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Abstract
Summary of Findings (SoF) tables present, for each of the seven (or fewer) most important outcomes, the following: the number of
studies and number of participants; the confidence in effect estimates (quality of evidence); and the best estimates of relative and absolute
effects. Potentially challenging choices in preparing SoF table include using direct evidence (which may have very few events) or indirect
evidence (from a surrogate) as the best evidence for a treatment effect. If a surrogate is chosen, it must be labeled as substituting for the
corresponding patient-important outcome.

Another such choice is presenting evidence from low-quality randomized trials or high-quality observational studies. When in doubt,
a reasonable approach is to present both sets of evidence; if the two bodies of evidence have similar quality but discrepant results, one
would rate down further for inconsistency.

For binary outcomes, relative risks (RRs) are the preferred measure of relative effect and, in most instances, are applied to the baseline or
control group risks to generate absolute risks. Ideally, the baseline risks come from observational studies including representative patients
and identifying easily measured prognostic factors that define groups at differing risk. In the absence of such studies, relevant randomized
trials provide estimates of baseline risk.

When confidence intervals (CIs) around the relative effect include no difference, one may simply state in the absolute risk column that
results fail to show a difference, omit the point estimate and report only the CIs, or add a comment emphasizing the uncertainty associated
with the point estimate. � 2013 Elsevier Inc. All rights reserved.
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1. Introduction rides. The table is atypical in that for some cells, which
The first 11 articles in this series introduced the GRADE
approach to systematic reviews and guideline development
[1], discussed the framing of the question [2], and presented
GRADE’s concept of confidence in effect estimates [3] and
how to apply it [4e9]. In this 12th article, we describe the
final product of a systematic review using the GRADE pro-
cess, Summary of Findings (SoF) tables that present, for
each relevant comparison of alternative management strat-
egies, the quality rating for each outcome, the best estimate
of the magnitude of effect in relative terms, and the abso-
lute effect that one might see across subgroups of patients
with varying baseline or control group risks. The focus of
this article is on binary outcomes. Box 1 presents the seven
elements recommended for SoF tables. Tables 1e3, exam-
ples of SoF tables, highlight some of the issues in con-
structing such a table. Readers will find additional details
in the Cochrane Handbook, Chapter 11 [10].
2. The seven elements of a SoF table

SoF tables include seven elements (Box 1). Uniformity
of presentation is likely to facilitate readers’ familiarity
and comfort with SoF tables and is therefore desirable
and facilitated by the use of GRADEpro software [11]. Ini-
tial user testing with consumers of guidelines (clinicians
and researchers) guided the format of Table 1 [12,13]. In
Table 1, putting what is most important first guided the
order of the columns, and the presentation of absolute risks
was guided by a finding that some respondents found pre-
sentation of risk differences confusing.

In addition, experimental evidence from a randomized
trial of alternative formats suggests that some may find dif-
fering formats of SoF tables, such as that presented in
Tables 2 and 3, preferable (Vandvik et al., unpublished
data). In Table 2, the relative risk (RR) appears before
the absolute risk on the basis that one uses the RR to calcu-
late the absolute risk and, in both Tables 2 and 3, a column
presents the absolute difference between groups. GRADE-
pro has been programmed to be responsive to these issues
and has become increasingly flexible in accommodating
alternative formats.

Uncertainty also exists regarding optimal terminology.
Table 1 uses the term ‘‘illustrative comparative risks’’ and
the designation ‘‘assumed risk’’ because uncertainty in
the estimate of baseline risk is ignored in making the calcu-
lations. Some GRADE members believe that ‘‘illustrative
comparative risks’’ might confuse, and other tables substi-
tute ‘‘absolute risk.’’ The other tables use alternative desig-
nations for the control group and intervention group risks.
Further study may provide additional information about
the optimal wording choices.

Table 4 presents the full evidence profile associated with
Table 1 addressing the desirable and undesirable conse-
quences of wearing compression stockings on long plane
are shaded, it includes two sets of judgments, based on
the same evidencedone of which is in regular type, the
other in italics. The first is the judgment of Cochrane re-
view authors [14]; the second (italicized) is the judgment
of thrombosis experts in a guideline sponsored by the
American College of Chest Physicians [15].

This example demonstrates that the great merit of
GRADE is not that it eliminates judgmentsdand thus
disagreementsdbut rather that it makes the judgments
transparent. For the many close-call judgments that are re-
quired in evaluating evidence, disagreement between rea-
sonable individuals will be common. GRADE allows
readers to readily discern the nature of the disagreement.
Decision makers are then in a position to make their own
judgments about the relevant issues. The SoF table
(Table 1) uses the judgments of the Cochrane reviewers.
3. Choosing which outcomes to present

SoF tables should ideally present results of all patient-
important outcomesdpossibly noting which ones are
criticaldwithout, however, overwhelming the reader.
GRADE suggests inclusion of no more than seven outcomes,
including both benefits and harms. If there are more than
seven outcomes that are judged important, reviewers should
choose the seven most important. This number is based on
our intuition about the amount of information users can
grasp, and an informal survey of attendees at a Cochrane
Colloquium, and is therefore largely arbitrary. Limiting to
seven may require combining related but different outcomes
of approximately equal importance (e.g., calculating and
presenting the number of patients who experienced either
vomiting or diarrhea, considering these two as relatively
equal minor gastrointestinal effects of temporary duration).
4. Presentation of direct vs. indirect evidence

Sometimes, direct measures of the patient-important
outcomes are unavailable or, as in Table 1, no events have
occurred (for symptomatic venous thrombosis and pulmo-
nary embolism). In such instances, reviewers should
present their inferences regarding treatment effects on
patient-important outcomes on the basis of the results of
surrogate measures. That the inferences are coming from
surrogates should be clearly labeled, and will almost cer-
tainly result in rating down the confidence in effect esti-
mates for indirectness.

