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Clinically Significant Increases from Baseline In SAQ Scores

Increases in SAQ scores from baseline were calculated for 1, 3, 6, 12, 24 and 36 months
of follow-up. We defined “clinically significant” changes in each of the SAQ scales using
criteria described by Wyrwich et al." These criteria are based on evaluation of the
questions for the specific domains. The measures are not continuous, but rather the
scores vary discontinuously by movement from one level to the next, up or down. A
clinically significant change should reflect a change in at least one but perhaps more than
one of the questions making up a domain. Furthermore, the instrument being evaluated
should otherwise be validated, including face validity, that it is well anchored,
responsive, reliable and predictable.

The SAQ Physical Limitation (PL), Angina Stabilty (AS), Angina Frequency (AF),
Treatment Satisfaction (TS) and Quality of Life (QoL) scales, are composed of 9, 1, 2, 4
and 3 questions with 5-6 responses each. Because the SAQ is transformed to a 0-100
point range, a ‘shift’ in a patient’s response of a single category would not result in the
same change in score for each domain. Therefore, an intra-individual change within each
scale requires a different threshold for each SAQ domain. Examination of the questions
suggests that a single shift of only 1 response on 1 of the questions would not necessarily
indicate a clinically significant change in a patient’s condition (except AS), while a
change of more than 2 categories on any of the AF, TS or QoL questions (3 for PL) ora 1
category change on 2 or more questions (3 for PL) would be clinically significant. These
magnitudes of change represent changes in score of 8.33, 25, 20, 12.5 and 16.66 points
on the PL, AS, AF, TS and QoL scales, respectively.

Therefore, we defined clinical significance as >8, >25, >20, >12 and >16 point
differences on the physical limitation, angina stability, angina frequency, treatment
satisfaction and quality of life scales respectively. Contingency table analysis (chi-
square) was used to compare PCI + OMT and OMT differences. Multivariable logistic
regression was used to adjust for age, gender, race, previous MI, diabetes, baseline CCS
score, and previous CABG.

Table 2 in the manuscript presents the percentages of PCI + OMT and OMT patients with
clinically significant increases in SAQ scores. There was a significantly greater
percentage of PCI + OMT patients with greater increases in physical limitation and
quality of life scores at 1, 3 and 6 months from baseline. Thereafter, there were no
significant differences between PCI + OMT and OMT. Although the nonsignificant p
values at 12 months and following could be attributed to decreasing sample sizes (and
thus power), the observed differences in percentages between PCI and OMT became
smaller with increasing follow-up. Differences in angina frequency favored PCI + OMT
over all 36 months of follow-up. For angina stability, there was only a significant
difference between PCI + OMT and OMT at 1 month. Differences in treatment
satisfaction were virtually the same except at 24 months with OMT percentage greater
than PCI + OMT.



Adjustment for age, gender, race, previous MI, diabetes, baseline CCS score, and
previous CABG made little impact on differences between observed and predicted
proportions of patients with clinically significant increases in scores, differing in only the
second and third decimal places. Consequently, the magnitude of p values of PCI +
OMT vs. OMT differences changed only slightly.

Strategy for Handling and Analyzing Missing Quality of Life Data in the
COURAGE Trial

Missing data present a challenge for analysis, particularly when the data are missing not
at random (MNAR), that is, the potential response is related to the missing mechanism or
the reason for missingness. Data that are missing at random (MAR), that is, the response
is not related to the reason for missingness (but may be related to other covariates), can
be imputed, or analyzed by straightforward maximum likelihood methods. Quality of life
and health status data that are missing are probably MNAR, in that patients in poorer
health may be less likely to complete a questionnaire regarding their health.

SAQ and RAND-36 data in the COURAGE trial followed typical patterns of longitudinal
assessment — smaller number of responses with increasing follow-up time. Our strategy
for handling missing data involved three components: 1) assessment of the amount of
missing data in each arm of the study at each follow-up time, 2) assessment of the
patterns of missing data, and 3) multiple analyses making MAR and MNAR assumptions.
Each analysis makes assumptions about missing data that cannot be verified. Thus,
analyses of these data constitute sensitivity analyses to address a problem that exists in
every study where there are missing data.

Missing data in PCI+OMT and OMT arms

The total number of patients with valid SAQ data at each follow-up time are given in
Table 1 of the paper in parentheses following the mean and standard deviation. For
example, there were 939 PCI+OMT, and 939 OMT only patients with baseline physical
limitation scores. The proportion of patients missing a baseline score would be 1 —
939/1149, or 18.2% for PCI+OMT, and 1- 939/1138, or 17.5% for OMT only. The last
two columns of the table present the percent missing for each arm at each time point
based on the total number of patients still being followed. In other words, patients lost to
follow-up or who died were excluded from the denominator. The percent missing was
very similar between the two groups at each time point. We concluded that the amount
of missing data in each arm was similar, and would not need to be accounted for in the
statistical models.

At 36 months, SAQ data were available for about 70% of COURAGE patients remaining
in the trial. At 48 months the percentage fell to about 55% and we therefore limited the
analyses to 36 months. The statement in the paper that 328 coronary intervention group
and 303 medical therapy group patients had complete data for 36 months does not mean
that only 631 had valid data at 36 months. The 631 (28% of the total 2,287 patients) were
patients who had SAQ scores at each follow-up time from baseline to 36 months. There



would be other individuals who had scores at 36 months, but, for example, didn’t have
scores at 6 months or 24 months.

A table of means, standard deviations and valid N for the RAND-36 are presented in the
supplement, but not in the manuscript. The percentage of missing RAND-36 scores was
similar for PCI+OMT and OMT only patients at each follow-up time as it was for the
SAQ.

