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PCI vs CABG in Left Main Disease: A Warning !!



Evidence basis CABG vs PCI: 3 Key ‘Rules’ of  Interpretation

(i) Are RCT patients typical of routine practice (CAD severity/ 

Syntax scores) ?

✖️ No: usually very highly selected patients with less severe CAD

✔️ Underestimates the benefit of CABG in routine practice where 

MOST patients have more severe CAD than in RCT patients

(iii) Use of Guideline Directed Medical Therapy (GDMT) ?

✖️ Always SIGNIFICANTLY inferior in CABG vs PCI patients 

✔️ CABG + GDMT:  then even greater benefits over PCI 

(ii) Duration of follow-up ?

✖️ Must be a minimum of 5 years (ideally 10 years as in the ART)

✔️ Increasing length of follow-up = increasing benefit of CABG 

ALWAYS EXAMINE THE ACTUAL DATA BEFORE READING TEXT WHICH 
OFTEN HAS  A VERY PRO-PCI BIAS (eg EXCEL) !!



o @ 90% LMS have multivessel CAD (CABG offers survival benefit)
o @ 90% LMS are distal/bifurcation (higher risk of restenosis)
o (in EXCEL 81% distal LM)
o BUT EXCELLENT PCI OUTCOMES FOR ISOLATED OSTIAL/MID-

SHAFT LESIONS (and possibly better than for CABG)



MAIN-COMPARE Registry of LM disease in 2240 Patients: 

1102 stents and 1138 CABG (more severe disease) followed for 3 years 

BMS DES

In Propensity-Matched  PCI vs CABG Patients:  PCI with BMS or DES led to Non-
significant Increased Hazard Ratio for Death, and Composite (Death/MI/Stroke) but Much 
Greater Target Vessel Revascularization (HR > 5; p<0.001)

Basis for PRECOMBAT Trial of 600 patients PCI vs CABG 



① Accelerating Divergence of Benefits in Favour of CABG in >32

② Used to define patients in the EXCEL trial (Syntax Scores <33)

③ CABG: Competitive flow if lower SYNTAX scores (ie less proximal CAD) ?

SYNTAX

Left Main

705 RCT patients

CIRC 2014

LEFT MAIN

SYNTAX trial

705 RCT patients

5 years

CIRC 2014



Oxford Cardiologists and Surgeons 2nd largest recruiter worldwide to EXCEL trial
37 Authors (DT, chair of surgical committee, withdrew) *

o LARGEST, MOST DEFINITIVE TRIAL OF PCI vs CABG in LM
o SELECTED Patients: SYNTAX SCORES <33 (@ 1/3 of routine practice)
o 1905 (of 2600) patients randomized (but enrolment stopped early) !
o MEAN AGE 66: (life expectancy of 15-20 years) 
o Primary Outcome: Composite of Death, MI, Stroke  (NOT Revasc)
o Used new biochemical definition of MI (BUT did not include UDMI data)

*

[NEJM  November 7th 2019]



‘EXCEL CONCLUSIONS In patients with left main coronary artery disease of low or intermediate

anatomical complexity, there was no significant difference between PCI and CABG with respect

to the rate of the composite outcome of death, stroke, or myocardial infarction at 5 years.’

Low-Risk Patients: 

1) Mean age 66 yr, 
2) Low/ intermediate 

severity LM disease 
(Syntax Scores < 33)

CONCERN 1: Excess and Accelerating Mortality with PCI at 5 years

NEJM Editor Initial Review: ‘The finding of a higher mortality rate in one group than another in a

clinical trial (unless the difference is clearly trivial) should receive central emphasis in the report of the

results, and we would generally consider it important to include such information in the concluding

statement in the final paragraph’.

PCI at 5years:
• ↑ Death (38%),
• ↑ Non-procedural MI 

(ie real MI), 
• ↑ Repeat Revasc,  
• =    Stroke:

↑

Prof  DT : Final Conclusions Do NOT Reflect Real Mortality/MI  Data (DT  Resigned)



[JACC Oct 6 2020]

NEW BIOCHEMICAL DEFINITION

EXCEL

-77%



Left Main: The Continuing Debate: What to Believe ?

