
Generalità e requisiti
(G.L. Pappagallo)





through a

Common Comparator



Similarity Assumption
trials must be comparable on effect modifiers

to obtain an unbiased pooled estimate.





Quando

le evidenze dirette

sono costituite

da più trials…



Homogeneity
Assumption

there must be
no relevant heterogeneity
between trial results in
pairwise comparisons





Commonly applied methods

• ITC (Bucher)

- IPD not required

- treatment effects calculated for each trial separately

- within study randomization preserved

• Population-adjusted indirect comparison (MAIC)

- IPD required for at least 1 trial

- to match the IPD to the AgD of the other trial

• Network Meta-Analysis (NMA)

- comparing interventions simultaneously in a single analysis 

by combining both direct and indirect evidence across a 

network of studies.
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Consistency Assumption
there must be no relevant discrepancy 
between direct and indirect evidence



Indirect Treatment
Comparison (Bucher)

(M. Cinquini)



Introduction – Indirect Treatment Comparisons (ITC)

• Systematic reviews of randomized controlled trials (RCTs) are a standard method of 
analyzing information in the health-care setting.
– ITCs are often necessary in order to combine this information and answer many research 
questions of interest.

• This is particularly important in the comparative effectiveness landscape where head-to-
head comparisons of interest are often unavailable.

• Approach:
– ITCs often use the relative effects of the treatments versus their common comparator 
(e.g., placebo) in order to assess the head-to-head comparison of interest

Rita M. Kristy 2018



through a

Common Comparator



The best?

No head-to-head 
comparison



Basic assumptions underlying indirect comparisons include: 
✓ similarity assumption for adjusted indirect comparison,

✓ homogeneity assumption for standard meta-analysis and

✓ consistency assumption for the combination of direct and indirect evidence. It is 
essential to fully understand and appreciate these basic assumptions in order to 
use adjusted indirect and mixed treatment comparisons appropriately.

Indirect Comparisons

What is indirect comparison? Fujian Song BMed MMed PhD Reader in Research Synthesis, Faculty of Health, University of East Anglia 
www.whatisseries.co.uk http://www.medicine.ox.ac.uk/bandolier/painres/download/whatis/What_is_ind_comp.pdf

http://www.whatisseries.co.uk/


SIMILARITY (TRANSITIVITY) ASSUMPTION

• For an adjusted indirect comparison (A vs B) to be valid, a 
similarity assumption is required in terms of moderators of 
relative treatment effect.

• That is, patients included should be sufficiently similar in the two 
sets of control arms (C1 from the trial comparing A vs C1, and C2, 
from the trial comparing B vs C2).

• This is crucial as only a large theoretical overlap between patients 
enrolled in C1 and C2 enables the relative effect estimated by 
trials of A versus C1 to be generalizable to patients in trials of B 
versus C1, and the relative effect estimated by trials of B versus C2

to be generalizable to patients in trials of A versus C2.

Song, What is …? 2009
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HOMOGENEITY ASSUMPTION

• When multiple trials are available for a given comparison, the 
results from multiple trials can be pooled in meta-analyses before 
an adjusted indirect comparison is conducted.

• For a meta-analysis to be valid, it is commonly established that 
results from different trials should be sufficiently homogeneous 
from a clinical and statistical perspective.

• This is usually demonstrated by a 2-tailed p value for 
homogeneity at Pearson chi-squared test or Cochran Q test > 0.10 
and a I2 (inconsistency) < 50%.

• When homogeneity is unlikely (e.g. I2>50%) than heterogeneity 
and inconsistency are likely.