Missing data patterns

Missing data patterns impact the type of analyses that can be done. Analyses for NMAR
data generally assume a monotone missing pattern. That is, patients have complete data
up to some given follow-up time and then drop out. Drop out is not assumed to be
random and is referred to as nonignorable dropout. The following schematic represents
the monotone drop out pattern for the SAQ from, left to right, baseline, 1, 3, 6, 12, 24 and
36 months. X represents a valid observation, and 0 a missing observation.

Monotone missing data pattern

X000000 Baseline only
XX00000 Baseline, 1 month
XXX0000 Baseline — 3 months
XXXX000 Baseline — 6 months

XXXXX00 Baseline — 12 months
XXXXXXO0 Baseline — 24 months
XXXXXXX  Baseline — 36 months

Obviously not all patients fit one of these patterns and exhibit some intermittent missing
pattern. Intermittent missing means that a patient may have, for example, a missing value
at a given follow-up time, but then a valid observation at the next follow-up. The
following schematic represents some of the intermittent patterns observed for the SAQ.

Intermittent missing pattern

0XXXX00
XOXXXXX
X0XXXXO0
XXXX0XX
XX0XXX0
XXX0XXX
XX0XXXX
XXXX0X0



For patients with intermittent missing patterns, we assumed that missing was random up
to their last follow-up and imputed those values. For example, patients with pattern
X0XXXX0 would have their 1 month value imputed, and then would have been
considered a “drop out” at 36 months. Thus we created a data file of only monotone
missing patterns, and then analyzed these data with a pattern mixture model assuming
nonignorable dropout. References were provided in the manuscript for this strategy. The
same strategy was followed for RAND-36 data

Multiple imputation

Multiple imputation of missing data typically involves generating 3-5 data files with
complete data, analyzing each separately, and then combining the results such that the
parameter estimates and standard errors of the models reflect the uncertainty of multiple
imputation. With repeated measures data, the process becomes more complicated.

First, missing SAQ and RAND-36 baseline values were imputed using demographic and
baseline clinical variables. We generated 5 such data files. Then we randomly selected
one of these and imputed missing 1 month values using demographic and clinical
variables, and the baseline value, whether observed or imputed, again generating 5 such
data files. Randomly selecting one of these 5, we imputed missing 3 month values, using
demographic and clinical variables, baseline and 1 month variables, generating 5 “filled
in” files. We repeated this process for missing values up to 24 months and analyzed the
data to 36 months, combining the results for 5 randomly selected “filled in” data files, all
with monotone missing patterns. Observed scores of SAQ domains were used to impute
missing values of other SAQ domains preceding and concurrent with the follow-up time
of the missing value. The same procedure was followed for the RAND-36. Imputation
and analysis was limited to 36 months because of the large amount of missing data
beyond this time frame.

As described in the Methods section of the manuscript, multiple imputation by chained
equations (MICE) as implemented in the Stata routine ice was used to impute missing
data. A run-in of 100 cycles was used to assess stability of the imputed data. There were
no observed patterns in the imputed data beyond 20 cycles. And there was no evidence
of auto-regression between imputations; correlations were virtually identical among all
imputations.

To summarize, the amount of missing SAQ and RAND-36 data increased with increasing
follow-up from baseline, but the amount of missing data were very similar for PCI+OMT
and OMT only arms at each follow-up time. We made the assumption that intermittent
missing data patterns were MAR and imputed these data up to 24 months post-treatment.
The imputed data were stable after a run-in of about 20 cycles and showed no evidence of
auto-regression among imputations.



Analysis

Analyses of data with missing values can be considered sensitivity analyses because all
analyses make assumptions and about missingness that cannot be verified. Our primary
analyses involved 1) analysis of observed data at each follow-up time with separate
unpaired t-tests, 2) longitudinal analysis of all data assuming that missingness was MAR
using linear mixed effects models, and 3) multiple imputation of intermittent missing
data, assuming it was MAR, and analysis using a pattern mixture model assuming
nonignorable dropout. This analysis also used mixed effects models. In addition, we
analyzed the 631 patients that had complete data out to 36 months post-treatment. The
assumption was that the 631 were a representative sample of the total 2,287 patients.

The first analysis comparing PCI+OMT vs. OMT only means at each time point utilized
unpaired t-tests. Unadjusted p values for each comparison were presented for SAQ
means in Table 1. We debated whether to include some adjustment for multiple testing,
such as a Bonferroni correction, but ended up including only the unadjusted p values. If a
correction was made for testing 5 SAQ domains at each follow-up time, a p value of
0.005 would have been required for a statistically significant finding (0.05/2/5 for a two-
sided test at the 0.05 alpha level). It turned out that for most of the SAQ domains, the
unadjusted and adjusted p values would have given essentially the same results —
significant differences at 3 and 6 months, and sometimes 12 and 24 months. In the main
clinical paper, multiple testing was accounted for by using an alpha level of 0.01. This
strategy would have led to the same conclusions in this analysis.

The analysis at each time point does not, of course, allow a statistical conclusion about
changes in mean scores over time — only a descriptive inference can be made. To assess
whether there were changes in mean scores over time, and differences between PCI +
OMT and OMT with respect to change, longitudinal, or repeated measures, analyses were
performed using mixed effects models. In these models, treatment and follow-up time
were fixed effects and patients were random effects. These models included a treatment
by time interaction term to assess whether the pattern of change over time, i.e., trends,
were the same for PCI + OMT and OMT. A significant interaction would indicate that
trends over time differed between the two arms. Inspection of the plots of mean scores
(Figures 2 and 3 in the manuscript) indicated that changes in mean scores over time were
not linear. Thus, quadratic and cubic polynomials of time (time squared and time cubed)
were included in the mixed models to account for the nonlinear trends. The models
included the linear, quadratic and cubic interactions with treatment type. These models
utilized all available data with the assumption that missing data were MAR. Both PCI +
OMT and OMT had significant increases in means scores up to 3-6 months post-
treatment. Generally, the time by treatment type interaction (up to the cubic interaction)
was significant for all SAQ and most RAND-36 domains. The significant time by
treatment type interactions indicated that the increase in mean scores was significantly
greater for PCI + OMT than the increase for OMT. Means scores tended to remain at
about the same level for both arms after 6-12 months.



