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Left Main: When to Intervene? —
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Intravascular Ultrasound-Derived
Minimal Lumen Area Criteria for
Functionally Significant Left Main
Coronary Artery Stenosis
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Clinical use of intracoronary imaging. Part 2: @

European
Heart Journal

acute coronary syndromes, ambiguous
i coronary angiography findings, and guiding

EUROPEAN
European SOCIETY OF

interventional decision: Heart Journal  CARDOLOGY

MLA
< 4.5mm?

MLA=3.9mm?

REVASCULARIZATION
NOILVZIdV1NOSVYAIY 434430

Johnson T, Raber L, DiMario C et al. European Heart Journal (201 , 1-19
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The Impact of Downstream Coronary
Stenosis on Fractional Flow Reserve
Assessment of Intermediate

Left Main Coronary Artery Disease
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FFR
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epicardial

Fearon W, Yong A, Lenders G et al. JAmColl Cardiol Intv 2015;8:398-403
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Left Main Interventions: Evidence

— 0 SYNTAXS 10NN RANES elrrtiys

The SYNergy between percutaneous coronary intervention

Percutaneous coronary intervention versus coronary artery  3>@ ")
1 bypass grafting in patients with three-vessel or left main
W/ TAX us an d ca rd lac su rg € ry 1 O yea rou tCO mes coronary artery disease: 10-year follow-up of the multicentre
omised controlled SYNTAX trial

je-Claude Morice, el David R Holmes I,

o R da Costa, Peter )

{8 PRECOMBAT 1Y, 5Y — SJ Park

Background The S s 3 “ardiac Surgery (SYNTAX) trial a non-inferiority trial that  published Online
compared percutaneous coronary intervention (PCI) using first-generation paclitaxel-eluting stents with coronary September2,2019
artery bypass grafting (CABG) in patients with de-novo three-vessel and left main coronary artery disease, and "¥/@*%10110.1¢
reported results up to 5 years. We now report 10-year allcause death results

Bypass Surgery Versus Angioplasty Using Sirolimus-Eluting

multicentre, randomised controlled trial done in 85 hospitals across 18 North American and European countrie

50140-6736

Patients with de-novo thre el and left main coronary artery dis e were randomly assigned (1:1) to the PCI

¥ ¥ ¥ A ¥ p or CABG group, Patients with a history of PCI or CABG, acute myocardial infarction, or an indication for Oeparmentofcartothomci
ent in atients | (S aln orona ry ree ry Isease ncomitant cardiae e excluded. The primary endpoint dy was 10year allcause. S s e
death, which was assessed according to the intention-to-treat principle. Prespecified subgroup analyses were .
performed according to the presence or absence of left main coronary artery diseas hetes, and accordin,
nary complexity defined by core laboratory SYNTAX score tertiles, This i

NCT03417050

Findings From March, 2005, to April, 2007, 1800 patients were randomly assigned to the PCI (n=903) or CABG (n=897) (e i
group. Vital status information at 10 years was complete for 841 (93%) patients in the PCI group and 848 (95%) patients  Department of Cardiology,
— O n e in the CABG group. At 10 years, 244 (27%) patients had died after PCI and 211 (24%) after CABG (hazard [Tl cateoetond
117 [95% CI 0-97-1.41], p=0-092). Among patients with threevessel disease, 151 (28%) of 546 had died after o

rat profPW Sernuys PhD)
. PCI versus 113 (21%) of 549 after CABG (hazard ratio 1:41[95% CI 1:10-1-80]), and among patients with left main ‘l_lyw‘»mlyiwnr‘(:\:«nmﬂ
coronary artery dit 93 (26%) of 357 had died after PCI versus 98 (28%) of 348 afte BG (0:90 [0:68-1:20], Cardiac Surgery, Heart Centre
P -019). There was no treatment-by-subgroup interaction with diabetes (p 6) and no linear trend ‘L“"“‘"‘A‘ g, Germany
5 5 across SYNTAX score tertiles (p,, =0-30). P > T Hoad MD},
Everolimus-Eluting Stents or Bypass Surgery for
Interpretation At 10 years, no cant difference existed in all-cause death between PCI using first-genera Cardiovascular Instity
G Paris.Sud, Hopital Privé Jacques

paclitaxel-eluting stents and CABG. Howe CABG provided a significant survival benefit in patients with Carter, Ramasy Ghndrsiada
three-vessel disease, but not in patients with left main coronary artery disease

