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Supplemental Figure 1: Patient Assignment in the PROTECT HER2 Trial. Schematic showing the assignment of patients to treatment arms during the course of the 12 month study follow up period.


























      Supplemental Table 1. Characteristics of Arms B and C at time of randomization
	Variable, No. (%)
	N
	Arm B
(N=10)
	Arm C
(N=10)
	P-value1

	Age, years, Mean ± SD
	20(10,10)
	56.9
	± 5.8 
	52.6
	± 6.37  
	0.153

	Race
	20(10,10)
	
	
	
	
	0.582

	Caucasian
	
	7
	(70.0%)
	9
	(90.0%)
	

	Black
	
	2
	(20.0%)
	1
	(10.0%)
	

	Asian
	
	0
	(0%)
	0
	(0%)
	

	Other
	
	0
	(0%)
	1
	(0%)
	

	Unknown
	
	1
	(10.0%)
	0
	(0%)
	

	Body Mass Index, Mean ± SD
	20(10,10)
	28.9
	± 6.9  
	25.6
	± 4.7  
	0.249

	Cardiovascular Risk Factors
	
	
	
	
	
	

	Hypertension
	20(10,10)
	2
	(20.0%)
	0
	(0%)
	0.473

	Diabetes
	20(10,10)
	0
	(0%)
	0
	(0%)
	N/A

	Hyperlipidemia
	20(10,10)
	1
	(10.0%)
	1
	(10.0%)
	>0.99

	Tobacco use history
	20(10,10)
	4
	(40.0%)
	4
	(40.0%)
	>0.99

	Cardiac Symptoms
	
	
	
	
	
	

	≥ 1of chest pain, SOB, PND, orthopnea, LE edema, presyncope, syncope
	20(10,10)
	4
	(40.0%)
	4
	(40.0%)
	>0.99

	Echocardiographic Parameters, Mean ± SD
	
	
	
	
	
	

	2D LVEF, %
	20(10,10)
	59.1
	± 4.2 
	55.7
	± 3.6 
	0.079

	2D GLS, % (absolute)
	20(10,10)
	17.9
	± 2.4 
	17.1
	± 1.3 
	0.739

	TAPSE, mm
	20(10,10)
	2.4
	± 0.4 
	2.2
	± 0.5 
	0.498

	RV S’, m/s
	20(10,10)
	0.12
	± 0.02 
	0.12
	± 0.01 
	0.799

	Mitral E, m/s
	20(10,10)
	0.76
	± 0.11 
	0.69
	± 0.14 
	0.262

	Mitral A, m/s
	20(10,10)
	0.75
	± 0.16 
	0.65
	± 0.15 
	0.172

	Mitral E/A
	20(10,10)
	1.1
	± 0.3 
	1.1
	± 0.3 
	0.676

	Mitral E/e’ (average)
	20(10,10)
	9.4
	± 2.3 
	7.7
	± 2.0 
	0.106


1Based on ANOVA, Kruskal-Wallis, Chi-squared, or Fishers Exact Test.
Abbreviations: SOB (shortness of breath), PND (paroxysmal nocturnal dyspnea), LE (lower extremity), LVEF (left ventricular ejection fraction), GLS (global longitudinal strain), TAPSE (tricuspid annular plane systolic excursion), RV (right ventricle)






Supplemental Table 2. Comparison of anti-HER2 therapies between the study arms
	Variable, No. (%)
	N
	Group A
(N=84)
	Randomized Group(B+C)
(N=20)
	Group D
(N=6)
	P-value1

	Trastuzumab Treatment
	
	
	
	
	
	
	
	

	Number of Trastuzumab Treatments, Mean ± SD
	109(83,20,6)
	20.1
	± 6.78  
	19.4
	± 3.80  
	16.3
	± 1.21  
	0.329

	Number of missed Trastuzumab (and/or pertuzumab) Treatments
	110(84,20,6)
	
	
	
	
	
	
	<.001

	0
	
	81
	(96.4%)
	19
	(95.0%)
	1
	(16.7%)
	

	1
	
	2
	(2.4%)
	1
	(5.0%)
	2
	(33.3%)
	

	2
	
	1
	(1.2%)
	0
	(0%)
	1
	(16.7%)
	

	3
	
	0
	(0%)
	0
	(0%)
	2
	(33.3%)
	

	Maintenance Anti-HER2 Therapy
	
	
	
	
	
	
	
	

	One year of adjuvant Trastuzumab alone
	110(84,20,6)
	74
	(88.1%)
	20
	(100%)
	6
	(100%)
	0.182

	One year of other treatment2
	110(84,20,6)
	10
	(11.9%)
	0
	(0%)
	0
	(0%)
	0.182


1 Based on ANOVA, Chi-squared, or Fishers exact test
2 Includes: Ado-trastuzumab emtansine, Pertuzumab, Kanjinti, Trastuzumab + Pertuzumab 














