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IMPORTANCE Surgical aortic valve replacement (SAVR) has increased risk for patients with
aortic stenosis (AS) and a history of coronary artery bypass graft (CABG) surgery.
Transcatheter aortic valve replacement (TAVR) may be an alternative.

OBJECTIVE To compare TAVR with SAVR outcomes in patients at intermediate operative risk
with prior CABG surgery.

DESIGN, SETTING, AND PARTICIPANTS In this post hoc analysis of the Surgical Replacement
and Transcatheter Aortic Valve Implantation (SURTAVI) noninferiority randomized clinical
trial, patients with severe, symptomatic AS at intermediate operative risk were enrolled from
87 centers across the United States, Europe, and Canada from June 2012 to June 2016 and
followed-up with up to July 2017. Those with a history of CABG surgery were considered for
analysis. Data were analyzed from September to December 2017.

INTERVENTIONS A total of 1746 patients were enrolled and randomized 1:1 to self-expanding
TAVR or SAVR. An implant was attempted in 1660 patients, of whom 273 had prior CABG surgery,
including 136 who underwent attempted TAVR and 137 who underwent attempted SAVR.

MAIN OUTCOMES AND MEASURES The primary outcome was all-cause mortality or disabling
stroke at 1-year follow-up. Efficacy outcomes included quality of life, measured using the
Kansas City Cardiomyopathy Questionnaire at 30 days, 6 months, and 1year, and distance
walked in 6 minutes, measured using the 6-minute walk test at 30 days and 1year.

RESULTS Of the 136 patients in the TAVR cohort, 111 (81.6%) were male, and the mean (SD)
age was 76.9 (6.5) years; of the 137 in the SAVR cohort, 117 (85.4%) were male, and the mean
(SD) age was 76.6 (6.5) years. The mean (SD) Society of Thoracic Surgeons Predicted Risk of
Mortality score was 5.0% (1.6%) in the TAVR cohort and 5.2% (1.7%) in the SAVR cohort.
All-cause mortality or disabling stroke at 1-year follow-up was 8.9% (95% Cl, 5.2-15.2) in the
TAVR cohort and 6.7% (95% Cl, 3.5-12.8) in the SAVR cohort (log-rank P = .53). Compared
with patients receiving SAVR, the mean (SD) Kansas City Cardiomyopathy Questionnaire
summary score was significantly better among patients receiving TAVR at 30 days (81.4 [19.2]
vs 69.7 [22.6]; P < .001); treatments were similar at 1year (85.7 [14.6] vs 82.8 [18.4]; P = .19).
Compared with patients in the SAVR cohort, those in the TAVR cohort showed greater mean
(SD) improvement in distance walked at 1year (48.3 [120.6] m vs 16.8 [88.7] m; P = .04).

CONCLUSIONS AND RELEVANCE Both TAVR and SAVR were safe for intermediate-risk patients ‘a“f‘]jltlg‘t’lz‘::f:r':th';'; :t‘ﬁ:‘e";n Sofihic
with AS and prior CABG surgery. The transcatheter approach facilitated faster improvement
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in quality of life and better exercise capacity at 1-year follow-up. Corresponding Author: Michael J

Reardon, MD, Houston Methodist
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Comparison of Outcomes After TAVR vs SAVR Among Intermediate-Risk Patients With a History of CABG

oronary artery disease previously treated with coro-

nary artery bypass graft (CABG) surgery is common in

patients with severe, symptomatic aortic stenosis (AS)
and increases the complexity of surgical aortic valve replace-
ment (SAVR) owing to the risks of sternal re-entry with car-
diac or graft injury.!”® Transcatheter aortic valve replacement
(TAVR)is a less invasive approach that may be particularly well-
suited for these patients. The purpose of this study was to com-
pare outcomes after TAVR using a self-expanding device with
outcomes after SAVR in patients with AS at intermediate
operative risk and a history of CABG surgery.

Methods

Patients and Design

The Surgical Replacement and Transcatheter Aortic Valve Im-
plantation (SURTAVI) trial (NCT01586910) enrolled patients
across 87 sites in the United States, Europe, and Canada
between June 2012 and June 2016.° Aortic valve replacement
was attempted in 1660 patients, of whom 864 had an
attempted TAVR and 796 had an attempted SAVR. The trial
complied with the Declaration of Helsinki, all local ethics
committees approved the research protocol, and written
informed consent was obtained from all patients. The trial
protocol can be found in Supplement 1. A total of 136 patients
who received TAVR and 137 who received SAVR underwent
CABG surgery prior to enrollment in the trial and were included
in this post hoc analysis (eFigure 1in Supplement 2).