What are the mechanics of making inferences regarding
patient-important outcomes from surrogates? The simplest
approach is to find a best estimate of the baseline risk for
the patient-important outcome, and apply the relative effect
from the surrogate (see Box 2 for an example of the arith-
metic of applying an RR estimate to a baseline risk). For
instance, in Table 1, to estimate the absolute reduction in



160 G.H. Guyatt et al. / Journal of Clinical Epidemiology 66 (2013) 158e172
What is new?

Key points
Summary of Findings (SoF) tables provide succinct,
easily digestible presentations of confidence in effect
estimates (quality of evidence) and magnitude of
effects.

SoF table should present the seven (or fewer) most
important outcomesdthese outcomes must always
be patient-important outcomes and never be surro-
gates, although surrogates can be used to estimate ef-
fects on patient-important outcomes.

SoF table should present the highest quality evidence.
When quality of two bodies of evidence (e.g., ran-
domized trials and observational studies) is similar,
SoF table may include summaries from both.

SoF table should include both relative and absolute
effect measures, and separate estimates of absolute
effect for identifiable patient groups with substan-
tially different baseline or control group risks.
Box 1 Seven elements of a Summary of Findings
table

1. A list of all important outcomes, both desirable
and undesirable;

2. A measure of the typical burden of these outcomes
(e.g. control group, estimated risk);

3. A measure of the risk in the intervention group or,
alternatively or in addition, a measure of the dif-
ference between the risks with and without
intervention;

4. The relative magnitude of effect;

5. Numbers of participants and studies addressing
these outcomes;

6. A rating of the overall confidence in effect esti-
mates for each outcome (which may vary by out-
come); and possibly;

7. Comments.
risk with stockings, we used an estimate of baseline risk
from a meta-analysis and applied the RR from the surro-
gate, asymptomatic thrombosis.

Whenever the direct measure of a patient-important out-
come is suboptimal (such as low-quality evidence) and
a surrogate measure exists, reviewers have the option of fo-
cusing on whichever measure (the direct or surrogate mea-
sure) they feel yields higher-quality evidence or, as in
Table 1, presenting both. As in Table 1, however, if they
choose to focus partly or completely on surrogate results,
reviewers must label the surrogate (in this case, asymptom-
atic venous thrombosis) for what it is, and include in its
presentation the patient-important outcome for which it is
a substitute (symptomatic thrombosis).

Another reason to present both direct and indirect mea-
sures is that the target audience for the review or guideline
will want to see both. Table 3 presents an example of such
a situation. Here, the review authors address the effect of
low-intensity, pulsed, ultrasound on fracture healing [16].
Although one could argue that the single trial that directly
addresses function provides the higher-quality evidence,
the clinical community of relevance is likely to be (mis-
guidedly perhaps) more interested in radiographic fracture
healing (the surrogate outcome for function). Thus, for non-
operatively managed fractures and for operatively managed
fractures, the investigators chose to present both direct ev-
idence of functional improvement from one trial and indi-
rect evidence from radiographic healing, despite the fact
that the direct evidence was of higher quality because it
did not suffer from indirectness (Table 3).
5. Presentation of randomized controlled trials or ob-
servational studies

Randomized controlled trials (RCTs) usually provide
higher-quality evidence than observational studies and, if
RCTs are available, SoF tables should generally restrict
themselves to reporting RCT results. On occasion, however,
limitations of RCTs or particular strengths of observational
studies may lead to conclusions that their confidence in ef-
fect estimates is similar, or that observational studies pro-
vide higher-quality evidence.

For instance, consider the use of octreotide to prevent
recurrent hypoglycaemia in patients with sulfonylurea over-
dose. Neither observational studies nor RCTs have addressed
issues of mortality or long-term sequelae; thus, decisions
must be based on the frequency of repeated hypoglycaemic
episodes in the face of intravenous glucose administration.

The only RCT that addressed this issue administered
a single dose of octreotide (the drug is ordinarily given as
a continuous drip) [17]. Of those randomized to octreotide,
10 (45%) of 22 suffered recurrent hypoglycaemic episodes
as did 6 (33%) of 18 control patients (RR 1.36, 95% confi-
dence interval [CI]5 0.61e3.0). Three control, but no ac-
tively treated patients, suffered more than one recurrent
hypoglycaemic episode. One would rate down confidence
in estimates from this study for imprecision, and for indi-
rectness of the intervention, suggesting an overall rating
of low confidence in estimates.

At least 27 case reports have documented a marked de-
crease in hypoglycaemic episodes following octreotide
administration [18,19]. Without untreated controls, these re-
ports would be classified as very low-quality evidence but for



Table 1. Summary of Findings table: Compression stockings compared with no compression stockings for people taking long flights

Patients or population: Anyone taking a long flight (lasting more than 6 hr)

Settings: International air travel

Intervention: Compression stockingsa

Comparison: Without stockings

Outcomes

Illustrative comparative risksb (95% CI)

Relative effect (95% CI)
Number of participants

(studies)
Quality of evidence

(GRADE) Comments

Assumed risk Corresponding risk

Without stockings With stockings (95% CI)

Symptomatic DVT 0 per 1,000 0 per 1,000 (�1.5 to
1.5)

Not estimable 2,637 (Nine studies) 444P
Moderate due to

imprecisionc

0 participants
developed
symptomatic DVT in
these studies.

