EVALUATING THE APPROPRIATENESS OF
CORONARY REVASCULARIZATION
PROCEDURES AT HADASSAH HOSPITAL:
ADHERENCE TO CLINICAL PRACTICE
GUIDELINES
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INTRODUCTION

Coronary revascularization procedures have proven to be life-saving for some
patients and have revolutionized the treatment of cardiovascular disease'. With the
technology of these procedures improving rapidly, the choice of which method to use
is becoming a harder one. Although some patients will clearly benefit from one
procedure over another, several indications are less apparent and each procedure
offers its own advantages and poses its own set of risks™. In recent years, following
trends in the United States, the number of coronary artery bypass graft (CABG)¢
operations performed at Hadassah University Hospital has declined in favor of
percutaneous coronary intervention (PCI). In the United States in 2003, 664,000 PCI
procedures and 467,000 CABG operations were performed. Rates of CABG surgery
in the United States have steadily decreased since 1995, while rates of PCI procedures

increased by 326% between 1987 and 2003.*

*Table 1 - List of commonly used abbreviations

CABG - coronary artery bypass graft

LAD - left anterior descending

LM - left main

MI — myocardial infarction

PCI — percutaneous coronary intervention — refers to balloon
angioplasty with and without the insertion of intracoronary stents
PTCA — percutaneous transluminal coronary angioplasty — refers to

balloon angioplasty without the insertion of intracoronary stents




At Hadassah, before local guidelines for coronary revascularization were
developed in 2004, according to senior doctors, the decision as to which procedure to
use when both were technically feasible, was made according to ACC/AHA
guidelines from 1999 for CABG and from 1993 for PTCA. Adherence to these
guidelines has never been assessed and the subsequent technological advances in
these procedures have necessitated the creation of new guidelines that incorporate the
latest studies and levels of evidence. Hadassah Hospital’s recently-developed clinical
practice guidelines provide specific indications for each procedure and ensure that
correct care is given to every patient.

This study evaluates the appropriateness of coronary revascularization
procedures performed at Hadassah Hospital as judged by adherence to the 2004
clinical practice guidelines. Appropriateness studies are one method of detecting and
eliminating underuse, overuse and misuse of medical procedures’. Underuse of
proven effective treatments leads to missed opportunities to improve health and
function and may even lead to preventable deaths’. A previous study demonstrating
adverse effects as a result of the underuse of cardiac revascularization — both surgery
and angioplasty — found that among patients who were considered candidates for
coronary-artery revascularization but who received medical therapy instead, there was
an increased incidence of death and of nonfatal myocardial infarction’. Among
patients who were considered candidates for angioplasty but who received medical
therapy instead, there was an increased incidence of angina at 30 days. The study
showed that revascularization was not performed in about 30 percent of patients who
were considered candidates for it.

Overuse occurs when the potential for harm exceeds the potential benefit of

the procedure and misuse occurs when an appropriate treatment has been selected but



the patient undergoes a preventable complication. Reducing overuse spares patients
the unnecessary risk involved in a procedure and reduces costs. Lowering the
incidence of misuse improves quality of care by preventing complications and related
costs.

There are several methods to assess the appropriateness of use of a procedure.
The most accurate method evaluates the outcomes of applying that revascularization
procedure for any given indication at a specific point in time.® If the possible benefits
(prolonged life, cure of disease, pain alleviation) sufficiently outweigh the risks
(mortality, peri-procedural complications, pain) of a procedure, then performing that
procedure is considered appropriate.” Outcome studies strive to provide complete and
consistent evidence for the risks and benefits of any treatment for any given
indication, but they are frequently outdated by the time the results emerge and the
data often lags behind technological advances. In addition, results of outcome studies
often conflict, the conditions under which studies are carried out and the selection of
patients vary, and findings in one population may not be generalizable to another.
Additionally, outcome studies provide weaker evidence than randomized clinical
trials, due to the difficulty in eliminating biases.

An alternative method is based on expert consensus. This method asks experts
to decide which procedures are most appropriate for specific clinical scenarios after
they have reviewed the available information. This method is limited by the available
outcome data and its use of subjective opinions, but helps clarify which treatments are
most appropriate for individual patients at a given point in time. It is efficient and
comprehensive and the recommendations are applicable for the time they are

rendered.



