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Definidons Used by Panel in Final Ratings of Indications 15

b. Echocardiography Results
J

1. Very positive: multiple areas of dyskinesia or hypokinesia, or a large an-
terior area change, induced by exercise.

2. Positive: exercise-induced wall motion abnormality not present at rest or
induced worsening of wall motion abnormality (e.g., patient has hypoki-
nesia at rest and develops akinesia or dyskinesia) in one arterial region.

3. Indeterminate: resting wall motion abnormality or lack of a hyperkinetic
response.

4. Negative: test does not meet the criteria for very positive, positive, or in-
determinate.

c. Radionuclide Ventriculography Results

1. Very positive: a fall in left ventricular ejection fraction of greater than 15
percentage points during exercise or multiple exercise-induced areas of
hypokinesia or akinesia.

2. Positive: a fall in left ventricular ejection fraction of 5 to 15 percentage
points during exercise or left ventricular ejection fraction is less than 50
percent during exercise or exercise-induced wall motion abnormality not
present at rest or exercise-induced worsening of a wall motion abnormal-
ity (e.g., a patient has hypokinesia at rest and develops akinesia or dyski-
nesia).

3. Indeterminate: resting wall motion abnormality or an increase in left
ventricular ejection fraction by less than 5 percentage points or decrease
in left ventricular function by less than 5 percentage points or resting
ejecdon fraction less than 50 percent.

4. Negative: test does not meet the criteria for very positive, positive, or in-
determinate.

6. ASYMPTOMATIC

Patients with no prior history of ischemic heart disease (e.g., no history of
angina or myocardial infarction).

7. SILENT ISCHEMIA

Electrocardiographic evidence of ischemia may be detected by three methods:
(1) the standard 12-lead electrocardiogram, (2) an exercise stress test, or (3)
ambulatory (Holter) electrocardiography. For our definidon, we refer only to
silent ischemia detected by ambulatory (Holter) electrocardiography.

a. Significant silent ischemia: at least 1 mm of downsloping or horizontal ST
depression that is: (1) one or more episodes lasting longer than 5 minutes, or

1Oy









Definitions:

re

or greater by visual inspecti
artery of 70% or greater by

Unstable angina: Chest pa
hospitalization because of
myocardial infarction. This
duration of chronic angina;
severe chest pain ("acute cc
the patient is in the hospita

Angina Class I: angina
i angina
1" angina
[Va: unstab
now s
unstab
with n
symptt
parent

Cienfi |

a. Left main disease: redt
of 50 percent or greater by
findings. Protected left ma
(left anterior descending) o
form a patent RCA (right c
'-1—WM

b. Three-vessel disease: n
arteries of 50 percent or gr
findings. If measured by v
stenosis. The panel believ
of the disease.

IVb:

IVe.

c. Two-vessel disease: rex
of 50 percent or greater by
measured by visual inspect

d. One-vessel disease: rex
(not left main)of 70 percen

tion in luminal diameter of L main coronary artery of 50%
or reduction in luminal diameter of one major coronary
Jal inspection.

wought to be due to myocardial ischemia, requiring

-ulty in control or concern about the possiblity of

ludes: (1) recent increase in the intensity, frequency, or
the development of angina at rest; or (3) new onset of
ary insufficiency"). Revascularization is carried out while
within 4 weeks of admission for unstable angina.

strenuous exertion

walking or climbing stairs rapidly

walking one or two level blocks

gina, pain resolved with intensified medical therapy

» on oral medication

1gina on oral therapy, symptoms improved but angina

nal provocation

not manageable on oral therapy, requires coronary care or
medication, may be hemodynamically unstable.

gase:

on in the luminal diameter of the left main coronary artery
ual inspection or formal calibration of angiographic

s defined by presence of a patent bypass graft to the LAD
rcumflex arteries or by collateral flows to these arteries
1ary artery).

ction in the luminal diameter of all three major coronary
r by visual inspection or calibration of angiographic

| inspection, at least one vessel must have 80 percent

hat these represented equivalent assessments of the extent

ion in the luminal diameter of two major coronary arteries
sal inspection or calibration of angiographic findings. If
at least one vessel must have 70 percent stenosis.

tion in the luminal diameter of one major coronary artery
r greater by visual inspection or 50 percent by calibration.

\ o4



e. Proximal left anterior descending (PLAD): Viability of a major amount of the anterior
wall of the left ventricle is in jeopardy owing to reduction in luminal diameter of PLAD
by 70 percent or greater by visual inspection or 50 percent by quantitative analyses. (For
purposes of chart abstraction and formal utilization analysis, the definition can be
narrowed to PLAD involvement that is proximal to the first septal perforator).

Yery positive Exercise ECG: Positive Stage | Bruce protocol: (1) During the first 3 minutes

of the test (or onset at heart rate less than 120 beats/minute off beta-blockers, or less than
6.5 METS) the patient develops: (a) 1 mm or more of horizontal or downsloping ST
segment depression that is present 80 msec after the J-point or (b) the occurrence of
typical angina; or (2) a decrease in systolic blood pressure of 20 mm mercury or more; or
(3) more than 2 mm of horizontal or downsloping ST depression at any time; or (4)
persistence of ST depression for greater than 6 minutes post-exercise.

~ ive Risk S
Female +1
Weight > 1.5 ideal weight +3
Diabetes mellitus +3
Systolic BP > 140 mmHg +3
Ejection fraction mild impairment +2
Ejection fraction severe impairment +4
Age 70-74 +7
75-79 +12
> 80 +20

First reoperation +5
Second reoperation +10
Preop intra aortic balloon pump +2
LV aneurysm +5
Emergency surgery following CA

or PTCA +10
Dialysis dependent +10
Catastrophic state 10-50
Rare problem 2-10
Mitral valve surgery +5
PA pressure > 60 +8
Aortic valve surgery +5
Aortic gradient > 120 +7
CABG at time of valve surgery +2
Chronic obstructive lung disease +4
Peripheral vascular disease with

claudication or amputation +3
Symptomatic carotid artery disease +4
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Level Timing
1 Emcergency Immodizte revasulznsaton
2 Extremciv urgent Within 24 houns
3 Urgemt ) 2472 hours
1 Scmi-urgent 72 hours 1o 14 davsy same admussion
5  Short ha "X werks 10 6wk
6 Delaved _ tuccks o Y moaths
7 Marked delay 3 months 1o 6 muaths

Quastincable whether revasculansation should be undenaken
Inappropnate for rvasculansation 1o be underiaken.

