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Abstract
Objective—To assess the risk of important
cardiac events while waiting for coronary
artery bypass surgery (CABG) in relation
to the New Zealand priority scoring
system; to compare clinical characteris-
tics of patients referred for CABG in New
Zealand with those in Ontario, Canada;
and to compare the New Zealand priority
scoring system for CABG with the previ-
ously validated Ontario urgency score.
Design—Analysis of outcomes in a con-
secutive case series of patients referred
for CABG.
Setting—University hospital.
Patients—All 324 patients from Christ-
church Hospital wait listed for isolated
CABG between 1 January 1994 and 31
December 1995.
Main outcome measures—Death, myo-
cardial infarction, and unstable angina
while waiting for CABG; waiting time to
surgery.
Results—Clinical characteristics at refer-
ral were very similar, but median waiting
time was longer in New Zealand than in a
large Canadian case series (212 days v 17
days). While waiting for elective CABG,
44% (114/257) of New Zealand patients had
cardiac events: death 4% (13/257), non-
fatal myocardial infarction 6% (16/257),
readmission with unstable angina 34%
(87/257). Priority scores did not predict
cardiac events while waiting for CABG.
Indeed, death or non-fatal myocardial in-
farction occurred in 4% (3/76) and 8%

(6/76), respectively, of those with priority
scores < 35. These people are no longer
eligible for publicly funded surgery in New
Zealand.
Conclusions—Very long waiting times for
CABG are associated with frequent car-
diac events, at considerable cost to both
patients and health care providers. Prior-
ity scores may facilitate comparison be-
tween countries but such scores did not
predict clinical events while waiting.
(Heart 1999;81:367–373)

Keywords: coronary artery bypass surgery; unstable
angina; myocardial infarction; waiting lists

Coronary artery disease remains the most
common cause of premature death and disabil-
ity in New Zealand. Discharges from hospital
after treatment for angina or myocardial
infarction have been increasing by an average
of 5% each year since 1989,1 principally
because of the aging population. In contrast,
the rate of publicly funded coronary bypass
surgery in New Zealand decreased by 8.5%
over the five years to 1995.2–4 This decrease and
the 1995 rate of surgery of 33/100 000 popula-
tion in New Zealand contrasts with recent
increases to rates of 83/100 000 in Australia,5

and 78/100 000 in Ontario, Canada (Naylor
CD, personal communication). Both these
countries have a lower death rate from
coronary artery disease than New Zealand.6

Randomised trials have proven that coronary
artery bypass surgery (CABG) relieves angina
in the large majority of patients and prolongs
life in a considerable proportion.7–9 The most
important predictors of survival benefit are left
main or proximal left anterior descending cor-
onary artery stenosis of > 50% diameter loss,
and poor left ventricular function. For exam-
ple, five year mortality is reduced by 68% in
patients with left main disease and by 42% in
patients with multivessel disease involving the
proximal left anterior descending artery.8

New Zealand waiting lists for CABG have
doubled in the five years to 1995.10 The
number of patients wait listed is currently
greater than the annual number of publicly
funded operations. A previous study11 sug-
gested New Zealand patients wait a long time
for CABG. In a move towards rationing, the
national advisory committee on core health
and disability support services developed a pri-
ority scoring system12 to be applied to all
patients referred for CABG from 1997 on-
wards. As at October 1997, government policy

Figure 1 New Zealand priority criteria for CABG. CAD, coronary artery disease; VD,
vessel disease; LAD, left anterior descending coronary artery.
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is to oVer publicly funded CABG only to
patients with a priority score of 35 points or
more.

In this study, we have reviewed all patients
referred for CABG according to conventional
clinical criteria in 1994 and 1995, retrospec-
tively applied two priority scoring systems, and
then correlated priority scores with clinical
events while waiting for CABG.