This study incorporates both of these methods by measuring appropriateness
as determined by adherence to guidelines. The development of clinical practice
guidelines is one method of improving appropriateness ratings by providing
recommendations from specialists that are directly based on evidence. Guidelines are
a product of expert consensus (among cardiologists and cardiac surgeons) and are
based on randomized controlled trials, as well as available outcome data. With the
enormous advances in outcomes research in the past few years, developing and
assessing adherence to clinical practice guidelines explicitly linked to evidence have
become valuable tools for improving quality in medicine."

The first studies measuring appropriateness rates of CABG and PCI were
intended to identify the possible overuse of CABG surgery''. Since then, the
improvements in PCI techniques and medical therapy have significantly changed the
picture. With the decline in the number of CABG operations performed in recent
years, cardiothoracic surgeons at Hadassah have raised the question as to whether
there is an underuse of this procedure. Frequently, they claim, the decision as to
which revascularization procedure to use is made when the patient is in the midst of
undergoing diagnostic angiography and the choice is presented with an automatic bias
in favor of PCI. In response, following suggestions by the director-general of
Hadassah, a committee was appointed to draft coronary revascularization guidelines.
This study, which evaluates adherence to these guidelines, provides valuable
information regarding the prevalence of inappropriate use of these procedures as well
as risk factors for inappropriateness and constructive feedback on how to improve the

standard of care at Hadassah.



MATERIALS AND METHODS
I. STUDY DESIGN

This is a descriptive prospective observational study that evaluates a cohort of
318 patients who underwent left-sided cardiac catheterization at Hadassah Hospital in
Ein Kerem from the period of January 17, 2005 until March 8, 2005. Excluded from
this study were pediatric patients, patients undergoing right-sided heart
catheterizations and patients who had previously undergone coronary artery bypass
graft surgery who had catheterizations in this period. Treatment decisions for patients
who are status-post CABG surgery are very individual and take into account the
patient’s specific anatomy, prior surgical complications and other variables not
included in the guidelines and were therefore excluded from this study. Among
patients who underwent both right and left-sided heart catheterizations, the left-sided
heart catheterization was included in the study.

A total of 363 consecutive cardiac catheterizations were performed between
January 17 and March 8, 2005. Of those, 45 catheterizations were excluded from this
study for the following reasons: 26 patients had previously undergone CABG
operations, 10 patients underwent right-sided heart catheterizations only, 6 were
pediatric patients (six years-old and under) and 3 patients underwent repeat
angiograms — as follow-up or for the treatment part of a previous angiogram in the
same period. In cases of repeat angiograms for treatment, only one angiogram during
this period was included in the study.

The primary outcome measure in this study is the percentage of patients
undergoing diagnostic coronary angiography who were referred for coronary
revascularization procedures deemed appropriate and inappropriate. The study also

assesses the risk factors for inappropriate procedures.



Revascularization procedures include CABG surgery performed by
cardiothoracic surgeons and PCI, i.e. balloon angioplasty, with or without bare-metal
or drug-eluting intracoronary stents, performed by interventional cardiologists.

This study is intended to improve the quality of medical care in Hadassah and
carries the approval of the Helsinki committee. In addition, it has been approved by
the heads of the departments of cardiology, cardiothoracic surgery and the director-

general of Hadassah Hospital.

II. DEVELOPMENT OF GUIDELINES

Experts in cardiology, cardiothoracic surgery and the chairman of the quality
and safety committee in Hadassah Hospital jointly drafted guidelines for appropriate
use of revascularization procedures based on review of the literature, evidence-based
medicine and ACC/AHA Guidelines. These guidelines present a set of clinical
scenarios or indications for use of CABG and PCI. Each indication takes into account
clinical information, coronary anatomy according to angiography and other non-
invasive cardiac imaging results as well as technical considerations. The definitions
for terms in the indications accompany the text. The guidelines include levels of
evidence for every indication for revascularization. They were reviewed, edited and
approved by the staffs of both the cardiology and cardiothoracic surgery departments.

