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Coronary Artery Disease

ealth-Related Quality of Life After
nterventional or Conservative Strategy
n Patients With Unstable Angina or

on–ST-Segment Elevation Myocardial Infarction
ne-Year Results of the Third Randomized

ntervention Trial of Unstable Angina (RITA-3)
oseph Kim, PHD,* Robert A. Henderson, FRCP,† Stuart J. Pocock, PHD,* Tim Clayton, MSC,*

ark J. Sculpher, PHD,‡ Keith A. A. Fox, FESC,§ for the RITA-3 Trial Investigators
ondon, Nottingham, York, and Edinburgh, United Kingdom

OBJECTIVES We sought to compare the effects of an early interventional strategy (IS) versus a conservative
strategy (CS) on health-related quality of life (HRQOL) in patients with non–ST-segment
elevation acute coronary syndromes (ACS).

BACKGROUND The third Randomized Intervention Trial of unstable Angina (RITA-3) evaluated early IS (n �
895) versus CS (n � 915). We report one-year results of the RITA-3 trial concerning HRQOL.

METHODS The patients’ HRQOL was assessed with the Short Form-36 (SF-36) and Seattle Angina
Questionnaire (SAQ) at four-month and one-year follow-up, and the EuroQOL Visual
Analogue Scale (EQ-VAS) and EuroQOL 5-Dimensional Classification (EQ-5D) also
measured at baseline. Analysis was performed using the two-sample t test and analysis of
co-variance.

RESULTS Mean changes from baseline EQ-VAS scores were better for IS than for CS at four months
(treatment difference of 3.0, p � 0.001) and one year (2.3, p � 0.01). The EQ-5D utility
scores were also higher for IS at four months (treatment difference: 0.036, p � 0.01) and at
one year (0.016, p � 0.20). For SF-36, IS scored significantly better at four months for
physical function, physical role function, emotional role function, social function, vitality, and
general health. The SAQ scores for exertional capacity, anginal stability and frequency,
treatment satisfaction, and disease perception were better for IS at four months. These
treatment differences were present but attenuated by one-year follow-up. Improvements in
HRQOL for IS could be attributed to improvements in anginal symptoms.

CONCLUSIONS In patients with non–ST-segment elevation ACS, an early IS provides greater gains in
HRQOL, as compared with CS, mainly due to improvements in angina grade. (J Am Coll

ublished by Elsevier Inc. doi:10.1016/j.jacc.2004.10.034
Cardiol 2005;45:221–8) © 2005 by the American College of Cardiology Foundation

a
(
e
o
t
b

c
r
s
m
o
fi
a

M

T
t

he use of an early interventional strategy in the manage-
ent of patients with unstable coronary artery disease has

een controversial (1,2). The third Randomized Interven-
ion Trial of unstable Angina (RITA-3) was performed to
ompare an early interventional strategy (IS) with a conserva-
ive strategy (CS) in the treatment of patients with unstable
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ngina or non–ST-segment elevation myocardial infarction
MI) (3). At four-month follow-up, patients randomized to an
arly IS had a lower risk of developing the combined end point
f refractory angina, nonfatal MI, or death. At one year, the
reatment groups were comparable with respect to the com-
ined end point of death or nonfatal MI.

Although the clinical benefits of an early IS appear to be
lear, its effects on health-related quality of life (HRQOL)
emain uncertain. The HRQOL is of particular concern in
tudies, such as the RITA-3 trial, for which there is a
arked difference in the invasiveness of the therapeutic

ptions being considered. In this report, we present our
ndings from the RITA-3 trial with regard to the effects of
n early IS on HRQOL.

ETHODS

he RITA-3 trial. Details of the design and protocol of
he RITA-3 trial are described elsewhere (3). Briefly,

atients were recruited from 45 centers across England and
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cotland from November 12, 1997 to October 2, 2001.
atients were eligible for the study if they experienced chest
ain at rest and had documented electrocardiographic or
revious arteriographic evidence of coronary artery disease.
atients were randomized either to an early IS (i.e., maximal
edical therapy plus early coronary arteriography with

ossible myocardial revascularization) or to a more CS (i.e.,
aximal medical therapy plus ischemia- or symptom-

rovoked angiography and revascularization). Among pa-
ients randomized to CS, 94 (10%) of 915 patients had a
evascularization procedure during the index admission,
ompared with 397 (44%) of 895 patients in the IS group
3). Within one year, 28% and 57% of patients in the CS
nd IS groups were revascularized, respectively.

