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This article is the fourth translation of a GRADE series published in the BMJ, which
graded the quality of evidence and strength of recommendations for diagnostic tests
or strategies, as a comprehensive and transparent approach for developing re-
commendations. Randomized trials for diagnostic approaches represent the ideal
study design for intervention studies. On the other hand, cross-sectional or cohort
studies with a direct comparison of the test results with an appropriate reference
standard can provide high-quality evidence. The guideline panel must be reminded
that the test accuracy is a surrogate for patient-important outcomes, so such studies
often provide a low quality of evidence for recommendations regarding diagnostic
tests, even when the studies do not have serious limitations. Diagnostic accuracy
studies showing that a diagnostic test or strategy improves important patient
outcomes will require the availability of effective treatment, reduction of test-
related adverse effects or anxiety, or improvement of the patients’ well-being from
prognostic information. Therefore, it is important to assess the directness of the test
results regarding the consequences of diagnostic recommendations that are im-
portant to patients.
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Fig. 1. Two generic ways in which a test or diagnostic strategy can be evaluated. On the left, the patients were randomized to a new test or strategy,
or an old test or strategy. Those with a positive test result (cases detected) were randomized (or were previously randomized) to receive the best
available management (second step of randomization for management not shown). The investigators evaluated and compared the patient-important
outcomes in all patients in both groups. On the right, the patients received both a new test and a reference test (old or comparator test or strategy).
The investigators could then calculate the accuracy of the test compared to the reference test (first step). To judge the importance of this information
to patients, patients with a positive test (or strategy) in either group were (or have been in previous studies) submitted to treatment or no treatment;
the investigators then evaluated and compared the important patient outcomes in all patients in both groups (second step). Adapted from the article

of Schiinemann et al. BMJ 2008;336:1106-10 [12].
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Table 1. Examples and implications of different testing scenarios

Example of a Putative Diagnostic accuracy Patients’ outcomes and expected impact on management Balance between
new test and benefit of presumed out-
reference test ~ L Sensitivity Specificity True positives True negatives False positives  False negatives ~ Comes, test com-
or strategy plications, and cost
Shorter version Simpler Equal Equal Presumed influence on patient-important outcomes: Evidence of a
of the test, less Uncertain benefit Almost certain Likely anxiety ~ Possible detriment ~ shorter time and
dementia test  time from earlier benefit from  and possible  from delayed similar test
compared diagnosis and reassurance  morbidity diagnosis accuracy (and
with the treatment from addition- thus patients’
original al testing and outcomes) would
mini-mental treatment generally support
st'ate exam for Directness of evidence (test results) for outcomes important to patients: the usefulness of
dlagnos_ls of Some uncertainty No uncertainty Some Major uncertainty "W tests
dementia uncertainty
Helical Detection Greater Equal Presumed influence on patient-important outcomes: Fewer
computed of more Certain benefit ~ Almost certain Likely Likely detrimental ~ complications
tomography  (but for larger benefit from  detriment for large stones; ~ and downsides
for renal smaller) stones; less avoiding from less certain for compared with
calculus calculi clear benefit for ~ unnecessary  unnecessary  small stones, but  [VP would support
compared to smaller stones, tests additional possible the usefulness of
intravenous and invasive tests  detriment from the new tests, but
pyelogram unnecessary unnecessary the balance be-
(IVP) treatment can additional tween desirable
result invasive tests for  and undesirable
other potential effects is unclear
causes of in view of uncertain
complaints consequences of
Directness of evidence (test results) for outcomes important to patients: identifying
Some uncertainty No uncertainty No uncertainty Major uncertainty smaller stones
Computed Less Slightly  Less Presumed influence on patient-important outcomes: Undesirable
tomography  invasive less Benefit from Benefit from  Harm from  Detriment from consequences of
for coronary testing, treatment and reassurance unnecessary delayed more false
artery disease  but fewer and fewer treatment diagnosis or positives and false
compared o misses complications complications myocardial insult ~ negatives with
coronary some Directness of evidence (test results) for outcomes important to patients: computed

angiography  cases tomography are
unacceptable
despite the higher
rate of rare com-
plications (infarc-
tion and death)
and higher cost of

angiography

No uncertainty No uncertainty No uncertainty Some uncertainty

Adapted from the article of Schiinemann et al. BMJ 2008;336:1106-10 [12].
See Appendix 1 (complete translate in Korean).
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Table 2. Factors that decrease the quality of evidence for studies of diagnostic accuracy and how they differ from evidence for other interventions