LM Coronary Artery Disease |

Funding Germa pundation of Heart Research (SYNTAXES study, 5-10-year follow-up) and Boston Scientific
Corporation ( study, 0-5-year follo Centre, Dallas, r.: usA

11 Mack PhD); Departm ent of

Copyright © 2019 Elsevier Ltd. All rights reserved. Cardiovascular Diseases and
Mayo Clinic,
Introduction p=0-0038), Hor N
O O . s :University
Several randomised trials"* have compared coronary lation was 65 years, and s the  ospital southampton NHS
S — a afting (CABG itaneous coro- Vi life e A of most patients de Foundatio haol of
a ) with simple balloon ar asty, . -term folloy
are g-eluting stents for th . e .t Cr

(Prof NCurzen PhD); Shackwave

uting stents
o archCentre,

Bioresorbable polymer DES vs coronary artery CABG I:_:.".:::.f.‘ Ly e \il‘.ij{.j;"{d.;‘:“"5{i’.i:f:}%
in the treatment of UPLM
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THELANCET  Percutaneous coronary intervention versus coronary artery
bypass grafting in patients with three-vessel or left main
coronary artery disease: 10-year follow-up of the multicentre
randomised controlled SYNTAX trial

1800 pts with de-novo 3V & LM were randomized (1:1) to PCI or
CABG. The primary endpoint was 10Y all-cause Death.

- — PClgroup
—— CABG group

HR 1-17 (95% Cl 0-97-1-41);
p=0-092

Probability of death (%)

Time since randomisation (years

Thuis D, Kappetein P, Serruys PW et al. Lancet 2019
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tHELANCET  Percutaneous coronary intervention versus coronary artery
“‘ bypass grafting in patients with three-vessel or left main
' coronary artery disease: 10-year follow-up of the multicentre
randomised controlled SYNTAX trial

— PCl group
| — CABGgroup

HR 1-41 (95% Cl 1-10-1-80) HR 0-90 (95% Cl 0-68-1-20)

Probability of death (%)
Probability of death (%)

Thuis D, Kappetein P, Serruys PW et al. Lancet 2019
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THELANCET ~ Percutaneous coronary intervention versus coronary artery
“‘ bypass grafting in patients with three-vessel or left main

coronary artery disease: 10-year follow-up of the multicentre
randomised controlled SYNTAX trial

1800 pts with de- -Novo 3V & LM were randomized (1:1) to PCI

_____#S A /S = | PP = __ _I__ - _ _ _ A ANy _ 011 _ _ ____ _ =N~ sl

Conclusmn

At 10Y, no significant difference existed in all-cause Death between
PCIl using 1%t gen PES & CABG. However, CABG provided a
significant survival benefit in patients

w/ 3VD, but not in patients with LM

Time since randomisation (years

Thuis D, Kappetein P, Serruys PW et al. Lancet 2019
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Left Main Interventions: Evidence

= SYNTAX 10Y

The SYNergy between percutaneous coronary intervention

w/ TAXus and cardiac surgery 10 year outcomes

RRECOIMIBAIFIAY

Bypass Surgery Versus Angioplasty Using Sirolimus-Eluting
Stent in Patients With Left Main Coronary Artery Disease

From the Heart Institute (S.-) P, Y-H.K

D-W.P, J-M.A, HGS., J-Y.L, W-JK

S-)K, SSW.L, CWL, S-WP, C-HC

J-W.L) and Division of Biostatistics
(5-C.Y), Center for Medical Research
and Information, University of Ulsan Col-
lege of Medicine, Asan Medical Center.
Korea University Anam (D.-S.L) and Guro
(S-W.R) Hospitals; Samsung Medical
Center (H.-C.G.); Seoul National Univer-
. sity Hospital (H.-S.K.); Yonsei University
Severance Hospital (Y).); and Catholic Uni-
versityof Korea, St. Mary's Hospital (KB.S.)
—allin Seoul; Ulsan University Hospital
Ulsan (S.G.L); Seoul National Univer.
sity Hospital, Bundang (1-H.C); Chon-
nam National University Hospital, Gwangju
(M.-HJ); and Ajou University Medical
Center, Suwon (5.J.T) — all in Korea. Ad-
dress reprint requests to Dr. S..J. Park at
the Heart Institute, Asan Medical Center,
University of Ulsan, 388-1 Pungnap-dong,
Songpa-gu, Seoul, 138-736, South Korea,
or at sjpark@amc.seoul.kr.

