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Goals of treatment of chronic coronary disease

Live longer

• Reduce disease progression
• Reduce ischemic events

• Anti-thrombotics
• Lipid-lowering medications
• ACE-I/ARB/BB
• Diabetes: GLP-1 RA/SGLT2i

Feel better

• Reduce angina, improve 
functional status, improve quality 
of life

• Anti-anginal medications

? But what does Coronary revascularization fit in ?
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CABG vs. OMT (VA, CASS, European Study)

p<0.001 at 5 years
p=0.03 at 10 years

No CABG (n=1325)
CABG (n=1324)

Yusuf et al. Lancet 1994

Studies in 1970-80’s with 
minimal use of medical therapy. 

Majority of benefit in patients 
with left main disease.

Benefit of revascularization in CCD: early trials



COURAGE: PCI vs. OMT in CCD

Boden et al. NEJM 2007. Sedlis et al. NEJM 2015
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Criticisms:
• High cross-over rate
• High-risk patients were not enrolled 
• PCI technique was substandard
• Adherence to OMT was not achievable in the real world



Meta-analyses :
No difference in mortality

Stergiopoulos et al JAMA Int Med 2014;174(2):232-240

Copyright 2013 American Medical Association. All rights reserved.

Sensitivity Analyses and Publication Bias
Sensitivity analyses to assess the potential impact of qualita-
tive differences in study design and patient selection showed
that exclusion of any single trial from the analysis for mortal-
ity, nonfatal MI, and angina did not alter the overall findings
of the analysis (data not shown). However, removal of MASS
II13 data from the unplanned revascularization meta-analysis
resulted in a statistically significant reduction in the OR for re-
vascularization in favor of the PCI group compared with the
MT group (OR, 0.49 [95% CI, 0.26-0.91] (P = .02). The exclu-
sion of data from FAME 2,16 which was the only study to ex-
clusively use FFR rather than conventional stress testing, the
only study funded entirely by industry, the study with the
shortest follow-up, and the only study that predominantly used
drug-eluting stents, did not change the overall results for any
end point.

The funnel plot was symmetric, suggestive of a lack of pub-
lication bias (Figure 3). The Egger test further supported the
absence of publication bias with a 1-tailed P value of .22.

Discussion
The principal finding of this meta-analysis of randomized clini-
cal trials of patients with stable obstructive CAD and myocar-
dial ischemia documented by stress testing or FFR is that a
strategy of initial PCI in combination with MT results in no sig-
nificant reduction in mortality, nonfatal MI, unplanned revas-
cularization, or angina compared with MT alone. These find-
ings are unique in that this is the first meta-analysis to our
knowledge limited to patients with documented, objective
findings of myocardial ischemia, almost all of whom under-

went treatment with intracoronary stents and disease-
modifying secondary prevention therapy. The implications of
these findings are 3-fold. First, the results strongly suggest that
the relationship between ischemia and mortality is not al-
tered or ameliorated by catheter-based revascularization of ob-
structive, flow-limiting coronary stenoses. Second, the lack of

Figure 2. Comparison of Percutaneous Coronary Intervention (PCI) and Medical Therapy (MT) vs Medical Therapy Alone in Patients With
Documented Myocardial Ischemia
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Each graph illustrates an outcome. A, Death; B, nonfatal myocardial infarction;
C, unplanned revascularization; and D, angina during follow-up. All included
studies are listed by name along with point estimates of the odds ratios (ORs)

and respective 95% CIs. The sizes of the squares denoting the point estimate in
each study are proportional to the weight of the study. The diamonds represent
the overall findings in each plot.

Figure 3. Assessment of Publication Bias
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This funnel plot is a plot of a measure of study size on the vertical axis as a
function of effect size on the horizontal axis for mortality. Large studies appear
toward the top of the graph and tend to cluster near the mean effect size.
Smaller studies appear toward the bottom of the graph and (since there is more
sampling variation in effect size estimates in the smaller studies) will be
dispersed across a range of values. In the absence of publication bias, as
demonstrated in this funnel plot, the studies, represented by pale dotted
circles, are distributed symmetrically about the combined effect size. The
dashed diamond appearing below the x-axis represents the summary effect.

Research Original Investigation Percutaneous Coronary Intervention Meta-analysis

E6 JAMA Internal Medicine Published online December 2, 2013 jamainternalmedicine.com

Copyright 2013 American Medical Association. All rights reserved.

