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OPGCAE

RCT:

Study details

Key efficacy findings

Eey safety findings

Appraizal Comments

Angelini er gl 2002°, UK

200 off-pump (OPCAB); 201
onpump (CABG)

March 1997 fo Movember 1909

Follow-up:
BHACAS 1: 25 [0.1] months;
BHACAS Z: 13.7 [5.5] months

Selection criteria:

Exclustions: LVEF <30; history of
supravenmicilar arrhythinia;
previons CABG; repal or
raspiratory lopainnent; previous
sioke, transient ischaermic attack or
coagulopathy. BHACAS 1 also
exncludad patiewts with recent ML or
who required grafing of the
circumflex artery distal to the frst
olym:e margina! branch

Pooled survival estimare at 24 months:
OPCAB 97% (95% CI92 o 20
CABG 96% (95% CI 91 o 98)

Hospital stay = 7 daws: BR 0.54 (85% CI 038 to
0,807 in favour of OFCAB

Hazard ratio for all canse mortalicy 0.57 (95%

CI0AT to 1.96)

Myocardial infarciion: BR 020 (25% CT0.02

10 1.69)

Atnial fibrillation: BE (.34 (95% CI0.23 o

0.51) in favour of OPCAR

Chest infection: BE (.38 (85% CT0.22 to 0.63)

in favour of GPCAB

Elood loss = 1000 ml: BE. 0.66 (05% CI0.47 1o

0,94 in favour of OPCAR

Potensial for bias: allocation concezlment was
adequate (pumbered. sezled opague
envelopes); patients blindad to mweament
allecation; ontcome assessors blimded for spme
outcomes; menfion-to-reat analvsis done; @
orrard power and sizes caleulatons dons; §
patents were lost to follow-up (data censared
at e of last contact) and 11 patients died
(censorad art rime of death)

Quicome meqsures and thelr vaildity: majority
of cutcome measures were objective

Oiher commenis: this articls pools 2 BCTs -
BHACAS 1 and 2 (Beating Heart Against
Cardioplezic Arrest Study); exact type of
stabilizers used not clear, therefore results may
not be comparabla to the M5AC review which
ooly included mechawical stabilisers

Caputo er al. 2002, UK

&0 padents — 20 CPE on-puaap, 20
off-puonp, 20 of-pump with right
venmicular assistance (RWVADY

Follow-up: not stated but anly
perioparative oulcomses given

Selection criterig: Inclndad: First-
mme CABG; Excluded: cardizc
gjection fraction <030, recent MI,
tvpe IT diabares, coagulopathy aud
previous CVA, respiratory or renal
failurs

Crperative fime was signdficantdy longer in the on-
puanp groups (230 minntes 5% CT 200 o 250)
compared with the off-parnp (184 mimes 985% CI
158 to 211, p=0.007) and of-pump with BWVAD (192
minutes 85% CI 178 to 205), p=0.003).

Mo stanstically significant diffarances m vennlation
time, ICTT and hospital stay were detactad betveen
the thres sroups.

Central venons pressure increased significantly only
in the off-puranp sroup.

Co-pranp patteats showed a greater inflammarary
response (35 maasured by 2 number of ochemical
markers) and while no difference could be detected
berween the off-pump and the off-pump with BVAD
sroups, these patients did show sowme inflammatory
TESDOLSE.

Mo hospital deaths or major postoperative
complicaions eccwared moany of the thres
ETOUPS

Mo statstically significant differences in
inctdence of arrhythonias, wound infecions,
neuralosic and respiratory complications, and
bloed loss were detected between the thres
ETOUIDS

Potensial for bias: adeguate allecaton
concealmant (sequentially numbered, sealed,
opagque envelopes); blinding of padents and
OUtCOInes asiessors 0ot stated; losses to follow-
up ot stated; however it was stated that some
missing data were hmpured; @ prior power
calculanions were done

Ouicome meazures and thelir validin:
Haemodvoamic stability not reported {only
ceniral venous pressure) limiting the
interpratation of the role of VAL in reducing
hzemodynamic insmabilin

Ofker compaents: not stated if stabiliser is
pressure or suchion “reusable stainless stzel
stabilizar”
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OPCAE

Study details

Key efficacy findings

Key safety findings

Appraizal Comments

Puskas 200" | USA

Drates: not stated

200 patients (100 off-pump; 100
oa-prnp) — SMART (Surgical
Mapagament of Arterial
Fevascularization Tharapies) smdy

