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 How familiar are you with GRADE’s approach to 
rating of certainty of evidence in pairwise MA?

 How familiar are you with the basic principles of 
NMA?

 Have you looked                                                                      
at this paper?



Quality/Certainty/Confidence criteria

Study Design Confidence in estimates Lower if Higher if

Randomized trials High Risk of bias
-1 Serious
-2 Very serious

Inconsistency
-1 Serious
-2 Very serious

Indirectness
-1 Serious
-2 Very serious

Imprecision
-1 Serious
-2 Very serious

Publication bias

-1 Likely
-2 Very likely

Large Effect
+ 1 Large
+ 1 Very large

Dose response
+1 Evidence of a gradient

All plausible confounding
+1 Would reduce a 
demonstrated effect or

+1 would suggest a spurious 
effect when results show no 
effect

Moderate

Observational studies Low

Very Low



A B

C

Direct comparison of A and B

Which is a better treatment A or B?

Indirect Comparisons

OR 0.5 OR 1.0

What is your best guess as to OR for A versus B
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Treatments
NRT

1.01 
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Diarrhea duration

• 27 interventions
• 138 studies
• 20,256 participants
• 62 direct comparisons
• 351 pairwise comparisons



How to decide what is best?

Familiarity with sucra?

Sucra good solution?



Surface under the cumulative ranking curve (SUCRA) 



Rank Treatment SUCRA*

1 Balanced crystalloid 84.1%

2 Albumin 74.5%

3 Heavy starch 45.4%

4 Gelatin 37.7%

5 Saline 34.2%

6 Light starch 24.0%



 Chance may explain the differences
 0.8 looks a lot bigger than 0.4 but…

 What is the magnitude of difference?
 0.8 looks a lot bigger than 0.4 but…

 Quality of evidence may be low for higher Sucra





Objective

• To provide guidance on how to draw conclusions 
regarding which treatments are more likely to be 
superior or inferior to others considering the 
estimates of effects, QoE, and rankings



Guiding principles

Based on our experience, very seldom, if ever, will an NMA establish a 
single treatment clearly superior to all others
1. We should consider categories of interventions, 
e.g., those clearly superior; those with intermediate effectiveness; 
and those that are inferior
2. The judgements that place interventions in categories will rely on 
the estimates of effect, and the certainty of evidence supporting 
those estimates, and the rankings



Approach: Example

• Network Meta-Analysis of the interventions for Acute Diarrhea and 
Gastroenteritis in Children (Florez et al. 2018, Submitted for 
publication)

• Population: Children with acute diarrhea and gastroenteritis
• Interventions/Comparisons: Pharmacological and nutritional 

interventions, including Placebo and standard treatment
• Main Outcome: Diarrhea Duration in hours (mean difference): 

Negative value, means a reduction in the duration of the diarrhea in 
hours; Positive value means an increase in the duration of the 
diarrhea in hours



Diarrhea duration

• 27 interventions
• 138 studies
• 20,256 participants
• 62 direct comparisons
• 351 pairwise comparisons



II. Approach 

1. Choice of reference treatment and a decision threshold
2. First classification based on comparison with reference
3. Second classification based on pairwise comparisons
4. Separation in 2 main groups according to quality of evidence
5. Checking consistency with pairwise comparisons and rankings



II. Steps 

1. Choice of reference treatment and decision threshold
2. First classification based on comparison with reference
3. Second classification based on pairwise comparisons
4. Separation in 2 main groups according to quality of evidence
5. Checking consistency with pairwise comparisons and rankings



1. Reference and decision threshold

• Reference should be the treatment most 
connected to others in the network

• More direct evidence -> more likely to be 
higher quality

• More appropriate to make conclusions 
based on higher quality

• If more than one treatment highly 
connected

• Choose the one for which there is the 
highest quality when compared to others

• Nice if it’s placebo/standard care



1. Reference and decision threshold

• Decision threshold value that represents reasonablec 
criterion to claim one treatment is better than another

• Chance unlikely explanation (Confidence interval excludes null)
• Difference greater than the MID (CI excludes MID)

• Should be established considering absolute effects

• Original paper, this presentation, threshold exclude chance

• In BMJ paper, difference 3 hours of diarrhea threshold



II. Steps 

1. Choice of reference treatment and decision threshold
2. First classification based on comparison with reference
3. Second classification based on pairwise comparisons
4. Separation in 2 main groups according to quality of evidence
5. Checking consistency with pairwise comparisons and rankings