Downloaded From: http://archinte.jamanetwork.com/ by a Imperial College London Library User  on 12/03/2013



Stergiopoulos et al. JAMA IM 2014. 

Meta-analyses :
No difference in MI



ISCHEMIA Trial: invasive vs. conservative strategy

Maron et al. NEJM 2020
5179 patients from 38 countries with CCD and moderate- or high-risk ischemia



Relief of angina

DO WE KNOW THAT PCI IMPROVES 
SYMPTOMS?



No definitive data on anginal relief

Stergiopoulos et al JAMA Int Med 2014;174(2):232-240

Copyright 2013 American Medical Association. All rights reserved.

Sensitivity Analyses and Publication Bias
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the overall findings in each plot.
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Use of revascularization for CCD

• Due to the early CABG trials, revascularization expanded down the 
spectrum of risk

• PCI for asymptomatic or minimally symptomatic CCD was common 
practice—nearly half of all elective PCIs in 2010

• COURAGE and ISCHEMIA challenged this practice, demonstrating 
that revascularization for CCD did not reduce ischemic events but did 
reduce angina better than OMT

Chan et al. JAMA 2011



Treatment goals in CCD

Relief of angina

Prevention of 
cardiovascular 

death

Prevention of MI, 
LV dysfunction and 

CCF



Relief of angina

CAN WE PREDICT WHO WILL BENEFIT 
MOST FROM PCI?



Does ischemic assessment help us?

iFR 0.92 
FFR 0.76

112
iFR 0.43 
FFR 0.51

111



FFR: LCx

Resting Pd/Pa = 0.88
Adenosine 200 mcg IC

FFR = 0.87



Probability of Ischaemia

FFR/iFR
0.80 0.90 1.00.700.600.50

Highly likely Highly improbable

ISCHAEMIA



Angina relief with revascularization
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Angina relief with revascularization: ISCHEMIA

Favors InvasiveFavors Conservative

Spertus et al. NEJM 2020

Posterior Mean=4.2 (3.3, 5.1) 

Favors InvasiveFavors Conservative

Daily/weekly angina (n=936)

Posterior Mean=7.3 (4.8, 9.9) 

Favors InvasiveFavors Conservative

Monthly angina (n=2043)

Posterior Mean=4.8 (3.4, 6.1) 

Favors InvasiveFavors Conservative

No angina (n=1635)

Posterior Mean=1.7 (0.4, 2.9) 

All patients



Angina relief with medications: TERISA
Run In Phase Treatment Phase

p=0.008
Placebo
Ranolazine
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2

4

6

82 4 6-2 0

927 patients with CCD and diabetes randomized to ranolazine vs. placebo

Ranolazine Placebo P-value
SAQ Angina 
Frequency

+16 +13 0.014

Kosiborod et al. JACC 2013. Arnold et al. JAMA IM 2014



Objective Randomised Blinded 
Investigation with optimal medical 

Therapy of Angioplasty in stable 
angina (ORBITA)

Rasha Al-Lamee, MA (Oxon) MB BS MRCP
Imperial College London

Al-Lamee et al. Lancet 2018. Al-Lamee et al. Circ 2018



• Stable angina
• One or more ≥ 70% stenosis in a 

single vessel
• Suitable for PCI

Inclusion criteria



MEDICAL
OPTIMIZATION 

PHASE

BLINDED
FOLLOW UP 

PHASECCS
SAQ

EQ-5D-5L

CCS
SAQ

EQ-5D-5L

Exercise test
Stress echo

CCS
SAQ

EQ-5D-5L

Exercise test
Stress echo

Six weeks Six weeks

Blinded 
procedure

Enrolment
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Follow-up
Assessment 
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Research 
angiogram:

iFR, FFR
Sedation

Trial design



Blinding techniques
Patient

Headphones and music
Sedation 
Minimum 15 min wait
 
Both arms:
  DAPT
  Same post-procedural 
    instructions 
  Same discharge letter

Clinical team

Standardised handover 
Ward team blinded 

Both arms:
  Treated as if PCI
  No access to cath report
  Same discharge letter



Baseline demographics
PCI 

n = 105 
Placebo
n = 95

Age (yrs) 65.9 (SD 9.5) 66.1 (SD 8.4)

Male 74 (70%) 72 (76%)