Each urgency rating level represents the penod within which the revasculanisaton
procecure 15 expecied 10 be done the gutet ime hmat for each ievelrepresents the
manmum dcceplable waiing penod lod panents assigned that urgency rating

no latency of effect size—ie, that the benefit of surgery afier a delav
of several manths would be the same as that of surgeny at the outset.
Monaliry was the sole outcome analysed in the review; panchsts
were asked to use their own judgment as to symptom burden and
risk of other morbid events.

Statistical methods

The incomplete faciorial design of the quesuonnaire allowed use
of least-squares regression 1o determine the weights for vanous
factors within each of the five angina classes Panelist radngs of
“'questionable” and “inappropriate” were w=cluded, and only
urgency ratings were considered. Factors seen not 10 be important
urgency  determinants were then assessed for impact as
appropriateness determinants. This .entailed an analysis of how
ofien changes in a given factor led to changes in panclist’s ratngs
from urgent (grades 1-7) to “quesdonable” or “inappropnate™.

A scoring systern was also derived from the regression model. To
reduce outier influences, the highest and lowest one—ighth of
responses were trunmed, and the rimmed mean ratings were
analvsed. Regression coeflicents for the major urgency
deterrninants were then combined to produce a score that
quanutauvely summansed the consensus prinaples adopted by the
panel. R

Results -

Interpractitioner disagreernent

For only 1% of cases was there agreament by at lcast
12716 panelists on the raungs. However, when the scale was

R A L R I e I

Stabie
angina :Unsu ble anging
Anatomical equiva =i N-A}IV-BJIV-C
Lent mansiemn stenosis 540 485“475;J40|215
Muluvessel, inciuding proxin _AD : | i
Stenosis 6151600 5% 109125
Three-vess!, wathout proxir AD !
stcnosis 6451635.580(303]265
Single-vessel proxamal LAD stenosis 680635 58,405, 2%
Onc or mo-vessd discase, no ximal |
LAD stenosis 6951665 |615[415]| 305
Numbxer 1o be subtracted if n nvasive
tests sugpest hugh 1schacmic 090(075:075{na |na
Sundard error of combwnied score \max- :
mum. 015) 006008 (00)|003
Tymal residual ‘mean squar  TTO1) 024|01):015{010]012
Maumum resdual (predicied scoee s !
tunumed mean raang) 0-45 O‘ZZJCMS 028|028

AJl scores rounded 10 the neares 15 lor ease ol reference. mdxces of precsion and

ft rounded 10 two decimal places
N, 8= not appicabie.

divided into three brc clinical categories (revascularise
prompuy, levels 14; place on a waitng list, levels 5-7; and

no tnage {questionablc  : inappropriate]), agreement by at

least 12/16 panelists was reached for 60% of cases. Patterns
ol disagrecrnent are ex  red elsewhere?

Major factors in urgency rankings

. hgomny
The three key dete nants of urgency ranking were:
symptom  status_anc  sponse 10 mcdc& heErapyy (u
coronary anatomy; ar i) results of non-invasive tests for

ischaemic nsk (NTVT]

Swble angina s\tn s _were defined according 1o the
Canadian Cardiovasc - Sodety classes J-]1],"° All cases
with stable angina were presumed to be on standard medical

TABLE H—-MAJOR FACTORS AFFECTING URGENCY RANKING

A Presenting pamn syndrome and therapeulic response
. Stable angpina va reawnsble medial therapy: muld 0 moderate (Canadian
Cardiovascular Soaery casses 1-11".
.Stablc angpina on reasonable modicl thenpy: severe  Canadian
Cardiovascular Soaery chss 111
. Undaable anpna. pain reoived wath intensificd medial therapy. and now
wabic on ol mediaten panel class 1IVEA
4. Unsable anpina, on ora) therapy, sstnproms unproved but angina with
munimal provecaion panct class 1V-B .
5. Symploms pot maragable on oral therapy, fequires coronary care
monitonng and  parenicrsl madicQuon. may e haamodinamually
unstable panel class IV-C .

12

~

8 Coronary artery disease delined by angiography prolotypral panems

below or cequivalents*

I Loeft magrnstem stenesis wath v without steneses of viher viesaels,

2.0 Twemvessel or throvevessedl disase. including proximal et anterwer
Jesanding LAD- .

3. Three-vesse]l discase without sipmificant involvanent of the proxuma
LAD.

4. Single-veswel diwawe nvelving the proximal 12AD

5. Single-vessel or two-vessel disease wathout 2 prssimal lesion of LAD.

C Revers.ble schaemia on non-invasive lests
1. High risk: sex text for Jefinitions.
2. Not high nsk: any test not meciing igh nsk aniena.,

*“EqQuivalenis” anatomucsl patierns not falhing within the hive protolypes ate rated
according 10 1he closest equivalent in terms of viable myocardium atischaemic nsk

ihcTapy wath (olerabl

le—eflects. For unsuble anmna, the

paneldehined three st

oups of increasing severity ordered

according 1O the resg

e of symptoms to medical therapy

panelclass&STV=-A1
10 tlage pracuces an’

Five anatomical pa
able 113, A 50%
suggested 1o be clu

1able 11); these should be pernnent
ere.

ns of coronary disezse were defined
ucton tn luminal diameter was
Iy significant for lefi mainstem

discase. Although m scvere slenoscs were expecied to
upgrade urgency rati , no thresholds were set for other
vessels, since the climcas significance of obstruction is often
determined in the co xt of both symptoms and results of
non-invasive investig  Hns for sk of ischacmic danage (ie,
exerase electrocardiography [ECG] and nuclear imaging
procedures).

Since padents bei  asscssed for prionty for reatment
would have angiographically documented disease, the
application of non-imvasive tests is not to deterune
prescnce or absence. limcal CHD, butrather the degres
ST sk of ischavmiaa  the risks of delay. A simple division
Berween ‘high nsk™ and "not high risk™ was accordingly
adopted. Non-invas  results were not included in rating
patients in unstable  nna classes IV-B and IV-C, which
carmy high nisk of an early myocardial infarcion. Examples
of “high-risk” non-1 asive test results are as follows: 2
high-risk score on th~ three-varable formnal exercise ECG
scoring system of & rk et ali' carly and suriking ST-
scgment - depression (=2 mm) on exerase ECG;
hypoiension during  :rdise testing;'? and nuclear imaging
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excrase or dipyndamole thallium scintigraphy.

Other laclors

Two further factors were incorporated into all case-
histones: left ventncular function (grades | 10 4); and
expecied procedure-related morbidity and monality (high
versus low.average) based on fearures other than ventncular
dysfuncnon—eg, renal failure, and <chronic airflow
limitadon. Stuatistical modelling showed the effects of
changing grades of left ventricular functon on urgency
raangs 1o be consistent but small. According to rankings
made by panelists and to their consensus recommendation, a
high risk of procedure-rclated morbidiny and moruality has
lirde influence on urgency but a large one on decisions about
whether it is appropriate to proceed—ie, whether the
risk-benefit ratio of revascularisation is satisfactory.

