
Journal of Clinical Epidemiology 64 (2011) 1303e1310
GRADE guidelines: 8. Rating the quality of evidencedindirectness

Gordon H. Guyatta,b,*, Andrew D. Oxmanc, Regina Kunzd,e, James Woodcockf, Jan Brozeka,
Mark Helfandg, Pablo Alonso-Coelloh, Yngve Falck-Ytteri,j, Roman Jaeschkeb, Gunn Vistc,

Elie A. Aklk, Piet N. Postl, Susan Norrism, Joerg Meerpohln,o, Vijay K. Shuklap,
Mona Nasserq, Holger J. Sch€unemanna,b,

The GRADE Working Group1
aDepartment of Clinical Epidemiology and Biostatistics, McMaster University, Room 2C12, 1200 Main Street, West Hamilton, Ontario L8N 3Z5, Canada

bDepartment of Medicine, McMaster University, Room 2C12, 1200 Main Street, West Hamilton, Ontario L8N 3Z5, Canada
cNorwegian Knowledge Centre for the Health Services, PO Box 7004, St Olavs plass, 0130 Oslo, Norway

dAcademy of Swiss Insurance Medicine (asim), University Hospital Basel Petergraben 4, CH-4031, Basel, Switzerland
eBasel Institute of Clinical Epidemiology, University Hospital Basel Hebelstrasse 10, 4031 Basel, Switzerland

fLondon School of Hygiene and Tropical Medicine, London, United Kingdom
gOregon Evidence-Based Practice Center, Oregon Health and Science University, Portland VA Medical Center, Portland, OR, USA

hIberoamerican Cochrane Center-Servicio de Epidemiolog�ıa Cl�ınica y Salud P�ublica and CIBER de Epidemiolog�ıa y Salud P�ublica (CIBERESP),

Hospital de Sant Pau, Universidad Aut�onoma de Barcelona, Barcelona 08041, Spain
iDivision of Gastroenterology, Case and VA Medical Center, Case Western Reserve University, Cleveland, OH 44106, USA

jUniversity of Oxford, Oxford, United Kingdom
kDepartment of Medicine, State University of New York at Buffalo, NY, USA
lDutch Institute for Healthcare Improvement CBO, Utrecht, The Netherlands

mDepartment of Medical Informatics and Clinical Epidemiology, Oregon Health and Science University, Portland, OR 97239-3098, USA
nGerman Cochrane Center, Institute of Medical Biometry and Medical Informatics, University Medical Center Freiburg, 79104 Freiburg, Germany

oDivision of Pediatric Hematology and Oncology, Department of Pediatric and Adolescent Medicine, University Medical Center Freiburg, 79106 Freiburg,

Germany
pCanadian Agency for Drugs and Technology in Health (CADTH), Ottawa K1S 5S8, Canada

qDepartment of health information, Institute for Quality and Efficiency in Health care (IQWiG), Cologne, Germany

Accepted 18 April 2011; Published online 30 July 2011
Abstract
Direct evidence comes from research that directly compares the interventions in which we are interested when applied to the populations
in which we are interested and measures outcomes important to patients. Evidence can be indirect in one of four ways. First, patients may
differ from those of interest (the term applicability is often used for this form of indirectness). Secondly, the intervention tested may differ
from the intervention of interest. Decisions regarding indirectness of patients and interventions depend on an understanding of whether
biological or social factors are sufficiently different that one might expect substantial differences in the magnitude of effect.

Thirdly, outcomes may differ from those of primary interestdfor instance, surrogate outcomes that are not themselves important, but
measured in the presumption that changes in the surrogate reflect changes in an outcome important to patients.