Type II diabetes 15 (14%) 21 (22%)

Hypertension 72 (69%) 66 (69%)

Hyperlipidaemia 81 (77%) 62 (65%)

Current smoker 11 (10%) 15 (16%)

Previous MI 5 (5%) 7 (7%)

Previous PCI 10 (10%) 15 (16%)



Baseline demographics
PCI 

n = 105 
Placebo
n = 95

LV systolic function

Normal 98 (93%) 85 (89%)

Mild 3 (3%) 7 (7%)

Moderate 4 (4%) 3 (3%)

CCS Class

I 2 (2%) 3 (3%)

II 64 (61%) 54 (57%)

III 39 (37%) 38 (40%)

Angina duration (mo) 9.5 (SD 15.7) 8.4 (SD 7.5)



Medical therapy optimization
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Primary endpoint result
Change in total exercise time
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2% 3%

61% 57%

37% 40%

PCI Placebo

CCS class at 
enrolment

9% 14%

14%
11%

53%
43%

24%
33%

PCI Placebo

CCS class at pre-
randomization

39%
29%

13%
20%

35%
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12% 16%

0% 1%

PCI Placebo

CCS class at follow-
up

Secondary endpoint results
CCS class improved in both groups

CCS IV

CCS III
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Secondary endpoint results
No difference in symptom improvement or 

quality of life

Physical limitation score (SAQ)
Difference in Δ between arms 2.4 (-3.5 to 8.3)

p=0.420
Angina frequency score (SAQ)
Difference in Δ between arms 4.4 (-3.3 to 12.0)

p=0.260
Quality of life (EQ-5D-5L)
Difference in Δ between arms 0.00 (-0.04 to 0.04)

p=0.994
Differences are Δ PCI minus Δ placebo 



Adverse clinical events

Adverse clinical event
PCI 

n = 105 
Placebo
n = 95

All cause death 0 0
Myocardial infarction 0 0
Cerebrovascular event 0 0
Unplanned revascularization 0 5



Angina relief with revascularization: ORBITA

Al-Lamee et al. Lancet 2018. Al-Lamee et al. Circ 2018

6-week Follow-up PCI Sham P-value

Exercise time +28 seconds +12 seconds 0.20

SAQ angina frequency +14 points +10 points 0.26

Freedom from angina 50% 32% 0.006

200 UK patients with 1-vessel CCD randomized to PCI vs. sham procedure



Conclusions: ORBITA

• ORBITA is the first placebo-controlled randomized trial 
of PCI in stable angina
• Area stenosis QCA 84.4%, FFR 0.69, iFR 0.76
• PCI was safe and physiologically effective
• In this single vessel, angiographically guided trial there 

was no difference in exercise time increment between 
PCI and placebo



J Am Heart Assoc. 2022;11:e025426. DOI: 10.1161/JAHA.122.025426 4

Rashid et al Temporal Trends in PCI Activity

practice for stable angina over 14 years. Publication 
of the COURAGE trial and, more recently, ORBITA 
trial has shown no significant effect on elective PCI 
practice in England and Wales, with little detectable 
change in the clinical or procedural characteristics of 
patients undergoing these procedures. There were no 
significant changes on elective PCI activity following 
the publication of ORBITA trial, even in the ORBITA trial 
participating centers, despite the ORBITA trial showing 
no benefit of PCI over placebo procedure on angina 
symptoms. We found that almost 1 in 10 patients un-
dergoing PCI for stable angina had no angina symp-
toms, and two- thirds had no evidence of ischemia on 
stress testing, highlighting a significant discordance in 
current clinical practice, guideline recommendations, 
and adoption of major trial results.

A notable finding of our analysis was the lack of 
impact of COURAGE14 and ORBITA15 trials on PCI 
rates for stable angina. It is particularly interesting that 
the rate of elective PCI remained stable even in the 5 
ORBITA trial recruiting centers before and after the trial 

was reported. There are several possible explanations 
for the apparent lack of impact of such landmark trials 
on clinical practice in elective PCI. First, it could be that 
PCI practice in England and Wales was already con-
sistent with the results of the COURAGE and ORBITA 
trials. The United Kingdom has a universal National 
Health System, which is well integrated with primary 
care. Patients with stable coronary disease are likely to 
have benefited from intensive primary prevention and 
optimization of medical therapy.21,22 Nevertheless, the 
fact that a significant proportion of patients undergo-
ing PCI were without angina symptoms would be dis-
cordant with such a hypothesis. The COURAGE and 
ORBITA trials generated much debate about the inva-
sive management of stable angina. In both cases, there 
was a school of thought questioning their relevance to 
routine all- comers practice,1,9 with other studies, such 
as Fractional Flow Reserve versus Angiography for 
Multivessel Evaluation 2, suggesting that PCI in sta-
ble coronary artery disease may reduce longer- term 
acute myocardial infarction.23 This may explain why the 