In all eligible patients, the optimal treatment strategy was
ncertain. The co-primary end points of the study were a
omposite of death, nonfatal MI, or refractory angina at
our-month follow-up and a composite of death or nonfatal

I at one-year follow-up.
ealth-related quality-of-life instruments. The HRQOL
as assessed using both generic and disease-specific self-

dministered questionnaires: the EuroQOL Visual Analogue
cale (EQ-VAS), EuroQOL 5-Dimensional Classification
EQ-5D), Short Form-36 (SF-36), and Seattle Angina Ques-
ionnaire (SAQ) (4–6). Four-month and one-year assessments
ere performed on all HRQOL instruments, and the two

omponents of the EuroQOL questionnaire were also com-
leted at baseline. The results of HRQOL are confined to
hose patients who survived to the end of the study period.

The EuroQOL is a two-part, preference-based, generic,
elf-reported questionnaire composed of the EQ-5D health
lassification and the EQ-VAS (7). The EQ-VAS is a
0-cm visual analogue scale ranging from 0 (worst imagin-
ble health state) to 100 (best imaginable health state) on
hich patients are asked to grade their current state of
ealth. An advantage of the EQ-VAS is its relative ease of
se and interpretation, although this advantage is offset by
he lack of specificity concerning the particular aspect of

RQOL being measured.
The EQ-5D assesses five dimensions of HRQOL: mo-

ility, self-care, usual activities, pain or discomfort, and

Abbreviations and Acronyms
ACS � acute coronary syndrome
CS � conservative strategy
CCS � Canadian Cardiovascular Society
HRQOL � health-related quality of life
IS � interventional strategy
EQ-5D � EuroQOL 5-Dimensional Classification
EQ-VAS � EuroQOL Visual Analogue Scale
MI � myocardial infarction
RITA-3 � third Randomized Intervention Trial of

unstable Angina
SAQ � Seattle Angina Questionnaire
SF-36 � Short Form-36
nxiety or depression. Each dimension is measured on a s
-point ordinal scale where a higher score corresponds to a
orse health state (no limitation, some limitation, and
reatest limitation in HRQOL). A strength of the EQ-5D
s that through their response, patients can effectively locate
hemselves into one of 245 possible health states for which
global value (i.e., a “utility score”) is assigned. The utility

core has been previously determined based on the prefer-
nces of a sample of 3,395 members of the United Kingdom
eneral population (8). A utility score of 1 corresponds to
he highest degree of HRQOL, and score of 0 is compatible
ith a level of HRQOL equivalent to death. A negative

core indicates a state of HRQOL that is worse than death.
he EuroQOL questionnaire has been previously validated

n various settings (9–12).
The SF-36 is a generic HRQOL instrument consisting of

6 items grouped into eight dimensions: physical function-
ng (10 items), physical role functioning (4 items), emo-
ional role functioning (3 items), social functioning (2
tems), bodily pain (2 items), mental health (5 items),
itality (4 items), general health perceptions (5 items), and
he patient’s change in health as compared with one year ago
not considered for this study) (6). Each dimension is scaled
n a continuum and ranges from 0 (worst imaginable health
tate) to 100 (best imaginable health state). The SF-36 has
een previously validated in patients with ischemic disease
nd in the British general population (13–16).

The SAQ is a 19-item, disease-specific questionnaire
esigned to assess five dimensions of HRQOL related to
ngina: exertional capacity, angina stability, angina fre-
uency, treatment satisfaction, and disease perception (5).
ach component is scaled on a continuum from 0 (worst
ossible health state) to 100 (best possible health state). An
dvantage of the SAQ is the high degree of specificity for
hich it captures HRQOL related to angina (5). The SAQ
as been previously validated and applied in patients with
CS (5,17–21).
Although individuals with nonresponses to entire ques-

ionnaires were excluded from the analysis, we included
hose with partial responses where possible. A nonresponse
o a particular question did not contribute to the calculation
f the component scores.
ther measurements. Angina grade was assessed accord-

ng to the Canadian Cardiovascular Society (CCS) classifi-
ation at baseline and all subsequent follow-up visits (22).