A fourth type of indirectness, conceptually different from the first three, occurs when clinicians must choose between interventions that
have not been tested in head-to-head comparisons. Making comparisons between treatments under these circumstances requires specific
statistical methods and will be rated down in quality one or two levels depending on the extent of differences between the patient popu-
lations, co-interventions, measurements of the outcome, and the methods of the trials of the candidate interventions. � 2011 Elsevier Inc.
All rights reserved.
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Key points

� Quality of evidence (our confidence in estimates of
effect) may decrease when substantial differences
exist between the population, the intervention, or
the outcomes measured in relevant research studies
and those under consideration in a guideline or sys-
tematic review.

� Quality of evidence decreases if head-to-head com-
parisons are unavailable. Such instances require
falling back on indirect comparisons in which,
for example, we make inferences about the relative
effect of two interventions on the basis of their
comparison not with one another, but with a third
or control condition.
1. Introduction

Previous articles in this series presenting GRADE’s ap-
proach to systematic reviews and clinical guidelines have
dealt with framing the question, defined quality of evi-
dence, and described GRADE’s approach to rating down
the quality of a body of evidence because of problems with
bias, imprecision, and inconsistency. In this article, we deal
with another potential problem: indirectness.
2. Four types of indirectness

We are more confident in the results when we have di-
rect evidence. By direct evidence, we mean research that
directly compares the interventions in which we are inter-
ested delivered to the populations in which we are inter-
ested and measures the outcomes important to patients.
Thus, we can have concerns about indirectness when the
population, intervention, or outcomes differ from those in
which we are interested (Table 1). A fourth, different type
of indirectness, occurs when there are no head-to-head
comparisons between the alternative management strategies
under comparison (Table 1). Indirectness of outcomes and
indirect comparisons are equally relevant to systematic
Table 1. Evidence is lower quality if comparisons are indirect

Question of interest

Oseltamivir for prophylaxis
of avian flu caused by influenza A virus

Differences in po
influenza, but

Colonoscopic screening for
prevention of colon cancer mortality

Differences in in
indirect eviden

Sevelamer- vs. calcium-based
phosphate binders in chronic renal failure

Differences in ou
reduce vascula

Choice of antidepressant Indirect compari
but many have
reviews and practice guidelines; indirectness related to pop-
ulations and interventions (sometimes referred to as appli-
cability) is more relevant to guidelines.
2.1. Indirectness: differences in population
(applicability)

The first type of indirectness includes differences be-
tween the population of interest and those who have partic-
ipated in relevant studies. Systematic reviews will include
only patients who meet the reviews’ eligibility criteria;
thus, in a sense, evidence regarding patients is direct by
definition.

There may, however, be exceptions. For example, a sys-
tematic review might have an a priori hypothesis that a drug
would have different effects in children than in adults based
on what is known about the mechanism of action. If no
studies were found that tested the drug in children, the
review authors might conclude that the effects in children
were less certain than in adults, based on the indirectness
of the evidence for children.

Differences between the population of interest and those
in studies are a common problem for guideline developers
who will seek the best evidence relevant to their question.
For instance, a World Health Organization guideline panel
addressed the treatment of infection with avian influenza A
virus but needed to use evidence from seasonal influenza
(Table 1; Box 1) [1].

Less extreme differences in patients (or the conditions
from which they suffer) would lead to rating down only
one level, or even no rating down whatsoever. Because ran-
domized trial eligibility criteria often exclude patients with
comorbidity, as guideline developers begin to address is-
sues of multiple coexisting conditions (patients with, for
instance, heart failure and asthma) they will often need to
consider issues of indirectness. Some population differ-
ences may be partly addressed by subgroup analyses within
the trials or reviews that check the robustness of the results
across population factors such as age, gender, or disease se-
verity. For example, pooled analyses of large-scale trials of
statins show highly consistent relative risk (RR) reductions
across a wide variety of subpopulations.