The final version of the guidelines is included in the Appendix at the end of the paper.

II1. APPROPRIATENESS RATINGS
Appropriateness is defined as choosing a procedure whose benefits (prolonged
life, better quality of life) outweigh its risks (death, procedure-associated morbidity)

according to latest evidence in the literature. Inappropriateness is defined as choosing



a procedure despite the fact that another procedure may have a better outcome
according to evidence. A procedure was considered inappropriate if its risks
outweigh its benefits. Because this study is based on adherence to guidelines,
appropriateness was determined by the degree of adherence to guidelines and was
scored on a scale of 1 to 5 as follows:
1- Complete adherence to guidelines.
2- Adherence to guidelines in cases where both revascularization procedures apply.
That is, in cases where the evidence does not support a specific recommendation and
requires individual consideration for each patient, the guidelines leave room for either
revascularization procedure. In these cases, either revascularization procedure
performed would be considered appropriate.
3- Deviation from guidelines for medical reasons. This includes patients with co-
morbidities and/or advanced age who may benefit from less invasive procedures
despite the recommendation of the guidelines. In these cases, clinical judgment was
used to determine the correct treatment for every patient.
4- Deviation from guidelines due to patient preference. In cases of patient refusal of
the procedure recommended by the guidelines, there is a deviation from the literal
guidelines regarding the actual procedure used, though the choice is compatible with
the Patient’s Rights Law.
5- Complete deviation from guidelines, without notable reason.

Ratings of 1, 2, 3 and 4 were considered “appropriate” use of a procedure in a
given case and a rating of 5 was interpreted as “inappropriate” use of a procedure in a
given case. Although in cases where patients chose a procedure not recommended by

the guidelines (ratings of 4), the medical risks may outweigh the benefits, these cases



were counted as appropriate to signify the importance of patient autonomy in

treatment decisions.

IV. ASSESSING ADHERENCE TO GUIDELINES

Patients’ catheterization reports and discharge letters were evaluated to
determine adherence to guidelines. Each file was analyzed for the following
variables: patient presentation and symptoms, number and type of coronary arteries
involved, characteristics (location and complexity) of lesions, whether previous
procedures were performed on the involved lesions and whether the patient suffered
from diabetes mellitus or renal failure. Renal failure was determined by elevated
levels of serum urea and creatinine (cases of only proteinuria were not counted). In
relevant cases, evidence of ischemia in cardiac scans (reversible filling defects) and
left ventricular function per echocardiogram or ventriculography were assessed. In
cases where left ventricular function was unknown, it was assumed to be normal. In
addition, demographic information was obtained such as gender and age. Based on
the information obtained from the records each case was assigned an indication. The
treatment decision was then interpreted as appropriate or inappropriate according to
the indications in the guidelines.

The involvement of coronary arteries was determined as follows: significant
stenosis of the left main artery was defined as narrowing of over 50%. Stenosis of all
other coronary arteries was defined as narrowing of 70% or more. The number of
vessels involved was defined by the four major coronary arteries: the left main (LM),
left anterior descending (LAD), left circumflex and right coronary arteries. Stenoses
(to the degree defined above) in any branches of the LAD, circumflex and right

coronary arteries were considered to be diseases of the arteries themselves. If more



than one branch of only one of those arteries was involved to a significant degree, it
was considered single-vessel disease.

In cases of missing information or ambiguity in the catheterization report, the
angiogram film was reviewed by an expert in cardiothoracic surgery and the
information was obtained based on that review.

Possible biases of this study include selection bias, information bias and
Hawthorne bias. To minimize selection bias, all patients undergoing coronary
catheterization procedures at Hadassah within a specific period of time were chosen.
A provider selection bias may still exist if Hadassah doctors refer patients for
revascularization procedures that differ significantly from those undergoing
revascularization at other hospitals. As in any study, the Hawthorne bias, in which
people perform differently when being scrutinized, must be taken into account.

In addition, the guidelines do not include all possible clinical scenarios.
Several patients in the study underwent angiography for an indication that was
unspecified in the guidelines. These patients (referred to as status-post myocardial
infarction) had myocardial infarctions that underwent spontaneous reperfusion or
were treated by thrombolytic therapy and within one month of the infarct, they were
referred for angiography. The treatment decisions for these patients were assessed as

though they presented as asymptomatic or with mild angina pectoris.