Song, What is …? 2009; Higgins et al, BMJ  2003







Population:
✓ previously untreated
✓ any age and race
✓ histologically proven NSCLC harbouring 

activating EGFR-mutation
Intervention:
✓ EGFR-TKIs (Erlotinib, Gefitinib, 

Afatinib)
Comparison:
✓ Platinum-based chemotherapy



Outcomes:
✓ PFS (whenever possible independently 

reviewed data)
✓ PFS in exon 19 deletion
✓ PFS in L858R mutation
✓ OS
✓ ORR (complete and/or partial and/or 

stable)
✓ Treatment related toxic events



Search strategy

PubMed, Cancer-Lit, Embase-databases and Cochrane-Library were searched for
RCTs up to June 2014 with no language or publication status restrictions. Search
terms were “TKI” [Substance Name] and “Carcinoma, NSCLC”[Substance Name].
The proceedings of the 2008–2014 conferences of the American Society of
Clinical Oncology(ASCO), European Society of Medical Oncology (ESMO)and
International Association for the Study of Lung Cancer (IASLC), World
Conference of Lung Cancer were also searched for relevant abstracts. Any
unpublished RCTs were considered for inclusion.
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Study

FIRST-SIGNAL Cisplatin 75 mg/m2 day 1&8
Gemcitabine 1,250 mg/m2 day 1

i.v. every 3 weeks
Max 9 cycles

IPASS Carboplatin (AUC 5.0/6.0) 
mg/millimeter per minutes
Paclitaxel 200mg/m2 day 1

i.v. every 3 weeks up to 6 weeks

NEJG002 Carboplatin(AUC 6.0)mgmm
Paclitaxel 200mg/m2 day 1

i.v. 3 cycles

WJTOG3405 Cisplatin 80 mg/m2 Docetaxel 
60mg/m2

i.v. every 3 weeks up to 6 weeks

EURTAC Cisplatin 75 mg/m2 or Carbo 
Docetaxel 75mg/m2 day 1 or
Gemcitabine 1250 day 1&8

OPTIMAL Carboplatin(AUC 5.0)mgmm 
Gemcitabine 1000 mg/m2 day 
1&8

i.v. 4 cycles

TORCH Cisplatin 80 mg/m2 day 1
Gemcitabine 1,200 mg/m2

i.v. every 3 weeks up to 6 weeks

LUX-LUNG III Cisplatin 75 mg/m2 Pemetrexed 
500mg/m2

i.v. 6 cycles

LUX-LUNG VI Cisplatin 75 mg/m2 Gemcitabine 
1000 mg/m2 day 1&8

i.v. Up to 6 cycles



Basic assumptions underlying indirect comparisons include: 
✓ similarity assumption for adjusted indirect comparison,

✓ homogeneity assumption for standard meta-analysis and

✓ consistency assumption for the combination of direct and indirect evidence. It is 
essential to fully understand and appreciate these basic assumptions in order to 
use adjusted indirect and mixed treatment comparisons appropriately.

Indirect Comparisons

What is indirect comparison? Fujian Song BMed MMed PhD Reader in Research Synthesis, Faculty of Health, University of East Anglia 
www.whatisseries.co.uk http://www.medicine.ox.ac.uk/bandolier/painres/download/whatis/What_is_ind_comp.pdf

http://www.whatisseries.co.uk/


Data synthesis:

✓ HR for OS and PFS

✓ RR for the Others



OS



PFS





Skin reactions

Diarrhea

Hypertransaminasemia



So, who’s the best?



COMPUTATIONS 
based on Bucher et al. method

• The log relative risk of the adjusted indirect comparison of A and 
B (lnRRA vs B) can be estimated by: 

ln RRA vs B = ln RRA vs C1 – ln RRB vs C2

• and its standard error is:

SE ( ln RRA vs B) = 

 [ SE ( ln RRA vs C1)2 + SE ( ln RRB vs C2)2]

• Similar computations can be envisioned for odds ratio, absolute 
risk reductions, weighted mean differences, and standardized 
mean differences. 

Higgins et al, BMJ  2003; Song, What is …? 2009; 

http://www.metcardio.org/macros/IMT.xls





TAKE HOME MESSAGES

• Adjusted indirect comparison meta-analysis represents a simple 
yet robust tool to make statistical and clinical inference despite 
the lack of conclusive evidence from head-to-head randomized 
clinical trials.

• Despite being not at the uppermost level of the hierarchy of 
evidence based medicine, it can often provide results equivalent 
to those of subsequent direct comparisons.



