








Figure 2.7 AMI Hospitalization and Cardiac-Related Procedure Rates (age- and sex-standardized per 100,000 population) by

Patient Residence, 2008/09
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Procedure Standardized Rate per 100,000

VCH VIHA FH IH NH BC

AMI Rate 168.7 180.1 196.9 265.7 269.2 204.4

B CABG Rate 45,8 533 675 48.1 60.5  55.2
[ PCI Rate 167.2 209.9 270.0 158.9 184.9 206.8
B CATHRate 431.4 4742 6275 466.7 500.1 510.1

Definitions: Rate of cardiac procedure by health authority,
shown separately for CABG, PCI and diagnostic catheteriza-
tion (CATH). Rate of AMI hospitalizations per 100,000
population by health authority is shown as a solid bar
behind the risk factors and cardiac-related procedures. AMI
hospitalization rates were age- and sex-standardized using
data from BC Stats, Population Estimates and Projections
(P.E.O.P.L.E. 34), 2009.

Source: Cardiac Services BC, Cardiac Services BC Registry,
2008/09 [Revascularization procedures|; and Canadian In-
stitute for Health Information, Discharge Abstract Database,
2008/09 [AMI hospitalizations].

Cardiac Procedures and

AM| Rates

Significance: This graph illustrates the relationship
between CAD diagnosis (using AMI hospitalizations as a
proxy) and cardiac-related procedure rates.

Findings: The data indicate a high degree of variation in
both the procedure rates (i.e., CABG, PCl, and diagnostic
catheterization rate) and the rate of AMI hospitalization.
While IH reported one of the highest AMI hospitalization

CSBC in ACTION

rates in the province, it reported the lowest revasculariza-
tion rates in the province. Further analysis indicated that
there was no association between CABG, PCI or diagnos-
tic catheterizations, and AMI hospitalizations (all p-values
>0.39), meaning that the volume of cardiac services is not
likely explained by disease prevalence. Practice patterns
may explain some of the difference.

Further analysis by CSBC into the factors that influence the
frequency and type of revascularization will be studied in the
upcoming year to better understand resource utilization across the

province.
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Figure 3.1 Diagnostic Catheterization Rates (age- and sex-standardized, per 100,000 population) by Patient Residence, 2002/03-2009/10
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2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10

—— FH 6091 6167 6406 6645 6376 6180 6253 609.6
——— |H 4429 4542 4790 4938 5057 4852 4700 4525

NH 4628 5257 5512 4824 5645 5174 5089 4798
——— VCH 4584 4491 4744 4696 4486 4108 4315  416.1
—— VIHA 5819 5702 5506 5642 5197 481.8 469.0  458.1
rwe@=s: BC 5271 5290 5447 5526 5375 5076 5095 4948

Definitions: The number of diagnostic catheterizations per 100,000
population by patient residence. Rates were age- and sex-standardized
using population data from BC Stats, Population Estimates and Projec-
tions (P.E.O.P.L.E. 34), 2009.

Source: Cardiac Services BC, Cardiac Services BC Registry, 2002/03-
2009/10.

Cardiac Procedure Utilization

Progress in the diagnosis and treatment of coronary
artery disease (CAD) over the past few decades, as well
as improved access to care, means more people are
surviving heart attacks, living with fewer symptoms,
and enjoying a better quality of life. Changes to diet and
habits can help improve the symptoms of CAD, while
other treatment options may include medication, such

as blood thinners or cholesterol-lowering drugs, and
medical procedures, including PCl or heart surgery.

This chapter focuses on the use of medical procedures
for diagnosis and treatment over the last several years
and investigates where patients receive care.

Cardiac Procedure Utilization:

Rates

Significance: Diagnostic catheterization and coronary
revascularization procedures are important elements

in the diagnosis and/or treatment of individuals with
cardiac-related conditions. Tracking the number of
procedures performed over time provides information
on changing trends in the management of CAD. For
example, in the early 2000s, studies supporting the use
of invasive procedures for patients with acute coronary
syndromes (ACS) requiring more urgent treatment,
encouraged the uptake of diagnostic catheterization and
PCI. By mid-decade, however, other studies in patients
with stable angina, most notably the COURAGE trial

@ 1 Boden et al. N Engl ] Med 2007; 356:1503-1516.

suggested that in these non-urgent patients, medical
treatments were often as good as revascularization
procedures, while other studies raised concerns over
the long-term benefit/risk ratio of drug-eluting stents.
These developments served to temper the growth in di-
agnostic catheterizations and PCl. CABG surgeries have
been steadily declining in many parts of the world as
less invasive coronary revascularization procedures have
become more widely available. Furthermore declining
rates of CAD in the population (as suggested by AMI
hospitalizations) have also had an impact on treatment
rates.



These trends in procedure utilization can be applied in
projection models to determine future system-wide
cardiac requirements. This is particularly relevant to the
development of the new cardiac surgical program at
KGH. Utilization and market share data have and will
continue to be applied to estimate the needs of the new
centre based on the population it serves, as well as the
impact on existing centres.

Findings: Figure 3.1 BC rates for diagnostic proce-
dures increased from 527.1 per 100,000 population
in 2002/03 to 552.6 in 2005/06 before declining to
494.8 in 2009/10. VIHA rates decreased significant-
ly (p<0.0001) from 581.9 to 458.1 per 100,000 over
the eight-year period. VCH rates also decreased sig-
nificantly (p=0.04) from 458.4 to 416.1 per 100,000.
FH consistently had higher rates whereas VCH and
IH tended to have lower rates. NH rates were more
variable, which is most likely due to their small
population. (Note: Diagnostic procedures with or
without subsequent interventions were included in the
calculation.)

Findings: Figure 3.2 BC rates for PCl increased
slightly from 204.9 per 100,000 population in 2002/03 to
227.0 in 2005/086, dipping in 2007/08 to 205.6, and con-
tinuing to decline since then. The decline in PCl rates in
2007/08 may reflect the impact of the COURAGE study.

