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abstract
aims: Coronary angiography in patients with previous coronary artery bypass grafts (CABG) is technically more difficult with increased 
procedure time, radiation exposure and in-hospital complications. In a contemporary national registry of acute coronary syndrome 
(ACS) patients undergoing an invasive strategy, we compared the management and outcomes of patients with and without prior CABG.
methods: The All New Zealand ACS Quality Improvement (ANZACS-QI) registry was used to identify patients admitted to New Zealand 
public hospitals with an ACS who underwent invasive coronary angiography (2014–2018). Outcomes were ascertained by anonymised 
linkage to national datasets.
results: Of 26,869 patients, 1,791 (6.7%) had prior CABG and 25,078 (93.3%) had no prior CABG. Prior CABG patients were older (mean 
age 71 years vs 65 years), more comorbid and less likely to be revascularised than those without CABG (49.8% vs 73.0%). Compared to 
patients without CABG, at a mean follow-up of 2.1 years, patients with prior CABG had higher all-cause mortality (HR 2.03 (1.80–2.29)), 
and were more likely to have recurrent myocardial infarction (HR 2.70 (2.40–3.04)), rehospitalisation with congestive cardiac failure (HR 
2.36 (2.10–2.66)) and stroke (HR 1.82 (1.41–2.34)).
conclusion: In contemporary real-world practice, despite half of the patients with ACS and prior CABG receiving PCI, the outcomes 
remain poor compared with those without prior CABG.

In those with acute coronary syndromes (ACS) 
and previous coronary artery bypass grafts 
(CABG), invasive coronary angiography and 

percutaneous coronary intervention (PCI) are 
technically more challenging. There is an increase 
in procedural time, contrast use and radiation 
dose.1 The culprit lesions may be in either a 
bypass graft or native vessels and the identifica-
tion and treatment of culprit lesions may be more 
complex in the context of pre-existing multives-
sel disease.1,2 Although current guidelines recom-
mend an early invasive strategy in patients with 
acute coronary syndrome (ACS), these patients 
were excluded from the randomised clinical trials 
of invasive management.3 They are an important 
sub-group to better understand—patients with 
prior CABG account for around one in 10 of those 
with ACS.4,5 Patients with prior CABG have been 
reported to have higher morbidity and mortality 
up to one year.1,2,4–6 There is currently a lack of ran-
domised clinical trial data in outcomes of invasive 
management of ACS in patients with prior CABG. 
Previous trials and guidelines of management of 
ACS often excluded prior CABG patients. 

The All NZ ACS Quality Improvement (ANZACS-QI) 
registry captures virtually all New Zealand patients 
hospitalised with ACS who undergo coronary angi-
ography.7 Through the registry and by data link-
age with national administrative datasets we are 
able to track longer-term morbidity and mortality 
outcomes for all patients.8 We utilised this con-
temporary registry cohort to describe the clini-
cal characteristics, myocardial revascularisation 
and longer-term outcomes of ACS patients with 
prior CABG and compare these to those without 
prior CABG.

Methods
The methodology of the All NZ ACS Quality 

Improvement (ANZACS-QI) registries programme 
was previously described in detail.7 Patients 
undergoing invasive coronary angiography are 
continuously captured in the CathPCI dataset and 
are available to the ANZACS-QI investigators. It 
contains patient demographics, admission ACS 
risk stratification information, cardiovascular risk 
factors, indication for invasive coronary angiog-
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raphy and procedural details. These registries 
are subject to monthly auditing and consistently 
achieve complete data collection in over 95% of 
all those with suspected ACS undergoing coronary 
angiography. Using the National Health Index 
(NHI), a unique national alphanumeric patient 
identifier, the CathPCI data can be linked with 
the ACS Routine Information cohort arm of the 
ANZACS-QI to identify those with confirmed ACS 
undergoing invasive coronary angiography. Over 
98% of New Zealanders have an NHI that identi-
fies them in various national and regional health 
system databases.7

We included patients 20 years old and above 
with their first ACS presentation undergoing cor-
onary angiography in public hospitals throughout 
New Zealand between 1 September 2014 and 31 
October 2018. Those that did not survive to hospi-
tal discharge were excluded. The follow-up period 
for this analysis was limited to 31 December 2018. 