V. STATISTICAL METHODS
The sample population size was calculated using a confidence interval.
Assuming an inappropriateness rate of 5%, n=300, the 95% CI would be 2.9% <P <

8.3%, an interval which provides a sufficiently informative and precise estimation.



Studies testing appropriateness rates for CABG and PTCA in New York State have
found low overall inappropriateness rates for both procedures.'* '* (2.4% for
inappropriate CABG operations and 4% for inappropriate PTCA.) This study
postulated a similarly low rate of inappropriate revascularization procedures at
Hadassah.

A computer-based algorithm was used to classify the patients into different
groups based on presentation, angiogram results, treatment and score of
appropriateness. The numbers and percentages of patients in every category, as well
as the frequencies and percentages of appropriateness in every category were then
calculated. All calculations and analyses were done with SPSS statistical software;

charts are used to present some of the results.

RESULTS

318 patients — 251 males and 67 females - were included in the final analysis
of the study. The mean age the study population was 61.8 years. 32 CABG
operations were performed and 153 patients underwent PCI. (Two patients underwent
PCI and then CABQG). 51 patients were treated conservatively. 84 patients had normal
or patent coronary arteries and no further intervention was required.

The overall inappropriateness rate of treatment for coronary disease in
Hadassah for the period of January 17, 2005 - March 8, 2005 is 5.7% (n=18).
Overall ratings and scores of appropriateness are shown in Tables 2 and 3.

Frequencies and appropriateness rates of the various treatments are shown in Table 4.



Table 2 — Appropriateness rating

Rating Frequency (Percentage)
Appropriate 300 (94.3%)
Inappropriate 18 (5.7%)

Table 3 — Scores of appropriateness of treatment

Score Frequency (Percentage)
1 271 (85.2%)
2 19 (6.0%)
3 6 (1.9%)
4 4 (1.3%)
5 18 (5.7%)

1 — complete adherence to guidelines

2 —adherence to guidelines when both procedures are appropriate
3 — deviation from guidelines for medical reasons

4 — deviation from guidelines due to patient preference

5 — deviation from guidelines without notable reason

Amongst the 28 patients not treated in accordance with the guidelines (ratings
of 3, 4, 5): Six patients (with a rating of 3) were managed according to clinical
judgment and not in accordance with the guidelines for medical reasons. Of these,
four had triple vessel disease (three were treated conservatively and one was rejected

by the cardiac surgeons due to high surgical risk and was treated by PCI); two had



single or double-vessel disease and were treated conservatively due to considerable

co-morbidities.

Table 4 — Ratings of appropriateness of treatment

Treatment Frequency of treatment Appropriate*  Inappropriate®*
(Percentage of all patients) (Percentage) (Percentage)
None 84 (26.4%) 84 (100.0%) 0 (0.0%)
Conservative 51 (16.0%) 46 (90.2%) 5(9.8%)
PTCA 26 (8.2%) 23 (88.5%) 3 (11.5%)
PTCA + stent 125 (39.3%) 116 (92.8%) 9 (7.2%)
CABG 30 (9.4%) 30 (100.0%) 0 (0.0%)
PTCA + CABG 2 (0.6%) 1 (50.0%) 1 (50.0%)

* number (and percentage) of patients treated appropriately within a specific
treatment group

** number (and percentage) of patients treated inappropriately within a specific
treatment group

Four patients (with a rating of 4) chose PCI or medical therapy instead of the
recommended treatment. Of these, one had triple-vessel disease and diabetes and
chose PCI; one had stable angina, single-vessel disease, a scan positive for ischemia
and reduced left ventricular function and chose medical therapy; one had single-vessel
disease, an ostial lesion in the proximal LAD and chose PCI; one had triple-vessel

disease involving the proximal LAD with a high risk for PCI and chose PCI.