In general, one should not rate down for population dif-
ferences unless one has compelling reason to think that the
biology in the population of interest is so different from that
Source of indirectness

pulation: Randomized trials of oseltamivir are available for seasonal
not for avian flu
tervention: Randomized trials of fecal occult blood screening provide
ce bearing on the potential effectiveness of colonoscopy
tcome: Reducing the calcium-phosphate load is hypothesized to
r calcification, which is hypothesized to reduce vascular events
son: Some antidepressants have been compared directly with others,
not



Box 1 Indirectness of population: avian influenza

High-quality randomized trials have demonstrated
the effectiveness of antiviral treatment for seasonal
influenza. The panel judged that the biology of sea-
sonal influenza was sufficiently different from that
of avian influenza (that is, the avian influenza organ-
ism may be far less responsive to the available antivi-
ral agents than seasonal influenza) that the evidence
required rating down by two levels for indirectness.
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of the population tested that the magnitude of effect will
differ substantially. Most often, this will not be the case.
Note that we are referring here to consistency in RR: differ-
ences in baseline risk or control event rate in subpopula-
tions will, on many occasions, lead to difference in
absolute effect between subgroups.

The above discussion refers to different human popula-
tions, but sometimes the only evidence will be from animal
studies, such as rats or primates. In general, we would rate
such evidence down two levels for indirectness. Animal
studies may, however, provide an important indication of
drug toxicity. Although toxicity data from animals does
not reliably predict toxicity in humans, evidence of animal
toxicity should engender caution in recommendations.

Another type of nonhuman study may generate high-
quality evidence. Consider laboratory evidence of change
in resistance patterns of bacteria to antimicrobial agents
(e.g., the emergence of methicillin-resistant staphylococcus
aureusdMRSA). These laboratory findings may constitute
high-quality evidence for the superiority of antibiotics to
which MRSA is sensitive vs. methicillin as the initial treat-
ment of suspected staphylococcus sepsis in settings in
which MRSA is highly prevalent.
2.2. Indirectness: differences in interventions
(applicability)

As for the population, systematic reviewers will clearly
specify the interventions of interest in their eligibility crite-
ria, ensuring that only directly relevant studies will be eli-
gible. Again, however, there may be exceptions. For
example, a systematic review might have an a priori
hypothesis that a surgical procedure would have different
effects when undertaken by subspecialists in referral cen-
ters compared with general surgeons in the community. If
they found no studies that tested the procedure in commu-
nity hospitals, review authors might conclude that the
effects of the procedure undertaken by community general
surgeons were uncertain.

Guideline developers may often find the best evidence ad-
dressing their question in trials of related interventions. For
example, a guideline addressing the value of colonoscopic
screening for colon cancer will find the randomized control
trials (RCTs) of fecal occult blood screening that showed
a decrease in colon cancer mortality in people receiving
the intervention of relevance. Whether to rate down one or
two levels in this context is a matter of judgment.

There may be instances in which the intervention differs,
but authors may conclude that there is no need to rate down
for quality. For example, older trials show a high efficacy of
intramuscular penicillin for gonococcal infection, but
guidelines might reasonably recommend alternative antibi-
otic regimes based on current local in vitro resistance pat-
terns, and consider the evidence as high quality.

Interventions may be delivered differently in different
settings. For instance, a systematic review of music thera-
pies for autism found that trials tested structured
approaches that are used more commonly in North America
than in Europe. Because the interventions differ, the results
from structured approaches are more applicable to North
America and the results of less structured approaches are
more applicable in Europe. Issues of setting are particularly
crucial for the outcome of resource use (cost). The
resources required (or at least used) for a particular inter-
vention may vary widely across settings, and the opportu-
nity cost (what alternatives could be purchased for the
same money) differs to an even greater extent.

Guideline panelists should consider rating down the
quality of the evidence if the intervention cannot be imple-
mented with the same rigor or technical sophistication in
their setting as in the RCTs from which the data come.
Carotid endarterectomy provides a commonly cited ex-
ample of such a situation [2]. Indirectness of this sort
becomes a major issuedparticularly for lower-income
countriesdfor resource-intensive interventions. We have
noted this issue under ‘‘setting’’ for indirectness of inter-
ventions, in which we referred to how music therapy for au-
tism may be delivered differently in one jurisdiction than
another. The same is true for other complex interventions
such as rehabilitation programs and public health interven-
tions. There may be important differences in implementa-
tion across settings that can weaken inferences regarding
applicability.