Symptomatic
DVTdinferred from
surrogate,
symptomless DVT

Low-risk populationd RR 0.10 (0.04e0.25) 2,637 (Nine studies) 444P
Moderate due to

indirectnesse
5 per 10,000 0.5 per 10,000

(0e1.25)
High-risk populationd

18 per 10,000 1.8 per 10,000 (1e8)

Superficial vein
thrombosis

13 per 1,000 6 per 1,000 (2e15) RR 0.45 (0.18e1.13) 1,804 (Eight studies) 444P
Moderate due to

imprecisionf

CI includes both benefit
and harm

Edema, postflight
values measured on
a scale from 0, no
edema, to 10,
maximum edema

The mean edema score
ranged across control
groups from 6.4 to
8.9

The mean edema score
in the intervention
groups was on
average 4.72 lower
(4.91e4.52).

1,246 (Six studies) 44PP
Low due to risk of bias

(unblinded, unvali-
dated measure)g

All these studies
conducted by the
same investigators.
Extent of edema
seems too great to be
credible

Pulmonary embolus 0 per 1,000 0 per 1,000
�1.5 to 1.5

Not estimable 2,637 (Nine studies) 444P
Moderate due to

imprecisionc

0 participants
developed pulmonary
embolus in these
studies

Pulmonary
embolusdinferred
from surrogate,
symptomless DVT

Low-risk populationd RR 0.10 (0.04e0.25) 2,637 (Nine studies) 444P
Moderate due to

indirectnesse
27 per million 3 per million (1e7)

High-risk population
97 per million 10 per million (4e95)

Death Estimates not available, but risk extremely low Not estimable 2,637 (Nine studies) See comment 0 participants died in
these studies, small
proportion of
pulmonary emboli
would result in death

(Continued )
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Table 1. Continued

Patients or population: Anyone taking a long flight (lasting more than 6 hr)

Settings: International air travel

Intervention: Compression stockingsa

Comparison: Without stockings

Outcomes

Illustrative comparative risksb (95% CI)

Relative effect (95% CI)
Number of participants

(studies)
Quality of evidence

(GRADE) Comments

Assumed risk Corresponding risk

Without stockings With stockings (95% CI)

Adverse effects See comment See comment Not estimable 1,182 (Four studies) 44PP
Low due to risk of bias

(unblinded, unvali-
dated measure)

The tolerability
of the stockings
was described
as very good
with no
complaints of
side effects
in four studiesh

Abbreviations: DVT, deep vein thrombosis; CI, confidence interval; RR, risk ratio; GRADE, GRADE Working Group grades of evidence (see explanations).
a All the stockings in the nine trials included in this review were below-knee compression stockings. In four trials, the compression strength was 20e30 mmHg at the ankle. It was

10e20 mmHg in the other four trials. Stockings come in different sizes. If a stocking is too tight around the knee, it can prevent essential venous return causing the blood to pool around
the knee. Compression stockings should be fitted properly. A stocking that is too tight could cut into the skin on a long flight and potentially cause ulceration and increased risk of DVT. Some
stockings can be slightly thicker than normal leg covering and can be potentially restrictive with tight footwear. It is a good idea to wear stockings around the house before travel to ensure a good,
comfortable fitting. Stockings were put on 2e3 hr before the flight in most of the trials. The availability and cost of stockings can vary.

b The basis for the assumed risk is provided in footnotes. The corresponding risk (and its 95% CI) is based on the assumed risk in the intervention group and the relative effect of the in-
tervention (and its 95% CI).

c The imprecision refers to absolute measures, not the relative. The decision to rate down presumes that people would value a very small reduction in venous thrombosis or pulmonary em-
bolism. For the relative, it is not possible to make an estimate.

d Estimates for control event rates for venous thrombosis and for pulmonary embolism come from Philbrick JT, Shumate R, Siadaty MS, et al. Air travel and venous thromboembolism: a sys-
tematic review. J Gen Intern Med 2007;22:107e114. Definition of high risk includes previous episodes of DVT, coagulation disorders, severe obesity, limited mobility because of bone or joint
problems, neoplastic disease within the previous 2 yr, large varicose veins.

e Here, there are two reasons for indirectness. One is that estimates of relative risk reduction come from the surrogate. The second is that there is uncertainty regarding the baseline risk.
f The CI includes both an increase and a small but possibly important decrease.
g The measurement of edema was not validated or blinded to the intervention. All of these studies were conducted by the same investigators.
h None of the other trials reported adverse effects, apart from four cases of superficial vein thrombosis in varicose veins in the knee region that were compressed by the upper edge of the

stocking in one trial.
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Table 2. Summary of Findings tabledShould LMWH rather than VKAs be used for long-term treatment of VTE?a,*

Bibliography: Low molecular weight heparin compared with vitamin K antagonists for the long treatment of venous thromboembolism: a systematic review. Clive Kearon (unpublished)b

Outcomes
Participants (studies)

follow-up Quality of evidence (GRADE) Relative effect (95% CI)

Anticipated absolute effects

Time frame is 6 mo for all outcomes except PTS, which is 2 yr

Risk with VKA
Risk difference with LMWH

(95% CI)

Overall mortality 2,496 (7 RCTs)
6 mo

44P
Moderate due to imprecisionc

RR 0.96 (0.81e1.13) 164 deaths per 1,000d No significant difference
Seven fewer deaths per 1,000

(from 31 fewer to 21 more)

Recurrent VTE
Symptomatic deep venous
thrombosis and pulmonary
embolism

2,727 (8 RCTs)
6 mo

444P
Moderate due to risk of bias

RR 0.62 (0.46e0.84) Low risk (no cancer)
30 VTEs per 1,000d 11 fewer VTE per 1,000 (from 5

fewer to 16 fewer)
Moderate risk (nonmetastatic cancer)

