Making Sense of
ORBITA and ISCHEMIA

Discussing the contributions of the ORBITA and ISCHEMIA trials to the ongoing debate
surrounding revascularization in stable coronary artery disease.
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here are two aims for the management of stable

coronary artery disease (CAD): improvement

of angina symptoms and reduction in cardio-

vascular events. The role of revascularization
in achieving these aims has been the subject of some
scrutiny and controversy in recent years. This debate
has recently been awakened by the publication and pre-
sentation of two randomized controlled trials: ORBITA
and ISCHEMIA. This article discusses the impact of
these trials on our understanding of revascularization,
particularly percutaneous coronary intervention (PCl), in
the management of stable CAD.

PCI FOR ANGINA IN STABLE CAD

Coronary angioplasty was developed as a treatment
for angina in stable CAD, initially with simple balloon
angioplasty.! The technique evolved with the develop-
ment of bare-metal and, subsequently, drug-eluting
stents. Now, modern coronary intervention is often
guided and optimized with intracoronary imaging and
invasive physiology.>* During this development period,
antianginal therapy has also advanced. Multiple indi-
vidual antianginal medications have placebo-controlled
trial data to support their use.*” Current national and
international guidelines advocate an initial medical
strategy in the treatment of angina, with referral for
revascularization recommended for patients who are
on at least two antianginal drugs.®

For trials of pharmacotherapy, placebo control has long
been considered the gold standard in testing the true
therapeutic effect of a drug. In cardiology, placebo control
in randomized trials of interventions for angina is not new.
Prior to the development of coronary artery bypass graft
(CABG) surgery, internal mammary artery ligation was an
established surgical treatment option for angina. However,
the first placebo-controlled trials of this technique showed
no impact on angina or exercise capacity compared with

placebo.®™® Decades later, lessons were learned from
placebo-controlled trials of laser myocardial revascu-
larization and renal denervation, showing that the true
physical efficacy of a treatment on a subjective endpoint
such as symptoms or blood pressure can only be known
when the contribution of the placebo effect is known." ™
More recently, a coronary sinus reducer system (Reducer,
Neovasc, Inc.) was compared with a placebo for the treat-
ment of refractory angina. In the 104-patient study, there
was a significant improvement in blinded angina symp-
toms with the Reducer but no significant improvement in
exercise time.'

Before ORBITA, PCl for angina had not been tested
against placebo in the 4 decades since its introduction.
Unblinded randomized trials found consistent improve-
ments in angina symptoms and quality of life. The ACME
study from the early 1990s was the first randomized trial
to assess balloon angioplasty in patients with single-
vessel CAD, and the study found unblinded improve-
ment in symptoms and exercise time after PCL'® The
subsequent larger RITA-2 trial, which included patients
with two- and three-vessel CAD, found unblinded symp-
tom improvement with PCl and an initial improvement
in exercise time, which attenuated by 1-year follow-up."”
The role of revascularization in two- and three-vessel
CAD was assessed further in MASS Il from 2004, showing
unblinded symptom benefit and exercise benefit with
PCl and CABG." The FAME 2 trial also demonstrated
improvement in the secondary endpoint of unblinded
angina relief.” In COURAGE, the secondary endpoint
of unblinded angina relief initially improved in the
treatment arm, but the effect was not maintained at
5-year follow-up.®® These unblinded findings of angina
improvement after PCl were encouraging, but the well-
recognized, significant contribution of placebo seen in
blinded trials of other interventions highlighted the need
for a placebo-controlled PCI trial.
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The Impact of the ORBITA Trial

ORBITA was the first placebo-controlled trial of
PCl in stable CAD and was designed to detect the
placebo-subtracted true physical efficacy of PCl on
angina symptoms in patients on optimal medical
therapy.?' The trial recruited patients with angina and
a significant (= 70%) stenosis in a single epicardial
coronary artery. Participants entered into a 6-week
period of intensive medical therapy optimization,
aiming to have patients maintained on at least two
antianginal drugs by the time of randomization (as
is reccommended before referral for PCl in national
guidelines®). In the catheterization laboratory, all par-
ticipants received auditory isolation with over-the-ear
headphones, a coronary angiogram was obtained,
and instantaneous wave-free ratio (iFR) and fractional
flow reserve (FFR) were measured. Patients were then
sedated to a deep level of conscious sedation. They
were randomized to PCl or placebo and entered a
6-week blinded follow-up period. The primary end-
point was the difference in exercise time increment
between the two groups. ORBITA found a smaller-
than-expected effect of PCl on treadmill exercise time,
which did not reach statistical significance (16.6 sec-
onds; P = .200).2" The limited effects on exercise
capacity and symptoms were seen despite excellent
anatomic and hemodynamic resolution of stenosis
and near elimination of ischemia on follow-up stress
echocardiography in the PCI group.