Meta-analysis ‘Magic’ (ii):  A record  speed of acceptance and publication ? 
11 days from submission to review, revision, resubmission and  final acceptance
1) Received 2/2/20
2) Revised 10/2/20
3) Accepted 13/2/20
4) Published 02/03/20 

Meta-analysis ‘Magic’ (i): 14 Authors (no surgeons)
• Dilute the Largest, Most Definitive LM Trial (EXCEL) with 4 older, smaller, weaker 

studies until mortality benefit of CABG disappears !
• No indication these were highly selected LM with relatively short follow-up

[EHJ published online 2nd March 2020]

5 RCTs
N=4,612



Left Main: The Continuing Debate: What to Believe ?

[July 1st 2020]

Gaudino M, Freemantle N, Farkouh ME,  JTCVS (2021)

Patients with SYNTAX scores <33 



[Lancet 2021]

• 4 RCT (4394 patients): SYNTAX, PRECOMBAT, NOBLE, EXCEL
• Median age 66 (expected life expectancy 15-20 years)
• Median SYNTAX score of 25 (75% <32): ‘real life’ 66%> 32
• 25% DM

5 years PCI (2197) CABG (2197) P 5 years

Death 11.2% 10.2% 0.33 ↑

Spontaneous MI 6.2% 2.6% <0.0001 ↑↑↑

Repeat Revasc 18.3% 10.7% <0.0001 ↑↑↑

Stroke 2.7% 3.1% 0.36 =

Manuscript Title gives no indication that results applicable to @ 1/3 of LM 



[Circ 2020]

PRECOMBAT

N=600

Highly Selected

Low Syntax Scores

10 yr:  ≈ Survival

⬇ Revasc with CABG



JACC 
DEC 2018 

Propensity Matching
• ‘Real Life’ Patients
• (Still Lower Severity
• Disease !)
• CABG Cohort More 

Severe CAD

• AGE: 62
• DM: 30%
• EF: 60%
• LM Ostium/Shaft: 48%

LM only: 12%
+1 VD: 17%
+ 2VD: 32%
+ 3VD: 38%

Significant increase in 
mortality with DES vs CABG 
between 5 and 10 years

N=1474



[JACCCI 2020]

LESION LOCATION

MAIN-COMPARE REGISTRY

549 patients @ 12 years

Distal/Bifurcation LM:

1) ↑Mortality

2) ↑MACE

3) ↑ Revasc



CABG would be better if more arterial grafts and greater use of medical therapy !!

66%

79%

?

?



Summary and Conclusions: LM CABG vs PCI 

Multi-Vessel Disease (No Left Main):

1) CABG: Clearly superior for All SYNTAX scores and Especially in DM

Personal View: Current data still suggests a cautious approach to the use of stents in patients  with 
Low/Intermediate severity Left Main Disease and especially in distal/ bifurcation lesions and in 
younger patients with anticipated long-life expectancy. 

Left Main Disease (of whom up to 90%  also have Multi-Vessel CAD):

1) CABG: Clearly Superior For Severe Disease (Syntax scores >32) 

2) The two largest, definitive trials of  PCI vs CABG in patients with Low/Intermediate Severity LM 
Disease (SYNTAX scores < 33) show CABG to be superior for Mortality (EXCEL) and Non-
procedural MI and Repeat Revascularization (EXCEL and NOBLE)

3) Most LM long-term (5 - 10 years) mortality data show superior survival for CABG in patients 
with low/intermediate SYNTAX  Scores (none show PCI to be superior to CABG) and always for 
repeat  revascularization 

4) LM Location (ostial/mid shaft vs bifurcation)  is vital to subsequent outcomes and CABG appears 
superior for distal/bifurcation lesions while PCI may offer equal outcomes in non-bifurcation 
lesions,  and especially  in the absence of significant additional proximal CAD (but still a much 
higher need for repeat revasc)

5) Repeat revascularization predicts increased mortality



LM: SYNTAXES at 10 years: [Thuijs et al Lancet 2019]