80 VTEs per 1,000d 30 fewer VTE per 1,000 (from
13 fewer to 43 fewer)

High risk (metastatic cancer)
200 VTEs per 1,000d 76 fewer VTE per 1,000 (from

32 fewer to 108 fewer)

Major bleeding 2,737 (8 RCTs)
6 mo

444P
Moderate due to imprecisione

RR 0.81 (0.55e1.2) Low to moderate risk (without or with cancer)
20 bleeds per 1,000f No significant difference

Four fewer bleeds per 1,000
(from nine fewer to four more)

High risk (metastatic cancer)
80 bleeds per 1,000f No significant difference

15 fewer bleeds per 1,000
(from 36 fewer to 16 more)

PTS
Self-reported leg symptoms
and signs

100 (1 RCT) median
3 mo

44PP
Low due to risk of bias and

imprecision

RR 0.85 (0.77e0.94) 200 PTS per 1,000g 30 fewer per 1,000 (from 12
fewer to 46 fewer)

Abbreviations: CI, confidence interval; RR, risk ratio; PTS, Post-Thrombotic Syndrome; RCT, randomized controlled trial; LMWH, low molecular weight heparin; VKA, vitamin k antagonist; VTE,
venous thromboembolism.

* The basis for the baseline risk (e.g., the median control group risk across studies) is provided in footnotes. The anticipated absolute effect is expressed as risk difference (and its 95% CI) and
is based on the baseline risk in the comparison group and the relative effect of the intervention (and its 95% CI).

a Limited to LMWH regimens that used 50% or more of the acute treatment dose during the extended phase of treatment.
b Meta-analysis is based on RCTs as referenced in the text of Kearon et al., [Chest 2012;Suppl:e419S-94]. The control group risk estimate for mortality comes from this meta-analysis.
c We did not rate down for risk of bias: borderline decision due to possible selective outcome reporting with one study not reporting deaths.
d Control group risk estimates come from cohort study by Prandoni 2002, adjusted to 6-mo time frame.
e We did not rate down for risk of bias although lack of blinded outcome assessment for major bleeds: borderline decision (we considered this outcome as not subjective).
f Control event rates from cohort studies by Prandoni 2002 and Beth 1995, adjusted to 6-mo time frame.
g Control event rate comes from observational studies in review by Kahn 2004, adjusted to 2-yr time frame. All patients wore pressure stockings.
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Table 3. Summary of Findings tabledRCTs of low-intensity pulsed ultrasound (LIPUS) for more rapid return to function (measured by direct
measure and a surrogatedradiographic fracture healing)

Outcomes
No. of studies/

patients

Absolute effect

Relative effect (95% CI) QualityBaseline risk
Mean difference

(95% CI)

Nonoperatively managed
fresh fractures
Return to function 1 RCT; 101

patients
Clavicle 13% Increase in time to

return to work (6.0%
decrease to 37.0%
increase)

444P
Moderate due to

imprecision
15.1 days 1.95 days

(�6.33 to 2.42)

Return to function
inferred from
surrogatedradiographic
healing

3 RCTs; 158
patients

Tibia 36.9% Reduction in
healing time (25.6%
to 46.0%)

44PP
Low due to indirectness

due to surrogate
and risk of bias

190 days �88 days
(�50.4 to �125.6)

Radius
77 days �26 days

(�6.4 to �38.6)
Scaphoid

62 days �18.8 days
(�7.6 to �30.0)

Operatively managed
fresh fractures
Return to function 2 RCTsa; 61

patients
Tibia 27.5% Reduction in time

to full weight bearing
(9.5% increase to 52.0%
decrease)

44PP
Low due to risk of

bias and imprecision
79.1 days �24.0 days

(+14.3 to �62.3)

Return to function inferred
from surrogated
radiographic healing

2 RCTs; 61
patients

Tibia 16.6% Reduction in
healing time (76.8%
increase to 60.7%
decrease)

4PPP
Very low due to risk of

bias and imprecision
and indirectness due
to surrogate

132.5 days �17.7 days
(+69.8 to �105.2)

Abbreviations: RCT, randomized controlled trial; CI, confidence interval.
a A third, negative, trial by Handolin et al. (2005c) reported on a functional outcome, mean Olerud-Molander score, but did not provide the

associated measure of variance to allow for statistical pooling.
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the apparently large and rapid effects (repeated hypoglycae-
mic episodes that markedly decreased or ceased after the
administration of octreotide). Considering the magnitude
and rapidity of effect, one might classify these case reports,
in aggregate, as providing low-quality evidence.

Given similar quality evidence, it would be inappropriate
to rely exclusively on either the RCT or the case reports in
constructing a SoF table regarding the administration of oc-
treotide for hypoglycaemia associated with sulfonylurea
overdose. The results of case reports and the RCT appear in-
consistent; the overall confidence in effect estimates could
therefore be classified as low or very low.

There may be instances in which the confidence in esti-
mates from the observational studies is clearly superior to
that of RCTs; under these circumstances, one would restrict
the SoF table to observational studies. When randomized
trials clearly provide greater confidence in estimates, one
would restrict the SoF table to randomized trials. In gen-
eral, in situations in which both sets of studies provide im-
portant evidence with more or less equal confidence in
estimates, we encourage review and guideline authors to
summarize both types of studies in separate rows in their
SoF tables as in Table 5.
6. Dealing with analytic approaches that yield differ-
ent results

Systematic reviews, in exploring sources of heterogene-
ity, may sometimes find that alternative analyses (‘‘sensitiv-
ity analyses’’) yield appreciably different results. For
example, a systematic review of glucosamine for treating
osteoarthritis found differences in pain reduction when in-
cluding only trials with concealed allocation vs. all trials
[20]. Presenting two rows, one summarizing each analytic
approach, would have left the inevitably less-equipped
readers with the decision about which analysis is more
credible. Rather, the authors focused on the analysis in
which they had more confidence (in this case, restricted
to trials with concealed allocation).

