410(82) 
RBBB: 
26(5.2) IVCD: 
10(2) 
PBBBlock: 
55(10) 

I: 21(4.1)  
II: 178(35) 
 III: 304(60)  
IV: 8(1.6) 

Mean: 24 
Med: NR 
Range: NR 
SD: 7.4 

Creat: 
115umol/L  
GFR: 
NRNR 

Gasparini,20095

3 
 

Arm 1(Protect 
Group(Standar
d CRT-D)):164 

F: 38(23.2)  
 
NR 

Mean: 64.2 
Med: NR 
Range: NR 
SD: 11.7 

NR 29(17.7) Mean: 163 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: 24.6 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Arm 2(Control 
(CRT plus 
ICD)):160 

F: 40(25)  
 
NR 

Mean: 64.2 
Med: NR 
Range: NR 
SD: 10.8 

NR 23(14.4) Mean: 160 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: 25.4 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Gilis,201424 
 
RAFT Sub 
Study 
 
 

Arm 
1(ICD):904 

F: 172(19)  
 
O:NR(587) 

Mean: 66.2 
Med: NR 
Range: NR 
SD: 9.4 

587(64.9) 115(12.7) Mean: 158.3  
Med: NR 
Range: NR 
SD: 24 

LBBB 
:643(71.1) 
RBBB: 
93(10.3) 
IVCD: 
101(11.2) 
PBBBlock: 
67(7.4) 

II: 730(80.8) 
III: 174(19.2)   

Mean: NR 
Med:  NR 
Range: NR  
SD: NR 

Creat: NR 
 
GFR: NR 

Arm 2(ICD-
CRT):894 

F: 
136(15.2)  
 
O:NR(614) 

Mean: 66.1 
Med: NR 
Range: NR 
SD: 9.3 

614(68.7) 114(12.8) Mean: 157 
Med: NR 
Range: NR 
SD: 23.6 

LBBB 
:652(72.9) 
RBBB: 
68(7.6) IVCD: 
106(11.9) 
PBBBlock: 
68(7.6) 

II: 708(79.2) 
III: 186(20.8)   

Mean:  NR 
Med:  NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Higgins,200340 
 

Arm 
1(CRT):245 

F: 37(15)  
 
NR 

Mean: 66  
Med: NR 
Range: NR 
SD: 11 

NR(67) NR Mean: 160 
Med: NR 
Range: NR 
SD: 27 

LBBB 
:NR(54) 
RBBB: 
NR(14) IVCD: 
NR 
PBBBlock: 
NR 

II: NR(32) 
 III: NR(60)  
IV: NR(8) 

Mean:  NR 
Med:  NR 
Range: NR  
SD: NR 

Creat: NR 
 
GFR: NR 

Arm 2(No 
CRT):245 

F: 42(17)  
 
NR 

Mean: 66  
Med: NR 
Range: NR 
SD: 11 

NR(71) NR Mean: 156 
Med: NR 
Range: NR 
SD: 26 

LBBB 
:NR(55) 
RBBB: 
NR(12) IVCD: 
NR 
PBBBlock: 
NR 

II: NR(33)  
III: NR(57)  
IV: NR(10) 

Mean:  NR 
Med:  NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Knight,200459 Overall(Overall
):443 

F: 75(17)  
 
NR 

Mean: 66  
Med: NR 
Range: NR 
SD: 11 

NR 98(22) Mean: 158 
Med: NR 
Range: NR 
SD: 22 

LBBB 
:253(57) 
RBBB: 58(13) 
IVCD: 
133(30) 
PBBBlock: 
NR 

II: 146(33)  
III: 257(58)  
IV: 40(9) 

Mean: 21 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Landolina,20116

2 
Overall(Overall
):3253 

F: 650(20)  
 
O:NR(1364
) 

Mean: 67  
Med: NR 
Range: NR 
SD: 10 

1364(42) 383(12) Mean: 148 
Med: NR 
Range: NR 
SD: 30 

NR NR Mean: 27 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Moss,20099 
 
MADIT CRT 
 
 

Arm 
1(ICD):731 

F: 
178(24.4)  
 
W:90.7(56/
724) 
AA:7.7(11/
724) 

Mean: 64  
Med: NR 
Range: NR 
SD: 11 

401(54.9) 90/717(12.
6) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:520/729(71.3
) RBBB: 
92/729(12.6) 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: 
1.2mg/dl   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

O:1.5(401) 

Arm 2(CRT-
D):1089 

F: 
275(25.3)  
 
W:90.4(87/
1083) 
AA:8(17/10
83) 
O:1.6(598) 

Mean: 65  
Med: NR 
Range: NR 
SD: 11 

598(55) 118/1063(1
1.1) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:761/1088(69.
9) RBBB: 
136/1088(12.
5) IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: 
1.2mg/dl 
 
GFR: NR 

Nian-
Sang,201067 

Overall(Overall
(CRT_D)):54 

F: 19(35)  
 
O:NR(14) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

14(26) NR Mean: 125.2  
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: 32.1 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Ouellet,201216 
 
MADIT CRT 
Sub Study 
 
 

Arm 
1(ICD):731 

F: 
178(24.4)  
 
W:90.7(56/
724) 
AA:7.7(11/
724) O:1.5 

Mean: 64  
Med: NR 
Range: NR 
SD: 11 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:520/729(71.3
) RBBB: 
92/729(12.6) 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: 
1.2mg/dl   
 
GFR: NR 

Arm 2(CRT-
D):1089 

F: 
275(25.3)  
 
W:90.4(87/
1083) 
AA:8(17/10
83) O:1.6 

Mean: 65  
Med: NR 
Range: NR 
SD: 11 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:761/1088(69.
9) RBBB: 
136/1088(12.
5) IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: 
1.2mg/dl   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Strimel, 201178 Overall():84 F: 21(25)  
 
O:(66) 

Mean: 82.68 
Med:  NR 
Range:  NR 
SD:  

66(78.6) NR Mean:  Med:  
Range:  SD:  

NR I: 6(7.1)  
II: 33(39.3)  
III: 41(48.8)  
IV: 4(4.8) 

Mean: 28.1 
Med: NR 
Range: NR 
NR SD: 6.6 

Creat: NR 
 
GFR: NR 

Theuns,200581 
 

Arm 1(Primary 
prophylaxis):3
8 

F: 12(32)  
 
NR 

Mean: 60  
Med: NR 
Range: NR 
SD: 9 

NR 9(24) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR II: 4(11)  
III: 34(89)   

Mean: 24 
Med: NR 
Range: NR 
SD: 10 

Creat: NR 
 
GFR: NR 

Arm 
2(Secondary 
prophylaxis):4
8 

F: 8(17)  
 
NR 

Mean: 63  
Med: NR 
Range: NR 
SD: 11 

NR 14(29) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR II: 18(38)  
III: 30(62)   

Mean: 23 
Med: NR 
Range: NR 
SD: 8 

Creat: NR 
 
GFR: NR 

Overall(Total):
86 

F: 20(23)  
 
NR 

Mean: 61 
Med: NR 
Range: NR 
SD: 10 

NR 23(27) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR II: 22(26)  
III: 64(74)   

Mean: 23 
Med: NR 
Range: NR 
SD: 8 

Creat: NR 
 
GFR: NR 

Boven,201350 
 

Arm 
1(Functional 
Nonresponder
s):100 

F: 26(25)  
 
NR 

Mean: NR 
Med: 70 
Range: NR 
SD: NR 

59(59) 28(28) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB :61(62) 
RBBB: 7(7.1) 
IVCD: 11(11) 
PBBBlock: 
16(16) 

I: 6(7.5) II: 
30(38) III: 
40(50)  IV: 
4(5) 

Mean: 20  
Med: NR 
Range: NR 
SD: NR 

Creat: 110 
 
GFR: NR 

Arm 
2(Functional 
Responders):4
2 

F: 16(38) 
 
 NR 

Mean: NR 
Med: 68 
Range: NR 
SD: NR 

16(38) 9(21) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB :37(93) 
RBBB: 0(0) 
IVCD: 1(2.5) 
PBBBlock: 
2(5) 

I: 9(25) II: 
15(42) III: 
12(33)  IV: 
0(0) 

Mean: 23  
Med: NR 
Range: NR 
SD: NR 

Creat: 92 
 
GFR: NR 

Overall(Total):
142 

F: 42(30)  
 
NR 

Mean: NR 
Med: 69 
Range: NR 
SD: NR 

75(53) 37(26) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB :98(71) 
RBBB: 7(5.1) 
IVCD: 12(8.7) 
PBBBlock: 

I: 15(13) II: 
45(39) III: 
52(45)  IV: 
4(3.4) 

Mean: 20  
Med: NR 
Range: NR 
SD: NR 

Creat: 105 
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

18(13) 

Kuhlkamp, 
200261 

Overall F: 7(9)  
 
NR 

Mean: 63.8 
Med:     
Range:41-
79  SD: 8.8 

NR 5(6) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR I: 26(32)  II: 
48(59) III: 
7(9)  IV: NR 

Mean: 25  
Med: NR 
Range: NR 
SD: 7 

Creat: NR 
 
GFR: NR 

Vado,201482 Overall(Overall
):45 

F: 11(45) Mean: 70.3       
Med: NR       
Range: NR       
SD: 9 

15(33) NR Mean: 155       
Med: NR       
Range: NR       
SD: 29.7 

LBBB: 25(55)       
RBBB: NR       
IVCD: 17(38)       
PBBBlock: 
3(7) 

NR Mean: 27.1       
Med: NR       
Range: NR       
SD: 5.1 

Creat: NR        
 
GFR: NR 

Ruwald,201418 
 

Arm 1(LVEF 
</=35%):103 

F: 19(103) Mean: 63       
Med: NR       
Range: NR       
SD: 12 

63(61) NR Mean: 157       
Med: NR       
Range: NR       
SD: 21 

LBBB: 64(62)       
RBBB: 15(15)       
IVCD: 24(23)       
PBBBlock: 
NR(NR) 

NR Mean: 27.6       
Med: NR       
Range: NR       
SD: 3.1 

Creat: 
1.24mg/dl        
 
GFR: NR 

Arm 2(LVEF 
36-50%):594 

F: 136(594) Mean: 65       
Med: NR       
Range: NR       
SD: 11 

335(56) NR Mean: 159       
Med: NR       
Range: NR       
SD: 20 

LBBB: 
421(71)       
RBBB: 65(11)       
IVCD: 
107(18)       
PBBBlock: 
NR(NR) 

NR Mean: 29.5       
Med: NR       
Range: NR       
SD: 3 

Creat: 
1.16mg/dl        
 
GFR: NR 

Arm 3(LVEF 
>50%):55 

F: 30(55) Mean: 64       
Med: NR       
Range: NR       
SD: 9 

14(25) NR Mean: 159       
Med: NR       
Range: NR       
SD: 17 

LBBB: 49(89)       
RBBB: 3(5)       
IVCD: 3(5)       
PBBBlock: 
NR(NR) 

NR Mean: 33.1       
Med: NR       
Range: NR       
SD: 3.3 

Creat: 
1.09mg/dl        
 
GFR: NR 

D-31 
 



Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Haugaa,201456 
 

Arm 1(Patients 
without 
arrhythmia):22
7 

F: 62(227) Mean: 65       
Med: NR       
Range: NR       
SD: 12 

133(59) NR Mean: 160       
Med: NR       
Range: NR       
SD: 28 

NR NR Mean: 25       
Med: NR       
Range: NR       
SD: 6 

Creat: 
NRNR        
 
GFR: 
NRNR 

Arm 2(Patients 
with 
arrhythmia):39 

F: 6(39) Mean: 66       
Med: NR       
Range: NR       
SD: 9 

26(67) NR Mean: 155       
Med: NR       
Range: NR       
SD: 26 

NR NR Mean: 23       
Med: NR       
Range: NR       
SD: 6 

Creat: NR        
 
GFR: NR 

Masoudi,201465 
 

Arm 
1(ICD):3545 

F: 
990(3545) 

Mean: 74.9       
Med: NR       
Range: NR       
SD: 6 

2513(70.9) 1164(32.8) Mean: 149       
Med: NR       
Range: NR       
SD: 23.1 

LBBB: 
1864(52.6)       
RBBB: 
617(17.4)       
IVCD: 
503(14.2)       
PBBBlock: 
NR(NR) 

I: 103(2.9)       
II: 
1041(29.4)       
III: 
2321(65.5)       
IV: 80(2.3) 

Mean: 25       
Med: NR       
Range: NR       
SD: 6 

Creat: 
1.4mg/dl        
 
GFR: 
59.6ML/MI
N/1.73M2 

Arm 
2(CRTD):3545 

F: 
993(3545) 

Mean: 74.6       
Med: NR       
Range: NR       
SD: 6 

2419(68.2) 1101(31.1) Mean: 149       
Med: NR       
Range: NR       
SD: 19.6 

LBBB: 
1906(53.8)       
RBBB: 
594(16.8)       
IVCD: 
485(13.7)       
PBBBlock: 
NR(NR) 

I: 97(2.7)       
II: 
1056(29.8)       
III: 
2283(64.4)       
IV: 109(3.1) 

Mean: 25       
Med: NR       
Range: NR       
SD: 6 

Creat: 
1.4mg/dl        
 
GFR: 
59.5ML/MI
N/1.73M2 

Gopalamurugan
,201454 
 

Arm 1(CRT-
D):117 

F: 37(117) Mean: 66       
Med: NR       
Range: NR       
SD: 11 

49(42) NR Mean: NR       
Med: NR       
Range: NR       
SD: NR 

NR NR Mean: 24.5       
Med: NR       
Range: NR       
SD: 8.2 

Creat: NR        
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Arm 2(ICD):63 F: 10(63) Mean: 65.3       
Med: NR       
Range: NR       
SD: 13 

38(60) NR Mean: NR       
Med: NR       
Range: NR       
SD: NR 

NR NR Mean: 27.7       
Med: NR       
Range: NR       
SD: 7.2 

Creat: NR        
 
GFR: NR 

Jamerson,2014
15 
 

Arm 
1(Males):1346 

F: 0(1346) Mean: 64.6       
Med:        
Range:        
SD: 10.7 

NR(NR) NR Mean: 158.2       
Med: NR       
Range: NR       
SD: 20.5 

LBBB: 
876(65)       
RBBB: 
NR(NR)       
IVCD: 
NR(NR)       
PBBBlock: 
NR(NR) 

NR Mean: 23.9       
Med: NR       
Range: NR       
SD: 5.2 

Creat: 
1.22mg/dl        
 
GFR: NR 

Arm 
2(Females):44
4 

F: 444(444) Mean: 63.9       
Med:        
Range:        
SD: 10.7 

NR(NR) NR Mean: 157.7       
Med: NR       
Range: NR       
SD: 17.4 

LBBB: 
388(87)       
RBBB: 
NR(NR)       
IVCD: 
NR(NR)       
PBBBlock: 
NR(NR) 

NR Mean: 23.4       
Med: NR       
Range: NR       
SD: 5.4 

Creat: 
1mg/dl        
 
GFR: NR 

Wollmann,2014
85 

 

Overall(All 
Patients):246 

F: 54(246) Mean: 63.5       
Med: NR       
Range: NR       
SD: 13.3 

92(37) 91(37) Mean: 134.3       
Med: NR       
Range: NR       
SD: 32.6 

NR I: 19(8)        
II: 92(37)       
III: 105(43)       
IV: 3(1) 

Mean: 31.2       
Med: NR       
Range: NR       
SD: 12.1 

Creat: NR        
 
GFR: NR 

Arm 1(DR-
ICD):114 

F: 22(114) Mean: 61.4       
Med: NR       
Range: NR       
SD: 14 

49(43) 36(32) Mean: 112.8       
Med: NR       
Range: NR       
SD: 24.3 

NR I: 15(13)       
II: 49(43)       
III: 25(22)       
IV: 0(0) 

Mean: 35.4       
Med: NR       
Range: NR       
SD: 14.8 

Creat: NR        
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 
 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Arm 2(CTR-
D):132 

F: 32(132) Mean: 65.4       
Med: NR       
Range: NR       
SD: 12.5 

43(33) 55(42) Mean: 154.4       
Med: NR       
Range: NR       
SD: 25.8 

NR I: 4(3)        
II: 43(33)       
III: 80(61)       
IV: 3(2) 

Mean: 27.3       
Med: NR       
Range: NR       
SD: 7.1 

Creat: NR        
 
GFR: NR 

Ricci,201469 Overall(Overall
):1404 

F: 
286(1404) 

Mean: 67       
Med: NR       
Range: NR       
SD: 10 

741(53) 362(26) Mean: 149       
Med: NR       
Range: NR       
SD: 31 

NR I: NR(NR)       
II: 534(38)       
III: 842(60)       
IV: 28(2) 

Mean: 27       
Med: NR       
Range: NR       
SD: 6 

Creat: NR        
 
GFR: NR 

F-Female, W-White, AA-African American, O-Others, NR-Not Reported, SD-Standard Deviation, Med-Median, n-Number, LBBB-Left Bundle Branch Block, RBBB-Right, 
Bundle Branch Block, IVCD-Intra Ventricular Conduction Delay, PBBBlock-Paced Bundle Branch Block, NYHA-New York Heart Association, LVEF-Left Ventricular Ejection 
Fraction, GFR-Glomerular Filtration Rate 
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Table D6: Population characteristics –CRT P vs. D effectiveness 
Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Bristow,200429 
 
COMPANION 
 

Arm 1(Optimal 
Pharmacologic
al 
Therapy):308 

F: 96(31)  
 
NR 

Mean: 68  
Med: NR 
Range: NR 
SD: NR 

NR(59) NR Mean: 158 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(70) 
RBBB: NR(9) 
IVCD: NR 
PBBBlock: 
NR 

III: NR(82)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 2(CRT-
P):617 

F: 203(33)  
 
NR 

Mean: 67  
Med: NR 
Range: NR 
SD: NR 

NR(54) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(69) 
RBBB:NR(12
)  
IVCD: NR 
PBBBlock: 
NR 

III: NR(87)   Mean: 20 
Med: NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 3(CRT-
D):595 

F: 196(33)  
 
NR 

Mean: 66 
 Med: NR 
Range: NR 
SD: NR 

NR(55) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(73) 
RBBB:NR(10
)  
IVCD: NR 
PBBBlock: 
NR 

III: NR(86)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Anand, 200930 
 
COMPANION 
 Sub Study 
 

Arm 
1(OPT):308 

F: 96(31)  
 
NR 

Mean: NR 
Med: 68 
Range: NR 
SD: NR 

NR(59) NR Mean: NR 
Med: 158 
Range: NR 
SD: NR 

NR III: NR(82)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 2(CRT-
P):617 

F: 203(33)  
 
NR 

Mean: NR 
Med: 67 
Range: NR 
SD: NR 

NR(54) NR Mean: NR 
Med: 160 
Range: NR 
SD: NR 

NR III: NR(87)   Mean: 20 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 3(CRT-
D):595 

F: 196(33)  
 
NR 

Mean: NR 
Med: 66 
Range: NR 
SD: NR 

NR(55) NR Mean: NR 
Med: 160 
Range: NR 
SD: NR 

NR III: NR(86)   Mean: 22 
Med:  NR 
Range: NR  
SD: NR  

Creat: NR   
 
GFR:  NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Carson,200531 
 
COMPANION 
 Sub Study 
 
 

Arm 1(Optimal 
Pharmacologic
al therapy):308 

F: 96(31)  
 
NR 

Mean: 68  
Med: NR 
Range: NR 
SD: NR 

NR(59) NR Mean: 158 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(70) 
RBBB: NR(9) 
IVCD: NR 
PBBBlock: 
NR 

III: NR(82)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 2(CRT-
P):617 

F: 203(33)  
 
NR 

Mean: 67  
Med: NR 
Range: NR 
SD: NR 

NR(54) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(69) 
RBBB:NR(12
)  
IVCD: NR 
PBBBlock: 
NR 

III: NR(87)   Mean: 20 
Med:  NR 
Range:NR   
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 3(CRT-
D):595 

F: 196(33)  
 
NR 

Mean: 66  
Med: NR 
Range: NR 
SD: NR 

NR(55) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(73) 
RBBB:NR(10
)  
IVCD: NR 
PBBBlock: 
NR 

III: NR(86)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

F-Female, W-White, AA-African American, O-Others, NR-Not Reported, SD-Standard Deviation, Med-Median, n-Number, LBBB-Left Bundle Branch Block, RBBB-Right, 
Bundle Branch Block, IVCD-Intra Ventricular Conduction Delay, PBBBlock-Paced Bundle Branch Block, NYHA-New York Heart Association, LVEF-Left Ventricular Ejection 
Fraction, GFR-Glomerular Filtration Rate 
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Table D7: Population characteristics –CRT P vs. D harms 
Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Azizi, 200646 Overall():244 F: (18)  
 
NR 

Mean: 64 
Med: NR 
Range: 14-
90 SD: 12 

NR (0.29) Mean:  NR 
Med:  NR 
Range:  NR 
SD: NR 

NR II: (10) III: 
(68)  IV: (22) 

Mean: 0.24 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR: NR 

Killu,2011358 
 

Arm 
1(≤80):638 

F: 147(23)  
 
NR 

Mean: 66.5 
Med: NR 
Range: NR 
SD: 10.3 

349(54.7) 179(28.1) Mean: 164.5 
Med: NR 
Range: NR 
SD: 34.7 

NR NR Mean: 23.5 
Med: NR 
Range: NR 
SD: NR 

Creat: 1.4 
 
GFR: NR 

Arm 2(≥80):90 F: 19(21.1)  
 
NR 

Mean: 83.7 
Med: NR 
Range: NR 
SD: 2.3 

63(70) 34(37.8) Mean: 171.5 
Med: NR 
Range: NR 
SD: 29.5 

NR NR Mean: 24.3 
Med: NR 
Range: NR 
SD: NR 

Creat: 1.6 
 
GFR: NR 

Romeyer-
Bouchard,20107

1 

(Overall ):303 F: 56(18.5)  
 
NR 

Mean: 70 
Med: NR 
Range: NR 
SD: 10 

101(33.3) 105(34.7) Mean: 185 
Med: NR 
Range: NR 
SD: 25 

NR NR Mean: 26 
 Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Schuchert,2013
37 
 
MASCOT Sub 
Study 
 

Arm 1(CRT-
P):174 

F: 53(31)  
 
NR 

Mean: 68 
Med: NR 
Range: NR 
SD: 10 

NR 37(16) Mean: 169 
Med: NR 
Range: NR 
SD: 31 

NR III: 145(83)   Mean: 25  
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Arm 2(CRT-
D):228 

F: 30(24)  
 
NR 

Mean: 68 
Med: NR 
Range: NR 
SD: 9 

NR 38(22) Mean: 159 
Med: NR 
Range: NR 
SD: 26 

NR III: 199(87)   Mean: 25  
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Swindle,201079 Overall(Overall
):26887 

F: 
7366(27.4)  
 
W:18457(6
8.6) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

AA:3481(1
2.9) 
O:4949() 

Takaya, 201380 
 

Arm 
1(Responders)
:16 

F: 5(31)  
 
NR 

Mean: 63 
Med:  
Range:  SD: 
8 

3(19) 3(19) Mean:  NR 
Med:  NR 
Range:  NR 
SD: NR 

NR NR Mean: 0.23 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Arm 2(Non-
responders):2
4 

F: 5(21)  
 
NR 

Mean: 58 
Med:  
Range:  SD: 
16 

7(29) 3(13) Mean:  NR 
Med:  NR 
Range:  NR 
SD: NR 

LBBB :() 
RBBB: () 
IVCD: 
24(100) 
PBBBlock: () 

NR Mean: 0.28 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Verbrugge,2013
83 
 

Arm 1(CRT-
D):74 

F: 12(16) 
 
 NR 

Mean: 68 
Med: NR 
Range: NR 
SD: 9 

47(64) 8(11) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: 
67ML/MIN/
1.73M2 

Arm 2(CRT-
P):98 

F: 43(44)  
 
NR 

Mean: 74 
Med: NR 
Range: NR 
SD: 9 

36(37) 40(41) Mean: NR 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: 
63ML/MIN/
1.73M2 

Verbrugge,2013
84 
 

Arm 1(<70 
years):76 

F: 25(33)  
 
NR 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

28(37) 16(21) Mean: 147 
Med: nr 
Range: NR 
SD: 29 

LBBB :63(83) 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

II: 27(36) III: 
41(54)  IV: 
8(10) 

Mean: 29  
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: 
72ml/min/1
.73m2 

Arm 2(70-
79years):95 

F: 30(32)  
 
NR 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

51(54) 25(26) Mean: 159 
Med: NR 
Range: NR 
SD: 31 

LBBB :80(84) 
RBBB: NR 
IVCD: NR 
PBBBlock: 

II: 23(24) III: 
63(66)  IV: 
9(10) 

Mean: 29 
 Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
 
GFR: 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

NR 61ml/min/1
.73m2 

Arm 3(>/=80 
years):49 

F: 17(35)  
 
NR 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

31(63) 16(33) Mean: 163 
Med: NR 
Range: NR 
SD: 30 

LBBB :40(82) 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

II: 13(27) III: 
30(61)  IV: 
6(12) 

Mean: 31  
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: 
52ml/min/1
.73m2 

Overall(Overall
):220 

F: 72(33)  
 
NR 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

110(50) 57(26) Mean: 156 
Med: NR 
Range: NR 
SD: 31 

LBBB 
:183(83) 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

II: 63(29) III: 
134(61)  IV: 
23(10) 

Mean: 29  
Med: NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: 
63ml/min/1
.73m2 

Bristow,200429 
 
COMPANION 
 

Arm 1(Optimal 
Pharmacologic
al 
Therapy):308 

F: 96(31)  
 
NR 

Mean: 68  
Med: NR 
Range: NR 
SD: NR 

NR(59) NR Mean: 158 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(70) 
RBBB: NR(9) 
IVCD: NR 
PBBBlock: 
NR 

III: NR(82)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 2(CRT-
P):617 

F: 203(33)  
 
NR 

Mean: 67  
Med: NR 
Range: NR 
SD: NR 

NR(54) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(69) 
RBBB:NR(12
)  
IVCD: NR 
PBBBlock: 
NR 

III: NR(87)   Mean: 20 
Med: NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 3(CRT-
D):595 

F: 196(33)  
 
NR 

Mean: 66 
 Med: NR 
Range: NR 
SD: NR 

NR(55) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(73) 
RBBB:NR(10
)  
IVCD: NR 
PBBBlock: 
NR 

III: NR(86)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

D-39 
 



Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Anand, 200930 
 
COMPANION 
 Sub Study 
 
 

Arm 
1(OPT):308 

F: 96(31)  
 
NR 

Mean: NR 
Med: 68 
Range: NR 
SD: NR 

NR(59) NR Mean: NR 
Med: 158 
Range: NR 
SD: NR 

NR III: NR(82)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 2(CRT-
P):617 

F: 203(33)  
 
NR 

Mean: NR 
Med: 67 
Range: NR 
SD: NR 

NR(54) NR Mean: NR 
Med: 160 
Range: NR 
SD: NR 

NR III: NR(87)   Mean: 20 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 3(CRT-
D):595 

F: 196(33)  
 
NR 

Mean: NR 
Med: 66 
Range: NR 
SD: NR 

NR(55) NR Mean: NR 
Med: 160 
Range: NR 
SD: NR 

NR III: NR(86)   Mean: 22 
Med:  NR 
Range: NR  
SD: NR  

Creat: NR   
 
GFR:  NR 

Carson,200531 
 
COMPANION 
 Sub Study 
 
 

Arm 1(Optimal 
Pharmacologic
al therapy):308 

F: 96(31)  
 
NR 

Mean: 68  
Med: NR 
Range: NR 
SD: NR 

NR(59) NR Mean: 158 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(70) 
RBBB: NR(9) 
IVCD: NR 
PBBBlock: 
NR 

III: NR(82)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 2(CRT-
P):617 

F: 203(33)  
 
NR 

Mean: 67  
Med: NR 
Range: NR 
SD: NR 

NR(54) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(69) 
RBBB:NR(12
)  
IVCD: NR 
PBBBlock: 
NR 

III: NR(87)   Mean: 20 
Med:  NR 
Range:NR   
SD: NR  

Creat: NR   
 
GFR:  NR 

Arm 3(CRT-
D):595 

F: 196(33)  
 