N=705
Mean Syntax Score 29



LM: NOBLE RCT

1201 Patients

No Registry  Patients

Lancet 2016

Mortality

12% 9%

REVASC

16% 10%

MI

7% 2%

STROKE

5% 2%

Mean Age: 66 vs EXCEL 66
Mean SYNTAX Score: 22 vs EXCEL 26)
Diabetes:15% vs EXCEL 30%



Left Main (LM): PCI vs CABG

1) Key Issues in Data Interpretation

2) PCI vs CABG in Multi-vessel CAD (No Left Main)

3) Changing Perspective of PCI in LM Disease Over Last Decade

4) The Most Recent LM RCTs (ISCHEMIA trial excluded LM disease)

5) Survival Data at 5-10 years

6) Impact of SYNTAX Scores

7) Impact of Diabetes

8) Impact of LM Location (Ostial/Shaft vs Distal/Bifurcation)

9) Impact of Repeat Revascularization 



CABG vs PCI:  Multi-Vessel Disease (No Left Main)

1) CABG: ⬆ Survival

2) CABG: ⬇Myocardial Infarction

3) CABG: ⬇ Repeat Revascularization

4) CABG: Benefits ⬆Diabetes

5) CABG Benefits ⬆ Impaired Left Ventricular Function

6) Possible Small (1-2% Increase in Risk of Stroke  Over 5 years)

What Is The Situation For Left Main Disease ? 



EXCEL: The  Controversy

Four Major Concerns in EXCEL 5-Year  Analysis:

1) Interpretation of the Mortality Data                                                           
(‘one of 20 underpowered secondary endpoints’)

2) Persistent Failure to Publish Protocol Specified UDMI Data              
(eventually 8 months later at insistence of NEJM editors) 

3) Changed Statistical Analysis: Non-Inferiority (3 yrs) to  
Superiority  (5 yrs)

4) Failure to Share Trial Data  (Unusual for Legitimate Request)

Controversy Extended to both the Medical  Domain/Literature  (EACTS, ESC, 
AATS, STS) and Public Domain (BBC Dec 2019, March 2020)



EXCEL published
NEJM 7th November  2019

DT/MG  Letter  submitted
14th November  2019: 
‘3 fundamental concerns’

Letter finally  published  
16 July 2020

Proofs of letter  received 
20 March 2020

8 months 
after the trial !!

(i) Differential and Accelerating 
Death Rates in the PCI group
(ii) ‘Adjudicated’ Death
(iii) New untested definition of 
MI +  failure to provide protocol 
specified UDMI data



EXCEL EXCLUDING NEW PERI-PROCEDURAL MI DEFINITION (M Gaudino, NY)

CABG a ‘CLEAR WINNER’ for 
(i) the Composite End-Point and 
(ii) the Individual Components of: Death, Non-Procedural (ie ‘Real’ MI)
(iii) (and Repeat Revascularization)



[JAHA 2021]

DIABETES  (n=192)

PRECOMBAT: n=600
(low severity CAD)

PCI vs CABG:

MACCE: 36% vs 27% (-9%)
(p=0.2)

DEATH:  18% vs 13% (-5%)  
(p=0.2) (supplement)



[JACCCI 2020]

All-Cause Mortality

Cardiovascular Mortality

Repeat Revascularization is a Strong Predictor of Increased Mortality



3 REASONS WHY CABG HAS A SURVIVAL BENEFIT OVER PCI 

Anatomically, atheroma is mainly located in the proximal coronary arteries
Placing bypass grafts to the MID CORONARY VESSEL has TWO effects

(i) Complexity of proximal ‘CULPRIT’ lesion is irrelevant
(ii) Over the long term offers prophylaxis against FUTURE proximal ‘culprit’ lesions
In contrast, PCI only treats ‘SUITABLE’ localised proximal ‘culprit’ lesions but has NO

PROPHYLACTIC BENEFIT against new proximal disease

PCI means incomplete revascularization (Hannan Circ 2006)
Of 22,000 PCI 69% had incomplete revascularization
>2 vessels (+/- CTO) HR for mortality 1.4 (95% CI = 1.1-1.7)
Residual SYNTAX score >8 increases mortality and MACCE (Farooq, Serruys CIRC 2013)

PCI will ‘never’ match the results of CABG for LM/MVD (POBA;BMS;DES)

[CIRC 2007]

IMA elutes NO into coronary circulation reducing risk of further disease

impairs re-endothelialization, downstream endothelial function and creates pro-thrombotic milieu  

1

2

3





ICC 2021 
The International Coronary Congress.
December 3-5, 2021.

