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RATING QUALITY OF EVIDENCE AND STRENGTH OF RECOMMENDATIONS

GRADE: what is “quality of evidence” and why
is it important to clinicians?

Guideline developers use a bewildering variety of systems to rate the quality of the evidence underlying
their recommendations. Some are facile, some confused, and others sophisticated but complex

In 2004 the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) Working Group
presented its initial proposal for patient management.'
In this second of a series of five articles focusing on the
GRADE approach to developing and presenting recom-
mendations we show how GRADE has built on previous
systems to create a highly structured, transparent, and
informative system for rating quality of evidence.

A guideline’s formulation should include a clear
question

Any question addressing clinical management has four
components: patients, an intervention, a comparison,
and the outcomes of interest.? For example, consider
the following: in patients with pancreatic carcinoma
undergoing surgery, what is the impact of a modi-
fied resection that preserves the pylorus compared
with a standard wide tumour resection—variations of
the Whipple procedure—on short term and long term
mortality, blood transfusions, bile leaks, hospital stay,
and problems with gastric emptying?

Guideline developers should address the importance
of their outcomes

GRADE challenges guideline developers to specify
all outcomes that are of importance to patients as
they begin the guideline development process, and
to differentiate the critical outcomes from the impor-
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Fig1 Hierarchy of outcomes according to importance to patients
to assess effect of phosphate lowering drugs in patients with
renal failure and hyperphosphataemia
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tant but not critical ones.? Figure 1 presents a hier-
archy of patient important outcomes regarding the
impact of phosphate lowering drugs in patients with
renal failure. GRADE suggests a nine point scale to
judge importance. The upper end of the scale, 7 to
9, identifies outcomes of critical importance for deci-
sion making. Ratings of 4 to 6 represent outcomes
that are important but not critical. Ratings of 1 to 3
are items of limited importance. Guideline panels
should strive for the sort of explicit approach that
this example represents.

Judging the quality of evidence requires considera-
tion of the context

GRADE provides a definition for the quality of evi-
dence in the context of making recommendations.
The quality of evidence reflects the extent to which
confidence in an estimate of the effect is adequate
to support recommendations. This definition has two
important implications. Firstly, guideline panels must
make judgments about the quality of evidence rela-
tive to the specific context in which they are using the
evidence. Secondly, because systematic reviews do
not—or at least should not—make recommendations,
they require a different definition. For systematic
reviews, the quality of evidence reflects the extent of
confidence that an estimate of effect is correct.

Study design is important in determining the quality
of evidence

As with early systems of grading the quality of evi-
dence,* GRADE’s approach begins with the study
design. For recommendations addressing alternative
management strategies—as opposed to issues of estab-
lishing prognosis or the accuracy of diagnostic tests—
randomised trials provide, in general, stronger evidence
than do observational studies. Rigorous observational
studies provide stronger evidence than uncontrolled
case series. In the GRADE approach to quality of evi-
dence, randomised trials without important limitations
constitute high quality evidence. Observational studies
without special strengths or important limitations con-
stitute low quality evidence.

Five limitations can reduce the quality of the evidence
The GRADE approach involves making separate rat-
ings for quality of evidence for each patient important
outcome and identifies five factors that can lower the
quality of the evidence (see box).’ These factors can
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downgrade the quality of observational studies as well
as randomised controlled trials.

Study limitations

Confidence in recommendations decreases if studies
have major limitations that may bias their estimates of
the treatment effect.® These limitations include lack of
allocation concealment; lack of blinding—particularly
if outcomes are subjective and their assessment highly
susceptible to bias; large losses to follow-up; failure to
adhere to an intention to treat analysis; stopping early
for benefit’; or failure to report outcomes (typically
those for which no effect was observed).

For example, most of the randomised trials examin-
ing the relative impact of standard wide tumour resec-
tion compared with a modified Whipple procedure for
pancreatic carcinoma were limited by lack of optimal
concealment, lack of possible blinding of patients and
adjudicators of outcome, and substantial losses to follow-
up. Thus the quality of evidence for each of the impor-
tant outcomes was no higher than moderate (table 1).

Inconsistent results

Widely differing estimates of the treatment effect (heter-
ogeneity or variability in results) across studies suggest
true differences in underlying treatment effect. Vari-
ability may arise from differences in populations (for
example, drugs may have larger relative effects in sicker
populations), interventions (for example, larger effects

Factors in deciding on quality of evidence

Factors that might decrease quality of evidence

e Study limitations

e Inconsistency of results

e Indirectness of evidence

e [mprecision

® Publication bias

e Factors that might increase quality of evidence

e Large magnitude of effect

¢ Plausible confounding, which would reduce a
demonstrated effect

® Dose-response gradient

with higher drug doses), or outcomes (for example,
diminishing treatment effect with time). When hetero-
geneity exists but investigators fail to identify a plausi-
ble explanation, the quality of evidence decreases.
For example, the randomised trials of alternative
approaches to the Whipple procedure yielded widely
differing estimates of effects on gastric emptying, thus
further decreasing the quality of the evidence (fig 2).