Pattern mixture models assume that dropout is nonignorable, but make no differentiation
regarding the cause of dropout. Thus, COURAGE patients who died were not analyzed
any differently than those who dropped out for unknown reasons. Pattern mixture models
require a monotone missing pattern and so the intermittent missing data were imputed
assuming MAR. The follow-up time at which a SAQ or RAND-36 score was missing,
and there were no subsequent observations, was considered the dropout time. These
models included quadratic and cubic, along with interaction terms, as in the mixed effects
MAR models. Data were analyzed out to 36 months post-treatment. Differences
between PCI and OMT arms were consistent with those found in the mixed effects
models and the analyses of observed means. Generally, estimates of predicted mean
scores from these models tended to be lower by as much as 5-6 points than the observed
mean scores.

All of the analyses suggested an increase in SAQ and RAND-36 mean scores from
baseline to about 6 months for both PCI and OMT arms. Increases to about 6 months
were significantly greater for PCI+OMT than for OMT only. Thereafter, mean scores
remained at about the same levels.
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Table 1S shows the baseline characteristics of patients, and end points, by randomly
assigned group, percutaneous coronary intervention (PCI) and optimal medical therapy
(OMT) vs. OMT alone.

Table 1S: Baseline Characteristics and Endpoint Summary

Variable PCI+OMT OoMT P Value
(n =1149) (n =1138)

Baseline
Age (years) 62 +10 62 + 10 0.54
Male gender (%) 85(979) 85(968) 0.95
Prior Ml (%) 38(437) 39(439) 0.80
Diabetes (%) 32 (367) 35(399) 0.12
Hypertension (%) 66 (757) 67 (764) 0.53
CCS Angina Class (%) 0.24

Missing 3(0) 2 (0)

0 135 (12) 148 (13)

I 340 (30) 341 (30)

Il 409 (36) 425 (37)

11 261 (23) 221 (19)
Median duration of angina - monthst 5 (1, 15) 5(1, 15) 0.53
Median episodes per week with 3(1,6) 3(1,6) 0.83
exertion or at rest, last montht
Endpoints
Death (%) 7.7 (85) 8.3 (95) 0.38
MI (%) 12.3 (143) 11.8 (128) 0.33
Death or Ml (%) 19.0 (211) 18.5 (202) 0.62

PClI=percutaneous coronary intervention. OMT=optimal medical therapy. MI=myocardial infarction.
CCS=Canadian Cardiovascular Society.
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Table 2S shows risk factors and medications from the main clinical paper. Some improvement over
time is noted, but the patients generally had good risk factor control at baseline. Whether this

constituted “optimal medical therapy” is conjectural.

Table 2S: Risk Factors and Medication Usage Over Time*

PCI+OMT (N=1149) OMT (N=1138)

Baseline 1 Year 3 Years 5 Years Baseline 1 Year 3 Years 5 Years
Risk Factor median = SE
Sys BP 131+0.77 126+0.64 125+0.68 124+0.81 130+0.66 124+0.73 123+0.78 122+0.92
Dias BP 74+0.33 72+0.35 70+0.52 70+0.81 74+0.33 70+0.43 70+0.52 70+0.65
LDL Chol 100+1.17 84+0.97 76+0.85 71+1.33 102+1.22 81+0.86 74+0.92 72+1.21
Medication
No. 114 % 104 % 837 % 428 % 113 % 102 % 838 % 417 %
evaluated 7 4 8 8
ACE inhibitor 669 (58) 668 (64) 536 (64) 284 (66) 680 (60) 633 (62) 522 (62) 260 (62)
ARB 48 (4) 93 9) 104 (12) 49 (11) 54 (5) 99 (10) 108 (13) 67 (16)
Statin 992 (86) 972 (93) 780 (93) 398 (93) 1014 (89) 972 (95 769 (92) 386 (93)
Other anti-lipid 89 (8) 236 (23) 324 (39) 211 (49 94 (8) 253 (25) 321 (38) 224 (54)
Aspirin 1097 (96) 995 (95) 792 (95) 408 (95) 1077 (95) 977 (95 796 (95) 391 (94)
Beta blocker 975 (85) 887 (85) 705 (84) 363 (85 1008 (89) 916 (89) 724 (86) 357 (86)
CCB 459 (40) 415 (40) 360 (43) 180 (42) 488 (43) 501 (49) 418 (50) 217 (52)
Nitrates8 714 (62) 553 (63) 396 (47) 173 (40) 825 (72) 690 (67) 511 (61) 237 (57)

*Plus-minus values are medians + SE, with the SE calculated with the use of the interquartile range.

PClI=percutaneous coronary intervention. OMT=optimal medical therapy. Sys=systolic.
Dias=diastolic. LDL=low density lipoprotein. ACE=angiotensin converting enzyme.
ARB=angiotensin-receptor blocker. CCB=calcium channel blocker.

§PCI + OMT as compared with OMT is significant at all time points (P<0.001)
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Figure 18 is a Kaplan-Meier curve indicating the frequency of OMT patients receiving
coronary revascularization over time.