NR 

Mean: 66  
Med: NR 
Range: NR 
SD: NR 

NR(55) NR Mean: 160 
Med: NR 
Range: NR 
SD: NR 

LBBB:NR(73) 
RBBB:NR(10
)  
IVCD: NR 
PBBBlock: 
NR 

III: NR(86)   Mean: 22 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR   
 
GFR:  NR 

F-Female, W-White, AA-African American, O-Others, NR-Not Reported, SD-Standard Deviation, Med-Median, n-Number, LBBB-Left Bundle Branch Block, RBBB-Right, 
Bundle Branch Block, IVCD-Intra Ventricular Conduction Delay, PBBBlock-Paced Bundle Branch Block, NYHA-New York Heart Association, LVEF-Left Ventricular Ejection 
Fraction, GFR-Glomerular Filtration Rate 
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Table D8: Population characteristics –CRT P clinical predictors 
Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Zhang, 200986 Overall(Overall
):239 

F: 56(24)  
 
NR 

Mean: 65  
Med: NR 
Range:  NR 
SD: 12 

117(49) NR Mean: 148.5 
Med:  NR 
Range: NR  
SD: NR 

NR III: 208(87)  
IV: 31(13) 

Mean: 24.5 
Med: NR 
Range: NR  
SD: NR 

Creat:   
NR  
 
GFR: NR 

Stabile, 200976 
 

Arm 1(CRT-
PM):117 

F: (26.5)  
 
NR 

Mean: 69.3 
Med:  NR 
Range:  NR 
SD: 7.7 

(41) 26(22) Mean:  NR 
Med:  NR 
Range:  NR 
SD: NR 

NR III: (65)  IV: 
(24) 

Mean: 28.2 
Med:  NR 
Range: NR  
SD: 6.2 

Creat:   
NR   
 
GFR: NR 

Arm 2(CRT-
D):116 

F: (19)  
 
NR 

Mean: 68.2 
Med:  NR 
Range:  NR 
SD: 9 

(56) 18(15.5) Mean:  NR 
Med: NR  
Range:  NR 
SD: NR 

NR III: (72)  IV: 
(16) 

Mean: 25 
Med:  NR 
Range:  NR 
SD: 6.5 

Creat: NR 
 
 GFR: NR 

F-Female, W-White, AA-African American, O-Others, NR-Not Reported, SD-Standard Deviation, Med-Median, n-Number, LBBB-Left Bundle Branch Block, RBBB-Right, 
Bundle Branch Block, IVCD-Intra Ventricular Conduction Delay, PBBBlock-Paced Bundle Branch Block, NYHA-New York Heart Association, LVEF-Left Ventricular Ejection 
Fraction, GFR-Glomerular Filtration Rate 
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Table D9: Population characteristics –CRT D clinical predictors 
Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Gold,201136 
 
SMART AV Sub 
Study 

Overall(Overall
):426 

F: 145(34) 
 
NR 

Mean: 66 
Med: NR 
Range: NR 
SD: 11 

251(59) NR Mean: 151 
Med: NR 
Range: NR 
SD: 19 

LBBB 
:320(75) 
RBBB: 55(13) 
IVCD: 51(12) 
PBBBlock: 
NR 

II: 14(3)  
III: 400(94)  
IV: 14(3) 

Mean: 26 
Med: NR 
Range: NR 
SD: NR 

Creat: NR   
 
GFR: NR 

Goldenberg,201
112 
 
MADIT CRT 
Sub Study 
 
 

Arm 
1(ICD):731 

F: 
178(24.4)  
 
W:"657/724
"(90.7) 
AA:"56/724
"(7.7) 
O:"11/724(
1.5) 

Mean: 64 
Med: NR 
Range: NR 
SD: 11 

401(54.9) "90/717(12.
6) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:"520/729(71.
3) RBBB: 
"92/729(12.6) 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: NR  
 
GFR: NR 

Arm 2(CRT 
D):1089 

F: 
275(25.3)  
 
W:"979/108
3(90.4) 
AA:"87/108
3(8) 
O:"17/1083
(1.6) 

Mean: 65 
Med: NR 
Range: NR 
SD: 11 

598(55) "118/1063(
11.1) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:"761/1088(6
9.9) RBBB: 
"136/1088(12
.5) IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR 

Creat: NR   
 
GFR: NR 

Mascioli,201264 
 

Arm 1(Group 
1):61 

F: 18(30)  
 
NR 

Mean: 68 
Med: NR 
Range: NR 
SD: 10 

31(51) NR Mean: 162 
Med: NR 
Range: NR 
SD: 11 

LBBB 
:NR(100) 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

II: 14(23) III: 
32(52)  IV: 
15(54) 

Mean: 27 
Med: NR 
Range: NR 
SD: NR 

Creat: NR   
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Arm 2(Group 
2):50 

F: 17(33)  
 
NR 

Mean: 70 
Med: NR 
Range: NR 
SD: 7 

30(60) NR Mean: 159 
Med: NR 
Range: NR 
SD: 16 

LBBB 
:NR(100) 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR 

 II: 11(22) III: 
26(52)  IV: 
13(26) 

Mean: 27 
Med: NR 
Range: NR 
SD: NR 

Creat: NR   
 
GFR: NR 

Penn, 201017 
 
MADIT CRT 
Sub Study 
 
 

Arm 
1(Age<60):548 

F: (24)  
 
NR 

Mean:  Med: 
53 Range:  
SD:  

(38) (8) Mean: 160 
Med:  NR 
Range:  NR 
SD: 20 

LBBB :(73) 
RBBB: () 
IVCD: () 
PBBBlock: () 

I: 49(9) II: 
499(91)  

Mean: 23.1 
Med:  NR 
Range:  NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Arm 2(Age 60-
74):941 

F: (27)  
 
NR 

Mean:  Med: 
67 Range:  
SD:  

(59) (12) Mean: 158 
Med: NR 
Range: NR 
SD: 20 

LBBB :(69) 
RBBB: () 
IVCD: () 
PBBBlock: () 

I: 151(16) II: 
790(84)  

Mean: 23.9 
Med:  NR 
Range: NR 
SD: NR 

Creat: NR 
 
GFR: NR 

Arm 3(Age 
>75):331 

F: (22)  
 
NR 

Mean:  Med: 
78 Range:  
SD:  

(70) (16) Mean: 156 
Med:  NR 
Range: NR 
SD: 19 

LBBB :(70) 
RBBB: () 
IVCD: () 
PBBBlock: () 

I: 63(19) II: 
268(81)  

Mean: 24.5 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Shen,200973 
 

Arm 1(I-
LBBB(CRT-
D):67 

F: 21(31.3)  
 
NR 

Mean: 70 
Med: NR 
Range: NR 
SD: 9 

NR NR Mean: 160 
Med: NR 
Range: NR 
SD: 26 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR(100) 

NR Mean: 20.6 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Arm 2(RV-
LBBB(CRT-
D)):28 

F: 6(21.4)  
 
NR 

Mean: 70 
Med: NR 
Range: NR 
SD: 10 

NR NR Mean: 178 
Med: NR 
Range: NR 
SD: 28 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
NR(100) 

NR Mean: 19.7 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Rickard,201370 Overall(Overall
):112 

F: 33(29.5)  
 
NR 

Mean: 69.3 
Med: NR 
Range: NR 
SD: 11.2 

62(55.4) 79(70.5) Mean: 187.8 
Med: NR 
Range: NR 
SD: 23 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Shen,201175 
 

Arm 1(Group 
A):100 

F: 27(27)  
 
NR 

Mean: 70 
Med: NR 
Range: NR 
SD: 10 

NR NR Mean: 165 
Med: NR 
Range: NR 
SD: 28 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Arm 2(Group 
B):36 

F: 11(31)  
 
NR 

Mean: 71 
Med: NR 
Range: NR 
SD: 13 

NR NR Mean: 163 
Med: NR 
Range: NR 
SD: 27 

NR NR Mean: NR 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Cheng, 201235 
 
SMART AV Sub 
Study 

Overall():846 F: 
277(32.7)  
 
NR 

Mean: 
Women: 
65.2, Men: 
66.5 Med:  
Range:  SD: 
Women: 
11.3, Men: 
10.9 

475(56.2) 122(14.4) Mean:  NR 
Med:  NR 
Range: NR  
SD: NR 

LBBB 
:651(76.9) 
RBBB: () 
IVCD: () 
PBBBlock: () 

II: 
Women=2,M
en=3() III: 
Women=96,
Men=94()  
IV: 
Women=2,m
en=3() 

Mean: 
Women: 
24.8, Men: 
24.3  
Med:  NR 
Range:  NR 
SD: NR  

Creat:   
NR  
 
GFR: NR 

Shanks,201172 Overall(Overall
):581 

F: 
130(22.4)  
 
NR 

Mean: 66.4 
Med: NR 
Range: NR 
SD: 10 

351(60.4) NR Mean: 153.6 
Med: NR 
Range: NR 
SD: 31.5 

LBBB 
:405(69.7) 
RBBB: 
39(6.7) IVCD: 
137(23.6) 
PBBBlock: 
NR 

IV: 36(6.2) Mean: 26 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Arm 
1(Responders)
:327 

F: 78(23.7)  
 
NR 

Mean: 66.2 
Med: NR 
Range: NR 
SD: 10.3 

174(53.2) NR Mean: 156 
Med: NR 
Range: NR 
SD: 32.5 

LBBB 
:233(71.2) 
RBBB: 
18(5.5) IVCD: 
76(23.3) 

NR Mean: 26.2 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

PBBBlock: 
NR 

Arm 2(Non 
Responders):2
54 

F: 46(18.1)  
 
NR 

Mean: 66.5 
Med: NR 
Range: NR 
SD: 9.6 

77(30.3) NR Mean: 150.6 
Med: NR 
Range: NR 
SD: 29.9 

LBBB 
:172(67.7) 
RBBB: 
21(8.2) IVCD: 
61(24.1) 
PBBBlock: 
NR 

NR Mean: 25.6 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Shen,200974 Overall(Overall
):108 

F: 30(28) 
 
 NR 

Mean: 70.3 
Med: NR 
Range: NR 
SD: 10 

69(63.8) NR Mean: 164.7 
Med: NR 
Range: NR 
SD: NR 

NR NR Mean: 20.7 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Hsu,201214 
 
MADIT CRT 
Sub Study 
 
 

Arm 
1(ICD):731 

F: 
178(24.4)  
 
W:657/724(
90.7) 
AA:56/724(
7.7) 
O:11/724(1
.5) 

Mean: 64 
Med: NR 
Range: NR 
SD: 11 

401(54.9) 90/717(12.
6) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:520/729(71.3
) RBBB: 
92/729(12.6) 
IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Arm 2(CRT-
D):1089 

F: 
275(25.3)  
 
W:979/108
3(90.4) 
AA:87/1083
(8) 
O:17/1083(
1.6) 

Mean: 65 
Med: NR 
Range: NR 
SD: 11 

598(55) 118/1063(1
1.1) 

Mean: NR 
Med: NR 
Range: NR 
SD: NR 

LBBB 
:761/1088(69.
9) RBBB: 
136/1088(12.
5) IVCD: NR 
PBBBlock: 
NR 

NR Mean: 24 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Leong,201363 Overall(Entire 
Cohort):848 

F: 184(22) 
 
 NR 

Mean: 67 
Med: NR 
Range: NR 
SD: NR 

509(60) 137(16) Mean: 155 
Med: NR 
Range: NR 
SD: 33 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
42(5) 

II: 196(23) 
III: 580(68)  
IV: 72(9) 

Mean: 26 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Arm 
1(Impaired 
right ventricle 
function):286 

F: 53(19)  
 
NR 

Mean: 67 
Med: NR 
Range: NR 
SD: NR 

188(66) 74(26) Mean: 154 
Med: NR 
Range: NR 
SD: 32 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
16(5) 

II: 50(17) III: 
200(70)  IV: 
36(13) 

Mean: 24 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Arm 
2(Preserved 
right ventricle 
function):562 

F: 131(23) 
 
 NR 

Mean: 67 
Med: NR 
Range: NR 
SD: NR 

321(57) 63(11) Mean: 156 
Med: NR 
Range: NR 
SD: 33 

LBBB :NR 
RBBB: NR 
IVCD: NR 
PBBBlock: 
26(4) 

II: 146(26) 
III: 380(68)  
IV: 36(6) 

Mean: 27 
Med: NR 
Range: NR 
SD: NR  

Creat: NR 
 
GFR: NR 

Bilchick ,201047 Overall F: 
4080(27.3) 
 
 NR 

Mean: 73.02 
Med: NR 
Range: NR 
SD: 10.5 

10340(69.18) 5190(34.73
) 

Mean: 156.3 
Med: NR 
Range: NR 
SD: 25.03 

LBBB 
:10356(69.3) 
RBBB: 
1638(10.96) 
IVCD:2952(1
9.76) 
PBBBlock: 
NR 

I:1.21% 

II:10.99% 

III:74.07% 

 

Mean: 23.13 
Med: NR 
Range: NR 
SD: 6.34 

Creat: NR 
 
GFR: NR 

Niebauer,20146

8 
 

Arm 
1(Responders)
:94 

F: 49(94) Mean: 64.4       
Med: NR       
Range: NR       
SD: 10.9 

30(31.9) NR NR LBBB: 
94(100)       
RBBB: 
NR(NR)       
IVCD: 
NR(NR)       
PBBBlock: 
NR(NR) 

NR Mean: NR       
Med: NR       
Range: NR       
SD: NR 

Creat: 
1.28mg/dl        
 
GFR: NR 
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Author,Year 
 
Trial 
 

Arm (arm 
name): n(%) 
 

Female, n 
(%) 
 
Race, n(%) 
 

Age (years) 
Mean, 
median, 
range 
 
 

Ischemic 
cardiomyopathy, 
n (%) 
 

Atrial 
fibrillation, 
n (%) 

QRS 
interval, 
 
Mean, 
median, 
range 
 
 

QRS 
morphology 
- 
 
LBBB, n(%) 
RBBB, n(%) 
IVCD, n(%) 
PBBBlock, 
n(%) 

NYHA 
class, n(%) 

LVEF, 
Mean, 
median, 
range, 
SD 

Creatinine 
 
GFR 

Arm 2(Non 
responders):7
6 

F: 24(76) Mean: 63.8       
Med: NR       
Range: NR       
SD: 11 

42(55.3) NR NR LBBB: 
76(100)       
RBBB: 
NR(NR)       
IVCD: 
NR(NR)       
PBBBlock: 
NR(NR) 

NR Mean: NR       
Med: NR       
Range: NR       
SD: NR 

Creat: 
1.44mg/dl        
 
GFR: NR 

 
F-Female, W-White, AA-African American, O-Others, NR-Not Reported, SD-Standard Deviation, Med-Median, n-Number, LBBB-Left Bundle Branch Block, RBBB-Right, 
Bundle Branch Block, IVCD-Intra Ventricular Conduction Delay, PBBBlock-Paced Bundle Branch Block, NYHA-New York Heart Association, LVEF-Left Ventricular Ejection 
Fraction, GFR-Glomerular Filtration Rate 
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Table D10: Outcomes reported in the trials assessing effectiveness of CRT P  
Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

6 minute hall walk distance     
Pokushalov,2010
43 
 

CABG 6 minute hall 
walk 
distance     
 
Unit:meters 

87 Mean: 
265    SD: 
32 

6months 73 379    NR NR 

CABG+CRT 6 minute hall 
walk 
distance     
 
Unit:meters 

91 Mean: 
248    SD: 
51 

6months 86 432    NR NR 

CABG 6 minute hall 
walk 
distance     
 
Unit:meters 

87 Mean: 
265    SD: 
32 

12months 65 317    NR NR 

CABG+CRT 6 minute hall 
walk 
distance     
 
Unit:meters 

91 Mean: 
248    SD: 
51 

12months 83 448    NR NR 

CABG 6 minute hall 
walk 
distance     
 
Unit:meters 

87 Mean: 
265    SD: 
32 

18months 64 289    NR NR 

CABG+CRT 6 minute hall 
walk 
distance     
 
Unit:meters 

91 Mean: 
248    SD: 
51 

18months 82 452    NR NR 

Abraham,200227 
 
MIRACLE 
 

Control 
group 

6 minute hall 
walk 
distance    
Unit: 

225 Mean: 
291    SD: 
101 

6 months 198 NR    10 NR 

Cardiac 6 minute hall 228 Mean: 6 months 214 NR    39 NR 
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Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Resynchroni
zation 
Group 

walk 
distance    
Unit: 

305    SD: 
85 

Leclercq,200744 
 
RD-CHF Study 
 

All Patients 6 minute hall 
walk 
distance    
Unit:m 

29 Mean: 
324    SD: 
149 

3 months 29 386    NR NR 

BiV First 6 minute hall 
walk 
distance    
Unit:m 

17 Mean: 
316    SD: 
25 

3 months 17 358    NR NR 

RV Pacing 
First 

6 minute hall 
walk 
distance    
Unit:m 

12 Mean: 
332    SD: 
173 

3 months 17 414    NR NR 

Minnesota Living with Heart Failure Inventory Score     
Pokushalov,2010
43 
 

CABG Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit:points 

87 Mean: 
63.2    
SD: 19 

6months 73 Mean: 51.9    
SD: 22 

   NR NR 

CABG+CRT Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit:points 

91 Mean: 
64.9    
SD: 20 

6months 86 Mean: 39.8    
SD: 16 

   NR NR 

CABG Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit:points 

87 Mean: 
63.2    
SD: 19 

12months 65 Mean: 41.7    
SD: 8 

   NR NR 
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Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

CABG+CRT Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit:points 

91 Mean: 
64.9    
SD: 20 

12months 83 Mean: 32.9    
SD: 7 

   NR NR 

CABG Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit:points 

87 Mean: 
63.2    
SD: 19 

18months 64 Mean: 46.4    
SD: 11 

   NR NR 

CABG+CRT Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit:points 

91 Mean: 
64.9    
SD: 20 

18months 82 Mean: 22.9    
SD: 5 

   NR NR 

Cleland,20041 
 
CARE HF 
 

Medical 
Therapy 
Alone 

Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit: 

404 Mean: NR    
SD: NR 

90 days 404 Mean: 40    
SD: 22 

   NR HR: -10 
95%CI: -8 to -
12 

Medical 
therapy plus 
cardiac 
resynchroniz
ation 

Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit: 

409 Mean: NR    
SD: NR 

90 days 409 Mean: 31    
SD: 22 

  NR NA 

Abraham,200227 
 
MIRACLE 

Control 
group 

Minnesota 
Living with 
Heart 

225 Mean: 59    
SD: 21 

6 months 193 Mean: NR    
SD: NR 

   -9 NR 
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Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 Failure 
Inventory 
Score    
Unit: 

Cardiac 
Resynchroni
zation 
Group 

Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit: 

228 Mean: 59    
SD: 20 

6 months 213 Mean: NR    
SD: NR 

   -18 NR 

Wikstrom,20098 
 
CARE HF Sub 
Study 
 
 

CRT IHD Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit: 

186 Mean: NR    
SD: NR 

3 months NR Mean: 
31.29    SD: 
19.74 

NR NR 

Medical 
therapy IHD 

Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit: 

153 Mean: NR    
SD: NR 

3 months NR Mean: 
35.56    SD: 
21.68 

NR NR 

CRT Non 
IHD 

Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    
Unit: 

223 Mean: NR    
SD: NR 

3 months NR Mean: 41.5    
SD: 20.49 

NR NR 

Medical 
therapy Non 
IHD 

Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score    

250 Mean: NR    
SD: NR 

3 months NR Mean: 
30.25    SD: 
22 

NR NR 
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Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Unit: 
Left ventricular end systolic volume     
Pokushalov,2010
43 
 

CABG Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

87 Mean: 
158    SD: 
62.5 

6months 73 Mean: 152    
SD: 68.7 

   NR NR 

CABG+CRT Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

91 Mean: 
166    SD: 
68.9 

6months 86 Mean: 122    
SD: 57.5 

   NR NR 

CABG Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

87 Mean: 
158    SD: 
62.5 

12months 65 Mean: 158    
SD: 57.2 

   NR NR 

CABG+CRT Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

91 Mean: 
166    SD: 
68.9 

12months 83 Mean: 119    
SD: 64.4 

   NR NR 

CABG Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

87 Mean: 
158    SD: 
62.5 

18months 64 Mean: 164    
SD: 61.4 

   NR NR 

CABG+CRT Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

91 Mean: 
166    SD: 
68.9 

18months 82 Mean: 120    
SD: 57.5 

   NR NR 
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Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Sutton,200328 
 
MIRACLE Sub 
Study 
 

Control 
group 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

151 Mean: 
227.5    
SD: 98.6 

3 months 151 Mean: NR    
SD: NR 

   0.6 NR 

CRT group Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

172 Mean: 
227.7    
SD: 93.7 

3 months 172 Mean: NR    
SD: NR 

   -21.8 NR 

Control 
group 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

151 Mean: 
227.5    
SD: 98.6 

6 months 151 Mean: NR    
SD: NR 

   0.3 NR 

CRT group Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

172 Mean: 
227.7    
SD: 93.7 

6 months 172 Mean: NR    
SD: NR 

   -25.6 NR 

Wikstrom,20098 
 
CARE HF Sub 
Study 
 

CRT IHD Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

186 Mean: NR    
SD: NR 

3 months NR Mean: 
193.99    
SD: 69.36 

NR NR 

Medical 
therapy IHD 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

153 Mean: NR    
SD: NR 

3 months NR Mean: 
233.18    
SD: 98.36 

NR NR 

CRT Non 
IHD 

Left 
ventricular 

223 Mean: NR    
SD: NR 

3 months NR Mean: 
194.01    

NR NR 
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Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

end systolic 
volume     
 
Unit:ml 

SD: 104.74 

Medical 
therapy Non 
IHD 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

250 Mean: NR    
SD: NR 

3 months NR Mean: 
231.54    
SD: 86.05 

NR NR 

Left ventricular end diastolic volume     
Pokushalov,2010
43 

CABG Left 
ventricular 
end diastolic 
volume     
 
Unit:ml 

87 Mean: 
227    SD: 
51.4 

6months 73 Mean: 225    
SD: 46.8 

   NR NR 

CABG+CRT Left 
ventricular 
end diastolic 
volume     
 
Unit:ml 

91 Mean: 
231    SD: 
48.9 

6months 86 Mean: 207    
SD: 38.4 

   NR NR 

CABG Left 
ventricular 
end diastolic 
volume     
 
Unit:ml 

87 Mean: 
227    SD: 
51.4 

12months 65 Mean: 225    
SD: 48.7 

   NR NR 

CABG+CRT Left 
ventricular 
end diastolic 
volume     
 
Unit:ml 

91 Mean: 
231    SD: 
48.9 

12months 83 Mean: 206    
SD: 39.2 

   NR NR 

CABG Left 
ventricular 
end diastolic 

87 Mean: 
227    SD: 
51.4 

18months 64 Mean: 228    
SD: 45.2 

   NR NR 
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Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

volume     
 
Unit:ml 

CABG+CRT Left 
ventricular 
end diastolic 
volume     
 
Unit:ml 

91 Mean: 
231    SD: 
48.9 

18months 82 Mean: 209    
SD: 36.7 

   NR NR 

Sutton,200328 
 
MIRACLE Sub 
Study 
 

Control 
group 

Left 
ventricular 
end diastolic 
volume     
 
Unit:ml 

151 Mean: 
293.9    
SD: 105.1 

3 months 151 Mean: NR    
SD: NR 

Mean 
Difference: 2.8 

NR 

CRT 
group(CRT-
P) 

Left 
ventricular 
end diastolic 
volume     
 
Unit:ml 

172 Mean: 
295.6    
SD: 102.6 

3 months 172 Mean: NR    
SD: NR 

Mean 
Difference: -
22.6 

NR 

Control 
group 

Left 
ventricular 
end diastolic 
volume     
 
Unit:ml 

151 Mean: 
293.9    
SD: 105.1 

6 months 151 Mean: NR    
SD: NR 

Mean 
Difference:   
4.7 

NR 

CRT 
group(CRT-
P) 

Left 
ventricular 
end diastolic 
volume     
 
Unit:ml 

172 Mean: 
295.6    
SD: 102.6 

6 months 172 Mean: NR    
SD: NR 

Mean 
Difference:   -
27.2 

NR 

Left ventricular ejection fraction     
Pokushalov,2010
,43 
 

CABG Left 
ventricular 
ejection 
fraction     

87 Mean: 30    
SD: 2.2 

6months 73 Mean: 32    
SD: 3.4 

   NR NR 
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Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
Unit:% 

CABG+CRT Left 
ventricular 
ejection 
fraction     
 
Unit:% 

91 Mean: 28    
SD: 2.7 

6months 86 Mean: 41    
SD: 2.5 

   NR NR 

CABG Left 
ventricular 
ejection 
fraction     
 
Unit:% 

87 Mean: 30    
SD: 2.2 

12months 65 Mean: 29    
SD: 2.6 

   NR NR 

CABG+CRT Left 
ventricular 
ejection 
fraction     
 
Unit:% 

91 Mean: 28    
SD: 2.7 

12months 83 Mean: 42    
SD: 1.4 

   NR NR 

CABG Left 
ventricular 
ejection 
fraction     
 
Unit:% 

87 Mean: 30    
SD: 2.2 

18months 64 Mean: 28    
SD: 2.7 

   NR NR 

CABG+CRT Left 
ventricular 
ejection 
fraction     
 
Unit:% 

91 Mean: 28    
SD: 2.7 

18months 82 Mean: 42    
SD: 1.9 

   NR NR 

Sutton,200328 
 
MIRACLE Sub 
Study 
 

Control 
group 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

151 Mean: 
24.3    
SD: 6.8 

3 months 151 Mean: NR    
SD: NR 

   0.6 NR 
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Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

CRT group Left 
ventricular 
ejection 
fraction     
 
Unit:% 

172 Mean: 
24.5    
SD: 6.8 

3 months 172 Mean: NR    
SD: NR 

   2.3 NR 

Control 
group 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

151 Mean: 
24.3    
SD: 6.8 

6 months 151 Mean: NR    
SD: NR 

   0.4 NR 

CRT group Left 
ventricular 
ejection 
fraction     
 
Unit:% 

172 Mean: 
24.5    
SD: 6.8 

6 months 172 Mean: NR    
SD: NR 

   3.6 NR 

Abraham,200227 
 
MIRACLE 
 

Control 
group 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

225 Mean: 
21.6    
SD: 6.2 

6 months 146 Mean: NR    
SD: NR 

   -0.2 NR 

Cardiac 
Resynchroni
zation 
Group 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

228 Mean: 
21.8    
SD: 6.3 

6 months 155 Mean: NR    
SD: NR 

   4.6 NR 

Leclercq,200744 
 
RD-CHF Study 
 

All Patients Left 
ventricular 
ejection 
fraction     
 
Unit:% 

30 Mean: 
29.5    
SD: 11 

3 months 30 Mean: 29    
SD: 11 

   NR NR 

BiV First Left 
ventricular 

18 Mean: 32    
SD: 11 

3 months 18 Mean: 34    
SD: 12 

   NR NR 
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Author,Year 
 
Trial 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

ejection 
fraction     
 
Unit:% 

RV Pacing 
First 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

12 Mean: 32    
SD: 13 

3 months 12 Mean: 37    
SD: 11 

   NR NR 

Wikstrom,20098 
 
CARE HF Sub 
Study 
 

CRT IHD Left 
ventricular 
ejection 
fraction     
 
Unit:% 

186 Mean: NR    
SD: NR 

3 months NR Mean: 
29.08    SD: 
6.9 

NR NR 

Medical 
therapy IHD 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

153 Mean: NR    
SD: NR 

3 months NR Mean: 
26.56    SD: 
6.92 

NR NR 

CRT Non 
IHD 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

223 Mean: NR    
SD: NR 

3 months NR Mean: 
30.59    SD: 
8.19 

NR NR 

Medical 
therapy Non 
IHD 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

250 Mean: NR    
SD: NR 

3 months NR Mean: 
26.31    SD: 
6.5 

NR NR 

CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, N=Number, 
HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block, LVEF=Left Ventricular 
Ejection Fraction, CABG=Coronary Artery Bypass Graft, CRT=Cardiac Resynchronization Therapy, Biv=Bi-Ventricular, RV=Right Ventricular, IHD=Ischemic Heart Disease, 
NR=Not Reported, SD=Standard Deviation, NA=Not Applicable 
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Table D11: Outcomes reported in the trials assessing effectiveness of  CRT-P(Hospitalization for heart failure and All-cause mortality) 
Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Hospitalization for heart failure 
Cleland,20041 
 