Two other factors were incorporated into the case-history
questonnaire only for cases of unswzble angina with
incomplete therapeutic response (panel classes [V-B and
1V-Cy—previous CABS, and recent myocardial infarction.
Previous CABS was included because of practical
constraints in providing urgent surgery, given the increased
technical demands and operanve ume required for repeat
procedures. Although these two factors had a definite
irnpact on approprateness ratings, ncither had a consistent
or large influence on urgency scores. The panclists
recomumended, however, that recent myocardial infarction
should be considered on an individual basis, because of its
potenoal to upgrade urgency in speaial cases (eg, post-
thrombolysis).

Summary of consensus recommendations of the panel

The full text of the panel’s consensus statement is
available (from C. D. N.) on request. Somé pertinent points
are discussed here., -

Any mage guidelines must complement the prudent
exercise of clinical judgment, not supersede or supplant it.
Fundamental 10 the Ontano system is the assumpdon that

those at greater temporal nisk of ischaemua-related adverse.

events deserve prionity. The scheme is oriented only to
raong the urgency of cases; it remnains incumbent upon the
pracoboner to ensure that there are appropriate indications
for surgery.

Symptomn swarus is the key urgency determinant, with
precedence also being given to patients with coronary
stenoses that put large amounts of myocardium at risk of
ischacmic damage, cspedially when corruborated by results
of non-invasive tests. Impaired left ventricular function
upgrades urgency slightdy, albeit potenually affecting
appropnateness of interventon by influencing the risk-
benefit ragos. Other things being cqual, higher-grade
stenoses of affected vessels will take pnority over lesser
degrees of stenoses, but individual judgments are necded.
Although high risk of procedurc-related morbidity and
mortality is 2 minor urgency determinant, it may well affect

uming because of pracucal constraints (eg, when post-,

operative intensive care unit [ICU) beds are in such short
supply that a prolonged 1CU stay could cause cancellation of
procedures {or other persons at the sarne urgency ranking).
Interval changes in any of the factors obviously necessitate
rc-ranking of the affected pauent.

Emergency revascularisation (level 1) may apply to class
IV-C unsuable patients who present with recurrent

despite maximum parenicral therapy and or use i an
intra-aoruc balloon pump. Level 2 ratings {within 24 h
apply primanly to pauents with breakthrough ischacmic
ssmptomns despite parenteral therapy, parucularly if the
coronary anatomical pattern suggests major nsk of
ischaemic injury. Pauents presenting with unstable angina
who respond wellto medical therapy (panel class [V-Avary
berween  “semi-urgent™  and  “delaved™  categories
depending largely on the anatomical patiern and results of
non-nvasive tests (see table 111).

For swable angina, if symptoms interfere with qualiny of
life such that benefits of revascularisation clearly outweigh
the nsks, wanng umes of morc than 3 months arce
undesirable. However, if necessary, ratings move toward 7
fic, up to 6 months' wait) for patients with Canadian
Cardiovascular Socicty class 1-11 symptoms, low risk as
indicated by results of non-invasive tests, normal left
venuncular functon, and limited coronary disease; most of
these patients were deemed questionable or inappropriate
candidates for surgical therapy by varving numbers of

panclists.

Scoring system for urgency rating

A simple scoring table (table 111) was developed as
described  above; it closely parallels the specific
recommendations of the panel for particular angina classes.
The summary score combines the regression constant for
cach angina class with the coefficients for anatomy. These
scores clearly show the expecied patterns for differences in
severity or swbility of angina classes and potenual
importance of anatomical lesions. To take account of
high-risk of ischacmic cvent as indicated by non-invasive
tests, the score should be upgraded by subtraciing the
cocfficient shown for cach angina class.

Left ventncular function can also be added to the scheme
although the maximum possible difference in any cas
annibutable 10 changes in left ventricular grade was 0-40.
Thus presence of an impaired ventricle (grade 3 or 4) will
upgrade the urgency score by no more than 0-20, whereas
normal left ventnicular function (grade 1) exerts an opposite
effect of similar magnirude.

The standard errors atiest to the precision of the scores
with respect to the case-history rauings, and the good fits
between the values predicied from the scoring table and
actual rimmed means are shown by the magmirude of the
npical and maximum residuals.

Discussion

Amernican®® and British'®* RAND pancls have previously
graded the appropnateness of indications for CABS, but not
weighed issucs of urgency and wnage. Trage practices for
pauents requiring coronary bypass sur—g_uﬁmg‘x—dmasrg'
have never been studied 1n a randomised controlled Trial.
Moreover, observational studics 1o determine predictors of
penoperative  and  postoperative  complications  {from
CABS'™ '™ do not take waliing tmes into account; the Kev
oufcomes tn such studics—dcath or infarcuion—would T
any aasc be expected 1o occur preoperatively when waiting
umes are excessive. | he formal consensus process described
above was therclore the best possible means of denving
gwding principles in this uncertain arca of practice.
Idcally, the panel's approach should be validaied by
randomising pabents either o conventional care or io

’
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institutional qucues ordered on the hasis of our proposed
axtemn. However, such a tmal is not feasible, Observational
stotIcs are nonctheless undenway, drowing in part on the
experience of a tnage referral programme in Toronto that
uses the sconng systern outlined above.

The panclists sought to creatc a very simple svsiem
incorporating only essenuial objective clinical dawa. All
things being cqual, a doctor’s response 1o a 65-year-old
reored person with moderate angina of effort mayv be
different from that to a 40-vear-old labourer who 1s disabled

" by similar synptoms. However, such issues seern best leftto

the fiducary judgment of the partes involved. Some
interpractinoner vanability in factor interpretaton is also
incvitable—ic, once cardiologist’s class 111 angina may be
another’s class I1.'® The chances of these vagaries are
perhaps small for the unstable angina categories developed
by the panel (IV-A,B,C), which appeared practical and
appropriate 1o triage decision-making. Nonetheless, the
systemn is obviously dependent on the doctors’ informed
appraisals of paticnts’ symptoms, and on reasonable trials of
medical therapy for symptom control.

