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Randomized controlled trials (RCT) are the basis for evidence-based acute stroke care. For an RCT 
to change practice, its results have to be statistically significant and clinically meaningful. While 
methods to assess statistical significance are standardized and widely agreed upon, there is no 
clear consensus on how to assess clinical significance. Researchers often refer to the minimal clin-
ically important difference (MCID) when describing the smallest change in outcomes that is con-
sidered meaningful to patients and leads to a change in patient management. It is widely accepted 
that a treatment should only be adopted when its effect on outcome is equal to or larger than the 
MCID. There are however situations in which it is reasonable to decide against adopting a treat-
ment, even when its beneficial effect matches or exceeds the MCID, for example when it is re-
source-intensive and associated with high costs. Furthermore, while the MCID represents an im-
portant concept in this regard, defining it for an individual trial is difficult as it is highly context 
specific. In the following, we use hypothetical stroke trial examples to review the challenges relat-
ed to MCID, sample size and pragmatic considerations that researchers face in acute stroke trials, 
and propose a framework for designing meaningful stroke trials that have the potential to change 
clinical practice.
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Interpreting randomized trial results in 
different dimensions

Randomized controlled trials (RCTs) are the cornerstone of evi-
dence-based medicine. Changing treatment guidelines and ob-
taining approval from regulatory bodies to establish a new 
treatment as a standard of care generally requires high-level 
evidence from at least one well-designed RCT. For example, 
both intravenous alteplase and endovascular treatment (EVT) 
were adopted as standard treatment in acute ischemic stroke, 
only after their safety and efficacy was proven in several 

RCTs.1-6 When designing and interpreting RCTs, physicians have 
to consider several dimensions, for example the statistical di-
mension (are the results statistically significant? Is the ob-
served effect due to chance or real?) and the clinical dimension 
(is the result meaningful to patients and relevant to physicians’ 
management decisions?). While there is a clear, accepted defi-
nition for the former (learning how to assess statistical signifi-
cance of a study is an integral part of every medical school 
curriculum), there is still no consensus on how to determine 
the clinical relevance of trial results. In fact, some clinician- 
scientists have become so pre-occupied with measures of sta-
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tistical significance—P-values in particular—that the question 
of clinical meaningfulness appears to have become secondary 
or, worse, is not addressed at all. Researchers often use the 
term “minimal clinically important difference” (MCID) or “tar-
get difference,”7 to describe the smallest change in outcomes a 
treatment has to achieve to be considered meaningful by a pa-
tient and lead to a change in patient management. The MCID 
was originally defined by Jaeschke et al. as “the smallest differ-
ence in score in the domain of interest which patients perceive 
as beneficial and which would mandate, in the absence of 
troublesome side effects and excessive cost, a change in the 
patient’s management.”8 This original definition includes an-
other dimension, the “economic dimension.” However, the way 
in which MCID is currently used does not account for treat-
ment costs.9

Factors influencing the minimal 
clinically important difference

While a P<0.05 indicates statistical significance except for rare 
instances in which one-sided testing is performed or adjust-
ments for multiple comparisons are made, there is no such 
universal threshold for the MCID. The MCID is highly con-
text-specific and depends on several factors, including (1) the 
disease, (2) the treatment (and its associated risks), (3) the out-

come, and (4) the patient (Table 1). Lastly, yet importantly, the 
MCID is also dependent on the physician and whether he or 
she judges a certain difference in outcome sufficient to alter 
the patient’s treatment regimen.