Methods
The case records and referral letters of all
patients referred from our hospital for isolated
CABG between 1 January 1994 and 31
December 1995 were reviewed. Patients un-
dergoing concomitant valve surgery were
excluded. Our hospital is a publicly funded
university hospital and is the only hospital with
coronary care and cardiac catheterisation
facilities servicing a population of 400 000.
Waiting time was defined as the interval
between the date of the initial referral letter and
the date of CABG, or 31 December 1996 if
surgery had not been performed by that time.
The severity of angina was classified according
to the modified Canadian Cardiovascular
Society classification.13 Coronary angiograms
were reviewed by one operator to verify
diameter stenosis present in the coronary
arteries. Left main stenoses > 50% diameter
were confirmed by a second operator using
quantitative angiography. Ejection fraction as
measured by left ventriculography or echo-
cardiography at the time of referral, and the
results of Bruce protocol exercise tests per-
formed in these patients were collated. Infor-
mation on the degree of lifestyle limitation was
obtained from the patients’ clinical records. All
assessments of coronary angiograms, exercise
tests, and lifestyle limitation were performed
blinded to clinical outcomes.

Clinical characteristics at the time of referral
were used to derive the New Zealand priority
score (fig 1). The scoring system used in this
report is an update of that reported by Hadorn
and colleagues12 and incorporates 10 points for
left ventricular impairment. This score may
range from 0 to 100, with points allocated for
angina status (maximum 23 points), exercise
stress testing (maximum 20 points), the results
of coronary angiography (maximum 32

Table 1 Baseline characteristics of the New Zealand case series compared with a
contemporary Canadian case series

1994–95 Christchurch,
New Zealand
(n = 324)

Ontario, Canada14

(n = 8213)

Women 27% 22%
Previous CABG 6% –
Previous PTCA 11% –
Previous myocardial infarction 54% –
History of hypertension 49% –
History of diabetes mellitus 15% –
Age

Median (years) 63 (57–68) 63
< 65 years 55% 58%
65–74 years 39% 35%
> 75 years 6% 7%

Severity of disease
LM > 50% diameter 23% 15%
PLAD +2–3 VD 48% 68%
3 VD, no PLAD 18% 10%
1–2 VD, no PLAD 10% 4%
IVD with PLAD 0.3% 3%

LV function (n = 315)
> 50% 75% –
35–50% 18% –
< 35% 7% –

Severity of angina
I/II 16% 21%
III 45% 40%
IV 39% 39%

Result of stress testing
Extremely positive/very positive 46% 52%
Positive/mildly positive 18% 9%
Negative 2%
Not done/unknown 34% 39%

Ontario score
Median 5.25 –
Score < 5 42% 36%
Score < 3 17% 8%

New Zealand score
Median 46 –
Score > 75 17% –
Score > 50 43% –

Medication use (n (%))
Aspirin 292 (90) –
â Blocker 260 (80) –
Calcium antagonist 229 (71) –
Long acting nitrate 234 (72) –
Any 2 of â blocker, calcium antagonist, nitrate 264 (81) –
ACE inhibitor 111 (34) –
Diuretic 71 (22) –
Lipid lowering agent 112 (35) –

Cholesterol (median, IQ range) (n = 298)
Total cholesterol (mmol/l) 5.8 (5.2–6.7)
HDL cholesterol (mmol/l) 0.96 (0.8–1.1)
Total:HDL cholesterol 6.3 (5.2–7.3)

BMI (median, IQ range) (n = 310) 27.1 (24.9–29.4)
Smoking (n (%)) (n = 315)

Current, ex < 1 month 42 (13)
Ex < 1 year 29 (9)
Ex > 1 year 159 (51)
Never 77 (27)

CABG, coronary artery bypass grafting; PTCA, percutaneous transluminal coronary angioplasty;
LM, left main coronary artery; PLAD, proximal left anterior descending artery; VD, vessel disease
(> 50% dimater stenosis); LV left ventricular; BMI, body mass index (weight/height2); ACE,
angiotensin converting enzyme; IQ, interquartile; HDL, high density lipoprotein.

