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Recommendations about Diagnosis [q;;; D l

Which tests should be recommended,
and with what strength?

Why grade recommendations?

A systematic and explicit approach to making
judgments about the quality of evidence and the
strength of recommendations can help to prevent
errors, facilitate critical appraisal of these
judgments, and can help to improve
communication of this information.
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Grading Recommendations:

Strong or Weak (For or Against)

b‘i - ‘I.Il.-

Strong recommendations

strong methods

accurate test impacts outcome

few downsides of testing strategy
indicating a judgment that a majority
of well informed people will make the
same choice

 (high confidence, low
uncertainty)

expect non-variant clinician and
patient behavior - most patients
should receive the intervention

* diminished role for clinical
expertise - focus on
implementation & barriers

« focused role of patient values
and preferences - emphasis on
compliance and barriers

» could be used as a performance
/ quality indicator
decision aids not likely to be needed

medical practice is expected to not to
vary much

Weak recommendations

weak methods

Imprecise estimate / small effect
substantial downsides

indicating a judgment that a majority
of well informed people will make the
same choice, but a substantial
minority will not (significant
uncertainty)

expect variability in clinician and
patient actions

* clinical expertise important -
focus on decision-making and
implementation

e patient values and preferences
Important - focus on determining
values and preferences relative
to decision

decision aids likely to be useful

- offering the intervention and
helping patients make a decision
could be used a quality criterion

medical practice is expected to vary
to some degree

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
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Grading the Evidence:

Evaluating Diagnostic Studies

 Evidence concepts
— scientific results that approximate truth
— Size, accuracy, precision
— reliability, reproducibility, appropriateness, bias
— statistical descriptions
— trade-offs, limiting factors, cost

 Grade components
(Validity)

« The quality of evidence indicates the extent to which one can be confident that an
estimate of effect is correct.

— Strength (Benefit/Risk - Results)

» The strength of a recommendation indicates the extent to which one can be
confident that adherence to the recommendation will do more good than harm.

 Implementation and application
— Will the results help me with my patient care? (Relevance & Prevalence)

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
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Grading evidence process [{3; Y ADE }

Describe guestion / problem (PICO)

Establish critical / important outcomes to decision
and relative importance of outcomes

Systematic review

Evidence profile / quality for each outcome
Overall quality of evidence
Benefit/risk/harm/cost balance

Overall strength of recommendation - GRADE
Implementation and evaluation

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group



http://www.gradeworkinggroup.org/�

Evaluating Diagnosis Studies:

Validity (Quality)

e Are the results Valid? ( )

— Was there an independent, blind comparison
with a reference standard? (gold standard)

— Did the patient sample include an appropriate
spectrum of the sort of patients to whom the

diagnostic test will be applied in clinical
practice?

— Is there a standard method for doing the test?
(reproducibility, reliability)

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
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Judgments about Evidence Quality
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The quality of evidence indicates the
extent to which one can be confident
that an estimate of effect is correct.

Starting Line
@vvv>vvvv<'vaVvvv@

Blinded testing of previously developed diagnostic criteria
in series of consecutive patients (with universally applied
reference "gold" standard) or a systematic review of these

studies

Development of diagnostic criteria on basis of
consecutive patients (with universally applied reference

"gold" standard) or a systematic review of these studies

Study of nonconsecutive patients (no consistently applied
reference "gold" standard) or a systematic review of these

studies

Study with a poor reference standard /
Case-control study / Expert opinion / Case Report

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
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Types of studies to evaluate a test or

diagnostic strated

. Qutco

Fandomized trial

Target population

v

v

Meswy test or stratey
- triage
- replacement
- add-on

OId test or strategy

v

v

Caszes detected

Caszes detected

v

v

Treatment
(management)

Treatment
(management)

v

v

Patient-important
outcomes

Patient-important

autcomes

« Example: RCT that explored a
diagnostic strategy guided by the use of
B-type natriuretic peptide (BNP)

 Designed to provide a more accurate
diagnosis of heart failure - in patients
presenting to the emergency
department with acute dyspnea.

