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Clinical outcomes and quality of life after
contemporary isolated coronary bypass grafting:

a prospective cohort study
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Objectives: The objective of the European Multicenter Registry to Assess Outcomes in coronary artery bypass grafting (CAB&
patients (DuraGraft Registry) was to determine clinical outcomes and quality of life (QoL) after contemporary CABG that included
isolated CABG and combined CABG/valve procedures, using an endothelial damage inhibitor (DuraGraft) intraoperatively for conduit
preservation. Here, we report outcomes in the patient cohort undergoing isolated CABG.

Methods: The primary outcome was the composite of all-cause death, myocardial infarction (Ml), or repeat revascularization (RR)
[major adverse cardiac events (MACE)] at 1 year. Secondary outcomes included the composite of all-cause death, MI, RR, or stroke
[major adverse cardiac and cerebrovascular events (MACCE)], and QoL. QoL was assessed with the EuroQol-5 Dimension
questionnaire. Independent risk factors for MACE at 1 year were determined using Cox regression analysis.

Results: A total of 2532 patients (mean age, 67.4 +9.2 years; 82.5% male) underwent isolated CABG. The median EuroScore I
was 1.4 [interquartile range (IQR), 0.9-2.3]. MACE and MACCE rates at 1 year were 6.6% and 7.8%, respectively. The rates of all-
cause death, MI, RR, and stroke were 4.4, 2.0, 2.2, and 1.9%, respectively. The 30-day mortality rate was 2.3%. Age, extracardiac
arteriopathy, left ventricular ejection fraction less than 50%, critical operative state, and left main disease were independent risk
factors for MACE. QoL index values improved from 0.84 [IQR, 0.72-0.92] at baseline to 0.92 [IQR, 0.82-1.00] at 1 year (P < 0.0001).
Conclusion: Contemporary European patients undergoing isolated CABG have a low 1-year clinical event rate and an

improved QolL.
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. HIGHLIGHTS
Introduction o . i .
e The 1-year clinical event rate is low in ‘all-comer’ isolated
Coronary artery bypass grafting (CABG) is the most frequently coronary artery bypass grafting patients.
performed cardiac surgical procedure and the preferred revas- e Quality of life was improved at 1 year.

cularization strategy for patients with complex coronary artery
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diseasell]. However, data on contemporary outcomes after
b

CABG in Europe are sparse, particularly reports including quality
of life (QoL).

Saphenous vein grafts (SVGs) are the most commonly used
conduit for CABG, yet their patency remains limited, thereby
increasing the recurrence of symptoms of angina and rates of
myocardial infarction (MI) and repeat
(RR)™1. SVG patency is mainly dependent on protection of the
structural and functional integrity of the vascular endothelium
during conduit harvest®®l, Recent studies have suggested a
protective effect of DuraGraft, an endothelial damage inhibitor,
for intraoperative SVG treatment!>'?), Optimal storage condi-
tions for free arterial grafts are still unclear!],

Clinical outcomes using endothelial damage inhibitors have
not yet been reported in large series of patients. The European
Multicenter Registry to Assess Outcomes in CABG Patients
(DuraGraft Registry) assessed clinical outcomes and QoL in a
contemporary cohort of European patients undergoing CABG
with the treatment of vascular conduits using DuraGraft,
including isolated CABG and a combined CABG/valve proce-
dure. Here, we report clinical outcomes and QoL in the patient
cohort undergoing isolated CABG.