Cumulative Rate of OMT Crossover to Revascularization

1.0
0.9
0.8
0.7

0.6

0.4

Cumulative Proportion
o
9

0.3

0.2

0.1

0.0° 120 165 208 241 280
\ \ \ \ \ \ \ \

1 2 3 4 5 6 7

o

Time to crossover (years)

Figure 1S. Numbers on horizontal axis are OMT crossovers to revascularization at 6
months, 1, 2, 3 years. Last crossover at 4.6 years. | indicates censored observations, i.e.,
NO Crossover.
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Panel A - Crossovers
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Figure 2S, Panel A

Figure 28, panel A shows the angina frequency domain scores from baseline to 36
months in the coronary intervention group and the medical therapy group divided by
patients who do and do not crossover to coronary revascularization within 3 months of
randomization. The data for figure 2S is shown in table 3S. Abbr: OMT, Optimal
medical therapy
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Follow-up

Baseline

1 month

3 months
6 months
12 months
24 months
36 months

Table 3S: Angina Frequency Means for Crossovers Within 3 Months

PCI+OMT

67.9 + 26.4
81.5 +22.6
84.7 +21.8
86.6 + 19.8
87.3+19.4
89.1 + 17.7
88.8 + 18.3

oMT

Non-
crossover

70.4 + 255
76.8 + 23.8
80.4 + 23.3
82.9 +22.1
84.5 + 20.5
86.3 + 19.3
87.9 + 18.1

OMT
Crossover
in first 3

months (n=68)

55.0 + 28.5
67.9 + 28.6
79.0 + 25.6
79.8 +22.7
81.6 + 24.1
83.7 + 21.0
87.1+17.7

PCl vs OMT

Non-crossover

0.
< 0.0001
0.0001
0.0003
0.0055
0.0033
0.40

P Values

PCIl vs OMT
Crossover

< 0.0001
< 0.0001
0.078
0.019
0.051
0.046
0.59

NC vs CO

< 0.0001
0.0004
0.27
0.09
0.14
0.14
0.69

NC=non-crossover CO=crossover.
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Panel B — Missing at Random
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Figure 2S, Panel B
* =p<0.01
Figure 2S, Panel B shows the angina frequency domain scores from baseline to 36

months in the coronary intervention group and the medical therapy group with missing
data imputed assuming missing at random.
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Data for figure 2S, Panel B

Table 4S: Angina Frequency Means for MAR Assumption

Follow-up

Baseline

1 month

3 months
6 months
12 months
24 months
36 months

PCI+OMT

71.0 + 19.6
76.8 + 14.9
84.6 + 16.9
88.9 + 18.0
86.3 + 20.9
89.3 + 21.0
88.8 + 20.4

oMT

70.6 + 19.7
745+ 15.8
80.0 + 17.0
83.8+17.6
83.9 + 20.8
86.2 + 21.0
87.8 + 20.5

P Value

0.71
0.001
< 0.0001
< 0.0001
0.019
0.004
0.43
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Panel C — Pattern Mixture Model
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* =p<0.01
Figure 28, Panel C shows the angina frequency domain scores from baseline to 36

months in the coronary intervention group and the medical therapy group with missing
data imputed using a pattern mixture model.
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Data for Figure 2S, panel C

Table 5S: Angina Frequency Means for Partial Multiple Imputation

Follow-up

Baseline

1 month

3 months
6 months
12 months
24 months
36 months

PCI+OMT

70.9 + 29.5
76.3+25.5
83.5 + 25.7
87.9 + 25.6
85.7 + 26.8
88.9 + 25.2
88.4 + 21.6

oMT

70.5 + 27.0
74.3 + 23.0
79.7 + 23.2
83.7 +22.6
83.7 + 24.4
85.7 + 22.6
87.6 +21.4

P Value

0.74
0.056
0.0002
< 0.0001
0.086
0.006
0.48
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Panel D — deaths assigned score of O
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* =p<0.01

Figure 2S, Panel D shows the angina frequency domain scores from baseline to 36
months in the coronary intervention group and the medical therapy group with scores for
patients who have died assigned a value of zero from the time of death until 36 months.
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Data for figure 2S, panel D

Table 6S: Angina Frequency Means for Death Assigned Zero

Follow-up

Baseline

1 month

3 months
6 months
12 months
24 months
36 months

PCI+OMT

67.9 + 26.4
81.5 + 23.0
84.5 + 21.9
85.0 + 21.7
85.8 + 21.8
85.5 + 24.6
81.8 + 29.5

oMT

69.4 + 25.9
76.2 +24.1
79.6 + 24.5
81.9 + 22.7
81.6 + 24.4
81.6 + 26.3
79.9 + 29.6

P Value

0.20
< 0.0001
< 0.0001
0.003
0.0002
0.003
0.26
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Interactions Between Treatment Group and Tertile of Baseline SAQ Domain Score

The coefficients of variation for the SAQ scores are large, generally about 0.40. This led
to the assessment of domains by tertile. The next five tables plus table 3 in the main paper
present the analyses of the Seattle Angina Questionnaire angina frequency, physical
limitation and quality of life domains divided by tertile (or by thirds). When divided by
tertiles, the change over time will be subject to regression to the mean. Thus the change
from baseline as well as the change after accounting for regression to the mean are both
presented.” The clinically significant changes for these three domains are also presented
(tables 3 in the main paper, 10S and 11S). Clinically significant changes were defined
using the approach of Wyrwich et al (see the section “Clinically Significant Increases
from Baseline In SAQ Scores”, above).! The results suggest greater advantage of PCI for
patients with more frequent, severe angina.