 The group randomized to receive BNP
spent a shorter time in the hospital at
lower cost, with no increased mortality
or morbidity.

 When diagnostic intervention studies -
ideally RCTs but also observational
studies - comparing alternative
diagnostic strategies with assessment
of direct patient important outcomes are
available, guideline recommendation
panels can use the GRADE approach
established for treatment questions.

Mueller C, Scholer A, Laule-Kilian K, Martina B, Schindler C, Buser P, et al. Use of
B-type natriuretic peptide in the evaluation and management of acute dyspnea. N
Engl J Med 2004;350(7):647-54.
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Types of studies to evaluate a test or Gl |
diagnostic strategy: accuracy-based L '

Diagnostic accuracy is a surrogate
outcome for what we are really ACCUPACY Study
interested in, which is patient important
benefit and harm.

« Example: consistent evidence from Target population
well- designed studies of fewer false
negative results with non-contrast
helical CT than with IVP in the v v

diagnosis of acute urolithiasis.
Meswy test or stratey
« However, the stones in the ureters - trisge Reference test
“missed” by IVP are smaller, and hence - replacement
are likely to pass more easily. - acld-on

« Since randomized trials evaluating
outcomes in patients treated for smaller 4, 4,

stones are not available, the extent to Test noit Test negat
which CT would reduce “missed” cases ==l pREthve &3t negative
(false negatives) and have important True & falze True 3 false
health benefits - remains uncertain. positives negatives

Deeks JJ. Systematic reviews in health care: Systematic reviews of evaluations of diagnostic and screening tests. Bmj 2001;323(7305):157-62.

Worster A, Preyra |, Weaver B, Haines T. The accuracy of noncontrast helical computed tomography versus intravenous pyelography in the diagnosis of suspected
acute urolithiasis: a meta-analysis. Ann Emerg Med 2002;40(3):280-6.

Worster A, Haines T. Does replacing intravenous pyelography with noncontrast helical computed tomography benefit patients with suspected acute urolithiasis? Can
Assoc Radiol J 2002;53(3):144-8.
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Judgments about Evidence Quality G
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The quality of evidence indicates the
extent to which one can be confident
that an estimate of effect is correct.

Moving Down

+ serious limitations in study design or execution,
sparse data: serious flaws can lower by one level,
fatal flaws can lower by two levels

+ consistency: important inconsistency can lower
by one level

+ directness of evidence: some uncertainty lower by
one level, major uncertainty lower by two levels

+ Selection bias or reporting bias: strong evidence
lower by 1 level

+ imprecise evidence, wide CI can lower by one
level

adapted from Gordon Guyatt

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
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Judgments about Evidence Quality

The quality of evidence indicates the
extent to which one can be confident
that an estimate of effect is correct.

0000 |

Further research is very unlikely to change our
Igh confidence Iin the estimates of diagnostic value.

Further research is likely to have an important impact

'YY Yo Moderate on our confidence in the estimate of diagnostic value

and may change the estimate.

B Further research is very likely to have an important
®@e OO LOW . : ) : , .
Impact on our confidence in the estimate of diagnostic
value and is likely to change the estimate.
@000 Very Low

Any estimate of effect is very uncertain.

GRADE’s four categories of quality of evidence imply a gradient of confidence in

estimates of

Grading of Recommen

the effect of a diagnostic test or strategy on patient-important outcomes

dations Assessment, Development and Evaluation (GRADE) Working Group
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Coronary CT scanning versus invasive angiography:

arriving at a bottom line for study quality

Evidence profile / quality for each outcome

Quality assessment of diagnostic accuracy studies — example: should multislice spiral
computed tomography versus conventional coronary angiography be used for diagnosis of
coronary artery disease?!