VIHA rates decreased significantly (p=0.02) from 262.7
t0 221.0 per 100,000 during the eight-year reporting
period. IH and VCH consistently had the lowest rates,
while FH had the highest rate for six consecutive

years starting from 2004/05. Rates at FH decreased in
2009/10 while rates in IH increased. A new PCl program
commenced in IH in November 2009/10 and may have
had an impact on increasing rates in the region in that
year. (Note: PCI with or without a prior diagnostic
procedure were included in the calculation.)
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Figure 3.3 Isolated Coronary Artery Bypass Graft Rates (age- and sex-standardized, per 100,000 population) by Patient Residence, 2002/03-2009/10
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Findings: BC rates for isolated CABG significantly
decreased from 67.4 per 100,000 population in
2002/03 to 53.1 in 2009/10 (p<0.0001). FH, NH, IH and
VIHA CABG rates significantly declined (all p<0.05).
The NH rate spiked in 2003/04 to 90.5, despite the

2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/03 2009/10

—— FH 765 79.0 75.4 74.0 68.6 64.9 67.5 65.1
—— |H 59.0 60.6 64.2 629 58.9 54.8 48.6 46.2

NH 759 90.5 71.5 68.4 69.8 67.3 60.5 62.4
—o— VCH 505 56.5 59.2 53.0 48.8 53.2 456 48.1
—— VIHA 779 73.6 63.9 55.0 56.8 54.0 53.0 441
rwn@==: BC 674 69.6 67.1 62.6 59.6 58.2 55.2 53.1

Definitions: The number of isolated CABG procedures per 100,000
population by patient residence. Rates were age- and sex-standardized
using population data from BC Stats, Population Estimates and Projec-
tions (P.E.O.P.L.E. 34), 2009.

Source: Cardiac Services BC, Cardiac Services BC Registry, 2002/03-
2009/10.

significant downward trend. VCH generally had the
lowest rates, while NH and FH generally had the
highest rates. Similar declining trends of CABG utiliza-
tion have been identified in other jurisdictions across
Canada.

Figure 3.4 Total Open Heart Surgery Rates (age- and sex-standardized, per 100,000 population) by Patient Residence, 2002/03-2009/10
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Findings: BC rates for heart surgery (including isolated
CABG) procedures significantly decreased from 114.3
t0 98.2 per 100,000 population (p<0.0001) during the
eight-year time period. FH, NH, VCH, and VIHA rates

2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10

FH 1281 1287 1253 1205 1167 1133 1147 137
IH 1030 109.1 109.6 110.7 1047 104.4 89.7 87.4
NH 1325 153.4 1247 1152 1176 1152 1081 105.8
VCH 911 1026 102.0 96.2 90.6 91.0 86.3 88.1
VIHA 126.6 1140 1156 1042 101.4 103.3 100.5 94.4
r==@==: BC 1143 1167 1139 1089 1047 1043 99.5 98.2

H

Definitions: The number of all open heart surgery procedures (including
isolated CABG) per 100,000 population by patient residence. Rates were
age- and sex-standardized using population data from BC Stats, Popula-
tion Estimates and Projections (P.E.O.P.L.E. 34), 2009.

Source: Cardiac Services BC, Cardiac Services BC Registry, 2002/03-
2009/10.

significantly decreased (all p<0.05). The NH rate spiked
in 2003/04 to 153.4, despite the significant downward
trend. VCH generally had the lowest rates, while NH
and FH generally had the highest rates.



Cardiac Procedure Utilization:
\VWhere Patients Recelve Care

Understanding what populations are accessing cardiac
services is an important component in planning coronary
revascularization services into the future. Not all patients
receive care at a hospital within their health authority.
Patients may choose to receive service in a hospital out-
side of their health authority, be referred out as a result
of historical referral patterns, or the service may not be
available in a hospital in the patient’s health authority.

Significance: Procedure volume and distribution of
services among the health authorities is important for
estimating the expected number of cases to be per-
formed by each hospital site per year, given that sites
are funded based on the volume of procedures com-
pleted. Market share is also useful in planning services
into the future. As new programs are developed, or
services are provided in closer proximity to their resi-
dence, it is useful to investigate market share and some
of its drivers. Some of the factors that may drive case
distributions include the distance between the patient’s
residence and hospital, service demand, resources avail-
able, existing referral patterns, and patient preference.
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Figure 3.5 Percentage of Residents in a Health Authority Undergoing Diagnostic Catheterization by Hospital, 2009/10
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Findings: FH residents underwent the highest number
of diagnostic catheterizations (n=6,929), which was
almost double the number for that of VCH residents
(n=3,546). NH residents, the only health authority with
no diagnostic catheterization facilities, underwent the
lowest number of diagnostic catheterizations (n=948).

Most residents undergoing a diagnostic catheterization
went to a hospital within their health authority: 95.2% of
VIHA residents went to RJH, 95.2% of VCH residents
went to either SPH or VGH, 66.5% of IH residents went
to KGH, and 63.3% of FH residents went to RCH. Virtu-
ally all of FH patients received care within the Lower
Mainland (i.e., RCH, SPH, VGH). The majority of NH
patients (63.6%) went to SPH for care. Note that prior
to November 2009, a proportion of IH patients may have
been diverted from KGH to other revascularization cen-
tres as KGH did not offer PCl services. As such, KGH'’s
market share for IH residents may increase in 2010/11.

20%

23%

18%

Definitions: The percentage of patients from the
health authority of patient residence receiving a
diagnostic catheterization at each hospital. The
total number of residents in a health authority
undergoing a diagnostic catheterization is also
12% provided.

26%

1% OOP = Out of Province.
BC Source: Cardiac Services BC, Cardiac Services
17710 BC Registry, 2009/10.

In terms of overall market share, KGH performed the
least diagnostic catheterizations (12%) while RCH
performed the most (26%). One percent of BC resi-
dents sought care outside of BC. (Note: The number of
residents in a health authority undergoing a procedure

is graphically illustrated according to the width of the
bar. The wider the bar, the more residents undergoing a
procedure.)



Figure 3.6 Percentage of Residents in a Health Authority Undergoing PCI by Hospital, 2009/10

100%

80% -

60% -

40%

20%

0%
Patient Residence FH IH NH VCH VIHA
N = 2679 1144 373 1316 1550

Findings: NH had the least residents undergoing a PCI
(n=373), which was approximately one seventh of FH
residents (n=2,679, the highest number).