In Depth. In-Person. In New York City.

www.internationalcoronarycongress.com



CONCLUSIONS In patients with left main coronary artery disease of low or intermediate anatomical complexity, there was 
no significant difference between PCI and CABG with respect to the rate of the composite outcome of death, stroke, or 
myocardial infarction at 5 years. (Funded by Abbott Vascular)

EXCEL: 5 YEARS ‘Clinical Reality’ [NEJM 2019]

Low-Risk Left Main: 

1) Mean age 66 yr, 
2) Low/ intermediate 

severity LM disease 
(Syntax Scores < 33)

PCI at 5years:
• ↑ Death (38%)

(Accelerating in 
PCI group !!!)
• ↑ Non-procedural 

MI (ie real MI), 
• ↑ Repeat Revasc
• =    Stroke:



GW Stone, PW Serruys, J Sabik.  NEJM  July 16 2020 

(In contrast to the new biochemical definition of MI which was higher in CABG)
3rd UDMI DATA showed that with PCI
(i) HR for Procedural MI was 2.4 
(ii) HR for All MI was 2.0 

BUT 
(i) Not presented to ESC/EACTS Guideline Taskforce on Myocardial 
Revascularization
(ii) Not presented in 2016 and 2019 NEJM publications



Left Main: Head et al Lancet 2018:

N= 4478 (11 RCT)
Pooled Individual Patient 
Data

Mean Syntax Score 26

25% Diabetes (1120): MORTALITY CABG 13.4% vs 16.5% PCI: p=0.054  



[CIRC 2020]

PRECOMBAT: N = 600: Mean SYNTAX SCORE 25 

CAVG vs PCI Death, MI, Stroke Similar but REVASC 8% CABG vs 16% PCI



(i) Clear Benefit of CABG in High SS (ii) SS discriminative for PCI but not 
CABG

[JACCCI 2020]



CABG PCI

EHJ 2019

?





CABG would be better if more arterial grafts and greater use of medical therapy !!

66%

79%

?

?



CONCLUSION: ‘No Difference’ ?????

*
0-30 DAYS
No difference:
Death, Stroke, Revasc
but higher MI in CABG using 
new definition

30 DAYS-1Year 
No difference: 
Death, Stroke, MI,
but higher revasc in PCI 
group

1-5 Years
PCI Large Increase: 
Death, MI, Revasc
(no difference in stroke)

Primary and Secondary 
Outcomes over 3 periods



EXCEL: The  Controversy

Four  Major Concerns in EXCEL 5-Year  Analysis:

1) Interpretation of the Mortality Data                                                           
(‘one of 20 underpowered secondary endpoints’)

2) Persistent Failure to Publish Protocol Specified MI Data              
(eventually 8 months later at insistence of NEJM editors) 

3) Changed Statistical Analysis: Non-Inferiority (3 yrs) to  Superiority  (5 
yrs)

4) Failure to Share Trial Data 

Controversy Extended to both the Medical  Domain (EACTS, ESC, AATS, STS) and 
Public Domain (BBC Dec 2019, March 2020)



1. The largest and most definitive trial of PCI vs CABG in LM disease 
(4 PI, investigators, patients deserve enormous credit for driving this pivotal trial)

2. Academic: I was Chairman of the Surgical Committee of the EXCEL Trial 

during the design and recruitment phase

3. Oxford: 2nd largest recruiter of EXCEL patients worldwide (n=100), 

(demonstrating sincere commitment of Oxford Cardiologist/Surgeons !)