Indirectness of evidence

Guideline developers face two types of indirectness
of evidence. The first occurs when considering, for
example, use of one of two active drugs. Although ran-
domised comparisons of the drugs may be unavailable,
randomised trials may have compared one drug with
placebo and the other with placebo. Such trials allow

Table 1 | GRADE evidence profile forimpact of surgical alternatives for pancreatic cancer from systematic review and meta-analysis of randomised controlled trials in
inpatient hospitals of pylorus preserving versus standard Whipple pancreaticoduodenectomy for pancreatic or periampullary cancer by Karanicolas et al**

Quality Summary
assessment of findings
No of studies (No Publication Relative effectt  Best estimate of Absolute effect
of participants) Study limitations* Consistency Directness  Precision bias (95% Cl) Whipple grouprisk  (95% Cl) Quality
Five year mortality:
3(229) Serious limitations (-1)  Noimportant Direct Noimportant ~ Unlikely 0.98 (0.87 to 82.5% 201ess/1000; 120 +++,
inconsistency imprecision 1.11) less to 80 more moderate
In-hospital mortality:
6 (490) Serious limitations (-1)  Noimportant Direct Imprecision Unlikely 0.40 (0.14 to 4.9% 20 less/1000; (50 ++, low
inconsistency D% 1.13) less to 10 more)
Blood transfusions
(units):
5(320) Serious limitations (-1)  Noimportant Direct Noimportant  Unlikely — 2.45 units -0.66 (-1.06 44,
inconsistency imprecision t0-0.25); moderate
favours pylorus
preservation
Biliary leaks:
3(268) Serious limitations (-1) Noimportant  Direct Imprecision  Unlikely 4.77 (0.23 to 0 20 more/1000 20 ++, low
inconsistency -1)# 97.96) less to 50 more
Hospital stay (days):
5 (446) Serious limitations (-1)  No important Direct Imprecision  Unlikely — 19.17 days -1.45(-3.28t0 ++, low
inconsistency -1+ 0.38); favours
pylorus preservation
Delayed gastric
emptying:
5(442) Serious limitations (-1)  Unexplained Direct Imprecision Unlikely 1.52(0.74to 25.5% 110more/1000; 80  +, very low
heterogeneity Dt 3.14) less to 290 more
(1§

*Unclear allocation concealment in all studies, patients blinded in only one study, outcome assessors not blinded in any study, >20% loss to follow-up in three studies, not analysed using intention to

treatin one study.

tRelative risks (95% confidence intervals) are based on random effect models.
$Confidence interval includes possible benefit from both surgical approaches.
§12=72.6%, P=0.006.
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indirect comparisons of the magnitude of effect of both
drugs. Such evidence is of lower quality than would be
provided by head to head comparisons of the drugs.

The second type of indirectness of evidence includes
differences between the population, intervention, com-
parator to the intervention, and outcome of interest,
and those included in the relevant studies. Table 2
presents examples of each.

Imprecision

When studies include relatively few patients and few
events and thus have wide confidence intervals, a guide-
line panel will judge the quality of the evidence to be
lower. For example, most of the outcomes for alterna-
tives to the Whipple procedure include both important
effects and no effects at all, and some include important
differences in both directions (table 1).

Publication bias

The quality of evidence will be reduced if investiga-
tors fail to report studies (typically those that show no
effect). A prototypical situation that should elicit suspi-
cion of reporting bias occurs when published evidence
is limited to a small number of trials, all of which are

funded by industry.

Three factors can increase the quality of evidence
Although well done observational studies generally
yield low quality evidence, in unusual circumstances
they may produce moderate or even high quality evi-
dence (see box).?

When methodologically strong observational studies

No with event/No
who had procedure

Study or subcategory Pylorus Standard
preservation Whipple
Nasogastric diet »7 or 8 days
or diet as tolerated 10 days
Bloechie 1999 8/23 2/21
Paquet 1998 4/19 3/21
Subtotal 42 42

Test for heterogeneity: c>=0.82, df=1, P=0.36, 1>=0%
Test for overall effect: z=1.63, P=0.010

Nasogastric diet 10 days

Lin 2005 15/29 3/29
Train 2004 19/87 18/83
Subtotal 116 112

Test for heterogeneity: c>=6.37, df=1, P=0.01, 1’>=84.3%
Test for overall effect: z=0.91, P=0.37

Nasogastric drainage »500 ml/day for 5 days

Seiler 2005 20/64 30/66
Subtotal 64 66
Test for heterogeneity: not applicable
Test for overall effect: z=1.63, P=0.10

Relative risk
(random) (95% CI)

L ¢

yield large or very large and consistent estimates of
the magnitude of a treatment effect, we may be con-
fident about the results. In those situations, although
the observational studies are likely to provide an over-
estimate of the true effect, the weak study design is
unlikely to explain all of the apparent benefit.