Similar to diagnostic catheterizations, most residents
undergoing a PCl went to a hospital within their health
authority: 97.7% of VIHA residents went to RJH, 93.9%
of VCH residents went to either SPH or VGH, and
71.4% of FH residents went to RCH. KGH did not start

23%

17%

25%

Definitions: The percentage of patients from the
health authority of patient residence receiv-

ing PCI at each hospital. The total number of
residents in a health authority undergoing PCI is

4% also provided.
2% OOP = Out of Province.
BC Source: Cardiac Services BC, Cardiac Services
7062 BC Registry, 2009/10.

performing PCI until November 2009, and consequently
only 24.7% of IH residents went to KGH in 2009/10.
VGH had the largest market share in IH prior to the
creation of the PCI program in KGH.

In terms of overall market share, KGH performed the
least PCls (4%) while RCH performed the most (29%).
Two percent of BC residents received care outside of BC.
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Figure 3.7 Percentage of Residents in a Health Authority Undergoing Open Heart Surgery by Hospital, 2009/10
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Findings: The number of residents undergoing OHS
ranged from 212 (NH) to 1281(FH) in 2009/10. The num-
ber of residents from IH, VCH and VIHA undergoing the
procedure was similar (n=615, 748, 664, respectively).

Similar to diagnostic catheterizations and PCI, most resi-
dents undergoing OHS went to a hospital within their
health authority: 95.1% of VCH residents went to either
SPH or VGH, 94.0% of VIHA residents went to RJH,
and 58.5% of FH residents went to RCH. IH and NH do

25%

25%

23%

Definitions: The percentage of patients from the
health authority of patient residence receiving
open heart surgery at each hospital. The total
number of residents in a health authority under-
going open heart surgery is also provided.

23%

3% OOP = Out of Province.
BC Source: Cardiac Services BC, Cardiac Services
3520 BC Registry, 2009/10.

not have OHS facilities, and therefore the majority of IH
residents went to RJH, SPH or VGH. The majority of NH
patients went to SPH, VGH, or to a hospital outside of
BC (most likely Alberta).

In terms of overall market share, RCH and RJH each
performed 23% of OHS in BC and SPH and VGH
performed slightly more at 25%. Three percent of BC
residents received care outside of BC.
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Walit Times

Timely access to care has long been one of the most
hotly debated healthcare topics for average Canadians
and policy makers alike: while most Canadians are
satisfied with their level of access to healthcare, many
experience long waits to see a specialist, get diagnostic
tests, and/or undergo treatments. Delay to testing or
treatment can be a source of considerable anxiety for
patients—even those in whom testing ultimately finds
them clear of disease. For those who need treatment,
the perception or reality that a disease has proceeded
unchecked during the period of delay is a common
criticism of Canada’s healthcare system. In general, the
system strives to achieve the minimal queue required
to ensure that care is provided in a safe and reasonable
time while resources are not wasted with idle facilities
or staff.

CSBC in ACTION

In an effort to address Canadians’ concerns regarding
timely access to care, the “First Ministers” (premiers of
each province and territory and the Prime Minister) ap-
proved the 10-Year Plan to Strengthen Healthcare at the
First Ministers’ Meeting (FMM) in 2004. By signing this
document, all provinces and territories committed to
reduce wait times in five priority areas: cardiac, cancer,
diagnostic imaging, joint replacements, and sight resto-
ration. Pan-Canadian benchmarks were established in
2005 with the aim of each province and territory meet-
ing these benchmarks by the end of 2007."

This chapter provides a “snap-shot” look at access to
care for isolated coronary artery bypass graft surgery
(CABG) by hospital, with wait times taken at specific
points in time. The numbers of patients waiting for
other heart surgery and completed surgery are also
presented.

CSBC has recently begun collecting wait time data on electrophysiology
(EP) procedures, used to treat heart arrhythmias, and some initial
data on median wait time and number completed are included in

this chapter.

Q
ﬁ 1 http://www.hc-sc.ge.ca. Accessed January 17, 2011.



Wait Times: Isolated CABG

Significance: The federal government has mandated
that wait times for isolated CABG be reported and

that patients receive surgery according to the defined
benchmarks—the assumption being that meeting these
benchmarks will improve patient outcomes. Meeting
the federal benchmarks requires striking a delicate bal-
ance between existing capacity and demand, taking into
account staffing, competing demands for the operating
room, and critical care beds/cardiac tertiary care.

Of note, the FMM initiative currently focuses on the
wait time for the procedure itself (i.e., from time of
booking to the procedure date), but does not take into
account the waits patients face in being referred to a
specialist, or being assessed. Hospitals working to im-
prove waiting times for isolated CABG have also had to
ensure that their progress has not been at the expense
of other important procedures not identified through the
FMM process.

As a result of this initiative, wait times for isolated
CABG are now gquantitatively measured and published
and have resulted in decreased wait times. Patients
now have the ability to obtain relatively current wait
time information on both the hospital and surgeon
expected to perform the surgery on a publicly published
Surgical Wait Times website (http://www.health.gov.
bc.ca/swt/).

Findings: All priorities have surpassed the target for
the past seven quarters. For the past three quarters,
more than 98% of isolated CABG cases have been
completed within the FMM benchmarks. Priority |lI
cases, those with the longest allowable wait time and
generally the group who has the longest delay, were
virtually all done within the FMM benchmarks.
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Wait Times: Patients Waiting and
Completed Surgeries

Significance: The number of patients waiting for
surgeries and surgeries completed are influenced by
several factors, including the demand for service versus
hospital capacity/throughput, patient risk factors, and
patient readiness for surgery, as well as the number of
hospitals/surgeons with the necessary degree of spe-
cialization to provide the service.

Findings: Overall, the numbers of British Columbians
waiting for heart surgery and completing heart surgery
have been fairly constant between January 2009 and
September 2010, suggesting a relatively stable state.