Eighteen patients were treated inappropriately (rating of 5). Of these, eleven
had triple-vessel disease and either diabetes mellitus, renal failure or both and were
treated with PCI (four of these patients were status-post MI); three had coronary
disease with proximal LAD involvement and a high risk for PCI (two were treated
with PCI and one was treated conservatively); two had single-vessel disease, positive
scans for ischemia, reduced left ventricular function and were treated conservatively;
two had triple-vessel disease and were treated conservatively.

Among the groups of patients presenting with different symptoms the only
group with a significantly high rate of inappropriateness is the group of patients
undergoing angiography within one month of a myocardial infarction. This set of
patients had a 26.7% rate of inappropriate treatment. Frequencies and appropriateness
rates according to patient presentation are shown in Table 5.

Among the four patients treated inappropriately in this group (S/P MI): three
underwent angiography more than a week after the infarct, were asymptomatic,
suffered from diabetes mellitus and triple-vessel disease and were treated by PCI; one
underwent catheterization five days after the MI, suffered from triple-vessel disease
and diabetes mellitus and PTCA was attempted unsuccessfully. (The patient was

subsequently referred to CABG surgery.)



Table 5 — Ratings of appropriateness according to clinical presentation

Presentation Frequency of  Appropriate* Inappropriate®*
presentation (Percentage) (Percentage)
(Percentage)
Asymptomatic 53 (16.7%) 51 (96.2%) 2 (3.8%)
Stable angina pectoris 165 (51.9%) 154 (93.3%) 11 (6.7%)
Non ST-elevation acute 54 (17.0%) 53 (98.1%) 1 (1.9%)

coronary syndrome

ST-elevation 31(9.7%) 31 (100.0%) 0 (0.0%)

myocardial infarction

Status-post myocardial 15 (4.7%) 11 (73.3%) 4 (26.7%)

infarction

* number (and percentage) of patients treated appropriately within a specific
presentation group

** number (and percentage) of patients treated inappropriately within a specific
presentation group

Among patients with different angiogram results — patients with triple-vessel
disease had the highest rate of inappropriate procedures — 21.0% (n=13). Frequencies
and appropriateness rates according to angiogram results are shown in Table 6. Most
of the inappropriate cases are accounted for by patients with diabetes mellitus or renal

failure who were not treated by CABG.



Table 6 — Ratings of appropriateness according to angiogram results

Angiogram result Frequency Appropriate* Inappropriate**
(Percentage) (Percentage) (Percentage)
Normal coronaries or 86 (27.0%) 86 (100%) 0 (0%)

insignificant disease

Single-vessel disease 99 (31.1%) 95 (96.0%) 4 (4.0%)
Double-vessel disease 71 (22.3%) 70 (98.6%) 1 (1.4%)
Triple-vessel disease® 62 (19.5%) 49 (79.0%) 13 (21.0%)

* number (and percentage) of patients treated appropriately within a specific
angiogram-result group

** number (and percentage) of patients treated inappropriately within a specific
angiogram-result group

*includes patients with triple-vessel disease and LM involvement (n=4)

Risk factors for inappropriate treatment were found in two groups of patients;
patients with triple-vessel disease and diabetes or renal failure and patients with
proximal LAD disease with a high risk for PCI procedures. A total of twenty patients
in this study who presented as asymptomatic or with stable angina pectoris had triple
vessel disease and either diabetes or renal failure. Only seven of them were treated
with CABG, despite that being the recommended management (65% rate of
inappropriateness). Mean ages for those treated with CABG (mean age 62.57) and
those treated with PCI (mean age 62.46) were similar, and there was no significant
gender difference among the patients treated with CABG and those treated with PCI
(p-value 0.452 using the Chi-square test).

Additionally, only ten of seventeen patients who presented as asymptomatic or

with stable angina pectoris who had coronary disease involving the proximal LAD




artery with a high risk for PCI (ostial, calcified, totally occluded or long lesions) were
treated with CABG surgery (41.2% rate of inappropriateness). Amid the ones treated
inappropriately, four were treated by PCI and three were treated conservatively.
Again, ages were similar among those treated appropriately (mean age 61.7 years) and
inappropriately (mean age 65.4 years) and no significant gender difference was found
among those treated by CABG or other treatments (p-value 0.388 using the Chi-
square test).