Figure 1. Temporal trends in rates of elective percutaneous coronary intervention (PCI) volume per 100 000 population for 
stable angina in England and Wales.
COURAGE indicates Clinical Outcomes Utilizing Revascularization and Aggressive Drug Evaluation; IRR, incidence rate ratio; NYHA, 
New York Heart Association; and ORBITA, Objective Randomized Blinded Investigation With Optimal Medical Therapy of Angioplasty 
in Stable Angina.
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A Placebo-Controlled Trial of Percutaneous 
Coronary Intervention for Stable Angina 
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Seattle angina frequency (4·4, 95% CI –3·3 to 12·0, 
p=0·260) [A: should SAQ angina stability be mention 
here too?]. There was also no significant difference 
between the groups in the change in EQ-5D-5L (0·00, 
95% CI –0·04 to 0·04, p=0·994)

[A: please specify whether these outcomes were 
prespecified in the protocol, as they are not mentioned 
in the summary of it. If they were not, when were they 
added? Are they post-hoc outcomes?] The change in 
Duke treadmill score (table 3) was also not significantly 
different between groups (1·12, 95% CI –0·23 to 2·47, 
p=0·104). However, the dobutamine stress echo-
cardiography peak stress wall motion score index 
(table 3) improved more with PCI than with placebo 
(–0·09, 95% CI –0·15 to –0·04, p=0·0011).

Periprocedural and other serious adverse events are 
described the appendix. No patients died. There were 
three periprocedural major bleeding events (two with 
PCI and one with placebo). In four patients in the 
placebo group, PCI was needed for a pressure-wire 
related complication. During the follow-up phase, in the 
placebo group, one patient developed an acute coronary 
syndrome and two patients had major bleeding on dual 
anti-platelet therapy.

The primary assessment of blinding was before 
discharge from the randomisation procedure (appendix). 
At this timepoint, the blinding index was perfect in the 
patients (all responded “don’t know”) in the placebo 
group and nearly perfect in the PCI group (two of 
105 guessed, both correctly, blinding index 0·02, 95% CI 
–0·003 to 0·04). After the patients completed the 6 week 
follow-up period, 80 of 105 patients who had PCI felt 
able to guess their treatment allocation, of whom 
50 guessed correctly and 30 incorrectly (blinding index 
0·19, 0·05 to 0·33). In the placebo group 69 of 91 patients 
felt able to guess, of whom 34 guessed correctly and 
35 incorrectly (blinding index –0·01, –0·16 to 0·14). 
In the medical teams, there was no evidence of 
unblinding at either timepoint (appendix).

Discussion
In ORBITA, the first blinded, placebo-controlled trial of 
PCI for stable angina, PCI did not improve exercise time 
beyond the effect of the placebo. This was despite the 
patients having ischaemic symptoms, severe coronary 
stenosis both anatomically (84·4% area reduction) and 
haemodynamically (on-treatment FFR 0·69 and iFR 
0·76), and objective relief of anatomical stenosis, invasive 
pressure, and non-invasive perfusion indices (FFR 
p<0·0001, iFR p<0·0001 [A: please ensure that these p 
values are provided somewhere in the results before they 
are mentioned here], stress wall motion score index 
p=0·0011). There was also no improvement beyond 
placebo in the other exercise and patient-centred 
endpoints, including Canadian Cardiovascular Society 
class and the metrics of the Seattle Angina Questionnaire 
and EQ-5D-5L questionnaire.

This result might seem to contradict the real-world 
experience that patients report relief of angina after PCI. 
However, real-world data inevitably mix physical effects 
with placebo effects. Forgetting this point, or denying it, 
causes overestimation of the physical effect.