Follow-up: not stared

Selection criteria not stated

Muwnber of srafis: “virmally identcal” for off-puanp
and on-punp and equally effecdve o restaring blood
flow

Hospital stay: one less day for off-pump comnpared o
OL-pImp

Aenfilator ime: less for off-pump than an-purmp

Diearh. MT or smoke: similar or lower rates with
off-prnp comparad to on-purap

Blood loss and nead for mansfusicns: less for
off-puup than for co-pamp

Diamizee 1o beart muscle durings sursery: lass
for aff-pump thar cn-pomp

Potential for binz: Mot possible to assess as
data were taken from 2 media relezzes
However these stated thar a5 many pardcipants
as possible were blinded and thar the same
surgecn mweatad all patents

Ouicome measures and thelr vaiidiny: all off-
pamp patients receivad all grafis nacaszary to
achieve complete revascularsation

Oihar commanis; Quantative results not
presenfed n meadiz releases; Octopus suction
stabiliser used for off-pump procedure

van Dijl er al. 20012002,
NETHERLANDS

March 19908 to August 2000

281 patients (265 meated according
o ranpdomisation) - 142 off-pump;
132 on-purop

Follow-up: 12 months

Selection criterio: Inclnded: firs:-
mme zolared CPB, off-pump
deemed tachnically
fazsible=predominantly 1 or 2
vesse] dizesse

Excladed: emergency or
COLCOULITANT MAjor SUrgery, Tecent
AL poor LVE or nalikely o
complete 1 vear follow-ap

Completensss of revasoularsaton: no differences
detected between off-pump apd cn-pump

Comnigve decline (12 months) n=248: BF. 0.88 £5%
CI0E2 o 1.49; 30 8% off-pump 33 6% on-purp

Cmality of life: Mo statstcally significant differences
betweaen off-puanp and oo-pump at 12 meaths; both
sronps repartad a marked improvement at 3 monshs,
with snly bodily pain and zeneral health pearceptions
showing further improvement at 12 months

Momalitv (all canse): no statstcally siznificant
difference at 12 moaths (2 per grougp)

Stroks rate” no statistcally significant
difference at 12 months

Porential for binz: adequate allocation
concealmeant (elephone randomisaton) and
this was also tested with logistic regression;
outcome szsessors blindad. bat not surgeons or
patients; intenfion-to-reat analysis (10 patents
allecated to off-punp underwent on-pamp; 1
off-puanp patient underwent angioplasty; 5
patients allocated to oco-pump nodenwent off-
pamp); 220281 (10.3%) were lost to follow-up
at 12 months — 12 aff-pump, 17 on-pranp; a
priar power caloulations were done;
sensifivity analvses and imputation camied out
for miszing data; patents wera more Likely to
e low-rizk thap the generzl populadon
mndergoing OPCAR, and this is a potentizl
threat to external validiny

Ouicome measures and thelr validin:
Cognitive outcome was measured by a battery
of 10 nsurepsychologic tests (in accordance
with the Statement of Consensus an
Azzassment of Nenrobehavioral Outcomes
after Cardiac Surgery); Quality of Life was
measured by EuroCiol and 5F-346, both
validared

Oihar compmanis: In 8% of off-puuup patients
access was via left anterior thoracotomy
instead of sternotorny







Growth of OPCABs : 1995 - 2005
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PROCAB FOLLOW UP
Grafts Evaluation: FitzGibbon Score

Total No. of OPCAB CCAB

Variable grafts o= n=52
No. of Grafts 338 186 152
FitzGibbon A 317(93.78%) 174 143
FitzGibbon B 6(1.77%) 4 2
FitzGibbon O 15 (4.45%) 8 [

FitzGibbon A — Perfectly Patent

P value

0.980
0.870

0.980

FitzGibbon B — Any stenosis of less than 50% of the diameter of the target

coronary artery
FitzGibbon O - Totally Occluded




PROCAB
Study Conclusions

Good outcome with either of the procedure.
Mean no of grafts was similar in both groups.

Rates of mortality, perioperative MI, stroke, renal
failure & angina were similar.

No difference in the rate of reinterventions.