Beyond the MCID: additional factors to 
consider when interpreting the results 
of randomized trials

It is widely accepted that in the setting of a superiority trial, a 
treatment should only be adopted when its effect on outcome 
is equal to or larger than the MCID. There are however situa-
tions in which it is reasonable to decide against adopting a 
treatment, even when its beneficial effect matches or exceeds 
the MCID; for example, when it is resource-intensive and asso-
ciated with high costs. While it would be desirable from a pa-
tient perspective to adopt any treatment with an effect on 
outcome that is equal to or larger than the MCID, this is not 
always possible from a societal perspective: when resources are 
scarce, adopting another, less expensive and resource-intensive 
treatment may lead to larger improvements in outcome on a 
population (albeit not at an individual) level, because one can 
afford to treat more patients overall. This additional “economic” 
dimension of the treatment under investigation is not dis-
cussed in many RCTs, partly because most randomized trials 

Table 1. Factors influencing the MCID in acute ischemic stroke

Factor influencing the MCID Explanation Example

Disease severity If a disease is severely affecting patients’ lives, the MCID may 
  be different compared to a less disabling disease.

Large vessel occlusion stroke (severe) vs. transient ischemic 
  attack (less severe)

Treatment 
   (risk/benefit analysis)

If a treatment has high associated risks and many side effects, 
   the MCID will likely be larger since the improvement in 
outcome has to outweigh the treatment risks and side-effects.

New drug for acute ischemic stroke with high hepatic and renal 
   toxicity and high prevalence of allergic reactions (high 
associated risks) vs. enhanced physiotherapy regimen (low 
associated risks)

Outcome If a surrogate measure rather than a clinical outcome measure 
   is used, the MCID will likely have to be larger to lead to a 
change in management compared to a “hard” clinical 
outcome, and patients may not even consider a change in 
surrogate outcomes meaningful at all.

Infarct volume on 24-hour imaging (surrogate outcome) vs. 
  90-day modified Rankin Scale score (“hard” clinical outcome)

Patient If the life expectancy of the targeted patient population is low, 
   the MCID will likely be higher, particularly if the treatment 
aims to improve long-term outcomes, since patient death may 
occur before the treatment effect manifests.

Nonagenarian stroke patients vs. pediatric stroke

Physician Different physicians may demand varying differences in 
   outcome to justify a change in management. Some physicians 
might be more skeptical towards new treatments and 
concerned about the unknown long-term effects and 
therefore require a larger MCID, while others may adopt a 
more aggressive management approach.

Conservative physician/late adopter (prefers to stick to long-
   standing treatments with well-known effects and risks, even 
if the treatment effect is smaller) vs. aggressive physician/
early adopter (is more willing to accept unknown risks and 
side-effects for sake of a larger treatment effect)

Culture Some cultures, survival may value survival despite high degrees 
   of disability more than others.

Varying perception of survival and disability in different 
  countries/ethnicities

MCID, minimal clinically important difference.



Vol. 24 / No. 1 / January 2022

http://j-stroke.org 51https://doi.org/10.5853/jos.2021.02740

are conducted in high income countries.10 As such, they often 
investigate costly treatments that require advanced infrastruc-
ture and high-yield equipment, so that their results are irrele-
vant to large parts of the world that lack the necessary infra-
structure, equipment and expertise to disseminate a novel but 
expensive therapy.

Challenges when applying the MCID to 
acute stroke trials

In an ideal world, a randomized trial should only be conducted 
if the effect size of the treatment is thought to equal or ex-
ceed the MCID. This implies that trials should ideally be suffi-
ciently powered to detect an effect size that equals the MCID. 
As the MCID gets smaller (i.e., effect size the trial needs to be 
powered for), the required sample size increases non-linearly 
(Figure 1).11 Unfortunately, despite clear recommendations 
(e.g., from the CONsolidated Standards of Reporting Trials 
[CONSORT] and Difference ELicitation in TriAls 2 [DELTA2] 
statements7,12), it is still rare for trialists to explain how they 
have arrived at their MCID estimate and typically the sample 
size of an RCT is influenced by many other factors.13 There are 
many reasons why researchers are reluctant to use (or report) 
the MCID: perhaps the most important one may be that it is a 
rather vague concept without any clear guidelines on how it 
should be defined. Furthermore, in clinical reality, the sample 
size of a trial is often dictated by practical and financial re-
straints (number of sites, prevalence/incidence of the disease, 
limited funding, etc.) rather than considering the MCID. In 
some cases, researchers may even “work backwards” and de-
fine the estimated treatment effect and MCID after they have 