Factors that determine and can
decrease the quality of evidence

Explanations and differences from the quality of evidence for other interventions

Study design

Different criteria for accuracy studies—Cross-sectional or cohort studies in patients with diagnostic uncertainty

and a direct comparison of the test results with an appropriate reference standard are considered high quality
and can move to moderate, low, or very low depending on other factors

Limitations (risk of bias)

Different criteria for accuracy studies—Consecutive patients should be recruited as a single cohort and not

classified by disease state, and selection, as well as the referral process, should be described clearly.tests should
be done in all patients in the same patient population for the new test and well-described reference standard;
the evaluators should be blind to the results of the alternative test and reference standard

Indirectness:
Outcomes

Similar criteria—Panels assessing diagnostic tests often face an absence of direct evidence regarding the impact

on patient-important outcomes. They must make deductions from studies of diagnostic tests about the balance
between the presumed influences on the patient-important outcomes of any differences in true and false
positives and true and false negatives in relation to complications and costs of the test. Therefore, accuracy
studies typically provide low-quality evidence for making recommendations owing to the indirectness of the
outcomes, similar to surrogate outcomes for treatments

Patient populations,
diagnostic test, comparison
test, and indirect
comparisons

Similar criteria—Quality of evidence can be reduced if important differences exist between the populations
studied and those for whom the recommendation is intended (in previous testing, spectrum of disease or
comorbidity); if important differences exist in the tests studied and diagnostic expertise of people applying them
in studies compared to settings for which recommendations are intended; or if the tests being compared are

each compared with a reference (gold) standard in different studies and not directly compared in same studies

Important inconsistency in
study results
Imprecise evidence

Similar criteria—For accuracy studies, unexplained inconsistency in sensitivity, specificity, or likelihood ratios
(rather than relative risk or mean differences) can reduce the quality of evidence
Similar criteria—For accuracy studies, wide confidence intervals for the estimates of test accuracy or true and false

positive and negative rates can reduce the quality of evidence

High probability of
publication bias

Similar criteria—High risk of publication bias (for example, evidence from small studies for new intervention or
test, or asymmetry in the funnel plot) can lower the quality of evidence

Adapted from the article of Schiinemann et al. BMJ 2008;336:1106-10 [12].

See Appendix 2 (complete translate in Korean).

Table 3. Key findings of diagnostic accuracy studies—should multislice
spiral computed tomography rather than conventional coronary angio-
graphy” be used to diagnose coronary artery disease in a population
with a low (20%) pre-test probability?

Measure Test finding (95% confidence Interval)

0.96 (0.94 to 0.98)
(0.065 to 0.84)
4 (

(

Pooled sensitivity
Pooled specificity 0 74
Positive likelihood ratio”

Negative likelihood ratio”

3.4108.3)
005 0.03 to 0.09)

YAssuming that the reference standard angiography, does not yield
false positives or false negatives. "Average likelihood ratios from Hamon
et al. [5]. Adapted from the article of Schiinemann et al. BMJ 2008;
336:1106-10 [12].

