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CLINICAL SCENARIO

You are a general internist attending
a medical advisory committee meeting
as the newly appointed chief of staff in
a large community hospital affiliated
with a major health maintenance orga-
nization. A junior administrator presents
data showing that the hospital’s utiliza-
tion of percutaneous transluminal coro-
nary angioplasty (PTCA) is high rela-
tive to similar-sized centers with similar
numbers of interventional cardiologists.
He insinuates that unnecessary PTCAs
are being done. The cardiologists pres-
ent are infuriated, and the meeting de-
generates into a shouting match. After
the hospital chief executive officer brings
the meeting back to order, you and the
chief of cardiology agree to research the
matter independently and report back
in 1 week.

THE SEARCH

Raw utilization data are insufficient
to assess whether cardiologists at your
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hospital are using PTCA inappropri-
ately. You need to review their practice
in light of criteria for deciding whether
each application of PTCA was likely,
given a balance of risks and benefits, to
be in the patient’s best interest. Using
MEDLINE on CD-ROM, you search
from January 1991 to November 1995.
The medical subject heading (MeSH),
“angioplasty, transluminal, percutane-
ous coronary” yields 2052 citations even
after the search is limited to “human”
and “English language” with an abstract
onfile. You then try “guideline” or “prac-
tice guideline” as key words. The rel-
evant guideline references look useful
for informing a practitioner’s decisions,
but you cannot readily see how to trans-
late them into criteria for auditing in-
dividual charts.

Finally you combine PTCA with “uti-
lization review” as a MeSH heading, and
2 references turn up. The abstract of 1
article looks directly relevant. Carried
out by researchers at RAND, the study
used explicit criteria to assess the ap-
propriateness of PTCA for 1306 ran-
domly selected patients in 15 randomly
selected New York State hospitals.! A
retrospective medical record audit was
performed—similar to what you envis-
age may be necessary for your hospital.
However, you also note that the records
were drawn from 1990, raising a con-
cern that the criteria may be outdated.
Fifty-eight percent of PTCAs were rated
appropriate; 38%, uncertain; and 4%, in-
appropriate. The inappropriate rate var-
ied by hospital from 1% to 9% (P=.12),
while the uncertain rate ranged from
26% to 50% (P=.02). Judging from this
article, your hospital would have a de-
fensible profile if its rate of apparently
inappropriate PTCA were under 10%.
But are the criteria developed by the
RAND investigators valid or easily ap-
plied?

INTRODUCTION

Evidence on a particular clinical topic
is often usefully compiled in published
meta-analyses, decision analyses, or
practice guidelines. These integrative
reports synthesize multiple research
studies to help define what a practition-
er ought to do when confronted with a
particular clinical situation. However,
actual practice sometimes differs from
what the evidence suggests ought to be
done, raising concerns about quality of
care. Quality concerns, together with
the omnipresent focus on cost contain-
ment, have led a growing cadre of re-
searchers, insurers, administrators, and
policymakers to examine what clinicians
do. Their examinations may focus on
outcomes, but as the previous Users’
Guide showed,? it is not easy to deter-
mine whether an adverse outcome was
due to some aspect of the care provided
or attributable to the patient’s clinical
situation. Indeed, even exemplary care
may be associated with bad outcomes if
the patient’s prognosis is inherently
poor. Thus, it is often more straightfor-
ward and valid to assess processes of
care—the topic of this article.

In assessing clinical processes, re-
searchers and managers seek to deter-
mine whether the right service is pro-
vided to the right type of patient for the
right reasons at the right time and place.
This can be done by implicit reviews,
relying on the individualized judgments
of expert clinicians. Practitioners then
have the comfort of knowing that their
work is being appraised by someone who
understands the clinical world and its
exigencies. Unfortunately, lack of stan-
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dardization renders implicit reviews un-
reliable.?* Explicit criteria, which form
the basis for most process-of-care analy-
ses in the literature, have the advan-
tages of standardization and consistency,
as well as transparency. Where neces-
sary, trained staff can apply them ret-
rospectively to medical records without
a major time commitment from clini-
cians. Such criteria may nonetheless
have a weak basis in evidence, or be
applied in a biased or imprecise fashion,
or be impractical for use in your par-
ticular practice setting. This Users’
Guide will accordingly assist you in ei-
ther of 2 related goals: to eritique an
article purporting to measure the qual-
ity of the process of care delivered in a
particular setting, and to decide whether,
in conducting your own utilization re-
view, you should emulate the methods
or borrow the tools used in a published
study.