Table 2 Waiting time, priority points, clinical variables, and cardiac events while waiting for bypass surgery (as at 31
December 1996, median follow up 22 months)

All patients Acute cases All elective cases

Elective cases

Cardiac events while
waiting

No cardiac events
while waiting

n 324 67 257 107 150
Median waiting time,

days (IQ range) 106 (22–383) 9 (6–15) 212 (69–431) 137 (42–381) 251 (92–461)
New Zealand score 46 (36–66) 78 (71–83) 41 (33–52) 43 (34–55) 41 (32–49)
Ontario score 5.25 (4–6) 2.55 (2.35–3.4) 5.6 (4.85–6.05) 5.6 (4.85–6.00) 5.8 (4.9–6.2)
Angina

Class I–III 61% 4% 76% 72% 80%
Class IV 39% 96% 24% 28% 20%

LVEF
< 50% 23% 28% 24% 21% 26%
> 50% 77% 72% 76% 79% 74%

Left main disease 24% 34% 21% 17% 23%
3 vessel disease

including PLAD 48% 45% 49% 56% 44%

LVEF, left ventricular ejection fraction; PLAD, proximal left anterior descending coronary artery.
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points), and left ventricular impairment (maxi-
mum 10 points). Finally, points are awarded
according to the degree of impairment of the
ability of the patient either to work or to care
for dependents (maximum 15 points). The
higher the New Zealand score, the higher the
priority (fig 1).

The Ontario urgency score13 was also calcu-
lated for the same patients. According to the
Ontario criteria13 patients are graded according
to their severity of symptoms (class of angina)
and anatomical findings on angiography. For
example, the combination of rest pain despite
intravenous antianginal therapy, and docu-
mented left main coronary artery stenosis
> 50% diameter loss is given an urgency score
of 2.15, whereas the same angiographic
findings in the presence of angina on minimal
exertion but no rest pain is given a score of
4.85. Scores are adjusted downward if non-
invasive tests suggest high ischaemic risk.

Scores may vary between 1 and 7. The lower
the Ontario score, the greater the urgency.

Follow up was completed in 100% of
patients by the use of a computerised patient
management system and telephone follow up
where required. Acute surgery was defined as
surgery performed during the referral admis-
sion and elective surgery was defined as surgery
not required during the referral admission.
Cardiac events during follow up were defined
as: myocardial infarction—at least two of three
criteria (prolonged chest pain, ECG changes,
and raised cardiac enzymes); unstable
angina—increasing frequency of angina on
minimal exertion or at rest; death—death was
considered to be due to cardiac causes if the
patient died of a myocardial infarction, dys-
rhythmia, or congestive heart failure caused by
a cardiac condition. Mode of death was verified
by review of clinical records or by contact with
the patient’s general practitioner.

Results are expressed as median (interquar-
tile range) or mean (SD). Proportion of women
referred for CABG, incidence of left main dis-
ease, and inpatient days while waiting for
surgery were compared between groups using
the ÷2 test. Waiting times were normalised
using a loge transformation and correlated with
priority scores using the Pearson correlation
coeYcient. Survival between subgroups de-
fined by the New Zealand priority score was
performed using Kaplan-Meier analysis.

Results
Three hundred and twenty four patients from
Christchurch Hospital were accepted for acute
or elective isolated bypass surgery from 1 Janu-
ary 1994 to 31 December 1995. The median
New Zealand priority score was 46 (36–66)
with 23% (76/324) of patients having a score

Figure 2 Waiting time (days) to coronary bypass surgery (◆) or death (+) in relation to (A) New Zealand priority score
and (B) Ontario urgency score. The vertical line on the left graph represents the present cut oV for publicly funded surgery
in New Zealand. The sloping line on the right graph represents the maximum acceptable waiting time as validated by
Ontario authorities.13 19
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Table 3 Waiting times (days) to bypass surgery in the New Zealand case series compared
with those in a previous contemporary case series

1994–95 Christchurch,
New Zealand (n = 324)

Ontario, Canada14

(n = 8213)

Waiting time (days) for all patients
All (mean) 232 (263) 34 (42)
All (median) 106 (22–383) 17 (4–51)

Median waiting times (days) stratified by
New Zealand score % Days
< 50 57 283 (96–516) –
51–75 26 74 (16–196) –
> 75 17 12 (5–19) –

Ontario score % Days % Days
2–3 17 12 (6–20) 7 1 (0–4)
3–4 8 18 (10–116) 14 5 (2–9)
4–5 17 112 (41–256) 15 8 (3–25)
5–6 38 180 (67–407) 40 29 (8–62)
6–7 20 433 (146–677) 24 42 (18–77)

Within recommended time (Ontario urgency score)
All 26% 79%
Ontario score < 3 5% 62%
Ontario score < 5 21% 77%

Cardiac events while waiting for CABG 369
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< 35. The median Ontario score was 5.25
(4.0–6.0). The clinical characteristics of this
case series are compared with those of a large
Ontario case series14 in table 1. There were no
notable diVerences in sex, age distribution,
severity of angina, or coronary disease between
the two series. Seventy two per cent (232/324)
of the study group had 50% diameter stenoses
in the left main or proximal left anterior
descending coronary artery, 84% (272/324)
had class III or IV angina, and 81% (264/324)
were taking at least two antianginals, including
a â blocker, a nitrate, or a calcium antagonist.