As with all other aspects of rating quality of evidence,
there is a continuum of similarity of the intervention that
will require judgment. It is rare, and usually unnecessary,
for the intended populations and interventions to be identi-
cal to those in the studies, and we should only rate down if
the differences are considered sufficient to make a differ-
ence in outcome likely. For example, trials of simvastatin
show cardiovascular mortality reductions: suggesting night
rather than morning dosing (because of greater cholesterol
reduction) would not warrant rating down for differences in
the intervention. A new statin with available evidence only
from lipid levels might, however, require rating down qual-
ity for indirectness, and trials of a new class of cholesterol-
lowering agents in which RCTs have not addressed impact
on cardiovascular events would certainly require rating
down for indirectness. One could conceptualize this as
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rating down for either indirectness of interventions or indi-
rectness of outcomes.
2.3. Indirectness: differences in outcome measures
(surrogate outcomes)

GRADE specifies that both those conducting systematic
reviews and those developing practice guidelines should
begin by specifying every important outcome of interest.
The available studies may have measured the impact of
the intervention of interest on outcomes related to, but
different from, those of primary importance to patients.

The difference between desired and measured outcomes
may relate to time frame. For example, a systematic review
of behavioral and cognitive-behavioral interventions for
outwardly directed aggressive behavior in people with
learning disabilities showed that a program of 3-week re-
laxation training significantly reduced disruptive behaviors
at 3 months [3]. Unfortunately, no eligible trial assessed the
review authors’ predefined outcome of interest, the long-
term impact defined as effect at 9 months or greater. The
argument for rating down becomes even stronger when
one considers that other types of behavioral interventions
have shown an early beneficial effect that was not sustained
at 6 months follow-up [3]. When there is a discrepancy be-
tween the time frame of measurement and that of interest,
whether to rate down by one or two levels will depend on
the magnitude of the discrepancy. In this case, one could ar-
gue for either option.

Another source of indirectness related to measurement of
outcomes is the use of substitute or surrogate endpoints in
place of the patient-important outcome of interest. Table 2
lists a number of such surrogate measures that are common
in current clinical investigation.

Table 3 presents the logic of patient-important and sur-
rogate outcomes as applied to disturbances in calcium
and phosphate metabolism in patients with end-stage renal
disease. Hyperphosphatemia is associated with abnormal
bone fragility and consequent fractures; soft tissue calcifi-
cation and associated pain; coronary calcification and asso-
ciated myocardial infarction; and possible increased
Table 2. Examples of surrogate outcomes

Condition Patient-important o

Diabetes mellitus Diabetic symptoms, hospital adm
(cardiovascular, eye, renal, neu

Hypertension Cardiovascular death, myocardial
Dementia Patient function, behavior, careg
Osteoporosis Fractures
Adult Respiratory Distress Syndrome Mortality
End-stage renal disease Quality of life, morbidity (such as

failure), mortality
Venous thrombosis Symptomatic venous thrombosis
Chronic respiratory disease Quality of life, exacerbations, mo
Cardiovascular disease/risk Vascular events, mortality
mortality. These adverse outcomes are the important end-
points in treating the calcium/phosphate abnormalities.

Up to now, however, RCTs of alternative therapeutic in-
terventions have focused on measures of calcium/phosphate
metabolism. In general, the use of a surrogate outcome
requires rating down the quality of evidence by one, or even
two, levels. Consideration of the biology, mechanism, and
natural history of the disease can be helpful in making a de-
cision about indirectness. For instance, because concentra-
tions of calcium and phosphate are far removed in the
putative causal pathway from the patient-important end-
points, we would rate down the quality of evidence with re-
spect to this outcome by two levels (Table 3). Surrogates that
are closer in the putative causal pathway to the adverse out-
comes are coronary calcification (for myocardial infarction),
bone density (for fractures), and soft-tissue calcification (for
pain), and these outcomes warrant rating down by only one
level for indirectness.