2. First classification based on the comparison 
with the reference

• Use CI of relative estimate comparing each treatment versus reference

-3 hours
(Decision threshold)

Favours referenceFavours intervention

Not convincingly different from 
reference 

Intervention more effective 
than reference

Intervention less effective than 
reference



2. First classification based on the comparison 
with the reference

• Use CI comparing each treatment versus reference
• Classify based on decision threshold

• Kaolin pectin vs placebo -5.32 (-33.76; 22.83)  Kaolin pectin not different 
than placebo

• Symbiotics vs placebo -26.26 (-36.14; -16.22)  Symbiotics better than 
placebo (category 1)



2. First classification based on the comparison with 
the reference

Prebiotics
S. boulardii + Zinc + LCF

Yogurt + Probiotics + Zinc
LCF + Probiotics

S. boulardii + LCF 
Vitamin A 

Kaolin-Pectin 
Micronutrients 

Standard treatment/placebo 
Diluted milk

Yogurt

S. boulardii + Zinc 
Smectite + Zinc
LGG + Smectite
Zinc + Probiotics

Symbiotics
Zinc + LCF 
Zinc (All) 

Loperamide
Zinc + Micronutrients

Symbiotics + LCF 
Smectite
LGG (All) 

All Probiotics 
Racecadotril
S. boulardii

LCF 

Not convincingly different 
from placebo

Category 1: better than placebo



II. Steps 

1. Choice of reference treatment and decision threshold
2. First classification based on comparison with reference
3. Second classification based on pairwise comparisons
4. Separation in 2 main groups according to quality of evidence
5. Checking consistency with pairwise comparisons and rankings



comparisons

• Aim to differentiate among those different than 
reference (category 1)

• If one treatment is better than any of the others, it 
moves up 

S. boulardii + Zinc 
Smectite + Zinc
LGG + Smectite
Zinc + Probiotics

Symbiotics
Zinc + LCF 
Zinc (All) 

Loperamide
Zinc + Micronutrients

Symbiotics + LCF 
Smectite
LGG (All) 

All Probiotics 
Racecadotril
S. boulardii

Yogurt 
LCF 

Category 1: better than placebo

Comparison Estimate Decision

All probiotics vs. 
racecadotril

-2.18 
(-10.66; 6.32)

Stays in the same group

Zinc+ probiotics vs. zinc -10.96 
(-21.65; -0.39)

Zinc + probiotics moves up

Zinc+ micronutrients vs. 
zinc 

0.63
(-13.2: 14.56)

Stays in the same group

S.Boulardii + Zinc vs zinc -21.55 
(-33.66; -9.38)

S.Boulardii + Zinc moves up



3. Second classification based on pairwise 
comparisons

Prebiotics
S. boulardii + Zinc + LCF

Yogurt + Probiotics + Zinc
LCF + Probiotics

S. boulardii + LCF 
Vitamin A 

Kaolin-Pectin 
Micronutrients 

Standard treatment/placebo 
Diluted milk

Yogurt

Symbiotics
Zinc + LCF 
Zinc (All) 

Loperamide
Zinc + Micronutrients

Symbiotics + LCF 
Smectite
LGG (All) 

All Probiotics 
Racecadotril
S. boulardii

LCF 

Not apparently 
different than 

placebo
Category 1

S. boulardii + Zinc 
Smectite + Zinc
LGG + Smectite 
Zinc + Probiotics

Category 2



II. Steps 

1. Choice of reference treatment and decision threshold
2. First classification based on comparison with reference
3. Second classification based on pairwise comparisons
4. Separation in 2 main groups according to quality of evidence
5. Checking consistency with pairwise comparisons and rankings



4. Separation in two groups based on QoE

• QoE when compared to the reference treatment
• High/ moderate vs low/very low



4. Separation in two groups based on QoE

Prebiotics
S. boulardii + Zinc + LCF

Yogurt + Probiotics + Zinc
LCF + Probiotics

S. boulardii + LCF 
Vitamin A 

Kaolin-Pectin 
Micronutrients 

Standard treatment/placebo 
Diluted milk

Yogurt

Not different than placebo
Category 1

S. boulardii + Zinc 
Smectite + Zinc

Category 2
Symbiotics
Zinc + LCF 
Zinc (All) 

Loperamide
Zinc + Micronutrients

Symbiotics + LCF 
Smectite
LGG (All) 