The number waiting in BC steadily declined from 149
persons on the waitlist in January through March 2009
to 133 in July through September 2010. Generally, SPH
had the highest number of patients on the waitlist,
while RCH had the lowest number of patients.

The number of heart surgeries completed in BC contin-
ues to be steady. There were 306 surgeries completed
in January through March 2009 and 286 surgeries com-
pleted in July through September 2010.

While this provides information on the total number of
heart surgery procedures conducted, it does not provide
any indication of how long the patient waited for those
specific procedures. It also shows an overview of the
number of waitlisted patients over this period of time,
but doesn’t include patients waiting to be referred and/
or assessed. In general, the data suggest that heart
surgery volumes are in a steady state, but of note, for
some specialty procedures where volumes are cur-
rently limited due to the cost and level of specialization
required to perform the surgery (e.g., transcatheter
aortic valve implants), the overall waitlists and wait
times are growing. (Note: The lower volumes for heart
surgery completed in August and December are associ-
ated with summer vacations and Christmas holidays,
respectively.)



Walit Times: Wait Times and
EP Procedures

Significance: In early 2008, wait times for complex
EP ablation procedures—used to treat abnormal heart
rhythms-—-were estimated at approximately two years.
Additional funding in 2008 helped increase the number
of cases treated and decrease wait lists, specifically for
complex ablation cases at the two EP treating sites,
RJH and SPH. lllustrated (Figure 4.3) are wait times for
an EP procedure. Note that these data do not include the
waiting period before initial assessment and/or referral,
which anecdotally has been identified as the longest
wait.

Findings: The median wait time for an EP procedure in
BC from October 2009 to September 2010 ranged from
29 to 62 days. The number of EP procedures in BC from
October 2009 to September 2010 ranged from 153 to
203 cases. While the data suggest that the median wait
time for an EP procedure has increased over this period,
the increase may be related to improved data collection
and documentation during this window of time.

(Note: Patient triage and wait list management func-
tions are an integral part of the overall EP program.
CSBC has made providing appropriate resources to
effectively manage the wait lists for EP a high priority.
Throughout the past year staff at both RJH and SPH
have worked diligently to contact, prioritize, and
document those awaiting EP procedures and improve
the quality of the overall wait list data.)
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CSBC in ACTION

As part of its commitment to improving quality outcomes and
providing better value for patients, CSBC has provided funding for
atrial fibrillation clinics to help reduce the patient wait time for a
standardized assessment of the need for an EP procedure and to
enhance management of the waitlist. In 2011/12, all five cardiac
centres will operate an atrial fibrillation clinic. As a result of the
investments in EP services, overall EP volumes have substantially
increased with a need to further expand capacity in 2011/12 (See
Chapter 6, Strategic Plans 1 and 2).



Outcomes
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Outcomes

Tracking patient outcomes is a crucial component of
any healthcare system assessment. Although patients
undergo procedures to improve their healthcare, they
sometimes experience problems either immediately
after the procedure or later.

Unlike longer term outcomes, which can be influenced
by factors such as new or pre-existing, unrelated

disease, shorter term outcomes-those occurring within

30 days post procedure—are more likely to be directly
related to the procedure itself or the ancillary care
provided.

This chapter describes four indicators: 30-day mortality
post heart surgery (shown separately for isolated
CABG, isolated valve, and CABG plus valve) and 30-day
mortality post PCI.

CSBC in ACTION

The CSBC Registry currently contains limited data on patients after
they leave the hospital and must rely heavily on linkages with other
databases to determine longer term outcomes. CSBC has historically
collaborated with the BC Ministry of Health to secure death and
hospitalization data. Recently, CSBC initiated collaborations with
PharmaNet for pharmaceuticals and the Provincial Blood Coordinating
Office's Central Transfusion Registry for blood product transfusions to

secure additional data.

Outcomes: 30-Day Mortality

Thirty-day mortality rates are applied as a quality of
care indicator for surgical and less invasive procedures
in many jurisdictions. Since some cardiac procedures
are riskier than others, mortality rates are presented
according to the type of procedure.

While BC's mortality rates for cardiac procedures

are low and compare favourably with the literature,’
CSBC continues to work with the cardiac surgery and
interventional programs to explore opportunities for
improvement.

Significance: Mortality rates reflect the quality of care

across the continuum of care including:

e The underlying risk of the patients undergoing the
procedure;

e Selection for the procedure;

e The quality of care received during the procedure, and
subsequent hospital care;

e Patient adherence with the treatment plan; and,

e Care received in the community.

Higher mortality rates prompt those delivering care and

health administrators to explore each of these factors to

determine if modification of any aspect of care is war-

ranted to improve care given to patients.

@ 1 Shahian et al. Ann Thorac Surg 2009,88:52-22; O’Brien et al. Ann Thorac Surg 2009,88:523-42; Shahian et al. Ann Thorac Surg 2009,88:543-62;

Singh et al. ] Am Coll Cardiol 2008; $1:2313-20.



Figure 5.1 30-Day All-Cause Mortality Rate (%) Post Isolated CABG in BC, 2005-2009
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Findings: The 30-day risk-adjusted mortality rate post
isolated CABG decreased from 2.13% in 2005 to 1.50%
in 2008 before increasing to 1.79% in 2009. The variation
among years is not statistically significant, suggesting
that the variation is due to random chance. The five-year
BC average rate was 1.77%, which is significantly lower
than the Society for Thoracic Surgeons (STS) reported

Definitions: The risk-adjusted all-cause mortality rate within 30-days for patients
undergoing isolated CABG. Estimates of rates with 95% confidence interval are
shown by year.

The five-year BC average rate is shown in red.

Source: Cardiac Services BC, Cardiac Services BC Registry, 2005-2009; and British
Columbia Vital Statistics Agency, British Columbia Vital Statistics Agency Vital
Event Registry, 2005-2009.

rate of 2.3%.% The number of isolated CABGs decreased
from 1,944 in 2005 to 1,834 in 2009. (Note: The purpose
of risk adjustment is to take into account variation in
patient outcomes due to different risk factor profiles
among different groups. The model included risk
factors such as age, sex, selected co-morbidities, and
urgency status at the time of surgery).