End Points

The primary end point was all-cause mortality or disabling stroke
at 1-year follow-up, with disabling stroke defined according to the
Valve Academic Research Consortium-2 (VARC-2).” Other safety
and efficacy end points were explored through 1-year follow-up,
including symptom status defined by New York Heart Associa-
tion (NYHA) class, quality of life assessed by the Kansas City
Cardiomyopathy Questionnaire,® and exercise capacity deter-
mined by the 6-minute walk test.®

Statistical Analysis

Categorical variables were compared using x? or Fisher exact
tests. Continuous variables were presented as means with SDs
and compared using the t test. Kaplan-Meier estimates were used
to construct all-cause mortality or disabling stroke for the time-
to-event analysis. The log-rank test was used to compare the time
toevents. All testing used a 2-sided a level less than .05. Cox pro-
portional hazard modeling was used to test for an interaction be-
tween prior CABG surgery and no prior CABG surgery for any
safety outcome at 30 days and 1 year. Statistical analyses were
performed using SAS version 9.4 (SAS Institute).

. |
Results

Patients
The baseline characteristics are presented in Table 1. Of the 136
patients in the TAVR cohort, 111 (81.6%) were male, and the
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Key Points

Question Is there evidence to guide the treatment decision
between transcatheter or surgical aortic valve replacement for
patients with aortic stenosis at intermediate operative risk and
a history of coronary artery bypass graft (CABG) surgery?

Findings In this post hoc analysis of 273 intermediate-risk
patients with prior CABG surgery enrolled in a randomized clinical
trial, both transcatheter and surgical aortic valve replacement
were safe and provided symptom relief. The transcatheter
approach provided more rapid improvement in quality of life

and better exercise tolerance at 1-year follow-up.

Meaning Transcatheter and surgical aortic valve replacement
are appropriate treatments in patients with prior CABG surgery,
and the less-invasive transcatheter approach may facilitate
faster recovery.

mean (SD) age was 76.9 (6.5) years; of the 137 in the SAVR co-
hort, 117 (85.4%) were male, and the mean (SD) age was 76.6
(6.5) years. The mean (SD) Society of Thoracic Surgeons
Predicted Risk of Mortality score was 5.0% (1.6%) in the TAVR
cohort and 5.2% (1.7%) in the SAVR cohort.

Clinical Outcomes

Clinical outcomes are presented in Table 2. All-cause mortal-
ity or disabling stroke at 1-year follow-up did not differ be-
tween treatments (TAVR: 8.9%; 95% CI, 5.2-15.2; SAVR: 6.7%;
95% CI, 3.5-12.8; P = .53) (eFigure 2 in Supplement 2). There
was no significant difference in all-cause mortality or all stroke
at 30 days.

Several adverse events were more common at 30 days
following SAVR compared with TAVR, including stage 2 or 3
acute kidney injury, requirement for blood transfusion, and
new or worsening atrial fibrillation. A new permanent pace-
maker was required more often following TAVR than SAVR.
There was no interaction between prior CABG surgery and no
prior CABG surgery status for any outcome at 30 days or 1 year
(eTable 1in Supplement 2).

Aftercare and Symptom Status

Compared with patients undergoing SAVR, patients undergo-
ing TAVR had a shorter index hospital stay (mean [SD] dura-
tion, 5.1 [3.8] days vs 9.0 [5.7] days; P < .001). More patients
in the TAVR cohort were discharged directly home rather than
to another care facility compared with those in the SAVR co-
hort (125 0f 136 [91.9%] vs 99 0f 137[72.3%]; P < .001) (eTable 2
in Supplement 2). At 30 days, 98 of 131 patients receiving TAVR
(74.8%) and 70 of 125 patients receiving SAVR (56.0%) were
in NYHA class I (P = .002). At 1-year follow-up, there was no
difference between groups, with 91 of 125 patients in the TAVR
cohort (72.8%) and 80 of 111 in the SAVR cohort (72.1%) in NYHA
class I (P = .94) (eFigure 3 in Supplement 2).