In the following discussion, we shall
use the American term “utilization re-
view” and the British term “clinical au-
dit” interchangeably to describe this
type of process-of-care assessment. We
shall refer to “panelists” as members of
the group of clinical experts that helps
establish the explicit review criteria and
“auditors” as those who review patient
charts or interview patients and/or phy-
sicians to obtain the clinical information
needed to apply the criteria.

GUIDES FOR REVIEWING
A CLINICAL AUDIT

We have modified the basic questions
used in earlier Users’ Guides to con-
sider 3 issues: Are the criteria valid?
Were the criteria applied appropriately?
Can you use the criteria in your own
practice setting (Table)?

Are the Criteria Valid?

For process-of-care criteria to be valid,
they must have a direct link either to
improving health or to lowering resource
use without compromising health out-
comes. These criteria constitute guide-
lines for others to use in assessing
whether a practitioner made the right
decision, as opposed to guidelines aimed
at helping a practitioner actually make
clinical decisions. Despite this different
focus, the questions for appraising the
validity of criteria for a utilization re-
view are similar to those presented ear-
lier for practice guidelines.>®

Was an Explicit and Sensible
Process Used to Identify, Select, and
Combine Evidence for the Criteria?—
If you review the articles earlier in this
series that addressed overviews’ and
practice guidelines,> you will find guides
for deciding whether the authors used
explicit and rigorous methods to iden-
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User’s Guides to Applying the Results of a Process-
of-Care Audit
|
Are the criteria valid?

Was an explicit and sensible process used to iden-
tify, select, and combine evidence for the crite-
ria?

What is the quality of the evidence used in framing
the criteria?

if necessary, was an explicit, systematic, and reli-
able process used to tap expert opinion?

Was an explicit and sensible process used to con-
sider the relative values of different outcomes?

If the quality of the evidence used in originally
framing the criteria was weak, have the criteria
themselves been correlated with patient out-
comes?

Were the criteria applied appropriately?

Was the process of applying the criteria reliable,
unbiased, and likely to yield robust conclu-
sions?

What is the impact of uncertainty associated with
evidence and values on the criteria-based rat-
ings of process of care?

Can you use the criteria in your own practice
setting?

Are the criteria relevant to your practice setting?

Have the criteria been field-tested for feasibility of
use in diverse settings, including settings similar
to yours?

.|

tify, select, and combine available evi-
dence. How does the PTCA audit men-
tioned in our opening scenario measure
up? Reading the full article, you see at
once that some of the methods are de-
scribed in a companion article on coro-
nary artery bypass graft (CABG) sur-
gery.® The investigators undertook a
systematic literature review, with a com-
prehensive search and analysis of risks
and benefits of PTCA in various patient
subgroups.'® The full literature review
on PTCA is a separate background docu-
ment, with explicit inclusion and exelu-
sion criteria.’ Like an iceberg, guide-
lines and clinical audit criteria often
represent a “visible tip,” supported by
alarge literature review that most jour-
nals don’t wish to publish, and most cli-
nicians won’t want to read. Thus, as is
the case here, you will sometimes have
to rely on a description of how the lit-
erature was assembled and distilled.

What Is the Quality of the Evidence
Used in Framing the Criteria?—After
assessing the methods for search and
synthesis of the evidence, you must still
decide on the quality of the evidence
itself. Are the criteria based on evidence
from high-quality studies, preferably de-
finitive randomized trials or meta-analy-
ses of multiple trials? Are most of the
key indications for the service covered
by trial evidence, or must observational
evidence, inference, and expert opinion
be brought frequently into play? If the
latter is required, the validity of the
audit criteria is reduced.