CSBC in ACTION

CSBC, as part of its commitment to working with physicians to assess
outcomes and to improve overall performance, reviews outcome data

annually with cardiac surgeons and interventional cardiologists. Some

of the outcome indicators reviewed include:

Surgery:

e percentage of cases with evidence-
based medication at discharge
by surgeon

¢ red blood cell transfusion rate
by surgeon

e 30-day mortality rate by surgeon

e 30-day stroke/death rate by surgeon

2 Shahian et al. Ann Thorac Surg 2009;88:52-22.

PCI:

e pre-procedural renal function
assessment by physician

® six month repeat revascularization
rate by physician

e 30-day mortality rate by physician

e 30-day AMl/death rate by physician
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Figure 5.2 30-Day All-Cause Mortality Rate (%) Post CABG Plus Valve Surgery in BC, 2005-2009
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Findings: The 30-day risk-adjusted mortality rate post
CABG plus valve surgery remained generally stable: the
lowest rate was 4.07% (2007) and the highest rate was
5.62% (2009). The five-year BC average rate was 4.60%,
which is significantly lower than the STS reported rate of

Definitions: The risk-adjusted all-cause mortality rate within 30-days for patients
undergoing CABG plus valve surgery. Estimates of rates with 95% confidence
interval are shown by year.

The five-year BC average rate is shown in red.

Source: Cardiac Services BC, Cardiac Services BC Registry, 2005-2009; and British
Columbia Vital Statistics Agency, British Columbia Vital Statistics Agency Vital
Event Registry, 2005-2009.

6.8%.% The number of CABG plus valve surgeries per-
formed was lowest in 2008 (n=369) and highest in 2007
(n=468). (Note: The model included risk factors such as
age, sex, body mass index, selected comorbidities, urgency
status at time of surgery, and history of drug abuse.)

Figure 5.3 30-Day All-Cause Mortality Rate (%) Post Isolated Valve Surgery in BC, 2005-2009

Adjusted Event Rate (%)
®_F

01 N= 406 430 468 492 544
T T T T 1
2005 2006 2007 2008 2009
Year

Findings: The 30-day risk-adjusted mortality rate post iso-
lated valve surgery remained relatively stable from 3.18%
in 2005 t0 2.37% in 2009. The highest rate was 3.81% in
2008 but the rate decreased to 2.37% the following year.
The five-year BC average rate was 2.82%, which is sig-

@ 3 O’Brien et al. Ann Thorac Surg 2009;88:523-42.
4 Shahian et al. Ann Thorac Surg 2009,88:543-62.

Definitions: The risk-adjusted all-cause mortality rate within 30-days for
patients undergoing isolated valve surgery. Estimates of rates with 95%
confidence interval are shown by year.

The five-year BC average rate is shown in red.

Source: Cardiac Services BC, Cardiac Services BC Registry, 2005-2009;
and British Columbia Vital Statistics Agency, British Columbia Vital
Statistics Agency Vital Event Registry, 2005-2009.

nificantly lower than the STS reported rate of 3.4%.% The
number of valve surgeries increased from 406 in 2005 to
544 in 2009. (Note: The model included risk factors such
as age, selected comorbidities, NYHA class, pre-operative
ventilation, and history of previous surgery.)



Figure 5.4 30-Day Mortality Rate (%) Post PCl in BC, 2004-2008
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Findings: The 30-day risk-adjusted mortality rate post
PCI has remained stable with rates ranging from 1.92%
(2004) to 1.79% (2008). The five-year BC average rate
was 1.85%, which is lower than a study that reported
a 30-day mortality rate of 2.4% for patients undergo-
ing a PCl at the Mayo Clinic Rochester between 1996

CSBC in ACTION

Definitions: The risk-adjusted all-cause mortality rate within 30-days for patients
undergoing PCI. Estimates of rates with 95% confidence interval are shown by
year.

The five-year BC average rate is shown in red.

Source: Cardiac Services BC, Cardiac Services BC Registry, 2004-2008; and British
Columbia Vital Statistics Agency, British Columbia Vital Statistics Agency Vital
Event Registry, 2004-2008.

and 2004.5The number of PCI procedures increased by
7.8% from 5567 in 2004 to 5999 in 2008. (Note: The
model included risk factors such as age, sex, selected
comorbidities, urgency status at time of PCI, and ejec-
tion fraction.)

CSBC is committed to improving quality outcomes and better value
for patients. Details on some of CSBC's activities, including research,
monitoring and reporting initiatives, and access improvements, can be
found in Chapter 6, Strategic Priority 1.

5 Singh et al. ] Am Coll Cardiol 2008; 51:2313-20.
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Planning Priorities

As an agency of the PHSA, CSBC plans within the framework of the PHSA's strategic directions. The following

highlights CSBC’s main priorities and planning activities.

Strategic Priority 1: Improving quality outcomes and better value for patients

®

Monitor and report on data quality,
utilization data, wait time data and outcome
performance

e Annual Service Level Agreements in place
between CSBC and regional health authorities

e Monthly data quality reports developed and
reviewed with tertiary cardiac sites

e New cardiac registry under development to
include the full continuum of cardiac care

e Annual CSBC Report developed and distributed

Generate new knowledge of application of
evidence and leading practices

¢ Provincial Advisory Panel on Cardiac Health
provides recommendations on new and
emerging technologies, indications for use,
utilization of services, etc

e CSBC Data Access and Research Review
Board promotes research projects utilizing
CSBC Registry data

e Cardiac research fellowship positions
supported within CSBC

e Staff initiate and collaborate with clinicians on
research papers

Monitor and report on process and outcomes
of care with clinicians

e Annual meeting with all cardiac surgeons and
interventional cardiologists to review outcomes
to promote improved quality of care and patient
outcomes

e Regular reporting of comprehensive set of
indicators for process and quality of care based
on international standards

e Quality outcomes for electrophysiology
management under development

Improve access to cardiac care for all
BC residents

e Provincial plans in place for electrophysiology
and revascularization

e Revascularization services expanded to IH
decreasing patient travel time & expense;
reducing bed days for patients waiting for
transfer