Definitions
Patients with ACS were categorised into ST- 

segment elevation myocardial infarction (STEMI), 
non-ST segment elevation myocardial infarc-
tion (NSTEMI) and unstable angina (UA). For the  
purposes of this study, myocardial infarction (MI) 
was defined according to the Third Universal Defi-
nition of MI.9 

The demographic data presented includes 
age, sex, ethnicity and body mass index (BMI). 
For patients who recorded more than one ethnic 
group, ethnicity was prioritised according to the 
New Zealand Ministry of Health protocol, in the 
following order: Indigenous Māori, Pacific people, 
Indian, other Asian and NZ European/other. The 
only exception was that those of Fijian Indian eth-
nicity were counted as Indian.10 Several patient 
characteristics were evaluated including time 
since CABG (where applicable), prior MI, prior 
heart failure (HF), diabetes, hypertension, dys-
lipidaemia, current smoking and Global Regis-
try of Acute Coronary Events (GRACE) score. We 
report the GRACE score as an estimate of in-hos-
pital mortality post-ACS. It is categorised into low 
(<1%), medium (1 to <3%) or high (≥3%).11

Invasive coronary angiographic procedural and 
result data included vascular access site, coronary 
anatomic data and myocardial revascularisation 
modality (PCI or CABG). In this study, coronary 
artery stenoses ≥50% were considered significant.

Among those that underwent more than one 
myocardial revascularisation procedure, a distinc-
tion was made between those undergoing elective 

staged procedures and unplanned procedures. 
All unplanned revascularisation procedures were 
categorised as: unplanned repeat PCI during the 
index hospitalisation; unplanned repeat PCI due 
to suspected/confirmed ACS in the first subse-
quent hospitalisation; or unplanned revasculari-
sation with CABG due to suspected/confirmed ACS 
in the first subsequent hospitalisation. 

Guideline-directed medical therapy (GDMT) at 
discharge were assessed. This included the rate 
of aspirin, P2Y12 agent, statin, beta-blocker, and 
angiotensin-converting-enzyme (ACE) inhibi-
tors or angiotensin receptor blocker (ARB). Anti- 
coagulation prescription was incomplete as data 
input for dabigatran was added to the ANZACS-QI  
registry from June 2017 and rivaroxaban from 
September 2018.

Data linkage and outcomes
In-hospital outcomes were defined as those 

that occurred during the index hospitalisation 
and were obtained from the ANZACS-QI registry. 
These data included major bleeding, stroke, and 
unplanned myocardial revascularisation proce-
dures (CABG and PCI). Major bleeding was defined 
using the Bleeding Academic Research Consortium 
definition for bleeding. We included all BARC Type 
3 (3a, 3b and 3c) and Type 5 (5a and 5b).12 

Following index hospitalisation discharge,  
mortality and rehospitalisation for MI, HF, stroke 
and major non-CABG related bleeding were iden-
tified by individual patient linkage to national  
data sets using their NHI as previously described.7,8,13 
An encrypted version of each NHI was used to 
anonymously link in-hospital ANZACS-QI patient 
records with the National Minimum Dataset. 

7,8 We report the rates of these outcomes at 30 
days, one year and mean follow-up. Hospitalisa-
tion for the outcomes of interest were defined 
as those in which it was listed as the primary or 
secondary discharge diagnosis using the Inter-
national Statistical Classification of Diseases and 
Related Health Problems, 10th Revision, Austra-
lian Modification (ICD-10-AM). Unplanned repeat 
PCI is reported from the prospectively captured 
ANZACS-QI registry.

Statistical analysis
Categorical data were presented as frequency 

and column percentage. Continuous data were 
presented as mean ± standard deviation (SD) 
and median with inter-quartile range (IQR). 
Comparisons between groups were done using 
Chi-squared test and continuous data were done 
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using non-parametric Mann–Whitney U test as 
the data were not normally distributed. All p- 
values reported were two-tailed and p-value <0.05 
was considered significant. Outcomes were visu-
alised using Kaplan–Meier survival curves. Uni-
variate Cox proportional hazards regression was 
used to estimate the hazard ratio and 95% confi-
dence intervals for patients with CABG compared 
to those without CABG for each outcome. Unad-
justed 30-day and 1-year mortality from discharge 
curves were calculated using Kaplan–Meier anal-
yses. All statistical analyses were performed using 
SAS version 9.4 (SAS Institute, Cary, NC).