For somec doctors an urgency rating system may be
cthically discomiiting. However, for a npical case-hustory,
thediscrepancy between the panelists’ highest and lowest
urgency ratngs was equivalent 1o differences in timing of 2

weeks for patients with severely unstable angina, and of at
least 3 months for those with suable symptoms.” Thus
pracusing without such a schema in places where there are
Tong wainng lists for CABS or PTCA could be an erhical
Tssue. With no common lcrmmolog\ and no urgency
ranking svstem, inter-practitioner and interinstitutional
differences arc incvitable, cannot be idenafied for planning
purposes, may be harmful 1o patients, and raise the issue of
whether tuly informed consent has been obtained from
those who await revasculansation: procedures. Moreover
the panel’s poal was 1o cope with _the realinv of limited
Tcsources, without in anv way countenanding the concept of

Jengthy wainung lists for revasculansarion procedures,

Is our system applicable in other countries? The 1988
Ontario CABS rate of 42 per 100 000 persons is less than
half the Amcrican nanonal rate but about double the Bridsh
rate, and intermadonal differences in doctors’ views on
surmcal indications have been recorded.!® Thus vanabiliny
among nations exist in both the pes of patients awaiting
revasculansavon and their waiting umes. Our concern was
the variability in queuc-forming practices within a given
health cire system. Nonctheless, our expenience shows how
a formal consensus process can help set guidelines for
identifving patients who  deserve proniry for
revascularisation. Qur scheme can be modified for usc
elsewhere by _aliering the ume-frames anached o0 the
urgency ratings, or by retaining only the scoring system to
help select order of priority in surgical gucucs TFTespectve of
average or larget waling ume.

Rovasculansata Pancl— Cardioiogists' Ro S, Buigne. Sunnvbrook Halth
Samce Cenue cochairman @ Donald S, Banland<. Univeruity of Onawa
Han Instituie: Nal Berman, Toronto Wsiern Hespal; Dawvid Borts, Pecd
Memonal Hospital, Brampton: John A Caims. Humilion General Hospatal
w=chairman . David H. Fuchett, Roval Victiona Hespatal, Montreal: Amin
Hag. Toronte Western Hospral [deceased); Allan Hess, York Count
Hospital, Newmarket; William Hughes, Paerborough Civic Hospital; James
Swan, Scrborough Ceitenany Hospital; Allan Tinmouth, Saarborovugh
Guneral Hospral, Cardiac surgeons: B, S, Goldman, Sunnybrook Hezlth
Science Cantre  (co<chairman); John Gunsiensen. Hamilton Goneral
Hospital; S. V. Lichtensiain, St Abdhacl's Hospial: David Salier, Tormonito
Western Hospial; Richard D, Weisel, Toronto Goneral Hospital.

Loaensus M aN0ot Umups—Oanirey A Anderon., Uq\anmcm'_
Heatth Care and Eprden vk, Univerity of Bntsh Columba, Mana C
Hacchus, Tormate Hospitall AL Basinski, Sunnybrock Cliial Eprdamuaiogy
Urnut and Toruntn Wesiern Hocpital, Linda Hunter, Torunto Casdionascutar
Trnage and Repistiny Program: Joaathan Lomas, Centre for Halth
Eqwomics and Pobey Anahvsis, McMaster Unuversity: Chastopher D.
Morgan. Sunanybhrook Halth Samce Cantre: C. DL Naylor ‘charman),
Sunnvbrok Halth Soence Centre, Jam Olak, Deparvment of Thoraaie
Surgery. Unversiny of Toronio, M. M. Rachhs, consultant in epidamuokogy
and program evaluauon.

The pancl was amvened under the auspices of the Metropohizn Toronto
Cardsovascular Tnage and Repistny Program sponsored by the Connany
Gare Unit dirccions’ dub of Mcuopobtan Toronto; the Mctropolitan
Toreato Distnat Health Counal: the dimisions of ardiovascular surgeny and
crdology of the deparunants of surgery and mediane, Unversity of
Towroate medical faculty: and the Ontano Ministry of Health. We thank Ms
Lydia Holeuch, M May Taker. My Beth Robens. and AMss Karen
Framsden for secrelanial support. C. D. N\ is suppunied by 2 @reer saontist
award from the Ontano Muisiny of Halth.
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CABG Priority Score

Anatomical Equivalent

Stable Angina

Unstable Angina*

Class I/Class II| Class IiI Class IVA | Class IVB|Class IV C
Left main disese 5.40 4.85 4.75 3.40 2.15
2 vessel, 3 vessel + prox LAD 6.15 6.00 5.50 3.90 2.55
3 vessel disease (without prox LAD) 6.45 6.35 5.80 3.90 2.65
1 vessel + prox LAD 6.80 6.55 5.80 4.05 2.90
1 vessel, 2 vessel (without prox LAD) 6.95 6.65 6.15 4.15 3.05
Non-invasive testing** -0.9 -0.75 -0.75 n/a n/a

* Class IV A - resolved with increased therapy; Class IV B - resolved with increased therapy, recurrs with minimal activity; Class IV C - requires intravenous therapy for pain control

**hugh risk exercise EKG, high risk nuciear medidne study

Score:

Priority

Immediately

<24 hours

<72 hours

<14 days (same admission)
< 6 weeks

<3 months

< 6 months

VAD



























CLINICAL STUDIES

Need for coronary artery bypass grafting
in Newfoundland and Labrador:
The impact of increased demand

CM Kent RN, L Power BSc', DM Gregory Msc', BJ Barrett MB', GC MacCallum MD?,
EW Stone MD?, PS Parfrey MD'

GM Kent, L Power, DM Gregory, et al. Need for coronary artery
bypass grafting in Newfoundland and Labrador: The impact of
increased demand. Can J Cardiol 2004;20(4):399-404.

BACKGROUND: In the past degade, growth of coronary revascu-
larization in Canada has been substantial. It was hypothesized that as
coronary angiography (CA) rates increased, referral for necessary
coronary artery bypass grafting (CABG) would also increase, and
include patients with multivessel disease and class I to Ill angina who
required elective surgery. Furthermore, it was proposed that the num-
her of CABG surgeries needed would increase at a similar rate to that
of CA.

METHODS: An incident cohort of patients who received CA in
1998/1999 was identified, and the group referred for CABG was fol-
lowed. Clinical characreristics, appropriateness and necessity scores
using specific criteria, and waiting times were evaluated and com-
pared with a similar cohort from 1994/1995. Utilization data for coro-
nary revascularization procedures from 1994 to 2002 were reviewed.
RESULTS: Between 1994/1995 and 1998/1999, the number of CAs
per year increased by 37%. The inappropriateness rate for CA was 4%
in 1998/1999. The proportion of patients diagnosed with critical
coronary artery disease increased from 68% in 1994/1995 to 74% in
1998/1999. The number referred for CABG increased by 48%, and
the number for percutaneous transluminal coronary angioplasty
(PTCA) increased by 137%. The increase in the number referred for
CABG was attributable to the increase in the number of patients
with less severe symptoms who required delayed elective CABG. The
necessity rate for CABG in the referred group was 94% in 1994/1995
and 95% in 1998/1999. A further 91 patients were identified who
needed CABG but did not receive it, 86% of whom had PTCA. From
1999 to 2002, the annual growth rate in those referred for CABG was
higher than the growth rate for CA.