¢ Wiait times for CABG surgery and EP
procedures actively monitored to ensure
compliance with national standards

e Atrial fibrillation clinics established at all tertiary
cardiac sites to improve service access



Strategic Priority 2: Promoting Healthier Populations

Expanding from a treatment centered to a patient centered approach and extending the reach of

CSBC into high risk areas of the population

e A three-year provincial heart failure plan implemented

e Collaborate with PHSA Population Health on primary care initiatives (obesity, chronic disease management)

e Chair in Women's Cardiovascular Health established in collaboration with UBC Faculty of Medicine, Heart &
Stroke Foundation BC & Yukon Division, BC Women's Hospital and Providence Health Care

¢ Five atrial fibrillation clinics established across the province

Strategic Priority 3: Contributing to a Sustainable Healthcare System

Enhancing system accountability through
collaborative planning with service providers

e Cardiac Service Steering Committee
established in 2009 with senior leadership from
each health authority and meets monthly

e Annual Service Level Agreements signed
between CSBC and health authorities

¢ Funding rates establishing for cardiac
procedures using activity-based costing model,
adjusting for patient complexities and
co-morbidities

e Funding rates and volumes established with
funding recovered for all procedures not
delivered

Enhancing bed utilization through provincial
coordination of patient flow

¢ Daily teleconferencing with triage coordinators

Promoting delivery of evidence-based
therapies (e.g., safer healthcare now, heart
failure, secondary prevention)

Enhancing scrutiny of procedure indications
and regional variation in utilization rates

e Standardized indications for high-cost, low
volume procedures (e.g., micro-axial pump,
thoracic endovascular aortic stents)

e Regional variation in electrophysiology and PCI
under review

Reallocating supply cost savings achieved
through standardization of cardiac medical/
surgical supplies and devices through Health
Shared Services BC provincial procurement

Provincial plans developed for Cardiac Revascularization Services (CR), Congestive Heart Failure Services (CHF), and

Electrophysiology Services (EP).
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Figure 6.1 Actual and Projected Demand for PCI (Volume of Cases 2001-2015)
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Source: Cardiac Services BC Registry, 2001 to 2008 [PCI counts];
and Canadian Institute for Health Information, Discharge
Abstract Database, 1995 to 2008 [AMI trends].

Revascularization Services

Planning of revascularization services commenced in
2004 and culminated in three coronary revascularization
reports (Hay Group 2006; Hay Group 2007; Hay Group
2008) and included a recommendation and subsequent
approval by the Ministry of Health to establish a new
cardiac centre in IH at KGH. IH began providing, on a
transition basis, PCl services in mid-November 2009
and will begin providing heart surgery in 2012. With the
development of this new program, a co-ordinated pro-
vincial plan to realign CR services across the province
was developed.

The plan recommended that CSBC undertake a case
costing and funding review of PCl and heart surgery
services with funded rates reflecting patient acuity, aca-
demic mandates, product standardization and provincial
procurement, and performance improvement.

Case volumes for PCl and heart surgery were projected
and are provided below.

Significance: The projection models provided an ac-
curate estimate of the demand in PCl and heart surgery
service over the last two years. CSBC continues to up-
date the projection models on an annual basis to ensure
that new trends are incorporated into the model.

The models suggest that overall growth is relatively flat
for PCl and isolated CABG with some growth in other
heart surgery procedures. With the commencement of
a new PCl program in Kelowna in November 2009 and
the development of a new surgical program in Kelowna
scheduled for late 2012, there is sufficient physical
capacity in the system to manage the expected vol-
umes. Collaborative planning will be required to manage
the shift in volumes out of existing sites to Kelowna to
ensure that the system continues to operate efficiently.



Figure 6.2 Actual and Projected Demand for Heart Surgery (Volume of Cases 2001-2015)
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Source: Cardiac Services BC Registry, 2001 to 2008

[PCI counts]; and Canadian Institute for Health Information,
Discharge Abstract Database, 1995 to 2008 [AMI trends].

Figure 6.3 Provincial Summary of PCl and Heart Surgery Volumes and Capacity

12,000

—

10,000

8’000 lllllllIlllllllllllI-

6,000

Volume

4,000

2,000

2009/10  2010/11  2011/12  2012/13  2013/14  2014/15  2015/16

Year

Findings: Figure 6.1-3 Over the last two years, the
funded (actual) volumes have closely aligned with ex-
pected volumes and as such the expected volumes are
utilized for budgeting purposes.

A comparison of planned volumes to capacity in
Figure 6.3 indicates an increase of 8.9% of PCl volumes
and 15.1% of heart surgery volumes over the period. If

=== PC| Capacity Plan HS Capacity Plan

=== PCl Planned Volumes HS Planned Volumes

=== PC| Expected Volumes HS Expected Volumes

PCl Unused capacity HS Unused capacity

Definition: The figures show the projected volumes (both planned and

expected) as well as total capacity available in the system. Projected

volumes are based upon two projection models:

e Zero % Growth Model — volumes are projected based upon growth in
the population and aging only; and,

® Underlying Disease Trend Model — volumes are projected based upon
the trend of AMI hospitalizations and the procedure to AMI ratio.
This model considers population growth, aging and disease burden.

Planned volumes are based on the average of the two projection models

and are utilized for planning overall physical capacity required in the

system. Expected volumes are based upon the underlying disease trend

model and are more closely linked to actual volumes. Figure 6.3 provides

an overall indication of the available physical capacity in the system given

current capacity plus the development of a new cardiac centre at KGH.

planned volumes are achieved in 2015/16,

36% additional PCI physical capacity is available and
24% additional heart surgery physical capacity is
available. Hence, overall system capacity is sufficient
into the near future.
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Congestive Heart Failure (CHF)

CHEF is a significant health problem with over 90,000 BC
residents reported to have CHF in 2008/09 with preva-
lence expected to nearly double by the year 2030."2
CHEF care is the most expensive chronic disease in BC
(at a cost of more than $500 million per year), the most
common cause of hospitalization in people over 65
years of age, and has an average one-year mortality rate
of 33%.2

An accurate and timely diagnosis is critical to initiate
treatment that will relieve symptoms, improve quality

of life, reduce hospitalizations and prolong survival.*
Improved management of these patients can avoid as
much as 50% of inpatient care. Family practitioners
provide the majority of care while multidisciplinary clin-
ics are an important resource for patients and healthcare
providers who manage CHF.