CARE HF  
 

Medical Therapy 
Alone 

Hospitalization 
for heart 
failure 

404 18 months 184(46) NR NR HR: 0.61 
95%CI: 0.49 to 
0.77 

Medical therapy 
plus cardiac 
resynchronization 

Hospitalization 
for heart 
failure 

409 18 months 125(31) NR NR NA 

Abraham,200227 
 
MIRACLE 
 
 

Control group Hospitalization 
for heart 
failure 

225 6 months 34(15.1) NR NR HR: 0.5 
95% CI: 0.28 
to 0.88 

Cardiac 
Resynchronization 
Group 

Hospitalization 
for heart 
failure 

228 6 months 18(7.9) NR NR NA 

Leclercq,200744 
 
RD-CHF Study 
 
 

BiV First Hospitalization 
for heart 
failure 

NR 3 months 1(NR) NR NR NR 

RV First Hospitalization 
for heart 
failure 

NR 3 months 9(NR) NR NR NR 

All-cause mortality 
Pokushalov,201043 
 

CABG All-cause 
mortality 

87 6months 10(11.4) NR NR NR 

CABG+CRT All-cause 
mortality 

91 6months 4(4.4) NR NR NR 

CABG All-cause 
mortality 

87 12months 8(9.1) NR NR NR 

CABG+CRT All-cause 
mortality 

91 12months 3(3.3) NR NR NR 

CABG All-cause 
mortality 

87 18months 23(26.4) NR NR NR 

CABG+CRT All-cause 
mortality 

91 18months 9(9.9) NR NR NR 

Cleland,20041 Medical Therapy All-cause 404 18 months 120(30) NR NR HR: 0.64    
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Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
CARE HF  
 

Alone mortality 95% CI: 0.48 -
0.85 

Medical therapy 
plus cardiac 
resynchronization 

All-cause 
mortality 

409 18 months 82(20) NR NR NR  

Abraham,200227 
 
MIRACLE 
 
 

Control group All-cause 
mortality 

225 6 months 16(7.1) NR NR HR: 0.73    
95% CI: 
0.34,1.54 

Cardiac 
Resynchronization 
Group 

All-cause 
mortality 

228 6 months 12(5.3) NR NR NR 

Cleland,20073 
 
CARE HF Sub Study 
 
 

Medical Therapy All-cause 
mortality 

404 NR 154(38) NR NR HR: 0.6    95% 
CI: 0.47-0.77 

CRT All-cause 
mortality 

409 NR 101(25) NR NR NR 

Cleland,20062 
 
CARE HF Sub Study 
  

Medical Therapy 
Alone 

All-cause 
mortality 

404 18 months 154(38.1) NR NR HR: 0.6    95% 
CI: 0.47-0.77 

CRT All-cause 
mortality 

409 18 months 101(24.7) NR NR NR  

Cleland,20125 
 
CARE HF Sub Study 
 
  

No CRT All-cause 
mortality 

404 18 months 154(38.1) NR NR HR: 0.6    95% 
CI: 0.47-0.77 

CRT All-cause 
mortality 

409 18 months 101(24.7) NR NR NR  

Leclercq,200744 
 
RD-CHF Study 
 

Overall All-cause 
mortality 

NR 6 months NR(13.5) NR NR NR  

Wikstrom,20098 
 
CARE HF Sub Study 
 
 

Non IHD All-cause 
mortality 

NR 18 months NR NR NR HR: 0.56    
95% CI: 0.37-
0.83 

IHD All-cause 
mortality 

NR 18 months NR NR NR HR: 0.54    
95% CI: 0.39-
0.76 
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CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, N=Number, 
HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block, LVEF=Left Ventricular 
Ejection Fraction, CABG=Coronary Artery Bypass Graft, CRT=Cardiac Resynchronization Therapy, Biv=Bi-Ventricular, RV=Right Ventricular, IHD=Ischemic Heart Disease, 
NR=Not Reported, SD=Standard Deviation, NA=Not Applicable 
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Table D12: Harms reported in the studies assessing harms of CRT P  
Author,Year 
 
Trial 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Hong-xia,200657 Overall Lead 
dislodgement     

117 NR 2(1.71) NR NR NR 

Garikipati,201439 
 

Overall Procedure 
related 
complications 
-not specified     

21 12 months NR NR NR NR 

Overall Length of 
hospital stay    
3Days 

21 12 months NR NR NR NR 

Overall Pocket 
hematoma     

21 12 months NR NR NR NR 

Overall Device 
Infection     

21 12 months 1(4.8) NR NR NR 

Gras,200255 
  

Overall Device 
Infection     

117 NR 1(0.85) NR NR NR 

Overall Cardiac 
perforation/ 
tamponade     

117 During 
procedure 

1(0.85) NR NR NR 

Overall Lead 
dislodgement     

117 NR 16(13.7) NR NR NR 

Krahn,200260 
 

Overall Procedure 
related 
complications 
-not specified     

45 NR 15(33.3) NR NR NR 

Overall Lead 
dislodgement     

45 NR 3(6.7) NR NR NR 

  Overall Death (within 
a week)     

45 NR 1(2.2) NR NR NR 

Mortensen,200466 
  

Overall Pocket 
hematoma     

189 NR 2(1.1) NR NR NR 

Overall Lead 
dislodgement     

189 NR 12(6.4) NR NR NR 

Stahlberg,200577 Overall Lead 
dislodgement     

35 NR 6(17) NR NR NR 

D-62 
 



Author,Year 
 
Trial 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Pokushalov,201043 
 

CABG Death (within 
a week)     

87 4 days 4(4.6) NR NR NR 

CABG+CRT Death (within 
a week)     

91 4 days 1(1.1) NR NR NR 

Cleland,20041 
 
CARE HF  
 

Medical Therapy 
plus CRT (CRT-P) 

 
Pneumothorax     

409 18 MONTHS 6(NR) NR NR NR 

Medical Therapy 
plus CRT (CRT-P) 

Device 
Infection     

409 18 MONTHS 3(NR) NR NR NR 

Medical Therapy 
plus CRT (CRT-P) 

Lead 
dislodgement     

409 18 MONTHS 24(NR) NR NR NR 

Cock,200351   Cardiac 
perforation/ 
tamponade     

7 2-3 months 0(0) 0(0) NR NR 

Cleland,20094 
 
CARE HF Sub Study 
 
 

Medical Therapy 
alone 

Length of 
hospital stay    
3.4Days 

404 3 months NR NR NR NR 

CRT-P Length of 
hospital stay    
7.5Days 

409 3 months NR NR NR NR 

Gras,20077 
 
CARE HF Sub Study 
 
 

CRT GROUP Lead 
dislodgement     

404 30 DAYS 11(2.7) NR NR NR 

CRT GROUP  
Pneumothorax     

404 24 HRS 2(0.5) NR NR NR 

CRT GROUP Pocket 
hematoma     

404 30 DAYS 0(0) NR NR NR 

CRT GROUP Device 
Infection     

404 30 DAYS 3(0.74) NR NR NR 

CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, N=Number, 
HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block, LVEF=Left Ventricular 
Ejection Fraction, CABG=Coronary Artery Bypass Graft, CRT=Cardiac Resynchronization Therapy, Biv=Bi-Ventricular, RV=Right Ventricular, IHD=Ischemic Heart Disease, 
NR=Not Reported, SD=Standard Deviation, NA=Not Applicable 
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Table D13: Outcomes reported in the trials assessing effectiveness of CRT-D 
Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

6 minute hall walk distance     
Abraham,2004
34 
 
MIRACLE ICD 
II 

Control 6 minute hall 
walk distance     
 
Unit:Meters 

101 Mean: 383    
SD: 108 

6 months 93 Mean: 33    
SD: 98 

   33 NR 

CRT 6 minute hall 
walk distance     
 
Unit:Meters 

85 Mean: 355    
SD: 125 

6 months 78 Mean: 38    
SD: 109 

   38 NR 

Higgins,200340 
 
VENTAK 
CHF/CONTAK 
CD 
 

CRT 6 minute hall 
walk distance     
 
Unit:Meters 

245 Mean: 316    
SD: 119 

6 months 224 Mean: NR    
SD: NR 

   35 NR 

No CRT 6 minute hall 
walk distance     
 
Unit:Meters 

245 Mean: 320    
SD: 121 

6 months 220 Mean: NR    
SD: NR 

   15 NR 

Young,200326 
 
MIRACLE ICD 

Control 6 minute hall 
walk distance     
 
Unit:Meters 

182 Mean: 243    
SD: 117 

6 months 153 Mean: NR    
SD: NR 

   53 NR 

CRT 6 minute hall 
walk distance     
 
Unit:Meters 

187 Mean: 243    
SD: 129 

6 months 152 Mean: NR    
SD: NR 

   55 NR 

Healey,201225 
  

ICD 6 minute hall 
walk distance     
 
Unit:Meters 

68 Mean: 343    
SD: 108 

12 68 Mean: 360    
SD: 122 

   16 +/- 76 NR 

CRT-ICD 6 minute hall 
walk distance     
 
Unit:Meters 

69 Mean: 334    
SD: 92 

12 69 Mean: 353    
SD: 113 

   19 +/- 84 NR 

Pinter,200942 CRT ON 6 minute hall 
walk distance     

36 Mean: 314    
SD: 114 

6 months 36 Mean: NR    
SD: NR 

Mean change 
from baseline   

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
Unit:Meters 

53.3 

CRT OFF 6 minute hall 
walk distance     
 
Unit:Meters 

36 Mean: 338    
SD: 110 

6 months 36 Mean: NR    
SD: NR 

Mean change 
from baseline   
27.3 

NR 

Minnesota Living with Heart Failure Inventory Score     
Healey,201225 
  

ICD Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

95 Mean: 33    
SD: 20 

12 months 95 Mean: 28    
SD: 20 

   -5 +/- 21 NR 

CRT-ICD Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

101 Mean: 41    
SD: 21 

12 months 101 Mean: 31    
SD: 21 

   -11 +/- 18 NR 

Pinter,200942 CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 42.3    
SD: 20.8 

6 months 36 Mean: NR    
SD: NR 

Mean change 
from baseline   
-7.8 

NR 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 42.8    
SD: 24.9 

6 months 36 Mean: NR    
SD: NR 

Mean change 
from baseline   
-0.2 

NR 

CRT ON Minnesota 
Living with 

36 Mean: 20.1    
SD: 9.2 

6 months 36 Mean: NR    
SD: NR 

Mean change 
from baseline   

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Heart Failure 
Inventory 
Score     
 
Unit:NA 

-5 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 17.7    
SD: 9.8 

6 months 36 Mean: NR    
SD: NR 

Mean change 
from baseline   
-0.6 

NR 

CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 8.5    
SD: 6.4 

6 months 36 Mean: NR    
SD: NR 

Mean change 
from baseline   
-1.3 

NR 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 9.1    
SD: 7.6 

6 months 36 Mean: NR    
SD: NR 

Mean change 
from baseline   
0.3 

NR 

CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 46.7    
SD: 24.9 

6 months 36 Mean: NR    
SD: NR 

   11.2 NR 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 

36 Mean: 44.5    
SD: 26.5 

6 months 36 Mean: NR    
SD: NR 

   6.3 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Score     
 
Unit:NA 

CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 14    
SD: 26.9 

6 months 36 Mean: NR    
SD: NR 

   19.6 NR 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 12.4    
SD: 23.9 

6 months 36 Mean: NR    
SD: NR 

   21.6 NR 

CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 93    
SD: 11.4 

6 months 36 Mean: NR    
SD: NR 

   -3.3 NR 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 95.3    
SD: 11 

6 months 36 Mean: NR    
SD: NR 

   -2.3 NR 

CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 

36 Mean: 59.4    
SD: 12.7 

6 months 36 Mean: NR    
SD: NR 

   -5.8 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Unit:NA 
CRT OFF Minnesota 

Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 59    
SD: 9.6 

6 months 36 Mean: NR    
SD: NR 

   -5.8 NR 

CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 43.9    
SD: 19.4 

6 months 36 Mean: NR    
SD: NR 

   1.4 NR 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 42.8    
SD: 25.2 

6 months 36 Mean: NR    
SD: NR 

   1.3 NR 

CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 59.4    
SD: 27.1 

6 months 36 Mean: NR    
SD: NR 

   4.7 NR 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 61.7    
SD: 29 

6 months 36 Mean: NR    
SD: NR 

   2.6 NR 

CRT ON Minnesota 36 Mean: 46.7    6 months 36 Mean: NR       12.5 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

SD: 46 SD: NR 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 54    
SD: 47.5 

6 months 36 Mean: NR    
SD: NR 

   5.4 NR 

CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 65.3    
SD: 20 

6 months 36 Mean: NR    
SD: NR 

   29.5 NR 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 69    
SD: 22.9 

6 months 36 Mean: NR    
SD: NR 

   3.3 NR 

CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 39.5    
SD: 5.7 

6 months 36 Mean: NR    
SD: NR 

   4.5 NR 

CRT OFF Minnesota 
Living with 
Heart Failure 

36 Mean: 39.1    
SD: 5.7 

6 months 36 Mean: NR    
SD: NR 

   0.1 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Inventory 
Score     
 
Unit:NA 

CRT ON Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 43.7    
SD: 11.6 

6 months 36 Mean: NR    
SD: NR 

   5.1 NR 

CRT OFF Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

36 Mean: 46    
SD: 13.7 

6 months 36 Mean: NR    
SD: NR 

   0.5 NR 

Diab,201138 Arm 1 Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

27 Mean: 22    
SD: 7 

6 months 26 Mean: 26    
SD: 9 

NR NR 

Arm 2 Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

46 Mean:     
SD:  

    Mean:     
SD:  

NR NR 

Arm 3 Minnesota 
Living with 
Heart Failure 
Inventory 
Score     

24 Mean: 43    
SD: 25 

6 months 21 Mean: 27    
SD: 21 

NR NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
Unit:NA 

Arm 4 Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

22 Mean: 42    
SD: 21 

6 months UNCLEAR 
(19?) 

Mean: 44    
SD: 27 

NR NR 

Abraham,2004
34 
 
MIRACLE ICD 
II 

Control Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

101 Mean: 39.8    
SD: 21.2 

6 months 96 Mean: NR    
SD: NR 

   "-10.7(mean 
difference) 

NR 

CRT Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

85 Mean: 41.8    
SD: 25.1 

6 months 81 Mean: NR    
SD: NR 

   "-13.3(mean 
difference) 

NR 

Higgins,200340 
 
VENTAK 
CHF/CONTAK 
CD 
 

CRT(Overall) Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

245 Mean: 44    
SD: 25 

6 months 234 Mean: NR    
SD: NR 

   -7 NR 

No CRT(Overall) Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

245 Mean: 40    
SD: 23 

6 months 220 Mean: NR    
SD: NR 

   5 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

CRT(Class III/IV) Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

117 Mean: 56    
SD: 22 

6 months 107 Mean: NR    
SD: NR 

   -16 NR 

No CRT(Class 
III/IV) 

Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

110 Mean: 49    
SD: 21 

6 months 96 Mean: NR    
SD: NR 

   -5 NR 

CRT(Class I/II) Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

128 Mean: NR    
SD: NR 

6 months 127 Mean: NR    
SD: NR 

   -1 NR 

No CRT(Class I/II/) Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

135 Mean: NR    
SD: NR 

6 months 129 Mean: NR    
SD: NR 

   -4 NR 

Young,200326 
 
MIRACLE ICD 

Control Minnesota 
Living with 
Heart Failure 
Inventory 
Score     
 
Unit:NA 

182 Mean: 55.2    
SD: 22.6 

6 months 153 Mean: NR    
SD: NR 

   -11 NR 

CRT Minnesota 
Living with 

187 Mean: 56.8    
SD: 22.6 

6 months 152 Mean: NR    
SD: NR 

   -17.5 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Heart Failure 
Inventory 
Score     
 
Unit:NA 

SF -36     
Pinter,200942 CRT ON SF -36     

 
Unit:NA 

36 Mean: 46.7    
SD: 24.9 

6 months 36 Mean: NR    
SD: NR 

   11.2 NR 

CRT OFF SF -36     
 
Unit:NA 

36 Mean: 44.5    
SD: 26.5 

6 months 36 Mean: NR    
SD: NR 

   6.3 NR 

CRT ON SF -36     
 
Unit:NA 

36 Mean: 14    
SD: 26.9 

6 months 36 Mean: NR    
SD: NR 

   19.6 NR 

CRT OFF SF -36     
 
Unit:NA 

36 Mean: 12.4    
SD: 23.9 

6 months 36 Mean: NR    
SD: NR 

   21.6 NR 

CRT ON SF -36     
 
Unit:NA 

36 Mean: 93    
SD: 11.4 

6 months 36 Mean: NR    
SD: NR 

   -3.3 NR 

CRT OFF SF -36     
 
Unit:NA 

36 Mean: 95.3    
SD: 11 

6 months 36 Mean: NR    
SD: NR 

   -2.3 NR 

CRT ON SF -36     
 
Unit:NA 

36 Mean: 59.4    
SD: 12.7 

6 months 36 Mean: NR    
SD: NR 

   -5.8 NR 

CRT OFF SF -36     
 
Unit:NA 

36 Mean: 59    
SD: 9.6 

6 months 36 Mean: NR    
SD: NR 

   -5.8 NR 

CRT ON SF -36     
 
Unit:NA 

36 Mean: 43.9    
SD: 19.4 

6 months 36 Mean: NR    
SD: NR 

   1.4 NR 

CRT OFF SF -36     
 

36 Mean: 42.8    
SD: 25.2 

6 months 36 Mean: NR    
SD: NR 

   1.3 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Unit:NA 
CRT ON SF -36     

 
Unit:NA 

36 Mean: 59.4    
SD: 27.1 

6 months 36 Mean: NR    
SD: NR 

   4.7 NR 

CRT OFF SF -36     
 
Unit:NA 

36 Mean: 61.7    
SD: 29 

6 months 36 Mean: NR    
SD: NR 

   2.6 NR 

CRT ON SF -36     
 
Unit:NA 

36 Mean: 46.7    
SD: 46 

6 months 36 Mean: NR    
SD: NR 

   12.5 NR 

CRT OFF SF -36     
 
Unit:NA 

36 Mean: 54    
SD: 47.5 

6 months 36 Mean: NR    
SD: NR 

   5.4 NR 

CRT ON SF -36     
 
Unit:NA 

36 Mean: 65.3    
SD: 20 

6 months 36 Mean: NR    
SD: NR 

   29.5 NR 

CRT OFF SF -36     
 
Unit:NA 

36 Mean: 69    
SD: 22.9 

6 months 36 Mean: NR    
SD: NR 

   3.3 NR 

CRT ON SF -36     
 
Unit:NA 

36 Mean: 39.5    
SD: 5.7 

6 months 36 Mean: NR    
SD: NR 

   4.5 NR 

CRT OFF SF -36     
 
Unit:NA 

36 Mean: 39.1    
SD: 5.7 

6 months 36 Mean: NR    
SD: NR 

   0.1 NR 

CRT ON SF -36     
 
Unit:NA 

36 Mean: 43.7    
SD: 11.6 

6 months 36 Mean: NR    
SD: NR 

   5.1 NR 

CRT OFF SF -36     
 
Unit:NA 

36 Mean: 46    
SD: 13.7 

6 months 36 Mean: NR    
SD: NR 

   0.5 NR 

Left ventricular end systolic volume     
Abraham,2004
34 
 

Control Left 
ventricular 
end systolic 

101 Mean: 252    
SD: 98 

6 months 85 Mean: NR    
SD: NR 

   -14 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

MIRACLE ICD 
II 

volume     
 
Unit:ml 

CRT Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

85 Mean: 260    
SD: 134 

6 months 68 Mean: NR    
SD: NR 

   -42 NR 

Moss,20099 
 
MADIT CRT 

ICD Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

731 Mean: 179    
SD: 53 

1 year 620 Mean: NR    
SD: NR 

Mean change 
from baseline   
18 

NR 

CRT-D Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

1098 Mean: 175    
SD: 48 

1 year 746 Mean: NR    
SD: NR 

Mean change 
from baseline   
57 

NR 

Young,200326 
 
MIRACLE ICD 

Control Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

182 Mean: NR    
SD: NR 

6 months 133 Mean: NR    
SD: NR 

   -8.2 NR 

CRT Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

187 Mean: NR    
SD: NR 

6 months 132 Mean: NR    
SD: NR 

   -22.2 NR 

Hsu,201214 
  
  

hyporesponders Left 
ventricular 
end systolic 
volume     

187 Mean: 85.9    
SD: 20.3 

12 months 187 Mean: -12.6    
SD: 10.7 

NR NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
Unit:ml 

responders Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

367 Mean: 90.2    
SD: 21.9 

12 months 367 Mean: -29.8    
SD: 10 

NR NR 

super responders Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

188 Mean: 87.6    
SD: 20.6 

12 months 188 Mean: 87.6    
SD: 20.6 

NR NR 

Pinter,200942 CRT ON Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

36 Mean: 242    
SD: 96 

6 months 36 Mean: NR    
SD: NR 

   -7 NR 

CRT OFF Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

36 Mean: 251    
SD: 147 

6 months 36 Mean: NR    
SD: NR 

   -30 NR 

CRT ON Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

36 Mean: 217    
SD: 72 

6 months 36 Mean: NR    
SD: NR 

   -21 NR 

CRT OFF Left 
ventricular 
end systolic 
volume     
 

36 Mean: 213    
SD: 101 

6 months 36 Mean: NR    
SD: NR 

   -5 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Unit:ml 
Solomom,2010
19 
 
MADIT CRT 
Sub Study 

ICD Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

623 Mean: 
179.2    
SD: 51.9 

12 months 623 Mean: 161.2    
SD: 49.8 

   -18.1 NR 

CRT-D Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

749 Mean: 
177.2    
SD: 44.9 

12 months 749 Mean: 119.8    
SD: 41.6 

   -57.3 NR 

Tompkins,2013
20 
 
MADIT CRT 
Sub Study 

ICD Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

87 Mean: 80    
SD: 17.6 

12 months 74 Mean: NR    
SD: NR 

NR NR 

CRT-D LAFB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

80 Mean: 77.5    
SD: 17.7 

12 months 48 Mean: NR    
SD: NR 

NR Mean change 
(nonLFAB-
LFAB): -7 

CRT-D non-LAFB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

52 Mean: 76.4    
SD: 15.7 

12 months 31 Mean: NR    
SD: NR 

NR Mean change 
(nonLFAB-
ICD): -17 

Diab,201138 Arm 3 Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

24 Mean: 175    
SD: 48 

6 months 21 Mean: 158.4    
SD: 56 

NR NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Arm 4 Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

22 Mean: 188    
SD: 71 

6 months UNCLEAR 
(19?) 

Mean: 169    
SD: 46 

NR NR 

Arm 1 Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

27 Mean: 210    
SD: 89 

6 months 26 Mean:     
SD:  

NR NR 

Arshad,201110 ICD,Women  Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

154 Mean: NR    
SD: NR 

6 months 154 Mean: NR    
SD: NR 

Median 
change from 
baseline   -10 

NR 

ICD, Men Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

469 Mean: NR    
SD: NR 

6 months 469 Mean: NR    
SD: NR 

Median 
change from 
baseline   -8 

NR 

CRT D Women Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

184 Mean: NR    
SD: NR 

6 months 184 Mean: NR    
SD: NR 

Median 
change from 
baseline   -31 

NR 

CRT D Men Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

565 Mean: NR    
SD: NR 

6 months 565 Mean: NR    
SD: NR 

Median 
change from 
baseline   -27 

NR 

ICD,Women, Left 40 Mean: NR    6 months 40 Mean: NR    Median NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Ischemic heart 
disease 

ventricular 
end systolic 
volume     
 
Unit:ml 

SD: NR SD: NR change from 
baseline   -11 

ICD,men, Ischemic 
heart disease 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

294 Mean: NR    
SD: NR 

6 months 294 Mean: NR    
SD: NR 

Median 
change from 
baseline   -8 

NR 

CRT D,Women, 
Ischemic heart 
disease 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

52 Mean: NR    
SD: NR 

6 months 52 Mean: NR    
SD: NR 

Median 
change from 
baseline   -28 

NR 

CRT D,men, 
Ischemic heart 
disease 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

359 Mean: NR    
SD: NR 

6 months 359 Mean: NR    
SD: NR 

Median 
change from 
baseline   -25 

NR 

ICD,Women, Non 
Ischemic heart 
disease 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

114 Mean: NR    
SD: NR 

6 months 114 Mean: NR    
SD: NR 

Median 
change from 
baseline   -9 

NR 

ICD,men, Non 
Ischemic heart 
disease 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

175 Mean: NR    
SD: NR 

6 months 175 Mean: NR    
SD: NR 

Median 
change from 
baseline   -10 

NR 

CRT D,Women, 
Non Ischemic heart 

Left 
ventricular 

132 Mean: NR    
SD: NR 

6 months 132 Mean: NR    
SD: NR 

Median 
change from 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

disease end systolic 
volume     
 
Unit:ml 

baseline   -33 

CRT D,men, Non 
Ischemic heart 
disease 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

206 Mean: NR    
SD: NR 

6 months 206 Mean: NR    
SD: NR 

Median 
change from 
baseline   -31 

NR 

ICD,Women, QRS 
<150ms 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

45 Mean: NR    
SD: NR 

6 months 45 Mean: NR    
SD: NR 

Median 
change from 
baseline   -9 

NR 

ICD, Men,QRS 
<150ms 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

166 Mean: NR    
SD: NR 

6 months 166 Mean: NR    
SD: NR 

Median 
change from 
baseline   -8 

NR 

CRT D 
Women,QRS 
<150ms 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

58 Mean: NR    
SD: NR 

6 months 58 Mean: NR    
SD: NR 

Median 
change from 
baseline   -27 

NR 

CRT D Men,QRS 
<150ms 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

200 Mean: NR    
SD: NR 

6 months 200 Mean: NR    
SD: NR 

Median 
change from 
baseline   -23 

NR 

ICD,Women, QRS 
>/=150ms 

Left 
ventricular 
end systolic 

109 Mean: NR    
SD: NR 

6 months 109 Mean: NR    
SD: NR 

Median 
change from 
baseline   -10 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

volume     
 
Unit:ml 

ICD, Men,QRS 
>/=150ms 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

303 Mean: NR    
SD: NR 

6 months 303 Mean: NR    
SD: NR 

Median 
change from 
baseline   -8 

NR 

CRT D 
Women,QRS 
>/=150ms 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

126 Mean: NR    
SD: NR 

6 months 126 Mean: NR    
SD: NR 

Median 
change from 
baseline   -36 

NR 

CRT D Men,QRS 
>/=150ms 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

365 Mean: NR    
SD: NR 

6 months 365 Mean: NR    
SD: NR 

Median 
change from 
baseline   -29 

NR 

ICD,Women,Non 
LBBB 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

20 Mean: NR    
SD: NR 

6 months 20 Mean: NR    
SD: NR 

Median 
change from 
baseline   -10 

NR 

ICD, Men,Non 
LBBB 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

159 Mean: NR    
SD: NR 

6 months 159 Mean: NR    
SD: NR 

Median 
change from 
baseline   -9 

NR 

CRT D 
Women,Non LBBB 

Left 
ventricular 
end systolic 
volume     

25 Mean: NR    
SD: NR 

6 months 25 Mean: NR    
SD: NR 

Median 
change from 
baseline   -25 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
Unit:ml 

