ICS

INSTITUTE FOR CLINICAL SYSTEMS IMPROVEMENT

EVIDENCE GRADING SYSTEM

The evidence grading system used in ICSI guidelines and technology assessment reports is periodically
reviewed and modified. The version presented below was approved in November, 2003. An extended
description of the development of the system and ICSI's experience and results using the evidence grading
system may be found in the article: Greer N, Mosser G, Logan G, Halaas G. A practical approach to
evidence grading. Joint Commission Journal on Quality Improvement 26:700-712, 2000.

Development

Evidence grading was introduced into ICSI guidelines and technology assessment reports
in 1996. At that time, a modification of the system used in the Agency for Health Care
Policy and Research (AHCPR) Unstable Angina: Diagnosis and Management Clinical
Practice Guideline was used'. It soon became obvious that this system was too
simplistic, there were objections to grading conclusions strictly on research design type,
there was concern that there was no consideration for how much evidence there was, and
there was concern that all design types were not adequately considered.

In 1997, ICSI assembled a work group of physicians and researchers with backgrounds in

quality improvement, clinical epidemiology, and biostatistics to make recommendations

for changes to the evidence grading system. The evidence grading review work group

established goals for an evidence grading system. These goals were:

1. to increase the systematic use of evidence by work groups by providing a framework
and a step-by-step process for reaching key conclusions;

2. to provide a method for reaching evidence-based conclusions that busy, practicing
clinicians accept as practical;

3. to provide a reliable method for grading conclusions based on the strength of the
underlying evidence; and

4. to convey to readers and users of the documents the strength of the underlying
evidence.

The work group also reviewed many existing evidence grading systems including the
system used by the United States Preventive Services Task Force?, the system developed
by Sacket’ and modified by Cook et al.*’, and the system presented in the series on

Users’ Guides to the Medical Literature®. Although the ICSI work group decided that no
one existing system fulfilled the goals identified above, there were features of the existing
systems that could be incorporated into a new ICSI system. Specifically, the work group
agreed that it was important to separate the evaluation of individual research reports from
the assessment of the totality of evidence supporting a conclusion. The work group also
agreed that assessing the quality of the individual research reports was important.
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The System

The centerpiece of the evidence grading system is the conclusion grading worksheet.
Conclusion grades are assigned to key conclusions and/or recommendations as
determined by the guideline or technology assessment work group members. The
worksheet, similar to an evidence table, is used to display and synthesize the evidence
supporting a particular conclusion. An example of a worksheet from the Congestive
Heart Failure guideline is presented in Figure 1. The work group formulates a tentative
conclusion statement and, based on a literature search done by a medical librarian using
keywords suggested by the work group, identifies the key references to include on the
worksheet. The work group is encouraged to identify the strongest possible evidence
(based on design type, sample size, patient population, etc.) that supports or disputes the
conclusion statement. The worksheet is then prepared by ICSI staff and includes, for
each reference, the citation, design type, class of research report, quality score,
information about the population studied, results of the study, and the authors’
conclusions. The conclusion grading worksheet is reviewed by a designated member of
the work group and a tentative conclusion grade is selected. The designated work group
member then presents the worksheet to the rest of the work group. There is discussion of
the individual research reports and comments from the work group may be added to the
worksheet. There is also discussion of the proposed conclusion grade and a final decision
is made on the appropriate grade. Involvement of a member of the work group in the
development of the worksheet and the deliberation by the work group in determining the
final conclusion grade are considered strengths of the system. Further information about
the classes of research reports, quality scores, and conclusion grades is presented in
Tables 1-3.
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Figure 1. This is an example of a worksheet included in the ICSI guideline on Congestive Heart Failure in

Adults. The work group identifies the key research articles to be summarized on the worksheet and, once
the information is entered on the worksheet, determines the appropriate conclusion statement and

conclusion grade. The worksheets appear as an Appendix to the guideline.
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Classes of Research Reports

Each individual research report cited in a guideline or technology assessment report is
assigned a class by ICSI staff (see Table 1). Primary reports of new data collection are
assigned a letter A, B, C, or D based on the design type. The hierarchy of design types
(with “A” representing randomized, controlled trials etc.) is fairly consistent among
evidence grading systems and reflects the fact that different study design types vary in the
likelihood that an individual study will be biased’. Secondary reports (reports that
synthesize or reflect upon collections of primary reports) are assigned an M, an R, or an
X. The definitions of the various design types are those found in epidemiology
textbooks®”"°.