Over the study period there was an increase
in the number of women referred for CABG
from 12% (8/66) in the first half of 1994 to
33% (34/104) in the latter half of 1995
(p = 0.02). The incidence of left main disease
increased from 17% (11/66) to 30% (31/104)
(p = 0.18).

ONE YEAR FOLLOW UP

One year after referral, 230 patients had
undergone CABG after a median of 55 days
(16–159 days). Of these, 67 patients underwent
acute surgery (in 96% (64/67) of cases because
of their unstable angina) (table 2), and 163
patients underwent elective surgery. Ten pa-
tients died while waiting for their surgery and
the remaining 84 patients were still waiting for
surgery one year after referral.

While waiting for CABG 17 patients were
readmitted with myocardial infarction, and 83
were readmitted with unstable angina. These
100 patients were readmitted on 132 occasions
for a total of 1106 inpatient days before
discharge home (51 patients), transfer for acute
surgery (46 patients), or death (three patients).

There was an increase in readmissions over
the study period. Total inpatient days in the
first year after referral increased from 122 for
those referred in the first half of 1994 to 363
days for those referred in the latter half of 1995
(p = 0.265).

OUTCOMES AS AT 31 DECEMBER 1996 (MEDIAN

FOLLOW UP 22 MONTHS)
As at 31 December 1996, 13 patients had died
while waiting with seven of these deaths occur-
ring more than one month after referral. Eleven
of these deaths were from cardiac causes. Two
hundred and fifty one patients had undergone
coronary bypass surgery and 60 were still wait-
ing for surgery. Of the 257 patients who did not
receive acute CABG, 107 (42%) had signifi-
cant cardiac events requiring admission to hos-
pital (table 2). Those who were readmitted
with cardiac events frequently received bypass
surgery before discharge home. As a result,
their median waiting time to surgery was 137
(42–381) days compared to 251 (92–461) days
for those not readmitted while waiting. Median
scores and clinical characteristics were not dif-
ferent between these two groups (table 2).

OUTCOMES IN RELATION TO PRIORITY SCORES

The waiting times to surgery in relation to New
Zealand and Ontario priority scores are
presented in fig 2 and in table 3. Waiting time
was correlated with both scores (p = 0.01). As
shown in fig 2B, 26% (81/311) of the patients

Table 4 Cardiac events while waiting for bypass surgery in relation to the New Zealand
priority score (median follow up 22 months)

< 35 35–49 50–64 65+

n (% of total) 76 (23%) 107 (33%) 57 (18%) 84 (26%)
Deaths while waiting (% of group) 3 (4%) 5 (5%) 3 (5%) 2 (2%)
MI while waiting (% of group) 6 (8%) 5 (5%) 3 (5%) 2 (2%)
Readmitted with MI, unstable angina

(% of group) 27 (36%) 43 (40%) 24 (42%) 13 (16%)

MI, myocardial infarction.

Figure 3 Time (days) to readmission with myocardial infarction or unstable angina while waiting for isolated coronary
bypass surgery in relation to (A) New Zealand priority score and (B) Ontario urgency score. Refer to fig 2 for the
description of the threshold lines on each graph.
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in our series received CABG within the time
limits used in Ontario.13 14

There were 22 patients with a score of < 25.
Of these, one died, two had a non-fatal
myocardial infarction, and five were readmitted
with unstable angina. Eighteen (82%) had
missing exercise test data and so may have
scored higher if exercise tests had been a com-
pulsory part of the referral process. Of the 76
patients with a New Zealand score of < 35 (the
present cut oV for publicly funded CABG in
New Zealand), three (4%) died while waiting,
six (8%) had a non-fatal heart attack, and 20
(26%) were readmitted to hospital with unsta-
ble angina. This compares with corresponding
incidences of 4% (10/248), 4% (10/248), and
32% (80/248) in patients with a New Zealand
score > 35 points (fig 3A, table 4). The
incidence of clinical events while waiting is
presented in table 4 and figs 3 and 4.