ORBITA highlighted the importance of a placebo
control when assessing the efficacy of an intervention.
The symptom and quality-of-life benefit seen previously
in unblinded angioplasty studies was likely, in part,
enhanced by the placebo effect. The true physical effect
of the therapy may be less than previously thought.

Secondary analyses from ORBITA showed that one
in five more patients were free from angina after PCI
compared with placebo and that a lower FFR or iFR was
associated with greater placebo-controlled improve-
ment in ischemia (as assessed by stress echocardiog-
raphy).?2 The most recently published ORBITA stress
echocardiography analysis showed that the greater the
prerandomization dobutamine stress echocardiography
score, the greater the placebo-controlled impact on
angina frequency.?® The efficacy of PCl as a treatment
for angina in the setting of multivessel CAD cannot be
assessed by ORBITA, and further trials are needed.

Perhaps the most important conclusion from ORBITA
is that placebo-controlled trials of interventions for sub-
jective endpoints are informative, deliver new informa-
tion, and should be as standard for testing interventional
procedures as they are for pharmacotherapy.

PCl FOR CARDIOVASCULAR RISK
REDUCTION IN STABLE CAD

After its conception as an intervention for symptom
improvement, the question arose whether PCI could be
a prognostic procedure, preventing myocardial infarction
(M) and death. This view may have been encouraged
by the mortality benefit seen with PCl in the setting of
acute coronary syndromes. A series of randomized tri-
als were designed to assess this."*'® These smaller studies
did not find a prognostic benefit with PCL. In response,
the COURAGE trial was designed. The COURAGE trial
enrolled patients with proximal epicardial coronary steno-
ses, angina, and noninvasive evidence of ischemia. The trial
randomized 2,287 patients to PCl with optimal medical
therapy or optimal medical therapy alone. Despite 18.5%
of patients reaching the primary endpoint of death and
nonfatal Ml at the median 4.6 years of follow-up, no sig-
nificant difference was found between the groups.?’

The results of COURAGE shocked the interventional
cardiology community. It was believed by some that
the participants did not have a high enough burden
of ischemia, thus affecting the outcomes. Therefore,
the FAME 2 trial was designed to include patients
after the diagnosis of ischemia by invasive physiology.

In 888 patients with stable CAD and FFR < 0.8 in at least
one coronary artery, PCl was compared with no PCl. The
primary endpoint in this unblinded study was death, Ml,
or urgent revascularization. The trial was stopped early
due to a significantly higher number of urgent revas-
cularization events in the conservative arm; however,
this endpoint may have been influenced by bias in an
unblinded trial. Furthermore, there was no difference in
rates of the hard cardiovascular endpoints of mortality
and MI between the two arms.’924

Despite these data, we continue to believe there is a
role for revascularization in reducing Ml and cardiovas-
cular mortality in certain clinical subsets. It seems bio-
logically plausible that clinical outcomes are most likely
to be modified in patients with the most severe disease
and that ischemia assessment is a useful surrogate tool
to characterize disease severity. Observational data sug-
gest that the burden of ischemia is important and that
outcomes may be improved by revascularization for the
most ischemic patients.”> However, these nonrandom-
ized data sets have inherent limitations. For example, the
conservative and revascularization patient groups may
have been very different. Several external factors could
also have influenced treatment strategy selection and,
therefore, may have resulted in the different outcomes
between the groups.

The first COURAGE nuclear substudy is often
described as showing higher survival rates with PCl in
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patients with the highest baseline ischemic burden.?®
However, this post hoc study only included patients
who had prerandomization myocardial perfusion and
follow-up scans. Although patients with ischemia in
the PCl arm had lower unadjusted risk of Ml or death,
the difference for both endpoints became nonsignifi-
cant when it was adjusted for baseline risk. In a subse-
quent nuclear substudy of COURAGE (which included
1,381 patients with moderate to severe ischemia,
defined as = 3 ischemic segments, who underwent pre-
randomization stress myocardial perfusion imaging),”’
the presence of prerandomization moderate to severe
ischemia was similar between the PCl and conservative
arms (P = .36). Furthermore, there was no difference in
death or Ml rates at follow-up between the two arms.