Exercise Capacity and Quality of Life

Patients receiving TAVR walked significantly farther in 6 min-
utes than patients receiving SAVR at 30 days and 1 year (Figure,
A). The Kansas City Cardiomyopathy Questionnaire overall
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Table 1. Baseline Demographic Characteristics and Medical History

Table 2. 30-Day and 1-Year Adjudicated Outcomes®

No. (%) No. (%)
TAVR SAVR TAVR SAVR
Characteristic (n=136) (n=137) P Value Outcome (n=136) (n=137) P Value
Demographic Characteristics 30-d Outcomes
Age, mean (SD), y 76.9 (6.5) 76.6 (6.5) .70 A_ll—cayse mortality or 1(0.7) 4(2.9) .18
Male 111(81.6)  117(85.4) .40 disabling stroke
All-cause mortality 0 1(0.7) 32
STS-PROM score, mean (SD), % 5.0 (1.6) 5.2(1.7) .60
Cardiovascular mortality 0 1(0.7) 32
NYHA class
All stroke 5(3.7) 7 (5.1) 5
I 61 (44.9) 58 (42.3)
.65 Disabling stroke 1(0.7) 3(2.2) 31
I 70 (51.5) 73(53.3)
Life-threatening 7 (5.1) 8(5.9) .80
v 5@3.7) 6 (4.4) or disabling bleeding
6-Minute walk test distance, 281.0 277.1 .79 Major bleeding 10(7.4) 11(8.1) .83
SD), 116.8 113.1 ; .
mean (SD), m (116.8) (113.1) Transfusion of PRBCs, units® 13 (9.6) 53(38.7) <.001
Diabetes 53(39.0) 57 (41.6) .66
— 2-3 6 (4.4) 26 (19.0) <.001
Creatinine level >2 mg/dL 1(0.7) 3(2.2) .62
. 24 4(2.9) 17 (12.4) <.001
Hypertension 130 (95.6) 130 (94.9) .79
. . Major vascular 7 (5.1) 3(2.2) .20
Peripheral vascular disease 61 (44.9) 60 (43.8) .86 complications
Cerebrovascular disease 29 (21.3) 27 (19.7) 74 Acute kidney injury 0 4(2.9) .04
Prior stroke 14(10.3) 13(9.5) 82 SlaosRIo
= = Myocardial infarction 1(0.7) 1(0.7) >.99
Chronic lung disease 45 (33.3)° 49 (35.8) .67
= - Permanent pacemaker 33(24.3) 7 (5.2) <.001
Medical History
; : Atrial fibrillation 13(9.6) 55(37.5) <.001
Time since CABG surgery, 13.0(6.3) 13.0(6.4) .93
mean (SD), y 1-y Outcomes
Operative incidence All-cause mortality or 12 (8.9) 10(6.7) .53
First reoperation 134 (98.5) 135 (98.5) disabling stroke
cardiovascular surgery .99 All-cause mortality 8(5.9) 6 (4.5) .60
Second reoperation 2 (1.5) 2(1.5) Cardiovascular mortality 6 (4.5) 6 (4.5) .99
i L
cardiovascular surgery All stroke 9(6.7) 10(7.5) 79
LIMA grafts 118(86.8) 114 (83.2) 41
. Disabling stroke 4(3.0) 4(3.0) .99
Prior PCI 48 (35.3) 51(37.2) 74
o Life-threatening 9(6.7) 11(8.2) .65
Pre-existing IPG/ICD 14 (10.3) 18 (13.1) 47 or disabling bleeding
Angina 26(19.1) 27(19.7) .90 Major bleeding 14 (10.4) 17 (12.0) .70
Prior myocardial infarction 43 (31.6) 47 (34.3) .64 Myocardial infarction 2 (1.5) 4(3.0) 40
Atrial fibrillation/flutter 41 (30.1) 37 (27.0) .57 Permanent pacemaker 41 (29.0) 12 (9.0) <.001
Echocardiography, mean (SD) Atrial fibrillation 22 (13.3) 63(39.0) <.001
Left ventricular 58.7(11.1) 57.5(11.8) .38 Aortic valve hospitalization 18 (6.7) 8(6.0) .82
jection fracti %
E16C '|on IS, %8 Reintervention 4(2.2) 1(0.7) 32
Aortic valve area, cm? 0.79(0.21) 0.82(0.21) .40
Mean gradient, mm Hg 43.0(11.7) 445(12.7) .31 Abbreviations: PRBC, packed red blood cell; SAVR, surgical aortic valve
. replacement; TAVR, transcatheter aortic valve replacement.
Anatomical factors . .
2 Data are presented as events (Kaplan-Meier estimates), and P values are
Severe aortic calcification 20(14.7) 20 (14.6) .98 calculated based on the log-rank test.
Prohibitive chest deformity 1(0.7) 0 -50 b Transfusion of PRBCs is presented as events (percentage rate).

Abbreviations: CABG, coronary artery bypass grafting; ICD, implantable
cardioverter-defibrillator; IPG, implantable pulse generator; LIMA, left internal
mammary artery; NYHA, New York Heart Association; PCl, percutaneous
coronary intervention; SAVR, surgical aortic valve replacement; STS-PROM,
Society of Thoracic Surgeons' Predicted Risk of Mortality; TAVR, transcatheter
aortic valve replacement.