All patients with coronary disease involving the left main artery (n=10)

received appropriate treatment.

DISCUSSION
The overall rate of complete deviation from guidelines at Hadassah is not high

(5.7%) and is similar to rates found in the literature.'*"*

Rates of inappropriateness
are only high among certain subgroups of patients: patients suffering from triple-
vessel disease (21.0%), especially those with co-morbidities, and those with coronary
disease involving the proximal LAD (41.2%). A possible explanation for the high
rates in these groups is the conflicting evidence and controversial recommendations
for these sets of patients, as seen in the literature below.

Outcome studies comparing survival rates among patients with multi-vessel
disease who underwent CABG or PCI exhibit contradictory results. One study
comparing the incidence of major adverse cardiac and cerebrovascular events
(MACCE) amongst patients with multi-vessel disease treated with CABG or stents
showed no significant difference in death, stroke or myocardial infarction rates

between the groups. However, the incidence of repeat revascularization was

significantly higher in the stent group.'



But in a second study comparing CABG and stenting among patients with two
or more diseased coronary arteries, CABG was associated with higher rates of long-
term survival as well as less of a need for repeat revascularization.'” The lack of
adherence to guidelines for patients with multi-vessel disease reflects the lack of
conclusive evidence for these patients. Previous studies have shown that physicians
are more likely to deviate from recommendations in situations where the treatment
value is debatable and sometimes, later studies prove their judgment correct.'®

An alternative explanation for the high rate of inappropriate use of PCI is lack
of patient involvement in the decision process. Cardiologists are sometimes accused
of “self-referral” — as a patient undergoes a diagnostic angiogram, the cardiologist
will frequently determine the need for a revascularization procedure and perform the
necessary intervention during the same session.'” The patient is often not in a
position to rationally make a decision or consider alternative procedures and
cardiothoracic surgeons are not always afforded the opportunity to present surgical
options. To avoid this, patients have to be informed of all their choices prior to the
diagnostic angiogram and input should be provided by both cardiologists and cardiac
surgeons.

There are several limitations to this study. Because it is based on guidelines,
problems inherent in the guidelines affect the validity of the conclusions. The
guidelines are based on outcome data and randomized controlled trials available for
the time they were written. Recommendations are rapidly changing, new outcome
studies are constantly being concluded and new recommendations are continuously
being published. This study is valuable in assessing appropriateness at a given point
in time. As guidelines become outdated, the conclusions of this study become less

relevant. Additionally, recommendations based on Level C evidence may lack



sufficient strength to determine appropriateness. Studies have demonstrated that
adherence to guidelines improves when the guidelines are based on evidence from
clinical trials.*® It is difficult to render a treatment decision inappropriate when the
evidence supporting the recommendation is weak.

A further limitation of this study is its reliance on catheterization reports. The
results are based on data and angiogram reports written by the cardiologists
performing the diagnostic angiography. During analysis of the data, the
catheterization films were not reviewed by other cardiologists or by cardiac surgeons.
If experts were to re-analyze the films, the angiograms may be interpreted differently,
thereby affecting the reproducibility of the results. Studies have shown wide
variations in angiographers’ assessments of coronary disease that significantly affect
treatment recommendations.”’ Possible ways to avoid this include using computer
programs to more objectively quantify arterial luminal narrowing or instituting second
independent readings of angiograms before recommending revascularization.*

To improve the validity of the results, a selection bias was minimized by
including all patients undergoing angiography during the selected period of time, with
minimal exclusion criteria. National registries indicate that patients at Hadassah are
typical of patients undergoing revascularization procedures at other hospitals and the
data is therefore comparable to rates at other hospitals. Each hospital has to be
individually evaluated for correct appropriateness rates.

Several factors may contribute to the low rates of inappropriateness at
Hadassah. First, the development of guidelines at Hadassah might indicate a greater
interest in quality assurance and therefore higher appropriateness rates there.
Involvement of the staffs of the cardiology and cardiac surgery departments in

developing the guidelines also increases the likelihood of higher adherence rates. In



addition, at Hadassah, the decision to perform revascularization is usually undertaken
by two cardiologists who review the angiogram prior to the procedure; when CABG
is considered an option, a cardiac surgeon also examines the film. These second
independent readings lower the chance of misinterpretation of the film and likely
lower the rates of inappropriate treatment.