e modified the CCS scheme for this study to include 0 to
ndicate the absence of angina. Breathlessness was evaluated
n a 6-point ordinal scale: not breathless, breathless while
limbing hills, breathless while hurrying on the level,
reathless while walking at own pace, breathless while
ressing or washing, and breathless at rest (3). Physical
ctivity level was measured on a five-point scale: inactive,
edentary, mild activity level, moderate activity level, and
igorous activity level.
tatistical analysis. Analysis of covariance was used to
ssess possible treatment differences in change from baseline

cores for the EQ-VAS score and EQ-5D global utility
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core. The two-sample t test was used to assess treatment
ifferences for the SF-36 and SAQ. For the EQ-5D, a test
f linear trend was performed to evaluate a change from
aseline scores between the treatment groups. A p value of
0.05 was considered to be statistically significant. Unless

tated otherwise, Bonferroni adjustment was applied in the
alculation of treatment differences for each component
core in order to correct for having two repeated measures
erformed at four-month and one-year follow-up. Data are
resented as the mean value � SE, unless otherwise stated.
ll statistical analyses were performed using STATA (Ver-

ion 8.2, College Station, Texas).

ESULTS

total of 1,810 patients were randomized to early IS (n �
95) or CS (n � 915). Response rates for all HRQOL
uestionnaires were high, as well as being comparable
etween treatment groups (Table 1). Responses to individ-
al HRQOL questions ranged from 95% to 99% complete.
uroQOL. Baseline EQ-VAS scores were comparable
etween IS and CS patients (Fig. 1). At four months,
atients in both the IS group and CS groups experienced a
ignificant increase in mean VAS scores from baseline

Table 1. Response Rates by Health-Related Q

Questionnaire

Baseline

IS CS

Total alive 895 915
Died — —
EQ-VAS 887 (99%) 912 (99%) 8
EQ-5D 886 (99%) 912 (99%) 8
SF-36 — — 8
SAQ — — 8

All percentages were calculated as a proportion of total p
Questionnaire (SAQ) were not administered at baseline.

CS � conservative strategy (n � 915); EQ-5D � EuroQ
Analogue Scale; IS � interventional strategy (n � 895).

igure 1. Mean � SEM values of EuroQOL-Visual Analogue Scale
a
VAS) at baseline and four-month and one-year follow-up by treatment
roup. Results for the conservative strategy group are offset for clarity.
mean differences of 9.2 from baseline, 95% confidence
nterval [CI] 8.0 to 10.4; and 6.2, 95% CI 5.0 to 7.4,
espectively). The improvement at four months was signif-
cantly greater in the IS group compared with the CS group
mean difference of 3.0, 95% CI 1.3 to 4.7; p � 0.001).
esults for one-year follow-up showed a further increase in
ean VAS scores in both treatment groups, but the treat-
ent difference was slightly less (mean difference of 2.3,

5% CI 0.6 to 4.1; p � 0.01).
Table 2 shows the frequency of individuals who had a

hange in EQ-5D score from baseline at four months and at
ne year (reported p values for trend were not corrected for
ultiple comparisons). For the most part, there was no

ifference in change from baseline scores between the
reatment groups. However, at both follow-up times, a
arger percentage of patients in the CS group had a
orsening of HRQOL related to performing usual daily

ctivities. More patients in the CS group also had poorer
RQOL due to anxiety at four months.
With regard to the EQ-5D global utility score (Table 3),

atients in both treatment groups experienced a highly
ignificant increase in HRQOL from baseline to four
onths, as well as from baseline to one year. Although the

hange in the global utility score was significantly better
mong patients in the IS group at four months (treatment
ean difference of 0.036, p � 0.005), this difference was

educed by one year (treatment mean difference of 0.016,
� 0.20).