The PTCA example is germane here.
The RAND group highlights that, at
the time they conducted their work, no
randomized trial evidence of PTCA vs
alternative therapies existed for stable
angina.! However, their literature re-

view runs only to 1990.° You recall see-
ing trials of PTCA vs CABG in the lit-
erature and undertake another litera-
ture search that turns up abstracts
reporting on 1 randomized trial of PTCA
vs medical therapy in stable single-ves-
sel disease! and 4 reporting on PTCA
vs CABG."* This new evidence high-
lights that any audit criteria must be
up-to-date, since what is optimal prac-
tice at one time may be malpractice a
short time later. Investigators could now
create stronger criteria based on the
higher-quality evidence available from
these recent randomized trials.

If Necessary, Was an Explicit, Sys-
tematic, and Reliable Process Used to
Tap Expert Opinion?—To the extent
expert opinion is tapped in framing cri-
teria, there should be an explicit pro-
cess for selecting panelists, and a sen-
sible, systematic method for collating
their judgments. The RAND group uses
an original’® and widely emulated mul-
tispecialty panel process that is clearly
outlined in the PTCA report and com-
panion article on CABG.*® Specifically,
for PTCA, a group of 9 panelists was
assembled based on nominations of rec-
ognized experts by national specialty
societies; the panelists were chosen from
different geographic areas of the United
States, from academic and private prac-
tice, and from different specialties (eg,
cardiac surgeons, interventional and non-
interventional cardiologists, and inter-
nists).? Each panelist independently
rates hundreds of different case sce-
narios on a risk-benefit scale; each sce-
nario describes a potential indication for
the procedure or clinical service in ques-
tion. Scenarios are rerated at a panel
meeting after patterns of interpanelist
agreement and disagreement are shown
anonymously. The final set of panelists’
ratings then determines whether a given
indication is deemed potentially appro-
priate, uncertain, or inappropriate. Given
the limited evidence from randomized
trials, it seems very reasonable that the
appropriateness of PTCA was graded
as “uncertain” for 38% of the patients
whose records were audited.!

A weakness of this method is that for
any given clinical indication the research-
ers never make clear whether the ap-
propriateness ratings rested primarily
on research evidence or inference, ex-
trapolation, and opinion. On the other
hand, the RAND methods compare fa-
vorably with those used to create sev-
eral utilization review tools now in wide-
spread use. For example, various sets of
diagnosis- and procedure-independent
criteria are applied to hospital records
to determine whether initial or contin-
ued stay in an acute care setting is nec-
essary. These criteria are usually de-

Users’ Guides to Medical Literature—Naylor et al

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



rived in the first instance from implicit
judgments of clinicians and utilization
managers. One study found that from
28% to T4% of the verdicts reached by
utilization review nurses using 3 of these
instruments were rejected by physician
panels.' Nonetheless, with the diffusion
of managed care, criteria such as these
have an enormous and continuing im-
pact on the lives of patients, families,
and health professionals.

Was an Explicit and Sensible Pro-
cess Used to Consider the Relative Val-
ues of Different Qutcomes?—The con-
fusion of facts and values in expert
judgments is a recurrent issue in these
exercises. Most treatment decisions in-
volve trade-offs. The randomized trials
of CABG vs PTCA highlight this issue.
Percutaneous transluminal coronary an-
giography has a slightly lower early mor-
tality, along with lower initial costs and
more rapid recovery from the proce-
dure. Longer-term mortality data are
similar, but CABG patients appear to
achieve better symptom relief, have de-
creased use of medication, and require
fewer subsequent procedures.!'* Pan-
elists’ ratings in the RAND study pre-
sumably reflected these types of trade-
offs, but we cannot be sure that patients
themselves would make the same
choices. This issue is especially impor-
tant for “uncertain” indications, where
patients’ preferences must be given spe-
cial weight. However, chart audits and
concurrent reviews using explicit crite-
ria do not lend themselves to capturing
patients’ preferences and values.