Results
Between 1 September 2014 and 31 October 2018, 

26,869 patients were admitted to a public hospi-
tal in New Zealand with an ACS and underwent  
invasive coronary angiography. Of these, 1,791 
(6.7%) had prior CABG and 25,078 (93.3%) had no 
prior CABG (Table 1). The mean follow-up was 2.1 
years for both groups. The mean age was 65.4 (SD 
11.8) years and males account for 69.3% of the 
cohort. Most patients were of NZ European/Other 
ethnicity (77.0%) and 11.1% were Māori. The 
most common presentation was NSTEMI (58.1%)  
followed by STEMI (26.3%) and UA (15.6%). 

A detailed comparison of those with and with-
out prior CABG is presented in Table 1. Patients 
with prior CABG were older (71.3±8.9 years vs 
65.0±11.8 years, p<0.001) and more likely to be 
male (81.3% vs 68.4%, p<0.001) and of NZ Euro-
pean/Other ethnicity (82.9% vs 76.5%, p<0.001). 
Those with prior CABG had a higher prevalence of 
several comorbid conditions—prior MI (68.2% vs 
17.6%, p<0.001), prior HF (68.2% vs. 17.6%, p<0.001) 
and diabetes (34.6% vs 22.3%, p<0.001). Conversely, 
a lower proportion of those with prior CABG were 
current smokers (12.1% vs 24.0%, p<0.001). Patients 
with prior CABG were more likely to present with 
UA (24.1% vs 15.0 %, p<0.001) and less likely to pres-
ent with STEMI (12.3% vs 27.3%, p<0.001).

The details relating to coronary angiography 
and myocardial revascularisation during the 
index hospitalisation are provided in Table 2. 
While radial arterial access was most commonly 
used in those without prior CABG (90.4%), fem-
oral arterial access was most commonly used in 
those with prior CABG (50.6%). Overall, 87.3% of 
patients had significant coronary artery stenoses 
and 71.5% received myocardial revascularisation. 
Nearly all patients (99.5%) with prior CABG had 
angiographically significant lesions. However, 

only 49.8% had myocardial revascularisation  
compared to 73.0% of those with no prior CABG. 
When PCI was undertaken in patients with prior 
CABG, the target vessel was most commonly a 
native vessel alone (59.9%). Graft vessel PCI was 
most frequently undertaken without concom-
itant native vessel PCI. Saphenous vein graft PCI 
accounted for almost all (92.4%) graft vessel PCI. The 
total numbers of lesions treated were similar among 
those with and without prior CABG (1.29±0.56 vs 
1.36±0.66, respectively). Intracoronary imaging was 
rarely performed in either group—IVUS (1.0% vs 
0.5%) and OCT (0.1% vs 0.5%). 

At the time of discharge, guideline-directed  
medical therapy (GDMT) was high and similar for 
those with and without prior CABG: aspirin (93.9% 
vs 95.1%, p=0.031), statin (92.0% vs 93.3%, p=0.047), 
P2Y12 inhibitor (81.8% vs 78.4%, p<0.001). Clopi-
dogrel use was more common in patients with 
prior CABG (41.9% vs 27.2%, p<0.001). There were 
incomplete data relating to anticoagulant use as 
this field was added to the ANZACS-QI registry 
after the commencement of the study period. Beta-
blocker (83.9% vs 81.4%, p=0.011) and angioten-
sin-converting enzyme (ACE) inhibitor/angiotensin 
receptor blocker (72.4% vs 71.2%, p=0.262) pre-
scription was high and similar between patients 
with and without prior CABG. 

In-hospital outcomes and mortality and non- 
fatal outcomes at a mean follow-up of 2.1 years 
are documented in Table 3. During the index hos-
pitalisation rates of major bleeding, stroke and 
unplanned PCI were low in both patients with and 
without prior CABG. The univariate Cox regres-
sion hazard ratios and 95% confidence intervals 
for CABG, using patients without CABG as the com-
parator, are as follows for each outcome: all-cause 
mortality (HR 2.03 (1.80–2.29)), recurrent MI (2.70 
(2.40–3.04)), CHF hospitalisation (2.36 (2.10–2.66)), 
stroke hospitalisation (1.82 (1.41–2.34)) and major 
bleeding hospitalisation (0.87 (0.75–1.03)).