Meta-analyses assessing the prognostic effect of PCl in
the setting of myocardial ischemia have shown oppos-
ing results, depending on the trials selected for inclu-
sion.?83% Although guidelines continued to suggest that
revascularization should be offered at an earlier stage to
patients with the highest ischemia burden, the question
of whether ischemia truly matters and how revasculariza-
tion affects outcomes remained unanswered.?'

The Impact of the ISCHEMIA Trial

The ISCHEMIA trial was designed to assess the
impact of revascularization on death and Ml in
patients with stable CAD and moderate to severe
ischemia. Exclusion criteria included left main stem
stenosis, ventricular ejection fraction < 35%, esti-
mated glomerular filtration rate < 30 mL/min, recent
acute coronary syndrome, and “unacceptable angina
at baseline.” Patients underwent initial blinded CT
coronary angiography to exclude those with left
main stem disease or unobstructed coronary arter-
ies. Patients were then randomized either to an initial
invasive strategy (and potential subsequent revascu-
larization with PCl or CABG) or to an initial conser-
vative strategy (in which an invasive approach was
reserved only for failure of medical therapy). The pri-
mary endpoint was a composite of cardiovascular
death, MI, hospitalization for unstable angina, hos-
pitalization for heart failure, or resuscitated cardiac
arrest. A secondary endpoint in this unblinded study
was improvement in quality of life.3?

The ISCHEMIA trial, recently presented at the 2019
American Heart Association scientific sessions, did
not find a significant reduction in the primary end-
point with an initial invasive strategy (hazard ratio,
0.93; P = .34) or in any prespecified secondary hard
endpoints. There was no heterogeneity of treatment
effect seen with one-, two-, or three-vessel coronary

disease or with mild, moderate, or severe ischemia on
prerandomization testing. In this unblinded trial, there
was a significant improvement in angina symptoms and
quality of life in the invasive arm compared with the
conservative arm.>

These findings from the largest randomized trial in
stable CAD should inform our practice. ISCHEMIA
recruited a large proportion of patients with at least
moderate myocardial ischemia and established a high
level of modern, disease-modifying medical therapy.>>34
Because no difference was found in the primary end-
point, we should be confident in pursuing an initial
medical strategy for patients with stable CAD, even
in the presence of significant myocardial ischemia.
However, it is important to recognize those patients
who were excluded from the trial—notably, those with
significant left main stem stenosis, severe left ventricu-
lar impairment, severe renal impairment, recent acute
coronary syndrome, and severe angina. We should be
cautious in extrapolating the findings of ISCHEMIA to
these groups.

FUTURE PERSPECTIVES

CAD remains a major cause of morbidity and mortal-
ity worldwide.?> Medical therapy has a clear role in the
management of stable CAD, but the role of revascular-
ization is less clear. Although ORBITA and ISCHEMIA
have advanced the discussion of PCl in stable CAD, the
debate continues. ORBITA underlined the importance
of blinding and a placebo control when assessing sub-
jective endpoints. Similar methodology will now be
used to assess PCl in the setting of multivessel coronary
disease and more extensive myocardial ischemia in the
ORBITA-2 trial 3¢ ISCHEMIA has demonstrated results
similar to its predecessor, COURAGE: in stable CAD,
even in the presence of moderate to severe ischemia,
PCl does not reduce the risk of MI or death.

CONCLUSION

ORBITA and ISCHEMIA should give us confidence to
pursue a strategy of truly optimal medical therapy in
stable CAD, for both cardiovascular risk reduction and
for angina symptom relief. The role PCl plays alongside
optimal medical therapy must be carefully considered.
Specifically, in the majority of stable CAD subsets, the
results of these trials should be used for shared deci-
sion-making with patients in discussing their treatment
options. Lastly, PCl in the specific stable CAD groups
not assessed in ORBITA and ISCHEMIA should be stud-
ied in randomized trials—with placebo control con-
sidered the gold standard method for assessing clinical
endpoints of a subjective nature. B

42 CARDIAC INTERVENTIONS TODAY JANUARY/FEBRUARY 2020 VOL. 14, NO. 1



1. Gruntzig A. Transluminal dilatation of coronary-artery stenosis. Lancet. 1978;1:263.

2. McKavanagh P, Zawadowski G, Ahmed N, Kutryk M. The evolution of coronary stents. Expert Rev Cardiovasc
Ther. 2018;16:219-228.