revascularization

Patients and methods

Study design and patient population

The full protocol and rationale for the European Multicenter
Registry to Assess Outcomes in CABG Patients have been
described previously"?! and this work is reported in line with
the Strengthening The Reporting Of Cohort Studies in Surgery
(STROCSS) criteria''3!. Briefly, this prospective multicenter
cohort study enrolled patients (male or female) at least
18 years of age undergoing CABG (isolated CABG or a com-
bined CABG/valve procedure) with the use of at least 1 SVG
and/or at least 1 free arterial graft, and use of DuraGraft.
Patients participating in a medical device study or those who
had received an investigational study drug in the month before
enrollment were excluded. Patients referred for CABG at
participating centers were screened for eligibility and approa-
ched to obtain informed consent. The primary outcome was
the occurrence of major adverse cardiac events (MACE),
defined as a composite of death, MI, or RR. A secondary
outcome was the occurrence of major adverse cardiac and
cerebrovascular events (MACCE), defined as the composite of
death, MI, RR, or stroke. All components of the composite
outcomes were also assessed individually. Definitions of events
are provided in the Supplementary Materials. All outcome-
related events were adjudicated per the event definitions by an
independent event adjudication committee. An additional
secondary outcome was QoL. QoL was assessed by the
EuroQol-5 Dimension (EQ-5D) questionnaire at baseline and
at 1 year after the procedure. The individual patient scores for
the five dimensions of QoL assessed by the EQ-5D were con-
verted into an index value using the value set for the Spanish
population*. Index values range from 0 to 1, with higher
values indicating a better QoL. The DuraGraft Registry will
follow patients out to 5 years after CABG. Here, outcomes are
reported at 30 days and 1 year.
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Intraoperative treatment of grafts

All CABG procedures were performed according to partici-
pating centers’ standard of care. Harvesting technique and
grafting strategy were not mandated in the Registry protocol
and were left to individual surgeons’ discretion. All SVG and
free arterial grafts were intraoperatively flushed with and/or
stored in the endothelial damage inhibitor DuraGraft
(Marizyme, Jupiter, Florida, USA) as per the Registry protocol.
DuraGraft is an ionically and pH-balanced physiological salt
solution containing glutathione, l-ascorbic acid, and l-arginine
as an antioxidant and generator of nitric oxide that has pre-
viously been shown to protect structure and function of the
vascular endothelium, and mitigate ischemic and reperfusion
damage during graft storage!®1%15-171,

Statistical analysis

Continuous and categorical variables are reported as a mean and
standard deviation (if normally distributed) or as the median and
interquartile range [(IQR), if not normally distributed] or a fre-
quency and percentage. The number of patients for whom data
was available was used as the denominator. Data were generated
for all enrolled patients and subgroups of patients undergoing
isolated CABG and patients undergoing combined CABG and
valve surgery. Survival curves for time-to-event variables were
constructed on the basis of all available follow-up data using the
Kaplan-Meier method. Multivariable Cox proportional hazards
regression was performed to identify independent predictors of
MACE and MACCE (two-sided 0.05 for significance). The mul-
tivariable model was built with variables selected for clinical
interest. Multicollinearity of covariates was tested, and variables
included in the final model were selected to avoid overfitting. The
candidate variables for the multivariable models included age
(incremental steps of 10 year), male gender, renal impairment
(severe, moderate), extracardiac arteriopathy, poor mobility due
to noncardiac reasons, previous cardiac surgery, pulmonary
disease (chronic obstructive pulmonary disease/emphysema/
asthma), critical preoperative status, insulin-dependent diabetes
mellitus, New York Heart Association (NYHA) grade (classes II,
111, and IV), Canadian Cardiovascular Society (CCS) grade (class
IV), ejection fraction category (< 50%), MI within 90 days, pul-
monary hypertension, operative status (emergency, urgent),
left main disease, category of graft used (only SVG and
only arterial grafts), and use of cardiopulmonary bypass. All
analyses were performed using SAS (version 9.4, Cary, North
Carolina, USA).

Results

Patient baseline and procedural characteristics

A total of 2964 patients were enrolled between December 2016
and August 2019 at 45 centers in Austria, Germany, Ireland,
Italy, Spain, Switzerland, Turkey, and the United Kingdom
(Supplementary Materials, Supplemental Digital Content 1,
http:/links.lww.com/]S9/A83). An isolated CABG procedure
was performed in 2532 patients (85.4%).