EXCEL 5Y

Everolimus-Eluting Stents or Bypass Surgery for
LM Coronary Artery Disease

Drs. S.-J. Park and Y.-H. Kim contributed
equally to this artidle.

Thisarticle (0.1056/NEJMoa1100452) was
published on April 4, 2011, at NEJM.org.

NOBLE 5Y
Bioresorbable polymer DES vs coronary artery CABG

N Engl J Med 2011;364:1718-27.
: Copy 1 s

W ENGLAND JOURNAL of MEDICINE

Randomized Trial of Stents versus Bypass
Surgery for Left Main Coronary Artery Disease

Park, M.D M.D., Du Park, M.D

Rha, M.D
M.D

BACKGROUND
Percutaneous coronary intervention (PCI) is increasingly used to treat unprotected left
main coronary artery stenosis, although coronary-artery bypass grafting (CABG) has
been considered to be the treatment of choice.
METHODS
We randomly assigned patients with unprotected left main coronary artery stenosis to
undergo CABG (300 patients) or PCI with sirolimus-eluting stents (300 patients). Using
a wide margin for noninferiority, we compared the groups with respect to the primary
composite end point of major adverse cardiac or cerebrovascular events (death from
any cause, myocardial infarction, stroke, or ischemia-driven target-vessel revascular-
ization) at 1 year. Event rates at 2 years were also compared between the two groups.
RESULTS
The primary end point occurred in 26 patients assigned to PCI as compared with 20
patients assigned to CABG (cumulative event rate, 8.7% vs. 6.7%; absolute risk differ-
ence, 2.0 percentage points; 95% confidence interval [CI], ~1.6 to 5.6; P=0.01 for non-
inferiorit years, the primary end point had occurred in 36 patients in the PCI
group as compared with 24 in the CABG group (cumulative event rate, 12.2% vs. 8.1%;
hazard ratiowith PCI, 1.50; 95% CI, 0.90 to 2. The composite rate of death,
myocardial infarction, or stroke at 2 years occurred in 13 and 14 patients in the two
ively (cumulative event rate, 4.4% and 4.7%, respectively; hazard ratio,
0.92; 95% CI, 0.43 to 1.96; P=0.83). Ischemia-driven target-vessel revascularization oc-
curred in 26 patients in the PCI group as compared with 12 patients in the CABG group
(cumulative event rate, 9.0% vs. 4.2%; hazard ratio, 2.18; 95% CI, 1.10 to 4.32; P=0.02).

CONCLUSIONS
In this randomized trial involving patients with unprotected left main coronary artery
stenosis, PCI with sirolimus-eluting stents was shown to be noninferior to CABG
with respect to major adverse cardiac or cerebrovascular events. However, the non-
inferiority margin was wide, and the results cannot be considered cl lly directive.
(Funded by the Cardiovascular Research Foundation, Seoul, Korea, and others;
PRECOMBAT ClinicalTrials.gov number, NCT00422968.)

in the treatment of UPLM
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Randomized Trial of Stents versus Bypass
Surgery for Left Main Coronary Artery Disease

600 pts with UPLM underwent 1:1 randomization to CABG or PCIl w/ SES. Primary
composite end point of MACCE (Death, MI, stroke, or ID TVR) @ 1Y

(o]
T

(=)
T

NN
T

Cumulative Incidence (%)

Park SJ, Kim YH, Park DW et al. N Engl J Med 2011;364:1718-27.
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Randomized Trial of Stents versus Bypass :
Surgery for Left Main Coronary Artery Disease