A systematic review suggesting a benefit of low molec-
ular weight heparin vs. unfractionated heparin for perioper-
ative thromboprophylaxis in patients with cancer provides
an example in which rating down by just one level for
indirectness is probably appropriate. The confidence inter-
vals (CIs) around reduction in the important outcome,
symptomatic deep venous thrombosis (DVT), were ex-
tremely wide (RR 0.73; 95% CI: 0.23, 2.28). When the out-
come included the surrogate, asymptomatic DVT (which
provided most events), the difference in favor of low mo-
lecular weight heparin was much more convincing
(RR5 0.72; 95% CI: 0.55, 0.94) [4]. Convincing evidence
of reduction in asymptomatic events provides, in our view,
moderate quality evidence of a reduction in symptomatic
events.

Rarely, surrogates are sufficiently well established that
review authors or guideline panelists should choose not to
rate down quality of evidence for indirectness. In our view,
this should be restricted to situations in which, within the
same class of drug (e.g., beta-blockers, calcium antagonists,
diuretics, bisphosphonates), changes in the surrogate have
repeatedly proved closely related to changes in the
patient-important outcome in the context of RCTs. One
might use this rationale, for example, to justify not rating
utcome(s) Surrogate outcome(s)

ission, complications
ropathic)

Blood glucose, A1C

infarction, stroke Blood pressure
iver burden Cognitive function

Bone density
Oxygenation

shunt thrombosis or heart Hemoglobin

Asymptomatic venous thrombosis
rtality Pulmonary function, exercise capacity

Serum lipids



Table 3. Surrogate and patient-important outcomes for phosphate lowering drugs in patients with renal failure and hyperphosphatemia

Patient-important outcomes

Surrogate outcomes

Indirect (Lower the quality of evidence
by one level)

Very indirect (Lower the quality of evidence by
two levels)

Myocardial infarction Coronary calcification Measures of calcium/phosphate metabolism
Fractures Bone density
Pain because of soft-tissue calcification Soft-tissue calcification
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down low-density lipoprotein (LDL) as a surrogate for cor-
onary events in evaluating the evidence from RCTs of
a new statin. One would, however, rate down for indirect
outcomes the evidence from RCTs of another class of
cholesterol-lowering agents (e.g., ezetimibe) if the outcome
measure was LDL rather than coronary events. Even this
highly restricted criterion for not rating down a surrogate
(multiple randomized trials within a single drug class show
a clear and consistent relationship between change in the
surrogate and an effect measure such as RR reduction)
may be problematic (Box 2).

Investigators may use sophisticated statistical ap-
proaches to examine the relationship between a surrogate
and a patient-important outcome. For instance, investiga-
tors examined the ‘‘validity’’ of progression-free survival
as a surrogate for overall survival for anthracycline- and
taxine-based chemotherapy for advanced breast cancer
[5]. They found a statistically significant association be-
tween progression-free and overall survival in the random-
ized trials they analyzed, but predicting overall survival
using progression-free survival remained fraught with
Box 2 Arguments against ever-considering
evidence from surrogates of high quality

One might well be tempted to assume a new statin
that improves lipid profiles in the same way as older
statins would result in similar improvement in car-
diovascular risk. Authorities have, however, raised
arguments about assuming that low-density lipopro-
tein (LDL) reductions with a new statin will trans-
late into the expected reduction in cardiovascular
risk [13,14]. Indeed, in one large trial in hemodialy-
sis patients, large reductions in LDL failed to effect
reductions in cardiovascular events [15]. In addition,
deciding what constitutes a class of drugs (e.g., all
beta-blockers; all cardioselective beta-lockers; all
beta-blockers with or without alpha-blocking prop-
erties) is not straightforward [16,17]. Finally, from
a clinical point of view, even if one accepts that
a surrogate provides high-quality evidence regarding
benefit, a new agent may have a differentdand
highly problematicdside effect profile. Note, for in-
stance, cerivastatin’s greatly increaseddrelative to
other statinsdpropensity to cause life-threatening
rhabdomyolysis.
uncertainty. Rating down quality by one level for the surro-
gate would be appropriate in this situation.