Supplemental Table 3. Baseline echocardiographic parameters for all four study arms
	Variable, Mean ± SD
	N
	Arm A
(N=84)
	Arm B
(N=10)
	Arm C
(N=10)
	Arm D
(N=6)
	P-value1

	Baseline 2C LVEDV, mL
	109(83,10,10,6)
	76.8
	± 23.8  
	74.5
	± 15.6  
	82.1
	± 24.0  
	79.3
	± 25.0  
	0.886

	Baseline 4C LVEDV, mL
	109(83,10,10,6)
	78.8
	± 24.8  
	89.8
	± 26.5  
	83.4
	± 17.0  
	76.9
	± 27.8  
	0.560

	Baseline Averaged LVEDV, mL
	109(83,10,10,6)
	77.8
	± 23.0  
	82.1
	± 18.6  
	82.7
	± 19.7  
	78.1
	± 26.3  
	0.877

	Baseline 2C LVESV, mL
	109(83,10,10,6)
	28.4
	± 10.8  
	25.9
	± 8.1   
	29.5
	± 9.3   
	27.2
	± 10.9  
	0.866

	Baseline 4C LVESV, mL
	109(83,10,10,6)
	29.4
	± 11.6  
	29.6
	± 7.9   
	32.7
	± 10.6  
	30.3
	± 13.1  
	0.856

	Baseline Averaged LVESV, mL
	109(83,10,10,6)
	28.9
	± 10.4  
	27.7
	± 7.2   
	31.1
	± 9.8   
	28.8
	± 11.5  
	0.898

	Baseline 2D LVEF, %
	109(83,10,10,6)
	0.6
	± 0.1   
	0.7
	± 0.1   
	0.6
	± 0.0   
	0.6
	± 0.0   
	0.528

	Baseline RV Basal Diameter, mm
	104(80,8,10,6)
	3.3
	± 0.5   
	3.4
	± 0.6   
	3.3
	± 0.4   
	3.6
	± 0.5   
	0.364

	Baseline TASPE, mm
	107(82,9,10,6)
	2.4
	± 0.4   
	2.4
	± 0.5   
	2.3
	± 0.4   
	2.3
	± 0.4   
	0.846

	Baseline RV S', m/s
	103(80,9,8,6)
	0.1
	± 0.0   
	0.1
	± 0.0   
	0.1
	± 0.0   
	0.1
	± 0.0   
	0.374

	Baseline Mitral E, m/s
	108(83,9,10,6)
	0.8
	± 0.2   
	0.8
	± 0.1   
	0.8
	± 0.1   
	0.8
	± 0.2   
	0.867

	Baseline Mitral A, m/s
	108(83,9,10,6)
	0.7
	± 0.2   
	0.7
	± 0.1   
	0.7
	± 0.2   
	0.6
	± 0.1   
	0.375

	Baseline Mitral E/A (calculated)
	108(83,9,10,6)
	1.5
	± 2.6   
	1.1
	± 0.4   
	1.2
	± 0.4   
	1.5
	± 0.7   
	0.939

	Baseline Mitral E/e'(septal)
	108(83,9,10,6)
	9.6
	± 6.7   
	9.0
	± 3.0   
	8.2
	± 1.2   
	8.4
	± 2.3   
	0.885

	Baseline Mitral E/e'(lateral)
	108(83,9,10,6)
	7.6
	± 2.7   
	8.7
	± 1.4   
	7.4
	± 1.7   
	5.9
	± 0.9   
	0.226

	Baseline Mitral E/e'(average)
	108(83,9,10,6)
	8.6
	± 4.0   
	8.8
	± 1.6   
	7.8
	± 1.4   
	7.1
	± 1.6   
	0.735

	2D Circumferential Strain, % 
	101(77,9,10,5)
	-20.6
	± 6.1   
	-19.3
	± 5.5   
	-21.3
	± 7.5   
	-16.4
	± 3.5   
	0.446

	Baseline 2D GLS, %
	88(62,10,10,6)
	-21.0
	± 2.2   
	-22.4
	± 2.2   
	-21.9
	± 1.8   
	-22.1
	± 3.4   
	0.190


1 Based on ANOVA Test
Abbreviations: LVEDV (left ventricular end-diastolic volume), LVESV (left ventricular end-systolic volume), 2D (two-dimensional), LVEF (left ventricular ejection fraction), RV (right ventricle), TAPSE (tricuspid annular plane systolic excursion), GLS (global longitudinal strain)
Supplemental Table 4. Comparison of echocardiographic parameters in study arms from baseline to assignment point
	Echo Parameters, Mean ± SD
	N
	Combined Arms (B+C)
(N=20)
	Arm D
(N=6)
	
	Adjusted P-value1

	
	
	Baseline
	At Randomization
	Baseline
	At Assignment 
	
	