Tertile

1st

2nd

3rd

Table 7S: Angina Frequency Tertile Scores (Mean Interaction P=0.008)

PCI+OMT OMT Change from Change Adjusted
Baseline for Regression to
Mean
Follow-up Mean * SD Mean * SD P Value PCI+OMT OMT PCI+OMT OMT
Baseline 35 + 14 35 + 14 0.75
1 month 68 + 27 58 + 25 0.0001 33 23 16 11
3 months 74 = 27 65 + 26 0.0004 39 30 20 15
6 months 78 + 25 72 + 25 0.023 43 38 20 18
12 months 79 + 25 75 + 23 0.090 44 40 26 23
24 months 84 + 21 79 + 23 0.029 49 45 28 25
36 months 83 + 21 82 + 22 0.94 48 48 28 28
Baseline 71 + 8 71 + 8 0.18
1 month 81 + 19 76 + 20 0.0015 9.5 5.3 4.5 25
3 months 86 + 18 79 + 22 <0.0001 15 8.8 7.5 4.4
6 months 87 + 18 82 + 21 0.002 16 12 7.5 5.6
12 months 88 + 17 85 + 20 0.023 17 14 9.7 8.1
24 months 90 + 16 85 + 19 0.001 18 14 10 8.0
36 months 89 + 18 87 + 17 0.28 17 16 10 9.4
Baseline 97 + 5 97 + 5 0.61
1 month 93 + 14 88 + 19 0.002 -4.4 -8.7 2.1 -4.1
3 months 91 + 18 90 + 16 0.67 -6.0 -6.7 -3.0 -34
6 months 92 + 15 89 + 19 0.015 -4.9 -8.2 -2.3 -3.9
12 months 93 + 14 90 + 18 0.022 -4.3 -7.3 -2.5 -4.3
24 months 92 + 15 91 + 15 0.64 -5.0 -5.8 -2.8 -3.3
36 months 94 + 14 93 + 14 0.31 -2.8 -4.4 -1.6 -2.6
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Table 8S: SAQ Physical Limitation Tertile Interaction (Mean Interaction P <0.0001)

PCI+OMT OMT Change from Change Adjusted for
Baseline Regression to Mean
Tertile Follow-up Mean * SD Mean * SD PValue PCIH+HOMT OMT PCI+OMT OoMT
1st Baseline 37 + 12 37 + 12 0.63
1 month 56 * 24 50 + 22 0.007 19 13 12 8
3 months 59 * 25 55 + 23 0.12 22 18 15 13
6 months 61 + 25 54 + 23 0.0004 25 16 18 12
12 months 61 + 27 59 + 26 0.41 24 22 18 16
24 months 61 + 27 58 + 25 0.19 24 21 18 15
36 months 62 + 27 63 + 25 0.57 25 26 19 20
2nd Baseline 69 + 8 68 + 8 0.28
1 month 76 * 19 72 + 17 0.015 7.8 4.5 4.8 2.8
3 months 78 * 19 74 + 19 0.035 9.3 6.5 6.5 4.5
6 months 80 + 19 75 + 18 0.0008 11.6 6.7 8.6 5.0
12 months 77 + 22 74 + 19 0.28 7.9 6.5 5.8 4.8
24 months 76 * 21 72 + 21 0.067 7.4 4.4 5.5 3.3
36 months 74 * 22 75 + 21 0.81 5.7 7.0 4.4 5.4
3rd Baseline 94 + 6 93 + 6 0.68
1 month 89 * 14 87 + 16 0.24 -4.7 -6.1 -2.9 -3.8
3 months 91 * 13 87 + 16 0.003 2.4 -6.1 -1.7 -4.2
6 months 89 + 16 87 + 17 0.14 -4.7 -6.7 -3.5 -5.0
12 months 88 + 16 86 + 17 0.20 -5.6 -7.3 -4.1 -5.3
24 months 85 * 19 84 + 19 0.61 -8.2 -8.9 -6.1 -6.6
36 months 85.0 + 19 81 + 22 0.10 -8.5 -11.9 -6.6 -9.2
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Table 9S: SAQ Quality of Life Tertile Interaction (Mean Interaction P <0.0001)

PCI+OMT OMT Change from Change Adjusted
Baseline for Regression to
Mean
Tertile Follow-up Mean * SD Mean * SD PValue PCI+OMT OMT PCI+OMT OMT
1st Baseline 23t 9 23 £ 9 0.95
1 month 55 + 24 44 + 21 <0.0001 32 21 17 11
3 months 64 + 24 55 + 23 0.0001 41 32 22 17
6 months 66 * 24 56 + 24 <0.0001 43 33 25 19
12 months 68 + 24 63 + 23 0.015 45 39 28 25
24 months 71 + 24 68 + 24 0.12 48 44 28 26
36 months 72 * 22 71 + 22 0.63 49 47 28 27
2nd Baseline 50 * 7 50 =+ 7 0.28
1 month 67 + 21 61 + 20 0.0012 16 11 8.8 6.0
3 months 72 + 21 67 + 21 0.013 22 18 12 9.5
6 months 74 + 20 70 + 20 0.019 24 20 14 12
12 months 74 + 20 74 + 20 0.68 24 24 15 15
24 months 77 + 21 76 + 20 0.72 27 27 15 15
36 months 78 + 20 78 + 19 0.75 28 29 16 17
3rd Baseline 80 + 12 80 + 12 0.71
1 month 81 + 17 78 + 18 0.028 0.6 24 0.3 -1.3
3 months 83 + 16 80 + 19 0.041 2.8 0.0 15 0.0
6 months 83 + 17 81 + 19 0.24 3.0 15 1.7 0.9
12 months 85 + 15 80 + 20 0.0058 4.3 0.2 2.7 0.2
24 months 84 + 19 82 + 20 0.25 3.7 1.9 2.1 1.1
36 months 84 + 16 82 + 19 0.38 3.8 2.4 2.2 1.4
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Table 10S: Clinically Significant Increase in Physical Limitation Domain
(>8 Point Increase from Baseline, Interaction P Value <0.0001)