The authors did, however, note the alternative result in
the ‘‘comments’’ column of the row in which they pre-
sented the pain results. This implies that they themselves
had some uncertainty regarding which analysis was most
credible, and wanted to alert readers to the alternative.
Judgments of the credibility of alternative analyses require
similar considerations to those of subgroup analyses, a topic
we dealt with in a previous article in this series [6].



Table 4. Evidence profile: Compression stockings vs. no compression stockings for people taking long flightsa

Quality assessment

Summary of findings

Number of patients Absolute risk

No of studies
(design) Limitations Inconsistency Indirectness Imprecision

Publication
bias

Without
compression
stockings

With
compression
stockings

Relative risk
(95% CI) Control risk

Risk
difference
(95% CI) Quality

Symptomatic DVT

Direct evidence

9 (RCT) No serious
limitations

Very serious
limitationsb

No serious

inconsistency

No serious

indirectness

Serious imprecision Undetected 0/1,323 0/1,314 Not estimable

(no events)

0 per 1,000 0 per 1,000

(�1.5 to 1.5)
444P
Moderate
4PPP
Very low

Indirect evidence (based on symptomless DVT as a surrogate outcome for symptomatic DVT)

9 (RCT) No serious
limitations

Very serious
limitationsb

No serious

inconsistency

Serious

indirectness

No serious

imprecision

Undetected Surrogate
Symptomless

DVT
47/1,323

Surrogate
Symptomless

DVT
3/1,314

RR 0.10

(0.04e

0.25)

5 per 10,000 Low risk
4.5 per
10,000
(4e5)

444P
Moderate
44PP
Very low

18 per 10,000 High risk
16.2 per
10,000
(14e17.5)

Superficial vein thrombosis

8 (RCT) No serious
limitations

Serious
limitationsc

No serious

inconsistency

No serious

indirectness

Serious imprecision Undetected 12/901 4/903 RR 0.45

(0.18e

1.13)

13 per 1,000 Results failed to

show a

difference

between

stockings and

no stockings

444

Moderate
44PP
Low

Edema (postflight values measured on a scale from 0, no edema, to 10, maximum edema)

6 (RCT) Very serious

limitationsd
No serious

inconsistency

No serious

indirectness

No serious

imprecision

Undetected 7- or 8-hr flight d Weighted mean difference:
�4.72 (�4.91 to �4.52)

Favors stockings

44PP
Low

Mean 6.4e6.9;

349 participants

Mean 2.2e2.4;

348 participants

12-hr flight

Mean 7.9e8.9;

272 participants

Mean 2.6e3.3;

277 participants

Pulmonary embolus

Direct evidence

9 (RCT) No serious
limitations

Very serious
limitationsb

No serious

inconsistency

No serious

indirectness

No serious

imprecision

Undetected 0/1,323 0/1,314 Not estimable

(no events)

0 per 1,000 0 per 1,000

(�1.5 to 1.5)
4444

High
44PP
Low
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Box 2 Calculations in Summary of Findings tables
and evidence profiles

The RR of symptomatic deep vein thrombosis from
nine RCTs is 0.10 (95% CI5 0.04e0.26).

The risk in the control group (estimated or assumed
risk) from observational studies is 5 per 10 000.
Risk with intervention (corresponding risk)5 Risk
with control� RR

55� 0.10

50.5 per 10,000

Risk difference5 Risk with control� risk with
intervention

55� 0.5

54.5 per 10,000

One uses exactly the same process to calculate the
CIs around the risk difference, substituting the ex-
tremes of the CI (in this case 0.04 and 0.26) for the
point estimate (in this case, 0.10). For instance, for
the upper boundary of the CI:
Risk with intervention5 5� 0.265 1.3 per 10,000

Risk with control� risk with intervention5 5
� 1.35 3.7 per 10,000

Risk difference5 (0.74� 5)/10,0005 3.7/10,000.
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7. Measures of relative effect

Options for expressing relative measures of effect include
the RR (synonym: risk ratio), odds ratio (OR), rate ratio, and
hazard ratio [21e23]. ORs have advantageous statistical
properties [24]. RRs, however, are more understandable in-
tuitively, and easier to use for estimating absolute measures
of effect in individual patients [21].We find these advantages
of RRs compelling (for more details, see Box 3). Meta-
analysis can generate RRs or ORs from 2� 2 tables using
appropriate statistical techniques [22,23].

Using hazard ratios requires time-to-event data and rela-
tively complex analytic approaches [25,26]. Time-to-event
data willdat least outside of cancer studiesdseldom be
available for an entire group of studies that inform a particu-
lar clinical question. Moreover, hazard ratios are less familiar
to clinicians (again, with the exception of clinicians focused
on cancer), and are always farther from 1.0 than are RRs.
Thus, clinicians familiar with RRs for a wide variety of in-
terventions may overestimate the magnitude of effect when
presented with a hazard ratio for a particular intervention.