calculated the maximum sample size that is practically feasi-
ble, putting themselves at risk of making biased and over-op-
timistic assumptions regarding the treatment effect size. For 
the same practical limitations mentioned above, researchers 
may also choose surrogate outcomes (e.g., reperfusion quality 
as measured by the expanded Thrombolysis in Cerebral Infarc-
tion Score [eTICI] as a surrogate for clinical outcome in EVT 
trials) or composite outcomes (e.g., recurrent stroke, myocar-
dial infarction, or vascular death as a composite outcome in 
cardiovascular prevention trials). Importantly, it should be 
noted that these practices are rarely used to deliberately ma-
nipulate trial results. Most often, they merely reflect research-
ers’ reactions to the obstacles they encounter and are neces-
sary to ensure feasibility of the trial. Unfortunately, this often 
leads to trial results that are challenging to interpret at best, 
and non-informative or misleading at worst, therefore being 
of little or no practical value to the medical community.14 This 
is illustrated by the following four purely hypothetical exam-
ples.

 
Example 1
Randomized trial (superiority design) testing an adjunctive 
cooling device that induces hypothermia in addition to EVT vs. 
EVT alone. The primary outcome is good clinical outcome, de-
fined as 90-day modified Rankin Scale (mRS) score 0 to 2. An 
independent expert panel, which was asked to determine the 
MCID prior to the trial, achieved consensus on an MCID of an 
absolute 5% difference between the two treatment groups. 
The presumed mRS 0 to 2 rate in the control arm is 53%. Thus, 
a 58% mRS 0 to 2 rate would be required in the intervention 
arm. Detecting the MCID would require a sample size of 1,773. 
Because of financial limitations and underestimation of drop-
outs, the final sample size is 1,230; the trial is powered to de-
tect an 8.5% difference in the primary outcome. The final re-
sult shows an increase in good outcome in the treatment arm 
of 6%, which is non-significant. 

Problem
This is a common scenario, in which the trial is underpowered 
and therefore even though the final difference in outcome may 
be numerically higher than the MCID, it is not statistically sig-
nificant. This results in a missed opportunity of therapy with 
(possible) clinically meaningful effect that may not make it to 
practice due to inadequate sample size. 

Potential solutions
The most obvious solution would be to increase the sample 
size, but this is often not possible for practical reasons. Anoth-

Figure 1. Relationship between effect size, power, and sample size. Sample 
size increases with decreasing effect size. Higher power (power=the proba-
bility that the trial will detect a significant difference if this difference truly 
exists) also requires higher sample sizes.
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er option is to combine patient-level data from several RCTs 
into a meta-analysis (e.g., the Highly Effective Reperfusion 
evaluated in Multiple Endovascular Stroke [HERMES] Trials 
collaboration,4 which combined the seven major EVT trials for 
large vessel occlusion stroke and provided additional import-
ant information about subgroups). This is also helpful as it al-
lows assessment of treatment effect modification by certain 
variables and outcomes in different patient subgroups that 
may have been underrepresented in the individual trials. One 
caveat of this approach is that the trials need to be relatively 
homogenous in their design and selection criteria in order to 
combine them into a single meta-analysis. Cooperation 
among trial organizers to prespecify such a meta-analysis is 
also valuable.

