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A randomized, placebo-controlled trial of chronic total occlusion PCI in stable angina - ORBITA-CTO trial

A randomized, placebo-
controlled trial of chronic total

occlusion PCI in stable angina -
ORBITA-CTO trial

Reported from ACC.26

Kalaivani Mahadevan provides an in-depth analysis of the
ORBITA-CTO trial: a first-ever randomised, double-blind,
placebo-controlled trial evaluating CTO PCI in stable angina
patients.

She also interviewed principal investigators Sarosh Khan and
John Davies following the LBCT Scientific Session at ACC.26
(https://accscientificsession.acc.org/Plan-Your-

Program/Late-Breakers) in New Orleans and simultaneous
publication in JACC
(https://www.jacc.org/doi/10.1016/j.jacc.2026.03.027).
Watch interview!

Background and trial objective

Interventions for chronic total occlusion [CTO PCI]
(/Topics/Coronary-interventions/chronic-total-occlusion)
currently carry a 2bB recommendation in North America and a

2aB recommendation in Europe based on symptom and quality
of life improvement.!”> Given the findings of the ORBITA
Trial, demonstrating the role of a placebo effect following
contemporary PCI for chronic coronary syndrome, the
ORBITA-CTO Trial was devised specifically to study the
efficacy of CTO PCI beyond that of placebo®*.

Trial methodology

This was a double-blind, placebo—controlled, randomised trial
of CTO PCI.’ Figure 1 outlines the study design.
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Figure 1 — Study Design (Courtesy of S Khan, ACC
slides)

Key inclusion criteria:

» Acceptance for CTO PCI by a specialist operator

» Symptomatic single vessel CTO despite optimal medical
therapy [OMT], in a vessel of at least 2.5mm diameter or
greater.

» Absence of angiographically ‘significant’ by-stander non-
CTO disease [<50% Left — Mainstem, and/or <70%
LAD/RCA/Cx/SVG in vessels measuring at least 2mm in
diameter]

» Typical angina or exertional breathlessness considered to be
angina equivalent

» Clinical evidence of ischaemia and viability in the CTO
territory

» J-CTO Score<3.
Key exclusion criteria:

Age<18 years
ACS within prior 4 weeks
PCI to a non-CTO lesion within 4 weeks

v Vv Vv Vv

Clinically significant non-CTO disease requiring
revascularisation
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» Ischaemia in a non-CTO territory

» Contraindication to drug-eluting stent or dual antiplatelet
therapies.

Comprehensive measures were implemented to maintain the
integrity of blinding — these are summarised in Table I and
discussed with the investigators in the Q+A interview.

» Primary efficacy outcome — change in daily angina ordinal
clinical outcome scale.

» Secondary efficacy outcomes included: patient-reported
change in SAQ physical limitation, angina frequency, angina
stability, treatment satisfaction and quality of life [QoL]
scores; change in SAQ summary scores; EQ-5D-5L QoL
measures and physician-assessed symptom severity via CCS,
NYHA and RDS (Rose dyspnoea) scores.

» Pre-specified methodological outcome — fidelity of
blinding utilising Bang’s blinding index with a threshold of
-0.2 to +0.2.

» In the absence of any prior placebo—controlled CTO trial,
sample size was pragmatically derived, with 50 patients
providing 80% power and a two-sided alpha of 0.05,
allowing for a 10% attrition rate. All analyses were
conducted on an intention — to — treat basis.

Table 1: Optimisation of Blinding and Placebo Procedure
Measures (produced by K. Mahadevan for PCRonline)

Time masking | All devices reading time
[clocks/phones/watches ] removed incl. in
corridors and Cath lab, digital clocks on
screens concealed. Time devices returned 2
hours post-procedure.
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Patients prepped and recovered in a side
room to prevent temporal unblinding by
other patients.

Auditory and | Sensory deprivation techniques — music via

sensory over-the-ear headphones for auditory

masking isolation and deep conscious sedation
rendering patient unresponsive to voice or
tactile stimulation.

Procedural Dual access, dual angiography and 60

optimisation minutes of simulated PCI in the placebo

cohort incl. catheter manipulation C-arm
manoeuvres, verbal calls for PCI equipment
and inflation and deflation of indeflator.

1V adenosine — to measure physiology in the
PCI cohort and to generate symptoms in the
placebo cohort.

Research Fellow dismissed from Cath Lab
pre — randomisation, remaining blinded

Restriction of

Interaction
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No contact from PCI procedural team after
Cath Lab exit with protocolised scripted
handover to blinded ward recovery team.
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Omission of Standardised procedural reports to maintain
PCI details in | blinding with secured hand-written reports
patient notes stored on site for access in emergency only.
and GP

summary

Standardised discharge summary to GP.

Results

A total of 50 patients were randomised 1:1 to receive CTO PCI
or placebo (simulated PCI). Key patient and procedural
demographics are illustrated in Figure 2.