Several groups have developed systems for rating the
‘‘validity’’ of a surrogate [6,7,16]. Each of these systems
finds evidence from surrogates convincing only when the
association has been strongly and repeatedly established
in RCTs. Systematic review authors and guideline devel-
opers may wish to refer to these systems when pondering
whether to rate down for indirectness of outcomes.
2.4. Indirectness: indirect comparisons

The final type of indirectness occurs when we have no
direct (i.e., head-to-head) comparisons between two or
more interventions of interest. For instance, consider a com-
parison of two active drugs, A and B. Although RCTs com-
paring A and B may be unavailable, RCTs may have
compared A to placebo and B to placebo. Such trials allow
indirect comparisons of the magnitude of effect of A and B.
Such evidence is of lower quality than head-to-head com-
parisons of A and B would provide.

Indirect comparisons of prophylactic treatments for oste-
oporotic fractures illustrate the challenges of indirect com-
parisons. Trials of different agents suggest apparent
differences in RR reduction, tempting one to attribute these
differences to varying effectiveness of the drugs under con-
sideration. The trials, however, enrolled different groups of
patients; some may be more responsive than others. In addi-
tion, trials varied in criteria for diagnosis of both vertebral
and nonvertebral fractures. It may be these differences,
rather than differences in the effectiveness of the interven-
tions, that are responsible for variation in RR [8]. A system-
atic review of different doses of aspirin illustrates the
difficulties of inferences from indirect comparisons (Box 3).

The validity of the indirect comparison rests on the as-
sumption that factors in the design of the trial (the patients,
co-interventions, measurement of outcomes) and the meth-
odological quality are not sufficiently different to result in
different effects (in other words, true differences in effect
explain all apparent differences). Some authors refer to
this as the ‘‘similarity assumption’’ [9]. Because this
assumption is always in some doubt, indirect comparisons
always warrant rating down by one level in quality of evi-
dence. Whether to rate down two levels depends on the
plausibility that alternative factors (population, interven-
tions, co-interventions, outcomes, and study methods)
explain or obscure differences in effect. Of the many



Box 3 Difficulties making inferences from indirect
comparisons: low- vs. medium-dose aspirin

A systematic review considered the relative merits
of low dose (50e150 mg daily) vs. medium dose
(300e325 mg daily) of aspirin to prevent graft occlu-
sion after coronary artery bypass surgery [18].
Authors found five relevant trials that compared
aspirin with placebo, of which two tested medium
dose and three low-dose aspirin. The pooled relative
risk (RR) of the likelihood of a graft occlusion was
0.74 (95% confidence interval [CI]: 0.60, 0.91) in
the low-dose trial and 0.55 (95% CI: 0.28, 0.82) in
the medium-dose trials. The RR of medium vs. low
dose was 0.74 (95% CI: 0.52, 1.06; P5 0.10) sug-
gesting (but not very convincingly) the possibility
of a larger effect with the medium-dose regimens.

This comparison is weaker than if the randomized
trials had compared the two aspirin dose regimens di-
rectly because there are other study characteristics
that might be responsible for any differences found
(or resulted in undetected differences that in fact ex-
ist). Compared with the low dose vs. placebo trials, in
medium dose vs. placebo trials, the patients studied
may be different, effective or harmful interventions
other than the therapy under investigation may have
been differently administered, and outcomes may
have been measured differently (e.g., dissimilar crite-
ria for events or varying duration of follow-up). Dif-
ferences in study methods may also explain the
results: trials with a higher risk of bias may result
in smallerdor more likely largerdtreatment effects.
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challenging judgments that rating quality of evidence de-
mands, this is one of the most difficult.