Sl conversion factor: To convert creatinine level to micromoles per liter, multiply
by 88.4.

@ Data were available for 135 patients.

summary score demonstrated clinically meaningful improve-
ment in quality of life over time for patients in both treat-
ment arms (Figure, B). Patients in the TAVR cohort showed a
larger improvement at 30 days compared with those in the
SAVR cohort, but by 1 year, the degree of improvement was
similar between groups.

JAMA Cardiology August 2019 Volume 4, Number 8

Echocardiographic Findings

At each time point after the procedure, the mean aortic valve
gradient was lower (mean [SD] gradient at 1-year follow-up:
TAVR, 8.2 [3.5] mm Hg; SAVR, 11.6 [5.1] mm Hg; P < .001).
Additionally, the aortic valve area was larger for patients re-
ceiving TAVR compared with those receiving SAVR (mean [SD]
aortic valve area at 1-year follow-up: TAVR, 2.2 [0.6] cm?; SAVR,
1.8 [0.6] cm?; P < .001) (eFigure 4 in Supplement 2).

|
Discussion

This post hoc analysis from the SURTAVI trial® suggests that
forintermediate-risk patients with symptomatic, severe AS and
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Figure. Exercise Capacity and Quality-of-Life Outcomes at 1 Year
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A, The mean difference in meters walked at 30 days and 1year relative to
baseline in patients receiving transcatheter aortic valve replacement (TAVR; 112
patients at 30 days and 103 at 1year) and surgical aortic valve replacement
(SAVR; 103 patients at 30 days and 90 at 1year). B, Mean Kansas City
Cardiomyopathy Questionnaire (KCCQ) overall summary score for patients
receiving TAVR and SAVR. Data were available at baseline, 30 days, 6 months,

and 1year for 135, 133, 121, and 116 patients receiving TAVR, respectively, and for
133,123,120, and 106 patients receiving SAVR. The difference between groups
was significant at 30 days.

2P <.001
bp=.04.

prior CABG surgery, TAVR using the self-expanding valve and
SAVR are both safe. The rate of all-cause mortality and dis-
abling stroke as well as the individual components of this pri-
mary end point were similar at 30 days and 1 year. Complica-
tions of the procedures differed, with those receiving SAVR
having more transfusions, acute kidney injury, and atrial fi-
brillation. Transcatheter aortic valve replacement led to a
higher pacemaker rate but also to significantly better aortic
valve area and mean gradient and a more rapid improvement
in symptoms, exercise capacity, and quality of life.
Reoperation in patients with prior CABG surgery carries
increased risk both because these patients tend to be older
and have more comorbidities and because of the risk of car-
diac or graft injury during sternal re-entry.!”> Real-world clini-
cal practice is steering away from repeated surgery in favor of
TAVR. A 2018 analysis from the National Inpatient Sample
database between 2012 and 2014'° showed that for patients
with prior CABG surgery, the number of TAVRs increased
from 1615 in 2012 to 4400 in 2014, while the number of
SAVRs decreased from 2285 to 1895 during this period. In
Germany, TAVR was the preferred therapy in nearly 90% of
patients with prior CABG in 2013." The available clinical evi-
dence generally supports this trend. Outcomes of the Place-
ment of Aortic Transcatheter Valves IA randomized clinical
trial favored SAVR,'? while those in the CoreValve Pivotal
Trial favored TAVR.!* A 2016 review and meta-analysis'*
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found that patients with previous CABG surgery treated with
TAVR or SAVR had similar short-term and long-term survival,
but TAVR resulted in a shorter hospital stay and a greater
need for postprocedure pacemakers.

It is interesting that although quality-of-life improve-
ment for SAVR caught up to that for TAVR by 1 year, the exer-
cise capacity was better for TAVR throughout follow-up. There
are at least 2 potential reasons for this. Some patients may
believe themselves to be disabled even if they are objectively
doing well. Also, TAVR’s superior hemodynamics may have
facilitated increased transvalvular flow needed for exercise.

Limitations

This study has limitations. The cohort in this post hoc analy-
sis represents 16.4% of the total SURTAVI trial population with
an attempted implant. Firm conclusions cannot be drawn
because of the limited statistical power.

. |
Conclusions

Our study suggests that both SAVR and TAVR are safe for patients
with prior CABG surgery at intermediate operative risk. Treat-
ment modality influenced the postoperative course, with TAVR
facilitating faster improvement in quality of life and more
robust exercise tolerance, which persisted at 1-year follow-up.
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