CRT D Men,Non 
LBBB 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

192 Mean: NR    
SD: NR 

6 months 192 Mean: NR    
SD: NR 

Median 
change from 
baseline   -22 

NR 

ICD,Women,LBBB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

134 Mean: NR    
SD: NR 

6 months 134 Mean: NR    
SD: NR 

Median 
change from 
baseline   -10 

NR 

ICD, Men,LBBB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

309 Mean: NR    
SD: NR 

6 months 309 Mean: NR    
SD: NR 

Median 
change from 
baseline   -8 

NR 

CRT D 
Women,LBBB 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

159 Mean: NR    
SD: NR 

6 months 159 Mean: NR    
SD: NR 

Median 
change from 
baseline   -33 

NR 

CRT D Men,LBBB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

373 Mean: NR    
SD: NR 

6 months 373 Mean: NR    
SD: NR 

Median 
change from 
baseline   -29 

NR 

Zareba,201121 
 
MADIT CRT 
Sub Study 

ICD LBBB Left 
ventricular 
end systolic 
volume     
 

443 Mean: NR    
SD: NR 

6 months 443 Mean: NR    
SD: NR 

Mean change 
from baseline   
-18.3 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Unit:ml 
ICD Non LBBB Left 

ventricular 
end systolic 
volume     
 
Unit:ml 

179 Mean: NR    
SD: NR 

6 months 179 Mean: NR    
SD: NR 

Mean change 
from baseline   
-17.5 

NR 

CRT D LBBB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

532 Mean: NR    
SD: NR 

6 months 532 Mean: NR    
SD: NR 

Mean change 
from baseline   
-62.1 

NR 

CRTD Non LBBB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

216 Mean: NR    
SD: NR 

6 months 216 Mean: NR    
SD: NR 

Mean change 
from baseline   
-45.7 

NR 

ICD LBBB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

443 Mean: NR    
SD: NR 

6 months 443 Mean: NR    
SD: NR 

% change 
from baseline   
-10.1 

NR 

ICD Non LBBB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

179 Mean: NR    
SD: NR 

6 months 179 Mean: NR    
SD: NR 

% change 
from baseline   
-10.2 

NR 

CRT D LBBB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

532 Mean: NR    
SD: NR 

6 months 532 Mean: NR    
SD: NR 

% change 
from baseline   
-34.8 

NR 

D-83 
 



Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

CRTD Non LBBB Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

216 Mean: NR    
SD: NR 

6 months 216 Mean: NR    
SD: NR 

% change 
from baseline   
-26.3 

NR 

Barsheshet,20
1111 
 
MADIT CRT 
Sub Study 

CRTD Ischemic 
Cardiomyopathy 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

154 Mean: NR    
SD: NR 

6 months 154 Mean: NR    
SD: NR 

% change 
from baseline   
-29 

NR 

CRTD Non 
Ischemic 
Cardiomyopathy 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

477 Mean: NR    
SD: NR 

6 months 477 Mean: NR    
SD: NR 

% change 
from baseline   
-37 

NR 

ICD Ischemic 
Cardiomyopathy 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

194 Mean: NR    
SD: NR 

6 months 194 Mean: NR    
SD: NR 

% change 
from baseline   
-10 

NR 

ICD Non Ischemic 
Cardiomyopathy 

Left 
ventricular 
end systolic 
volume     
 
Unit:ml 

592 Mean: NR    
SD: NR 

6 months 592 Mean: NR    
SD: NR 

% change 
from baseline   
-11 

NR 

Left ventricular end diastolic volume/ volume index     
Abraham,2004
34 
 
MIRACLE ICD 
II 

Control Left 
ventricular 
end diastolic 
volume/ 
volume index     
 

101 Mean: 329    
SD: 108 

6 months 85 Mean: NR    
SD: NR 

   -16 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Unit:ml 
CRT Left 

ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

85 Mean: 337    
SD: 147 

6 months 69 Mean: NR    
SD: NR 

   -41 NR 

Moss,20099 ICD Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

731 Mean: 251    
SD: 65 

1 year 620 Mean: NR    
SD: NR 

Mean change 
from baseline   
15 

NR 

CRT-D Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

1098 Mean: 245    
SD: 60 

1 year 746 Mean: NR    
SD: NR 

Mean change 
from baseline   
52 

NR 

Young,200326 
 
MIRACLE ICD 

Control Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

188 Mean: 311    
SD: 96 

6 months 133 Mean: NR    
SD: NR 

   -5.7 NR 

CRT Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

187 Mean: 322    
SD: 100 

6 months 132 Mean: NR    
SD: NR 

   -19.9 NR 

Hsu,201214 hyporesponders Left 187 Mean: 12 months 187 Mean: -11.2    NR NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

  
  

ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

122.5    
SD: 25.5 

SD: 10.1 

responders Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

367 Mean: 
126.4    
SD: 27 

12 months 371 Mean: -26.5    
SD: 11.8 

NR NR 

super responders Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

188 Mean: 124    
SD: 24.7 

12 months 191 Mean: -40.8    
SD: 16.8 

NR NR 

Pinter,200942 CRT ON Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

36 Mean: 314    
SD: 108 

6 months 36 Mean: NR    
SD: NR 

   -7 NR 

CRT OFF Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

36 Mean: 335    
SD: 156 

6 months 36 Mean: NR    
SD: NR 

   -34 NR 

CRT ON Left 
ventricular 
end diastolic 

36 Mean: 270    
SD: 74 

6 months 36 Mean: NR    
SD: NR 

   -16 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

volume/ 
volume index     
 
Unit:ml 

CRT OFF Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

36 Mean: 272    
SD: 106 

6 months 36 Mean: NR    
SD: NR 

   -13 NR 

Solomom,2010
19 
 
MADIT CRT 
Sub Study 

ICD Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

623 Mean: 
250.9    
SD: 64.4 

12 months 623 Mean: 236.2    
SD: 63.5 

   -14.7 NR 

CRT-D Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

749 Mean: 
249.9    
SD: 55.6 

12 months 749 Mean: 197.8    
SD: 52.7 

   -52.2 NR 

Tompkins,2013
20 

ICD Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

87 Mean: 
113.5    
SD: 22.4 

12 months 74 Mean: NR    
SD: NR 

NR NR 

CRT-D LAFB Left 
ventricular 
end diastolic 
volume/ 
volume index     

80 Mean: 
110.5    
SD: 22.8 

12 months 48 Mean: NR    
SD: NR 

NR Mean change 
(nonLFAB-
LFAB): -5 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
Unit:ml 

CRT-D non-LAFB Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

52 Mean: 
108.6    
SD: 20.4 

12 months 31 Mean: NR    
SD: NR 

NR Mean change 
(nonLFAB-
ICD): -11 

Arshad,201110 ICD,Women  Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

154 Mean: NR    
SD: NR 

6 months 154 Mean: NR    
SD: NR 

Median 
change from 
baseline   -9 

NR 

ICD, Men Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

469 Mean: NR    
SD: NR 

6 months 469 Mean: NR    
SD: NR 

Median 
change from 
baseline   -7 

NR 

CRT D Women Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

184 Mean: NR    
SD: NR 

6 months 184 Mean: NR    
SD: NR 

Median 
change from 
baseline   -29 

NR 

CRT D Men Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

565 Mean: NR    
SD: NR 

6 months 565 Mean: NR    
SD: NR 

Median 
change from 
baseline   -22 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

ICD,Women, 
Ischemic heart 
disease 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

40 Mean: NR    
SD: NR 

6 months 40 Mean: NR    
SD: NR 

Median 
change from 
baseline   -9 

NR 

ICD,men, Ischemic 
heart disease 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

294 Mean: NR    
SD: NR 

6 months 294 Mean: NR    
SD: NR 

Median 
change from 
baseline   6 

NR 

CRT D,Women, 
Ischemic heart 
disease 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

52 Mean: NR    
SD: NR 

6 months 52 Mean: NR    
SD: NR 

Median 
change from 
baseline   -22 

NR 

CRT D,men, 
Ischemic heart 
disease 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

359 Mean: NR    
SD: NR 

6 months 359 Mean: NR    
SD: NR 

Median 
change from 
baseline   -21 

NR 

ICD,Women, Non 
Ischemic heart 
disease 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

114 Mean: NR    
SD: NR 

6 months 114 Mean: NR    
SD: NR 

Median 
change from 
baseline   -8 

NR 

ICD,men, Non 
Ischemic heart 

Left 
ventricular 

175 Mean: NR    
SD: NR 

6 months 175 Mean: NR    
SD: NR 

Median 
change from 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

disease end diastolic 
volume/ 
volume index     
 
Unit:ml 

baseline   -7 

CRT D,Women, 
Non Ischemic heart 
disease 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

132 Mean: NR    
SD: NR 

6 months 132 Mean: NR    
SD: NR 

Median 
change from 
baseline   -30 

NR 

CRT D,men, Non 
Ischemic heart 
disease 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

206 Mean: NR    
SD: NR 

6 months 206 Mean: NR    
SD: NR 

Median 
change from 
baseline   -28 

NR 

ICD,Women, QRS 
<150ms 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

45 Mean: NR    
SD: NR 

6 months 45 Mean: NR    
SD: NR 

Median 
change from 
baseline   -7 

NR 

ICD, Men,QRS 
<150ms 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

166 Mean: NR    
SD: NR 

6 months 166 Mean: NR    
SD: NR 

Median 
change from 
baseline   -7 

NR 

CRT D 
Women,QRS 
<150ms 

Left 
ventricular 
end diastolic 
volume/ 

58 Mean: NR    
SD: NR 

6 months 58 Mean: NR    
SD: NR 

Median 
change from 
baseline   -23 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

volume index     
 
Unit:ml 

CRT D Men,QRS 
<150ms 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

200 Mean: NR    
SD: NR 

6 months 200 Mean: NR    
SD: NR 

Median 
change from 
baseline   -19 

NR 

ICD,Women, QRS 
>/=150ms 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

109 Mean: NR    
SD: NR 

6 months 109 Mean: NR    
SD: NR 

Median 
change from 
baseline   -9 

NR 

ICD, Men,QRS 
>/=150ms 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

303 Mean: NR    
SD: NR 

6 months 303 Mean: NR    
SD: NR 

Median 
change from 
baseline   -7 

NR 

CRT D 
Women,QRS 
>/=150ms 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

126 Mean: NR    
SD: NR 

6 months 126 Mean: NR    
SD: NR 

Median 
change from 
baseline   -32 

NR 

CRT D Men,QRS 
>/=150ms 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 

365 Mean: NR    
SD: NR 

6 months 365 Mean: NR    
SD: NR 

Median 
change from 
baseline   -25 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Unit:ml 
ICD,Women,Non 
LBBB 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

20 Mean: NR    
SD: NR 

6 months 20 Mean: NR    
SD: NR 

Median 
change from 
baseline   -9 

NR 

ICD, Men,Non 
LBBB 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

159 Mean: NR    
SD: NR 

6 months 159 Mean: NR    
SD: NR 

Median 
change from 
baseline   -7 

NR 

CRT D 
Women,Non LBBB 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

25 Mean: NR    
SD: NR 

6 months 25 Mean: NR    
SD: NR 

Median 
change from 
baseline   -20 

NR 

CRT D Men,Non 
LBBB 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

192 Mean: NR    
SD: NR 

6 months 192 Mean: NR    
SD: NR 

Median 
change from 
baseline   -19 

NR 

ICD,Women,LBBB Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

134 Mean: NR    
SD: NR 

6 months 134 Mean: NR    
SD: NR 

Median 
change from 
baseline   -8 

NR 

ICD, Men,LBBB Left 309 Mean: NR    6 months 309 Mean: NR    Median NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

SD: NR SD: NR change from 
baseline   -6 

CRT D 
Women,LBBB 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

159 Mean: NR    
SD: NR 

6 months 159 Mean: NR    
SD: NR 

Median 
change from 
baseline   -30 

NR 

CRT D Men,LBBB Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

373 Mean: NR    
SD: NR 

6 months 373 Mean: NR    
SD: NR 

Median 
change from 
baseline   -25 

NR 

Zareba,201121 
 
MADIT CRT 
Sub Study 

ICD LBBB Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

443 Mean: NR    
SD: NR 

6 months 443 Mean: NR    
SD: NR 

Mean change 
from baseline   
-14.8 

NR 

ICD Non LBBB Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

179 Mean: NR    
SD: NR 

6 months 179 Mean: NR    
SD: NR 

Mean change 
from baseline   
-14.4 

NR 

CRT D LBBB Left 
ventricular 
end diastolic 

532 Mean: NR    
SD: NR 

6 months 532 Mean: NR    
SD: NR 

Mean change 
from baseline   
-56.7 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

volume/ 
volume index     
 
Unit:ml 

CRTD Non LBBB Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

216 Mean: NR    
SD: NR 

6 months 216 Mean: NR    
SD: NR 

Mean change 
from baseline   
-41 

NR 

ICD LBBB Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

443 Mean: NR    
SD: NR 

6 months 443 Mean: NR    
SD: NR 

% change 
from baseline   
-5.9 

NR 

ICD Non LBBB Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

179 Mean: NR    
SD: NR 

6 months 179 Mean: NR    
SD: NR 

% change 
from baseline   
-5.9 

NR 

CRT D LBBB Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

532 Mean: NR    
SD: NR 

6 months 532 Mean: NR    
SD: NR 

% change 
from baseline   
-22.5 

NR 

CRTD Non LBBB Left 
ventricular 
end diastolic 
volume/ 
volume index     

216 Mean: NR    
SD: NR 

6 months 216 Mean: NR    
SD: NR 

% change 
from baseline   
-16.4 

NR 

D-94 
 



Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
Unit:ml 

Barsheshet,20
1111 

CRTD Ischemic 
Cardiomyopathy 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

154 Mean: NR    
SD: NR 

6 months 154 Mean: NR    
SD: NR 

% change 
from baseline   
-18 

NR 

CRTD Non 
Ischemic 
Cardiomyopathy 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

477 Mean: NR    
SD: NR 

6 months 477 Mean: NR    
SD: NR 

% change 
from baseline   
-24 

NR 

ICD Ischemic 
Cardiomyopathy 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

194 Mean: NR    
SD: NR 

6 months 194 Mean: NR    
SD: NR 

% change 
from baseline   
-5 

NR 

ICD Non Ischemic 
Cardiomyopathy 

Left 
ventricular 
end diastolic 
volume/ 
volume index     
 
Unit:ml 

592 Mean: NR    
SD: NR 

6 months 592 Mean: NR    
SD: NR 

% change 
from baseline   
-7 

NR 

Left ventricular ejection fraction     
Abraham,2004
34 
 
MIRACLE ICD 
II 

Control Left 
ventricular 
ejection 
fraction     
 
Unit:% 

101 Mean: 24.6    
SD: 6.7 

6 months 85 Mean: NR    
SD: NR 

   0.8 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

CRT Left 
ventricular 
ejection 
fraction     
 
Unit:% 

85 Mean: 24.4    
SD: 6.6 

6 months 68 Mean: NR    
SD: NR 

   3.8 NR 

Higgins,200340 
 
VENTAK 
CHF/CONTAK 
CD 
 

CRT Left 
ventricular 
ejection 
fraction     
 
Unit:% 

245 Mean: 21    
SD: 7 

6 months 222 Mean: NR    
SD: NR 

   5.1 NR 

No CRT Left 
ventricular 
ejection 
fraction     
 
Unit:% 

245 Mean: 22    
SD: 7 

6 months 216 Mean: NR    
SD: NR 

   2.8 NR 

Moss,20099 ICD Left 
ventricular 
ejection 
fraction     
 
Unit:% 

731 Mean: 24    
SD: 5 

1 year 620 Mean: NR    
SD: NR 

Mean change 
from baseline   
3 

NR 

CRT-D Left 
ventricular 
ejection 
fraction     
 
Unit:% 

1098 Mean: 24    
SD: 5 

1 year 746 Mean: NR    
SD: NR 

Mean change 
from baseline   
11 

NR 

Young,200326 
 
MIRACLE ICD 

Control Left 
ventricular 
ejection 
fraction     
 
Unit:% 

182 Mean: 23.9    
SD: 6 

6 months 133 Mean: NR    
SD: NR 

   1.7 NR 

CRT Left 187 Mean: 24.2    6 months 132 Mean: NR       2.1 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

ventricular 
ejection 
fraction     
 
Unit:% 

SD: 6.5 SD: NR 

Solomom,2010
19 
 
MADIT CRT 
Sub Study 

ICD Left 
ventricular 
ejection 
fraction     
 
Unit:% 

623 Mean: 0.29    
SD: 0.03 

12 months 623 Mean: 0.32    
SD: 0.04 

   0.03 NR 

CRT-D Left 
ventricular 
ejection 
fraction     
 
Unit:% 

749 Mean: 0.29    
SD: 0.03 

12 months 749 Mean: 0.41    
SD: 0.06 

   0.11 NR 

Diab, 2011, 38 Arm 3 Left 
ventricular 
ejection 
fraction     
 
Unit:% 

24 Mean: 25    
SD: 5 

6 months 21 Mean: 29    
SD: 9 

NR NR 

Arm 4 Left 
ventricular 
ejection 
fraction     
 
Unit:% 

22 Mean: 26    
SD: 6 

6 months UNCLEAR 
(19?) 

Mean: 27    
SD: 8 

NR NR 

Arm 1 Left 
ventricular 
ejection 
fraction     
 
Unit:% 

27 Mean: 210    
SD: 89 

6 months 27 Mean: 198    
SD: 72 

NR NR 

Pinter,200942 
 

CRT ON Left 
ventricular 

36 Mean: 24.2    
SD: 7.5 

6 months 36 Mean: NR    
SD: NR 

   1.7 NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

ejection 
fraction     
 
Unit:% 

CRT OFF Left 
ventricular 
ejection 
fraction     
 
Unit:% 

36 Mean: 26.8    
SD: 8.4 

6 months 36 Mean: NR    
SD: NR 

   0.6 NR 

CRT ON Left 
ventricular 
ejection 
fraction     
 
Unit:% 

36 Mean: 21.2    
SD: 7.9 

6 months 36 Mean: NR    
SD: NR 

   3.9 NR 

CRT OFF Left 
ventricular 
ejection 
fraction     
 
Unit:% 

36 Mean: 24    
SD: 8.3 

6 months 36 Mean: NR    
SD: NR 

   1.9 NR 

Arshad,201110 
 

ICD,Women  Left 
ventricular 
ejection 
fraction     
 
Unit:% 

154 Mean: NR    
SD: NR 

6 months 154 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 

ICD, Men Left 
ventricular 
ejection 
fraction     
 
Unit:% 

469 Mean: NR    
SD: NR 

6 months 469 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 

CRT D Women Left 
ventricular 
ejection 

184 Mean: NR    
SD: NR 

6 months 184 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.13 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

fraction     
 
Unit:% 

CRT D Men Left 
ventricular 
ejection 
fraction     
 
Unit:% 

565 Mean: NR    
SD: NR 

6 months 565 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.1 

NR 

ICD,Women, 
Ischemic heart 
disease 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

40 Mean: NR    
SD: NR 

6 months 40 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.04 

NR 

ICD,men, Ischemic 
heart disease 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

294 Mean: NR    
SD: NR 

6 months 294 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 

CRT D,Women, 
Ischemic heart 
disease 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

52 Mean: NR    
SD: NR 

6 months 52 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.13 

NR 

CRT D,men, 
Ischemic heart 
disease 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

359 Mean: NR    
SD: NR 

6 months 359 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.1 

NR 

ICD,Women, Non 
Ischemic heart 
disease 

Left 
ventricular 
ejection 
fraction     

114 Mean: NR    
SD: NR 

6 months 114 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
Unit:% 

ICD,men, Non 
Ischemic heart 
disease 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

175 Mean: NR    
SD: NR 

6 months 175 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 

CRT D,Women, 
Non Ischemic heart 
disease 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

132 Mean: NR    
SD: NR 

6 months 132 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.13 

NR 

CRT D,men, Non 
Ischemic heart 
disease 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

206 Mean: NR    
SD: NR 

6 months 206 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.12 

NR 

ICD,Women, QRS 
<150ms 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

45 Mean: NR    
SD: NR 

6 months 45 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.04 

NR 

ICD, Men,QRS 
<150ms 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

166 Mean: NR    
SD: NR 

6 months 166 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 

CRT D 
Women,QRS 
<150ms 

Left 
ventricular 
ejection 
fraction     
 

58 Mean: NR    
SD: NR 

6 months 58 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.12 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Unit:% 
CRT D Men,QRS 
<150ms 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

200 Mean: NR    
SD: NR 

6 months 200 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.1 

NR 

ICD,Women, QRS 
>/=150ms 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

109 Mean: NR    
SD: NR 

6 months 109 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 

ICD, Men,QRS 
>/=150ms 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

303 Mean: NR    
SD: NR 

6 months 303 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 

CRT D 
Women,QRS 
>/=150ms 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

126 Mean: NR    
SD: NR 

6 months 126 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.13 

NR 

CRT D Men,QRS 
>/=150ms 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

365 Mean: NR    
SD: NR 

6 months 365 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.11 

NR 

ICD,Women,Non 
LBBB 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

20 Mean: NR    
SD: NR 

6 months 20 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

ICD, Men,Non 
LBBB 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

159 Mean: NR    
SD: NR 

6 months 159 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 

CRT D 
Women,Non LBBB 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

25 Mean: NR    
SD: NR 

6 months 25 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.1 

NR 

CRT D Men,Non 
LBBB 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

192 Mean: NR    
SD: NR 

6 months 192 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.09 

NR 

ICD,Women,LBBB Left 
ventricular 
ejection 
fraction     
 
Unit:% 

134 Mean: NR    
SD: NR 

6 months 134 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 

ICD, Men,LBBB Left 
ventricular 
ejection 
fraction     
 
Unit:% 

309 Mean: NR    
SD: NR 

6 months 309 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.03 

NR 

CRT D 
Women,LBBB 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

159 Mean: NR    
SD: NR 

6 months 159 Mean: NR    
SD: NR 

Median 
change from 
baseline   0.13 

NR 

CRT D Men,LBBB Left 373 Mean: NR    6 months 373 Mean: NR    Median NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

ventricular 
ejection 
fraction     
 
Unit:% 

SD: NR SD: NR change from 
baseline   0.11 

Zareba,201121 
 
MADIT CRT 
Sub Study 
 

ICD LBBB Left 
ventricular 
ejection 
fraction     
 
Unit:% 

443 Mean: NR    
SD: NR 

6 months 443 Mean: NR    
SD: NR 

Mean change 
from baseline   
3.4 

NR 

ICD Non LBBB Left 
ventricular 
ejection 
fraction     
 
Unit:% 

179 Mean: NR    
SD: NR 

6 months 179 Mean: NR    
SD: NR 

Mean change 
from baseline   
3.4 

NR 

CRT D LBBB Left 
ventricular 
ejection 
fraction     
 
Unit:% 

532 Mean: NR    
SD: NR 

6 months 532 Mean: NR    
SD: NR 

Mean change 
from baseline   
11.9 

NR 

CRTD Non LBBB Left 
ventricular 
ejection 
fraction     
 
Unit:% 

216 Mean: NR    
SD: NR 

6 months 216 Mean: NR    
SD: NR 

Mean change 
from baseline   
8.8 

NR 

Barsheshet,20
1111 
 

CRTD Ischemic 
Cardiomyopathy 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

154 Mean: NR    
SD: NR 

6 months 154 Mean: NR    
SD: NR 

% change 
from baseline   
10 

NR 

CRTD Non 
Ischemic 

Left 
ventricular 

477 Mean: NR    
SD: NR 

6 months 477 Mean: NR    
SD: NR 

% change 
from baseline   

NR 
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Author,Year 
 
Trial 
 
 

Arm Outcome 
 
Units 

Baseline N Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Cardiomyopathy ejection 
fraction     
 
Unit:% 

12 

ICD Ischemic 
Cardiomyopathy 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

194 Mean: NR    
SD: NR 

6 months 194 Mean: NR    
SD: NR 

% change 
from baseline   
3 

NR 

ICD Non Ischemic 
Cardiomyopathy 

Left 
ventricular 
ejection 
fraction     
 
Unit:% 

592 Mean: NR    
SD: NR 

6 months 592 Mean: NR    
SD: NR 

% change 
from baseline   
3 

NR 

CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, N=Number, 
HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block, LVEF=Left Ventricular 
Ejection Fraction, CABG=Coronary Artery Bypass Graft, CRT=Cardiac Resynchronization Therapy, Biv=Bi-Ventricular, RV=Right Ventricular, IHD=Ischemic Heart Disease, 
NR=Not Reported, SD=Standard Deviation, NA=Not Applicable 
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Table D14: Outcomes reported in the trials assessing effectiveness of CRT-D (Hospitalization for heart failure and All-cause mortality) 
Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Hospitalization for heart failure 
Tang,201022 
 
RAFT 
 

ICD Hospitalization 
for heart 
failure 

904 NR 236(26.1) NR NR HR: 0.68    
95% CI: 0.56-
0.83 

ICD-CRT Hospitalization 
for heart 
failure 

894 NR 174(19.5) NR NR NA 

Healey-2012-25 
 

ICD Hospitalization 
for heart 
failure 

115 12 months NR(27.8) NR NR HR: 0.58    
95% CI: 0.38-
1.01 

CRT-ICD Hospitalization 
for heart 
failure 

114 12 months NR(19.3) NR NR NA 

Diab, 2011, 38 
 

Arm 1 Hospitalization 
for heart 
failure 

27 6 months 27() 2() NR NR 

Arm 2a Hospitalization 
for heart 
failure 

21 6 months 21() 1() NR NR 

Arm 2b Hospitalization 
for heart 
failure 

19 
(unclear) 

6 months 19 
(unclear)() 

2() NR NR 

Birnie,201323 
 
RAFT Sub Study 
 
 

ICD-CRT (LBBB) Hospitalization 
for heart 
failure 

594 NR 104(17.5) NR NR HR: 0.603    
95% CI: 0.469-
0.774 

ICD-CRT (Non-
LBBB) 

Hospitalization 
for heart 
failure 

143 NR 39(27.3) NR NR HR: 1.085    
95% CI: 0.702-
1.680 

ICD-CRT (RBBB) Hospitalization 
for heart 
failure 

60 NR 15(25) NR NR HR: 1.142    
95% CI: 0.580-
2.249 

ICD-CRT 
(NIVCD) 

Hospitalization 
for heart 
failure 

83 NR 24(28.9) NR NR HR: 1.021    
95% CI: 0.574-
1.815 
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Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

ICD(LBBB) Hospitalization 
for heart 
failure 

581 NR 151(26) NR NR NR 

ICD(Non-LBBB) Hospitalization 
for heart 
failure 

165 NR 42(25.5) NR NR NR 

ICD(RBBB) Hospitalization 
for heart 
failure 

81 NR 19(23.5) NR NR NR 

ICD(NIVCD) Hospitalization 
for heart 
failure 

84 NR 23(27.4) NR NR NR 

Moss,20099 
 

ICD Hospitalization 
for heart 
failure 

731 NR 167(22.8) NR NR HR: 0.59    
95% CI: 0.47-
0.74 

CRT-D Hospitalization 
for heart 
failure 

1089 NR 151(13.9) NR NR NA  

Arshad,201110 
 

Women  Hospitalization 
for heart 
failure 

453 6 months 73(NR) NR NR HR: 0.3    95% 
CI: 0.18-0.5 

Men Hospitalization 
for heart 
failure 

1365 6 months 249(NR) NR NR HR: 0.65    
95% CI: 0.5-
0.84 

Women, Ischemic 
heart disease 

Hospitalization 
for heart 
failure 

125 6 months 23(NR) NR NR HR: 0.31    
95% CI: 0.12-
0.76 

men, Ischemic 
heart disease 

Hospitalization 
for heart 
failure 

874 6 months 180(NR) NR NR HR: 0.58    
95% CI: 0.43-
0.79 

Women, Non 
Ischemic heart 
disease 

Hospitalization 
for heart 
failure 

328 6 months 50(NR) NR NR HR: 0.31    
95% CI: 0.17-
0.56 

men, Non 
Ischemic heart 

Hospitalization 
for heart 

493 6 months 69(NR) NR NR HR: 0.88    
95% CI: 0.54-
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Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

disease failure 1.45 
Women, QRS 
<150ms 

Hospitalization 
for heart 
failure 

148 6 months 23(NR) NR NR HR: 0.26    
95% CI: 0.1-
0.65 

Men,QRS 
<150ms 

Hospitalization 
for heart 
failure 

497 6 months 107(NR) NR NR HR: 1.08    
95% CI: 0.71-
1.6 

Women, QRS 
>/=150ms 

Hospitalization 
for heart 
failure 

305 6 months 50(NR) NR NR HR: 0.31    
95% CI: 0.17-
0.58 

Men,QRS 
>/=150ms 

Hospitalization 
for heart 
failure 

870 6 months 142(NR) NR NR HR: 0.45    
95% CI: 0.32-
0.64 

Women,Non 
LBBB 

Hospitalization 
for heart 
failure 

59 6 months 10(NR) NR NR HR: 1.95    
95% CI: 0.4-
9.53 

Men,Non LBBB Hospitalization 
for heart 
failure 

478 6 months 96(NR) NR NR HR: 1.04    
95% CI: 0.67-
1.61 

Women,LBBB Hospitalization 
for heart 
failure 

394 6 months 63(NR) NR NR HR: 0.22    
95% CI: 0.12-
0.4 

Men,LBBB Hospitalization 
for heart 
failure 

887 6 months 153(NR) NR NR HR: 0.47    
95% CI: 0.34-
0.66 

Barsheshet,201111 
 

All Ischemia Hospitalization 
for heart 
failure 

1046 6 months NR NR NR HR: 0.58    
95% CI: 0.45-
0.77 

Ischemia NYHA II Hospitalization 
for heart 
failure 

781 6 months NR NR NR HR: 0.57    
95% CI: 0.41-
0.77 

Non Ischemia Hospitalization 
for heart 
failure 

774 6 months NR NR NR HR: 0.5    95% 
CI: 0.35-0.75 

Zareba,201121 LBBB Hospitalization 1281 6 months NR NR NR HR: 0.41    
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Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
MADIT CRT Sub Study 
 

for heart 
failure 

95% CI: 0.31-
0.54 

Non LBBB Hospitalization 
for heart 
failure 

536 6 months NR NR NR HR: 1.23    
95%  
CI: 0.76-1.68 

RBBB Hospitalization 
for heart 
failure 

228 6 months NR NR NR HR: 0.88    
95%  
CI: 0.46-1.67 

IVCD Hospitalization 
for heart 
failure 

308 6 months NR NR NR HR: 1.31    
95%  
CI: 0.78-2.18 

Higgins,200340 
 
VENTAK CHF/CONTAK 
CD 
 
 