See Appendix 3 (complete translate in Korean).
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Table 4. Consequences of the key findings of diagnostic accuracy < HAlok= o R A8y WA G5E9S B7tet

studies—should multislice spiral computed tomography rather than L oA EA X H]:]E]- ~ Q%%’ Ao vl go|r B35,

conventional coronary angiography” be used to diagnose coronary _

artery disease in a population with a low (20%) pre-test probability? 54 @2 YeE dAoH= JAGHAIZA HASE d5E
Consequences No. per 1,000 patients Importanceb) g2 AFE-SHA] Oi'Ei(agianst Computed tomography)

True-positive resulltsc';) 192 8 0_1(:)_]— H31E = B 9\}\;141:]- o] H1= 15_51-8 /\_4 HOJH
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because it spares patients unnecessary interventions associated with =

adverse effects. “Important because patients are exposed to

unnecessary potential adverse effects from drugs and invasive pro- 2 ZARZH)) et B, AAA] et A

cedures. "Important because of the increased risk of coronary events as sz or51 o o]

a result of patients not receiving efficacious treatment. fUninter- T R Ho 7J'E ”;]7]‘“ 2t GRADE Ll ]\ﬂj%‘:‘ %AJ{]E

pretable, indeterminate, or intermediate test results: important because A7E vl g Qo] xHAo|y EWst vhHe A|lTst

they generate anxiety, uncertainty as to how to proceed, further testing, _ ) B

and possible negative consequences of either treating or not treating. AJUrh HAF Z23k= gRlolA F-83F oz Ato] ot ti=]
PNot rellably reported, important because although rare, they can be 9le o L 4o B =0 o HRH =0

serious. "Although the data for these consequences are not reported for AREDZ Aok 242 2 FEES] Syt of e

simplicity, or because they are not known precisely based on the 2835}7] Q5te] AL QA= AHAARS] AL 7} ojy3=

available data, they are important. . e

Adapted from the Zrticle oiE)SchUnemann etal. BMJ 2008;336:1106-10 A 7ol 1 A3t SAke] A=Al fAE TR =AE

112] Wete] Qlalsls Aol BRI

See Appendix 4 (complete translate in Korean).

Table 5. Quality assessment of diagnostic accuracy studies—example: should multislice spiral computed tomography be used instead of conventional
coronary angiography for the diagnosis of coronary artery disease?”

No of studies Design Limitations Indirectness Inconsistency  Imprecise data Publication bias Quality
True positives (patients with coronary artery disease)
21 studies Cross-sectional No serious Little or no Serious No serious Unlikely® SIS @)
(1,570 patients) studies” limitations uncertainty inconsistency‘” imprecision Moderate
True negatives (patients without coronary artery disease)
21 studies Cross-sectional No serious Little or no Serious No serious Unlikely SDBO
(1,570 patients) studies” limitations uncertainty inconsistencyd) imprecision Moderate
False positives (patients incorrectly classified as having coronary artery disease)
21 studies Cross-sectional No serious Little or no Serious No serious Unlikely® SISIS @)
(1,570 patients) studies” limitations uncertainty inconsistencyd) imprecision Moderate
False positives (patients incorrectly classified as having coronary artery disease)
21 studies Cross-sectional No serious Some Serious No serious Unlikely® e300
(1,570 patients) studies” limitations uncertainty” inconsistency‘” imprecision Low

?Full quality assessment would include a row for the outcomes important to patients associated with each possible test result (true positive, true
negative, false positive, false negative, and mconcluswe) as well as complications and costs of the test (see table 3); simplified summary of the quality
of evidence for critical outcomes presented here. "All patients were selected to have conventional coronary anglography and generally presented with
a high probability of coronary artery disease (median prevalence in included studies 63.5%, range 6.6-100%). “Some uncertainty about directness for
false negatives related to the detrimental effects of delayed diagnosis or myocardial insult, reducing the quality of evidence for consequences of
false-negative test results from high to moderate. “Statistically significant, unexplained heterogeneity of results for sensitivity (proportion of patients
with positive coronary angiography with positive computed tomography scan), specificity (proportion of patients with negative coronary angiography
with negative computed tomography scan), likelihood ratios, and diagnostic odds ratios, reducing the quality of evidence for consequences of true
positive, true negative, and false-positive results from high to moderate and of false-negative results from moderate to low. “Possibility of publication
bias not excluded but not considered sufficient to downgrade the quality of evidence.

Adapted from the article of Schiinemann et al. BMJ 2008;336:1106-10 [12].

See Appendix 5 (complete translate in Korean).
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