The time to readmission while on the waiting
list did not correlate with the New Zealand
priority score (r2 = 0.009, p = 0.33, fig 3A) or
with the Ontario urgency score (r2 = 0.00,
p = 0.99, fig 3B). Of the 107 patients readmit-
ted because of cardiac events as at 31 Decem-
ber 1996, 49 patients had their first admission
after the acceptable time period defined by
Ontario authorities.13 These 49 late readmis-
sions occupied 455 inhospital days.

Kaplan-Meier analyses of freedom from
death, myocardial infarction, or readmission
with unstable angina in relation to New
Zealand and Ontario scores are presented in fig
4. Each patient is censored from analysis at the
time of surgery. These demonstrate consider-
able overlap among “high” and “low” priority
patients in the first 60 days, with 20–25% of all
patients suVering an event. At one year,
freedom from any event is 63% in those with a
New Zealand score < 35. Patients were divided
into four groups on the basis of priority score:
< 35 (the preset cut oV for publicly funded
surgery): > 65 (the “top quarter”); and arbi-
trary division into two further groups with
scores 35–49 (33% of the group) and 50–64
(18%, see table 4). Most patients with an
Ontario urgency score < 4 received early
surgery, with all patients censored from analy-
sis one year after referral.

WAITING TIME TO ELECTIVE SURGERY IN

RELATION TO ANGIOGRAPHIC FINDINGS

The 53 patients with > 50% diameter stenosis
of their left main coronary artery waited a
median of 168 (71–280) days for elective
coronary bypass surgery. The 127 patients with
> 50% diameter stenosis of their proximal left
anterior descending disease waited a median of
216 (60–434) days. Patients with a left
ventricular ejection fraction < 50% waited 229
(76–495) days.

Discussion
We have compared referral patterns and deliv-
ery of care over time within our centre with a
large Canadian series. Our data demonstrate
that the baseline characteristics of our patients
and Ontario patients14 are very similar (table
1), but that New Zealanders wait far longer
than Canadians (table 3). The median waiting
time to elective surgery in New Zealand
patients was longer than the safe maximum
waiting period recommended by Ontario
authorities.13 Mean waiting time to surgery for
all our patients was 232 days compared with
196 days and 168 days for patients referred
from this institution in 1993 and 1990,
respectively.11 15 Median waiting times in New
Zealand patients were 2–14 times longer than
for equivalent contemporary Ontario
patients.14 These long waiting times were asso-
ciated with high incidences of death (4%),
non-fatal myocardial infarction (6%), and
readmission with unstable angina (34%).
Almost half of those readmitted subsequently
received acute CABG before discharge.

The increase in the proportion of women
referred for CABG during this study period is
interesting, but it is not supported by data from
199311 (17% of patients referred for surgery
were women) or 1996 (21% women) (unpub-
lished data).

READMISSIONS WHILE WAITING

Thirty nine per cent of the elective patients
were readmitted to hospital with unstable syn-
dromes within the first year on the waiting list.
Readmission was not predicted by New
Zealand score, Ontario score, or any clinical
variable at referral. Patients with a low New
Zealand priority score were just as likely to be
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Figure 4 Kaplan-Meier analysis of time to death, myocardial infarction, or readmission with unstable angina while
waiting for coronary bypass surgery, grouped according to (A) New Zealand priority score or (B) Ontario urgency score.13

Patients were censored from analysis at the time of surgery.
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readmitted as patients with a high score.
Indeed, patients who would now not qualify for
surgery were just as likely to die or suVer a
myocardial infarction as those with higher
points (table 3).