The judgment is made more difficult yet by the necessity
to consider the statistical approaches that investigators have
taken in making indirect comparisons. Simply using the re-
sults from the active arms in two or more studies is na€ıve
and potentially misleading. More sophisticated statistical
approaches that consider differences between active and
control arms are more appropriate [10,11].

The comparison of low- vs. medium-dose aspirin regi-
mens (Box 3) used a valid statistical approach to compare
the RRs in one set of trials to the RR in the other set. The re-
view authors present data suggesting that the trials enrolled
patients who were very similar with respect to mean age
(56e60 years), sex distribution (83e100%men), proportion
of smokers (65e68% in the two trials reporting), proportion
of hypertensive patients (31e53% in the four trials
reporting), and mean cholesterol (5.7e7.2 mmol/L). The au-
thors did not mention whether the two sets of studies differed
in the use of a cointerventiondaggressiveness of antihyper-
tensive treatment or the use of lipid lowering agents, for
instance. In terms of methods, one trial in each set standard-
ized surgical procedures, all were blinded and included a pla-
cebo arm, two medium-dose and one low-dose trial reported
formal randomization by research-coordinating centers or
pharmacy, and one trial in each group reported independent
angiographic assessment of vein graft patency. Both sets of
trials had very high loss to follow-up (i.e., no angiography)d
three of five trials reported rates of more than 50%.

On balance, we would rate down the quality of the evi-
dence only one level for indirectness. The decision in this
case has little effect on clinical decision making in that other
considerations (risk of biasdhigh loss to follow-up, impre-
cisiondwide CIs around the RR in moderate vs. low-dose
trials, and indirectness of outcomesdgraft occlusion is a sur-
rogate for events such as myocardial infarction and cardio-
vascular deaths) already place this as low-quality evidence.
The indirect comparison leaves us with very low-quality
evidence.

Increasingly, recommendations must simultaneously
address more than two interventions. For instance, possible
approaches to thrombolysis in myocardial infarction include
streptokinase, alteplase, reteplase, and tenecteplase [12].
Attempts to address such issues of the relative effectiveness
of multiple interventions inevitably involve indirect compar-
isons. These meta-analyses have received different labels;
currently popular terms include ‘‘network meta-analyses,’’
‘‘mixed treatment comparison,’’ and ‘‘multiple treatments
meta-analysis.’’

There are both simple, inappropriate approaches, and
a number of sophisticated appropriate statistical approaches
available for assessing simultaneous multiple comparisons.
Avariety of recently developed Bayesian statistical methods
may help in generating estimates of the relative effectiveness
of multiple interventions, but these methods may give differ-
ent estimates. This raises the possibility of bias, and the issue
of the best-quality indirect analysis is unsettled. Their confi-
dent application requires, in addition to indirect comparison
evidence, substantial evidence from direct comparisonsd
evidence that is often unavailable [12]. Ascertaining the
extent to which patients, co-interventions, measurement of
outcomes, and risk of bias in studies ofmultiple interventions
are similar presents another major challenge. Interpretation
when direct and indirect evidence is inconsistent is uncertain,
and may warrant rating down the direct evidence for incon-
sistency. A recent simultaneous treatment comparison illus-
trates the challenges of evaluating such studies (Box 4).
The methods to conduct and assess such network meta-
analyses, including GRADE’s approach, remain in evolu-
tion. The coming years should see refinement in criteria for
judging the quality of evidence from network meta-analyses.

A final point is that it is possible, at least in theory, for in-
direct comparisons to yield more accurate results than direct
comparisons. This could be true if direct comparisons suffer
from risk of bias that indirect comparisons do not. This may
occur if the direct comparisons are conducted by those with
an investment in the result (e.g., industry).