A special case of reporting data that, in theory, can be
considered continuous are counts of events per patients
(e.g., the number of disease exacerbations per patient or
the number of new polyps per patient in one group compared



Table 5. Summary of Findings table: Use of octreotide in patients with sulfonylurea overdose

Outcomes
Participants (studies)

follow-up
Quality of the

evidence (GRADE)
Relative effect

(95% CI)

Anticipated absolute effects

Risk with no
octeotride

Risk difference
with octeotride

Recurrent
hypoglycemia
from randomized
trials

1 RCT, 40 patients
in emergency
room

44PP
Low due to impreci-

sion and
indirectness

RR 1.36
95% CI 0.61e3.0

33% No significant
difference

7 fewer deaths per
1,000 (from 31
fewer to 21 more)

Persistent
hypoglycemia
from observational
studies

27 case reports 44PP
Low from observa-

tional studies.
Would be very low
with no control,
but effects large
and rapid in some
reports

All reported
decrease in
hypoglycemia
following
octeotride
administration

All patients had
persistent
hypoglycemia

All reported
decrease in
hypoglycemia
following
octeotride
administration

Abbreviations: RCT, randomized controlled trial; CI, confidence interval; RR, risk ratio.
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with another). When events are rare, the analyses often focus
on rates. Rates relate the counts to the amount of time during
which they could have happened. For example, the result of
one arm of a clinical trial could be that investigators counted
20 exacerbations of chronic obstructive pulmonary disease
in 100 patients during a period of 300 person-years of
follow-up. The rate associated with this result would be
0.067 per person-year or 6.7 per 100 person-years. To sum-
marize such findings, investigators use the rate ratio in meta-
analyses that compare the rates of events in the two groups
by dividing one by the other. Table 6 provides an example of
such a situation. When events become more frequent, inves-
tigators may treat the data as a continuous outcome.
8. Measures of absolute effect

As we have pointed out, relative measures tend to be
consistent across risk groups, whereas absolute measures
do not [22,27e29]. Making management choices, however,
focuses on trading off absolute effects on patient-important
outcomes, therefore requiring both relative and absolute
measures to appear in SoF tables.

The unrepresentativeness of patients in randomized tri-
als, and the lack of consistency of absolute measures across
risk groups and across individual trials argue against direct
calculation of pooled risk differences from the data in ran-
domized trials. The alternative process begins with selec-
tion of a baseline risk (control group risk): ideally this
would come from well-designed observational studies.
For instance, the baseline risk for symptomatic deep venous
thrombosis and for pulmonary embolism in Tables 1 and 4
come from a systematic review summarizing the results of
observational studies [30]. Box 2 shows the calculations in-
volved in generating absolute differences from baseline
risks and RRs using the outcome of venous thrombosis
from Table 1.

Using ORs provides an alternative with advantages and
disadvantages (Box 3). As a guideline developer, one
may have only the OR available, or as a systematic review
author, one may choose to use the OR. In either circum-
stance, using the OR to generate an estimate of risk differ-
ence involves converting baseline risk to odds, multiplying
by the OR, and converting the resulting odds back to risks.
Alternatively, one can use the following formula (where RC
is the risk in the control group):
Risk difference per 1;00051;000�RC

�
�

OR�RC

1�RCþ ðOR�RCÞ
�

Unfortunately, high-quality observational studies are of-
ten unavailable. Typical limitations include suboptimal sur-
veillance for outcomes, and potentially biased ascertainment
of outcomes. If high-quality observational studies are not
available, we suggest using the median risk (rather than the
weighted average) among the control groups in the included
studies or, if it is available, the control group risk from a sin-
gle trial with far larger sample size than other available trials.
If there is important variation in control group risks, authors
should consider presenting a range of risks within that ob-
served in the included studies (that is, present a range of
baseline risks). One then applies the RR to two or more base-
line risks to generate possible intervention group risks.

Absolute effects are likely to differ across patient
groups. Data from observational studies (and occasionally
from randomized trials) may allow reliable identification
of subgroups at substantially different risk of adverse out-
comes. If such data allows clinicians to readily identify
these subgroups by their presenting clinical features, re-
view authors should present absolute risks for intervention
and control groups (and/or differences in risk between in-
tervention and control groups) for each of these prognostic
subgroups. Therefore, if authors find moderate- or high-
quality evidence regarding clinical features that reliably
distinguish between patients at substantially different risk
of the outcomes of interest, they should use the baseline
risk in these patient groups, along with the RR, to generate



Box 3 Should review authors use RRs or ORs?

RRs and ORs tend (in contrast to risk differences) to
be similar across risk groups. ORs have statistical
properties that are superior to those of RRs, which
become particularly apparent when one uses these
relative measures to generate absolute effects (risk
differencesdsee Box 2). One is that the OR leads to
the same risk difference whether one counts events
in a negative or positive way, whereas RR do not.
For example, RRs will yield different results in
translating to risk differences if one considers
mortality (e.g., 20% die) or survival (e.g., 80%
survive). A second is that use of RR can generate
impossible values of risk (i.e., outside of the range of
0e1.0). For instance, if one applies a RR of 1.2 from
a meta-analysis to a baseline risk of 90% the result is
an impossible intervention group risk of 1.08. ORs al-
ways generate risks of 0e1.0.

Conversely, as baseline risk of undesirable out-
comes increases above 50% with the use of RR, the
risk difference increases (as it should intuitively),
whereas the risk difference using the OR decreases
(counterintuitively). This is the price we pay for hav-
ing the same risk difference whether one frames the
issue using the desirable (e.g., survival) or undesir-
able (e.g., death) outcome.