3. Davies JE, Sen S, Dehbi H-M, et al. Use of the instantaneous wave-free ratio or fractional flow reserve in PCl.
NEnglJ Med. 2017;376:1824-1834.

4. Bangalore S, Steg G, Deedwania P, et al. (3-blocker use and linical outcomes in stable outpatients with and
without coronary artery disease. JAMA. 2012;308:1340-1349.

5. Chaitman BR, Pepine (J, Parker JO, et al. Effects of ranolazine with atenolol, amlodipine, or diltiazem on exercise
tolerance and angina frequency in patients with severe chronic angina: a randomized controlled trial. JAMA.
2004;291:309-316.

6. Borer JS, Fox K, Jaillon P, Lerebours G. Antianginal and antiischemic effects of ivabradine, an I(f) inhibitor, in
stable angina: a randomized, double-blind, multicentered, placebo-controlled trial. Circulation. 2003;107:817-823.
7. Scheidt S, Lewinter MM, Hermanovich J, et al. Nicardipine for stable angina pectoris. Br J Clin Pharmacol.
1985;20(suppl 1):1785-186S.

8. National Institute for Health and Care Excellence. Stable angina: management. Clinical guidance [CG126].
https://www.nice.org.uk/quidance/cg126. Accessed January 13, 2020.

9. Cobb L, Thomas G, Dillard D, et al. An evaluation of internal-mammary-artery ligation by a double-blind technic.
NEngl ) Med. 1959;260:1115-1118.

10. Dimond EG, Kittle CF, Crockett JE. Comparison of internal mammary artery ligation and sham operation for
angina pectoris. Am J Cardiol. 1960;5:483-486.

11. Bakris GL, Townsend R, Liu M, et al. Impact of renal denervation on 24-hour ambulatory blood pressure:
results from SYMPLICITY HTN-3. J Am Coll Cardiol. 2014;64:1071-1078.

12. Bhatt DL, Kandzari DE, O'Neill WW, et al. A controlled trial of renal denervation for resistant hypertension.
NEngl ) Med. 2014;370:1393-1401.

13. Stone GW, Teirstein PS, Rubenstein R, et al. A prospective, multicenter, randomized trial of percutaneous trans-
myocardial laser revascularization in patients with nonrecanalizable chronic total occlusions. 2002;39:1581-1587.
14. Leon MB, Kornowski R, Downey WE, et al. A blinded, randomized, placebo-controlled trial of percutaneous
laser myocardial revascularization to improve angina symptoms in patients with severe coronary disease. J Am Coll
Cardiol. 2005;46:1812-1819.

15. Verheye S, Jolicceur EM, Behan MW, et al. Efficacy of a device to narrow the coronary sinus in refractory angina.
NEnglJ Med. 2015;372:519-527.

16. Parisi A, Folland ED, Hartigan P. A comparison of angioplasty with medical therapy in the treatment of single-
vessel coronary artery disease. N Engl J Med. 1992,326:10-16.

17. RITA-2 trial participants. Coronary angioplasty versus medical therapy for angina: the second randomised
intervention treatment of angina (RITA-2) trial. Lancet. 1997,350:461-468.

18. Hueb W, Soares PR, Gersh BJ, et al. The medicine, angioplasty, or surgery study (MASS-II): a randomized,
controlled clinical trial of three therapeutic strategies for multivessel coronary artery disease. J Am Coll Cardiol.
2004;43:1743-1451.

19. De Bruyne B, Pijls NHJ, Kalesan B, et al. Fractional flow reserve—quided PCl versus medical therapy in stable
coronary disease. N Engl J Med. 2012,;367:991-1001.

20. Boden WE, 0'Rourke RA, Teo KK, et al. Optimal medical therapy with or without PCl for stable coronary disease.
NEngl ) Med. 2007;356:1503-1516.

21. Al-Lamee R, Thompson D, Dehbi H-M, et al. Percutaneous coronary intervention in stable angina (ORBITA):

a double-blind, randomised controlled trial. Lancet. 2018;391:31-40.

22. Al-Lamee R, Howard JP, Shun-Shin M), et al. Fractional flow reserve and instantaneous wave-free ratio as pre-
dictors of the placebo-controlled response to percutaneous coronary intervention in stable single-vessel coronary
artery disease: physiology-stratified analysis of ORBITA. Circulation. 2018;138:1780-1792.