F-36. All of the mean SF-36 component scores were
etter for patients in the IS group than in the CS group
Table 4). At four months, all of the treatment differences
ere statistically significant, with the exception of bodily
ain and mental health. At one year, these differences were
ttenuated but remained statistically significant for physical
ole function, social function, vitality, and general health. At
oth follow-up times, the largest gains in HRQOL were
ade with regard to physical role function and general

ealth.
AQ. The mean SAQ component scores were significantly
etter in the IS group than in the CS group (Table 5). The
reatment differences for one-year follow-up were attenu-

-of-Life Questionnaire

4 Months 1 Year

CS IS CS

9 892 854 879
6 23 41 36
7%) 852 (96%) 805 (94%) 817 (93%)
7%) 853 (96%) 806 (94%) 820 (93%)
7%) 854 (96%) 805 (94%) 822 (94%)
7%) 855 (96%) 804 (94%) 817 (93%)

s alive. The Short Form-36 (SF-36) and Seattle Angina

-Dimensional Classification; EQ-VAS � EuroQOL Visual
uality

IS

86
2

39 (9
39 (9
41 (9
39 (9

atient
ted, as compared with the four-month results, but re-
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ained highly significant. The largest gains in HRQOL
ere related to anginal stability, anginal frequency, and
isease perception.
elation of angina grade to HRQOL. As previously

eported (3), there were substantial treatment differences in
ngina grade. At four months, the prevalences of grade 2 or
igher were 26.3% and 36.3% in the IS and CS groups,
espectively (difference of 10%, p � 0.0001); at one year,
his difference was 7.6% (p � 0.0006). The frequency of
ngina grade among those who completed the EQ-VAS
uestionnaire is shown in Table 6.
To evaluate whether the effect of treatment on HRQOL

as explained by treatment differences in angina grade, we
ompared the mean EQ-VAS scores between treatment
roups after classifying patients according to current angina
rade (Fig. 2). The figure shows a marked decline in
RQOL with increasing severity of angina in both treat-
ent groups. However, at four months and one year,

atients with the same angina grade in their respective
reatment groups had similar HRQOL. Thus, the gain in

Table 2. EuroQOL 5-Dimensional Classificati

EQ-5D Component
Change From Baseline

4 Months

IS CS

Mobility
Improved 193 (23%) 196 (23%)
No change 545 (65%) 550 (64%)
Worsened 101 (12%) 109 (13%)

Self-care
Improved 74 (9%) 75 (8%)
No change 707 (84%) 705 (83%)
Worsened 58 (7%) 74 (9%)

Usual activities
Improved 227 (27%) 195 (23%)
No change 491 (59%) 504 (59%)
Worsened 119 (14%) 153 (18%)

Pain or discomfort
Improved 140 (17%) 142 (17%)
No change 506 (60%) 470 (55%)
Worsened 190 (23%) 241 (28%)

Anxiety
Improved 190 (22%) 179 (21%)
No change 523 (63%) 507 (59%)
Worsened 123 (15%) 167 (20%)

Scores are relative to baseline scores. The reported p values
Abbreviations as in Table 1.

Table 3. EuroQOL 5-Dimensional Classificati

4 M

IS

Mean � SE 0.748 � 0.009
Difference from baseline* 0.077 � 0.009
Treatment difference (95% CI) 0.036 (0.

*In responding to the EQ-5D, patients effectively locate them
or “utility” has been previously estimated based on a standard
of HRQOL, and score of 0 is compatible with a level of HR
state of HRQOL that is worse than death. Bonferroni adjust

measures at 4-month and 1-year follow-up.

CI � confidence interval; other abbreviations as in Table 1.
RQOL achieved with an early IS appears to be largely
xplained by the improvement of angina grade.

Similar results were obtained with the SF-36 (results not
hown), where all of the treatment differences became compa-
able after stratification by angina grade. The only exceptions
ere observed at four months among those with CCS angina
rade 0, who had significant treatment differences for vitality
mean treatment difference of 4.0, p � 0.006) and general
ealth (mean treatment difference of 4.5, p � 0.002).

ISCUSSION

ur findings suggest that in patients with unstable angina
r non–ST-segment elevation MI, an early IS provides
reater improvements in HRQOL than does a more CS.
he gains achieved with early IS appear to be explained at

east in part by improvements in angina grade. We found
hat treatment differences diminished over time; however,
his apparent attenuation may be explained by the use of
onrandomized intervention in some patients assigned to

omponent Scores and Global Utility Score

1 Year

p Value
r Trend IS CS

p Value
for Trend

0.78 182 (23%) 201 (24%) 0.41
507 (63%) 511 (62%)
115 (14%) 112 (14%)

0.37 75 (9%) 73 (9%) 0.39
673 (84%) 683 (83%)
56 (7%) 68 (8%)