Example 2
Randomized trial (non-inferiority design) testing a novel 
thrombolytic agent versus an established thrombolytic agent in 
acute ischemic stroke. The primary outcome is good clinical 
outcome, defined as mRS 0 to 2 at 90 days. In preparation of 
another randomized trial with a superiority design that investi-
gated a similar question, an independent expert panel was 
asked to define the MCID and achieved consensus on an MCID 
of 10%. The proportion of good outcomes with the established 
drug (control arm) is 55% based on previous observational 
data. Applying a 10% MCID to the current non-inferiority trial 
results in a non-inferiority margin of 45% and a sample size of 
360 patients. The trial is adequately powered and shows 
non-inferiority of the novel drug, with an overall difference in 

∆ (0%) ∆ (5%) Significant
P<0.05

Clinically important

Statistical 
non-inferiority 

of trial*

RR=10 0.95†0.85*

Clinical
acceptance†

Figure 2. (A) Different trial result scenarios for a superiority design, using a minimal clinically important difference (MCID) of 5% as an example, showing how 
the observed result may be clinically meaningful, statistically significant, neither, or both. The solid vertical line represents a difference in outcomes of 0%, indi-
cating no treatment effect. Upper row: The difference in outcomes between treatment and control arm is exactly 0, and the CI does not include the MCID. Thus, 
the difference is not statistically significant and shows no clinically relevant effect. Second row: The difference is approximately 6% in favor of the new treat-
ment and the CI crosses both 0% and 5% (i.e. contains the null-effect line and the MCID). Thus, the result is not statistically significant. Whether the treatment 
leads to a clinically relevant difference cannot be determined since there is a chance that the treatment effect is larger than the MCID (since parts of the CI are 
to the right of the dashed line). Third row: The difference in outcome is approximately 3% in favor of the new treatment and the CI neither contains the MCID 
nor 0% (the null-effect line). Thus, the difference is statistically significant but not clinically relevant. Fourth row: The difference between the two arms is 5% in 
favor of the new treatment and the CI contains the MCID (vertical dashed line) but not 0% (the vertical line). Thus, the difference is statistically significant but 
just reaching clinical relevance, whether it is truly clinically relevant cannot be inferred from this result since parts of the confidence interval are to the left of 
the dashed line. Other factors such as cost will influence adoption. Lowest row: The difference between the two arms is approximately 8% and the CI neither 
contains the MCID nor 0% (the CI is entirely right to the MCID). Thus, the difference is statistically significant and clinically relevant. (B) Different trial result 
scenarios for a non-inferiority trial design, a risk ratio (RR) of 1 (vertical solid line) indicates no difference between the two treatments, and the RR should be 
>0.95 (between 0.95 and 1) in order for the new treatment to be clinically accepted as a valid alternative to the established treatment. Upper row: The point es-
timate for the RR is 1 (indicating no effect) and the CI boundary neither includes the MCID nor the non-inferiority margin (the CI is located to the right of the 
MCID and non-inferiority margin), indicating statistical non-inferiority and clinical acceptance of the new treatment. Second row: The point estimate for the RR 
is 0.90, and the CI includes the non-inferiority margin, and the MCID. Thus, statistical non-inferiority is not proven and it is unclear whether the new treatment 
could be a clinically acceptable alternative to the established treatment. Third row: The point estimate for the RR is 0.88 and the CI is entirely to the right of the 
statistical non-inferiority margin (as chosen by the investigators) and entirely to the left of the MCID. Thus, statistical non-inferiority is proven; however, the 
new treatment does not constitute a clinically acceptable alternative, since the difference between the treatments favors the established treatment and is larger 
than the MCID. Fourth row: the point estimate for the RR is 0.84 and the CI contains the statistical non-inferiority margin and is located entirely to the left of 
the MCID. Thus, statistical non-inferiority is not proven and the new treatment does not constitute a clinically acceptable alternative, since the difference be-
tween the treatments favors the established treatment and is larger than the MCID. Lowest row: The point estimate for the RR is 1.1 and the CI is located en-
tirely to the right of the statistical non-inferiority margin and the MCID: Thus, statistical non-inferiority is proven and the new treatment constitutes a clinically 
acceptable alternative to the established treatment. The non-inferiority margin chosen by *the trialists (RR, 0.85) differs from †the MCID (RR, 0.95).
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outcomes of 7% (good outcome achieved by 55% [95% confi-
dence interval (CI), 52.4 to 57.7] in the control arm [established 
drug] and by 48% [95% CI, 45.5 to 50.5] in the treatment arm 
[novel drug]), i.e., the CI of the proportion in the treatment arm 
does not include the non-inferiority margin (the lower bound-
ary of the CI is 45.5%, which is above the non-inferiority mar-
gin of 45%) (Figure 2).