CONCLUSIONS: With the growth in CA, the rate of discovery of
high risk coronary anatomy actually increased. Growth in CABG
volume was attributable to growth in the need for elective surgery in
patients with class I to Il angina. The rate of CABG increased dis-
proportionately to the rate of CA, despite higher rates of PTCA with
stenting. It is likely that the demand for CABG will continue to rise
steadily, as expansion of angiography occurs, and may be higher than
expected from the growth in CA.

Key Words: Coronary angiography; Coronary artery bypass grafting;
Medications; Necessity scores; Waiting times

Les besoins de pontages aortocoronariens a
Terre-Neuve et au Labrador : Les effets de
Paugmentation de la demande

HISTORIQUE : Depuis dix ans, les revascularisations coronariennes ont
connu une augmentation substanuelle au Canada. On postule gu'avec
I'augmentation des taux d’angiographie coronarienne (AC), les
aigwillages pour un pontage aortocoronarien (PAC) nécessaire
augmenteraient aussi, et incluraient des patients atteints d'une maladie
pluritronculaire ou d'une angine de classe | 2 1Il qui auraient eu besoin
d’une intervention non urgente. De plus, il est proposé que le nombre
d'opérations pour un PAC nécessaire augmenterait 3 un taux similaire 2
celui des AC.

METHODOLOGIE : Des cohortes incidentes de patients qui avaient
subi une AC en 1998-1999 ont été repérées, et le groupe aiguillé pourun
PAC a été suivi. Les caractéristiques cliniques, la pertinence er les
indices de nécessité calculés a 'aide de criteres précis, de méme que les
temps d'artente, ont été évalués et comparés a ceux d'une cohorte
similaire de 1994-1995. Les données d'utilisation des interventions de
revascularisarion coronarienne effectuées entre 1994 et 2002 ont &é
examinées.

RESULTATS : Entre 1994-1995 et 1998-1999, le nombre d'AC par
année a augmenté de 37 %. Le taux de non-pertinence d’AC s'élevaic a
4 % en 1998-1999. La proportion de patients recevant un diagnostic de
coronaropathie chronique est passée de 68 % en 1994-1995 3 74 % en
1998-1999. Le nombre d'aiguillages pour un PAC a augmenté de 48 %, et
le nombre d’aiguillages pour angioplastie transluminale percutanée
(ATP), de 137 %. Laugmentation du nombre de patients aiguillés pour an
PAC a été attribuée a celle du nombre de parients présentant des
symptomes moins graves et qui avaient besoin d'un PAC non urgent. Le
taux de nécessité pour un PAC au sein du groupe aiguillé s'élevait 2 94 %
en 1994-1995 et a 95 % en 1998-1999: On a repéré 91 parients qui
auraient eu besoin d'un PAC mais qui ne 'ont pas subi, mais 86 % d'entre
eux avaient subi une ATP. Entre 1999 et 2002, le taux de croissance
annuelle des personnes aiguillées pour un PAC était plus élevé que le ramx
de croissance des AC.

CONCLUSIONS : Erant donné la croissance des AC, le taux de
découverte d’anatomie coronarienne a haur risque a augmenté. la
croissance du volume de PAC était attribuable a la croissance du besom
d'intervention non urgente chez des patients arteints d'angine de classes
I a III. Le taux de PAC a augmenté de maniére non proportionnelle au
taux d’AC, malgré des taux plus élevés d'ATP avec extenseur. Il ex
probable que la demande de PAC continue d’augmenter régulierement,
tandis que le nombre d’angiographies augmente, et il pourrait étre plws
élevé qu'on ne le prévoirait d’aprés la croissance de I'AC.
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n 1994/1995, an evaluation of the cardiac surgery program in

Newfoundland revealed that the coronary artery bypass
orafts (CABGs) performed were highly appropriate and neces-
sary, but that access to CABG was not ideal, the waiting list
was high and many patients waited heyond the recommended
time for surgery (1). As a result, the government of
Newtoundland and Labrador agreed to fund CABGs, based on
need and the size of the waiting list. The number of CABGs to
be funded was derived from the referral rate by cardiologists for
CABG, and justified by the similarity with the rate based on
the number of patients with high RAND Corporation neces-
sity scores for CABG identified after coronary angiography
(CA) (1). The number was estimated at 422 per year, plus an
additional 40 per year to reduce the waiting list, a combined
rate of 116 per 100,000 individuals older than 20 years of age.

Benchmarking needs for CABG may be rendered unreliable
if the level of demand for CABG is itself inappropriate (2).
Demand may increase if more patients are referred for angiog-
raphy by internists and cardivlogists, including patients with
less advanced disease (2,3). Increased capacity for performing
CABG also has the potential, through supply-induced demand,
to lead to inappropriate overuse. On the other hand, demand
for CABG may decrease if new efficacious coronary revascular-
ization procedures are introduced, similar to what happened
after 1995 when percutaneous transluminal coronary angio-
plasty (PTCA) with stenting started and dramarically changed
practice (4).

In view of the restricted access to CABG, the high propor-
tion of acutely ill patients and the high necessity rate in those
referred for CABG in 1994/1995, we proposed the hypotheses
that, as CA rates increased, rates of referral for CABG would
also increase and the proportion of patients with less sympro-
matic disease would be higher, but the necessity scores would
not deteriorate. These hypotheses were tested in an incident
cohort who received CA in 1998/1999 using the same methods
as in 1994/1995 (1).

Need for CABG was again defined as the referral rate from
cardiology, and this rate was compared to that based on an
objective scale for necessity that was applied to patients after
CA (5). We suggested that the number of CABGs needed
would increase at the same rates as CA, and assessed CA and
coronary revascularization utilization data from 1998 to 2002.

METHODS
The study protocol was approved by the Human Investigation
Committee at Memorial University of Newfoundland, St John's.

Ultilization data

The records on CA, PTCA and CABG at the Cardiac Program of
the Health Care Corporation of St John's were reviewed to deter-
mine the referral rates, utilization rates and wait lists for these pro-
cedures from 1994 to 2002. This program is the sole intraprovincial
source of these services in Newfoundland and Labrador, which had
402,000 persons 20 years of age and older in 1999.