0.01 233 (29%) 212 (26%) 0.04
451 (56%) 459 (56%)
120 (15%) 151 (18%)

0.07 130 (16%) 150 (18%) 0.87
479 (60%) 453 (55%)
192 (24%) 218 (27%)

0.03 202 (25%) 195 (24%) 0.36
482 (60%) 496 (60%)
118 (15%) 132 (16%)

nd were not corrected for multiple comparisons.

lobal Utility Score

1 Year

CS IS CS

714 � 0.010 0.752 � 0.009 0.736 � 0.010
041 � 0.009 0.079 � 0.009 0.063 � 0.009
.061) 0.016 (�0.009–0.042)

into one of 245 possible health states for which a global value
lation. A utility score of 1 corresponds to the highest degree
considered equivalent to death. A negative score suggests a
as applied for each component score to correct for repeated
on C

fo
on G

onths

0.
0.

011–0
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he CS group. It is likely that the observed attenuation in
RQOL scores at one year reflects those severely symp-

omatic patients in the conservative arm who crossed over
nd underwent revascularization and hence, were likely to
ave benefits in HRQOL.
Response rates for all HRQOL instruments used in this

tudy were high (at least 93%) and comparable across
reatment groups. Only one patient was lost during the
ntire course of follow-up. Thus, it is unlikely that our
ndings were due to bias resulting from differential response
ates or losses to follow-up. Overall, baseline clinical char-
cteristics were comparable between patients with and
ithout follow-up of HRQOL scores (results not shown).

Table 4. Short Form-36 Component Scores at

IS
(Mean � SE)

4 Months
Physical function 63.0 � 1.0
Physical role function 51.7 � 1.5
Emotional role function 72.0 � 1.4
Social function 73.4 � 1.0
Bodily pain 63.4 � 1.0
Mental health 72.4 � 0.7
Vitality 52.3 � 0.8
General health 59.5 � 0.8

1 Year
Physical function 62.5 � 1.0
Physical role function 57.0 � 1.5
Emotional role function 74.9 � 1.4
Social function 76.9 � 1.0
Bodily pain 65.2 � 1.0
Mental health 74.3 � 0.7
Vitality 52.9 � 0.9
General health 59.4 � 0.8

Each SF-36 component score is continuous and ranges from 0
of 0 suggests the lowest possible HRQOL; a score of 100 sug
as the extent to which health limits physical activities, such a
is defined as the extent to which physical health interferes w
wanted, limitations in the kind of activities, etc. Bonferront
repeated measures at 4-month and 1-year follow-up.

Abbreviations as in Table 1.

Table 5. Seattle Angina Questionnaire Compo

IS
(Mean � SE) (

4 Months
Exertional capacity 75.4 � 0.9
Anginal stability 70.3 � 1.0
Anginal frequency 80.2 � 0.9
Treatment satisfaction 90.1 � 0.5
Disease perception 72.1 � 0.9

1 Year
Exertional capacity 76.9 � 1.0
Anginal stability 67.7 � 1.0
Anginal frequency 82.4 � 0.9
Treatment satisfaction 91.2 � 0.5
Disease perception 75.9 � 0.9

Each SAQ component score is continuous and ranges from 0
of 0 suggests the lowest possible HRQOL; a score of 100 su

applied for each component score to correct for repeated measures

Abbreviations as in Table 1.
An advantage of using a generic HRQOL instrument,
uch as the EQ-VAS, is ease of use (23). It also provides
nformation on a patient’s global state of well-being and
llows comparability of relative health states across different
iseases (6). However, disease-specific instruments provide
reater sensitivity for detecting small changes in HRQOL
nd give further details on the influence of various compo-
ents of a particular disease on HRQOL (24). The results
f our study were in line with these expectations, where the
argest treatment differences in HRQOL were found with
he SAQ.

omparison of results against previous studies. Overall,
ur findings are consistent with those of previous studies

r-Month and One-Year Follow-Up

CS
n � SE)

Difference (IS–CS)

Mean Value t p Value

3 � 1.0 3.7 2.7 �0.01
9 � 1.5 6.8 3.3 �0.01
1 � 1.4 4.9 2.5 0.01
7 � 1.0 3.7 2.6 0.01
7 � 1.0 1.7 1.2 0.22
6 � 0.7 1.8 1.8 0.07
7 � 0.8 4.6 4.0 �0.0001
4 � 0.8 5.1 4.6 �0.0001