PCl vs. CABG: 8.7% vs. 6.7%; absolute risk difference, 2.0 percentage points;
95% confidence interval [CIl], =1.6 to 5.6; p=0.01 for non- inferiority

Cumulative Incidence (%)

Park SJ, Kim YH, Park DW et al. N Engl J Med 2011;364:1718-27.
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Randomized Trial of Stents versus Bypass
Surgery for Left Main Coronary Artery Disease

2Y: primary end point in 36 pts in the PCI vs. 24 in the CABG (cumulative event
rate, 12.2% vs. 8.1%; HR w/ PCI, 1.50; 95% CI, 0.90 to 2.52; p=0.12)

Cumulative Incidence (%)

Park SJ, Kim YH, Park DW et al. N Engl J Med 2011;364:1718-27.
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Randomized Trial of Stents versus Bypass
Surgery for Left Main Coronary Artery Disease

2Y composite rate: Death, MI, or stroke
PCl vs. CABG: 4.4% vs. 4.7%; HR, 0.92; 95% CI, 0.43 to 1.96; p=0.83
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Park SJ, Kim YH, Park DW et al. N Engl J Med 2011;364:1718-27.
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Randomized Trial of Stents versus Bypass
Surgery for Left Main Coronary Artery Disease

Ischemia Driven TLR @ 2Y
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Days Since Randomization

Park SJ, Kim YH, Park DW et al. N Engl J Med 2011;364:1718-27.
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Randomized Trial of Stents versus Bypass

Surgery for Left Main Coronary Artery Disease

lcacbamia Nrivien T1 D /A~ 2V

Conclusion

In UPLM, PCIl was shown to be noninferior
to CABG w/ respect to MACCE

360

Days Since Randomization

Park SJ, Kim YH, Park DW et al. N Engl J Med 2011;364:1/18-27.

¥ obillcogas



Interventional Cardiovascular Medicine

Left Main Interventions: Evidence
| |
B synTAX 10Y o
The SYNergy between percutaneous coronary intervention
w/ TAXus and cardiac surgery 10 year outcomes Randomized Trial of Stents

L RRECOIMIBAIFSY, .

Left Main Coronary Artery Disease
Bypass Surgery Versus Angioplasty Using Sirolimus-Eluting
Stent in Patients With Left Main Coronary Artery Disease

B ExceL sy ——

Everolimus-Eluting Stents or Bypass Surgery for
LM Coronary Artery Disease

B oot oy  —

Bioresorbable polymer DES vs coronary artery CABG
in the treatment of UPLM -

, @billeogas
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Versus Bypass Surgery for
Left Main Coronary Artery Disease
5-Year Outcomes of the PRECOMBAT Study

Cumulative Incidence, %

Cumulative Incidence, %
Cumulative Incidence, %

-'? T "
1 2 3 4
Years Since Randomization

Ahn JM, Roe JH, Kim YH et al. 3 Am Coll Cardiol 2015;65:2198-206
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V)" Randomized Trial of Stents
~ Versus Bypass Surgery for
Left Main Coronary Artery Disease

5-Year Outcomes of the PRECOMBAT Study

Cumulative Incidence, %

Ahn JM, Roe JH, Kim YH et al. J Am Coll Cardiol 2015;65:2198-206
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JACC =

Randomized Trial of Stents
Versus Bypass Surgery for

Left Main Coronary Artery Disease
5-Year Outcomes of the PRECOMBAT Study

RAACCLE N\ EV-INNT\/D

Conclusion

During 5 years of follow-up the study did not show
significant differences regarding the rate of MACCE
between pts who underwent PCI| with a SES
& those who underwent CABG

Ahn JM, Roe JH, Kim YH et al. J Am Coll Cardiol 2015;65:2198-206
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Left Main Interventions

— SYNTAX 10Y

The SYNergy between percutaneous coronary intervention

Evidence

w/ TAXus and cardiac surgery 10 year outcomes Bipe Year Oritconnes after POl or CABKG

for Left Main Coronary Disease

| N
I R ECOMBAT 5Y _________|

ABSTRACT

BACKGROUND

Bypass Surgery Versus Angioplasty Using Sirolimus-Eluting
Stent in Patients With Left Main Coronary Artery Disease oy i e v s ey v s

lished.