Table 1. Classes of Research Reports

Primary Reports of New Data Collection

A randomized, controlled trial
B cohort study
C nonrandomized trial with concurrent or historical controls

case-control study
study of sensitivity and specificity of a diagnostic test
population-based descriptive study

D cross-sectional study
case series
case report

Reports that Synthesize or Reflect Upon Collections of Primary Reports

M meta-analysis
systematic review
decision analysis
cost-effectiveness analysis

R consensus statement
consensus report
narrative review

X medical opinion

Research Report Quality Categories

The quality of individual research reports (either primary reports or systematic reviews)
is designated as plus (+), minus (-), or neutral (@) based on the questions presented in
Tables 2a and 2b. The quality considerations reflected in the tables are considerations
standardly addressed in textbooks of clinical epidemiology”'’. The assessment of quality
is completed by ICSI staff.
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Table 2a. Primary Research Report Quality Categories

PLUS (+)

Y N 1. Were the inclusion and exclusion criteria exceptionally well-defined and
adhered to?

Y N 2. Were no serious questions of bias introduced in the study (e.g., through the
processes of subject selection, end point selection, and observation or data
collection)?

Y N 3. Does the report show a statistically significant and clinically important
treatment effect or, for a negative conclusion, have high power?

Y N 4. Are the results widely generalizable to other populations?

Y N 5. Were other characteristics of a well-designed study clearly addressed in the
report (e.g., treatment and control groups comparable at baseline, compliance
with the intervention, use of intention to treat analysis, all important outcomes
measured, statistics appropriate for study design)?

If the answer to 2 or more of the above questions is "yes", the report may be designated
with a plus on the Conclusion Grading Worksheet depending on the work group's overall
evaluation of the report.

MINUS (=)

Y N 1. Were the inclusion and exclusion criteria unclear or was there evidence of
failure to adhere to defined criteria?

Y N 2. Were serious questions of bias introduced in the study (e.g., through the
processes of subject selection, end point selection, and observation or data
collection)?

Y N 3. Does the report show a statistically significant but clinically insignificant
effect or, for a negative conclusion, lack power and sample size?

Y N 4. Are the results doubtfully generalizable to other populations?

Y N 5. Were other characteristics of a poorly-designed study clearly evident in the
report (e.g., treatment and control groups different at baseline, low compliance
with the intervention, important outcomes were not measured, inappropriate
statistics for study design)?

If the answer to 2 or more of the above questions is "yes", the report may be designated
with a minus symbol on the Conclusion Grading Worksheet depending on the work
group's overall evaluation of the report.

NEUTRAL (@)

If the answers to the questions pertaining to the PLUS or MINUS criteria do not indicate
that the report is exceptionally strong or exceptionally weak, the report should be
designated with a neutral symbol on the Conclusion Grading Worksheet.
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Table 2b. Systematic Review Quality Categories

PLUS (+)

Y N 1. Was the search for primary studies comprehensive (i.e., multiple sources) and
current? Were clear criteria given for inclusion and exclusion of primary
studies?

Y N 2. Was the quality of the articles included in the analysis assessed and reported?

Y N 3. If a meta-analysis was done, was homogeneity assessed? If no meta-analysis
was done, did the authors state why not? Was there at least a narrative synthesis
of the primary studies?

Y N 4. Are the primary studies included in the review applicable (i.e., generalizable) to
the target population?

Y N 5. Are the conclusions valid (i.e., based on the primary evidence)?

If the answer to two or more of the above questions is "yes," the report may be designated
with a plus on the Conclusion Grading Worksheet depending on the work group's overall
evaluation of the report.

MINUS (-)

Y N 1. Was the search for primary studies incomplete or outdated? Were criteria for
inclusion and exclusion of primary studies unclear or absent?

Y N 2. Was no attempt made to assess the quality of the primary studies included in the
analysis?

Y N 3. If a meta-analysis was done, was the potential for homogeneity disregarded? If
no meta-analysis was done, would such an analysis have been appropriate?

Y N 4. Are the primary studies included in the review doubtfully generalizable to the
target population?

Y N 5. Are the conclusions doubtful based on the primary evidence?

If the answer to two or more of the above questions is "yes," the report may be designated
with a minus on the Conclusion Grading Worksheet depending on the work group's
overall evaluation of the report.

NEUTRAL (9)

If the answers to the questions pertaining to PLUS or MINUS criteria do not indicate that
the report is exceptionally strong or exceptionally weak, the report should be designated
with a neutral symbol on the Conclusion Grading Worksheet.
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Conclusion Grades

Conclusions and recommendations are graded either I, II, III, or Grade Not Assignable.
Descriptions of the conclusion grades as well as examples of the types of evidence that
would support a specific grade are presented in Table 3.

Table 3. Conclusion Grades

Grade I: The conclusion is supported by good evidence.

The evidence consists of results from studies of strong design for answering the question
addressed. The results are both clinically important and consistent with minor exceptions
at most. The results are free of any significant doubts about generalizability, bias, and
flaws in research design. Studies with negative results have sufficiently large samples to
have adequate statistical power.