The mean age in the isolated CABG cohort was
67.4+9.2 years, and 82.5% of patients were male (Table 1). The
prevalence of diabetes mellitus was 44.6%. Moderate to severe
renal impairment was present in 53.6%, and 32.1% of patients
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had a reduced left ventricular ejection fraction less than 50%. The
majority of patients (81.7%) presented with 3 vessel disease, and
the left main disease was present in 41.2%. The median
EuroScore 1T was 1.4 (IQR, 0.9-2.3). Procedures were mostly
performed as elective surgeries (74.6%); off-pump CABG was
used in 17.3% (Table 2). The open technique was the preferred
method of SVG harvesting (80.6%). The SVG was the most
frequently used conduit and was used in 89.6% of patients
(Table 3). The majority of patients received either 1 (42.4%) or 2
(34.0%) SVG. A left internal thoracic artery was used in 92.9%
of patients. Use of guideline-directed medical therapy was high,
with 93.6% of patients receiving aspirin, 87.1% of patients
receiving statins, and 85.4% of patients receiving B-blockers at
discharge (Table S1, Supplemental Digital Content 1, http://links.
Iww.com/JS9/A83).

Characteristics of the whole cohort (7=2964) and of patients
who underwent a combined CABG/valve procedure (n=432,
14.6%) are presented in Tables S2-S5, Supplemental Digital
Content 1, http:/links.lww.com/JS9/A83 and S6-S9, Supplemental
Digital Content 1, http:/links.lww.com/JS9/A83, respectively.

Baseline characteristics of patients undergoing isolated coronary
artery bypass grafting (CABG)

Isolated CABG (n=2532)

Age, year, mean + SD 67.4+9.2 (2532)
Male 82.5 (2088/2532)
Caucasian ethnicity 87.9 (2219/2525)
BMI, kg/m?, mean +SD 28.5+4.5 (2532)

Smoking status

Procedural characteristics in patients undergoing isolated
coronary artery bypass grafting (CABG)

Isolated CABG (n=2532)

Status
Elective 74.6 (1889/2532)
Urgent 24 1(609/2532)
Emergent .3 (34/2532)
Salvage 0 (0/2532)
Off-pump 17 3 (437/2532)
(

Full sternotomy
Vein harvesting technique

99.7 (2517/2524)

Open 80.6 (1904/2361)
Endoscopic 14 7 (348/2361)
Combined open and endoscopic 73/2361)

Complete revascularization 81 O 2049/2529)
Cumulative cross-clamp time (min) 69 + 26 (2075)

(

(

A
No-touch 5 (36/2361)
(

(
Cumulative bypass time (min) 100 + 35 (2088)

Clinical outcomes

In patients undergoing isolated CABG, the rate of the primary
composite endpoint of MACE was 6.6% at 1 year (Fig. 1,
Table 4). The rates of the individual components of the primary
endpoint were 4.4% for all-cause mortality, 2.0% for MI, and
2.2% for RR, respectively (Fig. 1). The rate of MACCE was 7.8 %
at 1 year, and the rate of stroke was 1.9%.

The rates of MACE and MACCE at 30 days were 3.5% and
4.6%, respectively (Table 4). Age (hazard ratio [HR], 1.42; 95%

Details of graft used in patients undergoing isolated coronary
artery bypass grafting (CABG)

Isolated CABG (n=2532)

Graft use per patient

Current smoker 19.7 (499/2530)

Ex-smoker 42.4 (1073/2530)

Never smoked 37.9 (958/2530)
Diabetes mellitus 44.6 (1130/2532)
Insulin-treated diabetes mellitus 14.5 (367/2532)
Hypertension 84.6 (2129/2516)
Dyslipidemia 77.0 (1925/2501)
Renal functiona

Normal 46.4 (1175/2532)

Moderately impaired

42.1 (1067/2532)

Saphenous vein
LITA

89.6 (2265/2528)
92.9 (2349/2528)

Severely impaired
Cerebrovascular diseaseb 5 (
Peripheral vascular disease 16 3 (
Pulmonary disease 13 9 (352/2532
Pulmonary hypertension .1 (206/2532
Previous myocardial infarction 42 4 (1068/2517)

3 8
8(
24 6 (
3
0

11 5 (290/2532)
214/2524
409/2502

Anginal status CCS Ill and IV 830/2532)
Atrial fibrillation/flutter 197/2532)
Previous PCI 623/2532)
Previous cardiac surgery 32/2532)
Active endocarditis 1/2532)
Extent of coronary artery disease

