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Background—Stroke is a major cause of disability and death. The Brain Attack Coalition has proposed establishment of
primary and comprehensive stroke centers to provide appropriate care to stroke patients who require basic and more
advanced interventions, respectively. Primary stroke centers have been designated by The Joint Commission since 2003,
as well as by various states. The designation of comprehensive stroke centers (CSCs) is now being considered. To assist
in this process, we propose a set of metrics and related data that CSCs should track to monitor the quality of care that
they provide and to facilitate quality improvement.

Methods and Results—We analyzed available guideline statements, reviews, and other literature to identify the major
features that distinguish CSCs from primary stroke centers, drafted a set of metrics and related data elements to measure
the key components of these aspects of stroke care, and then revised these through an iterative process to reach a
consensus. We propose a set of metrics and related data elements that cover the major aspects of specialized care for
patients with ischemic cerebrovascular disease and nontraumatic subarachnoid and intracerebral hemorrhages at CSCs.

Conclusions—The metrics that we propose are intended to provide a framework for standardized data collection at CSCs
to facilitate local quality improvement efforts and to allow for analysis of pooled data from different CSCs that may lead
to development of national performance standards for CSCs in the future. (Stroke. 2011;42:849-877.)
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troke is the third-leading cause of death in the United

States and a leading cause of disability. Its manifestations
are extremely variable and often profoundly and permanently
change a patient’s quality of life or even lead to death. Each
year, ~795 000 people experience a new or recurrent stroke.
Approximately 610 000 of these are first attacks, and 185 000
are recurrent attacks.! To assist in ensuring adequate care for
stroke patients, the Brain Attack Coalition (BAC) has proposed
2 levels of hospitals for the treatment of stroke patients: Primary
stroke centers (PSCs) and comprehensive stroke centers
(CSCs).23 In addition, the concept of stroke systems of care that
facilitate treatment of stroke patients at the most appropriate type
of hospital has been suggested.*> Most stroke patients can be
treated appropriately at PSCs. Some patients, however, require
intensive care and specialized techniques that are not available at
most PSCs but constitute the key features of CSCs.? Given this
background, the success of the multilevel system of care for
trauma patients® suggests that there may be similar benefits to
establishing such a system for stroke patients.

After the PSC concept was proposed, The Joint Commission
and several states independently®-13 established programs for
certification of PSCs. Metrics for measuring performance of
PSCs were defined and underwent several cycles of modifica-
tion as experience in implementing them was obtained.!*:!!
Analysis of PSC performance has indicated that establishment of
PSCs with concomitant development of formal protocols for
stroke care and measurement of adherence to the metrics has
been associated with improvement in stroke care.!>"!> Several
states have now moved ahead with plans to certify CSCs.7-

In this setting, to help in the development of CSCs, we now
propose a set of metrics and associated data elements that
cover the major types of care that distinguish CSCs from
PSCs. We intend that these metrics will assist in the estab-
lishment of CSCs, facilitate quality improvement activities at
individual centers, and ultimately permit comparison of
practices at different CSCs and ensure that hospitals desig-
nated as CSCs provide high levels of care. Quality improve-
ment is an essential element of all medical care'® but is
especially important in a CSC where new techniques are
being developed and refined for the care of critically ill
patients with complex diseases.?

We anticipate that these metrics will undergo modification
as experience is gained at CSCs. We want to emphasize that
the proposed metrics are not performance measures in the
sense that performance measures can be used for direct
comparison of the quality of care at different institutions, but
rather the proposed metrics should be viewed as quality
measures that can facilitate improvement of care and may
ultimately lead to the adoption of formal performance mea-
sures.!'” Some of the metrics have stronger evidence (0
support them or have greater clinical significance, and we
have designated these as core metrics and the others as
supplemental metrics. We anticipate that as the CSC concept
is implemented, it may be appropriate to expect CSCs to
measure the core metrics and a subset of supplemental
metrics. This approach of requiring initial monitoring of only
a partial set of metrics was used successfully by The Joint
Commission when its PSC program was started.
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Methods

We began by reviewing the key components of CSCs as set forth
in the BAC report.? We conducted an extensive literature review
related (o these elements and then drafted a set of metrics and
related additional data elements to cover the distinguishing
features of CSCs. In designing the metrics, our underlying
assumption was that CSCs will be expected to meet all standards
required for PSCs by the organization or authority certifying
them. The initial draft underwent repeated revisions through
cycles of conference calls and e-mail correspondence. Members
of the writing committee specifically provided input in drafting
metrics related to their areas of expertise and had opportunities
to comment on all the metrics repeatedly until consensus was
reached. We also obtained opinions from outside stroke experts
during this process (see Acknowledgments). In drafting our
recommendations, we sought to rely most strongly on formal
guideline statements prepared under the auspices of the Ameri-
can Heart Association (AHA) and, when appropriate, other
organizations. We particularly relied on items that the guideline
statements ranked highest (Tables 1 and 2). We supplemented
these with data from other reports and also considered the types
of outcomes and complications that were monitored in important
clinical trials in our efforts to define metrics related to individual
processes of care. We sought to develop a consensus to achieve
metrics that are evidence based and in keeping with clinical
practice. We also sought to develop metrics that would be
feasible to collect in a reproducible way and recognized that in
some cases, the data that would be the most desirable might not
be reliably collected in routine clinical practice.