Problem
The MCID that was applied in this trial with non-inferiority de-
sign was actually defined in the setting of a superiority trial. 
When using a superiority trial design, choosing a large MCID 
results in a more conservative assessment, i.e., the treatment 
will have to have a larger effect in order to be considered clini-
cally meaningful and get adopted. In a non-inferiority setting, 
choosing a large MCID will result in low non-inferiority mar-
gins, which means that the alternative treatment can be sub-
stantially worse and still be considered “non-inferior” to the 
standard treatment. In other words, one can always make an 
alternative treatment non-inferior if one chooses a large 
enough MCID. Although the study was adequately powered, 
physicians may perceive the non-inferiority margin too large to 
change their treatment decisions based on the results. This rais-
es the question whether the MCID should be specific to the RCT 
design. A common approach for non-inferiority trials is to em-
ploy an MCID that is 50% of that was used for a previous supe-
riority trial exploring a similar topic.15 This however has its own 
pitfalls; the superiority trial, for example, could be “outdated,” 
its results no longer reflecting the current knowledge base. 

Potential solutions
Perhaps the best solution would be to set up an independent 
committee that decides upon MCIDs for key outcome mea-
sures, independent of the trial investigators. The Stroke Therapy 
Academic Industry Roundtable has published a consensus pa-
per on what would constitute an appropriate MCID for certain 
acute stroke therapies that apply to specific outcome mea-
sures.16 A similar approach could be taken to define a cata-
logue of MCIDs that are specific to the condition (e.g., second-
ary prevention trials vs. acute stroke trials), treatment under 
investigation (pharmacological vs. interventional), outcome 
measure, and trial design. Of course, due to the dependence of 
the MCID on various factors (Table 1), individual trials may still 
require slight modifications. 

Example 3
Randomized trial (superiority design) testing the efficacy and 
safety of an aggressive ultralow blood pressure regimen against 

a regimen targeting normal blood pressure in the first 72-hour 
post intravenous thrombolysis. The primary outcome is a com-
posite outcome, consisting of the following three components: 
(1) symptomatic intracranial hemorrhage; (2) any intracranial 
hemorrhage leading to a prolonged stay on the intensive care 
unit; (3) any intracranial hemorrhage requiring repeated imag-
ing evaluation. An independent expert consensus panel was 
asked to define the MCID and determined it to be 7%. The pri-
mary outcome rate is assumed to be 12% in the control arm, 
i.e., a 5% outcome rate would be required in the intervention 
arm. This results in a sample size of 568 patients. The trial is 
adequately powered and the results show a significant reduc-
tion in the primary outcome with the ultralow blood pressure 
regimen (13% in the ultralow blood pressure arm vs. 21% with 
standard management). This was mainly driven by a reduction 
in patients with any intracranial hemorrhage that required re-
peated imaging evaluation.

Problem
Composite outcomes are often used to increase the number of 
end points, particularly when those end points are rare (e.g., 
recurrent stroke, death), to reduce sample size requirements. 
One commonly encountered problem is that the less severe 
and/or less relevant components occur more commonly and 
therefore drive the treatment effect. This was also the case in 
the hypothetical example, in which the beneficial effect of ul-
tralow blood pressure management was mainly driven by a re-
duction in any intracranial hemorrhage that requires repeated 
imaging evaluation, which is a rather vague and subjective 
endpoint that depends on local policies, access to imaging and 
individual physicians’ practice patterns.