Unadjusted
SAQ Domain Tertile Follow-up PCI + OMT OoMT P Value
Physical Limitation 1st Baseline 37.6+12.3 37.2+12.1 0.63
1 Month 65 55 0.014
3 Months 71 64 0.14
6 Months 74 62 0.006
12 Months 71 69 0.65
24 Months 72 70 0.69
36 Months 72 74 0.65
2nd Baseline 68.6 +7.9 67.9+7.8 0.28
1 Month 54 46 0.072
3 Months 57 50 0.12
6 Months 61 52 0.054
12 Months 56 52 0.42
24 Months 59 48 0.024
36 Months 52 56 0.46
3rd Baseline 93.5+6.4 93.3+6.4 0.68
1 Month 14 15 0.86
3 Months 20 16 0.17
6 Months 19 17 0.56
12 Months 17 13 0.28
24 Months 17 17 0.81
36 Months 13 16 0.50

Data at baseline are mean + 1 SD. Subsequent data are percentages of patients with clinical
meaningful change of > 8 points from baseline.
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Table 11S: Clinically Significant Increase in Quality of Life Domain
(216 Point Increase from Baseline, Interaction P Value <0.0001)

Unadjusted
SAQ Domain Tertile Follow-up PCI+OMT OMT P Value
Quality of Life 1st Baseline 23.4+95 23.4+9.1 0.95
1 Month 76 65 0.0042
3 Months 86 78 0.028
6 Months 88 78 0.0029
12 Months 89 88 0.80
24 Months 88 90 0.50
36 Months 93 90 0.31
2nd Baseline 50.2 + 6.6 49.7 + 6.6 0.28
1 Month 57 47 0.019
3 Months 69 59 0.025
6 Months 73 64 0.11
12 Months 72 71 0.79
24 Months 74 77 0.42
36 Months 78 81 0.51
3rd Baseline 80.3+11.7 80.0 +11.8 0.71
1 Month 21 18 0.36
3 Months 25 26 0.90
6 Months 30 30 0.96
12 Months 34 30 0.32
24 Months 33 31 0.65
36 Months 36 33 0.55

Data at baseline are mean + 1 SD. Subsequent data are percentages of patients with clinically
meaningful change of >16 points from baseline.
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SAQ and RAND-36 Treatment Group Interactions with Demographic and Baseline
Clinical Variables

Additional analyses were performed to assess whether there were any interactions
between treatment group and demographic and baseline clinical variables.

The results of these analyses are presented in Table 12S for the SAQ and Table 15S for
the RAND-36. The tables present the p values for 1) the main effects of the treatment
group, 2) follow-up time, 3) the specific covariate and 4) the interaction effects of
treatment group by covariate and treatment group by covariate by follow-up time. Using
a p value ~ 0.01, there were few indications of an interaction of treatment group with
demographic and baseline clinical variables for either the SAQ or the RAND-36. There
was a treatment group by gender by follow-up time interaction for angina stability (p =
0.004) (figure 3S). Female and male mean angina stability scores were similar from
baseline to 12 months, but at 24 and 36 months, females in the PCI+OMT group had
significantly greater mean scores than females in the OMT group, whereas PCI+OMT
and OMT male means were more similar. While statistically significant, there is no
pathophysiologic explanation for this interaction, and it may be spurious. A borderline
treatment group by prior CABG by follow-up time interaction for angina frequency (p =
0.011) (figure 4S) was explained by a lower baseline mean of PCI+OMT patients with a
prior CABG compared with OMT patients with a prior CAGB and patients without a
prior CABG in both PCI+OMT and OMT groups.
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Table 12S: Treatment Group Interactions for the SAQ

SAQ Domain Model Effect Covariate =
Age  Gender Race Diabetes Prior Ml Prior CABG CCS
Physical Limitation Treatment group (TG) 0.0420 0.0443 0.0432 0.0641 0.0696 0.0378 0.0400
Follow-up <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Covariate < 0.0001 0.0050 <0.0001 <0.0001 0.0001 <0.0001 <0.0001
TG x Covariate x Follow-up 0.3925 0.4460 0.4217 0.4538 0.5510 0.2463 0.5377
Angina Stability Treatment group (TG) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Follow-up <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Covariate 0.0485 0.7652 0.2229 0.0149 0.1365 <0.0001 <0.0001
TG x Covariate x Follow-up 0.1096 0.0041 0.2330 0.1185 0.1306 0.4557 0.1287
Angina Frequency Treatment group (TG) 0.0004 0.0004 0.0004 0.0005 0.0005 0.0004 0.0002
Follow-up <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Covariate 0.0165 0.0828 0.5858 0.0432 0.0206 <0.0001 <0.0001
TG x Covariate x Follow-up 0.4975 0.1347 0.7826 0.2090 0.3254 0.0113 0.1799
Treatment Satisfaction Treatment group (TG) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Follow-up <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Covariate 0.0223 0.0637 < 0.0001 0.0184 0.4339 0.0637 < 0.0001
TG x Covariate x Follow-up 0.9717 0.9026 0.1279 0.5882 0.5218 0.6445 0.6422
Quiality of Life Treatment group (TG) 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 <0.0001
Follow-up <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Covariate < 0.0001 0.7229 <0.0001 0.0002 0.0057 <0.0001 <0.0001
TG x Covariate x Follow-up 0.3398 0.2030 0.6692 0.1838 0.8331 0.0270 0.2093

P values for interactions for the Seattle Angina Questionnaire are noted in table 78S.
Highlighted interactions are significant or borderline significant.
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RAND-36 Data

There is an extensive experience with the RAND-36 as a general measure of health

status. A review of this literature is beyond the scope of this text. The interested reader

is referred to key references.>* Norms are available from the study by Hays et al.’