In the course of our work, it became clear that some of the
metrics had stronger support in the literature or more significant
implications for quality of care. On the basis of these consider-
ations, we reached a consensus about designating some of the
metrics as core metrics, and we have designated the others as
supplemental metrics. We have also identified additional data
elements that we encourage CSCs to collect to facilitate inter-
pretation of the data collected for the metrics and to provide
additional information for quality improvement. We do not want
to imply that this is a complete list of data elements, nor do we
intend to suggest that CSCs should be required to collect all of
these elements, at least not initially. We intend that the core
metrics will be required initially and that CSCs may have some
choice about which of the other metrics to record initially, and
that over time, this requirement may be revised.

In formulating the metrics, we have divided the patients
who will be cared for at a CSC into 3 categories that include
the major stroke-related diseases: (1) ischemic cerebrovascu-
lar disease; (2) aneurysmal subarachnoid hemorrhage (SAH)
and unruptured aneurysms; and (3) nontraumatic intracere-
bral hemorrhage (ICH; including hemorrhages from arterio-
venous malformations [AVMs] and nonhemorrhagic AVMs).
We have proposed process metrics and metrics that monitor
complication rates and outcomes.

We have also proposed metrics that pertain to the documen-
tation of the initial severity of stroke, aspects of intensive care
unit (ICU) treatment and of rehabilitation care, transfer of
patients from outside hospitals to a CSC, and participation in
research. We also considered the risk adjustment that will be
necessary to fully interpret data collected for some of the
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Table 1. Applying Classification of Recommendations and Level of Evidence
SIZE OF TREATMENT EFFECT

LEVEL A
Multinle nopulalions
svaluated®

Data derived from mullinle
rantomized clinigal lals
of mela-apalyses

ESTIMATE OF CERTAINTY (PRECISION} OF TREATMENT EFFECT

Suggested phrases for should is reasonable may/might be considered is not recommended
writing recommendations* is recommended can be usetul/efiective/beneficial may/might be is not indicated
is indicated is probably recommended usefulness/effectivenass is should not
is useful/effective/beneficial or indicated unknown/unclear/uncertain is not useful/effective/beneficial

or not well established may be harmful

*Data available from clinical trials or registries about the usefulness/efficacy in different subpopulations, such as gender, age, history of diabetes, history of prior
myocardial infarction, history of heart failure, and prior aspirin use. A recommendation with Level of Evidence B or C does not imply that the recommendation is weak.
Many important clinical questions addressed in the guidelines do not lend themselves to clinical trials. Even though randomized trials are not available, there may
be a very clear clinical consensus that a particular test or therapy is useful or effective.

tFor recommendations (Class | and lta; Level of Evidence A and B only) regarding the comparative effectiveness of one treatment with respect to another, these
words or phrases may be accompanied by the additional terms “in preference to” or “to choose” to indicate the favored intervention. For example, “Treatment A is
recommended in preference to Treatment B for . . . " or “It is reasonable to choose Treatment A over Treatment B for . . . . ” Studies that support the use of comparator
verbs should involve direct comparisons of the treatments or strategies being evaluated.

metrics, additional data collection related to in-hospital compli-
cations, and participation in registries that may facilitate stan-
dardized data collection.

We have also noted additional optional data elements that are
related to the metrics and that we encourage CSCs to collect to
assist in interpretation of the metric, to help in performance
improvement, and to provide additional information for quality
improvement for the metrics. Because of the extra resources that
would be required to collect these additional data elements, we
want to emphasize that it would be reasonable for centers to
collect and analyze some of them as part of focused, time-limited
quality improvement projects rather than collecting all of them
on a continuous basis. We anticipate that centers might decide to
conduct such specific projects on the basis of analysis of their
performance on the metrics that we have proposed.

In formulating the metrics, we have not set specific
performance benchmarks. There is not enough evidence to set
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such quantitative standards; nevertheless, it is essential for
CSCs to collect data about how quickly or how often they
perform certain diagnostic and therapeutic procedures and
what their complication rates are, so that they can use this
information for quality improvement and so that quantitative
standards that CSCs should meet can eventually be set.

Results
Table 3 summarizes the metrics that we propose for CSCs. Table
3 indicates whether individual metrics are classified as core
metrics that we recommend that all CSCs should collect initially
and whether the metrics apply only to specific types of patients.

Ischemic Stroke

Metric 1
Percentage of patients who have an ischemic stroke or
who have a transient ischemic attack (TIA) with a