The larger the magnitude of effect, the stronger
becomes the evidence. For example, a meta-analysis
of observational studies showed that bicycle helmets
reduce the risk of head injuries in cyclists involved in
a crash by a large margin (odds ratio 0.31, 95% confi-
dence interval 0.26 to 0.37).° This large effect suggests a
rating of moderate quality evidence. A meta-analysis of
observational studies evaluating the impact of warfarin
prophylaxis in cardiac valve replacement found that the
relative risk for thromboembolism with warfarin was
0.17 (95% confidence interval 0.13 to 0.24). This very
large effect suggests a rating of high quality evidence.

The presence of a dose-response gradient, or a situ-
ation in which all plausible biases would decrease the
magnitude of effect, also increase the quality of the
evidence.

Critical outcomes determine the rating of quality of
evidence across outcomes

Recommendations depend on evidence for several
patient important outcomes and the quality of evidence
for each of those outcomes. How should the quality of
evidence be rated across outcomes if quality differs?
This occurred in the Whipple procedure example in
which the evidence varied from moderate to very low
quality (table 1).

Weight Relative risk
(%) (random) (95% CI)

13.98  3.65 (0.87 to 15.29)
14.75  1.47 (0.38 t0 5.75)
28.73  2.27 (0.851t0 6.09)

17.66  5.00 (1.62 to 15.44)
25.96 1.01 (0.57 to 1.78)
43.62  2.08(0.43t010.20)

27.65 0.69 (0.44 to 1.08)
27.65 0.69 (0.44 to 1.08)

Fig 2 Effect on delayed
gastric emptying of

Total (95% Cl) 222 220 ? 100.00  1.52 (0.74 to 3.14) pylorus preserving

Test for heterogeneity: c>=14.60, df=4, P=0.006, 1?>=72.6% pancreaticoduodenectomy

Test for overall effect: z=1.14, P=0.25 0.01 1 0 e compared with standard
Favours pylorus Favours standard Whipple procedure for
preservation Whipple procedure pancreatic adenocarcinoma
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Table 2 | Quality of evidence is weaker if comparisons in trials are indirect

Question of interest
Relative effectiveness of alendronate and risedronate in osteoporosis

Source of indirectness

Indirect comparison: randomised trials have compared alendronate with placebo and risedronate with
placebo, but trials comparing alendronate with risedronate are unavailable

Oseltamivir for prophylaxis of avian flu caused by influenza A (H5N1) virus

Differences in population: randomised trials of oseltamivir are available for seasonal influenza, but not
foravian flu

Sigmoidoscopic screening for prevention of mortality from colon cancer

Differences in intervention: randomised trials of faecal occult blood screening provide indirect evidence,
bearing on potential effectiveness of sigmoidoscopy

Choice of drug for schizophrenia

Differences in comparator: series of trials comparing newer generation neuroleptic agents with fixed
doses of haloperidol 20 mg provide indirect evidence of how newer agents would compare with lower,
flexible doses of haloperidol that clinicians typically use

Rosiglitazone for prevention of diabetic complications in patients at high risk of diabetes

Differences in outcome: randomised trial shows delay in development of biochemical diabetes with
rosiglitazone but was underpowered to tackle diabetic complications

The GRADE approach suggests that guideline
developers should consider the quality of evidence
across outcomes as that associated with the critical
outcome with the lowest quality evidence. Thus for
the Whipple procedure example, if those making
recommendations thought that gastric emptying
problems were crucial, the rating for quality of
evidence across outcomes would be very low. If gastric
emptying was important but not critical, the quality
rating across outcomes would be low (on the basis of
results from the clearly critical perioperative mortality)
despite the presence of moderate quality evidence on
survival at five years (table 1).

Evidence profiles provide simple, transparent
summaries

Busy clinicians require succinct, transparent, eas-
ily digested summaries on evidence. The GRADE
process facilitates the creation of summaries, such as
in table 2, which presents the relative effect of stand-
ard versus more limited resection for patients with
pancreatic carcinoma.

Conclusion

GRADE provides a clearly articulated and comprehen-
sive methodology for rating and summarising the quality
of evidence supporting management recommendations.
Although judgments will always be required for each
step, the systematic and transparent GRADE approach
allows scrutiny of and debate about those judgments.

SUMMARY POINTS

Aguideline’s formulation should include a clear question
with specification of all outcomes of importance to patients

GRADE offers four levels of evidence quality: high, moderate,
low, and very low

Randomised trials begin as high quality evidence and
observational studies as low quality evidence

Quality may be downgraded as a result of limitations in study
design orimplementation, imprecision of estimates (wide
confidence intervals), variability in results, indirectness of
evidence, or publication bias

Quality may be upgraded because of a very large magnitude
of effect, a dose-response gradient, and if all plausible biases
would reduce an apparent treatment effect

Critical outcomes determine the overall quality of evidence

Evidence profiles provide simple, transparent summaries
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