Table 13S: RAND-36 Scores From Baseline to 36 Months
% missing data*

RAND-36 Domain

Physical Functioning

Role Limitation-
Physical

Role Limitation-
Emotional

Energy / Fatigue

Emotional Well-being

Follow-up

Baseline
1 Month

3 Months
6 Months
12 Months
24 Months
36 Months

Baseline

1 Month

3 Months
6 Months
12 Months
24 Months
36 Months

Baseline

1 Month

3 Months
6 Months
12 Months
24 Months
36 Months

Baseline
1 Month

3 Months
6 Months
12 Months
24 Months
36 Months

Baseline
1 Month

3 Months
6 Months
12 Months
24 Months

PCI+OMT
Mean + SD

58 + 27 (987)
65 + 27 (896)
69 + 27 (861)
68 + 27 (899)
69 + 27 (857)
66 + 28 (766)
66 + 29 (596)

38 + 41 (987)

47 + 42 (892)
61 + 42 (862)
62 + 42 (897)
64 + 42 (856)
62 + 42 (765)
66 + 42 (595)

56 + 43 (987)

62 + 42 (892)
69 + 41 (857)
70 + 41 (894)
73 + 38 (857)
69 + 41 (761)
71 + 40 (592)

47 + 24 (986)
53 + 23 (894)
56 + 23 (861)
56 + 23 (898)
56 + 23 (858)
55 + 24 (766)
56 + 23 (596)

71 + 20 (986)
74 + 19 (894)
76 + 19 (861)
75 + 19 (898)
75 + 19 (858)
75 + 20 (766)

OoMT
Mean + SD

59 + 27 (973)
61 + 27 (894)
65 + 26 (867)
66 + 26 (844)
66 + 28 (847)
65 + 27 (759)
64 + 28 (595)

37 + 42 (971)

46 + 43 (893)
52 + 43 (866)
57 + 43 (844)
61 + 42 (845)
61 + 42 (759)
60 + 42 (595)

57 + 43 (968)

62 + 42 (888)
65 + 42 (863)
68 + 41 (843)
70 + 40 (845)
70 + 40 (758)
68 + 42 (590)

47 + 23 (974)
48 + 24(893)
52 + 23 (866)
53 + 23 (844)
54 + 24 (846)
52 + 24 (756)
52 + 24 (594)

71 + 20 (974)
73 + 19 (893)
74 + 19 (866)
75 + 19 (844)
75 + 20 (846)
76 + 19 (756)

Unadjusted
P Value

0.39
0.0003
0.001
0.035
0.018
0.61
0.22

0.51

0.72
0.0001
0.024
0.11
0.66
0.03

0.76

0.87
0.045
0.46
0.10
0.73
0.21

0.91
0.0001
< 0.0001
0.008
0.028
0.026
0.014

0.82
0.23
0.039
0.56
0.63
0.21

PCI+OMT

14
22
23
19
21
24
30

14

22
23
19
21
24
30

14

22
23
19
21
24
31

14
22
23
19
21
24
30

14
22
23
19
21
24

oMT

15
21
23
23
20
24
31

15

21
23
23
21
24
31

15

22
23
23
21
24
31

14
21
23
23
20
24
31

14
21
23
23
20
24
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Social Functioning

Pain

General Health

36 Months

Baseline

1 Month

3 Months
6 Months
12 Months
24 Months
36 Months

Baseline
1 Month

3 Months
6 Months
12 Months
24 Months
36 Months

Baseline
1 Month

3 Months
6 Months
12 Months
24 Months
36 Months

75 + 19 (596)

71 + 27 (988)
75 + 25 (894)
81 + 24 (861)
81 + 24 (898)
81 + 25 (857)
79 + 26 (766)
80 + 26 (596)

61 + 26 (986)
68 + 26 (893)
72 + 25 (861)
71 + 26 (897)
72 + 25 (857)
70 + 26 (765)
70 + 27 (596)

57 + 20 (987)
61 + 20 (896)
62 + 21 (862)
61 + 21 (898)
61 + 21 (858)
60 + 22 (766)
60 + 22 (596)

74 + 20 (594)

70 + 27 (974)
75 + 26 (893)
79 + 25 (866)
79 + 26 (845)
80 + 25 (846)
81 + 24 (758)
79 + 26 (594)

62 + 26 (974)
66 + 25 (893)
68 + 26 (866)
70 + 26 (844)
70 + 27 (845)
69 + 26 (758)
68 + 27 (594)

55 + 20 (974)
55 + 20 (894)
57 + 21 (867)
58 + 21 (845)
58 + 21 (847)
58 + 22 (759)
57 + 22 (595)

0.17

0.95
0.95
0.022
0.03
0.69
0.31
0.59

0.73
0.052
0.006

0.29

0.10

0.55

0.36

0.044
< 0.0001
< 0.0001

0.0009

0.010

0.044

0.033

30

14
22
23
19
21
24
30

14
22
23
19
21
24
30

14
22
23
19
21
24
30

31

14
21
23
23
20
24
31

14
21
23
23
21
24
31

14
21
23
23
20
24
31

* Percent missing is based on denominator of total patients in follow-up at each time, i.e., patients no longer
being followed (censored) or who died were excluded.
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Clinically Significant Increases from Baseline in RAND-36 Scores

For the RAND-36, clinically significant differences were defined as 10 point increases
for all domains. There were significant differences favoring PCI+OMT for Physical
Functioning, Energy/Fatigue, Emotional Well-being and General Health at 1 and 3
months. The difference extended to 6 months for Physical Functioning.