Data collection

From August 1, 1998, to July 31, 1999, a research nurse artended
the cardiac catheterization laboratory, and an incident cohort of
all patients having diagnostic CA during that year was identified.
Demographic, clinical and diagnostic test data were collected to
determine the appropriateness and necessity of CA (5). Records
were kept of the decisions made at the weekly cardiovascular
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conference by cardiol wists and cardiac surgeons regarding the type
of intervention to bhe applied to patients with crirical coronary
artery disease. Priority for CABG was determined and waiting times
for CABG were recorded. Patients who were referred for CABG
were assessed for rhe appropriateness and necessity of CABG (6).
Data from 1998/1999 were compared with those collecred in
1994/1995.

The data were collected by a trained, experienced research car-
diology nurse (GMK) and by a Masters student in clinical epi-
demiology (LP). The information collected included demographic
characteristics such as age, sex and date of CA. Additional data
included angina symptoms, cardiovascular history, cardiac medica-
tions and coronary artery anatomy. Data on non-invasive testing,
such as exercise stress testing and assessments of left ventricular
function, were also collecred.

Angina symptoms, coronary artery anatomy and indications
for CA or CABG were classified on the basis of the data collected,
and each record was scored for the appropriateness and necessity
of CA, CABG or PTCA according to the RAND Corporation eri-
teria (5,6). Appropriateness and necessity scores inconsistent with
the clinical data were reviewed by the authors (GCM and PSP),
and discrepancies were settled by consensus.

Whenever possible, notes from the cardiac catheterizarion pro-
cedure, the cardiovascular surgery conference and the surgery
itself, discharge summaries and letters of consultation, as well as
results of investigations such as stress tests and echocardiography,
were collected for review on the study data record form.

Definitions

The definitions for unstable angina, angina class, asymptomatic
coronary artery disease, significant coronary artery disease, maxi-
mum medical therapy, results of noninvasive tests, level of opera-
tive risk and contraindications to CABG were approved by the
Canadian panel that developed the scoring instrument (5,6).

Scoring of appropriateness and necessity

Data on each CA case were reviewed for appropriateness of
angiography, and each case who had critical coronary artery dis-
ease was then scored for the appropriateness and necessity of
CABG using predetermined criterion-based, validated scoring sys-
tems developed by the RAND Corporation and adapted for the
Canadian population (5,6).

A procedure was deemed appropriate if the expected health
benefits exceeded the expected negative consequences by a mar-
gin that would lead a physician to regard the procedure as worth-
while, exclusive of monertary costs. A procedure was deemed
necessary if a physician felt obligated to recommend this proce-
dure as the best clinical option available, given the high probabil-
ity of a clinically important benefit in patients wirh that
presentation. Thus, the necessity ratings included a more stringent
risk-benefit assessment than did the appropriateness ratings; by
definition, if a procedure is considered necessary, it must first be
considered appropriate. Appropriateness was scored on an ordinal
scale from 1 (extremely inappropriate) to 9 {exturemely appropri-
are). In general terms, a score of 1 to 3 indicates inappropriate,
4 to 6 indicates intermediate, and 7 to 9 indicates appropriate.
The same ratings were used for the necessity scores.

Priority scoring

Using a priority score developed by consensus, patients referred for
CABG were ranked z-~ording to need (7). The priority ranking
was determined by the , attern or severity of angina symptorns, the
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TABLE 1

Characteristics of patients who underwent diagnostic
coronary catheterization — considered appropriate,
uncertain or inappropriate — in 1998/1999

Appropriate Uncertain inappropriate
{n=1534) (n=457) (n=80)

Characteristic N (%) N (%) N (%)
Age >75 years 57 (4) 126 (28) 2(3)
Maximal medical therapy 1236 (80) 198 (43) 34 (43)
Exercise stress test

Very positive 335 (22) 31(7) 0(0)

Positive 550 (36) 194 (42) 8 (11)
Indication for CA

Chronic stable angina 472 (31) 174 (38) 27 (34)

Unstable angina 642 (42) 117 (26) 2(3)

Acute Mi/post Ml angina 321 (21) 49 (11) 2(3)

Chest pain (uncertain onigin) 24 (2) 24 (5) 48 (60)

Silent ischemia 25 (2) 4 (1) 0 (0)

Other 50 (3) | 89 (19) 1(1)
Ejection fraction '

>35% 1216 (88) 331 (79) 70 (95)

15-35% 143 (10) 63 (14) 3(4)

<15% 23 (2) 23 (6) 1 (1)
Coronary anatomy

Protected left main 7 (1) 6 (1) 0 (0)

Unprotected left main 83 (5) 18 (4) 0 (0)

3-vessel disease 417 (27) 108 (24) 6 (8)

2-vessel disease with 125 (8) 34 (7) 2 (3)

proximal LAD

2 vessels, no proximal LAD 194 (13) 60 (13) 3 (4)

1 vessel with proximal LAD 129 (8) 20 (4) 1(1)

1 vessel, no proximal LAD 269 (18) 63 (14) 8 (10)

No critical CAD 309 (20) 147 (32) 60 (75)

CA Coronary angiography, CAD Coronary artery disease; LAD Left anterior
descending artery; MI Myocardial infarction

coronary artery anatomy and the results of noninvasive tests of
ischemic risk. The cases were categorized as follows: very urgent
(patient should undergo surgery within 24 h), urgent (should
undergo surgery within 72 h), semi-urgent (should undergo surgery
within 14 days during the same hospital stay), short elective list
(should undergo surgery within six weeks) and delayed elecrive list
(should undergo surgery within six months). By comparing this
categorization with the length of time the patients actually waited
for CABG, it was possible to make an indirect assessment of the
efficiency with which rhe cardiac surgery program delivers CABG
in the province of Newfoundland and Labrador.