METHODS
We randomly assigned 1905 patients with left main coronary artery disease of low
or intermediate anatomical complexity (according to assessment at the participating
centers) to undergo either PCI with fluoropolymer-based cobalt-chromium everolimus-
eluting stents (PCI group, 948 patients) or CABG (CABG group, 957 patients). The

EXCEISNS)Y

primary outcome was a composite of death, stroke, or myocardial infarction.

RESULTS
At 5 years, a primary outcome event had occurred in 2 of the patients in the
E I ¥ E I ¥ S B S f PCI group and in 19.2% of the patients in the CABG group (difference, 2.8 percent-
verolimus-Eluting Stents or Bypass Surgery tor e ot ot el ) 09 1.5 B0, ety o shycone
occurred more frequently in the PCI up than in the CABG group (in 13.0% vs.

9.9%; difference, 3.1 percentage points; 95% CI, 0.2 to 6.1). In the PCI and CABG

L M C O ro n a r A rte r D I S e a S e groups, the incidences of definite cardiovascular death (5.0% and 4.5%, respectively;

y y difference, 0.5 percentage points; 95% CI, -1.4 to 2.5) and myocardial infarction
(10.6% and 9.1%; difference, 1.4 percent. points; 95% CI, -1.3 to 4.2) were not
significantly different. All cerebrovascular events were less frequent after PCI than

after CABG (3.3% vs. 5.2%; difference, ~1.9 percentage points; 95% CI, -3.8 to 0),

" although the incidence of stroke was not significantly different between the two
groups (2.9% and 3.7%; difference, ~0.8 percentage points; 95% CI, <2.4 to 0.9).

N O B L E 5 Y - - ————— Ischemia-driven revascularization was more frequent after PCI than after CABG

(16.9% vs. 10.0%; difference, 6.9 percentage points; 95% CI, 3.7 to 10.0)

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

Bioresorbable polymer DES vs coronary artery CABG S0 0 o e s omios e Sl w e i
in the treatment of UPLM
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The NEW ENGL)\!‘{D X

Five-Year Outcomes after PCI or CABG
for Left Main Coronary Disease

1905 pts w/ UPLM of low or intermediate anatomical complexity
underwent either PCl w/ EES (n = 948) or CABG (n = 957)

The primary outcome was a composite of: Death, stroke, or Ml

Death, Stroke, or Myocardial Infarction

100+ -
30 Odds ratio, 1.19 (95% Cl, 0.95-1.50)

90+ 254 P=0.13
22.0

80 20 = 19.2
704 15+ CABG

60 10

50- _

40+
30+

20 _%::

104

T T T T 1
0 12 24 36 48 60

Percentage of Patients

0

T T T T 1
0 36 48 60

Stone PW, Kappetein AP, Sabik JF et al. N Engl J Med DOI: 10.1056/NEJMo0a1909406
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Five-Year Outcomes after PCI or CABG
for Left Main Coronary Disease

| Odds ratio, 1.39 (95% Cl, 1.13-1.71)

P=0.002 PCI

CABG

Percentage of Patients

Stone PW, Kappetein AP, Sabik JF et al. N Engl J Med DOI: 10.1056/NEJM0a1909406
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Percentage of Patients

Five-Year Outcomes after PCI or CABG =
for Left Main Coronary Disease “

1 Odds ratio, 1.38 (95% Cl, 1.03-1.85)

Percentage of Patients

1 Odds ratio, 1.14 (95% Cl, 0.84-1.55)

PCl

Percentage of Patients

1 Odds ratio, 1.84 (95% Cl, 1.39-2.44)
| P<0.001

PCl

Stone PW, Kappetein AP, Sabik JF et al. N Engl J Med DOI: 10.1056/NEJM0a1909406
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Five-Year Outcomes after PCI or CABG

for Left Main Coronary Disease

| PN NP Y Y o L~ /\ C\/

I Conclusion

In pts w/ UPLM of low or intermediate anatomical complexity, there
was no significant difference between PCl and CABG w/
respect to the rate of Death, stroke, or Ml
at 5 years.