0 � 1.0 1.5 1.0 0.31
4 � 1.5 4.6 2.1 0.03
4 � 1.4 2.5 1.3 0.20
9 � 1.0 4.0 2.8 0.01
1 � 1.0 1.1 0.8 0.44
5 � 0.7 1.8 1.8 0.07
3 � 0.9 2.6 2.1 0.03
4 � 0.8 4.0 3.3 �0.001

0 (a higher score is consistent with better HRQOL). A score
he greatest possible HRQOL. “Physical function” is defined
ase, walking climbing stairs, etc. “Physical role functioning”
ork or other daily activities such as accomplished less than
tment was applied for each component score to correct for

s at Four-Month and One-Year Follow-Up

S
� SE)

Difference (IS–CS)

Mean Value t p Value

� 0.9 5.6 4.2 �0.0001
� 1.0 6.4 4.5 �0.0001
� 0.9 7.6 5.7 �0.0001
� 0.5 3.8 4.9 �0.0001
� 0.8 7.7 6.2 �0.0001

� 1.0 3.6 2.7 �0.01
� 1.0 4.0 3.0 �0.01
� 0.9 4.4 3.4 �0.001
� 0.5 2.6 3.6 �0.001
� 0.9 4.7 4.1 �0.0001

(a higher score is consistent with better HRQOL). A score
the greatest possible HRQOL. Bonferroni adjustment was
Fou

(Mea

59.
44.
67.
69.
61.
70.
47.
54.

61.
52.
72.
72.
64.
72.
50.
55.

to 10
gests t
s self-c

ith w
adjus
nent

C
Mean

69.8
63.9
72.6
86.3
64.4

73.3
63.7
78.0
88.6
71.2

to 100
ggests
at 4-month and 1-year follow-up.
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hat compared an interventional therapy (i.e., percutaneous
ransluminal coronary angiography [PTCA], stenting, or
oronary artery bypass graft surgery [CABG]) against a
ore conservative therapy (i.e., medical therapy or

ymptom-provoked revascularization). Among studies that
sed the SF-36, it was reported that patients who received
n interventional therapy had a significantly better
RQOL related to physical functioning (25–27), physical

Table 6. Distribution of Angina Grade by Tre
Who Completed a EuroQOL Questionnaire

Follow-Up
Treatment

CC

Grade 0 Grade 1

4 Months
IS 556 (66%) 64 (8%)
CS 462 (54%) 75 (9%)

1 Year
IS 542 (67%) 71 (9%)
CS 487 (60%) 80 (10%)

CCS � Canadian Cardiovascular Society; other abbreviation

igure 2. Mean � SEM values of EuroQOL-Visual Analogue Scale
VAS) for patients classified by their current Canadian Cardiovascular
ociety (CCS) angina grade and treatment group at four months (a) and
f
ne-year follow-up (b). Results for the conservative strategy group are
ffset for clarity.
ole functioning (27), general health (25,28), and vitality
25,28). Some studies also found that an interventional
herapy provided greater improvements in HRQOL related
o bodily pain (28) and mental health (26). In studies where
aseline scores were measured, the authors reported signif-
cant improvements in at least one of the SF-36 components
ver time (25,26,28).
With respect to the SAQ, Rinfret et al. (29) reported

etter HRQOL in patients who underwent stenting com-
ared with those who underwent PTCA with regard to
nginal frequency, bodily pain, and disease perception.
owever, Weaver et al. (30) found no treatment difference

n HRQOL between patients who underwent stenting
ersus balloon angioplasty. The Stent or Surgery Trial (31)
ompared HRQOL in patients randomized to CABG or
TCA and found that patients in the CABG group had
reater improvements in exercise capacity, angina frequency,
nd disease perception.