Potential solutions
When composite endpoints are used, they should be chosen in 
such a way that they reflect the same underlying condition or 
pathophysiological process. “Recurrent ischemic stroke” and 
“recurrent transient ischemic attack,” for example can be rea-
sonably composed into an outcome, since they reflect different 
aspects of ischemic brain disease, while “recurrent ischemic 
stroke” and “recurrent hemorrhagic stroke” may be the result 
of two completely different underlying pathophysiological pro-
cesses and should therefore not be combined into a composite 
outcome. In order to allow for unbiased, comprehensive assess-
ment of RCT results with composite outcomes, investigators 
should explain the biological reasoning behind the composite 
outcome. Furthermore, they should present the results of the 
individual components separately in addition to the composite 
outcome. Even if the treatment effect in one or more compo-
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nents does not reach statistical significance, the direction of 
effect should be the same, and there should be no evidence of 
harm. Routine reporting of individual component analysis in 
composite outcome RCTs could be easily implemented at the 
level of funding agencies and journal policies. Additionally, one 
could potentially apply a weighting factor to the different 
components according to their clinical relevance.17 If one 
would attempt such a “weighted composite outcome,” it 
should however be mandatory to pre-define these weights in 
the statistical analysis plan prior to unblinding, in order to 
avoid a biased choice of the weighting factors.

Example 4
Randomized trial (superiority design) testing the safety and ef-
ficacy of a new EVT device compared to “standard” EVT with 
stent-retriever, distal access catheter and balloon guide cathe-
ter. The primary outcome is near-complete reperfusion, defined 
as an eTICI of 2c or 3. An independent expert panel was asked 
prior to the study to define the MCID and achieved consensus 
on an MCID of 10%. This results in a sample size of 886 pa-
tients. The eTICI 2c/3 rate in the control arm is estimated to be 
50%, i.e., a 60% eTICI 2c/3 rate would be required in the inter-
vention arm. The trial is adequately powered and the treatment 
arm in which the new device was used achieved a significantly 
higher eTICI rate (67% eTICI 2c/3 vs. 55% in the control arm, 
i.e., a 12% absolute difference). There was however no mean-
ingful improvement in clinical outcome (mRS 0–2 at 90 days), 
which was a pre-specified secondary endpoint (55% mRS 0–2 
in the treatment arm vs. 54% in the control arm).

Problem
While an improvement in clinical outcome certainly provides 
the most robust evidence for a treatment, choosing a clinical 
outcome as primary outcome in RCTs is not always possible. 
The MCID does not necessarily have to express a difference in 
clinical outcomes, because surrogate outcomes can lead to a 
change in patient management as well. Such surrogate out-
comes are commonly used in RCTs because they are less ex-
pensive to obtain than clinical outcomes and avoid the need 
for a long follow-up period, thereby reducing drop-outs. That 
being said, surrogate outcomes should be closely correlated 
with clinical outcome, genuinely predict the treatment’s im-
pact on the outcome the treatment is truly targeted at, and 
chosen in such a way that they could influence patient man-
agement. This also implies that parameters that do not usually 
show the same direction of effect as the true target outcome 
must not be used as surrogate outcomes. While it is known 
that better reperfusion (higher eTICI grades) is associated with 

better clinical outcome, an improvement in clinical outcome 
could not be shown in this hypothetical example, which can 
easily occur due to confounding factors that occur after reper-
fusion, such as stroke unit care, access to post-stroke rehabili-
tation, etc. Of course, these confounding factors can go in ei-
ther direction to increase or decrease the effect size.

Potential solutions
Similar to the different components in a composite outcome, 
one could argue that clinical outcomes, even if they are not 
the primary outcome, should be reported whenever available, 
and although there does not necessarily need to be a signifi-
cant benefit (trials designed with a surrogate outcome are of-
ten underpowered to detect a clinical outcome measure), the 
direction of effect should be the same, and there should be no 
evidence of harm. One could argue that the MCID of surrogate 
outcomes should be significantly larger than the MCID that 
was defined for clinical outcome. 