1 vessel disease 9 (49/2517)

2 vessel disease 16 4 (412/2517)

3 vessel disease 81.7 (2056/2517)
Left main disease 41.2 (1033/2510)
LVEF <50% 32.1 (814/2532)
EuroSCORE II, median (IQR, ) 1.4 (0.9-2.3, 2532)

aSevere renal impairment: creatinine clearance less than 50 ml/min; moderate renal impairment:
creatinine clearance 50-85 mi/min.

bPrevious stroke, transient ischemic attack, or coma.

CCS, Canadian Cardiovascular Society; IQR, interquartile range; LVEF, left ventricular ejection fraction;
PCI, percutaneous coronary intervention.
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Radial artery 11.3 (285/2528)
Total grafts per patient, mean + SD 2.7+0.8 (2528)
Vein grafts per patient, mean + SD 1.5+0.9 (2528)
Vein grafts per patient

(
(
RITA 17.7 (447/2528)
(
(
(

0 10.4 (263/2528)
1 42.4 (1072/2528)
2 34.0 (860/2528)
3 11 7 (296/2528)
>4 .5 (37/2528)
Arterial grafts per patient, mean + SD 1.2+ 0 6 (2528)
Arterial grafts per patient
0 3 (135/2528)
1 70 5 (1781/2528)
>2 24.2 (612/2528)
Distal anastomoses, mean + SD 3.0+0.9 (2507)

Myocardial territory grafted
Left anterior descending
Circumflex artery
Right coronary artery

95.3 (2389/2507)
83.8 (2101/2507)
70.4 (1765/2507)

LITA, left internal thoracic artery; RITA, right internal thoracic artery.
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Isolated CABG

8 1 MACCE: 7.8%

MACE: 6.6%

Death: 4.4%

Revasc: 2.2%
MI: 2.0%

Cumulative event rate (%)
S
1

Stroke: 1.9%

0 3 6 9 12

Time (months)
Number at risk

MACE 2532 2203 2182 2166 1971
Figure 1. Cumulative incidence of the composite primary outcome (MACE) and
secondary outcome (MACCE) and their individual components at 1 year.
CABG, coronary artery bypass grafting; MACE, major adverse cardiac events;
MACCE, major adverse cardiac and cerebrovascular events.

CL 1.13-1.79; P<0.01), extracardiac arteriopathy (HR, 1.65;
95% CI, 1.14-2.37; P<0.01), left ventricular ejection fraction
less than 50% (HR, 1.79; 95% CI, 1.27-2.53; P < 0.001), critical
preoperative status (HR, 2.54; 95% CI, 1.37-4.73; P<0.01), and
left main disease (HR, 1.53; 95% CI, 1.10-2.12; P=0.01) were
independent predictors of MACE at 1 year (Fig. 2 and Table S10,
Supplemental Digital Content 1, http:/links.lww.com/JS9/A83).
Independent predictors of MACCE at 1 year were consistent with
the predictors of MACE, with the exception of left main disease
that did not reach statistical significance (Fig. 3 and Table S11,
Supplemental Digital Content 1, http:/links.lww.com/JS9/A83).

Clinical outcomes in the whole cohort and in patients who
underwent a combined CABG/valve procedure are presented in
Tables S12, Supplemental Digital Content 1, http:/links.Iww.
com/JS9/A83-517, Supplemental Digital Content 1, http:/links.
Iww.com/JS9/A83 and Figures S1, Supplemental Digital Content
1, http://links.lww.com/JS9/A83 and S2, Supplemental Digital
Content 1, http:/links.lww.com/JS9/A83, respectively.