CRT Hospitalization 
for heart 
failure 

245 6 months 32(13.1) NR NR NR 

No CRT Hospitalization 
for heart 
failure 

245 6 months 39(16) NR NR NR 

All-cause mortality 
Tang,201022 
 
RAFT 
 

ICD All-cause 
mortality 

904 NR 236(26.1) NR NR HR: 0.75    
95%  
CI: 0.62-0.91 

ICD-CRT All-cause 
mortality 

894 NR 186(20.8) NR NR NA  

Higgins,200340 
 
VENTAK CHF/CONTAK 
CD 
 
 

CRT All-cause 
mortality 

245 6 months 11(4.5) NR NR NR 

No CRT All-cause 
mortality 

245 6 months 16(6.5) NR NR NR 

Moss,20099 
 

ICD All-cause 
mortality 

731 NR 53(7.3) NR NR HR: 1        
95% CI: 0.69-
1.44 

CRT-D All-cause 
mortality 

1089 NR 74(6.8) NR NR NA  

Healey,201225 ICD All-cause 115 12 months NR(30.4) NR NR HR: 1.04       
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Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
RAFT Sub Study 
 

mortality 95% CI: 0.66-
1.62 

CRT-ICD All-cause 
mortality 

114 12 months NR(36.8) NR NR NA 

Solomom,201019 
 
MADIT CRT Sub Study 
 

ICD All-cause 
mortality 

623 12 months 98(16.8) NR NR NR 

CRT-D All-cause 
mortality 

749 12 months 55(7.8) NR NR NR 

Tompkins, 2013,20 
 

ICD All-cause 
mortality 

81 12 months see Figure 
3b(2) 

see Figure 
3b(2) 

NR NR 

CRT-D LAFB All-cause 
mortality 

75 12 months see Figure 
3b(4) 

see Figure 
3b(4) 

NR NR 

CRT-D non-LAFB All-cause 
mortality 

49 12 months see Figure 
3b(2) 

see Figure 
3b(2) 

NR NR 

ICD All-cause 
mortality 

68 24 months see Figure 
3b(6) 

see Figure 
3b(6) 

NR NR 

CRT-D LAFB All-cause 
mortality 

66 24 months see Figure 
3b(8) 

see Figure 
3b(8) 

NR NR 

CRT-D non-LAFB All-cause 
mortality 

43 24 months see Figure 
3b(2) 

see Figure 
3b(2) 

NR NR 

Diab, 201138 
 

Arm 1 All-cause 
mortality 

  6 months 0() () NR NR 

Arm 2 All-cause 
mortality 

  6 months 0() () NR NR 

Arm 3 All-cause 
mortality 

  6 months 1() () NR NR 

Birnie,201323 
 
RAFT Sub Study 
 

ICD-CRT (LBBB) All-cause 
mortality 

594 NR 105(17.7) NR NR HR: 0.664       
95% CI: 0.516-
0.853 

ICD-CRT (Non-
LBBB) 

All-cause 
mortality 

143 NR 29(20.3) NR NR HR: 0.705       
95% CI: 0.444-
1.121 

ICD-CRT (RBBB) All-cause 
mortality 

60 NR 10(16.7) NR NR HR: 0.544       
95% CI: 0.264-
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Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

1.121 
ICD-CRT 
(NIVCD) 

All-cause 
mortality 

83 NR 19(22.9) NR NR HR: 0.93       
95% CI: 0.491-
1.761 

ICD(LBBB) All-cause 
mortality 

581 NR 145(25) NR NR NR 

ICD(Non-LBBB) All-cause 
mortality 

165 NR 47(28.5) NR NR NR 

ICD(RBBB) All-cause 
mortality 

81 NR 28(34.6) NR NR NR 

ICD(NIVCD) All-cause 
mortality 

84 NR 19(22.6) NR NR NR 

Barsheshet,201111 
 

All Ischemia All-cause 
mortality 

1046 6 months NR NR NR HR: 0.99       
95% CI: 0.65-
1.52 

Ischemia NYHA II All-cause 
mortality 

781 6 months NR NR NR HR: 0.96       
95% CI: 0.59-
1.55 

Non Ischemia All-cause 
mortality 

774 6 months NR NR NR HR: 0.87       
95% CI: 0.45-
1.67 

Arshad,201110 
 
MADIT CRT Sub Study 
 

Women  All-cause 
mortality 

453 6 months 20(NR) NR NR HR: 0.28       
95% CI: 0.1-
0.79 

Men All-cause 
mortality 

1365 6 months 107(NR) NR NR HR: 1.05       
95% CI: 0.7-
1.57 

Women, Ischemic 
heart disease 

All-cause 
mortality 

125 6 months 5(NR) NR NR HR: 0.17       
95% CI: 0.02-
1.66 

men, Ischemic 
heart disease 

All-cause 
mortality 

874 6 months 83(NR) NR NR HR: 0.99       
95% CI: 0.62-
1.57 

Women, Non 
Ischemic heart 

All-cause 
mortality 

328 6 months 15(NR) NR NR HR: 0.33       
95% CI: 0.1-

D-110 
 



Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

disease 1.1 
men, Non 
Ischemic heart 
disease 

All-cause 
mortality 

493 6 months 24(NR) NR NR HR: 1.34       
95% CI: 0.55-
3.31 

Women, QRS 
<150ms 

All-cause 
mortality 

148 6 months 8(NR) NR NR HR: 0.4       
95% CI: 0.09-
1.8 

Men,QRS 
<150ms 

All-cause 
mortality 

497 6 months 42(NR) NR NR HR: 1.2       
95% CI: 0.62-
2.34 

Women, QRS 
>/=150ms 

All-cause 
mortality 

305 6 months 12(NR) NR NR HR: 0.18       
95% CI: 0.04-
0.89 

Men,QRS 
>/=150ms 

All-cause 
mortality 

870 6 months 65(NR) NR NR HR: 1.03       
95% CI: 0.61-
1.75 

Women,Non 
LBBB 

All-cause 
mortality 

59 6 months 0(NR) NR NR NR 

Men,Non LBBB All-cause 
mortality 

478 6 months 0(NR) NR NR NR 

Women,LBBB All-cause 
mortality 

394 6 months 17(NR) NR NR HR: 0.22       
95% CI: 0.07-
0.7 

Men,LBBB All-cause 
mortality 

887 6 months 68(NR) NR NR HR: 0.84       
95% CI: 0.67-
1.61 

Zareba,201121 
 
MADIT CRT Sub Study 

LBBB All-cause 
mortality 

1281 6 months NR NR NR HR: 0.75       
95% CI: 0.49-
1.16 

Non LBBB All-cause 
mortality 

536 6 months NR NR NR HR: 1.79       
95% CI: 0.9-
3.57 

RBBB All-cause 
mortality 

228 6 months NR NR NR HR: 1.53       
95% CI: 0.54-
4.37 
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Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

IVCD All-cause 
mortality 

308 6 months NR NR NR HR: 2       95% 
CI: 0.8-5.02 

Abraham,200434 
 
MIRACLE ICD II 
 

Control All-cause 
mortality 

101 6 months 2(NR) NR NR NR 

CRT All-cause 
mortality 

85 6 months 2(NR) NR NR NR 

Young,200326 
 
MIRACLE ICD 
 

Control All-cause 
mortality 

182 6 months 15(NR) NR NR NR 

CRT All-cause 
mortality 

187 6 months 14(NR) NR NR NR 

Lozanzo,200041 
  

BV Pacing All-cause 
mortality 

109 3 months 5(4.6) NR NR NR 

No Pacing All-cause 
mortality 

113 3 months 10(8.8) NR NR NR 

Goldenberg, 201413 CRTD(LBBB) 
 

All-cause 
mortality 

NR NR NR NR NR HR: 0.59       
95% CI: 0.43-
0.80 
P<0.001 

ICD(LBBB) All-cause 
mortality 

NR NR NR NR NR NA 

CRTD(Non-
LBBB) 
 

All-cause 
mortality 

NR NR NR NR NR HR: 1.57       
95% CI: 1.03-
2.39 
P: 0.04 

ICD(Non-LBBB) All-cause 
mortality 

NR NR NR NR NR NA 

CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, N=Number, 
HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block, LVEF=Left Ventricular 
Ejection Fraction, CABG=Coronary Artery Bypass Graft, CRT=Cardiac Resynchronization Therapy, Biv=Bi-Ventricular, RV=Right Ventricular, IHD=Ischemic Heart Disease, 
NR=Not Reported, SD=Standard Deviation, NA=Not Applicable 
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Table D15: Harms reported in the studies assessing effectiveness of CRT-D 
Author,Year 
 
Trial 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events 
with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Strimel, 201178 
 

CRT-D Cardiac 
perforation/ 
tamponade     

42 34 months 
(mean) 

1 1 NR NR 

Dual ICD Cardiac 
perforation/ 
tamponade     

37 34 months 
(mean) 

0 0 NR NR 

CRT-D Pocket 
hematoma     

42 34 months 
(mean) 

2 2 NR NR 

Dual ICD Pocket 
hematoma     

37 34 months 
(mean) 

2 2 NR NR 

CRT-D Device 
Infection     

42 34 months 
(mean) 

0 1 NR NR 

Dual ICD Device 
Infection     

37 34 months 
(mean) 

1 0 NR NR 

CRT-D Lead 
dislodgement     

42 34 months 
(mean) 

1 1 NR NR 

Dual ICD Lead 
dislodgement     

37 34 months 
(mean) 

1 1 NR NR 

CRT-D  
Pneumothorax     

42 34 months 
(mean) 

0 0 NR NR 

Dual ICD  
Pneumothorax     

37 34 months 
(mean) 

0 0 NR NR 

Gasparini,200953 
 

Protect  Ventricular 
arrhythmias     

164 NR NR 311(NR) NR NR 

Control  Ventricular 
arrhythmias     

160 NR NR 310(NR) NR NR 

Ouellet,201216 
 
MADIT CRT Sub Study 
 

ICD  Ventricular 
arrhythmias     

731 NR 161(22) NR NR NR 

CRT-D  Ventricular 
arrhythmias     

1089 NR 166(15.2) NR NR NR 

Boven,201349 Total study 
population 

Inappropriate 
ICD shocks 
(CRT-D only)     

543 NR 33(6.1) NR NR NR 

Theuns,200581 Overall  Ventricular 86 NR 36(42) 724(NR) NR NR 
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Author,Year 
 
Trial 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events 
with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 arrhythmias     
Primary 
prophylaxis 

 Ventricular 
arrhythmias     

38 NR 7(18.4) NR NR NR 

Secondary 
prophylaxis 

 Ventricular 
arrhythmias     

48 NR 29(60.4) NR NR NR 

Landolina,201162 Overall Device 
Infection     

3253 NR 30(0.92) NR NR NR 

Knight,200459 Overall Device 
Infection     

443 NR 5(1.1) NR NR NR 

Auricchio,201445 
 
 

All patients  
Pneumothorax     

521 13 months NR (0.8) NR NR 

All patients Pocket 
hematoma     

521 13 months NR (2.8) NR NR 

All patients Device 
Infection     

521 13 months NR (1.8) NR NR 

All patients Lead 
dislodgement     

521 13 months NR (9.8) NR NR 

Bossard,201448 
 

All patients Device 
Infection     

49 NR NR 2(NR) NR NR 

All patients Lead 
dislodgement     

49 NR NR 4(NR) NR NR 

All patients  Ventricular 
arrhythmias     

49 NR 14(28.6) NR NR NR 

All patients Inappropriate 
ICD shocks 
(CRT-D only)     

49 NR 7(14.3) NR NR NR 

Duray,200852 
 

Overall  
Pneumothorax     

79 6 months 1(1.3) NR NR NR 

Overall Pocket 
hematoma     

79 6 months 1(1.3) NR NR NR 

Overall Device 
Infection     

79 6 months 0(0) NR NR NR 

Overall Cardiac 
perforation/ 
tamponade     

79 6 months 0(0) NR NR NR 
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Author,Year 
 
Trial 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events 
with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Overall Death (within 
a week)     

79 6 months 0(0) NR NR NR 

Gilis,201424 
 
RAFT Sub Study 
 
 

ICD Procedure 
related 
complications 
-not specified     

904 NR 147(16.4) 159(NR) NR NR 

ICD-CRT Procedure 
related 
complications 
-not specified     

894 NR 126(13.9) 246(NR) NR NR 

ICD Length of 
hospital stay     
 
14896Days 

904 NR NR NR NR NR 

ICD-CRT Length of 
hospital stay     
 
12783Days 

894 NR NR NR NR NR 

ICD Pocket 
hematoma     

904 NR NR 3(NR) NR NR 

ICD-CRT Pocket 
hematoma     

894 NR NR 8(NR) NR NR 

ICD Device 
Infection     

904 NR NR 20(NR) NR NR 

ICD-CRT Device 
Infection     

894 NR NR 25(NR) NR NR 

ICD Inappropriate 
ICD shocks 
(CRT-D only)     

904 NR NR 30(NR) NR NR 

ICD-CRT Inappropriate 
ICD shocks 
(CRT-D only)     

894 NR NR 20(NR) NR NR 

ICD Cardiac 
perforation/ 
tamponade     

904 NR NR 1(NR) NR NR 

ICD-CRT Cardiac 894 NR NR 1(NR) NR NR 
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Author,Year 
 
Trial 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events 
with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

perforation/ 
tamponade     

Nian-Sang,201067 Overall(CRT-D)  Ventricular 
arrhythmias     

54 3 days 4(7.4) NR NR NR 

Moss,20099 
 

ICD  
Pneumothorax     

NR 30 days NR(0.8) NR NR NR 

CRT-D  
Pneumothorax     

NR 30 days NR(1.7) NR NR NR 

ICD Pocket 
hematoma     

NR 30 days NR(2.5) NR NR NR 

CRT-D Pocket 
hematoma     

NR 30 days NR(3.3) NR NR NR 

ICD Device 
Infection     

NR 30 days NR(0.7) NR NR NR 

CRT-D Device 
Infection     

NR 30 days NR(1.1) NR NR NR 

Higgins,200340 
 
VENTAK CHF/CONTAK CD 
 

CRT  Ventricular 
arrhythmias     

117 6 months 36(30.8) NR NR NR 

No CRT  Ventricular 
arrhythmias     

110 6 months 39(35.5) NR NR NR 

Abraham,200434 
 
MIRACLE ICD II 
 

Control  Ventricular 
arrhythmias     

101 6 months 26(26) NR NR NR 

CRT  Ventricular 
arrhythmias     

85 6 months 19(22) NR NR NR 

Overall Cardiac 
perforation/ 
tamponade     

210 From time of 
procedure to 
hospital 
discharge 

3(1.4) NR NR NR 

Overall Lead 
dislodgement     

210 From time of 
procedure to 
hospital 
discharge 

5(2.4) NR NR NR 

Overall Cardiac 
perforation/ 
tamponade     

191 6 months 1(0.5) NR NR NR 
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Author,Year 
 
Trial 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events 
with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Overall Lead 
dislodgement     

191 6 months 11(5.8) NR NR NR 

Kuhlkamp, 200261 
 

Overall  
Pneumothorax     

81 Median: 185 
days 

2(NR) 2(NR) NR NR 

Overall Lead 
dislodgement     

81 Median: 185 
days 

1(NR) 1(NR) NR NR 

Overall Lead 
dislodgement     

81 Median: 185 
days 

2(NR) 2(NR) NR NR 

Overall Lead 
dislodgement     

81 Median: 185 
days 

4(NR) 4(NR) NR NR 

Overall Lead 
dislodgement     

81 Median: 185 
days 

1(NR) 1(NR) NR NR 

Overall Device 
Infection     

81 Median: 185 
days 

2(NR) 2(NR) NR NR 

Pinter,200942 
 

CRT ON  Ventricular 
arrhythmias     

36 6 months 7(19.4) NR NR NR 

CRT OFF  Ventricular 
arrhythmias     

36 6 months 6(16.7) NR NR NR 

Boven,201350 
 

Functional 
Nonresponders 

Inappropriate 
ICD shocks 
(CRT-D only)     

100 NR 3(7.1) NR NR NR 

Functional 
Responders 

Inappropriate 
ICD shocks 
(CRT-D only)     

42 NR 9(9) NR NR NR 

Gopalamurugan,201454 
 

CRT-D Procedure 
related 
complications 
-not specified 

117 NA 41(35) NR(NR) NR HR: NR       
95%CI: NR       
p: 0.74 

ICD Procedure 
related 
complications 
-not specified 

63 NA 24(38.1) NR(NR) NR NR 

Jamerson,201415 
 

Males-ICD Procedure 
related 
complications 
-not specified 

NR </=30 days 14(2.5) NR(NR) NR NR 
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Author,Year 
 
Trial 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events 
with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Males-CRTD  Ventricular 
arrhythmias 

NR </=30 days 23(2.9) NR(NR) NR HR: NR       
95%CI: NR       
p: <0.001 

Females ICD  Ventricular 
arrhythmias 

NR </=30 days 5(2.9) NR(NR) NR HR: NR       
95%CI: NR       
p: 0.018 

Females CRTD  Ventricular 
arrhythmias 

NR </=30 days 23(7.7) NR(NR) NR NR 

Males-ICD  Ventricular 
arrhythmias 

NR </=30 days 3(0.5) NR(NR) NR NR 

Males-CRTD Cardiac 
perforation/ 
tamponade 

NR </=30 days 3(0.3) NR(NR) NR NR 

Females ICD Cardiac 
perforation/ 
tamponade 

NR </=30 days 0(0) NR(NR) NR NR 

Females CRTD Cardiac 
perforation/ 
tamponade 

NR </=30 days 1(0.3) NR(NR) NR NR 

Males-ICD Cardiac 
perforation/ 
tamponade 

NR </=30 days 2(0.3) NR(NR) NR NR 

Males-CRTD Device 
Infection 

NR </=30 days 5(0.6) NR(NR) NR NR 

Females ICD Device 
Infection 

NR </=30 days 0(0) NR(NR) NR HR: NR       
95%CI: NR       
p: 0.05 

Females CRTD Device 
Infection 

NR </=30 days 2(0.7) NR(NR) NR NR 

Males-ICD Device 
Infection 

NR </=30 days 3(0.5) NR(NR) NR NR 

Males-CRTD  Ventricular 
arrhythmias 

NR </=30 days 5(0.6) NR(NR) NR NR 

Females ICD Device 
Infection 

NR </=30 days 2(1.1) NR(NR) NR NR 
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Author,Year 
 
Trial 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events 
with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Females CRTD Device 
Infection 

NR </=30 days 7(2.5) NR(NR) NR NR 

Haugaa,201456 
 

Overall Device 
Infection 

266 24 months 39(15) NR(NR) NR NR 

Masoudi,201465 
 

ICD Device 
Infection 

NR 12 months 24(0.7) NR(NR) NR HR: NR       
95%CI: NR       
p: 0.012 

CRTD Lead 
dislodgement 

NR 12 months 45(1.3) NR(NR) NR NR 

ICD Ventricular 
arrythmias 

NR 36 months 32(1) NR(NR) NR NR 

CRTD  
Pneumothorax 

NR 36 months 62(1.9) NR(NR) NR HR: 1.9       
95%CI: 1.07-
3.37        
p: 0.004 

Vado,201482 Overall  
Pneumothorax 

45 >9 months 3(6.7) NR(NR) NR NR 

Ruwald,201418 
 

Overall  
Pneumothorax 

752 >12 months 109(14.5) NR(NR) NR NR 

Wollmann,201485 
 

All Patients Device 
Infection 

246 1 Month 2(6) NR(NR) NR NR 

DR-ICD Device 
Infection 

114 1 Month 1(8) NR(NR) NR NR 

CRT-D Device 
Infection 

132 1 Month 1(5) NR(NR) NR NR 

All Patients Cardiac 
perforation/ 
tamponade 

246 1 Month 2(6) NR(NR) NR NR 

DR-ICD Cardiac 
perforation/ 
tamponade 

114 1 Month 2(15) NR(NR) NR NR 

CRT-D Cardiac 
perforation/ 
tamponade 

132 1 Month 0(0) NR(NR) NR NR 

All Patients Lead 246 1 Month 1(3) NR(NR) NR NR 
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Author,Year 
 
Trial 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events 
with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

dislodgement 
DR-ICD Lead 

dislodgement 
114 1 Month 0(0) NR(NR) NR NR 

CRT-D Lead 
dislodgement 

132 1 Month 1(5) NR(NR) NR NR 

All Patients  Ventricular 
arrhythmias 

246 1 Month 7(21) NR(NR) NR NR 

DR-ICD  Ventricular 
arrhythmias 

114 1 Month 2(15) NR(NR) NR NR 

CRT-D  Ventricular 
arrhythmias 

132 1 Month 5(25) NR(NR) NR NR 

All Patients Inappropriate 
ICD shocks 
(CRT-D only) 

246 1 Month NR(NR) 196(NR) NR NR 

DR-ICD  114 1 Month NR(NR) 94(NR) NR NR 
CRT-D  132 1 Month NR(NR) 102(NR) NR NR 

Ricci,201469 Overall  1404 NR 102(7.3) 272(NR) NR NR 
 
CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, N=Number, 
HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block, LVEF=Left Ventricular 
Ejection Fraction, CABG=Coronary Artery Bypass Graft, CRT=Cardiac Resynchronization Therapy, Biv=Bi-Ventricular, RV=Right Ventricular, IHD=Ischemic Heart Disease, 
NR=Not Reported, SD=Standard Deviation, NA=Not Applicable 
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Table D16: Outcomes reported in the trials assessing effectiveness of CRT P vs. D  
Author,Year 
 
Trial 
 
 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

6 minute hall walk distance     
Bristow,200429 
 
COMPANION 
 

Optimal 
Pharmacologica
l Therapy 

6 minute 
hall walk 
distance     
 
Unit:Meter
s 

308 Mean: NR    
SD: NR 

3 months 170 Mean: NR    
SD: NR 

   9 NR 

Optimal 
Pharmacologica
l Therapy 

6 minute 
hall walk 
distance     
 
Unit:Meter
s 

308 Mean: NR    
SD: NR 

6 months 142 Mean: NR    
SD: NR 

   1 NR 

CRT-P 6 minute 
hall walk 
distance     
 
Unit:Meter
s 

617 Mean: NR    
SD: NR 

3 months 422 Mean: NR    
SD: NR 

   33 NR 

CRT-P 6 minute 
hall walk 
distance     
 
Unit:Meter
s 

617 Mean: NR    
SD: NR 

6 months 373 Mean: NR    
SD: NR 

   40 NR 

CRT-D 6 minute 
hall walk 
distance     
 
Unit:Meter
s 

595 Mean: NR    
SD: NR 

3 months 420 Mean: NR    
SD: NR 

   44 NR 

CRT-D 6 minute 
hall walk 
distance     
 
Unit:Meter

595 Mean: NR    
SD: NR 

3 months 378 Mean: NR    
SD: NR 

   46 NR 
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Author,Year 
 
Trial 
 
 

Arm(name) Outcome 
 
Units 

Baseline 
N 

Baseline 
Outcome 

Timepoint N at 
Timepoint 

Outcome at 
Timepoint 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

s 
Minnesota Living with Heart Failure Inventory Score     
Cleland,20094 
 
CARE HF Sub 
Study 
 
 

Medical 
Therapy alone 

Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score     
 
Unit:NA 

404 Mean: 
43.7    
SD: NR 

3 months 404 Mean: 38.9    
SD: nr 

   NR HR: -10.6       
95% CI: -
8.1to-13.1 

CRT-P Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score     
 
Unit:NA 

409 Mean: 
44.6    
SD: NR 

3 months 409 Mean: 30.1    
SD: nr 

   NR NA  

Medical 
Therapy alone 

Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score     
 
Unit:NA 

404 Mean: 
43.7    
SD: NR 

18 months 404 Mean: 36    
SD: nr 

   NR HR: -10.7       
95% CI: -7.6 
to-13.8 

CRT-P Minnesota 
Living with 
Heart 
Failure 
Inventory 
Score     
 
Unit:NA 

409 Mean: 
44.6    
SD: NR 

18 months 409 Mean: 28.4    
SD: nr 

   NR NA 

CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, N=Number, 
HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block, LVEF=Left Ventricular 
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Ejection Fraction, CABG=Coronary Artery Bypass Graft, CRT=Cardiac Resynchronization Therapy, Biv=Bi-Ventricular, RV=Right Ventricular, IHD=Ischemic Heart Disease, 
NR=Not Reported, SD=Standard Deviation, NA=Not Applicable 
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Table D17: Outcomes reported in the trials assessing effectiveness of  CRT P vs. D (Hospitalization for heart failure and All-cause mortality) 
Author,Year 
 
Trial 
 
 

Arm(name) Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Anand, 200930 
 

Arm 1 Hospitalization 
for heart 
failure 

516 Median: 11.9 
mohths 

235(46) NR NR NR 

Arm 2 Hospitalization 
for heart 
failure 

993 Median: 16.2 
months 

329(33) NR NR NR 

Arm 3 Hospitalization 
for heart 
failure 

919 Median: 15.7 
months 

333(36) NR NR NR 

Carson,200531 
  
 

Total All-cause 
mortality 

1510 NR 313(20.6) NR NR NR 

Optimal 
Pharmacological 
therapy 

All-cause 
mortality 

308 NR 77(25) NR NR NR 

CRT-P All-cause 
mortality 

617 NR 131(21.2) NR NR NR 

CRT-D All-cause 
mortality 

595 NR 105(17.6) NR NR NR 

Bristow,200429 
 

Optimal 
Pharmacological 
Therapy 

All-cause 
mortality 

308 12 months 77(25) NR NR HR: 0.76       
95% CI: 0.58-
1.01 

CRT-P All-cause 
mortality 

617 12 months NR NR NR HR: 0.64       
95% CI: 0.48-
0.86 

CRT-D All-cause 
mortality 

595 12 months NR NR NR NR 

CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, N=Number, 
HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block, LVEF=Left Ventricular 
Ejection Fraction, CABG=Coronary Artery Bypass Graft, CRT=Cardiac Resynchronization Therapy, Biv=Bi-Ventricular, RV=Right Ventricular, IHD=Ischemic Heart Disease, 
NR=Not Reported, SD=Standard Deviation, NA=Not Applicable 
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Table D18: Harms reported in the studies assessing harms of CRT P vs. D  
Author,Year 
 
Trial 
 

Arm(name)  Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Killu,2011358 
 

Overall  
Pneumothorax     

722 30 DAYS 10(1.4)  NR NR NR 

≤80  
Pneumothorax     

632 30 DAYS 8(1.3)  NR NR NR 

≥80  
Pneumothorax     

90 30 DAYS 2(2.2)  NR NR NR 

Overall Pocket 
hematoma     

722 30 DAYS 4(0.6) NR NR NR 

≤80 Pocket 
hematoma     

632 30 DAYS 3(0.5) NR NR NR 

≥80 Pocket 
hematoma     

90 30 DAYS 1(1.1) NR NR NR 

Overall Device 
Infection     

722 30 DAYS 2(0.3) NR NR NR 

≤80 Device 
Infection     

632 30 DAYS 0.3(2) NR NR NR 

≥80 Device 
Infection     

90 30 DAYS 0(0) NR NR NR 

Overall Cardiac 
perforation/ 
tamponade     

722 30 DAYS 1(0.1) NR NR NR 

≤80 Cardiac 
perforation/ 
tamponade     

632 30 DAYS 1(0.2) NR NR NR 

≥80 Cardiac 
perforation/ 
tamponade     

90 30 DAYS 0(0) NR NR NR 

Schuchert,201337 
 
MASCOT Sub Study 
 

CRT-P Device 
Infection     

174 12 months 2(1.3) NR NR NR 

CRT-D Device 
Infection     

228 12 months 3(1.2) NR NR NR 

Takaya,201380 Overall Death (within 
a week)     