Examples:

Supporting studies might consist of two or more randomized, controlled trials with
consistent results or even a single well designed, well executed trial. The evidence might
also come from a systematic review containing a meta-analysis of several trials with
comparable methodologies and consistent results. For a question of the soundness of a
diagnostic test, the evidence might be the results of a single well done comparison of the
test against an established test for the same purpose, provided that there is no evidence to
the contrary. For a question of the natural history of a disease, in the absence of evidence
to the contrary, the evidence might be results from a single well done prospective cohort
study.

Grade II: The conclusion is supported by fair evidence.

The evidence consists of results from studies of strong design for answering the question
addressed, but there is some uncertainty attached to the conclusion because of
inconsistencies among the results from the studies or because of minor doubts about
generalizability, bias, research design flaws, or adequacy of sample size. Alternatively,
the evidence consists solely of results from weaker designs for the question addressed,
but the results have been confirmed in separate studies and are consistent with minor
exceptions at most.

Examples:

Supporting studies might consist of three or four randomized, controlled trials with
differing results although overall the results support the conclusion. The evidence might
also be the results of a single randomized, controlled trial with a clinically significant
conclusion but doubtful generalizability. Alternatively, the evidence might come from a
systematic review containing a meta-analysis of randomized trials with similar
methodologies but differing results. For a question of causation, the evidence might
consist of two independent case-control studies with similar conclusions. The evidence
might also consist of several careful case series reports with similar conclusions from
investigators working separately.
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Table 3. Conclusion Grades (continued)

Grade III: The conclusion is supported by limited evidence.

The evidence consists of results from studies of strong design for answering the question
addressed, but there is substantial uncertainty attached to the conclusion because of
inconsistencies among the results from different studies or because of serious doubts
about generalizability, bias, research design flaws, or adequacy of sample size.
Alternatively, the evidence consists solely of results from a limited number of studies of
weak design for answering the question addressed.

Examples:

For a question of efficacy of medical treatment, the evidence might consist of three or
four randomized trials with contradictory results or serious methodological flaws; or the
evidence might be a systematic review of several trials with contradictory results or
serious methodological flaws. The evidence might also consist of a single trial that used
historical controls. Alternatively, for a question of efficacy, the evidence might consist of
one case series report. For a question of causation, the evidence might consist of results
from a single case-control study, unconfirmed by other studies.

Grade Not Assignable: There is no evidence available that directly supports or
refutes the conclusion.

There is no evidence that directly pertains to the conclusion because either the studies
have not been done or the only relevant information is in the form of medical opinion
papers.

Examples:

The literature cited might consist of a review article citing only single case reports. The
literature cited might also be an editorial, a consensus report, or a position statement from
a national body without citations of the results of research studies. (In both cases, if
research studies are cited, they should govern the assignment of the grade to the
conclusion.) Alternatively, the literature cited may be of strong design but the outcome
measures do not have direct bearing on the question being addressed in the conclusion.

Summary of Process

The process for reaching a conclusion grade, specifically for a guideline in development,
is summarized in Figure 2. For guidelines undergoing revision and for technology
assessment reports, a similar process is followed.
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Figure 2. Conclusion Grading Process for Guidelines in Development

TASK RESPONSIBILITY
State the conclusion to be graded C Work Group )
Identify up to 6 important research reports that C Work Group )

support or dispute the conclusion

Identify a physician (or other work group member) C Work Group )
from the work group who will work with ICSI staff to
develop the conclusion grade

y

Review and analyze each of the selected research

reports and enter the information from each report C
onto the Conclusion Grading Worksheet

ICSI Staff )

A

Classify each research report using the Classes of
Research Reports and enter the appropriate C

designation in the "Class" column of the Worksheet:
A,B,C,D,M, R, X

ICSI Staff )

Place a plus (+), a minus (-), or neutral (¢)
designation in the "Quality" column of the Worksheet
for each of the individual research reports based on C ICSI Staff )
the questions listed under the Research Report
Quality Categories

A

Review the Conclusion Grading Worksheet and
assign a conclusion grade to the Worksheet: Physician and
LA v ICSI Staff

Present the Conclusion Grading Worksheet with the
conclusion grade to work group for review, Physician and
discussion, and final decision Work Group

Figure 2. This figure represents the process for reaching a conclusion grade. The left column states the
task to be completed and the right column identifies who is responsible for completion of that task.

—10 =
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Descriptions of the “Classes of Research Reports” and the “Conclusion Grades™ are
included in each guideline and technology assessment report. The class of research
report assigned to an individual article is presented at the end of the bibliographic citation
for that article. The conclusion grades are incorporated into the text of the guideline or
technology assessment report with a reference to the Appendix containing the conclusion
grading worksheet. Therefore, the reader of the document is able to use the conclusion
grading information in weighing the strength of the evidence supporting the conclusion
statement. This knowledge should ultimately assist the physician in making decisions
about patient care.

Guidelines and Technology Assessment reports both undergo a critical review process in
which ICSI member medical groups have an opportunity to submit written critiques of
the documents while still in draft form. It is expected that any critical evidence
overlooked by the work group in their search of the literature would be identified during
the review phase.
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