Indeed, studies of expert panels show
that surgeons’ ratings of surgical op-
tions are more favorable than physicians
and that medical generalists are more
negative in procedural appropriateness
ratings than medical specialists who do
the procedure."™ This again emphasizes
that you should look for a clear descrip-
tion of how the panel was assembled
along with the members’ specialties and
any organizations they are represent-
ing. Even when panels have similar prac-
titioner profiles, the nationality of the
panel markedly affects the criteria and
the results of applying them to actual
cases.??! Perceptions of the values of
different oucomes will continue to vary,
but researchers should try to elucidate
these issues whenever possible.

If the Quality of the Evidence Used
in Originally Framing the Criteria Was
Weak, Have the Criteria Themselves
Been Correlated With Patient Out-
comes?—When audit criteria follow di-
rectly from evidence from randomized
trials, alink to outcomes can be assumed.
For example, because the medications
have been shown by systematic over-
views of randomized trials to lower mor-
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tality,? substandard practice would be
strongly suggested if an audit of pre-
scribing practices after myocardial in-
farction showed that patients without
contraindications were not receiving as-
pirin or B-blockers.

When weaker evidence and expert
opinion form the basis for criteria, in-
vestigators (and users) can add strength
to the criteria by determining how out-
comes correlate with adherence to the
criteria. Are outcomes improved or are
outcomes similar despite decreased
costs? These studies are tantamount to
assessing a therapeutic intervention and
could be critically appraised using cri-
teria we have suggested in prior Users’
Guides.®? For example, researchers
might randomly allocate practices or
practitioners to usual care vs a program
of concurrent audit, focusing on the ser-
vice(s) of interest.

Although the design is much weaker,
the impact of utilization review criteria
can also be assessed using so-called his-
torical controls. Here one would com-
pare patient experience before and af-
ter a program of audit or prospective
case management is implemented. Yet
another option is to determine whether
patients meeting the criteria who do not
undergo a procedure have poorer out-
comes than those who receive the pro-
cedure as indicated. As an example, the
RAND group assembled a cohort of 671
subjects sampled from patients under-
going coronary angiography in 6 Los
Angeles, Calif, hospitals, and followed
them for a median of 2 years.? Patients
meeting panel criteria for revascular-
ization were examined: those who did
not undergo revascularization had sig-
nificantly worse outcomes than those
who received either PTCA or CABG.?
In general, we suggest that clinicians
should seek outcomes-based evidence to
support the safety and/or effectiveness
of various utilization review tools and
managed care programs.

Were the Criteria Applied
Appropriately?

Audit criteria based on sound evidence
can be poorly applied. This section may
help you either to critique the published
results of a utilization review undertaken
for research purposes or to apply audit
criteria to your own practice setting.

Was the Process of Applying the Cri-
teria Reliable, Unbiased, and Likely to
Yield Robust Conclusions?—Applica-
tion of explicit process-of-care criteria
often rests on data derived from retro-
spective chart reviews by professional
auditors. Your confidence in their find-
ings should be strengthened by evidence
for reliability, eg, if 2 or more auditors
generate the same data from the same
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patients’ records or if the findings agree
with those of a reference auditor with
proven expertise. Such reproducibility
demands very explicit definitions of the
clinical variables incorporated into the
criteria, eg, if PTCA is deemed appro-
priate for refractory unstable angina
with single-vessel coronary disease, then
there should be a clear definition of re-
fractory unstable angina.

In the RAND study of PTCA in New
York State hospitals,'® the interauditor
reliability of the chart review process is
not described, and there is no mention
of agreement with a criterion-standard
abstractor. However, the process they
used is well established, with good in-
terabstractor reliability for other ser-
vices.?® A particular strength of the
RAND process is a series of checks,
wherein the auditors’ work is reviewed
by a nurse-specialist, and information
on key clinical details is copied verbatim
from the medical record for interpreta-
tion by trained physicians.!®

Standardization of explicit audit cri-
teria and the drive for reliable work by
abstractors does exist in tension with a
potential lack of responsiveness to miti-
gating clinical factors. Most utilization
reviews, including the RAND PTCA
study,'® apply audit criteria as a screen-
ing test. If the explicit review shows
potential problems with the appropri-
ateness of a service, the case is assessed
by experienced clinicians to preclude
false-positive results. However, this in-
troduces more subjectivity into the au-
dit and raises the question as to why a
sample of supposedly appropriate charts
is not also reviewed for false-negative
results. There is no easy resolution of
this tension.