The high rate of readmission was not caused
by undermedication. Eighty one per cent of
patients were on at least two of a â blocker, a
calcium channel blocker, and a nitrate, while
47% were given all three classes of drugs. This
compares with corresponding rates of 91% and
51% reported elsewhere.16

SCORING SYSTEMS IN CLINICAL PRACTICE

In the New Zealand scoring system, only 23%
of points are awarded for symptoms. In
contrast, clinical decision making is dominated
by the severity and frequency of angina and
other symptoms. Class IV angina was docu-
mented in 96% and 24%, respectively, of those
assigned to acute or elective surgery at first
referral (table 2). Similarly, 45% of those who
were readmitted with unstable symptoms
required acute surgery during that readmis-
sion. As a result, the median waiting time to
surgery in readmitted patients was only 137
days compared with 251 days in those who
were never readmitted while waiting. Patients
with unstable symptoms jumped the queue in
front of other patients with similar coronary
disease and similar lifestyle limitations at first
referral. Therefore, the correlation between
New Zealand priority score and waiting time to
surgery was relatively weak.

The Ontario score groups patients into six
categories of urgency while the New Zealand
score ranges from 1 to 100, suggesting a high
level of discrimination. It is inappropriate to
suggest that a patient with a score of 66 is less
urgent than a patient with a score of 67—the
tool is not that robust. Final priority should be
a clinical decision not an administrative one,
particularly in the face of extremely limited
resources.

URGENCY VERSUS ACCESS TO SURGERY

The Ontario scoring system is designed to rate
urgency, ensuring patients receive treatment
within a time that is both appropriate to their
condition and consistent throughout the prov-
ince. The New Zealand priority score uses
similar criteria, is strongly correlated with the
Ontario score, and may be similarly valid if
used in this way. However, we are concerned
that the New Zealand score is being used to
ration access to surgery. Need is not the same
as urgency. Access to treatment should be
based on the proven benefits (reduction in
symptoms and improved quality and length of
life) weighed against likely costs (operative
mortality and morbidity) for each patient.
Much of the evidence needed for this has been
accumulated in previous randomised trials and
by clinical audits. Access to treatment should
not be based on a numerical score that has not
been validated against the risks and benefits of
surgery, or the risks of myocardial infarction
and other cardiac events. Indeed, the New
Zealand priority score did not predict cardiac
events in this study.

MORTALITY IN PREVIOUS STUDIES

Four per cent (13/257) of our patients died
while waiting for surgery, with 45% of them
dying after waiting longer than recommended
by Canadian authorities.13 This compares with
death rates of 0.4% in Ontario (median wait 17
days for surgery),14 2.2% in the Netherlands
(mean wait 63 days),17 and 2.1% in Sweden
(median wait 12 and 17 months from first
assessment for angina to percutaneous translu-
minal coronary angioplasty or CABG,
respectively).18

The longer the wait, the higher the risk of
death. As death or readmission was not
predicted by score it would seem sensible to
reduce waiting times as much as possible.

LIMITATIONS

This study has a number of limitations, princi-
pally because of its retrospective design. Patient
symptoms were not systematically recorded
while waiting or at readmission. Therefore, we
were unable to adjust numerical priority scores
while on the waiting list or explore trends in
priority scores while waiting. The waiting time
was calculated from the date of referral by a
cardiologist for surgery; information was not
collected on additional waiting times for
specialist assessment or for elective angio-
graphy. Undoubtedly, the duration of symp-
toms was much longer for some patients.
Complete calculation of priority scores was not
possible, as not all patients had functional test-
ing, especially patients with class III and class
IV angina. Consistent with present policy,
patients with class IV angina were given maxi-
mum points on the assumption that their test
would be highly positive, while class III patients
with missing exercise tests were given 0 points.

FUTURE DIRECTIONS

The current rate of CABG in New Zealand
results in many patients with “surgical disease”
being managed medically. While we continue
to advocate for higher rates of CABG in line
with international practice, we must monitor
closely the progress of these patients, especially
those who are denied surgery because their
priority scores are too low.

CONCLUSIONS

Neither the New Zealand priority score nor the
Ontario urgency score predicted the risk of
further cardiac events while waiting a long time
for surgery. Therefore, these scores have little
validity in the setting of low intervention rates
and chronic underfunding as exists in New
Zealand. The high incidence of cardiac events
in this study suggests that New Zealand waiting
times are dangerously long and inappropriate
for the severity of coronary disease in those
referred.