40 6 months 0(0) 0(0) NR NR 

Azizi,200646 Overall Cardiac 285 Mean 1.7 NR 1(0.3) NR NR 
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Author,Year 
 
Trial 
 

Arm(name)  Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 perforation/ 
tamponade     

years (SD 
1.3) 

Overall  
Pneumothorax     

285 Mean 1.7 
years (SD 
1.3) 

NR 2(0.6) NR NR 

Overall Death (within 
a week)     

285 Mean 1.7 
years (SD 
1.3) 

NR 0(0) NR NR 

Overall Device 
Infection     

285 Mean 1.7 
years (SD 
1.3) 

NR 2(0.6) NR NR 

Swindle,201079 
 

CRT-D (19-79yrs, 
Co-Morbidity 
score 0) 

Length of 
hospital stay        
2Days 

NR NR NR NR NR NR 

CRT-D (80-85yrs, 
Co-Morbidity 
score 0) 

Length of 
hospital stay        
2Days 

NR NR NR NR NR NR 

CRT-D (>85yrs, 
Co-Morbidity 
score 0) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

CRT-D (19-79yrs, 
Co-Morbidity 
score 1-2) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

CRT-D (80-85yrs, 
Co-Morbidity 
score 1-2) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

CRT-D (>85yrs, 
Co-Morbidity 
score 1-2) 

Length of 
hospital stay        
5Days 

NR NR NR NR NR NR 

CRT-D (19-79yrs, 
Co-Morbidity 
score >/=3) 

Length of 
hospital stay        
6Days 

NR NR NR NR NR NR 

CRT-D (80-85yrs, 
Co-Morbidity 
score >/=3) 

Length of 
hospital stay        
8Days 

NR NR NR NR NR NR 

CRT-D (>85yrs, Length of NR NR NR NR NR NR 
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Author,Year 
 
Trial 
 

Arm(name)  Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Co-Morbidity 
score >/=3) 

hospital stay        
10Days 

CRT-D (19-79yrs, 
0 complication) 

Length of 
hospital stay        
2Days 

NR NR NR NR NR NR 

CRT-D (80-85yrs, 
0 complication) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

CRT-D (>85yrs, 0 
complication) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

CRT-D (19-
79yrs,>/= 
complication) 

Length of 
hospital stay        
9Days 

NR NR NR NR NR NR 

CRT-D (80-85yrs, 
>/= complication) 

Length of 
hospital stay        
8Days 

NR NR NR NR NR NR 

CRT-D (>85yrs, 
>/= complication) 

Length of 
hospital stay        
8Days 

NR NR NR NR NR NR 

ICD (19-79yrs, 
Co-Morbidity 
score 0) 

Length of 
hospital stay        
2Days 

NR NR NR NR NR NR 

ICD  (80-85yrs, 
Co-Morbidity 
score 0) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

ICD (>85yrs, Co-
Morbidity score 0) 

Length of 
hospital stay        
4Days 

NR NR NR NR NR NR 

ICD  (19-79yrs, 
Co-Morbidity 
score 1-2) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

ICD (80-85yrs, 
Co-Morbidity 
score 1-2) 

Length of 
hospital stay        
4Days 

NR NR NR NR NR NR 

ICD (>85yrs, Co- Length of NR NR NR NR NR NR 
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Author,Year 
 
Trial 
 

Arm(name)  Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Morbidity score 1-
2) 

hospital stay        
6Days 

ICD  (19-79yrs, 
Co-Morbidity 
score >/=3) 

Length of 
hospital stay        
6Days 

NR NR NR NR NR NR 

ICD  (80-85yrs, 
Co-Morbidity 
score >/=3) 

Length of 
hospital stay        
8Days 

NR NR NR NR NR NR 

ICD  (>85yrs, Co-
Morbidity score 
>/=3) 

Length of 
hospital stay        
10Days 

NR NR NR NR NR NR 

ICD  (19-79yrs, 0 
complication) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

ICD  (80-85yrs, 0 
complication) 

Length of 
hospital stay        
4Days 

NR NR NR NR NR NR 

ICD  (>85yrs, 0 
complication) 

Length of 
hospital stay        
6Days 

NR NR NR NR NR NR 

ICD  (19-79yrs,>/= 
complication) 

Length of 
hospital stay        
9Days 

NR NR NR NR NR NR 

ICD  (80-85yrs, 
>/= complication) 

Length of 
hospital stay        
9Days 

NR NR NR NR NR NR 

ICD  (>85yrs, >/= 
complication) 

Length of 
hospital stay        
11Days 

NR NR NR NR NR NR 

CRT-P (19-79yrs, 
Co-Morbidity 
score 0) 

Length of 
hospital stay        
2Days 

NR NR NR NR NR NR 

CRT-P (80-85yrs, 
Co-Morbidity 
score 0) 

Length of 
hospital stay        
2Days 

NR NR NR NR NR NR 

CRT-P (>85yrs, Length of NR NR NR NR NR NR 
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Author,Year 
 
Trial 
 

Arm(name)  Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

Co-Morbidity 
score 0) 

hospital stay        
3Days 

CRT-P (19-79yrs, 
Co-Morbidity 
score 1-2) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

CRT-P (80-85yrs, 
Co-Morbidity 
score 1-2) 

Length of 
hospital stay        
4Days 

NR NR NR NR NR NR 

CRT-P (>85yrs, 
Co-Morbidity 
score 1-2) 

Length of 
hospital stay        
7Days 

NR NR NR NR NR NR 

CRT-P (19-79yrs, 
Co-Morbidity 
score >/=3) 

Length of 
hospital stay        
7Days 

NR NR NR NR NR NR 

CRT-P (80-85yrs, 
Co-Morbidity 
score >/=3) 

Length of 
hospital stay        
8Days 

NR NR NR NR NR NR 

CRT-P (>85yrs, 
Co-Morbidity 
score >/=3) 

Length of 
hospital stay        
8Days 

NR NR NR NR NR NR 

CRT-P (19-79yrs, 
0 complication) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

CRT-P (80-85yrs, 
0 complication) 

Length of 
hospital stay        
3Days 

NR NR NR NR NR NR 

CRT-P (>85yrs, 0 
complication) 

Length of 
hospital stay        
5Days 

NR NR NR NR NR NR 

CRT-P (19-
79yrs,>/= 
complication) 

Length of 
hospital stay        
9Days 

NR NR NR NR NR NR 

CRT-P (80-85yrs, 
>/= complication) 

Length of 
hospital stay        
8Days 

NR NR NR NR NR NR 

CRT-P (>85yrs, Length of NR NR NR NR NR NR 
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Author,Year 
 
Trial 
 

Arm(name)  Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

>/= complication) hospital stay        
13Days 

Verbrugge,201383 CRT-D Inappropriate 
ICD shocks 
(CRT-D only)     

74 NR 3(4.1) NR NR NR 

Verbrugge,201384 
 

<70 years  
Pneumothorax     

76 NR 0(0) NR NR NR 

70-79years  
Pneumothorax     

95 NR 1(1) NR NR NR 

>/=80 years  
Pneumothorax     

49 NR 0(0) NR NR NR 

<70 years Cardiac 
perforation/ 
tamponade     

76 NR 0(0) NR NR NR 

70-79years Cardiac 
perforation/ 
tamponade     

95 NR 1(1) NR NR NR 

>/=80 years Cardiac 
perforation/ 
tamponade     

49 NR 0(0) NR NR NR 

<70 years Lead 
dislodgement     

76 NR 2(3) NR NR NR 

70-79years Lead 
dislodgement     

95 NR 1(1) NR NR NR 

>/=80 years Lead 
dislodgement     

49 NR 1(2) NR NR NR 

Romeyer-
Bouchard,201071 
 

Overall   
Pneumothorax     

303 NR 1(0.3) NR NR NR 

Overall  Pocket 
hematoma     

303 NR 29(9.5) NR NR NR 

Overall  Device 
Infection     

303 NR 13(4.3) NR NR NR 

Overall  Lead 
dislodgement     

303 NR 21(6.9) NR NR NR 

Bristow,200429 Optimal Cardiac 308 NR NR NR NR NR 
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Author,Year 
 
Trial 
 

Arm(name)  Harms 
 
Units 

N for 
analysis 

Timepoint(s) n (%) 
patients 
with 
outcomes 

n (%) 
events with 
outcomes 

Within Arm 
Comparisons 

Between Arm 
Comparisons 

 
COMPANION 

Pharmacological 
Therapy 

Perforation/ 
Tamponade 

CRT-P Cardiac 
Perforation/ 
Tamponade 

617 NR (0.5) NR NR NR 

CRT-D Cardiac 
Perforation/ 
Tamponade 

595 NR (0.3) NR NR NR 

Carson,200531 
 
COMPANION Sub 
Study 

Optimal 
Pharmacological 
Therapy 

Death within a 
week 

308 NR 77 (25.0) NR NR NR 

CRT-P Death within a 
week 

617 NR 131 (21.2) NR NR NR 

CRT-D Death within a 
week 

595 NR 105 (17.6) NR NR NR 

CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, N=Number, 
HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block, LVEF=Left Ventricular 
Ejection Fraction, CABG=Coronary Artery Bypass Graft, CRT=Cardiac Resynchronization Therapy, Biv=Bi-Ventricular, RV=Right Ventricular, IHD=Ischemic Heart Disease, 
NR=Not Reported, SD=Standard Deviation, NA=Not Applicable 
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Table D19: Clinical predictors reported in the studies  assessing response of CRT P  
Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

Zhang, 200986 
 

CRT Predictor: Age 
(Model I)     
 
Definition: NA     
 
Unit: years 

239 Mean 37 
months (SD 
20) 

NR Cox 
regression 
multivariate 
analysis 

NR HR: 1.019 
(95% CI: 
0.993 to 
1.045) 

CRT Predictor: Age 
(Model I)     
 
Definition: NA     
 
Unit: years 

239 Mean 37 
months (SD 
20) 

NR Cox 
regression 
multivariate 
analysis 

NR HR: 1.021 
(95% CI: 
0.994 to 
1.048) 

CRT Predictor: QRS 
duration (Model 
II)     
 
Definition: NA     
 
Unit: ms 

239 Mean 37 
months (SD 
20) 

NR Cox 
regression 
multivariate 
analysis 

NR HR: 0.997 
(95% CI: 
0.987 to 
1.007) 

CRT Predictor: QRS 
duration (Model 
II)     
 
Definition: NA     
 
Unit: ms 

239 Mean 37 
months (SD 
20) 

NR Cox 
regression 
multivariate 
analysis 

NR HR: 0.998 
(95% CI: 
0.987 to 
1.008) 

Stabile, 200976 
 

Overall Predictor: Age     
 
Definition: Age 
> 70 years     
 
Unit: years 

NR NR NR Single 
variable 
analysis 

HR: 1.53     
95% CI: 0.90 to 
2.58 

NR 

Overall Predictor: LVEF     
 
Definition: 
LVEF </= 25%     

NR NR NR Single 
variable 
analysis 

HR: 1.64     
95% CI: 0.93 to 
2.90 

NR 
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

 
Unit: % 

Overall Predictor: 
Gender     
 
Definition: Male 
Gender     
 
Unit: NA 

NR NR NR Single 
variable 
analysis 

HR: 3.62     
95% CI: 1.88 to 
6.99 

NR 

Overall Predictor: QRS 
Duration     
 
Definition: QRS 
Duration >/= 
160 ms     
 
Unit: ms 

NR NR NR Single 
variable 
analysis 

HR: 1.66     
95% CI: 0.84 to 
3.29 

NR 

CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, NR=Not 
Reported, N=Number, HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block 
LVEF=Left Ventricular Ejection Fraction 
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Table D20: Clinical predictors reported in the studies  assessing response of CRT D 
Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

Gold,201136 
 
SMART AV Sub Study 
 
 

Overall Predictor: Age                         
 
 
Definition: Per 1 
year increase            
 
Unit: years 

426 6 months NR Cox 
regression     

NR HR: NR         
OR: 1         
RD: NR         
95% CI: 0.98-
1.02                
p: 0.81 

Overall Predictor: 
Gender     
 
Definition: Male 
vs. Female     
 
Unit: NA 

426 6 months NR Cox 
regression     

NR HR: NR         
OR: 0.53         
RD: NR         
95% CI: 0.33-
0.85                
p: 0.008 

Overall Predictor: 
Cardiomyopathy 
subtype -
DEFINE     
 
Definition: 
Ischemic vs. 
Non Ischemic     
 
Unit: NA 

426 6 months NR Cox 
regression     

NR HR: NR         
OR: 0.58         
RD: NR         
95% CI: 0.37-
0.91                
p: 0.019 

Overall Predictor: QRS 
duration    
 
Definition: 
>150ms vs. 
</=150ms     
 
Unit: ms 

426 6 months NR Cox 
regression     

NR HR: NR         
OR: 0.86         
RD: NR         
95% CI: 0.53-
1.40                
p: 0.543 

Overall Predictor: QRS 
morphology -
DEFINE     
 
Definition: LBBB 

426 6 months NR Cox 
regression     

NR HR: NR         
OR: 1.2         
RD: NR         
95% CI: 0.72-
2.01                
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

vs. Non LBBB     
 
Unit: NA 

p: 0.48 

Overall Predictor: Left 
ventricular 
ejection fraction     
 
Definition: Per 
1% increase     
 
Unit: % 

426 6 months NR Cox 
regression     

NR HR: NR         
OR: 0.98         
RD: NR         
95% CI: 0.94-
1.01                
p: 0.186 

Goldenberg,201112 
 
MADIT CRT Sub Study 
 

CRT D (High 
Response 
Group) 

Predictor: 
Gender     
 
Definition: 
Women     
 
Unit: NA 

275 12 months 94 Other: RCT NR HR: NR         
OR: NR         
RD: -4.4         
95% CI:                 
p: 0.01 

CRT D (Low 
Response 
Group 

Predictor: 
Gender     
 
Definition: Men     
 
Unit: NA 

814 12 months 88 Other: RCT NR HR: NR         
OR: NR         
RD:          
95% CI:                 
p:  

CRT D (High 
Response 
Group) 

Predictor: 
Cardiomyopathy 
subtype -
DEFINE     
 
Definition: Non 
Ischemic     
 
Unit: NA 

491 12 months 93 Other: RCT NR HR: NR         
OR: NR         
RD: -4.6         
95% CI:                 
p: <0.001 

CRT D (Low 
Response 
Group 

Predictor: 
Cardiomyopathy 
subtype -
DEFINE     

598 12 months 87 Other: RCT NR HR: NR         
OR: NR         
RD:          
95% CI:                 
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

 
Definition: 
Ischemic     
 
Unit: NA 

p:  

CRT D (High 
Response 
Group) 

Predictor: QRS 
duration     
 
Definition: 
>/=150     
 
Unit: ms 

688 12 months 92 Other: RCT NR HR: NR         
OR: NR         
RD: -3.6         
95% CI:                 
p: 0.004 

CRT D (Low 
Response 
Group 

Predictor: QRS 
duration     
 
Definition: <150     
 
Unit: ms 

383 12 months 85 Other: RCT NR HR: NR         
OR: NR         
RD:          
95% CI:                 
p:  

CRT D (High 
Response 
Group) 

Predictor: QRS 
morphology -
DEFINE     
 
Definition: LBBB     
 
Unit: NA 

750 12 months 92 Other: RCT NR HR: NR         
OR: NR         
RD: -5.3         
95% CI:                 
p: <0.001 

CRT D (Low 
Response 
Group 

Predictor: QRS 
morphology -
DEFINE     
 
Definition: Non-
LBBB     
 
Unit: NA 

321 12 months 85  Other: RCT NR HR: NR         
OR: NR         
RD:          
95% CI:                 
p:  

Shen,200973 
 

Overall Predictor: 
Gender     
 
Definition: NS     

95 NR NR Cox 
regression     

NR HR: NR         
OR: NR         
RD: NR         
95% CI: 0.03-
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

 
Unit: NS 

2.97                
p: NR 

Overall Predictor: Age     
 
Definition: NS     
 
Unit: NA 

95 NR NR Cox 
regression     

NR HR: NR         
OR: NR         
RD: NR         
95% CI: 0.91-
1.11                
p: NR 

Overall Predictor: QRS 
duration     
 
Definition: NS     
 
Unit: ms 

95 NR NR Cox 
regression     

NR HR: NR         
OR: NR         
RD: NR         
95% CI: 1-
1.08                
p: NR 

Overall Predictor: Left 
ventricular 
ejection fraction     
 
Definition: NS     
 
Unit: % 

95 NR NR Cox 
regression     

NR HR: NR         
OR: NR         
RD: NR         
95% CI: 0.96-
1.30                
p: NR 

Overall Predictor: QRS 
morphology -
DEFINE     
 
Definition: RV-
LBBB     
 
Unit: NS 

95 NR NR Cox 
regression     

NR HR: NR         
OR: NR         
RD: NR         
95% CI: 2-
111.85                
p: NR 

Mascioli,201264 
 

Overall Predictor: QRS 
morphology -
DEFINE     
 
Definition: True 
LBBB     
 
Unit: NA 

111 NR NR Cox 
regression     

NR HR: 4.5         
OR: NR         
RD: NR         
95% CI: 1.36-
8.28                
p: 0.002 

D-137 
 



Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

Overall Predictor: 
Gender     
 
Definition: 
Female     
 
Unit: NA 

111 NR NR Cox 
regression     

NR HR: 1.22         
OR: NR         
RD: NR         
95% CI: 0.54-
2.67                
p: NS 

Penn, 201017 
 
MADIT CRT Sub Study 
 

CRT-D Predictor: Age     
 
Definition: Age 
>75     
 
Unit: years 

331 3 years NR Cox 
regression     

NR HR: 1.14         
OR: NR         
RD: NR         
95% CI: 0.55-
2.33                
p: 0.728 

CRT-D Predictor: Age     
 
Definition: Age 
60-74     
 
Unit: years 

941 3 years NR Cox 
regression     

NR HR: 0.73         
OR: NR         
RD: NR         
95% CI: 0.45-
1.17                
p: 0.191 

CRT-D Predictor: Age     
 
Definition: Age 
<60     
 
Unit: years 

548 3 years NR Cox 
regression     

NR HR: 1.3         
OR: NR         
RD: NR         
95% CI: 0.56-
3.04                
p: 0.547 

Shen,201175 
 

Overall Predictor: 
Gender     
 
Definition: NA     
 
Unit: NA 

136 NR NR Cox 
regression     

NR HR: NR         
OR: 0.26         
RD: NR         
95% CI: 0.04-
1.65                
p: 0.15 

Overall Predictor: Age     
 
Definition: NA     
 
Unit: NA 

136 NR NR Cox 
regression     

NR HR: NR         
OR: 0.97         
RD: NR         
95% CI: 0.88-
1.08                
p: 0.6 
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

Overall Predictor: QRS 
duration     
 
Definition: NA     
 
Unit: ms 

136 NR NR Cox 
regression     

NR HR: NR         
OR: 1.03         
RD: NR         
95% CI: 
0.995-1.07                
p: 0.09 

Overall Predictor: 
Cardiomyopathy 
subtype -
DEFINE     
 
Definition: 
Ischemic     
 
Unit: NA 

136 NR NR Cox 
regression     

NR HR: NR         
OR: 0.74         
RD: NR         
95% CI: 0.04-
12.87                
p: 0.84 

Bristow,200429 
 
COMPANION 
 

Pace maker 
defibrillator v 
Pharmacological 
therapy 

Predictor: 
Cardiomyopathy 
subtype -
DEFINE     
 
Definition: Non 
ischemic 
cardiomyopathy     
 
Unit: NA 

903 NR NR Other: RCT NR HR: 0.5         
OR: NR         
RD: NR         
95% CI: 0.29-
0.88                
p: 0.015 

Pace maker 
defibrillator v 
Pharmacological 
therapy 

Predictor: 
Cardiomyopathy 
subtype -
DEFINE     
 
Definition: 
Ischemic 
cardiomyopathy     
 
Unit: NA 

903  NR NR Other: RCT NR HR: 0.73         
OR: NR         
RD: NR         
95% CI: 0.52-
1.04                
p: 0.082 

Pace maker  v 
Pharmacological 
therapy 

Predictor: 
Cardiomyopathy 
subtype -

925 NR NR Other: RCT NR HR: 0.91         
OR: NR         
RD: NR         
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

DEFINE     
 
Definition: Non 
ischemic 
cardiomyopathy     
 
Unit: NA 

95% CI: 0.55-
1.49                
p: 0.7 

Pace maker  v 
Pharmacological 
therapy 

Predictor: 
Cardiomyopathy 
subtype -
DEFINE     
 
Definition: 
Ischemic 
cardiomyopathy     
 
Unit: NA 

925 NR NR Other: RCT NR HR: 0.72         
OR: NR         
RD: NR         
95% CI: 0.51-
1.01                
p: 0.058 

Rickard,201370 Overall Predictor: QRS 
duration     
 
Definition: NA     
 
Unit: NA 

112 NR 64.3 Cox 
regression     

NR HR: NR         
OR: 0.02         
RD: NR         
95% CI: 
0.001-0.42                
p: 0.01 

Shanks,201172 
 

Non 
Responders 

Predictor: 
Gender     
 
Definition: Male     
 
Unit: NA 

254 6 months NR Cox 
regression     

NR HR: NR         
OR: 1.504         
RD: NR         
95% CI: 
0.814-2.777                
p: 0.192 

Non 
Responders 

Predictor: QRS 
duration     
 
Definition: NA     
 
Unit: ms 

254 6 months NR Cox 
regression     

NR HR: NR         
OR: 0.994         
RD: NR         
95% CI: 
0.986-1.002                
p: 0.119 

Cheng, 201235 
 

Overall Predictor: 
Gender     

846 6 months NR Linear 
regression  

NR HR: NR         
OR: NR         
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

SMART AV Sub Study 
 

 
Definition: NA     
 
Unit: NA 

RD: 4.66         
95% CI: NR                
p: 0.002 

Overall Predictor: Age     
 
Definition: per 5 
year increase     
 
Unit: years 

846 6 months NR Linear 
regression  

NR HR: NR         
OR: NR         
RD: -1.03         
95% CI: NR                
p: 0.002 

Overall Predictor: Left 
ventricular 
ejection fraction     
 
Definition: NA     
 
Unit: % 

846 6 months NR Linear 
regression  

NR HR: NR         
OR: NR         
RD: 0.07         
95% CI: NR                
p: 0.559 

Overall Predictor: QRS 
duration     
 
Definition: per 
10 ms increase     
 
Unit: ms 

846 6 months NR Linear 
regression  

NR HR: NR         
OR: NR         
RD: -1.08         
95% CI: NR                
p: 0.002 

Overall Predictor: QRS 
morphology -
DEFINE     
 
Definition: LBBB 
vs non-LBBB     
 
Unit: NA 

846 6 months NR Linear 
regression  

NR HR: NR         
OR: NR         
RD: -4.77         
95% CI: NR                
p: 0.004 

Overall Predictor: 
Cardiomyopathy 
subtype -
DEFINE     
 

846 6 months NR Linear 
regression  

NR HR: NR         
OR: NR         
RD: 5.3         
95% CI: NR                
p: 0.002 
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

Definition: 
Ischemic 
cardiomyopathy     
 
Unit: NA 

Overall Predictor: 
History of atrial 
fibrillation     
 
Definition: NA     
 
Unit: NA 

846 6 months NR Linear 
regression  

NR HR: NR         
OR: NR         
RD: 0.14         
95% CI: NR                
p: 0.945 

Overall Predictor: 
Chronic kidney 
disease     
 
Definition: NA     
 
Unit: NA 

846 6 months NR Linear 
regression  

NR HR: NR         
OR: NR         
RD: 3.65         
95% CI: NR                
p: 0.058 

Shen,200974 
 

Overall Predictor: Age     
 
Definition: NA     
 
Unit: Years 

108 NR NR Cox 
regression     

NR HR: NR         
OR: 0.99         
RD: NR         
95% CI: 0.93-
2.34                
p: 0.71 

Overall Predictor: 
Gender     
 
Definition: NA     
 
Unit: NA 

108 NR NR Cox 
regression     

NR HR: NR         
OR: 0.51         
RD: NR         
95% CI: 0.11-
2.34                
p: 0.38 

Overall Predictor: QRS 
duration     
 
Definition: NA     
 
Unit: ms 

108 NR NR Cox 
regression     

NR HR: NR         
OR: 1.02         
RD: NR         
95% CI: 1-
1.04                
p: 1 
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

Overall Predictor: QRS 
morphology -
DEFINE     
 
Definition: LBBB     
 
Unit: NA 

108 NR NR Cox 
regression     

NR HR: NR         
OR: 0.58         
RD: NR         
95% CI: 0.06-
4.89                
p: 0.06 

Overall Predictor: Left 
ventricular 
ejection fraction     
 
Definition: NA     
 
Unit: % 

108 NR NR Cox 
regression     

NR HR: NR         
OR: 1.03         
RD: NR         
95% CI: 0.93-
1.14                
p: 0.93 

Hsu,201214 
 
MADIT CRT Sub Study 
 

CRTD Predictor: 
Gender     
 
Definition: 
Female     
 
Unit: NA 

752 6 months NR Cox 
regression     

NR HR: NR         
OR: 1.96         
RD:          
95% CI: 1.32-
2.90                
p: 0.001 

CRTD Predictor: QRS 
duration     
 
Definition: 
>/=150     
 
Unit: ms 

752 7 months NR Cox 
regression     

NR HR: NR         
OR: 1.79         
RD:          
95% CI: 1.17-
2.73                
p: 0.007 

CRTD Predictor: QRS 
morphology -
DEFINE     
 
Definition: LBBB     
 
Unit: NA 

752 8 months NR Cox 
regression     

NR HR: NR         
OR: 2.05         
RD:          
95% CI: 1.24-
3.40                
p: 0.006 

CRTD Predictor: Body 
mass index     

752 9 months NR Cox 
regression     

NR HR: NR         
OR: 1.51         
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

 
Definition: <30     
 
Unit: kg/m2 

RD:          
95% CI: 1.03-
2.20                
p: 0.035 

CRTD Predictor: Left 
atrial volume     
 
Definition: NA     
 
Unit: ml 

752 9 months NR Cox 
regression     

NR HR: NR         
OR: 1.47         
RD:          
95% CI: 1.21-
1.79                
p: <0.001 

Leong,201363 
 

Overall Predictor: Age     
 
Definition: NA     
 
Unit: years 

848 44 months 
(median f/u 
time; IQR = 
29-65 mos) 

NA Cox 
regression     

NR HR: 0.991         
OR: NR         
RD: NR         
95% CI: 
0.973-1.01                
p: 0.3 

Overall Predictor: 
Gender     
 
Definition: NA     
 
Unit: NA 

848 44 months 
(median f/u 
time; IQR = 
29-65 mos) 

NA Cox 
regression     

NR HR: 0.82         
OR: NR         
RD: NR         
95% CI: 0.53-
1.3                
p: 0.4 

Overall Predictor: 
Cardiomyopathy 
subtype -
DEFINE     
 
Definition: Non 
Ischemic     
 
Unit: NA 

848 44 months 
(median f/u 
time; IQR = 
29-65 mos) 

NA Cox 
regression     

NR HR: 0.73         
OR: NR         
RD: NR         
95% CI: 
0.535-0.996                
p: 0.047 

Overall Predictor: 
History of atrial 
fibrillation     
 
Definition: NA     
 

848 44 months 
(median f/u 
time; IQR = 
29-65 mos) 

NA Cox 
regression     

NR HR: 1.4         
OR: NR         
RD: NR         
95% CI: 1.0-
2.0                
p: 0.045 
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Author,Year 
 
Trial 
 
 

Arm(name)  Predictors 
 
Definition 
 
Unit 

N for 
analysis 

Timepoint(s) Proportion 
of 
responders 

Model Unadjusted 
result 

Fully 
adjusted 
result 

Unit: NA 
Overall Predictor: QRS 

duration     
 
Definition: NA     
 
Unit: ms 

848 44 months 
(median f/u 
time; IQR = 
29-65 mos) 