Choosing either OR or RR is easily defensible. The
authors of this article prefer RR because of ease of in-
terpretation, and ease of use for generating risk differ-
ences (see Box 2). RRs may, however, be problematic
when RRs are greater than 1 and high baseline risks
may occur (e.g., a baseline risk of 67% or more
with a RRO 1.5) resulting in intervention group
probabilities greater than 1.0. RRs may also be
problematic when positive or negative framing may
be considered reasonable (e.g., death or survival
when mortality over 50%; symptoms as improved
or unimproved). Under these circumstances, ORs
may be preferable.
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expected risks with the intervention. Box 4 describes con-
siderations that arise when risks differ across patient
groups.
9. Presentation of absolute effects

We suggest presenting the absolute effectdboth bene-
fits and harmsdas natural frequencies (events per 10,000
patients in Table 1, although more frequent events can be
presented as events per 1,000 or even per 100 patients) be-
cause this facilitates decision making [31e34]. When
events are sufficiently frequent, percentages may be as
well, or marginally better, understood [35]. Although many
clinicians prefer numbers needed to treat (NNTs), they may
be more difficult to interpret when it is necessary to con-
sider multiple outcomes. Reporting NNTs may be particu-
larly appropriate in abstracts, or in summary tables with
only two to three outcomes; natural frequencies or percent-
ages are likely to be more easily interpretable in other con-
texts. Review and guideline authors may want to tailor their
presentations to the specific audiences they are addressing;
differing formats may be optimal for differing audiences.
Whatever choice is made, the presentation should be con-
sistent across all outcomes in a single SoF table. This need
for consistency also applies with regard to dealing with
presentation of absolute effects when relative effects are
very imprecise (Box 5).
10. Absolute effectsdconfidence intervals

We further suggest reporting the CIs around the absolute
risk in the intervention group (as in Tables 1 and 6) or around
the difference between intervention and control groups (as in
Tables 2e5). Just as one calculates the absolute risk in the in-
tervention group on the basis of the absolute risk in the com-
parison group and the point estimate of the RR, the
calculation of the CIs around the absolute risks in the inter-
vention group is based on the absolute risk in the comparison
group and the CIs around the RR. When the baseline risk is
very low, however, CIs calculated on the basis of RRsmay be
misleading. Under these circumstances, direct calculations
based on absolute risks are preferable [36].

RevMan provides options for calculations of RR or OR
(from which one can estimate risk differencesdsee Box 2
and, for ORs, text in ‘‘Measures of absolute effect’’) or, for
situations when baseline risk is very low, direct calculation
of risk differences.
11. Absolute effectsdchoice of time frame

In Table 1, the time frame for measurement of outcome is
both obvious and shortdsymptomatic thrombosis, if it ex-
ists, will occur within days of a long flight. For conditions
such as primary and secondary prevention of cardiovascular
events, or cancer recurrence, there are options for choice of
the duration of follow-up. Reviewers should therefore always
indicate the length of follow-up to which the estimates of
absolute effect refer. Note, this length of follow-up may not
be the length of follow-up in the RCTs that generated the
estimates of relative effect, or the observational studies or
RCTs that led to estimates of baseline risk. Rather, it will
be some time frame judged appropriate for balancing the de-
sirable and undesirable consequences of alternative manage-
ment strategies.

Longer follow-up periods are associated with higher ab-
solute risks and higher risk differences between intervention
and control. This can lead to potentially important



Table 6. Summary of Findings tabledPresenting less common outcome measures: rate ratios and quality-of-life data

Combined corticosteroid and long-acting beta-agonist in one inhaler for chronic obstructive pulmonary disease

Patient or population: patients with moderate and severe chronic obstructive pulmonary disease

Settings: outpatient

Intervention: corticosteroid and long-acting beta-agonist in one inhalera

Comparison: no treatment

Outcomes

Absolute risksb (95% CI)

Relative effect
(95% CI)

No of participants
(studies)

Quality of the
evidence (GRADE) Comments

Estimated control
risk; no treatment

Corresponding risk;
combined inhaler

Exacerbation rate
(follow-up: 3 yr)

The mean
exacerbation
rate in the
control groups
was 3
exacerbations
in 3 yrc

The mean
exacerbation
rate in the
intervention
groups was 2
exacerbations
in 3 yrc

4,226 (5) 444P
Moderated

Rate ratio 0.74
(0.69, 0.79)

Hospitalizations See comment See comment Not estimable 0 (0) See comment Limited data for
hospitalizations
was presented in
the trials.

Mortality (follow-
up: 3 yr)

Medium risk populationc OR 0.79
(0.65e0.96)

5,752 (7) 4444

High15 per 100 12 per 100
(10e14)

Quality of life
St. George’s Re-
spiratory Ques-
tionnaire Scale
from: 0 to 100
(follow-up: 3 yr)

The mean quality
of life in the
control groups
was 48 pointsc

The mean quality
of life in the
intervention
groups was 2.90
lower (3.61 to
2.18 lower)

3,346 (4) 4444

High
Mean difference

did not reach a
patient
important
improvement of
4 points.

Pneumonia
(follow-up: 3 yr)

Medium risk populationc OR 1.83
(1.51e2.21)

5,739 (8) 4444
High12 per 100 20 per 100

(17e23)
Any adverse events
(follow-up: 3 yr)

Medium risk populationc OR 1.10
(0.96e1.27)

5,493 (8) 4444

High
Data from

fluticasone/
salmeterol
studies.

90 per 100 91 per 100
(90e92)

Abbreviations: CI, confidence interval; OR, odds ratio.
a Both long-acting beta-agonists and inhaled corticosteroids can be used in combination for the treatment of chronic obstructive pulmonary

disease. Of the 11 included studies, two evaluated fluticasone/salmeterol at 250 mcg/50 mcg twice daily and seven at 500 mcg/50 mcg twice
daily; and two evaluated budesonide/formoterol at 320 mcg/9 mcg twice daily. All studies permitted the use of inhaled short-acting beta-agonists
on demand.

b The basis for the risk in untreated patients (e.g., the median control group risk across studies) is provided in footnotes. The corresponding risk
(and its 95% CI) is based on the risk in the untreated patients and the relative effect of the intervention (and its 95% CI).

c Risk in untreated patients based on TORCH trial.
d Withdrawal of participants with severe frequent exacerbations may have biased results.
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differences in readers’ perceptions of the apparent magni-
tude of effect (Box 6). Often, extending the time frame in-
volves the assumption that event rates will stay constant
over time.
12. Dealing with no events in either group