The necessity for placebo-controlled trials has been 
rediscovered several times in cardiology, typically to 
considerable surprise.23 Often a therapy is thought to be 
so beneficial that a placebo-controlled trial is deemed 
unnecessary and perhaps unethical. However, 40 years 
after the first PCI, ORBITA’s findings show that 
placebo-controlled randomised trials remain necessary.

ORBITA has implications for our clinical under-
standing [A: of angina?]. The concept of a simple linear 
link between a tight stenosis and angina is attractive to 
patients, easily explained by physicians, and biologically 
plausible. Moreover, since relieving the anatomical and 
haemodynamic features of stenosis by unblinded PCI is 
followed by the patient reporting angina relief, it is 
understandable that this link becomes generally 
accepted.

However, forgetting the potential magnitude of placebo 
effects prevents exploration of the inevitably complex 
relationship between anatomy, physiology, and symptoms. 
Clinicians have hoped there might be a simple entity 
named ischaemia, which manifests as positive tests and 
clinical symptoms, and that treatment by PCI would 
eliminate all these manifestations concordantly. Perhaps 
this notion is too optimistic.

Nevertheless the findings of ORBITA do not mean that 
patients should never undergo PCI for stable angina. Not 
all patients would be satisfied with taking multiple 
antianginal agents forever. They might prefer an invasive 

Figure 3: Coronary angiograms of the first 12 consecutively randomised patients
The target vessel is marked with an asterisk.



Control arms and Primary Endpoints

• Patients in the placebo arm underwent angiogram and pressure wire 
studies when auditory isolated, and then were sedated and left on the 
table. 

• Both the post-procedure management team and patients were blinded. 

• ORBITA-2 used a unique endpoint of a daily symptom score. Patients had a 
smartphone app in which they recorded whether and how many episodes 
of angina they had each day. 

 (The ordinal score accounted for the presence of antianginal 
medications. For instance, one episode of daily angina on no meds 
scored a 2; but one episode of angina while taking two antianginals 
scored a 16.)
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Table 2. Procedural Characteristics.

Characteristic
PCI 

(N = 151)
Placebo 
(N = 150)

Overall 
(N = 301)

No. of vessels with disease — no. (%)*

1 vessel 122 (81) 120 (80) 242 (80)

2 vessels 25 (17) 27 (18) 52 (17)

3 vessels 4 (3) 3 (2) 7 (2)

Vessels leading to patient randomization†

No. of vessels 193 190 383

Left anterior descending coronary artery — no. (%) 108 (56) 103 (54) 211 (55)

Circumflex coronary artery — no. (%) 16 (8) 17 (9) 33 (9)

Right coronary artery — no. (%) 42 (22) 43 (23) 85 (22)

Branch vessels — no. (%) 27 (14) 27 (14) 54 (14)

Serial stenoses — no. (%) 29 (19) 20 (13) 49 (16)

Percent diameter stenosis‡

Mean 61±18 62±17 61±18

Median (IQR) 60 (48–74) 63 (50–74) 61 (49–74)

Area of stenosis‡

Percentage 80±15 82±15 81±15

Median (IQR) — % 83 (73–92) 85 (75–93) 84 (74–92)

Fractional flow reserve

Mean 0.60±0.16 0.62±0.16 0.61±0.16

Median (IQR) 0.61 (0.47–0.74) 0.65 (0.51–0.75) 0.63 (0.49–0.75)

No. of vessels assessed — no./total no. of target vessels 178/193 171/190 349/383

Instantaneous free-wave ratio§

Mean 0.68±0.22 0.71±0.23 0.70±0.22

Median (IQR) 0.76 (0.50–0.86) 0.81 (0.58–0.89) 0.78 (0.55–0.87)

No. of vessels assessed — no./total no. of target vessels 178/193 174/190 352/383

Interventions

Median no. of stents implanted (IQR) 2 (1–2) — —

Median total length of stent implanted (IQR) — mm 42 (23–64) — —

Median diameter of stent implanted (IQR) — mm 3.0 (2.5–3.5) — —

No. of stents in which postdilation was performed —  
no./total no. (%)

242/284 (85) — —

Intravascular imaging performed — no. (%) 104 (69) — —

Type of drug-eluting stent¶

Everolimus-eluting — no. (%) 171 (60) — —

Zotarolimus-eluting — no. (%) 83 (29) — —

Other drug-eluting stent — no. (%) 29 (10) — —

*  The number of vessels with disease was defined on the basis of evidence of ischemia from noninvasive imaging and invasive physiological 
assessment.