We believe that New Zealand rates of bypass
surgery are discordant with both the overall
health spending and the economic health of our
country. Our surgical rates reflect government
policies, not clinical need or economic capacity,
and compare very unfavourably with other
countries in the Organisation for Economic and
Commercial Development. We applaud recent
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initiatives to increase funding but remain
concerned at the use of an urgency score to
ration access to publicly funded surgery.

1 Selected Morbidity and Hospital Data, vol II, 1995. NZ
Health Information Service. Wellington, New Zealand:
Ministry of Health, 1997.

2 Hay DR. Cardiac surgery: trends in surgical services, 1983–
1987. In: Contemporary health issues. Wellington, New
Zealand: National Health Statistics Centre, 1989:55–63.

3 Malcolm L. Need and demand for cardiac surgical and
related services in the central region. Report prepared for
the Central RHA, June 1994. Wellington, New Zealand.

4 Tertiary Services Issues Paper 2. Coronary artery revascu-
larisation and cardiac transplantation services May 1995. A
report from the Tertiary Services Review Committee. Wel-
lington, New Zealand. ISBN: 0-478-06788-7.

5 Cardiac Surgery Report 31, 1996. National Heart Founda-
tion of Australia.

6 Hay DR. Heart Facts, 1996. Recent statistical information
on cardiovascular disease in New Zealand. National Heart
Foundation of New Zealand. Report 70, October 1996.

7 AHA/ACC guidelines and indications for coronary artery
bypass graft surgery: a report of the American College of
Cardiology/American Heart Association task force on
assessment of diagnostic and therapeutic cardiovascular
procedures. J Am Coll Cardiol 1991;17:543–89.

8 Yusuf S, Zucker D, Peduzzi P, et al. EVect of coronary artery
bypass graft surgery on survival: overview of 10-year results
from randomised trials by the coronary artery bypass graft
trialists collaboration. Lancet 1994;344:563–70.

9 Moliterno DJ, Elliott JM, Topol EJ. Clinical trials of
myocardial revascularization. Current Problems in Cardiology
1995;20:121–92.

10 Agnew TM, Whitlock RML, Neutze JM, et al. Waiting lists
for coronary artery surgery: can they be better organised? N
Z Med J 1994;107:211–15.

11 Doogue M, Brett C, Elliott JM. Life and death on the wait-
ing list for coronary bypass surgery. N Z Med J
1997;110:26–30.

12 Hadorn DC, Holmes AC. The New Zealand priority crite-
ria project II: coronary artery bypass graft surgery. BMJ
1997;314:135–8.

13 Naylor CD, Baigrie RS, Goldman BS, et al. Assessment of
priority for coronary revascularisation procedures. Lancet
1990;335:1070–3.

14 Naylor CD, Sykora K, Jaglal SB, JeVerson S, and the Steer-
ing Committee of the Adult Cardiac Care Network of
Ontario. Waiting for coronary artery bypass surgery:
population-based study of 8517 consecutive patients in
Ontario, Canada. Lancet 1995;346:1605–9.

15 Fitzpatrick MA. Audit of prioritisation for coronary
revascularisation procedures: implications for rationing. N
Z Med J 1992;105:145–7.

16 Naylor CD, Morgan CD, Levinton CM, et al. Waiting for
coronary revascularization in Toronto: 2 years’ experience
with a regional referral oYce. Can Med Assoc J 1993;149:
955–62.

17 Suttorp MJ, Kingma JH, Vos J, et al. Determinants for early
mortality in patients awaiting coronary artery bypass graft
surgery: a case-control study. Eur Heart J 1992;13:238–42.

18 Bengtson A, Karlsson T, Hjalmarson A, et al. Complications
prior to revascularization among patients waiting for
coronary artery bypass grafting and percutaneous translu-
minal coronary angioplasty. Eur Heart J 1996;17:1846–51.

19 Rachlis MM, Olak J, Naylor CD. The vital risk of delayed
coronary surgery: lessons from the randomized trials. Iatro-
genics 1991;1:103–11.

Cardiac events while waiting for CABG 373

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

H
eart: first published as 10.1136/hrt.81.4.367 on 1 A

pril 1999. D
ow

nloaded from
 

http://heart.bmj.com/