CSBC in ACTION

An overall framework for CHF care is currently being
developed that places the patient and primary care
providers at the centre with a stepwise support system
for access to CHF care. Regional health authorities have
developed plans in line with this structure that include:
e Standards for infrastructure, education curricula, best
practice guidelines, treatment protocols/algorithms;

e Seamless consultation, referral, and transfer of pa-
tients (from emergency, hospital, and primary care)
to the regional centre, to the provincial program, and
back to primary care;

e Telemedicine and remote monitoring strategies to
facilitate self-management; and,

e Guidelines for the role of end-of-life decision making
and palliation services (hospital or community based).

CSBC in collaboration with the health authorities have developed a
three-year implementation plan. The plan focuses on the development,
iImplementation, and expansion of evidence-based protocols across
the province with specific focus on the development of telemedicine
strategies and strategies that target specialized populations.

1 Primary Health Care Congestive Heart Failure (CCHF) Registry 2008/09.

2 Cardiology Preeminence Roundtable. Beyond Four Walls: Cost-Effective Management of Chronic Congestive Heart Failure. Washington, D.C.: Advisory Board Company, 1994.
3 Johansen H, Strauss B, Arnold JM, Moe G, Liu P. On the rise: The current and projected future burden of congestive heart failure hospitalization in Canada. Can ] Cardiol

2003;19(4):430-5.

4 Johnstone DE, Abdulla A, Arnold JMO, Bernstein V, et al. Diagnosis and management of heart failure. Can J Cardiol 1994;10:613-631.



Electrophysiology Services

Cardiac electrophysiology is the cardiology subspecialty
focused on the heart’s electrical system and dealing
primarily with heart rhythm disorders (arrhythmia).

EP services span the continuum of care from initial
consult, to diagnostic and therapeutic services, to follow
up. Information from diagnostic EP studies informs the
appropriate therapy for the patient (e.g., medications,
surgical or catheter ablation procedure, or implantation
of a pacemaker/ICD).

Over the past decade, catheter ablation procedures
have expanded dramatically and most recently emerged
as a promising approach for treating atrial fibrillation
(AF). AF is the most prevalent of all arrhythmias and

is responsible for over 580 hospital admissions per
100,000 population annually in Canada. In 2008, there
were two EP centres in BC (RJH and SPH) performing
approximately 1,250 ablations annually. Significantly
long waits were noted with the total wait time for a
complex ablation (i.e., from initial consult to procedure)
estimated at 2.5 years. As a result of the long waiting
times a provincial review of EP services was conducted
in May 2008.

Significance: In total 30 recommendations were put

forward requiring:

e Development of a provincial EP database and wait list
management system including a standardized patient
triaging system;

¢ |Increased EP lab capacity within the system to
achieve a target volume of 2,500 EP procedures annu-
ally by 2011/12;

e Funding for additional procedure volumes and rates;
e Establishment of AF Clinics at each centre to provide
better support to patients and healthcare providers,
reduce wait times, allow more efficient and effective
use of EP physician time, standardize wait-list man-
agement, and enhance the ability to recruit EP physi-

cians; and

¢ Development of a regional network of EP services in
the lower mainland organized around a single united
group of electrophysiologists and linked to BC Chil-
dren’s Hospital and RJH through formal and collab-
orative efforts in registry development, transparent
wait-list management, long-term outcomes research,
standards development, and systematic approaches
to treating patients presenting with arrhythmias may
be possible.

All recommendations were acted upon with new or
expanded services in place or under development.
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Table 6.1 Device Implants - Pacemaker Projections (2008/09 - 2015/16)

S Exfroa‘:zo’g‘: oq  2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
H 684 703 721 739 757 778 799 819 838
FH 1,019 1,053 1,086 1,121 1,156 1,197 1,238 1,280 1,323
VCH 712 731 748 765 783 803 825 845 867
VIHA 843 863 881 899 919 942 966 990 1,014
NH 124 129 133 138 143 149 155 160 167
BC 3,383 3,479 3,570 3,662 3,759 3,870 3,983 4,094 4,209

Table 6.2 Device Implants — ICD Projections (2008/09 - 2015/16)

S Exfg‘:)’({gﬁed 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
H 120 128 137 148 160 175 192 211 233
FH 172 184 198 213 231 253 278 307 340
VCH 132 140 150 161 173 189 207 227 251
VIHA 169 182 196 212 231 254 281 311 345
NH 26 28 30 32 35 39 43 48 54
BC 620 662 711 766 830 910 1,001 1,104 1,223

Table 6.3 EP Planning Parameters (2008/09 - 2011/12)

2007/08 Actual 2008/09 2009/10 2010/11 2011/12

EP Studies 282 280 300 325 350
Ablations 749 750 800 875 1,100
Complex Ablations 374 775 875 1,000 1,150
Total 1,405 1,805 1,975 2,200 2,500
Electrophysiologists 7 9 1 13 14
Procedures per electrophysiologist 201 201 180 169 179
Laboratories 2.0 2.9 3.3 3.6 4.1
Procedures per laboratory 703 622 617 611 610

Definition: Tables indicate expected volumes for pacemakers, ICDs, and electrophysiology procedures, age >20, excluding out-of-province volumes.
The projection models were defined separately for each of the procedure groups and adjusted for population growth and aging. Given data limitations
in the reporting of EP procedures, a target volume of 2,500 EP procedures was estimated annually for British Columbia. Ideally this target would be
achieved over a period of time that would allow for wait list verification and careful monitoring of wait list activity as well as a better understanding of

appropriate utilization rates.




Findings: Growth in ICD volumes represented the
largest budget pressure to CSBC in 2010/11. New
clinical trials supported the benefit of expanding
indications for ICD implants for primary prevention and
enhanced education of physicians about appropriate
management of heart failure for traditional indications
has resulted in increased need for appropriate ICD
implants. As such, the projection models have under-
estimated the expected volume of ICDs.