Stone PW, Kappetein AP, Sabik JF et al. N Engl J Med DOI: 10.1056/NEJMoal¢
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Left Main Interventions: Evidence

| |
B oy NTAX 10V J—

The SYNergy between percutaneous coronary intervention Artces
w/ TAXus and cardiac surgery 10 year outcomes

| N
W o RECOMBAT 5Y

Bypass Surgery Versus Angioplasty Using Sirolimus-Eluting
Stent in Patients With Left Main Coronary Artery Disease e e e s M s

Methods In this prospective, randomi i y tr th left main coronary artery
better than PCI (p=0-0044). As-treated versus 18% (148, 1-11-1

Everolimus-Eluting Stents or Bypass Surgery for = el

(287, 1-40-5-89, p=0-0040) for non-procedural myocardial infarction, 15% vers
p=0-0304) for any revascularisation, and 5% versus 2% (2-20, 0-91-5-36, p=0-08) for stroke.

LM Coronary Artery Disease M The g of s ey g e A h b bt s 13 ot 8 s

Funding Biosensors, Aarhus University Hospital, and participating sites

Percutaneous coronary angioplasty versus coronary artery @H®
bypass grafting in treatment of unprotected left main

stenosis (NOBLE): a prospective, randomised, open-label,
non-inferiority trial

Summary

ates of MACCE were 28%

Introdk

Bioresorbable polymer DES vs coronary artery CABG
in the treatment of UPLM |

, @billeogas
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T NEW ENGLAND

Five-Year Outcomes after PCI or CABG
for Left Main Coronary Disease

1,201 pts were randomly assigned, 598 to PCl and 603 to CABG
The primary endpoint was major adverse cardiac or CerebroV events (MACCE)
All-cause Death, non-procedural MIl, any repeat Revasc, & stroke

Major adverse cardiac and cerebrovascular events (%)

HR 1.51,1-13-2-00, p=0-0044
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Makikallio T, Holm NR, Lindsay M, et al. Lancet 2016; 388; 27/43-52
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Interventional Cardiovascular Medicine

Five-Year Outcomes after PCI or CABG

for Left Main Coronary Disease

1,201 pts were randomly assigned, 598 to PCl and 603 to CABG

| Conclusion

CABG might be better than PCI for treatment of
Left Main stem coronary artery disease

Makikallio T, Holm NR, Lindsay M, et al. Lancet 2016; 388; 27/43-52
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Interventional Cardiovascular Medicine

Left Main Disease

Heart Team Approach

Low SX Score Intermediate SX Score High SX Score
0-22 23-32 >33

ESC: PCI ESC: CABG ESC: PCI ESC: CABG ESC/ACC/AHA: PCI
ESC/ACC/AHA:

| B | B II'a B | B CABG Il B

Excepti :
ACC/AHA: ACC/AHA: B ACC/AHA: ACC/AHA: - I‘I’e"l °“_s _
PCI CABG PCI of\:]e T4 Ao 85
I B End Stage Lung, Renal,

Hepatic Disease,
II'a B | B II'b B I'B Complex CAD w/ Low EF & MCS

Emergency Left Main PCI: AMI (cardiogenic shock), post-op non-CABG & CABG failure

ESC: European Society of Cardiology Guidelines . cer B. Kina Il
ACC/AHA: American College of Cardiology/American Heart Association Guidelines Dl _:’: 9
STS: Society of Thoracic Surgeons Risk Score E BEMmE—ER
MCS: Mechanical Circulatory Support
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Joint Meeting in Coronary Revascularization
Busan, South Korea
Dec 12, 15:46 pm: Complex PCIl Session

Conclusions

PCl & CABG are both good options for UPLM disease
CABG favors UPLM w/ 3VD & High Sx Scores

PCl is favorable option for low anatomic complexity pts
The cautionary tale of PCl is Repeat Revasc

PCI should be performed only by experienced operators
Guidelines are Guidelines: Individualized approach matters
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Interventional Cardiovascular Medicine

Joint Meeting in Coronary Revascularization
Busan, South Korea
Dec 12, 15:46 pm: Complex PCIl Session
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