Clinical outcomes after isolated coronary artery bypass grafting

Isolated CABG (n=2532)

% (No. of events)

30 days 1 year
MACE 3.5 (88) 6.6 (160)
MACCE 4.6 (115) 7.8 (190)
All-cause death 2.3 (57) 4.4 (107)
Cardiovascular death 2.3 (57) 3.8 (92
Myocardial infarction 1.3 (33) 2.0 (49
All repeat revascularization 1.1 (28) 2.2 (53)
PCI 0.8 (21) 1.9 (45)
Re-CABG 0.3 (7) 03
Stroke 1.5(37) 1.9 (46)

Percentages indicate cumulative event rates by Kaplan—Meier estimates.
CABG, coronary artery bypass grafting; MACE, major adverse cardiac events; MACCE, major adverse
cardiac and cerebrovascular events; PCI, percutaneous coronary intervention.
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QoL

In patients undergoing isolated CABG QoL by the EQ-5D index
value significantly improved from baseline to 1 year: baseline:
0.84 [IQR, 0.72-0.92] and 1 year: 0.92 [IQR, 0.81-1.00],
P< 0.0001 (Fig. 4A). Significant improvements occurred in all
EQ-5D dimensions (Fig. 4B).

QoL by the EQ-5D index value in the whole cohort and in
patients who underwent a combined CABG/valve procedure are
presented in Figures S3-S6, Supplemental Digital Content 1,
http://links.lww.com/JS9/A83, respectively.

Discussion

The European Multicenter Registry to Assess Outcomes in CABG
Patients (DuraGraft Registry) includes 2532 patients undergoing
isolated CABG and provides the most comprehensive report to
date on clinical outcomes and QoL after CABG surgery in a
European all-comer population.

Our current understanding of contemporary outcomes of
CABG is informed primarily by randomized clinical trials (RCTs)
in highly selected patient populations with the well-known
inherent limitation of generalizability. In contrast, the distinct
advantage of large clinical registries is their ability to inform on
the performance of surgical procedures in unselected, hetero-
geneous patient populations. The current Registry also bears the
exceptional advantage that all clinical events were independently
adjudicated, a measure otherwise limited to RCTs. However,
large registry studies describing outcomes of contemporary
CABG are sparse, and within Europe, are limited to national
cohort analyses!*®1, The Society of Thoracic Surgeons annually
reports on operative outcomes of the most commonly performed
cardiac surgical procedures in the United States but does not
include longer-term outcome measures. In 2021, an operative
mortality rate of 2.2% for isolated CABG procedures was
reported®®!, Li ez al.*'1in a 2009 analysis of the Chinese national
multicentre database that included 8120 isolated CABG patients,
reported an in-hospital mortality of 2.2%. More recently, the
E-CABG Registry was designed as an observational registry study
including patients undergoing isolated CABG at six European
centers; however, outcomes of the full cohort have not been
reported yet!??],

Despite increasing patient-related risk factors, operative out-
comes for isolated CABG procedures have continually improved
over the past two decades, likely due to improvements in operative
technique and increased use of guideline-directed medical
therapy!**?*. The DuraGraft Registry isolated CABG cohort
reflects the increasing prevalence of cardiovascular risk factors
such as diabetes (44.6%), as well as comorbid conditions such as
moderate to severe impairment of renal function (53.6%) and
depressed left ventricular function (32.1%). Our study shows that
the contemporary 1-year mortality rate for isolated CABG is
4.4%, with the majority of deaths adjudicated to cardiovascular
causes. More than half of all deaths occur during the perioperative
period, with a 30-day mortality rate of 2.3%. The rates of MACE
and MACCE at 1 year are 6.6% and 7.8%, respectively. Known
risk factors such as depressed left ventricular function, critical
preoperative status and extracardiac arteriopathy, and notably,
the presence of left main disease!?*! significantly predict MACE at
1 year. While the rate of MACCE at 1 year in the Synergy between
TAXUS and Cardiac Surgery (SYNTAX) trial®®! (recruitment
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MACE through 1 year of follow-up (isolated CABG)