As to potential biases in practice au-
dits, these are of more concern when
implicit reviews are undertaken. Blind-
ing as to institutional or practitioner
identity is then desirable, and patient
outcomes should also ideally be masked,
as physicians are more likely to rate
identical cases and care processes as
inappropriate when there are severe
adverse outcomes.” In this respect, it
is unfortunate that some licensing and
discipline bodies respond to complaints
with unblinded implicit audits of the
“problem practice” without comparison
samples from other practices. How-
ever, in explicit criteria-based audits, bi-
ases can also be introduced through
skewed sampling of practitioners, hos-
pitals, and patients. The RAND inves-
tigators appropriately selected a ran-
dom sample of both hospitals and patients
for their PTCA study.

Last, it is crucial that enough cases be
reviewed to draw robust conclusions. In
the PTCA study, about 1500 charts were
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reviewed. Institutions had from 1% to
9% inappropriate procedures, but the
investigators could not exclude the play
of chance as an explanation for the dif-
ferences. Differences of this magnitude,
if real, would be important to patients,
payers, and policymakers. Thus, this
sample size may have been insufficient
for the investigators to detect impor-
tant differences in quality among hos-
pitals.

What Is the Impact of Uncertainty
Associated With Evidence and Values
on the Criteria-Based Ratings of Pro-
cess of Care?’—Limitations of evidence
and uncertainty about values may sug-
gest different criteria for appropriate-
ness, and investigators should examine
the impact of these different criteria.
This may be done in a number of ways.
If panelists have disagreed, investiga-
tors might present alternative results
based on ratings from both the harsher
and more lenient raters. Alternatively,
one could look at the implications of as-
suming that ratings of “uncertain” rep-
resent adequate or inadequate care. This
examination of alternative ratings is a
form of sensitivity analysis as discussed
in our Users’ Guides to decision analy-
sis.®? The RAND report on PTCA in
New York' offers extensive sensitivity
analyses, including an exploration of how
cases were placed in the uncertain cat-
egory (eg, by explicit ratings of uncer-
tain risk-benefit ratio; by being rated
appropriate for revascularization rather
than medical therapy, but with CABG
preferred to PTCA; and by panelist dis-
agreement).

Can You Use the Criteria in Your
Own Practice Setting?

Even if the criteria are adequate in
terms of their validity and you are sat-
isfied with your understanding of how
they should ideally be applied, it may
not be reasonable or feasible to use them
in your own practice setting.

Are the Criteria Relevant to Your
Practice Setting?—Medical practice is
always shaped by an amalgam of evi-
dence, values, and circumstances. We
noted earlier that expert panels gener-
ate rather different sets of audit criteria
indifferent countries. Although the task
is difficult, you should consider intan-
gibles such as your local medical culture
and practice circumstances before im-
porting a particular set of audit criteria
that may not be relevant. The stronger
the evidence on which the criteria are
based, the less you need to consider lo-
cal factors; for example, few medical cul-
tures would reject a practical interven-
tion that was definitively proven in a
randomized trial to yield major reduc-
tions in all-cause mortality. With weaker
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evidence, however, the judgments are
less straightforward. For example, it is
unlikely that US patterns of PTCA uti-
lization could be readily transplanted to
the United Kingdom, with its tradition
of comparative restraint in adopting in-
vasive cardiovascular procedures.?
Have the Criteria Been Field-Tested
for Feasibility of Use in Diverse Set-
tings, Including Settings Similar to
Yours?—Even if criteria are sufficiently
valid and relevant, there are still feasi-
bility issues to be faced. The RAND
criteria-based assessments of PTCA
were applied successfully in diverse hos-
pitalsettings in New York,' but the work
was done by a highly skilled team of
researchers and auditors. You will want
to know how long it takes to train staff
to use the criteria and the costs of avail-
able training programs. Costs per case
for the audit must include training and
labor charges, as well as any purchase
charges for special audit forms. Consid-
eration must also be given to whether
the criteria are going to be applied for
concurrent case management. Errors as-
sociated with use of the criteria will have
immediate consequences for individual
patients and physicians in a managed
care program, and the logistics of con-
current review can be daunting. None-
theless, many busy hospitals already ap-
ply a wide range of concurrent utilization
review criteria, as most practitioners
know to their occasional frustration.