Patient Demographics Indications for CTO PCI

Male = 74%, Female = 26% CCS class Il -1l angina on OMT = 94%
Previous PCI = 58% NYHA Class Il - Il = 84%
Hyperlipidaemia = 96% SAQ Median Angina frequency = 60
Hypertension = 58% Median angina duration - 12 months
Diabetes = 20% Median ischaemic burden = 18%
Smoking history = 66%

Median LV function = 55% Robust HEART MDT case selection

RBITAcTe

Lesion Demographics Key Procedure Demographics:

CTO location: RCA =60%,LAD = 32%, CTO PCl arm - dual angiography, 96%
and Cx=8% crossing with 68% AWE and 20% RWE.
Native CTO =88% In-stent CTO =12% IC imaging in 92%, mean stent length =

69.4mm, physiology with IVl Adenosine.
CTO PCl arm: mean J-CTO Score = 1.48

mean Progress Score = 0.84 Placebo arm - dual angiography,
Placebo arjn: mean J-CTO Score = 1.36 simulated PCI for 60 mins, IVl adenosine
meanﬁ:ore =0.80 to generate periprocedural symptoms.

Figure 2: Patient and Procedural Demographics
(produced by K. Mahadevan for PCRonline)

CTO PClI led to an immediate and sustained improvement in
angina symptom score, beyond placebo, [OR 4.38 95% Crl 1.57
—12.69, Pr(benefit) = 0.996] driven by reduction in angina
frequency over a median follow-up of 174 days - Figure 3.
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Figure 3: Primary Endpoint — Angina Symptom Score
(Courtesy of Khan S et al. JACC. 2026 Mar 29)

Improvements across SAQ domains including physical
limitation [mean difference +13.5 points, Pr(benefit) >0.999]
and disease — specific quality of life [mean difference +18.2
points, Pr(benefit) = 0.997] were also observed. Whilst
symptom benefit was seen in both cohorts, improvements in
SAQ summary score [mean difference +13.7 points, Pr(Benefit)
=0.997] and blinded physician-assessed CCS Class [-0.7, 95%
Crl -0.27 to -1.13, Pr(benefit)>0.999, Figure 4] were
significantly higher in the CTO PCI cohort.

Pre-randomization Follow-up

100%

75%

50%

25% i
0%

A"‘

@‘P 4

CTO PCl improved blinded
physician assessed CCS class

Mean difference -0.70
(95% Crl, -0.27 t0 -1.13)
Pr(benefit) >99.9%
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Figure 4: Change in CCS Angina Class, CTO PCI
versus Placebo (Courtesy of Khan S et al. JACC. 2026
Mar 29)

Fidelity of blinding was excellent across patient groups (-0.08 in
the CTO PCI cohort [95% CI -0.19 to 0.02], and 0.04 in the
placebo cohort [95% CI -0.17 to 0.25]), clinical staff and
research personnel, Figure 5.
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Figure 5: Primary Methodological Outcome — Fidelity
of Blinding (Courtesy of Khan S et al. JACC. 2026 Mar
29)

Discussion

Prior study of CTO PCI has yielded mixed results regarding the
true symptom benefit of CTO revascularisation. Whilst both
EURO-CTO (an open label RCT) and OPEN—CTO (a large
prospective registry) both demonstrated symptom reduction and
health status improvement, the DECISION CTO Trial,
conversely, did not find a sustained symptom improvement with
CTO PCL.%® However, the difference in outcome seen in
DECISION-CTO is potentially explained by a high cross-over
rate (almost 20% ) the option for PCI in non-CTO lesions, slow
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recruitment and underpowering.

In addition to extensive blinding, the careful selection of single
vessel CTO lesions in the absence of significant by-stander
disease, and the exclusion of J-CTO 4-5 lesions to minimise
technical failures, which would dilute true treatment effect, has
allowed ORBITA-CTO to mitigate the challenges encountered
by prior studies. Whilst the external validity of the study is
therefore limited to J-CTO 0-3 lesions, these lesions constitute
the majority of work encountered by many CTO operators,
hence findings will still be generalisable to a large patient cohort
in real-world clinical practise. Other limitations include the
maturity and procedural volume of the CTO service alongside
highly experienced operators which may not be the case in all
settings.

Whilst overall patient sample size was modest (n=50), the
primary outcome was derived from over 8,600 follow-up days
of data. Study strengths included a methodologically exemplary
trial design, robust and systematic blinding methods,
comprehensive HEART Team MDT for unbiased, consistent
decision — making and rigorous and complete follow-up data.
Further in-depth discussion and additional points of interest can
be found in the Q+A interview.

Conclusion

ORBITA-CTO, the first double-blind placebo-controlled
randomised trial in CTO interventions, has demonstrated the
immediate and sustained true symptom benefit of CTO PCI,
beyond placebo, in a thoughtfully selected cohort of patients. In
addition to providing definitive evidence for a long-standing
unanswered question in the field of CTO PCI, it has, through its
innovative and robust trial design, perhaps set a new
methodological benchmark for future study of symptomatic
benefit in complex coronary interventions.

Interview with lead investigators John
Davies and Sarosh Khan

PCR)
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