On-pump surgery

HR (95% CI), p-value
0.99 (0.65-1.51), p=0.95

0.97 (0.64-1.45), p=0.87
) 1.40 (0.83-2.36), p=0.21
Arteries only 1.12 (0.69-1.84), p=0.64
. —h— 1.08 (0.56-2.09), p=0.82
Saphenous veins only | 1.72 (0.97-3.04), p=0.06
- —e—i 1.53 (1.10-2.12), p=0.01
Left main disease —.— 1.65 (1.21-2.26), p<0.01
Critical pre-operative state i - 421;513 E; ZZ ‘7t ZS; 228181
) —o—i 1.49 (0.94-2.36), p=0.09
Pulmonary hypertension —— 2.11 E1 38-3. 23; p<0.01
Ejection fraction < 50% —— ;Sg 8 é; 322; 2:8'81
, ' —o— =0.
Previous cardiacsurgery " 1 ' 208 Eg s, 2?3 g=8 e
) e . —o—1 1.30 (0.93-1.83), p=0.13
Previous myocardial infarction —_— 1.54 (1.12-2.11), p<0.01
——i 1.15 (0.50-2.63), p=0.75
NYHA Class IV ' - 3.15 (1.67-5.96), p<0.01
Ho—i 1.33 (0.83-2.13), p=0.23
NYHA Class IlI —— 1.92 (1.24-2.98), p<0.01
1.13 (0.74-1.72), p=0.58
NYHAClassIl ‘o 118 (0.78-1.78). p=0.43
H-o— 1.35 (0.79-2.30), p=0.27
CCS Class 4 —a— 1.88 (1.22-2.90), p<0.01
. He—i 1.19 (0.78-1.81), p=0.43
Pulmonary disease | 1.44 (0.97-2.15), p=0.07
0 H — -
Poor mobility due to any non-cardiac reason H_._| ? gﬁ ES 3§ ; Sg; g=8 SS
Extracardiac arteriopathy —— ; ?2 E ;3 3 3473; ﬁ:g 81
Severe renal impairment e —_— 3 E SZ f 33; S<8 (1)?
L Ho—i 1.11(0.73-1.69), p=0.63
Moderate renal impairment —— 155 E 1.08-2. 21; S=o 02
) . — Heo—i =
Diabetes mellitus - insulin dependent - §? E gg ;gg; g=8 (2)2
— 1.53 (0.56-4.16), p=0.41
Emergency surgery ! - 3.49 (1.54-7.96), p<0.01
Urgent [ 0.92 (0.62-1.35), p=0.66
rgent surgery = 1.49 (1.07-2.09), p=0.02
Sex- femal H— 1.08 (0.72-1.62), p=0.71
ex-temale g 1.19 (0.81-1.75), p=0.39
Age-increment of 10 yrs ,_._|' 1 ESE i 1 57;?; 2:8 81
I 1 1 1 1 1
0o 1 2 4 6 8 10

® Multivariable Model

Hazard ratio
B Univariable Model

Figure 2. Hazard ratio for MACE in a univariable and multivariable model after isolated CABG. CABG, coronary artery bypass grafting; CCS, Canadian
Cardiovascular Society; HR, hazard ratio; MACE, major adverse cardiac events; NYHA, New York Heart Association.

2005-2007) was 12.4% at 1 year, the more recent Ticagrelor in
CABG (TiCAB) trial®”! (recruitment 2013-2017) reported a rate
of the composite of cardiovascular death, stroke, MI, or RR of
8.2% in the aspirin control group at 1 year. Most recently, the
Fractional Flow Reserve versus Angiography for Multivessel
Evaluation (FAME) 3 trial™®®! reported a MACCE rate of 6.9% in
the CABG arm at 1 year, confirming the improvement of out-
comes of CABG over the past decade, and the overall slightly
lower event rates in the more selected patient populations
of RCTs.
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Although patient-reported health outcomes are increasingly
frequently included as primary or secondary study endpoints in
RCTs, they are rarely captured in registry studies®”!. In prespecified
analyses of the Surgical Treatment for Ischemic Heart Failure
(STICH) and SYNTAX trials, respectively, CABG was shown to
improve QoL compared with medical therapy®” and percutaneous
coronary intervention®"l, Our study conclusively shows that in an
all-comer isolated CABG population health-related QoL as asses-
sed by the EQ-5D questionnaire significantly increased from
baseline to 1 year after CABG, most notably in the dimension pain
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MACCE through 1 year of follow-up (isolated CABG)