RESULTS

CA

Berween 1994/1995 and 1998/1999, the number of diagnostic
(CAs increased by 37% (from 1604 to 2196) and there were
134 persons on the waiting list for CA at the end of
September 1999. By 1999, the cardiac catheterization labora-
tory was working at full capacity, which explains why the
annual number of CAs done in 2000/2001(N=2258)
increased by only 2.8% over 1998/1999, but the waiting list
had increased to 343. A second cardiac catheterization labo-
ratory was opencd in 2002, with funding approved because of

the increased wait list.
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TABLE 2
Clinical characteristics of patients diagnosed by coronary

angiography with critical coronary artery disease in
1994/1995 and 1998/1999

1995 1999
(N=1073) (N=1625)
Mean (SD) Mean (SD) P
Age, years 60 (x11) 61 (£11) NS
N (%) N (%)
Male 760 (71) 1152 (71) NS
Diabetes mellitus - - 452 (28)
Angina class
No angina/uncertain 69 (6.4) 117 (7) NS
Class I to i 108 (11.9) 131 (8) NS
Class Il 146 (13.5) 534 (33) <0.0001
Class IV 750 (69.3) 843 (52) <0.0001
Very positive stress test 436 (40) 326 (20) <0.0001
Ejection fraction <35% 268 (25) 226 (14) <0.0001
Coronary anatomy
Left main 72(7) 119 (7) NS
3 vessels 328 (30) 568 (35) NS
2 vessels 314 (29) 438 (27) NS
1 vessel 359 (33) 500 (31) NS

Of 2071 CAs assessed for appropriateness using the RAND
criteria in 1998/1999, 74% (N=1534) were appropriate, 22%
(N=457) were uncertain and 4% (N=80) were inappropriate.
The criteria could not be applied in 125 patients. In the inap-
propriate group, the majority (60%) were CAs for chest pain of
uncertain etiology (Table 1). Cases in the uncertain group,
compared with the appropriate group, were more likely to be
over 75 years of age (28% versus 4%), less likely to have unsta-
ble angina as the indication for CA (26% versus 42%), more
likely to have other reasons (particularly heart failure) as the
indication for CA (19% versus 3%), and less likely to have a
very positive stress test (12% versus 35%) and to be on maxi-
mal medical therapy (43% versus 81%).

By 1998/1999, the threshold for CA had been lowered to
include more patients with class | to Il angina, although the
proportion with critical coronary disease, a measure of prudent
use of CA, was a little higher than in 1994/1995: 1082 of 1604
(68%) CA patients were diagnosed with critical disease in
1994/1995, whereas the proportion had increased to 74%
(1625 of 2196) in 1998/1999. Comparison of these two groups
of patients with critical stenoses revealed that, although age,
proportion of males and coronary anatomy was the same, the
later cohort was characterized by significantly higher propor-
tions with class 111 angina (33% versus 14%), lower propor-
tions with very positive stress tests (20% versus 40%) and
lower proportions with ejection fractions less than 0.35 (14%

versus 25%) (Table 2).

Management of critical coronary artery disease

In 1994/1995, 391 of 1073 (36%) patients with critical coro-
nary disease were referred for CABG, 25% (N=266) were
referred for PTCA, revascularization was contraindicated in
5% (N=58) and 33% (N=358) were treated with medical ther-
apy. Charts were not available for nine patients. By 1998/1999,
practice patterns had changed - of 1625 patients with critical
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TABLE 3
Clinical characteristics of patients referred for coronary
artery bypass graft (CABG) in 1994/1995 and 1998/1999

1994/1995 1998/1999
(N=391) (N=578")
Mean (SD) Mean (SD) P
Age (years) 62 (10) 62 (9) NS
N (%) N (%)

Male 279 (71) 445 (77) 0.05
Angina class

No, 1 or Il 19 (5) 67 (12) 0.05

mn 71(18) 248 (43) <0.0001

IV a 77 (20) 24 (4) <0.0001

Vborc 224 (57) 239 (41) <0.0001
Very positive stress test 198 (51) 154 (27) <0.0001
Ejection fraction <0.35 100 (26) 90 (16) 0.0001
Maximal medical therapy 289 (86) 439 (76) NS
Coronary anatomy

Left main 61°(16) - 97 (17) NS

3 vessels 222 (57) 348 (60) NS

2 vessels with PLAD 52 (13) 71(12) NS

2 vessels without PLAD 35(9) 39 (7) NS

1 vessel with PLAD 15 (4) 11 (2) NS

1 vessel without PLAD 6 (1) 12 (2) NS
Delayed elective priority 53 (14) 201 (41) <0.0001

for surgery

*This includes 61 patients who had repeat coronary angiographies because
they were on the CABG wait list for longer than six months. PLAD Proximal
left anterior descending artery

disease, the proportion referred for PTCA increased to 39%
(N=631), only 24% (N=397) were primarily treated with med-
ical therapy, and revascularization was contraindicated in a fur-
ther 7% (N=117), who were then treated medically. The
proportion referred for CABG remained the same (36%;
N=578), although repeat CAs for patients delayed on the
CABG wait list for longer than six months accounted for
61 cases.

The clinical characteristics of the 1998/1999 cohort
referred for CABG differed from the 1994/1995 cohort
(Table 3) in that there was a shift toward patients who were
less acutely ill: the proportion with class 11l angina was higher
(43% versus 18%), the proportion on maximal therapy was
lower (76% versus 86%) and the proportion considered elec-
tive (CABG to be performed between six weeks and six
months) was higher (41% versus 14%). In fact, the increase in
the number of patients referred for CABG could be attributed
to the increase in the number of patients recommended for
elective surgery.

This shift toward the less acutely ill was facilitated by the
growth in PTCA. In 1998/1999, PTCA was used predomi-
nantly to treat the more acutely ill: 64% (N=405) of those
referred for PTCA had unstable angina and 81% were on max-
imal medical therapy. A substantial number with less limited
disease received PTCA: 26% (N=170) had left main, triple
vessel, two vessel with proximal LAD disease. The comparable
figures in 1994/1995 were as follows: 86% (N=289) who had a
PTCA procedure had unstable angina, 86% (N=249) were on
maximal medical therapy and 31% (N=141) had less limited
coronary disease.
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TABLE 4

Waiting times of patients referred for coronary artery
bypass graft in 1994/1995 and 1998/1999 by priority and
recommended waiting time

1994/1995 1998/1999
Recommended Total Target Target Total Target Target
Priority waiting time (N) (N) (%) (N) (N) (%)
Very urgent <24 h 31 7 23 24 5 21
Urgent <72 h 122 30 24 141 42 30
Semi-urgent <2 weeks 87 56 64 68 33 49
Short wait <6 weeks 98 49 50 59 42 71
Delayed wait >6 weeks 53 40 75 201 71 35
<6 months 391 493*

*Of 578 patients referred, 61 were repeat cardiac catheterizations; they were
excluded from this analysis. A further 24 were unassignable because they did
not have angina. ‘'Target' refers to patients who received surgery within the
recommended waiting time

An assessment of all patients with critical coronary disease
who were not repeat CAs suggested that CABG was neces-
sary in 491 (95%) patients referred for CABG in 1998/1999.
Thirty-eight of 491 patients were scored as needing PTCA,
but coronary anatomy precluded PTCA, and CABG was
undertaken instead. A further 91 patients needed CABG but
were not referred. Of the latter group, 86% (N=78) were actu-
ally treated with PTCA. This could reflect new indications for
PTCA and stenting determined after RAND criteria were
developed (4,8). Thus, the referral rate from cardiology
(N=517) was similar to the necessity rate identified by objec-
tive criteria (N=504).