As a result of the report, CSBC invested over $6.5

million in EP services resulting in significant service

volume increases for EP from:

e 1,250 ablations annually (2007/08) to 1,750
(forecasted 2010/11);

e 620 ICDs annually (2007/08) to 845 (forecasted
2010/11); and,

e 45 laser lead extractions (2007/08) to 60 (forecasted
2010/11).

CSBC has also developed a separate EP module to
effectively manage wait times, track volumes, and
monitor trends; we have also implemented a triage
coordinator at each site to actively manage and prioritize
wait listed patients, especially high-risk patients.

In 2010/2011, CSBC developed four AF clinics with

an additional clinic at KGH planned for 2011/12. The
purpose of the clinics is to enhance patient and
healthcare provider access to specialized EP knowledge
using nurse educators and nurse practitioners to
facilitate telephone intake, case conferencing, group
education classes, intake consultation visits, facilitated
referral for specialized services, anticoagulation
management, follow-up clinics, and case management.

CSBC in ACTION

A Metro Vancouver Heart Rhythm Committee was established to
plan EP services in the lower mainland including the expansion
of the number of laboratory days, and recruitment of additional
electrophysiologists. CSBC has also reviewed current projections,
utilization patterns, and funding rates to assess requirements into

the future.
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Financlal Resources

The 2010/11 operating budget for CSBC is approximate-
ly $165 million to support cardiovascular disease-related
treatment services and secondary prevention. The
budget is managed through service level agreements
as well as monthly monitoring of wait lists, wait times,
and procedure volumes at the Cardiac Services Steering
Committee (CSSC).

Funding is allocated to health authorities based upon a
rate-based funding model that incorporates supply cost
changes, introduction of new technologies, devices and/
or drugs, changes in patient acuity, price savings from
provincial tenders, and results of continuous case cost-
ing analysis.

Procedure volume projections are reviewed annually
against actual utilization, regional utilization variation
corrections, changing indications for procedure use, ac-
ceptance of new technologies, and corresponding wait
times.

This section provides an overview of the budgeted vol-
umes and allocation of funds for the 2010/11 fiscal year.
Throughout the fiscal year, CSBC, in collaboration with
the health authorities, manages cost pressures across
the cardiac programs. As such, the budget provides an
estimate of future spending at a point in time.

Financial Resources:
Cardiac Procedures Volumes
and Budget by Major Program

Significance: CSBC’s operating budget is used to set
and articulate provincial priorities as well as to compare
actual operating results against planned strategies.

The 2010/11 budget represents one year of a four-

year budget; i.e., 2010/11 to 2013/14 and therefore,
represents progress toward the agency'’s overall goals.
Ongoing management of throughput, wait lists, and
wait times allow CSBC to evaluate performance against
planned strategies.



Table 7.1 Cardiac Procedure Volumes by Major Program, 2009/10 - 2010/11

Program 2009/10 Actual Budget 2010/11 Preliminary Budget
Heart Surgery 3,412 3,414
Thoracic Endovascular Aortic Repair (TEVAR) 14 20
Transcatheter Aortic Valve Implant (TAVI) 89 100
Acute Heart Failure 48 53
PCI/Other Interventional Procedures 7,217 7,182
Diagnostic Catheterization 11,623 12,146
Electrophysiology (EP) Studies 351 300
EP Ablations 783 800
EP Complex Ablations 755 900
Lead Extractions 75 90
Implantable Cardioverter Defibrillators (ICD) 752 760

Table 7.2 Cardiac Services BC Budget by Major Program, 2009/10 - 2010/11

Program

2009/10 Budget ($ 000)

2010/11 Budget ($ 000)

Percentage of Total Budget

Heart Surgery $ 61,438 $ 61,518 37.2%
Thoracic Endovascular Aortic Repair (TEVAR) $ 518 $ 830 0.5%
Transcatheter Aortic Valve Implant (TAVI) $ 2,711 $ 3,640 2.2%
Acute Heart Failure $ 4536 $ 5,098 3.1%
Cath Lab* $ 25,618 $ 42,264 25.5%
Electrophysiology $ 28,742 $ 28,240 17.1%
Heart Failure & Secondary Prevention $ 4,785 $ 4,785 2.9%
BC Children’s Hospital $ 687 $ 687 0.4%
Registry $ 1,240 $ 1,340 0.8%
Other Programs $ 35,172 $ 17,065 10.3%
Total $ 165,447 $ 165,467 100.0%

*Diagnostic catheterizations funded directly in 2010/11 within the cath lab. Funds were re-allocated from Other Programs (Medical/Cardiothoracic Services).

Definition: Tables show the projected volumes and corresponding budget for 2010/11 by major program. To determine the budget for 2010/11, a
funded rate per case is derived for each procedure and multiplied by the projected volume. Volumes are projected for several years based upon numer-
ous factors including historical utilization patterns, the age-sex profile of the population and population forecasts. Market share assumptions are then
applied to allocate program volumes to cardiac sites.

Findings: Procedure volumes increased from 2009/10
while the total budget remained unchanged. Cost
savings from provincial procurement have resulted in

price savings which were redirected to address
access-to-care issues.
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Appendix
CSBC Staff Contributors

The following CSBC staff directly contributed to the creation of this report:

« David Babiuk, Provincial Executive Director

«  Karin Humpbhries, Provincial Director, Data Services, Evaluation and Research
e Min Gao, Director, Biostatistics and Data Manager

e Christopher Thompson, Medical Director

e Alexandra Flatt, Director of Planning, Operations and Finance

e Janis McGladrey, Clinical Services Planning and Operations Lead
« Lillian Ding, Senior Biostatistician

*  May Lee, Senior Biostatistician

e Sharon Relova, Epidemiologist

* Aihua Pu, Biostatistician

* Ruth Zhang, Biostatistician

e Caroll Co, Statistical Analyst

« Fei Wang, Statistical Analyst

e Julia Zhu, Data Analyst

e Tricia Louis, Data Integrity Specialist

«  Crystal Beers, Business Development Senior Systems Analyst