In the whole cohort, the 1-year mortality was 
5.4%. At this time point, a higher mortality was 
observed in those with prior CABG (9.0% vs 5.1%, 
p<0.001) (Figure 1). Compared with those without 
prior CABG, patients with prior CABG were more 
likely to have recurrent myocardial infarction 
(18.3% vs 7.0%, p<0.001), heart failure (17.5% vs 
7.6%, p<0.001), stroke (3.7% vs 2.0%, p<0.001) and 
unplanned repeat PCI (8.9% vs 4.1%, p<0.001). 
There were no significant differences in minor 
bleeding (8.9% vs 10.0%, p=0.138). Age-specific 
all-cause mortality and non-fatal outcomes are 
shown in Figures 2 and 3. A significantly higher 
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Table 1: Patient characteristics.

Prior CABG 
n=1791

No prior CABG 
n=25078

P-value

Age, years (SD) 71.3 (8.9) 65.0 (11.8) <0.001

<60 years

60–74 years

≥75 years

191 (10.7)

901 (50.3)

699 (39.0)

8,183 (32.6)

1,1056 (44.1)

5,839 (23.3)

<0.001

Male, n (%) 1,456 (81.3) 17,162 (68.4) <0.001

Ethnicity, n (%)

Māori

Pacific people

Indian

Other Asian

NZ European/Other

134 (7.5)

64 (3.6)

76 (4.2)

33 (1.8)

1,484 (82.9)

2,837 (11.3)

1,222 (4.9)

1,043 (4.2)

782 (3.1)

19,194 (76.5)

<0.001

Body mass index, kg/m2 (SD) 28.8 (5.2) 29.1 (5.8) 0.365

Time since CABG, years (SD) 9.38 (4.74) N/A N/A

Prior MI, n (%) 1,221 (68.2) 4,418 (17.6) <0.001

Prior heart failure, n (%) 154 (8.6) 807 (3.2) <0.001

Diabetes, n (%) 619 (34.6) 5,599 (22.3) <0.001

Current smoker, n (%) 217 (12.1) 6,008 (24.0) <0.001

Estimated in-hospital mortality [GRACE score, n (%)]

Low (<1%)

Medium (1 to <3%)

High (≥3%)

278 (15.5)

769 (42.9)

744 (41.5)

6,734 (26.9)

10,051 (40.1)

8,290 (33.1)

<0.001

Type of ACS, n (%)

Unstable angina

NSTEMI

STEMI

431 (24.1)

1,139 (63.6)

221 (12.3)

3,772 (15.0)

14,468 (57.7)

6,838 (27.3)

<0.001

Values represent means unless stated.
Abbreviations: ACS – acute coronary syndrome, CABG – coronary artery bypass grafting, GRACE – Global Registry of Acute  
Coronary Events, MI – myocardial infarction, NSTEMI – non-ST-elevation myocardial infarction, SD – standard deviation,  
STEMI – ST-elevation myocardial infarction.
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Table 2: Index hospitalisation angiographic and myocardial revascularisation data.

Prior CABG 
n=1791

No prior CABG 
n=25078

P-value

Arterial access site, n (%)

Femoral

Radial

906 (50.6)

882 (49.3)

2,373 (9.5)

2,2683 (90.4)
<0.001

Angiographic findings, n (%)

Normal

Mild disease (<50%)

≥50% stenosis in ≥1 vessel

7 (0.4)

24 (1.3)

1,760 (98.3)

1,152 (4.6)

2,224 (8.9)

2,1702 (86.5)

<0.001

Obstructive coronary stenosis (≥50%), n (%)

Native vessel only

Graft vessel only

Native and graft vessel

759 (43.1)

31 (1.8)

970 (55.1)

21587 (99.5)

N/A

N/A

<0.001

Myocardial revascularisation 892 (49.8) 18,312 (73.0)

<0.001CABG

PCI

34 (1.9)

858 (47.9)

3,555 (14.2)

14,757 (58.8)

IVUS, n (%) 18 (1.0) 348 (1.4) 0.177

OCT, n (%) 1 (0.1) 120 (0.5) 0.010

Mean total lesions treated (SD) 1.29 (0.56) 1.36 (0.66) 0.003

Target PCI vessel, n (%)

Native only

Graft only

Native and graft

514 (59.9)

304 (35.4)

40 (4.7)

14,757 (100)

N/A

N/A

<0.001

Abbreviations: CABG – coronary artery bypass grafting, IVUS – intravascular ultrasound, OCT – optical coherence tomography,  
PCI – percutaneous coronary intervention, SD – standard deviation.
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Table 3: Outcomes. 