NA Cox 
regression     

NR HR: 0.997         
OR: NR         
RD: NR         
95% CI: 
0.991-1.0                
p: 0.4 

Overall Predictor: Left 
ventricular 
ejection fraction     
 
Definition: Per 
5% increase)     
 
Unit: % 

848 44 months 
(median f/u 
time; IQR = 
29-65 mos) 

NA Cox 
regression     

NR HR: 0.95         
OR: NR         
RD: NR         
95% CI: 0.84-
1.1                
p: 0.4 

Niebauer,201468 Responders Predictor: 
Cardiomyopathy 
subtype -
DEFINE       
Definition: Non 
Ischemic       
Unit: NA 

94 NA NR Logistic 
regression 

NR OR: 1.71       
95%CI: 0.82-
3.57        
p: 0.152 

Responders Predictor: QRS 
duration       
Definition: NA       
Unit: ms 

94 NA NR Logistic 
regression 

NR OR: 0.98       
95%CI: 0.96-
1.01        
p: 0.123 

 
 
CRT-P=Cardiac Resynchronization Therapy Paced, CRT-D=Cardiac Resynchronization Therapy with Defibrillator, ICD=Implantable Cardioverter Defibrillator, NR=Not 
Reported, N=Number, HR=Hazard Ratio, CI=Confidence Interval, OR=Odds Ratio, RD=Risk Difference, P=P value, NA=Not Applicable, LBBB=Left Bundle Branch Block 
LVEF=Left Ventricular Ejection Fraction 
 
 

D-145 
 



Reference List 
 

 1.  Cleland JG, Daubert JC, Erdmann E et al. The effect of cardiac resynchronization on morbidity and mortality in heart failure. N Engl J Med 2005; 
352(15):1539-49. PMID: 15753115 

 2.  Cleland JG, Daubert JC, Erdmann E et al. Longer-term effects of cardiac resynchronization therapy on mortality in heart failure. Eur Heart J 2006; 
27(16):1928-32. PMID: 16782715 

 3.  Cleland JG, Freemantle N, Daubert JC, Toff WD, Leisch F, Tavazzi L. Long-term effect of cardiac resynchronisation in patients reporting mild symptoms 
of heart failure: a report from the CARE-HF study. Heart 2008; 94(3):278-83. PMID: 17984215 

 4.  Cleland JG, Calvert MJ, Verboven Y, Freemantle N. Effects of cardiac resynchronization therapy on long-term quality of life: an analysis from the 
CArdiac Resynchronisation-Heart Failure (CARE-HF) study. Am Heart J 2009; 157(3):457-66. PMID: 19249415 

 5.  Cleland JG, Freemantle N, Erdmann E et al. Long-term mortality with cardiac resynchronization therapy in the Cardiac Resynchronization-Heart Failure 
(CARE-HF) trial. Eur J Heart Fail 2012; 14(6):628-34. PMID:  22552183 

 6.  Ghio S, Freemantle N, Scelsi L et al. Long-term left ventricular reverse remodelling with cardiac resynchronization therapy: results from the CARE-HF 
trial. Eur J Heart Fail 2009; 11(5):480-8. PMID: 19287017 

 7.  Gras D, Bocker D, Lunati M et al. Implantation of cardiac resynchronization therapy systems in the CARE-HF trial: procedural success rate and safety. 
Europace 2007; 9(7):516-22. PMID: 17540662 

 8.  Wikstrom G, Blomstrom-Lundqvist C, Andren B et al. The effects of aetiology on outcome in patients treated with cardiac resynchronization therapy in 
the CARE-HF trial. Eur Heart J 2009; 30(7):782-8. PMID: 19168870 

 9.  Moss AJ, Hall WJ, Cannom DS et al. Cardiac-resynchronization therapy for the prevention of heart-failure events. N Engl J Med 2009; 361(14):1329-38. 
PMID: 19723701 

 10.  Arshad A, Moss AJ, Foster E  et al. Cardiac resynchronization therapy is more effective in women than in men: the MADIT-CRT (Multicenter Automatic 
Defibrillator Implantation Trial with Cardiac Resynchronization Therapy) trial. J Am Coll Cardiol 2011; 57(7):813-20. PMID: 21310317 

 11.  Barsheshet A, Goldenberg I, Moss AJ et al. Response to preventive cardiac resynchronization therapy in patients with ischaemic and nonischaemic 
cardiomyopathy in MADIT-CRT. Eur Heart J 2011; 32(13):1622-30. PMID: 21075774 

 12.  Goldenberg I, Moss AJ, Hall WJ et al. Predictors of response to cardiac resynchronization therapy in the Multicenter Automatic Defibrillator Implantation 
Trial with Cardiac Resynchronization Therapy (MADIT-CRT). Circulation 2011; 124(14):1527-36. PMID: 21900084 

 13.  Goldenberg I, Kutyifa V, Klein HU et al. Survival with cardiac-resynchronization therapy in mild heart failure. N Engl J Med 2014; 370(18):1694-701. 

D-146 
 



PMID: 24678999 

 14.  Hsu JC, Solomon SD, Bourgoun M et al. Predictors of super-response to cardiac resynchronization therapy and associated  improvement in clinical 
outcome: the MADIT-CRT (multicenter automatic defibrillator implantation trial with cardiac resynchronization therapy) study. J Am Coll 
Cardiol 2012; 59(25):2366-73. PMID: 22698490 

 15.  Jamerson D, McNitt S, Polonsky S, Zareba W, Moss A, Tompkins C. Early Procedure-Related Adverse Events by Gender in MADIT-CRT. J Cardiovasc 
Electrophysiol 2014; 25(9):985-9. PMID: 24758374 

 16.  Ouellet G, Huang DT, Moss AJ et al. Effect of cardiac resynchronization therapy on the risk of first and recurrent ventricular tachyarrhythmic events in 
MADIT-CRT. J Am Coll Cardiol 2012; 60(18):1809-16. PMID: 23040580 

 17.  Penn J, Goldenberg I, Moss AJ et al. Improved outcome with preventive cardiac resynchronization therapy in the elderly: a MADIT-CRT substudy. J 
Cardiovasc Electrophysiol 2011; 22(8):892-7. PMID: 21831163 

 18.  Ruwald MH, Solomon SD, Foster E et al. Left Ventricular Ejection Fraction Normalization in Cardiac Resynchronization Therapy and Risk of Ventricular 
Arrhythmias and Clinical Outcomes: Results from the MADIT-CRT Trial. Circulation 2014. PMID: 25301831 

 19.  Solomon SD, Foster E, Bourgoun M et al. Effect of cardiac resynchronization therapy on reverse remodeling and relation to outcome: multicenter 
automatic defibrillator implantation trial: cardiac resynchronization therapy. Circulation 2010; 122(10):985-92. PMID: 20733097 

 20.  Tompkins C, Kutyifa V, McNitt S et al. Effect on cardiac function of cardiac resynchronization therapy in patients with  right bundle branch block (from 
the Multicenter Automatic Defibrillator Implantation Trial With Cardiac Resynchronization Therapy. Am J Cardiol 2013; 112(4):525-9. PMID: 
23725995 

 21.  Zareba W, Klein H, Cygankiewicz I et al. Effectiveness of Cardiac Resynchronization Therapy by QRS Morphology in the Multicenter Automatic 
Defibrillator Implantation Trial-Cardiac Resynchronization  Therapy (MADIT-CRT). Circulation 2011; 123(10):1061-72. PMID: 21357819 

 22.  Tang AS, Wells GA, Talajic M et al. Cardiac-resynchronization therapy for mild-to-moderate heart failure. N Engl J Med 2010; 363(25):2385-95. PMID: 
21073365 

 23.  Birnie DH, Ha A, Higginson L et al. Impact of QRS morphology and duration on outcomes after cardiac resynchronization therapy: Results from the 
Resynchronization-Defibrillation for Ambulatory Heart Failure Trial (RAFT). Circ Heart Fail 2013; 6(6):1190-8. PMID: 23995437 

 24.  Gillis AM, Kerr CR, Philippon F et al. Impact of Cardiac Resynchronization Therapy on Hospitalizations in the Resynchronization-Defibrillation for 
Ambulatory Heart Failure Trial. Circulation 2014. PMID: 24610807 

 25.  Healey JS, Hohnloser SH, Exner DV et al. Cardiac resynchronization therapy in patients with permanent atrial fibrillation: results from the 
Resynchronization for Ambulatory Heart Failure Trial (RAFT). Circ Heart Fail 2012; 5(5):566-70. PMID: 22896584 

D-147 
 



 26.  Young JB, Abraham WT, Smith AL et al. Combined cardiac resynchronization and implantable cardioversion defibrillation in advanced chronic heart 
failure: the MIRACLE ICD Trial. JAMA 2003; 289(20):2685-94. PMID: 12771115 

 27.  Abraham WT, Fisher WG, Smith AL et al. Cardiac resynchronization in chronic heart failure. N Engl J Med 2002; 346(24):1845-53. PMID: 12063368 

 28.  St John Sutton MG, Plappert T, Abraham WT et al. Effect of cardiac resynchronization therapy on left ventricular size and function in chronic heart 
failure. Circulation 2003; 107(15):1985-90. PMID: 12668512 

 29.  Bristow MR, Saxon LA, Boehmer J et al. Cardiac-resynchronization therapy with or without an implantable defibrillator in advanced chronic heart failure. 
N Engl J Med 2004; 350(21):2140-50. PMID: 15152059 

 30.  Anand IS, Carson P, Galle E  et al. Cardiac resynchronization therapy reduces the risk of hospitalizations in patients with advanced heart failure: results 
from the Comparison of Medical Therapy, Pacing and Defibrillation in Heart Failure (COMPANION) trial. Circulation 2009; 119(7):969-77. 
PMID: 19204305 

 31.  Carson P, Anand I, O'Connor C et al. Mode of death in advanced heart failure: the Comparison of Medical, Pacing, and Defibrillation Therapies in Heart 
Failure (COMPANION) trial. J Am Coll Cardiol 2005; 46(12):2329-34. PMID: 16360067 

 32.  Cazeau S, Leclercq C, Lavergne T et al. Effects of multisite biventricular pacing in patients with heart failure and intraventricular conduction delay. N 
Engl J Med 2001; 344(12):873-80. PMID: 11259720 

 33.  Leclercq C, Walker S, Linde C et al. Comparative effects of permanent biventricular and right-univentricular pacing in heart failure patients with chronic 
atrial fibrillation. Eur Heart J 2002; 23(22):1780-7. PMID: 12419298 

 34.  Abraham WT, Young JB, Leon AR et al. Effects of cardiac resynchronization on disease progression in patients with left ventricular systolic dysfunction, 
an indication for an implantable cardioverter-defibrillator, and mildly symptomatic chronic heart failure. Circulation 2004; 110(18):2864-8. 
PMID: 15505095 

 35.  Cheng A, Gold MR, Waggoner AD et al. Potential mechanisms underlying the effect of gender on response to cardiac resynchronization therapy: insights 
from the SMART-AV multicenter trial. Heart Rhythm 2012; 9(5):736-41. PMID: 22182496 

 36.  Gold MR, Birgersdotter-Green U, Singh JP et al. The relationship between ventricular electrical delay and left ventricular remodelling with cardiac 
resynchronization therapy. Eur Heart J 2011; 32(20):2516-24. PMID: 21875862 

 37.  Schuchert A, Muto C, Maounis T et al. Lead complications, device infections, and clinical outcomes in the first year after implantation of cardiac 
resynchronization therapy-defibrillator and cardiac resynchronization therapy-pacemaker. Europace 2013; 15(1):71-6. PMID: 22927665 

 38.  Diab IG, Hunter RJ, Kamdar R et al. Does ventricular dyssynchrony on echocardiography predict response to cardiac resynchronisation therapy? A 
randomised controlled study. Heart 2011; 97(17):1410-6. PMID:  21700757 

D-148 
 



 39.  Garikipati NV, Mittal S, Chaudhry F et al. Comparison of endovascular versus epicardial lead placement for resynchronization therapy. Am J Cardiol 
2014; 113(5):840-4. PMID: 24406108 

 40.  Higgins SL, Hummel JD, Niazi IK et al. Cardiac resynchronization therapy for the treatment of heart failure in patients  with intraventricular conduction 
delay and malignant ventricular tachyarrhythmias. J Am Coll Cardiol 2003; 42(8):1454-9. PMID: 14563591 

 41.  Lozano I, Bocchiardo M, Achtelik M et al. Impact of biventricular pacing on mortality in a randomized crossover study of patients with heart failure and 
ventricular arrhythmias. Pacing Clin Electrophysiol 2000; 23(11 Pt 2):1711-2. PMID: 11139906 

 42.  Pinter A, Mangat I, Korley V et al. Assessment of resynchronization therapy on functional status and quality of life  in patients requiring an implantable 
defibrillator. Pacing Clin Electrophysiol 2009; 32(12):1509-19. PMID: 19765233 

 43.  Pokushalov E, Romanov A, Prohorova D et al. Coronary artery bypass grafting with concomitant cardiac resynchronisation therapy in patients with 
ischaemic heart failure and left ventricular dyssynchrony. Eur J Cardiothorac Surg 2010; 38(6):773-80. PMID: 20447832 

 44.  Leclercq C, Cazeau S, Lellouche D et al. Upgrading from single chamber right ventricular to biventricular pacing in permanently paced patients with 
worsening heart failure: The RD-CHF Study. Pacing Clin Electrophysiol 2007; 30 Suppl 1:S23-30. PMID: 17302711 

 45.  Auricchio A, Gold MR, Brugada J et al. Long-term effectiveness of the combined minute ventilation and patient activity sensors as predictor of heart 
failure events in patients treated with cardiac resynchronization therapy: Results of the Clinical Evaluation of the Physiological Diagnosis 
Function in the PARADYM CRT device Trial (CLEPSYDRA) study. Eur J Heart Fail 2014. PMID: 24639140 

 46.  Azizi M, Castel MA, Behrens S, Rodiger W, Nagele H. Experience with coronary sinus lead implantations for cardiac resynchronization therapy in 244 
patients. Herzschrittmacherther Elektrophysiol 2006; 17(1):13-8. PMID: 16547655 

 47.  Bilchick KC, Kamath S, DiMarco JP, Stukenborg GJ. Bundle-branch block morphology and other predictors of outcome after cardiac resynchronization 
therapy in Medicare patients. Circulation 2010; 122(20):2022-30. PMID: 21041691 

 48.  Bossard M, Sticherling C, Kuhne M, Frey S, Osswald S, Schaer B. Outcome of patients with cardiac resynchronisation defibrillator therapy and a follow-
up of at least five years after implant. Swiss Med Wkly 2014; 144:w13938. PMID: 24573612 

 49.  Boven NV, Theuns D, Bogaard K et al. Atrial Fibrillation in Cardiac Resynchronization Therapy with a Defibrillator: A  Risk Factor for Mortality, 
Appropriate and Inappropriate Shocks. J Cardiovasc Electrophysiol 2013. PMID: 23889733 

 50.  Van Boven N, Bogaard K, Ruiter J et al. Functional response to cardiac resynchronization therapy is associated with improved clinical outcome and 
absence of appropriate shocks. J Cardiovasc Electrophysiol 2013; 24(3):316-22. PMID: 23210664 

 51.  de Cock CC, van Campen CM, Visser CA. Major dissection of the coronary sinus and its tributaries during lead implantation for biventricular stimulation: 
angiographic follow-up. Europace 2004; 6(1):43-7. PMID: 14697725 

D-149 
 



 52.  Duray GZ, Israel CW, Pajitnev D, Hohnloser SH. Upgrading to biventricular pacing/defibrillation systems in right ventricular paced congestive heart 
failure patients: prospective assessment of procedural parameters and response rate. Europace 2008; 10(1):48-52. PMID: 18077483 

 53.  Gasparini M, Menozzi C, Proclemer A et al. A simplified biventricular defibrillator with fixed long detection intervals reduces implantable cardioverter 
defibrillator (ICD) interventions and heart failure hospitalizations in patients with non-ischaemic cardiomyopathy implanted  for primary 
prevention: the RELEVANT. Eur Heart J 2009; 30(22):2758-67. PMID: 19567380 

 54.  Gopalamurugan AB, Ganesha Babu G, Rogers DP et al. Is CRT pro-arrhythmic? A comparative analysis of the occurrence of ventricular arrhythmias 
between patients implanted with CRTs and ICDs. Front Physiol  2014; 5:334. PMID: 25278901 

 55.  Gras D, Leclercq C, Tang AS, Bucknall C, Luttikhuis HO, Kirstein-Pedersen A. Cardiac resynchronization therapy in advanced heart failure the 
multicenter InSync clinical study. Eur J Heart Fail 2002; 4(3):311-20. PMID: 12034157 

 56.  Haugaa KH, Marek JJ, Ahmed M et al. Mechanical dyssynchrony after cardiac resynchronization therapy for severely symptomatic heart failure is 
associated with risk for ventricular arrhythmias. J Am Soc Echocardiogr 2014; 27 (8):872-9. PMID: 24798865 

 57.  Niu HX, Hua W, Wang FZ, Zhang S, Chen KP, Chen X. Complications of cardiac resynchronization therapy in patients with congestive heart failure. 
Chin Med J (Engl) 2006; 119(6):449-53. PMID: 16584641 

 58.  Killu AM, Wu JH, Friedman PA et al. Outcomes of cardiac resynchronization therapy in the elderly. Pacing Clin Electrophysiol 2013; 36(6):664-72. 
PMID: 23252710 

 59.  Knight BP, Desai A, Coman J, Faddis M, Yong P. Long-term retention of cardiac resynchronization therapy. J Am Coll Cardiol 2004; 44(1):72-7. PMID: 
15234410 

 60.  Krahn AD, Snell L, Yee R, Finan J, Skanes AC, Klein GJ. Biventricular pacing improves quality of life and exercise tolerance in patients  with heart 
failure and intraventricular conduction delay. Can J Cardiol 2002; 18(4):380-7. PMID: 11992131 

 61.  Kuhlkamp V. Initial experience with an implantable cardioverter-defibrillator incorporating cardiac resynchronization therapy.  J Am Coll Cardiol 2002; 
39(5):790-7. PMID: 11869843 

 62.  Landolina M, Gasparini M, Lunati M et al. Long-term complications related to biventricular defibrillator implantation: rate of surgical revisions and 
impact on survival: insights from the Italian Clinical  Service Database. Circulation 2011; 123(22):2526-35. PMID: 21576653 

 63.  Leong DP, Hoke U, Delgado V  et al. Right ventricular function and survival following cardiac resynchronisation therapy. Heart  2013; 99(10):722-8. 
PMID: 23315608 

 64.  Mascioli G, Padeletti L, Sassone B et al. Electrocardiographic criteria of true left bundle branch block: a simple sign to  predict a better clinical and 
instrumental response to CRT. Pacing Clin Electrophysiol 2012; 35(8):927-34. PMID: 22651702 

D-150 
 



 65.  Masoudi FA, Mi X, Curtis LH  et al. Comparative effectiveness of cardiac resynchronization therapy with an implantable cardioverter-defibrillator versus 
defibrillator therapy alone: a cohort study. Ann Intern Med 2014; 160(9):603-11. PMID: 24798523 

 66.  Mortensen PT, Sogaard P, Mansour H et al. Sequential biventricular pacing: evaluation of safety and efficacy . Pacing Clin Electrophysiol 2004; 27 
(3):339-45. PMID: 15009860 

 67.  Luo NS, Yuan WL, Lin YQ et al. Potential proarrhythmic effect of cardiac resynchronization therapy during perioperative period: data from a single 
cardiac center. Chin Med J (Engl) 2010; 123(17):2295-8. PMID:  21034537 

 68.  Niebauer MJ, Rickard J, Polakof L, Tchou PJ, Varma N. QRS frequency characteristics help predict response to cardiac resynchronization  in left bundle 
branch block less than 150 milliseconds. Heart Rhythm 2014. PMID: 25068573 

 69.  Ricci RP, Pignalberi C, Landolina M et al. Ventricular rate monitoring as a tool to predict and prevent atrial fibrillation-related inappropriate shocks in 
heart failure patients treated with  cardiac resynchronisation therapy defibrillators. Heart 2014; 100(11):848-54. PMID: 24682569 

 70.  Rickard J, Cheng A, Spragg D et al. QRS narrowing is associated with reverse remodeling in patients with chronic right ventricular pacing upgraded to 
cardiac resynchronization therapy. Heart Rhythm 2013; 10(1):55-60. PMID: 23000040 

 71.  Romeyer-Bouchard C, Da Costa A, Dauphinot V et al. Prevalence and risk factors related to infections of cardiac resynchronization therapy devices. Eur 
Heart J 2010; 31(2):203-10. PMID: 19875388 

 72.  Shanks M, Delgado V, Ng AC et al. Clinical and echocardiographic predictors of nonresponse to cardiac resynchronization therapy. Am Heart J 2011; 
161(3):552-7. PMID: 21392611 

 73.  Shen X, Aronow WS, Holmberg MJ et al. Cardiac resynchronization therapy in patients with intrinsic and right ventricular pacing-induced left bundle 
branch block pattern. Am J Ther 2009 ; 16(6):e44-50. PMID: 19940605 

 74.  Shen X, Aronow WS, Nair CK et al. Are the extent, location, and score of segmental wall motion abnormalities related to cardiac resynchronization 
therapy response? Echocardiography 2009; 26(10):1136-45. PMID: 19725853 

 75.  Shen X, Nair CK, Aronow WS et al. A patient selection score for cardiac resynchronization therapy. Echocardiography 2011; 28(2):188-95. PMID: 
21276075 

 76.  Stabile G, Solimene F, Bertaglia E et al. Long-term outcomes of CRT-PM versus CRT-D recipients. Pacing Clin Electrophysiol 2009; 32 Suppl 1:S141-5. 
PMID: 19250079 

 77.  Stahlberg M, Braunschweig F, Gadler F, Karlsson H, Linde C. Three year outcome of cardiac resynchronization therapy: a single center evaluation. 
Pacing Clin Electrophysiol 2005; 28(10):1013-7. PMID: 16221256 

 78.  Strimel W, Koplik S, Chen HR, Song J, Huang SK. Safety and effectiveness of primary prevention cardioverter defibrillators in octogenarians. Pacing 

D-151 
 



Clin Electrophysiol 2011; 34(7):900-6. PMID: 21438896 

 79.  Swindle JP, Rich MW, McCann P, Burroughs TE, Hauptman PJ. Implantable cardiac device procedures in older patients: use and in-hospital outcomes. 
Arch Intern Med 2010; 170(7):631-7. PMID: 20386008 

 80.  Takaya Y, Noda T, Nakajima I et al. Electrocardiographic predictors of response to cardiac resynchronization therapy in patients with intraventricular 
conduction delay. Circ. J. 2014; 78(1):71-7. 

 81.  Theuns DA, Thornton AS, Klootwijk AP et al. Outcome in patients with an ICD incorporating cardiac resynchronisation therapy:  differences between 
primary and secondary prophylaxis. Eur J Heart Fail 2005; 7(6):1027-32. PMID: 16109500 

 82.  Vado A, Menardi E, Rossetti G, Ballari G, Feola M, Bobbio M. Single-center experience of a quadripolar pacing lead for cardiac resynchronization 
therapy. J Interv Card Electrophysiol 2014; 39(2):161-5. PMID: 24293178 

 83.  Verbrugge FH, De Vusser P, Rivero-Ayerza M et al. Cardiac resynchronization therapy with or without defibrillator: experience from  a high-volume 
Belgian implantation centre. Acta Cardiol 2013; 68(1):37-45. PMID: 23457908 

 84.  Verbrugge FH, Dupont M, De Vusser P et al. Response to cardiac resynchronization therapy in elderly patients (>/=70 years) and octogenarians. Eur J 
Heart Fail 2013; 15(2):203-10. PMID: 23002114 

 85.  Wollmann CG, Lawo T, Kuhlkamp V et al. Implantable defibrillators with enhanced detection algorithms: detection performance and safety results from 
the PainFree SST study. Pacing Clin Electrophysiol 2014; 37(9):1198-209. PMID: 24665992 

 86.  Zhang Q, van Bommel RJ, Fung JW et al. Tissue Doppler velocity is superior to strain imaging in predicting long-term cardiovascular events after cardiac 
resynchronisation therapy. Heart 2009; 95(13):1085-90. PMID: 19363024 

 

 
 

 

D-152 
 



Appendix E: List of Ongoing and Completed Studies in CRT Sponsored by 
Medtronic 
 
Table E1: Ongoing Studies 
Ongoing Study Title NCT # Study Status Results: JHU Database 

(Included, Exclude, Not 
Captured) 

4195 Chronic Performance 
Study 

NCT00869921 Recruiting No Results Available NA 

4195 Chronic Performance 
Study 

NCT00869921 Recruiting No Results Available NA 

4196 Chronic Performance 
Study 

NCT00930904 Recruiting No Results Available NA 

4296 Chronic Performance 
Study 

NCT01361672 Recruiting No Results Available NA 

4396 Chronic Performance 
Study 

NCT01361685 Recruiting No Results Available NA 

AdaptResponse Clinical 
Trial 

NCT02205359 Recruiting No Results Available NA 

Assessment of Efficacies of 
Cardiac Resynchronization 
Therapies (CRT-P/D) for 
Heart Failure Patients in 
China 

NCT01018667 Recruiting No Results Available NA 

Attain Performa(TM) 
Quadripolar Lead Study 

NCT01751022 Active, not recruiting Abstract submitted to AHA 2014, not yet 
published, appended 

NA 

CARE-HF LTFU: CArdiac 
REsynchronization in Heart 
Failure Long-Term Follow-
up 

NCT00318357 Active, not recruiting Cleland JGF , Freemantle, N, Erdmann , E 
(2012). Long-term mortality with 
cardiac resynchronization therapy 
in the Cardiac Resynchronization-
Heart Failure (CARE-HF) trial. 
European Journal of Heart 
Failure, 14, 628–634. 
doi:10.1093/eurjhf/hfs055 

Yes-Included 

Improve Sudden Cardiac 
Arrest Study 

NCT02099721 Recruiting No Results Available NA 

Integrated Diagnostic for 
Heart Failure 

NCT01798797 Recruiting No Results Available NA 
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Ongoing Study Title NCT # Study Status Results: JHU Database 
(Included, Exclude, Not 
Captured) 

Italian ClinicalService 
Project 

NCT01007474 Recruiting 1. Santini, M, Gasparini, M, 
Landolina, M, (2011). Device-
Detected Atrial Tachyarrhythmias 
Predict Adverse Outcome in Real-
World Patients With Implantable 
Biventricular Defibrillators. Journal 
of the American College of 
Cardiology, 57(2), 167–72. 
doi:10.1016/j.jacc.2010.08.624 

2. Landolina, M, Gasparini, M, 
Lunati, M et al. (2011). Long-Term 
Complications Related to 
Biventricular Defibrillator 
Implantation: Rate of Surical 
Revisions and Impact on Survival: 
Insights From the Italian 
ClinicalService Database. 
Circulation. 123, 2526-2535. DOI: 
10.1161/CIRCULATIONAHA.110.
015024 

3. Ricci RP, Pignalberi C, Landolina 
M, et al. (2014). Ventricular rate 
monitoring as a tool to predict and 
prevent atrial fibrillation-related 
inappropriate shocks in heart 
failure patients treated with 
cardiac resynchronisation therapy 
defibrillators. Heart; 100:848–854. 
doi:10.1136 

1. Yes-Excluded (This 
study did not address any 
of our Key Questions) 
2.Yes-Included 
3.will be included in the 
final report 

Latin America Cardiac 
Resynchronization Therapy 
Study 

NCT01238874 Enrolling by invitation No Results Available NA 

Medtronic South Asian 
Systolic Heart Failure 
Registry 

NCT01434615 Active, not recruiting No Results Available NA 
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Ongoing Study Title NCT # Study Status Results: JHU Database 
(Included, Exclude, Not 
Captured) 

MOnitoring 
REsynchronization deviCes 
and cARdiac patiEnts 

NCT00885677 Recruiting Boriani, G, Antoine Da Costa, A, Ricci, RP, 
(2013) The MOnitoring 
Resynchronization dEvices and 
CARdiac patiEnts (MORECARE) 
Randomized Controlled Trial: 
Phase 1 Results on Dynamics of 
Early Intervention With Remote 
Monitoring. J Med Internet Res, 
15(8): e167. 
doi:10.2196/jmir.2608 

Yes-Excluded(Did not 
address any of our Key 
Questions) 

OptiLink HF Study: 
Optimization of Heart 
Failure Management Using 
Medtronic OptiVol Fluid 
Status Monitoring and 
CareLink Network 

NCT00769457 Recruiting No Results Available NA 

PANORAMA 2 
Observational Study 

NCT01723566 Recruiting No Results Available NA 

Post-Myocardial Infarction 
Remodeling Prevention 
Therapy 

NCT01213251 Active, not recruiting No Results Available NA 

The Product Surveillance 
Registry REVERSE Post 
Approval Study 

NCT01660035 Recruiting No Results Available NA 

NA-Not applicable, ICD- Implantable Cardiac Defibrillator, KQ- Key question, CRT- Cardiac resynchronization, CRT-D- Cardiac resynchronization defibrillator, CRT-P- Cardiac 
resynchronization pacemaker 
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Table E2: Completed Studies 
Completed/Terminated Study Title NCT # Study Status Results: Status 

4196 Attain Ability IDE NCT00271544 Completed NCT Posted NA 
4296 Attain Ability Plus NCT00927251 Completed NCT Posted NA 

4396 Attain Ability Straight IDE NCT00853593 Completed NCT Posted NA 

Adaptive Cardiac Resynchronization 
Therapy Study 

NCT00980057 Completed 1. Martin DO, Lemke B, Birnie D, et al. 
(2012). Investigation of a novel 
algorithm for synchronized left-
ventricular pacing and ambulatory 
optimization of cardiac 
resynchronization therapy: results of 
the adaptive CRT trial. Heart Rhythm. 
9(11):1807-14. doi: 
10.1016/j.hrthm.2012.07.009. 