Waiting times for CABG

Table 4 shows the waiting times according to priority and rec-
ommended waiting time. In 1998/1999, only 39% of patients
received CABG within the recommended waiting time, com-
pared with 47% in 1994/1995. The biggest deterioration in
efficiency (proportion who received surgery within the rec-
ommended waiting time) occurred in those designated
delayed wait priority.

Ultilization data from 1998 to 2002

In 1999/2000, the annual growth in CA was 3.3%, burt the
growth in those referred for CABG was 6.0% (Table 5). This
was partly influenced by inclusion of patients who had repeat
CA while waiting for CABG and by a reduction in the rate of
PTCA. The number of CABGs actually performed was less
than the number referred and the wait list increased. In
2000/2001, for the first time the number of CABG performed
exceeded the number referred and the wait list decreased.
However, the number referred for CABG increased dramati-
cally, by 14.2%, in the following year, substantially higher than
the growth rate in CA.

In 1995, the annual number of CABGs recommended per
year was 462, but this was not achieved until 1999/2000
(N=473). This was not related to inadequate funding but
caused by the need to build a cardiovascular intensive care
unit, and by problems in ensuring adequate numbers of perfu-
sionists, anesthetists and cardiac surgeons. In the previous
years, the number of CABGs performed was 375 in 1995/1996,
460 in 1997/1998 and 437 in 1998/1999. During this time, the
number of new patients referred for CABG increased from 391
in 1994/1995 to 517 in 1998/1999, an increase of 8% per
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TABLE 5
Coronary revascularization utilization data for 1998 to 2002

1998/1999 1999/2000 2000/2001 2001/2002

Coronary catheterization + 2196 2269 2258 2389
Referred for CABG (%) 578 (26) 613 (27) 628 (28) 717 (30)
PTCA (%) 631 (29) 536 (24) 529 (23) 550 (23)
CABG done 437 473 641 626
CABG wait list 227 308 223 243
Annual growth in

CA (%) 9.2* 33 -05 5.8

CABG (%) 12.0* 6.0 2.4 14.2

PTCA (%) 39.0° -15.1 -1.3 40

“Derived from increase from 1994/1995. + Includes patients who had repeat
coronary angiography (CA) while on the coronary artery bypass graft (CABG)
wait list. PTCA Percutaneous transluminal coronary angioplasty

year. This constant deficit between demand for CABG and
actual supply of CABG increased the wait list to 308 in
1999/2000 (Table 5). ' '

The proportion of patients referred for CABG in
1994/1995 was 24% of CAs performed, whereas in 2001/2002,
it was 30%. Part of this increase was related to repeat CAs for
patients already on the CABG wait list (2.8% of total CAs in
1998/1999).

DISCUSSION

The government of Newfoundland and Labrador agreed to
fund CABG numbers according to need and the size of the
wairing list, but the health care delivery system was slow in
providing the capacity to meet the demand. This failure was
exacerbated by the continued annual growth in the number of
incident cases needing CABG. This growth was the result of
greater use of CA and referral of patients with stable coronary
syndromes than had occurred in 1994/1995. The disparity
between supply and demand led to a longer waiting list and
further deterioration in waiting times for CABG.

The present report demonstrates that the proportion of
patients diagnosed with critical coronary artery disease, among
those who had CA performed, increased from 68% in
1994/1995 to 74% in 1998/1999; the proportion of inappropri-
ate CA was low (4%); the necessity rate in those referred for
CABG was high (95%); and the proportion referred for
CABG with limited disease (one- or two-vessel disease with-
out involvement of the proximal left anterior descending
artery) was low in 1994/1995 (10%) and in 1998/1999 (9%).
This is compatible with the belief that growth in CABG uti-
lization increased from a relatively low baseline rate and would
not be expected to be associated with a large increase in
unnecessary surgeries (3). These data confirm that clinical
decision-making continued to be acceptable and that
increased use of public funds was necessary to meet the needs
of the community.

Despite the fact that the RAND methodology was pub-
lished in 1993, and that indications for catheterization and
revascularization changed in the mid 1990s, high levels of
necessity and appropriateness were nonetheless observed in
the 1998/1999 cohort.

From the patients’ perspective, the deterioration in wait list
times for CABG was probably a source of frustration, dissatis-
faction with the health care system, morbidity and perhaps an
increased risk of death (9). However, when compared with
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thousands of other patients living with coronary artery disease,
such as those who had survived for six months after a myocardial
infarction, they are at a similar or decreased risk of death
(10,11).

From the doctors’ perspective, the government’s decision to
fund the program according to the referral rate from cardiology
was welcomed. The difference between the number of patients
referred by cardiologists and the number projected by objective
criteria was small. The government wants a reliable method to
benchmark the numbers that they will need to fund, and will
not interfere with clinical decision-making unless the disparity
between objective need and demand widens.

From the provincial government’s perspective, the continu-
ing growth in the need for CABG, in a publicly funded health
care system, induces substantial stress on the provincial budget,
and raises questions concerning the capacity to fund such
growth. Of particular concern to the payer is the unpredictable
growth rate.

The volume of patients receiving catheterization and revas-
cularization procedures have increased rapidly in other
Canadian provinces since the mid 1990s, although rates are
higher in Newfoundland. In Ontario, the rate of cardiac
catheterization in 2000/2001 was 458 per 100,000 adults (12),
whereas in Newfoundland it was 562 per 100,000 adults.
During the same time period, the rate of percutaneous coro-
nary interventions in Ontario was 120 per 100,000 versus 132
per 100,000 in Newfoundland (12). In Ontario, the rate of
CABGs performed in 1999 was 104 per 100,000 adults (13),
whereas it was higher (118 per 100,000) in Newfoundland.
The change in target number of CABGs required in
Newfoundland increased from 462 (115 per 100,000 adults) in
1995/1996 to 717 (178 per 100,000) in 2001/2002.

CONCLUSIONS

We conclude that the referral rate by cardiologists for CABG,
which takes into account changes in clinical practice, is cur-
rently a reasonable way in which to plan the funding of the
CABG program in Newfoundland. The increased growth in
acceptable demand for CABG, induced by referrals with class |
to 1l angina for more elective surgery, must be taken into
account in predicting future benchmarks. However, changes in
clinical practice, which may occur quickly and may be influ-
enced by barriers to revascularization, will make these predic-
tions difficult. The enormous increase in target number of
CABG:s required is stressful to a publicly funded health care
delivery system, which has agreed to benchmark funding the
number of CABGs based on need.
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