†  This variable refers to the anatomical description of vessels with evidence of ischemia from noninvasive or invasive assessment.
‡  The measurements of stenosis were obtained on quantitative coronary angiography.
§  In cases in which instantaneous free-wave ratio was not available, an alternative nonhyperemic pressure ratio was used.
¶  The total number of drug-eluting stents was 283.
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disease in the United Kingdom (Table S5). At 
enrollment, 290 patients (96%) had angina of 
CCS severity class II or III. The results of cardio-
vascular risk factor assessment are provided in 
Table S6. The median number of antianginal 
agents that were prescribed for the patients at 
the time of enrollment (and before protocol-
mandated cessation of these agents) was 1, which 
was equivalent to a median of 2 standardized anti-
anginal units.

Procedural Characteristics
Procedural characteristics are shown in Table 2. 
Radial-artery access was used in 288 patients 
(96%). Invasive physiological assessment was 
performed in a median of 1 vessel per patient. 
Cardiac territories with ischemia were identified 
with the use of prerandomization invasive phys-
iological assessment and preenrollment nonin-
vasive functional testing; 242 patients (80%) had 
ischemia in one territory, 52 (17%) in two territo-
ries, and 7 (2%) in three territories.

Images of the qualifying coronary lesions 
from the 301 patients who underwent random-
ization are provided in Figure S3. As assessed by 
quantitative coronary angiography, the mean (±SD) 
percent diameter stenosis was 61±18%. Fractional 
flow reserve was performed in 349 of 383 target 
vessels (91%) and instantaneous wave-free ratio in 
352 of 383 target vessels (92%). In the target ves-
sels, the median fractional flow reserve was 0.63 
(interquartile range, 0.49 to 0.75), and the median 
instantaneous wave-free ratio was 0.78 (inter-
quartile range, 0.55 to 0.87). Complete revascu-
larization was achieved in all but 2 patients. In 
both patients, pressure-wire pullback analysis 
and intravascular imaging showed diffuse dis-
ease, which was managed conservatively. Results 
of the coronary physiological assessment that was 
performed after PCI are provided in Table S7.

Primary End Point
Data were available for 99.7% of the 22,823 pa-
tient-days in the trial. Two patients in the placebo 
group had missing data; for these patients, the 
last angina symptom score was carried forward 
in the analysis of the primary end point. At the 
12-week follow-up, the mean angina symptom 
score was 2.9 in the PCI group and 5.6 in the 
placebo group (odds ratio, 2.21; 95% confidence 
interval [CI], 1.41 to 3.47; P<0.001) (Table 3 and 

Fig. 1A). The mean daily angina frequency was 
0.3 episodes in the PCI group and 0.7 in the 
placebo group (odds ratio, 3.44; 95% CI, 2.00 to 
5.91) (Table 3 and Fig. 1B). The mean daily use 
of antianginal medication was 0.2 and 0.3 units 
in the PCI and placebo groups, respectively (odds 
ratio, 1.21; 95% CI, 0.70 to 2.10) (Table 3 and 
Fig. 1C). The Bayesian longitudinal analysis of the 
primary end point is provided in Table S8 and 
Figures S4 through S18. The results of a sensitiv-
ity analysis in which priors on the effect of PCI 
as compared with placebo were used is provided 
in Table S9, and a summary of antianginal medi-
cation use is shown in Table S10.

Table 1. Demographic and Baseline Clinical Characteristics.*

Characteristic
PCI 

(N = 151)
Placebo 
(N = 150)

Overall 
(N = 301)

Age — yr 65±9 64±9 64±9

Male sex — no. (%) 120 (79) 118 (79) 238 (79)

Hypertension — no. (%) 97 (64) 92 (61) 189 (63)

Diabetes — no. (%)

Non–insulin-dependent 40 (26) 24 (16) 64 (21)

Insulin-dependent 9 (6) 11 (7) 20 (7)

Hyperlipidemia — no. (%) 113 (75) 104 (69) 217 (72)

Smoking status — no. (%)

Never smoked 65 (43) 50 (33) 115 (38)

Previous smoker 67 (44) 84 (56) 151 (50)

Current smoker 19 (13) 16 (11) 35 (12)

Left ventricular systolic function 
— no. (%)†

Normal 144 (95) 146 (97) 290 (96)

Mild impairment 6 (4) 3 (2) 9 (3)

Moderate impairment 1 (1) 1 (1) 2 (1)

CCS class — no. (%)‡

I 10 (7) 1 (1) 11 (4)

II 87 (58) 87 (58) 174 (58)

III 54 (36) 62 (41) 116 (39)

Median time since diagnosis of 
angina (IQR) — mo

8 (4–14) 8 (5–14) 8 (5–14)

*  Plus–minus values are means ±SD. Percentages may not total 100 because 
of rounding. PCI denotes percutaneous coronary intervention, and IQR inter-
quartile range.