CONCLUSION AND RESOLUTION

This Users’ Guide provides an ap-
proach to eritically appraising quality-
of-care studies that focus on the process
of delivering a service. We have focused
on methods that involve a blend of evi-
dence and expert opinion or judgment,
as these are widely applied in deriving
utilization review criteria. However, on
occasion, more straightforward ap-
proaches will be possible. As noted
above, one can draw on randomized con-
trol trial or overview evidence in isola-
tion and derive indications where the
service is either highly effective or de-
finitively proven to be inferior to alter-
natives. Other indications can be set
aside as resting in the “gray zone” of
uncertainty where reasonable persons
can disagree.? While this approach is
simpler and less controversial, there are
2 problems with streamlined criteria.
The first problem is that randomized
trial evidence is often limited and may
never become available for some pro-
cedures and clinical situations.?* A com-
mitment to evidence-based practice can-
not preclude the reasonable use of clinical
Jjudgment, inference, and extrapolation.?!
The second problem is that trials are

better at helping us decide what to do
than what not to do. Expert panels, with
all their limitations, do permit detailed
assessments of inappropriate and un-
certain indications.

Currently, however, the proliferation
of quality-of-care assessments has
greatly outstripped the credible research
in the field.** Despite the eager embrace
of managed care, the measurement of
quality of care remains difficult. Reli-
ability of implicit assessments is low,
while the available evidence for deriva-
tion of explicit criteria is often limited.
Furthermore, the overall impact of these
criteria on clinical behaviors, system
costs, and patients’ health outcomes is
difficult to know as they are seldom
evaluated in formal prospective studies
and are often coupled with changes in
practice organization and/or reimburse-
ment that in themselves may change
behavior.

The resolution of our scenario has you
revisiting the library to obtain the new
randomized studies of PTCA vs medical
therapy and PTCA vs CABG that have
appeared since 1990. These articles are
digested with lunch at your desk in the
following few days. At the next medical
advisory committee meeting, you are
prepared to discuss the RAND study on
PTCA, as well as the new randomized
trials. However, the chief of cardiology
speaks first. She informs the committee
that she has been to the health records
department and has visited colleagues
at the 2 area hospitals with different
utilization statistics. She presents data
showing that the discrepant utilization
profile is almost completely attributable
to acute PTCA for myocardial infare-
tion, which your hospital’s cardiologists
offer as an alternative to thrombolysis
for patients presenting early after the
onset of symptoms. Her literature search
shows 4 relevant randomized trials.?-%
The chief of cardiology rightly claims:
“The trial evidence supports direct
PTCA as a safe and effective alterna-
tive to intravenous thrombolysis when
patients present early and are suitable
candidates for emergency angioplasty.”
The meeting briefly degenerates into a
squabble over whether the administra-
tor should apologize to the hospital’s car-
diologists, but the hospital chief execu-
tive officer rescues his junior colleague
by questioning whether the hospital can
be cost-competitive if it relies more on
PTCA than its neighboring institutions.
Amid grumbles about “the eternal bot-
tom line” and “the economic oath” from
the other physicians present, you and
the chief of cardiology volunteer each
other to research the comparative costs
of PTCA and thrombolysis for acute
myocardial infarction.
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The following individuals are new members of
the Evidence-Based Medicine Working Group and
will be active contributors to the remainder of the
series: Antonio L. Dans, MD, MSe¢, Department of
Internal Medicine, University of the Philippines,
Manila; Leonila F. Dans, MD, MSe, Department of
Pediatrics, University of the Philippines, Manila;
Paul Glasziou, MB, PhD, Department of Social and
Preventive Medicine, University of Queensland,
Herston, Queensland, Australia; Lee Green, MD,
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