Prior CABG 
n=1791

No prior CABG 
n=25078

P-value

In-hospital outcomes, n (%)

Major bleeding 14 (0.8) 153 (0.6) 0.372

Stroke 11 (0.6) 100 (0.4) 0.170

Unplanned repeat PCI 4 (0.2) 115 (0.5) 0.148

All-cause mortality, n (%) 309 (17.3) 2,099 (8.4) <0.001

30-day 54 (3.0) 561 (2.2) 0.033

1-year 162 (9.0) 1,289 (5.1) <0.001

Hospitalisations

Recurrent myocardial infarction, n (%) 327 (18.3) 1,765 (7.0) <0.001

Heart failure, n (%) 314 (17.5) 1,913 (7.6) <0.001

Stroke, n (%) 67 (3.7) 513 (2.0) <0.001

Major bleeding, n (%) 160 (8.9) 2,513 (10.0) 0.138

Unplanned repeat PCI, n (%) 159 (8.9) 1,040 (4.1) <0.001

Unless stated, outcomes are reported at a mean follow-up of 2 years.
Abbreviations: PCI – percutaneous coronary intervention.
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Figure 1: Kaplan–Meier curve for all-cause mortality.

Univariate Cox regression hazard ratio for CABG vs no CABG – 2.03 (95% CIs,1.80–2.29). There was a degree of violation of the 
proportional hazards assumption in the early phase of follow-up, however, this would not have a material impact on the findings, 
as evident in the clear separation of curves through the greater duration of follow-up.

Figure 2: Kaplan–Meier curve for all-cause mortality.
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all-cause mortality was observed in those with 
prior CABG under 75 years of age, but not among 
those over 75 years. Across all age groups, hospi-
talisation for MI and HF was higher in patients 
with prior CABG. In those below the age of 75 
years, hospitalisation for stroke was higher in 
those with prior CABG. The rate of major bleed-
ing was similar in both groups for those <60 years, 
but for those aged over 60 years the major bleed-
ing rate was lower in those with prior CABG. 
Unplanned repeat PCI after the index hospital-
isation was twofold higher in patients with prior 
CABG (8.9% vs 4.1%, p<0.001). 

Discussion
This contemporary registry-based study included 

all patients with ACS who underwent coronary 
angiography throughout New Zealand over a four-
year period and compared the characteristics, man-
agement and outcomes based on whether they had 
prior CABG. In this cohort, 6.7% had a prior CABG. 
The key findings were that patients with prior CABG 
were: 1) older, more comorbid and more likely to 
have femoral arterial access; 2) less likely to receive 
myocardial revascularisation and more likely to 
receive PCI than repeat CABG; 3) more likely to have 
worse outcomes with higher all-cause mortality, 
recurrent MI, HF hospitalisation and unplanned PCI 
at a mean follow-up of 2.1 years. 

Baseline characteristics  
and coronary angiography access 

As expected, our results found patients with 
prior CABG were older, more likely to be male, 
less likely to present with STEMI and more likely 
to have femoral arterial access. A sub-analysis of 
the Acute Catheterization and Urgent Interven-
tion Triage Strategy (ACUITY) trial showed that 
prior CABG is associated with older age, more  
frequent cardiovascular comorbidities and poorer 
outcomes, with higher major adverse cardiac 
events (MACE).1 Several studies have also demon-
strated similar findings.2,4–6,14 Prior CABG patients 
are more likely to present with UA and less likely 
to present with STEMI. A possible explanation 
is the formation of coronary arterial collaterals 
resulting in a smaller infarct size.4,6 More than 
half of the patients with prior CABG in our cohort 
had transfemoral access. Transradial access in 
patients with prior CABG can be more challeng-
ing than transfemoral.15 While it is reassuring that 
the major bleeding rate was similar for those with 
and without CABG, the Randomized Comparison 
of the Transradial and Transfemoral Approaches 
for Coronary Artery Bypass Graft Angiography 
and Intervention (RADIAL-CABG) trial found  
transradial diagnostic angiography was associ-
ated with greater contrast use, longer procedure 
and fluoroscopy time and greater radiation expo-
sure when compared with transfemoral access.16