†  Normal was defined as 55% or higher, mild impairment as 45 to 54%, and 
moderate impairment as 35 to 44%.

‡  The Canadian Cardiovascular Society (CCS) angina severity class ranges from 
0 to IV, with class 0 indicating no angina and class IV indicating angina at 
rest.
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Conclusion

• Among patients with stable angina 
who were receiving little or no 
antiangina medication and had 
objective evidence of ischemia, PCI 
resulted in a lower angina symptom 
score than a placebo procedure, 
indicating a better health status with 
respect to angina over 12 weeks



The ORBITA-1 and ORBITA-2 Trials

1.ORBITA allowed only patients with single-vessel disease; ORBITA-2 allowed 
multivessel disease, but 80% of enrolled patients had single-vessel disease.

2.The first ORBITA trial required maximal medical therapy and then tested PCI 
as an add-on procedure. ORBITA-2 did the opposite. 

3.ORBITA-2 used a unique endpoint of a daily symptom score. Patients had a 
smartphone app in which they recorded whether and how many episodes 
of angina they had each day. The ordinal score accounted for the presence 
of antianginal medications. 



The ORBITA-1 and ORBITA-2 Trials

4.The ORBITA-2 results were clearly positive for PCI. Compared with the 
placebo procedure, PCI improved the angina symptom score. 

5.Treadmill exercise time increased by 59 seconds in the PCI arm vs placebo. 
This was statistically significant and equivalent to the increase seen with 
a placebo-controlled trial of an anginal medication.

6.There were no differences in clinical outcomes nor safety issues.

https://doi.org/10.1016/j.jacc.2003.11.045
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Circulation.

Medical Therapy For Angina in patients with CCD 

Beta blocker, CCB or long-acting nitrate 
is recommended for angina relief. 

(Class 1)

If symptoms continue, add a second 
antianginal agent from a different class 

(beta blockers, CCB, long-acting 
nitrates). (Class 1)

Ranolazine is recommended in patients 
who remain symptomatic. (Class 1)

Sublingual nitroglycerin or nitroglycerin 
spray is recommended for immediate

 short-term relief. (Class 1)

Adding ivabradine to standard 
anti-anginal therapy is potentially 
harmful in those with normal LV 

function. 
(Class 3: Harm)

Abbreviations: CCB indicates calcium channel blocker; CCD, chronic coronary disease; and LV, left ventricular.
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Revascularization in CCD
CCD + Anginal Symptoms

Maximize GDMT (Class 1)

Continued lifestyle limiting symptoms

Consider Revascularization (Class 1)

LVEF<35% or LM 
disease

CABG unless poor 
surgical candidate

(Class 1)

Complex coronary 
disease & complex 

clinic/social situation

Multidisciplinary Heart 
Team evaluation

(Class 1)

Intermediate disease 
on LHC 

FFR/iFR prior to PCI 
(Class 1)

Special considerations

Principles  of CCD 
Management in patients 

with Stable Angina

Relief of symptoms

Prevention of 
non-fatal events

Improve long-term 
survival

Abbreviations: CABG indicates coronary artery bypass graft; CCD, chronic coronary disease; FFR, fractional flow 
reserve; GDMT, guideline direction medical therapy; iFR, instantaneous wave-free ratio; LHC, left heart 
catheterization; LM, left main; LVEF, left ventricular ejection fraction; and PCI, percutaneous coronary 

intervention.
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The ORBITA-2 trial findings underscore the importance of shared 
medical decision-making between physicians and patients. SCAI 
encourages the development of individualized treatment plans to 
ensure the best patient-centered care possible.

NOV 11TH 2023

ORBITA-2 Confirms Benefit of Percutaneous Coronary 
Intervention in Patients with Chronic Coronary Artery 
Disease