4. I withdrew my authorship from the final NEJM manuscript (2019) over 

INTERPRETATION of the data

5. There was NO attempt in the EXCEL trial to manipulate/distort the data 

that was actually presented

6. BUT, by failing to present vital MI protocol specified data,there was, by 

omission, manipulation/distortion of the ‘true’ interpretation of the trial

Excel: The Facts vs The Fiction



[Dec 2018]

‘Hence a change in the definition of 
Periprocedural MI, from the original 
EXCEL trial protocol, contemporary with 
the 2nd Universal Definition, to the SCAI 
definition used in the analyses, affected the 
composite primary end point and the non-
inferiority result of the EXCEL study. 
Without this modification it is plausible 
that the composite primary end point of 
MACCE, which included periprocedural 
MI in the first 30 days, would have 
changed in favor of CABG.’



TCT 2019

11.5%

11·6%

9·5%

9.4 %

All-cause mortality (%)

HR 1.08, 0.74-1.59, p=0.68

8.7 %

Non-procedural myocardial infarction (%)

7.6%

2.7%

HR 2.93, 1.63-5.27, p=0.0002

Repeat Revascularisation (%)

HR 1.72, 1.24-2.39, p=0.0009 17.1%

10.2%

Stroke(%)

3.8%

2.2%

HR 1.77, 0.87-3.59, p=0.11

evald.christiansen@dadlnet.dk



EXCEL Clinical Trial Protocol Version 4.0: 22nd July 2011 [NEJM 2019]
‘Protocol Defined MI: MI Adjudicated  per Universal Definition’
‘All MI (periprocedural, spontaneous, Q-wave and non Q-wave) including large and small’ (And 
repeated in the protocol)

Two Definitions of MI in EXCEL Protocol (Appendix A NEJM 2019)

NEJM 2019: ‘Third, a specific bio-marker-based definition of large periprocedural 
myocardial infarction was used in the present trial; this definition differs from the criteria 
used in the 3rd UDMI (which was developed while the current trial was ongoing)’. 
(Genuine Confusion and Misunderstanding of which UDMI  !!)

BUT: EXCEL Protocol SPECIFIED reporting of BOTH the standard (UDMI) and new (SCAI)
definition of procedural MI. (To allow comparison of these definitions (i) within EXCEL and (ii) with
other studies); only the new definition, that drove the composite end point was reported

EXCEL PROTOCOL: Definition of Myocardial Infarction [16.1.2.,p 92]
Different criteria for spontaneous and peri-procedural MI will be utilized.
New biochemical definition  (SCAI definition eventually published in JACC 2013) 

‘If troponin assays are not available, the best alternative is CKMB’

[CIRC 2007]



TCT 2019

Conclusions:
NOBLE 5-year follow-up

• The NOBLE trial has reached the predefined number of endpoints and is 
conclusive

• PCI remained inferior to CABG in 5-year MACCE

• CABG was superior to PCI – also in the group with SYNTAX score <23

• All-cause mortality was similar for PCI and CABG

• PCI resulted in higher rates of non-procedural myocardial infarctions and 
repeat revascularization

evald.christiansen@dadlnet.dk



GW Stone, PW Serruys, J Sabik.  NEJM  July 16 2020 

3rd UDMI DATA:
(i) HR for Procedural MI with PCI: 2.4 (higher than that reported by the BBC)
(ii) HR for All MI: 2.0 
BUT 
(i) Data PIs repeatedly said did not exist (and called the BBC ‘fake  information’ in BMJ)
(ii) Not presented to ESC/EACTS Guideline Taskforce on Myocardial Revascularization
(iii) Not presented in 2016 and 2019 NEJM publications
(iv) No explanation or clarification of repeated misrepresentation

Lessons for all RCTs, Journal Publications (NEJM !), Guidelines, Patients: TRUST 



TCT 2019

Results TCT 2019
Primary endpoint: MACCE

HR 1·48 (1·11–1·96); p=0·0066
28·9%

19·1%

28 %

18 %

28 %

19 %

28 %

19 %

HR 1.58 (95% CI 1.24–2.00), p=0.0002 

evald.christiansen@dadlnet.dk

Mean Age: 66 ( EXCEL 66)
Mean SYNTAX Score: 22 (EXCEL 26)
Diabetes:15% (EXCEL 30%)

NOBLE vs EXCEL