All Probiotics 
Racecadotril
S. boulardii

LCF 

LGG + Smectite 
Zinc + Probiotics



II. Steps 

1. Choice of reference treatment and acceptable effect size
2. First classification based on comparison with reference
3. Second classification based on pairwise comparisons
4. Separation in 2 main groups according to quality of evidence
5. Checking consistency with pairwise comparisons and rankings



5. Checking consistency with pairwise 
comparisons and rankings

• Strong evidence contradicting classification would be
• Relative effect shows that a treatment is better than another classified as 

worse, with high/moderate quality, AND/OR
• Ranking shows that a treatment should have been classified in a better 

category than it is

• Decision based on a case-by-case analysis
• Have not seen a situation like this



Certainty on the 
evidence Classification Intervention

Intervention vs. 
Standard/placebo

MD (95%CrI)
SUCRA

High Certainty (Moderate-
to High-quality evidence)

Category 2: 
Among the most effective

S. boulardii + Zinc (M) -39.45 (-52.5; -26.7) 0.92
Smectite + Zinc (M) -35.63 (-57.6; -13.2) 0.88

Category 1:
Inferior to the most effective / superior 
to the least effective

Symbiotics (H) -26.26 (-36.1; -16.2) 0.77
Zinc + LCF (M) -21.37 (-36.5; -6.1) 0.61
Zinc (All) (M) -18.38 (-23.4; -13.5) 0.50
Loperamide (M) -17.79; (-30.4; -5.7) 0.46
Zinc + Micronutrients (M) -17.76 (-31.8; -4.1) 0.46

Category 0:
Among the least effective

Prebiotics (M) -15.32 (-42.8; 12.0) 0.38

Low Certainty 
(Low- to Very Low-quality 
evidence)

Category 2: 
May be among the most effective

LGG + Smectite (VL) -51.08 (-64.3; -37.9) 1.00
Zinc + Probiotics (L) -29.39 (-40.3; -18.6) 0.81

Category 1:
May be inferior to the most effective / 
superior than the least effective

Symbiotics + LCF (VL) -32.11 (-53.0; -11.3) 0.85
Smectite (VL) -23.90 (-30.8; -17.0) 0.69
LGG (All) (L) -22.74 (-28.8; -16.7) 0.65
All Probiotics (L) -19.36 (-23.7; -15.1) 0.54
Racecadotril (L) -17.19 (-24.7; -9.8) 0.46
S. boulardii (L) -16.48 (-23.3; -9.7) 0.42
LCF (VL) -12.50 (-19.0; -6.0) 0.31

Category 0:
May be among the least effective

S. boulardii + Zinc + LCF (L) -16.74 (-36.1; 2.7) 0.42
Yogurt (VL) -16.43 (-30.5; -2.1) 0.42
Yogurt + Probiotics + Zinc (VL) -15.63 (-56.8; 26.6) 0.38
LCF + Probiotics (VL) -13.27 (-36.0; 9.2) 0.31

S. boulardii + LCF (VL) -12.32 (-30.0; 6.0) 0.27
Vitamin A (VL) -5.95 (-21.4; 9.3) 0.19
Kaolin-Pectin (VL) -5.32 (-33.8; 22.8) 0.15
Micronutrients (L) -0.68 (-33.3; 32.8) 0.08
Standard treatment/placebo -- 0.08
Diluted milk (VL) 3.02 (-14.3; 8.4) 0.04



What about Harms?

• For harms same process, but opposite ratings

• Best would be no worse than reference if placebo/standard care
• If alternative treatment best could be less harms than reference

• Inferior to best but not worst would be more harms than reference
• Category 1

• Worst would be more harms than at least 1 category 1



• Qualitative study develop optimal presentation multiple outcomes

• Seven-member steering committee
• Oversaw process

• Choice of NMA:
• Variability certainty/magnitude; benefits/harms; continuous/binary;              

minimum 5 intervention, five outcomes

• Management of acute musculoskeletal injuries in ER



User testing

• Developed two initial possible formats

• Feedback on initial in two large group sessions
• Methodologists, graduate students, statisticians, pain researchers

• Modified formats and conducted one-to-one interviews
• 20 Academic and non clinicians, 3 residents, 3 methodologists
• Four rounds of interviews, revision after each







• If multiple treatments very hard to decide in league tables
• Worse if multiple outcomes

• SUCRA bad solution to the problems
• Precision, magnitude and certainty problems

• GRADE classifies among the best, intermediate, among worst
• Focus on reference, but also intervention/intervention
• Threshold for different from reference or one another either null or MID

• User tested presentation formats for multiple outcomes



@GuyattGH