All outcomes

No of studies Design Limitations Directness Inconsistency Imprecise Reporting Bias | Quality
data
21 studies accuracy studies?! no Strong relation to yes? (-1) no no®
(1,570 patient CLLle)
patients) important Moderate
outcomes

1 all patients were selected to undergo conventional coronary angiography and were, therefore, presenting
with high probability of coronary artery disease (median prevalence in the included studies: 63.5%,
Range 6.6 to 100%)

2 there was significant heterogeneity of results (not investigated further by the authors of the review)

3 the possibility of reporting bias exists but it was not considered sufficient to downgrade

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
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Evaluating Diagnosis Studies: p—— -
Strength (Results) [S:h ks i !

e What are the Results? (grading strength)

— What is the magnitude of benefit, and how reliable/precise
are these results?

— What are the magnitudes of risk, burden, and cost;
and how reliable/precise are these results?

— Do the benefits outweigh the risks/burdens/costs? Are there
known trade-offs? Are there unknown possible trade-offs?

— Result Parameters: Accuracy, Likelihood Ratios, Confidence
Intervals

» Are likelihood ratios for the test results presented or data
necessary for their calculation included?

 Statistics for Pre-test Probability (prevalence), Likelihood
Ratios, Sensitivity and Specificity, Predictive Values

— Are the results of the test useful?

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
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Benefit/risk/harm/cost balance
Strength
1

»

Desirable effects: health benefits, less burden, savings

Absolute Benefit Increase X Utility

(7))
e
——
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o
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The strength of a
recommendation indicates the
extent to which one can be
confident that adherence to the
recommendation will do more
good than harm.

Net benefits: The test
Intervention does more
good than harm.

Trade-offs: There are
Important trade-offs

harms.

whether the test
intervention does more
good than harm.

No net benefits: The test

0
0 Risks & Harms

1 more good than harm.

Net harms: The test
Intervention does more

Absolute Risk Increase X Utility (Value Factor) harm than good.

Undesirable effects: harms, more burden, costs

between the benefits and

Uncertain trade-offs: Not clear

intervention does not do

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
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Decision Thresholds and Diagnostic

Tests: Alternative Conceptualization

« Tests or test strategies that result
In patients moving below the test
threshold or above the treatment
threshold (given the treatment
exists) will often lead to strong
recommendations despite the false
negative and false positive test
results.

 On the other hand, test or
strategies that will only marginally
change the probability of disease
and require further testing will
usually lead to weak
recommendations.

 The test properties that best
coincide with results that move the
patient’s probability significantly up
or down are the Likelihood Ratios.

Probability of diagnosis

Test
Threshold

Treatment
Threshold

v 100%

Low probability,
no further testing
= no treatment

N

High probability,
no further testing
= treatment

/

N

Probability between test and treatment thresholds;

= further testing required

>

WEAK )
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Judgments about Overall

Grade of Recommendations

o Judgments about the strength of a recommendation
(Strong or Weak, For or Against) require consideration of:
— all critical outcomes
* (must be critical to care, critical to decision, not just important)

— the quality of the evidence

» the lowest quality of evidence for any critical outcome should provide
the basis for grading

— the balance between benefits and harms

» if Information on harm is critical, it should be included even if
uncertainty exists

— translation of the evidence into specific circumstances
» evidence is global, application is local
— the certainty of the baseline risk

e Also important to consider costs (resource utilization) prior to
making a recommendation

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
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Conclusions [G ' _J.:}
E e W

« The GRADE approach to grading the quality of evidence
and strength of recommendations for diagnostic
guidelines provides comprehensive and transparent
methodology for developing these recommendations.

« The GRADE Working Group presents an overview of the
approach, already established for grading treatment
recommendations.

e Publication for Diagnostic GRADE in BMJ is pending.

« Extensive application to diagnostic guidelines is likely to
refine the approach.

* The basic methodology & considerations that follow from
recognizing test results as surrogate markers are
unlikely to change.

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
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