23. Al-Lamee RK, Shun-Shin MJ, Howard JP, et al. Dobutamine stress echocardiography ischemia as a predictor of
the placebo-controlled efficacy of percutaneous coronary intervention in stable coronary artery disease: the stress
echocardiography—stratified analysis of ORBITA. Circulation. 2019;140:1971-1980.

24. Rajkumar CA, Nijjer SS, Cole GD, et al. ‘Faith healing” and ‘subtraction anxiety' in unblinded trials of
procedures: lessons from DEFER and FAME-2 for end points in the ISCHEMIA trial. Circ Cardiovasc Qual Outcomes.
2018;11:¢004665.

25. Hachamovitch R, Hayes SW, Friedman JD, et al. Comparison of the short-term survival benefit associated with
revascularization compared with medical therapy in patients with no prior coronary artery disease undergoing
stress myocardial perfusion single photon emission computed tomography. Circulation. 2003;107:2900-2907.

26. Shaw LJ, Berman DS, Maron DJ, et al. Optimal medical therapy with or without percutaneous coronary

VOL. 14, NO. 1 JANUARY/FEBRUARY 2020 CARDIAC INTERVENTIONS TODAY 43

intervention to reduce ischemic burden: results from the clinical outcomes utilizing revascularization and aggressive
drug evaluation (COURAGE) trial nuclear substudy. Circulation. 2008;117:1283-1291.

27. Shaw LJ, Weintraub WS, Maron DJ, et al. Baseline stress myocardial perfusion imaging results and outcomes in
patients with stable ischemic heart disease randomized to optimal medical therapy with or without percutaneous
coronary intervention. Am Heart J. 2012;164:243-250.

28. Stergiopoulos K, Boden WE, Hartigan P, et al. Percutaneous coronary intervention outcomes in patients with
stable obstructive coronary artery disease and myocardial ischemia: a collaborative meta-analysis of contemporary
randomized clinical trials. JAMA Intern Med. 2014;174:232-240.

29. Gada H, Kirtane AJ, Kereiakes DJ, et al. Meta-analysis of trials on mortality after percutaneous coronary
intervention compared with medical therapy in patients with stable coronary heart disease and objective evidence
of myocardial ischemia. Am J Cardiol. 2015;115:1194-1199.

30. Windecker S, Stortecky S, Stefanini GG, et al. Revascularisation versus medical treatment in patients with stable
coronary artery disease: network meta-analysis. BMJ. 2014;348:93859.

31. Task Force Members, Montalescot G, Sechtem U, et al. 2013 ESC guidelines on the management of stable
coronary artery disease: the task force on the management of stable coronary artery disease of the European Society
of Cardiology. Eur Heart J. 2013;34:2949-3003.

32. Hochman, JS. International study of comparative health effectiveness with medical and invasive approaches
(ISCHEMIA): primary report of clinical outcomes. Presented at: American Heart Association (AHA) Scientific Sessions
2019; November 16—18, 2019; Philadelphia, Pennsylvania.

33. Hochman JS, Reynolds HR, Bangalore S, et al. Baseline characteristics and risk profiles of participants in the
ISCHEMIA randomized clinical trial. JAMA Cardiol. 2019;4:273-286.

34. Newman JD, Alexander KP, Gu X, et al. Baseline predictors of low-density lipoprotein cholesterol and systolic
blood pressure goal attainment after 1year in the ISCHEMIA trial. Circ Cardiovasc Qual Outcomes. 2019;12:¢006002.
35. Nowbar AN, Howard JP, Finegold JA, et al. 2014 global geographic analysis of mortality from ischaemic heart
disease by country, age and income: statistics from World Health Organisation and United Nations. Int J Cardiol.
2014;174:293-298.

36. A placebo-controlled trial of percutaneous coronary intervention for the relief of stable angina (ORBITA-2).
(linicaltrials.gov website. https://clinicaltrials.gov/ct2/show/NCT03742050. Accessed January 14, 2020.

Michael Foley, MBBS, MRCP
Academic Clinical Fellow in Cardiology
National Heart and Lung Institute
Imperial College London
Hammersmith Hospital

London, United Kingdom
mfoley@ic.ac.uk

Disclosures: None.

Rasha Al-Lamee, MRCP, PhD

Interventional Cardiology Consultant

National Heart and Lung Institute

Imperial College London

Hammersmith Hospital

London, United Kingdom
ral-lamee13@imperial.ac.uk

Disclosures: Receives speaker’s honoraria from Philips
Volcano and Menarini Pharmaceuticals Ltd.