In a retrospective cohort study, Sollano et al. (32)
ompared HRQOL using the EuroQOL in patients who
nderwent CABG with those who received standard med-
cal therapy. It was reported that the CABG group had
etter EQ-5D global utility scores than did the medical
herapy group. However, in a randomized study that com-
ared stenting to CABG, Serruys et al. (33) found no
reatment difference in EQ-VAS or in the EQ-5D global
tility index at six-month and one-year follow-up. At
ne-year follow-up, however, the CABG group had better
Q-5D scores related to usual activities and anxiety.
The results of our study were also consistent with those of

validation study conducted by Dougherty et al. (24), who
ompared the relative merits of the SAQ (a disease-specific
easure), the SF-36 (a global measure), and the Quality of
ife Index-Cardiac version III (a more global measure) for
apturing CCS angina grade. The authors found the same
ank order of sensitivity (i.e., disease-specific, generic, and
ore generic) as that in our study for detecting changes in
RQOL across the three HRQOL instruments.
linical implications. Our findings suggest that an early

S provides small but clinically relevant improvements in
RQOL. Based on the criterion specified by Spertus et al.

34,35), which states that a clinically meaningful difference
n SAQ scores ranges between 5 to 8 points, the observed

nt Group and Follow-Up Among Patients

gina Grade at Baseline

Grade 2 Grade 3 Grade 4

107 (13%) 52 (6%) 60 (7%)
152 (18%) 56 (6%) 107 (13%)

89 (11%) 41 (5%) 61 (8%)
111 (13%) 50 (6%) 89 (11%)

Table 1.
atme

S An
our-month treatment differences for exertional capacity,
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nginal stability, anginal frequency, and disease perception
ould be considered clinically important.
In addition, we found that for each 1-unit increase in

ngina grade, there was about a 5-unit decline in the
Q-VAS score (p � 0.001). At four months, patients in the

S group had, on average, scored three points higher on
Q-VAS than those in the CS group, or about 60% of a
-unit change in angina grade. Likewise, a 1-unit increase
n angina grade corresponded to a 0.068-point decline in the
Q-5D utility score (p � 0.001). We found that patients in

he interventional arm, on average, scored 0.036 higher on
he EQ-5D utility score, or 53% of a 1-unit change in
ngina grade.

Clinical relevance of our HRQOL results can also be
nferred from the observed difference in results between the
isease-specific and generic instruments. We found that
reatment differences measured using the SAQ were larger
han those obtained with the EuroQOL and SF-36. For
xample, at four months, we found a 7.7-point difference in
RQOL related to disease perception with the SAQ,

ompared with a 4.6-point difference in HRQOL related to
eneral health using the SF-36. Moreover, all of the SAQ
howed highly significant differences in favor of the IS,
hereas only some of the components of the generic
uestionnaires showed such a treatment benefit. The con-
istency of these findings with the reduction in the occur-
ence of refractory angina and CCS angina grade reported
reviously (3) suggests that the observed differences in
RQOL are clinically significant.

tudy limitations. Patients with the severest form of an-
ina or ischemia were excluded from this study because the
nclusion criteria required continued medical therapy to be a
iable treatment option. Thus, our findings may not be
eneralizable to those with advanced cardiac disease. In
ddition, baseline scores for the SF-36 and SAQ were not
easured and therefore were not adjusted for in the analysis.
owever, baselines scores for the EuroQOL were available

nd found to be highly comparable, suggesting that the
andomization procedure provided a balance of factors that
etermine HRQOL between the treatment groups.
uture directions. The main advantage of early interven-

ion is the reduction of refractory angina at four-month and
ne-year follow-up (3). An early intervention conferred no
dvantage over a conservative strategy for death or MI. The
ffect of an early intervention on HRQOL was small, and
he benefits related to HRQOL appeared to be attributable
o improvements in angina grade. Thus, the public policy
mplications of this study are that an early IS should be
ecommended to reduce the occurrence of refractory angina
nd possibly to improve angina-related HRQOL in patients
ith non–ST-segment elevation ACS. However, this ben-

fit must be balanced against economic cost and clinical risk
f performing an early intervention on all patients.
The findings of this study, coupled with the main

ne-year results of the RITA-3 trial, provide evidence in

avor of an early IS. However, further research is needed to

1

valuate the cost-effectiveness of IS compared with CS and
o evaluate these results against existing studies (21,36) in
rder to fully assess the public health implications of these
lternative treatment strategies.
onclusions. In the management of patients with non–
T-segment ACS, an early IS provides greater improve-
ents in HRQOL as compared with a more CS. Much of

he gains in HRQOL appear to be attributable to improve-
ents in angina grade.
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