Future directions

Moving forward, we urge stroke trialists and the medical com-
munity as a whole to carefully consider not only the statistical 
significance of their study, but also whether the outcomes are 
clinically meaningful and how best to interpret and present 
them. While there is no one-size-fits-all solution to the MCID, 
there could be processes put in place that would help trialists 
plan and execute their studies.7 For example, one could imag-
ine a multidisciplinary committee that is in exchange and 
closely collaborating with guideline committees and can be 
approached prior to trial commencement to provide guidance 
on whether the results of a particular trial would be sufficient 
to change guidelines and therefore impact clinical practice. In-
vestigators could present their proposal along with their sug-
gested MCID to the committee, which could then invite addi-
tional experts (e.g., physicians from the field, guideline com-
mittee representatives, ethicists, healthcare policymakers) and 
patient representatives as deemed appropriate. Following ex-
pert assessment, the panel could then either approve the pro-
posal, or give guidance to the researchers on how to revise 
their trial design (Figure 3). Another problem arises when ran-
domized trials compare two treatment options (e.g., an EVT-
alone approach without concurrent intravenous alteplase to 
EVT with concurrent intravenous alteplase), and some aspects 
of clinical care change. Imagine for example, intravenous 
tenecteplase becomes standard of care. In our current frame-
work, the direct-to-EVT trials would theoretically have to be 
repeated using intravenous tenecteplase in place of intrave-
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nous alteplase. Such an approach is however time and resource 
consuming. Network meta-analyses, in which multiple treat-
ments are compared by combining direct and indirect evidence 
from multiple RCTs, offer a potential solution to this problem 
(Figure 4), but they are still uncommon in stroke research. Fur-
thermore, insufficient transitivity and network inconsistencies, 
i.e., a situation in which results from direct and indirect com-
parisons are in conflict with each other, are other issues that 
may arise when using this technique.18,19

Conclusions

Randomized trials should be designed with the goal of produc-
ing clinically meaningful results. While the MCID represents an 
important concept in this regard, defining it for an individual 
trial is difficult as it is highly context specific. This could be ad-
dressed by an external multidisciplinary committee that closely 
collaborates with guideline committees. Furthermore, the 
stroke research community should strive towards a clear path-
way to have trial data with an adequate sample size that is 
powered to detect the MCID. This could be done directly or 
through a planned meta-analysis of multiple similar trials. 

EVT+drug A EVT+drug B

EVT+drug C

EVT alone

EVT+drug DEVT+drug E

A B

C

DE

Figure 4. Network meta-analysis framework using the direct-to-endovas-
cular treatment (EVT) question as an example. In theory, every thrombo-
lytic agent (drugs A–E) would need to be directly compared to EVT alone. 
Such a direct comparison may not be available for all drugs. In this exam-
ple, direct comparisons with EVT alone are only available for drugs A, B 
and C but not for drugs D and E. However, drug D has directly been com-
pared to drug A and drug E to drug B. Network meta-analysis take all in-
direct and direct evidence into account and thereby allow us to compare 
drugs D and E with EVT alone despite the fact that there is no trial com-
paring them directly.

Figure 3. Hypothetical workflow for minimal clinically important difference (MCID) determination using a multidisciplinary committee that is collaborating 
and in close exchange with guideline committees. The trial investigators make their recommendation to the committee for approval prior commencement 
of the study. The committee could take input from additional experts such as physicians and healthcare policymakers, patient representatives, ethicists, etc. 
Following the assessment, the multidisciplinary committee would either approve the trial proposal if the conclusion is that the trial would likely change 
clinical practice in case of a positive result, or, if they think this is not the case, provide guidance on how to revise the trial proposal. EBM, evidence-based 
medicine.
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Conducting small trials that result in inconclusive results 
should be thought of as missed opportunities in which investi-
gational treatments that may have a clinically meaningful ef-
fect never make it to clinical practice. 
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