The guidelines primarily discuss invasive revascularization procedures, but
just as interventional procedures are rapidly improving, medical therapy for coronary
artery disease has drastically improved over the last few years. Breakthroughs in
medical therapy have caused it to be the subject of a few studies comparing it as an
alternative procedure to PCI. Recent studies have demonstrated that medical therapy
alone, in cases of low-risk stable coronary artery disease (1 or 2 major coronary
arteries narrowed by >50%, an ejection fraction >40%, and mild to moderate
symptoms of angina pectoris) is at least as effective as PTCA in preventing acute
myocardial infarction and other major cardiovascular events as discussed below.

In 2003, the second Randomized Intervention Treatment of Angina (RITA-2)
studied the long-term effects of PTCA vs. anti-anginal medical therapy. Although
symptoms of angina improved after either PTCA or medical therapy, there was no
significant mortality benefit for patients undergoing PTCA after seven years of
follow-up.” Likewise, the Trial of Invasive vs. Medical Therapy in Elderly Patients
(TIME) analyzed elderly patients (mean age of 80) with chronic angina who were
randomly assigned to coronary angiography with revascularization or medical
therapy. After one year, the number of patients with anginal symptoms, death or
nonfatal myocardial infarction in both groups was similar.**

These studies demonstrate the fast pace of change in the management of

coronary artery disease. Guidelines need to be updated regularly to incorporate the



latest outcome data for all treatment options. Adherence rates may improve with

stronger evidence and presentation of all possible treatments.

CONCLUSION

This study found a low overall rate of inappropriate coronary revascularization
procedures performed at Hadassah. Risk factors for inappropriate use of procedures
were found among specific groups of patients, particularly those with multi-vessel
disease. Raising adherence rates includes more thoroughly informing the patients of
their treatment options as well as updating guidelines regularly to incorporate the

latest outcome data and available evidence.



SUMMARY

Background - Coronary revascularization procedures have proven to be life-
saving for some patients and have revolutionized the treatment of cardiovascular
disease. Though these procedures are widely employed in Hadassah Hospital, no
formal assessment of the appropriateness of their use has been done. With the recent
development of clinical practice guidelines, the appropriateness of the performance of
these procedures can now be evaluated. Determining appropriateness rates is at the
heart of improving quality of medical care and reducing the overuse, underuse and
misuse of interventional procedures.

Objective — This study sought to determine appropriateness rates of coronary
revascularization procedures performed at Hadassah as measured by adherence to
2004 clinical practice guidelines.

Methods — This is a prospective observational cohort study that includes 318
patients who underwent coronary angiography at Hadassah between January 17 and
March 8, 2005. Patient files and angiogram reports were analyzed for the following
variables: patient presentation, number and type of coronary arteries involved,
characteristics of lesions, previous procedures on the involved lesion, co-morbidities —
such as diabetes mellitus or renal failure and in relevant cases, results of cardiac scans
and left-ventricular function were assessed. Each case was assigned an indication
according to the guidelines and the level of adherence to guidelines was determined
on a scale of 1-5. Ratings of 1-4 were deemed appropriate and a rating of 5 was
considered inappropriate. The number and percentage of patients with scores of
appropriateness and inappropriateness were calculated.

Results - The rate of inappropriateness for revascularization procedures

during this period was 5.7%. The overall rate of inappropriateness was found to be



low, but significant risk factors for inappropriateness were found among two groups
of patients: patients with triple-vessel disease (21.0% rate of inappropriateness),
especially those with diabetes mellitus or renal failure and patients with coronary
lesions in the proximal left-anterior descending artery at high-risk for percutaneous
coronary intervention (41.2% rate of inappropriateness).

Conclusions - Possible explanations for the high rates of inappropriateness
among these groups of patients include contradictory outcome data for patients with
multi-vessel disease, as well as the problematic set-up of the catheterization and lack
of sufficient presentation of all treatment options prior to angiography. Improving
guideline adherence and appropriateness rates includes updating guidelines regularly

to ensure correct care.
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