o 1.20 (0.79-1.80), p=0.39
n-pump surgery 1.15 (0.77-1.70), p=0.50
) 1.30 (0.80-2.13), p=0.29
Arteries only 1.03 (0.64-1.63), p=0.92
Saph . e 0.86 (0.45-1.65), p=0.65
aphenous veins only H—— 1.39 (0.79-2.45), p=0.25
A Ho— 1.19 (0.88-1.61), p=0.26
Left main disease -— 1.34 (1.01-1.79), p=0.04
" ’ . . —————— 2.61 (1.46-4.67), p<0.01
Critical pre-operative state = 14.19 (2.58-6.81), p<0.01
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Figure 3. Hazard ratio for MACCE in a univariable and multivariable model after isolated CABG. CABG, coronary artery bypass grafting; CCS, Canadian
Cardiovascular Society; HR, hazard ratio; MACCE, major adverse cardiac and cerebrovascular events; NYHA, New York Heart Association.

and discomfort, with 65% of patients reporting no chest pain at
1 year. A similarly striking improvement was noted in the dimen-
sion of anxiety and depression, with 67% of patients reporting no
symptoms at 1 year. This is of particular importance, as depression
in patients after CABG surgery is associated with an increased risk
of adverse cardiac events and hospital readmission>>3,

SVGs are the most commonly used conduits in CABG when
grafting nonleft anterior descending coronary artery territories
and were used in ~90% of patients in the Registry. Future
research must therefore be directed at optimizing SVG patency
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for CABG. All SVG and free arterial grafts were flushed with and/
or stored in the endothelial damage inhibitor DuraGraft after
harvesting!'?!. DuraGraft has been shown to prevent ischemic
reperfusion injury damage and to preserve the functionality and
integrity of the endothelial cell structure in preclinical and clinical
studies!™>™7!. In a recent within-patient RCT assessing morpho-
logical changes of SVG by computed tomography, angiography
DuraGraft had a favorable effect on early anatomical markers of
SVG disease, such as SVG wall thickness at 12 months, particu-
larly in the proximal segment of the graft!*?!. In addition, a recent
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Figure 4. (A) Median and IQR of the EQ-5D index values at baseline and 1 year.

(B) The five dimensions of the EQ-5D at baseline and 1 year. CABG, coronary
artery bypass grafting; EQ-5D, EuroQol-5 Dimension; IQR, interquartile range.

study showed that DuraGraft preserved the functionality and
integrity of endothelial and intimal cells of radial artery grafts!'!,
The majority of studies support an association of graft patency
with clinical outcomes®*, and the role of endothelial damage
inhibitors on long-term clinical outcomes remains to be eluci-
dated with longer follow-up of patients in the Registry.

Limitations

The main limitation of this study is the nonrandomized design,
precluding absolute inferences about the efficacy of DuraGraft in
preventing cardiac events. However, considering the number of
CABG procedures performed annually worldwide with frequent
use of SVG, the unsuitability of conventional graft storage
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solutions to preserve SVG endothelial integrity and functionality,
and the morbidity and healthcare costs associated with SVG
failure, our study addresses a timely and important medical
question. DuraGraft is currently not routinely used for CABG;
however, no guideline recommendations exist regarding the use
of solutions for intraoperative graft preservation and storage.
Another limitation of the current study is that cardiac biomarkers
were not systematically collected periprocedurally, which may
potentially result in an underreporting of the MI rate. Graft
patency was not systematically assessed, and complete revascu-
larization was not defined in the protocol. In addition, the har-
vesting technique and grafting strategy were not mandated in the
protocol. Finally, it must be noted that the direct comparison of
outcome rates between this registry and other studies may be
limited by the heterogeneity of outcome definitions used in the
respective studies.

Conclusions

The European Multicenter Registry to Assess Outcomes in CABG
Patients provides valuable longitudinal data on contemporary
CABG practice in a European ‘all-comers’ population and shows
that QoL improves significantly over 1 year after CABG.
Randomized clinical studies are warranted to evaluate the effect
of endothelial damage inhibitors on graft patency and clinical
outcomes.
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