Box 4 An example of the challenges of network
meta-analysis

Investigators conducted a simultaneous treatment
comparison of 12 new generation antidepressants
[19]. The authors evaluated 117 randomized trials
involving over 25,000 patients; their article provides
no information about the similarity of the patients
(other than that they all had major unipolar
depression), or about cointervention (behavioral
therapies, for instance). In correspondence with the
authors, however, they indicated that they excluded
trials with treatment-resistant depression, argued that
different types of depression have similar treatment
responses, and that it is very likely that patients did
not receive important cointervention. With respect
to risk of bias, the authors tell us, using the Cochrane
collaboration approach to assessing risk of bias [20]
that risk of bias in most studies was ‘‘unclear,’’ and
12 were at low risk of bias; presumably a small
number was at high risk of bias. This is helpful,
although ‘‘unclear’’ represents a wide range of risk
of bias.

All studies involved head-to-head comparisons
between at least two of the 12 drugs; the 117 trials
involved 70 individual comparisons (e.g., two com-
parisons between fluoxetine and fluvoxamine). The
authors reported statistically significant differences
between direct and indirect comparisons in only three
of 70 comparisons of drug response. The power of
such tests was, however, not likely high. Overall,
we would be inclined to take a cautious approach to
this network meta-analysis and rate down two levels
for indirectness.
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3. Mechanism

Another type of indirect evidence that we have not
addressed relates to mechanism of action. The GRADE
system does not rate evidence either up or down based on
the mechanism or pathophysiological basis of a treatment.
RCTs typically begin with a reasonable expectation of suc-
cess based, to some degree, on biological rationale. But
judgments of exactly how strong is the rationale are easily
open to dispute, and GRADE does not suggest using them
directly as a basis for rating evidence quality up or down.

Mechanism does, however, have multiple roles in the
evaluation of evidence: in selecting studies for systematic re-
views, in the applicability of evidence to different interven-
tions or populations, in judging whether to believe subgroup
analyses, and in deciding the extent to which one rates down
quality of evidence based on surrogate outcomes. Although
it would make little sense to pool studies based on similar
costs or color of tablets, treatments with similar mechanism
are commonly meta-analyzed. Because no two studies will
have exactly the same eligibility criteria and interventions,
judgments based on our biological understanding are neces-
sary to determinewhich studies to include in generating a sin-
gle pooled estimate of effect.

Similarly, we need to make judgments based on mecha-
nism to apply evidence about treatments. For example, if
a trial that included patients aged 50e70 years showed
effect, then we would undoubtedly be happy to apply the
results to 49- or 71-year olds (and likely well younger than
49 and well older than 71 years) but not to children. If a study
showed 5 days of antibiotics were effective, then wemight be
happy to use 7 days but not 3 days.

Judgments regarding surrogate outcomes may, however,
be more complex. For example, consider a three-dose vac-
cine that reduced the incidence of the target illness. We
might be happy to consider an accelerated delivery of three
doses of exactly the same vaccine to be as effective as the
original if the studies showed that the standard and acceler-
ated three-dose regimes had a similar serological response
(i.e., we might not rate down quality of evidence because
of the surrogate outcome of serological response). How-
ever, we might rate down for use of a surrogate outcome
if a new class of antihypertensive agents (e.g., the direct re-
nin inhibitor aliskiren, recently licensed in the United
States) showed a similar reduction in blood pressure to ex-
isting agents but without evidence of benefit on patient-
important outcomes.
4. Simultaneous consideration of all types of
indirectness

Guideline developers will usually need to consider the
combined effect of all the four types of indirectnessdand
problems in more than one may suggest the need to rate
down two levels in the quality of evidence. This consider-
ation is not a simple additive process, but rather a judgment
about whether any, and how much, rating down is war-
ranted. In general, evidence based on surrogate outcomes
should usually trigger rating down, whereas the other types
of indirectness will require a more considered judgment.
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