Graft patency at one year was similar in both group

In OPCAB there was:

Reduced blood loss & transfusion requirement ,
Reduced duration of ventilation & shorter hospital stay.
Reduced Myocardial enzymes release

Reduced Iincidence of neurological events




OPCAB...A New Standard of Care

WW Revascularization Market

Niemberof Cases 112 T s
M Stents
1,750 0o All CABG
= OPCAR
1.5 010 -
1.230
1,001 -

F-11E

S0 -

2510 -

Yearhy Estimates

Total CAE G procedures are
declining ¢, 7

Beating Heart CABG procedures
have increased, and are

expected to represent 50%o of
CABEGDhy 2008 ¢

The use of diug eluting stents is
expected to level off starting in
2005 with the emnergence of new

technologies q 26



MORE EVIDENCE




OPCAB- A New Standard of Care

= CPE has been shown to produce adverse effects in patients undergoing myocardial
revascularization — particularly in high-risk patient groups.

OPCARB studies over the last several years, from around the world, have
demonstrated egual patency with fewer morhbid events when compared to

conventional CABG (¢ ABG). (Haase ST 2003)

»  Complete revascularization (# of grafts) has been demonstrated for hoth on-
and off-pump patients. (Puskas J, Presented at AATS 2002 ; Hart James C,

s T 2003)
»  Demonstrated benefits from the growing hody of evidence supporting OPC AR
includes:
Reduced use of blood products Less postoperative stroke
Less myocardial damage Less instance of Atrial Fibrillation
Reduced morhidity and mortality Less chest drainage
shorter length of stay Fewer nenrocngnitive disorders

several studies have also indicated OPCAR costs less than traditional CPB.



Eqguivalent Patency

100% -
990 -
98 %0
97 %0
960
9550
94°%
93 %0
9250 -
91% -

90 -
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o Off-Pumg - IMA |
OOif-Pumg - Al grafi 1]

o

Patenev rates mn off-pump
CABG procedures have
been shown in several
¢linical series to be equal
to or greater than those of

eCABG

see Affached Bibliography for
supporfing references



BHACAS - graft patency

o —40% adit-MP: Rariges CABG-CPB (n=101) OPCAB (n=9
=il Fowal Irfirmary
e A Total no. | Patent Total no. | Paten
& ﬁ of grafts of grafts
\*:
A -9 263 224 238 204
<3 " (85.2 %) (85.7
(2]
o73 ¢ 10
;




Graft Patency Rates
OPCAB vs conventional CABG

OPCAB Conv- CABG

(n = 240) n = 109) P-VALUE

504/527(95.6) 141/144(97.9) 0.328

487/527(92.4) 130/144(90.3)




Reduced Transfusion Rates

B H On Pump

00 'i mtudies have demonstrated less

blood loss and reduced need for
transfusion when bypass surgery
i1z done off-purnp.
Feduced transfusion
requirements can lead to:
= Reduced (itransfusion)
complications
=  Reduced risk of disease
transmission (HIV and
hepatitis}
= Lower health care cosis
{$300 - $1,000 / unit of

LD

S0

0% 1

20%% 1

2005

Iz Patients Required Transfusion

1025

i blood)
et « Lessburden on the
35 Wi lirnited natiomal blood
supply

see Affached Biblography for
supporfing references




Prospective, Randomized Trials of
OPCAB vs Conventional On-Pump CABG; Transfusions

OPCAB On-Pump CABG
Trials 4 Transfusion " Transfusion
(%) (%)
Van Dijk (NEJM 2003) 142 28 139 29
Angelini (Lancet 2002) 200 18 201 49
Puskas (JTCVS 2003) 98 26 99 44
PRAGUE-4 (ATS 2004) 204 49 184 51
Khan (NEJM 2004) 54 37 50 B5
TOTAL 698 31% 598 45% |




Shortened Length of Stay

m On-Pump
0 Off -Pump

12 4

10 4

Trend toward earlier
extuhation of patients
Sshorter ICT stays
Faster patient recovery

Reduced length of stay
contributes significantly to
overall reduction in hospital
costs

aee Affached Biblography for supporfing
references




| Frospective, Randomized Tnals of
OFPCAB vs Conventional On-Pump CABG; Atnial Fibnfiation

OPCABE On-Pump CABG
Trials
= AF (%) = AF (%)
Van Dijk (NEJM 2003) - - - -
Angelini {Lancet 2002) 200 12 201 37
Puskas (JTCVS 2003) 598 16 95 22
PRAGUE-4 (ATS 2004) 204 20 184 24

Khan (NEJM 2004) - - - -

TOTAL @ 484 29%
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Reduced Cognitive Impairment
HITS - Micro-emboli Measured in the Brain

BEON-Pump - HITS

OOff-Pump - HITS

Off-pump patients incurred a
significantly reduced number of

HITS (High Intensity Trapscranial
Doppler Signals) vs. on-pump

population

see Affached Biblography for supporfing
references
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