Figure 3: Kaplan–Meier age-specific curve for recurrent MI, heart failure, stroke, major bleeding. 
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Myocardial revascularisation 
In this study, half of patients with prior CABG 

vs three-quarters of patients without prior CABG 
had coronary revascularisation. Redo CABG was 
uncommon for patients with prior CABG. Most 
revascularisation for patients with prior CABG 
was therefore by PCI, which was most com-
monly performed on native vessels. Approxi-
mately 40% of these PCI cases were performed 
on graft vessels alone. Venous grafts have been 
found to occlude more commonly than arterial 
grafts and late saphenous venous graft patency 
following CABG is reported to be 55–60% at 10 
years.17–20 Although there is an evidence gap in 
the management of ACS in patients with prior 
CABG, PCI rates in this group has been consis-
tently lower compared with patients without 
prior CABG.2,4,14,21–22 Patients with prior CABG 
in our study were significantly less likely to be 
referred for surgical revascularisation, likely 
due to older age, more complex coronary anat-
omy and higher risk profile. Previous studies 
have demonstrated higher mortality risk with 
repeat CABG when compared with medical 
management and revascularisation with PCI.1,4 

Short- and long-term outcomes 
Our study found that over a mean follow-up of 

2.1 years after an ACS, the rates of all-cause mor-
tality, recurrent MI, HF and unplanned repeat PCI 
were approximately twofold higher in patients 
with prior CABG when compared with patients 
without prior CABG. The increased risk of all-cause 
mortality was most evident in those aged under 75 
years. This has also been observed in other studies 
where a history of previous CABG was not associ-
ated with increased major adverse cardiovascular 
events (MACE) at one-year in patients aged 75 years 
and older presenting with ACS.14 Another study 
demonstrated a higher burden of comorbidities 
in patients with prior CABG, but after multivari-
able adjustment previous CABG itself was not an 
independent predictor of increased one-year mor-
tality.2 One older clinical trial reported higher 
recurrent MI and unplanned revascularisation up 
to 1 year in those with prior CABG.1 More contem-
porary registry studies have not reported mor-
bidity beyond 30 days.2,14 Our study found higher 
rates of recurrent MI and HF in patients with prior 
CABG across all age groups, reflecting a more 
comorbid and higher risk group. Lastly, patients 
with prior CABG with ACS are more likely to have 
multivessel disease and less likely to present with 
STEMI.2,4,18 Identifying the culprit lesion in this 

group can be difficult and may result in repeat 
hospitalisations with suspected or confirmed 
ACS. This likely contributes to the higher rates 
of unplanned repeat PCI in patients with prior 
CABG found in this study. An intriguing finding 
is that in those over 60 years, the rate of major 
bleeding was lower in patients with prior CABG. 
Our study found the use of clopidogrel was more 
common in those with prior CABG, consistent 
with previous studies.2 The use of lower intensity 
and short duration of anti-platelet therapy due to 
lower rates of PCI possibly accounts for the lower 
major bleeding rates in this subgroup. 

Clinical implications
In this contemporary cohort of patients with 

ACS and prior CABG, half of those judged clini-
cally appropriate for an invasive management 
strategy in routine practice were considered suit-
able for revascularisation. Patients and clinicians 
should be aware of the considerably higher rates 
of mortality, recurrent MI, HF and unplanned 
revascularisation in these patients. Approach to 
the treatment of these patients should be assessed 
on a case-by-case basis, but medication optimis-
ation and cardiac rehab remain integral parts of 
the management. 

Limitations
This study was subject to the known limitations 

of registry-based studies. For instance, there is 
likely to be a lack of uniformity in the manage-
ment of patients by different clinicians, multiple 
centres, and over the duration of the study period. 
Symptom status was not available and may have 
been an important factor in determining patient 
management. We used ICD coding following  
hospital discharge to capture events during the 
follow-up period. As a result, important outcomes 
treated in the outpatient setting would not be 
included. The contribution of continued medi-
cation prescription and adherence could not be 
evaluated in this analysis. Lastly, we did not study 
patients with ACS managed with a conservative 
or non-invasive approach. While with any statis-
tical analysis there can be a risk of Type II (false 
negative) errors, the very large sample size (and 
subsequent power) in this study makes it unlikely 
that the differences between any of the variables  
analysed are falsely negative. Similarly, while 
there is a risk of Type I (false positive) errors in 
any descriptive study, that risk is clearly mini-
mised in a study of this size. 
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Conclusion
In patients with ACS, a history of prior CABG 

was associated with a high burden of comorbid-
ities when compared with patients without prior 
CABG. All-cause mortality, recurrent MI and HF 
hospitalisations were higher in patients with 

prior CABG. Despite accounting for a growing 
proportion of ACS patients, deciding treatment 
modalities for this subgroup is still a complex and 
challenging process. Further trials are needed 
to study the management strategies to improve 
prognosis in this high-risk group. 
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