When no participant in any trial has suffered the out-
come of interest, the trials provide no information about
relative effects (and one can thus argue that there is no
point in rating the quality of the evidence). However, par-
ticularly if there are large numbers of patients, the data
may provide high-quality evidence that the absolute
difference between alternative management strategies is
small or very small. If reviewers believe this is the appro-
priate inference for an important or crucial outcome, they
can rate the confidence in effect estimates, and base the es-
timate of precision on the CI around the absolute effect (as
in Tables 1 and 4). A program to make the calculation
based on the available statistical methods [37] is available
from the corresponding author.
13. Uncertainty around estimates of baseline risk

Note that Table 1 provides estimates of risk in the inter-
vention group based on the CIs around the RR. We do not,



Box 4 Differing risks across different patient
groups

In Table 1, reviewers identified risk factors for
asymptomatic DVT (previous episodes of DVT,
coagulation disorders, severe obesity, limited mobility
because of bone or joint problems, cancer, and large
varicose veins) that, when considered together, more
than tripled the risk of thrombosis. Applying the RR
of 10% allowed calculation of expected event rates
for the high- and low-risk populations using prophylac-
tic stockings. In the low-risk population, applying the
RR of 10% to the risk without the intervention of 5
per 10,000 generates a risk of 0.5 per 10,000 with the
intervention. In the higher-risk population, the corre-
sponding numbers are 18 and 1.8 per 10,000. Table 3
presents another such example for the outcomes of
venous thrombosis (three risk strata) and bleeding
(two risk strata).

Reference
[1] Philbrick JT, Shumate R, SiadatyMS, Becker DM.

Air travel and venous thromboembolism: a sys-
tematic review. J Gen Intern Med. 2007;22:
107e114.

Box 6 The impact of choice of time frame on
readers’ perceptions of effect

Consider primary prophylaxis with aspirin for the
prevention of myocardial infarction (MI) in asymp-
tomatic individuals with risk factors for development
of coronary disease (so-called high risk). Estimates
of risk of MI in such individualsddespite the high-
risk labeldis very low, approximately 6 per 1,000
per year [1]. The benefits of regular use of aspirin are
correspondingly lowdbetween one and two
MIsdprevented per 1,000 patients taking aspirin
over the course of a year [1]. Given that aspirin is
associated with an increased risk of gastrointestinal
bleeding, few would be enthusiastic about this
magnitude of benefit. If one considers a time frame
of a decade, however, aspirin use will prevent
approximately 14 MIs per 1,000 patients (an absolute
benefit of 1.4%). This latter framing potentially
makes the intervention appear more attractive.

Reference
[1] Baigent C, Blackwell L, Collins R, Emberson J,

Godwin J, Peto R, et al. Aspirin in the primary
and secondary prevention of vascular disease:
collaborative meta-analysis of individual partici-
pant data from randomized trials. Lancet.
2009;373(9678):1849e1860.
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however, provide estimates of uncertainty regarding the es-
timates of baseline risk in high- and low-risk control
groups. Not presenting such estimates reflects a high
Box 5 Presenting absolute effects when estimates
of relative effect are imprecise

When CIs around the relative risks are wide (in-
cluding both benefit and large harm) providing a point
estimate for the intervention that differs from that of
the comparator, or a CI around a risk difference, may
give the impression of an effect that does not exist. If
reviewers or guideline developers share this concern,
in the absolute risk difference column (or the inter-
vention group risk column, depending on the format
chosen) they may choose to state only that the result
failed to show a difference between intervention and
control; omit the point estimate and report only the
CIs; or add a comment emphasizing the uncertainty
associated with the point estimate (or some combina-
tion of the three strategies). Note that in Table 1 for
superficial vein thrombosis, we present estimates of
absolute effect and include a comment that notes
that the CI includes both benefit and harm. In
Table 4, which uses the same data, we do not
provide absolute estimates, but merely note that the
result fails to show a difference.
priority on simple presentations that clinicians and patients
will find easily digestible.

Potentially, all the issues that raise uncertainty about es-
timates of absolute effects could raise uncertainty about es-
timates of baseline risks: risk of bias, indirectness if
surrogate measures are used, imprecision, inconsistency,
and publication bias. GRADE has chosen to thus far more
or less ignore uncertainty in estimates of baseline risk in its
criteria for rating confidence in effect estimates. This is
a pragmatic decision that avoids overwhelming complexity
and keeps the systematic review manageable.

Nevertheless, guideline developers should be aware of
this neglected source of uncertainty, and in certain circum-
stances may wish to include it in considerations about con-
fidence in effect estimates for individual outcomes. When
such considerations arise, we suggest classifying them un-
der ‘‘indirectness.’’ Presenting a plausible range of baseline
risks may, to some extent, ameliorate the problem.
14. What to do when there is no published evidence
regarding an important outcome

We encourage systematic review authors and guideline
developers to specify all important outcomes before
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commencing their reviews. If they do so, it is possible that
they may find no published evidence regarding one or more
outcomes (quality of life and rare side effects are two out-
comes that may be subject to this problem). We suggest that
if sufficiently important, such an outcome would warrant
a row in the SoF table, with the confidence in effect estimates
rating (and other cells aside from the comments) being either
left blank or classified as very low-quality evidence.
15. Conclusion

The SoF table provides all the key information necessary
for making decisions between competing health care man-
agement strategies [38]. Therefore, although not an abso-
lute requirement for use of the GRADE approach, the
SoF table is an invaluable tool for providing a succinct, ac-
cessible, transparent evidence summary for patients, health
care providers, and policy makers.
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