2. AF Results abstract appended  
3. 30-day readmission abstract 

appended 

1.Yes-
Excluded(Did not 
address any of 
our Key 
Questions) 
 
2. NA 
 
3.NA 
 
 

ADVANCE CRT - D: Antitachycardia 
Pacing (ATP) Delivery for Painless 
Implantable Cardioverter Defibrillator 
(ICD) Therapy 

NCT00147290 Completed NCT posted NA 

Avoid DeliVering TherApies for Non-
sustained Arrhythmias in ICD PatiEnts III 
(ADVANCEIII) 

NCT0061717 Completed 1. NCT Posted 

2. Maurizio Gasparini, M, Proclemer, A, 
Klersy, C et al. (2013). Effect of Long-
Detection Interval vs Standard-
Detection Interval for Implantable 
Cardioverter-Defibrillators on 
Antitachycardia Pacing and Shock 
Delivery The ADVANCE III 
Randomized Clinical Trial. JAMA, 
309(18):1903-1911. 

3. Proclemer, A, Arenal,A, Lunati, M et 
al. (2014). Association of Long vs 
Standard Detection Intervals for 
Implantable Cardioverter-Defibrillators 
With Hospitalizations and Costs. 
JAMA, 312(5):555-557. 

1.NA 
2.Not Captured 
(Reviews ICD 
only) 
3.Not Captured 
(Reviews ICD 
only) 
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Completed/Terminated Study Title NCT # Study Status Results: Status 

APAF: Assessment of Cardiac 
Resynchronization Therapy in Patients 
With Permanent Atrial Fibrillation 

NCT00111527 Completed Brignole M, Botto G, Mont L, et al. (2011). 
Cardiac resynchronization therapy in 
patients undergoing atrioventricular 
junction ablation for permanent atrial 
fibrillation: a randomized trial. Eur 
Heart J. 32(19):2420-9. doi: 
10.1093/eurheartj/ehr162. 

Yes-Included 

AttainTM Bipolar OTW Model 4194 US 
Clinical Study 

Not Registered Completed Johnson, WB, Hoyt, R, Bailin, S, et al. (2005). 
Relationship between LV pacing 
thresholds, R-wave amplitudes, and 
impedances to LV vein size and 
locations in a bipolar LV lead. Heart 
Rhythm;2(5): S123–S124, 
doi:http://dx.doi.org/10.1016/j.hrthm.20
05.02.385 

Not 
Captured(Address
es technical 
aspects not our 
KQ) 

Attain StarFix IDE NCT00269230 Completed Crossley, GH, Exner, D, Mead, RH, Sorrentino, 
RA, et al. (2010). Chronic performance 
of an active fixation coronary sinus 
lead. Heart Rhythm; 7(4), 
doi:10.1016/j.hrthm.2010.01.007 

Yes-Excluded(Not 
relevant to our 
Key Questions) 

Attain Success NCT00990964 Completed NCT Posted NA 

Biventricular Versus Right Ventricular 
Pacing in Heart Failure Patients With 
Atrioventricular Block (BLOCK HF) 

NCT00267098 Completed 1. NCT posted 

2. Curtis, AB, Worley, SJ, Adamson, PB, 
et al. (2013). Biventricular Pacing for 
Atrioventricular Block and Systolic 
Dysfunction. N Engl J Med; 368:1585-
93. DOI: 10.1056/NEJMoa1210356 

1.NA 
2.Yes-Included 

Care-HF CArdiac Resynchronization in 
Heart Failure 

NCT00170300 Completed 1. Cleland, JGF, Daubert, JC, Erdmann, 
E, et al. (2005). The Effect of Cardiac 
Resynchronization on Morbidity and 
Mortality in Heart Failure. N Engl J 
Med;352:1539-49. 

2. Wikstrom, G, Lundqvist, CB, Andren, 
B, et al. (2009). The effects of 
aetiology on outcome in patients 
treated with cardiac resynchronization 
therapy in the CARE-HF trial. 

1.Yes-Included 
2.Yes-Included 
3.Yes-
Excluded(Not 
relevant to our 
Key Questions) 
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Completed/Terminated Study Title NCT # Study Status Results: Status 

European Heart Journal; 30, 782–788, 
doi:10.1093/eurheartj/ehn577 

3. Yao, G, Freemantle, N, Calvert, MJ, et 
al. (2007). The long-term cost-
effectiveness of cardiac 
resynchronization therapy with or 
without an implantable cardioverter-
defibrillator. European Heart Journal 
28, 42–51, 
doi:10.1093/eurheartj/ehl382 

CARIBE HF Not Registered Completed Grosu, A, Senni, M, Iacovoni, A, (2011). 
CArdiac resynchronization in 
combination with beta blocker 
treatment in advanced chronic heart 
failure (CARIBE-HF): the results of the 
CARIBE-HF study. Acta 
Cardiol;66(5):573-80 

Yes-Excluded(Not 
relevant to our 
Key Questions) 

Clinical Investigation of the Medtronic 
ConcertoTM Device 

NCT00268320 Completed Crossley GH, Aonuma K, Haffajee C, et al. 
(2009). Atrial fibrillation therapy in patients with 
a CRT defibrillator with wireless telemetry. 
Pacing Clin Electrophysiol. 32(1):13-23. doi: 
10.1111/j.1540-8159.2009.02171.x 

Yes-Excluded 
(Not relevant to 
our Key 
Questions) 

Compare Remote Patient Management 
and Standard Care in CRT-D and ICD-
patients to Assess the Effect on Heart 
Failure 

NCT00730548 Completed Zabel M, Vollmann D, Lüthje L, et al (2013). 
Randomized Clinical evaluatiON of 
wireless fluid monitoriNg and rEmote 
ICD managemenT using OptiVol alert-
based predefined management to 
reduce cardiac decompensation and 
health care utilization: the CONNECT-
OptiVol study. Contemp Clin Trials; 
34(1):109-16. doi: 
10.1016/j.cct.2012.10.001.  

#944- Yes-
Excluded(Not 
relevant to our 
Key Questions) 

CONNECT Study - Clinical Evaluation Of 
Remote NotificatioN to rEduCe Time to 
Clinical Decision 

NCT00402246 Completed 1. NCT Posted 

2. Crossley, GH, Boyle, A, Vitense, H, et 
al. (2011) The CONNECT (Clinical 
Evaluation of Remote Notification to 
Reduce Time to Clinical Decision) 
Trial: The Value of Wireless Remote 

1.NA 
2.Not 
Captured(Not 
relevant to key 
questions) 
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http://www.ncbi.nlm.nih.gov/pubmed?term=Grosu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22032050
http://www.ncbi.nlm.nih.gov/pubmed?term=Senni%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22032050
http://www.ncbi.nlm.nih.gov/pubmed?term=Iacovoni%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22032050
http://www.ncbi.nlm.nih.gov/pubmed/19140908
http://www.ncbi.nlm.nih.gov/pubmed/19140908
http://clinicaltrials.gov/ct2/bye/xQoPWw4lZX-i-iSxuBcyeXNxvdDxuQ7Ju6c9cX-3LBNLz6YqSRFt-RF8cgF95d-3Ws8Gpw-PSB7gW.
http://clinicaltrials.gov/ct2/bye/xQoPWw4lZX-i-iSxuBcyeXNxvdDxuQ7Ju6c9cX-3LBNLz6YqSRFt-RF8cgF95d-3Ws8Gpw-PSB7gW.
http://clinicaltrials.gov/ct2/bye/xQoPWw4lZX-i-iSxuBcyeXNxvdDxuQ7Ju6c9cX-3LBNLz6YqSRFt-RF8cgF95d-3Ws8Gpw-PSB7gW.
http://clinicaltrials.gov/ct2/bye/xQoPWw4lZX-i-iSxuBcyeXNxvdDxuQ7Ju6c9cX-3LBNLz6YqSRFt-RF8cgF95d-3Ws8Gpw-PSB7gW.
http://clinicaltrials.gov/ct2/bye/xQoPWw4lZX-i-iSxuBcyeXNxvdDxuQ7Ju6c9cX-3LBNLz6YqSRFt-RF8cgF95d-3Ws8Gpw-PSB7gW.
http://clinicaltrials.gov/ct2/bye/xQoPWw4lZX-i-iSxuBcyeXNxvdDxuQ7Ju6c9cX-3LBNLz6YqSRFt-RF8cgF95d-3Ws8Gpw-PSB7gW.
http://clinicaltrials.gov/ct2/bye/xQoPWw4lZX-i-iSxuBcyeXNxvdDxuQ7Ju6c9cX-3LBNLz6YqSRFt-RF8cgF95d-3Ws8Gpw-PSB7gW.
http://clinicaltrials.gov/ct2/bye/xQoPWw4lZX-i-iSxuBcyeXNxvdDxuQ7Ju6c9cX-3LBNLz6YqSRFt-RF8cgF95d-3Ws8Gpw-PSB7gW.
http://clinicaltrials.gov/ct2/bye/xQoPWw4lZX-i-iSxuBcyeXNxvdDxuQ7Ju6c9cX-3LBNLz6YqSRFt-RF8cgF95d-3Ws8Gpw-PSB7gW.
http://clinicaltrials.gov/ct2/bye/xQoPWw4lZX-i-iSxuBcyeXNxvdDxuQ7Ju6c9cX-3LBNLz6YqSRFt-RF8cgF95d-3Ws8Gpw-PSB7gW.


Completed/Terminated Study Title NCT # Study Status Results: Status 

Monitoring With Automatic Clinician 
Alerts. J. Am. Coll. Cardiol. 
2011;57;1181-1189, 
doi:10.1016/j.jacc.2010.12.012 

Diagnostic Outcome Trial in Heart 
Failure (DOT-HF Trial) 

NCT00480077 Terminated van Veldhuisen DJ, Braunschweig F, Conraads 
V, et al. (2011). Intrathoracic 
impedance monitoring, audible patient 
alerts, and outcome in patients with 
heart failure. Circulation; 
18;124(16):1719-26, 
doi:10.1161/CIRCULATIONAHA.111.0
43042. 

Not Captured (Not 
randomized and 
does not address 
relevant Key 
Questions) 

EVOLVO NCT00873899 Completed Landolina M, Perego GB, Lunati M, et al. 
(2012). Remote monitoring reduces 
healthcare use and improves quality of 
care in heart failure patients with 
implantable defibrillators: the evolution 
of management strategies of heart 
failure patients with implantable 
defibrillators (EVOLVO) study. 
Circulation; 125(24):2985-92. doi: 
10.1161/CIRCULATIONAHA.111.0889
71. 

Yes-
Excluded(Does 
not evaluate a 
CRT) 

FAST NCT0028927 Completed  Abraham, WT, Compton, S, Haas, G et al. 
(2011). Intrathoracic Impedance vs 
Daily Weight Monitoring for Predicting 
Worsening Heart Failure Events: 
Results of the Fluid Accumulation 
Status Trial (FAST). Congest Heart 
Fail; 17(2):51-5, doi: 10.1111/j.1751-
7133.2011.00220.x 

Yes-Excluded(Not 
relevant to our 
Key Questions) 
 

IMPROVE-HF NCT00303979 Completed 1. Curtis, AB, Yancy, CW, Albert, NM, et 
al. (2009). Cardiac resynchronization 
therapy utilization for heart failure: 
Findings from IMPROVE HF. 
Congestive Heart Failure; 158(6):956-
964, doi:10.1016/j.ahj.2009.10.011. 

2. Fonarow, GC, Albert, NM, Anne B. 
Curtis, AB, et al. (2010). Improving 
Evidence-Based Care for Heart 
Failure in Outpatient Cardiology 

1.Yes-Excluded 
(Not relevant to 
our Key 
Questions) 
 
2. Yes-
Excluded(Not 
relevant to our 
Key Questions) 
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http://www.ncbi.nlm.nih.gov/pubmed/21931078
http://www.ncbi.nlm.nih.gov/pubmed/21931078
http://www.ncbi.nlm.nih.gov/pubmed/21931078
http://www.ncbi.nlm.nih.gov/pubmed/21931078


Completed/Terminated Study Title NCT # Study Status Results: Status 

Practices Primary Results of the 
Registry to Improve the Use of 
Evidence-Based Heart Failure 
Therapies in the Outpatient Setting 
(IMPROVE HF). Circulation; 22:585-
596,DOI:10.1161/CIRCULATIONAHA.
109.934471 

3. Shukla, A, Curtis, AB, Mehra, MR et 
al. (2013). Factors Associated with 
Improvement in Utilization 
of Cardiac Resynchronization Therapy 
in Eligible Heart Failure Patients: 
Findings from IMPROVE HF. PACE; 
36: 433-443, doi: 10.1111/pace.12090 

4. Fonarow, GC, Albert, NM, Curtis, AB 
et al. (2011). Associations Between 
Outpatient Heart Failure Process-of-
Care Measures and Mortality. 
Circulation; 123;1601-1610, DOI: 
10.1161/CIRCULATIONAHA.110.9896
32 

3.Yes-
Excluded(Not 
relevant to our 
Key Questions) 
 
4.Yes-
Excluded(Not 
relevant to our 
Key Questions) 

InSync III Not Registered Completed León, AR, Abraham, WT, Brozena, S et al. 
(2005). Cardiac Resynchronization 
With Sequential Biventricular Pacing 
for the Treatment of Moderate-to-
Severe Heart Failure. Journal of the 
American College of Cardiology; 
46(12):2298–304, 
doi:10.1016/j.jacc.2005.08.032 

Yes-Included 

InSync III Marquis NCT00271232 Completed Abraham, WT, León, AR, St. John Sutton, MG, 
et al. (2012). Randomized controlled 
trial comparing simultaneous versus 
optimized sequential interventricular 
stimulation during cardiac 
resynchronization therapy. Am Heart 
J; 164:735-41. 

Yes-Excluded(Not 
relevant to our 
Key Questions) 

InSync Model 8040 (InSync) and InSync 
III Model 8042 (InSync III) Registry 

NCT00273182 Completed NCT posted NA 
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Completed/Terminated Study Title NCT # Study Status Results: Status 

InSync Sentry Registry Not Registered Completed Vollmann, D, Nägele, H, Schauerte, P, et al. 
(2007). Clinical utility of intrathoracic 
impedance monitoring to alert patients 
with an implanted device of 
deteriorating chronic heart failure. Eur 
Heart J; 28 (15): 1835-1840, doi: 
10.1093/eurheartj/ehl506 

Yes-
Excluded(Does 
not evaluate a 
CRT) 

InSync Study Not Registered Completed Gras, D, Leclercq, C, Tang, ASL, et al. (2002). 
Cardiac resynchronization therapy in 
advanced heart failure the multicenter 
InSync clinical study. The European 
Journal of Heart Failure; 4:311–320. 

Yes-Included 

Left Ventricular Capture Management 
Study 

NCT01089634 Completed Crossley, GH, Mead, H, Kleckner, K, et al. 
(2007). Automated Left Ventricular 
Capture Management. PACE; 
30:1190–1200. 

Not Captured(Not 
relevant to our 
Key Questions) 
 

Medtronic Shock-Less Study on 
Physician Utilization of Shock Reduction 
Programming 

NCT00856349 Completed NCT posted NA 

MIRACLE Not Registered Completed 1. Abraham, WT, Fisher, WG, Smith AL, 
et al. (2002). Cardiac 
Resynchronization in Chronic Heart 
Failure. N Engl J Med; 346(24):1845-
1853. 

2. León, AR, Abraham, WT, Curtis, AB, 
et al. (2005). Safety of Transvenous 
Cardiac Resynchronization System 
Implantation in Patients With Chronic 
Heart Failure Combined Results of 
Over 2,000 Patients From a 
Multicenter Study Program. Journal of 
the American College of Cardiology. 
46(12):2348–56, 
doi:10.1016/j.jacc.2005.08.031. 

1Yes-Included 
 
2. Yes-Included 

MIRACLE ICD Not Registered Completed Young, JB, Abraham, WT, Smith, AL et al. 
(2003). Combined Cardiac 

Yes-Included 
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Completed/Terminated Study Title NCT # Study Status Results: Status 

Resynchronization and Implantable 
Cardioversion Defibrillation in 
Advanced Chronic Heart Failure: The 
MIRACLE ICD Trial. JAMA; 
289(20):2685-2694, 
doi:10.1001/jama.289.20.2685. 

MIRACLE ICD II Not Registered Completed Abraham, WT, Young, JB, León, AR, et al. 
(2004). Effects of Cardiac 
Resynchronization on Disease 
Progression in Patients With Left 
Ventricular Systolic Dysfunction, an 
Indication for an Implantable 
Cardioverter-Defibrillator, and Mildly 
Symptomatic Chronic Heart Failure. 
Circulation; 110:2864-2868, 
doi:10.1161/01.cir.0000146336.92331.
d1. 

Yes-Included 
 

MOMIJI Not Registered Completed Momomura, S, Tsutsui, H, Sugawara, Y, et al. 
(2012). Clinical Efficacy of Cardiac 
Resynchronization Therapy With an 
Implantable Defibrillator in a Japanese 
Population – Results of the MIRACLE-
ICD Outcome Measured in Japanese 
Indication (MOMIJI) Study –. 
Circulation Journal; doi: 
10.1253/circj.CJ-11-1341. 

Yes-Excluded(Not 
relevant to our 
Key Questions) 
 

OMNI NCT00277524 Completed Sweeney, MO, Sakaguchi, S, Simons, G, et al. 
(2012). Response to the Center for 
Medicare & Medicaid Services  
coverage with evidence development 
request for primary prevention 
implantable cardioverter-defibrillators: 
Data from the OMNI study.  Heart 
Rhythm; 9(7):1058-1066, 
doi:10.1016/j.hrthm.2012.02.027. 

Yes-Excluded(Not 
relevant to our 
Key Questions) 
 

OptiVol® Care Pathway NCT00847288 Completed NCT posted NA 

PANORAMA NCT00382525 
Completed 

Al Kandari F, et al, Regional variations in 
baseline characteristics of cardiac 
rhythm device recipients: The 
PANORAMA observational cohort 

Not Captured(Not 
relevant to our 
key questions) 
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Completed/Terminated Study Title NCT # Study Status Results: Status 

study, IJC Heart & Vessels (2014), 
http://dx.doi.org/10.1016/j.ijchv.2014.0
6.008 

PARTNERS HF: Program to Access and 
Review Trending Information and 
Evaluate Correlation to Symptoms in 
Patients With Heart Failure 

NCT00279955 Completed NCT posted  
  

NA 

Primary Prevention Parameters 
Evaluation Study (PREPARE) 

NCT00279279 Completed Wilkoff, B. L., Williamson, B. D., Stern, R. S., et 
al. (2008). Strategic programming of 
detection and therapy parameters in 
implantable cardioverter-defibrillators 
reduces shocks in primary prevention 
patients: results from the PREPARE 
(Primary Prevention Parameters 
Evaluation) study. J Am Coll Cardiol, 
52(7), 541-550. doi: 
10.1016/j.jacc.2008.05.011 

Not Captured(Not 
relevant to our 
key questions) 
 
  

Progressive Ventricular Dysfunction 
Prevention in Pacemaker Patients 

NCT00170326 Completed Stockburger M1, Gómez-Doblas JJ, Lamas G, 
et al. (2011). Preventing ventricular 
dysfunction in pacemaker patients 
without advanced heart failure: results 
from a multicentre international 
randomized trial (PREVENT-HF). Eur 
J Heart Fail;13(6):633-41. doi: 
10.1093/eurjhf/hfr041. 

Yes-Included 

Prospect NCT00253357 Completed 1. Chung, E. S., Leon, A. R., Tavazzi, L., 
et al. (2008). Results of the Predictors 
of Response to CRT (PROSPECT) 
trial. Circulation, 117(20), 2608-2616. 
doi: 
10.1161/CIRCULATIONAHA.107.7431
20 

2. Sullivan RM, Murillo J, Gerritse B, et 
al. (2013). Do baseline diastolic 
echocardiographic parameters predict 
outcome after resynchronization 
therapy? Results from the 
PROSPECT trial. Pacing Clin 
Electrophysiol. 36(2):214-20. doi: 
10.1111/pace.12042. 

1.Yes-Excluded 
 
2.Yes-Excluded 
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Completed/Terminated Study Title NCT # Study Status Results: Status 

REsynchronization reVErses 
Remodeling in Systolic Left vEntricular 
Dysfunction (REVERSE) 

NCT00271154 Completed 1. Gold, M. R., Daubert, J. C., Abraham, 
W. T., et al. (2013). Implantable 
defibrillators improve survival in 
patients with mildly symptomatic heart 
failure receiving cardiac 
resynchronization therapy: analysis of 
the long-term follow-up of remodeling 
in systolic left ventricular dysfunction 
(REVERSE). Circ Arrhythm 
Electrophysiol, 6(6), 1163-1168. doi: 
10.1161/CIRCEP.113.000570 

2. Linde, C., Abraham, W. T., Gold, M. 
R., et al. (2008). Randomized trial of 
cardiac resynchronization in mildly 
symptomatic heart failure patients and 
in asymptomatic patients with left 
ventricular dysfunction and previous 
heart failure symptoms. J Am Coll 
Cardiol, 52(23), 1834-1843. doi: 
10.1016/j.jacc.2008.08.027 

3. Linde, C., Gold, M. R., Abraham, et al. 
(2013). Long-term impact of cardiac 
resynchronization therapy in mild heart 
failure: 5-year results from the 
REsynchronization reVErses 
Remodeling in Systolic left vEntricular 
dysfunction (REVERSE) study. Eur 
Heart J, 34(33), 2592-2599. doi: 
10.1093/eurheartj/eht160 

4. Linde, C., Mealing, S., Hawkins, N., et 
al. (2011). Cost-effectiveness of 
cardiac resynchronization therapy in 
patients with asymptomatic to mild 
heart failure: insights from the 
European cohort of the REVERSE 
(Resynchronization Reverses 
remodeling in Systolic Left Ventricular 
Dysfunction). Eur Heart J, 32(13), 
1631-1639. doi: 
10.1093/eurheartj/ehq408 

1.Yes-Excluded 
(Population 
inclusion criteria 
do not fall within 
the 
QRS>/=120ms 
range and 
LVEF</=35%) 
 
2.Yes-
Excluded(Populati
on inclusion 
criteria do not fall 
within the 
QRS>/=120ms 
range and 
LVEF</=35%) 
 
3.Yes-
Excluded(Populati
on inclusion 
criteria do not fall 
within the 
QRS>/=120ms 
range and 
LVEF</=35%) 
 
4.Yes-
Excluded(Not 
relevant to key 
questions) 
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Completed/Terminated Study Title NCT # Study Status Results: Status 

Resynchronization/Defibrillation for 
Ambulatory Heart Failure Trial (RAFT) 

NCT00251251 Completed Tang, ASL, Wells, GA, Talajic, M et al. (2010). 
Cardiac-Resynchronization Therapy 
for Mild-to-Moderate Heart Failure. N 
Engl J Med; doi: 
10.1056/NEJMoa1009540 

Yes-Included 

Role of long dEtection window 
programming in patients with LEft 
VentriculAr dysfunction, Non-ischemic 
eTiology in primary prevention treated 
with a biventricular ICD study 
(RELEVANT) 

Not Registered Completed Gasparini, M., Menozzi, C., Proclemer, A, et al. 
(2009). A simplified biventricular 
defibrillator with fixed long detection 
intervals reduces implantable 
cardioverter defibrillator (ICD) 
interventions and heart failure 
hospitalizations in patients with non-
ischaemic cardiomyopathy implanted 
for primary prevention: the 
RELEVANT [Role of long dEtection 
window programming in patients with 
LEft VentriculAr dysfunction, Non-
ischemic eTiology in primary 
prevention treated with a biventricular 
ICD] study. Eur Heart J, 30(22), 2758-
2767. doi: 10.1093/eurheartj/ehp247 

Yes-Included 

Sense HF NCT00400985 Completed Conraads, V. M., Tavazzi, L., Santini, M., et al. 
(2011). Sensitivity and positive 
predictive value of implantable 
intrathoracic impedance monitoring as 
a predictor of heart failure 
hospitalizations: the SENSE-HF trial. 
Eur Heart J, 32(18), 2266-2273. doi: 
10.1093/eurheartj/ehr050 

Yes-
Excluded(Does 
not evaluate a 
CRT) 

Study to Characterize Atrial Fibrillation in 
CHF Patients Indicated for CRT 

NCT00156728 Completed Leclercq, C, Pedeletti, L, Ritter, P, et al. (2006). 
Unexpectedly Low Incidence of Atrial 
Fibrillation in Heart Failure Patients 
Treated by Cardiac Resynchronization 
Therapy Circulation;114(II)_617. 

NR(Does not 
address Key 
Questions) 
 

Study to Evaluate System Safety and 
Clinical Performance of the Protecta 
Implantable Cardioverter Defibrillator 
(ICD) Plus Cardiac Resynchronization 
Therapy Defibrillator (CRT-D) 

NCT00982397 Completed Wollmann, C. G., Lawo, T., Kuhlkamp, V., et al. 
(2014). Implantable Defibrillators With 
Enhanced Detection Algorithms: 
Detection Performance and Safety 
Results from the PainFree SST Study. 
Pacing Clin Electrophysiol. doi: 

Will be included in 
the final report 
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Completed/Terminated Study Title NCT # Study Status Results: Status 

10.1111/pace.12390 

NA-Not applicable, ICD- Implantable Cardiac Defibrillator, KQ- Key question, CRT- Cardiac resynchronization, CRT-D- Cardiac resynchronization defibrillator, CRT-P- Cardiac 
resynchronization pacemaker 
 
Other Results of Interest 
Project Name Results:  

CRT Meta-Analysis Project Cleland JG, Abraham WT, Linde C, et al. (2013). An individual patient meta-
analysis of five randomized trials assessing the effects of cardiac 
resynchronization therapy on morbidity and mortality in patients with 
symptomatic heart failure. Eur Heart J;34(46):3547-56. doi: 
10.1093/eurheartj/eht290.  

Yes-Excluded( 
No original data (systematic 
reviews, meta-analysis, 
editorial, commentary) 

United Kingdom National Institute for Health and 
Care Excellence (NICE) technology appraisal 

National Institute for Health and Care Excellence. (2014). Implantable 
cardioverter defibrillators and cardiac resynchronisation therapy for 
arrhythmias and heart failure (review of TA95 and TA120). NICE 
technology appraisal guidance 314. guidance.nice.org.uk/ta314 

Document package available at (manufacturer submission is document #13): 
http://www.nice.org.uk/guidance/ta314/resources/arrythmias-icds-heart-failure-

cardiac-resynchronisation-evaluation-report4 

NR(Not relevant to key 
questions) 

NA-Not applicable, ICD- Implantable Cardiac Defibrillator, KQ- Key question, CRT- Cardiac resynchronization, CRT-D- Cardiac resynchronization defibrillator, CRT-P- Cardiac 
resynchronization pacemaker 
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