	Averaged LVEDV (2C&4C), mL                
	 (20,6)
	82.44 ± 18.64
	85.71 ± 22.76
	78.12 ± 26.26
	76.32 ± 22.00
	
	0.461

	Averaged LVESV (2C&4C), mL                 
	(20,6)
	29.41 ± 8.52
	36.31 ± 9.89
	28.75 ± 11.46
	37.33 ± 12.57
	
	0.691

	2D LVEF, %                         
	(20,6)
	64.0 ± 5.0
	58.0 ± 4.0
	64.0 ± 3.0
	51.0 ± 3.0
	
	0.001

	RV Basal Diameter, mm                            
	(17,6)
	3.39 ± 0.52
	3.36 ± 0.42
	3.60 ± 0.55
	3.23 ± 0.46
	
	0.412

	TAPSE, mm                                               
	(18,6)
	2.32 ± 0.42
	2.26 ± 0.51
	2.27 ± 0.41
	2.10 ± 0.28
	
	0.504

	RV S’, m/s                                                    
	(16,6)
	0.13 ± 0.03
	0.12 ± 0.02
	0.13 ± 0.02
	0.10 ± 0.02
	
	0.058

	Mitral E, m/s                                              
	(19,6)
	0.78 ± 0.12
	0.73 ± 0.14
	0.83 ± 0.22
	0.57 ± 0.18
	
	0.023

	Mitral A, m/s                                                 
	(19,6)
	0.72 ± 0.17
	0.68 ± 0.15
	0.57 ± 0.09
	0.56 ± 0.12
	
	0.181

	Mitral E/A 
	(19,6)
	1.15 ± 0.39
	1.12 ± 0.32
	1.54 ± 0.66
	1.05 ± 0.34
	
	0.390

	Mitral E/e’ (average)
	(19,6)
	8.28 ± 1.56
	8.68 ± 2.31
	7.14 ± 1.58
	6.26 ± 2.26
	
	0.128

	2D Circumferential Strain, % 
	(17,5)
	20.78 ± 6.59
	19.50 ± 6.21
	16.43 ± 3.50
	14.39 ± 3.07
	
	0.300

	2D GLS, %                             
	(20,6)
	22.13 ± 1.99
	17.58 ± 1.89
	22.08 ± 3.37
	17.23 ± 1.80
	
	0.652


1ANCOVA Type III test was used to determine if two groups (Group B and C together, Group D) are significantly different from each other on echo parameters (mean, SD) at Assignment Month adjusted for baseline values.
Abbreviations: LVEDV (left ventricular end-diastolic volume), LVESV (left ventricular end-systolic volume), 2D (two-dimensional), LVEF (left ventricular ejection fraction), RV (right ventricle), TAPSE (tricuspid annular plane systolic excursion), GLS (global longitudinal strain)










Supplemental Table 5. Comparison of change in echocardiographic parameters in study arms from baseline to assignment point

	Echo Parameters (Change from Assignment Point to Baseline), Mean ± SD
	N
	Combined Arm (B+C)
(N=20)
	Arm D
(N=6)
	 P-value1

	Averaged LVEDV (2C&4C), mL        
	(20,6)
	3.27 ± 22.02
	-1.80 ± 16.41
	0.608

	Averaged LVESV (2C&4C), mL          
	(20,6)
	6.90 ± 8.40
	8.58 ± 7.84
	0.665

	2D LVEF, %                      
	(20,6)
	-0.07 ± 0.04
	-0.12 ± 0.03
	0.006

	RV Basal Diameter, mm             
	(17,6)
	-0.03 ± 0.55
	-0.37 ± 0.74
	0.245

	TAPSE, mm                                            
	(18,6)
	-0.06 ± 0.52
	-0.17 ± 0.42
	0.642

	RV S’, m/s                                             
	(16,6)
	-0.01 ± 0.03
	-0.03 ± 0.03
	0.162

	Mitral E, m/s                                           
	(19,6)
	-0.05 ± 0.16
	-0.27 ± 0.24
	0.019

	Mitral A, m/s                                           
	(19,6)
	-0.04 ± 0.20
	-0.01± 0.18
	0.752

	Mitral E/A  
	(19,6)
	-0.04 ± 0.43
	-0.49 ± 0.64
	0.059

	Mitral E/e’ (average)
	(19,6)
	0.40 ± 2.14
	-0.88 ± 1.73
	0.199

	2D Circumferential Strain, %
	(17,5)
	1.29 ± 5.63
	2.04 ± 4.13
	0.787

	2D GLS, %
	(20,6)
	4.56 ± 1.80
	4.85 ± 2.18
	0.740


1 Based on one-way ANOVA test
Abbreviations: LVEDV (left ventricular end-diastolic volume), LVESV (left ventricular end-systolic volume), 2D (two-dimensional), LVEF (left ventricular ejection fraction), RV (right ventricle), TAPSE (tricuspid annular plane systolic excursion), GLS (global longitudinal strain)
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