Table 14S: Percentage of Patients With 10 Point or Greater
Improvement in RAND-36 Scores From Baseline

Rand-36 Domain Follow-up PCI+OMT OoMT P Value
Physical Functioning 1 Month 41 33 0.0010
3 Months 48 40 0.0024
6 Months 50 43 0.0113
12 Months 47 43 0.2063
24 Months 42 42 0.8913
36 Months 42 39 0.2736
Role Limitation-Physical 1 Month 34 34 0.9147
3 Months 45 40 0.0463
6 Months 48 43 0.0443
12 Months 47 47 0.9511
24 Months 45 45 0.9587
36 Months 44 46 0.5883
Role Limitation-Emotional 1 Month 28 27 0.5196
3 Months 33 32 0.7286
6 Months 37 33 0.0909
12 Months 34 34 0.9031
24 Months 33 33 0.8226
36 Months 33 32 0.9257
Energy/Fatigue 1 Month 41 33 0.0004
3 Months 49 40 0.0005
6 Months 47 45 0.5180
12 Months 47 45 0.2705
24 Months 46 33 <0.0001
36 Months 44 42 0.3608
Emotional Well-being 1 Month 29 23 0.0057
3 Months 32 27 0.0405
6 Months 32 28 0.0826
12 Months 29 29 0.9607
24 Months 32 30 0.5118
36 Months 31 27 0.0859
Social Functioning 1 Month 40 41 0.7688
3 Months 46 44 0.4424
6 Months 48 45 0.2425
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Pain

General Health

12 Months
24 Months
36 Months

1 Month

3 Months
6 Months
12 Months
24 Months
36 Months

1 Month

3 Months
6 Months
12 Months
24 Months
36 Months

45
46
41

48
52
52
51
48
44

37
39
39
37
34
37

47
46
43

43
50
49
49
46
47

25
30
35
36
35
34

0.5016
0.9894
0.4722

0.0260
0.3356
0.1743
0.5545
0.5916
0.2862

< 0.0001
0.0004
0.1262
0.6931
0.8858
0.3714
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SAQ Treatment Group Interactions with Demographic and Baseline Clinical Variables

For the RAND-36, there were no significant treatment group by covariate by follow-up
time interactions.

Table 15S: Treatment Group Interactions for the RAND-36

RAND-36 Domain

Physical Functioning

Role Limitation-Physical

Role Limitation-Emotional

Energy/Fatigue

Emotional Well-being

Social Functioning

Pain

General Health

Model Effect

Treatment group (TG)
Follow-up

Covariate

TG x Follow-up x Covariate

Treatment group (TG)
Follow-up

Covariate

TG x Follow-up x Covariate

Treatment group (TG)
Follow-up

Covariate

TG x Follow-up x Covariate

Treatment group (TG)
Follow-up

Covariate

TG x Follow-up x Covariate

Treatment group (TG)
Follow-up

Covariate

TG x Follow-up x Covariate

Treatment group (TG)
Follow-up

Covariate

TG x Follow-up x Covariate

Treatment group (TG)
Follow-up

Covariate

TG x Follow-up x Covariate

Treatment group (TG)
Follow-up

Covariate

TG x Follow-up x Covariate

Covariate =

Age

0.0465
0.0336
< 0.0001
0.5509

0.0352
< 0.0001
0.0260
0.9421

0.4916
< 0.0001
0.0834
0.2020

0.0047
< 0.0001
< 0.0001
0.3134

0.7727
0.0005
<0.0001
0.5305

0.7351
< 0.0001
< 0.0001

0.4124

0.1297
< 0.0001
0.1964
0.1258

0.0002
0.5320
< 0.0001
0.4315
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Gender

0.0494
0.0532
< 0.0001
0.0764

0.0352
< 0.0001
0.0125
0.2866

0.4912
< 0.0001
0.0754
0.3927

0.0047
< 0.0001
<0.0001
0.5000

0.7804
0.0007
0.0037
0.9437

0.7395
< 0.0001
0.1000
0.7294

0.1283
< 0.0001
0.0006
0.5057

0.0002
0.5143
0.9038
0.2242

Race

0.0508
0.0514
0.0007
0.4773

0.0354
< 0.0001
0.1189
0.6665

0.4891
< 0.0001
0.0001
0.3473

0.0048
< 0.0001
0.0779
0.7707

0.7806
0.0007
0.0181
0.6793

0.7384
< 0.0001
0.0007
0.4803

0.1294
< 0.0001
0.0110
0.7140

0.0002
0.5030
0.0001
0.7896

Diabetes

0.0789
0.0428
< 0.0001
0.0460

0.0737
< 0.0001
< 0.0001

0.7051

0.6495
<0.0001
< 0.0001

0.0604

0.0044
< 0.0001
<0.0001
0.4064

0.7932
0.0007
0.0042
0.2388

0.7370
<0.0001
< 0.0001

0.2195

0.1041
<0.0001
<0.0001

0.1066

0.0002
0.5658
< 0.0001
0.6095

Prior MI

0.1121
0.0960
0.0004
0.8521

0.0645
< 0.0001
0.0004
0.4496

0.6930
< 0.0001
0.0038
0.1220

0.0140
< 0.0001
0.1511
0.6459

0.9380
0.0006
0.1650
0.7380

0.9728
< 0.0001
0.0003
0.8619

0.2037
<0.0001
0.0474
0.9701

0.0006
0.4977
< 0.0001
0.4568

Prior CABG

0.0478
0.0485
<0.0001
0.0832

0.0336
< 0.0001
< 0.0001

0.8633

0.4893
< 0.0001
< 0.0001
0.1924

0.0046
< 0.0001
< 0.0001
0.4180

0.7811
0.0007
0.7058
0.5807

0.7356
< 0.0001
< 0.0001
0.2092

0.1258
< 0.0001
<0.0001

0.1546

0.0002
0.5156
< 0.0001
0.5892

CCs

0.0537
0.0378
<0.0001
0.8576

0.0306
< 0.0001
< 0.0001

0.2538

0.5058
< 0.0001
< 0.0001
0.1286

0.0043
< 0.0001
< 0.0001
0.9006

0.8107
0.0006
<0.0001
0.6283

0.7957
< 0.0001
< 0.0001
0.6906

0.1415
< 0.0001
<0.0001

0.7967

0.0002
0.5591
< 0.0001
0.7812
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