Population-Adjusted
Indirect Comparison 

(G.L. Pappagallo)





Population-adjusted Indirect Comparisons

• Population-adjusted Indirect Comparisons use patient-level data from a trial of a given 

treatment (referred to as the index trial) to derive a comparison of outcomes with competing

treatments, based on published information from similarly designed studies, after adjusting for

differences in the characteristics of the populations.

• in other words: individual patient data (IPD) in one or more trials are used to adjust for 

between-trial differences in the distribution of variables that influence outcome

• “anchored” indirect comparison (common comparator arm in each trial) Vs “unanchored” 

indirect comparison (disconnected treatment network or single-arm studies)

- an unanchored comparison assumes that all effect modifiers and prognostic factors are 

accounted for

• unanchored methods for population adjustment are problematic and should not be used when 

anchored methods can be applied

https://www.nicedsu.org.uk/wp-content/uploads/2017/05/Population-adjustment-TSD-FINAL.pdf.
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Matching-adjusted indirect comparison (MAIC)

- needs IPD for at least 1 trial, because

 the aim is to match the IPD to the AgD

 of the other trial

- the matching procedure selects a weight for each patient to reach

similarity in the summary measures of the baseline 

characteristics of the IPD and AgD trial and follows the idea of

propensity score matching 

- the odds between being a patient in trial AB Vs trial CB provides 

the weights for balancing the populations
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Matching cannot account for all differences between trial populations, and it is possible that the results of this MAIC are 

affected by some residual between-trial differences, as evidenced by the difference in survival outcomes for the placebo 

arms despite matching and adjustment.



• Only known baseline factors that 
were consistently reported across 
trials were included among the 
matching covariates in the MAICs.

• As with any comparison of non-
randomized treatment groups, 
such comparisons are subject to 
potential bias due to unobserved or 
unmeasurable confounding factors.

… together with information bias due to 

different monitoring schedules and 

duration of follow-up. 



Conclusion. The current network meta-analysis suggests the highest OS efficacy 

and lowest grade 3+ toxicity for darolutamide. It is noteworthy that study design,

study population, and follow-up duration represent some of the potentially

critical differences that distinguish between the three studies and remained 

statistically unaccounted for using the network meta-analysis methodology. 

Those differences should be strongly considered in the interpretation of the 

current and any network meta-analyses.



All outcome comparisons between darolutamide vs apalutamide were evaluated under two scenarios, using 

different sets of matching covariates (primary and sensitivity analyses). Importantly, the most pronounced effects

were conserved across both analyses, lending further credence to reliability of the results.
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Network Meta-Analysis
(NMA)

(M. Cinquini)







Consistency Assumption
there must be no relevant discrepancy 
between direct and indirect evidence



Basic assumptions underlying indirect comparisons include: 
✓ similarity assumption for adjusted indirect comparison,

✓ homogeneity assumption for standard meta-analysis and

✓ consistency assumption for the combination of direct and indirect 
evidence. It is essential to fully understand and appreciate these basic 
assumptions in order to use adjusted indirect and mixed treatment 
comparisons appropriately.

Indirect Comparisons

What is indirect comparison? Fujian Song BMed MMed PhD Reader in Research Synthesis, Faculty of Health, University of East Anglia 
www.whatisseries.co.uk http://www.medicine.ox.ac.uk/bandolier/painres/download/whatis/What_is_ind_comp.pdf

http://www.whatisseries.co.uk/


CONSISTENCY ASSUMPTION

• When both direct and indirect evidence is available, an 
assumption of evidence consistency is required to quantitatively 
combine the direct and indirect estimates.

• It is important to investigate possible causes of discrepancy 
between the direct and indirect evidence, such as the play of 
chance, invalid indirect comparison, bias in head-to-head 
comparative trials, and clinically meaningful heterogeneity

• When the direct comparison differs from the adjusted indirect 
comparison, we should usually give more credibility to evidence 
from head-to-head comparative trials. However, evidence from 
direct comparative trials may not always be valid.

Song, What is …? 2009; Song et al, J Clin Epidemiol 2008







DISCUSSION on INDIRECT and DIRECT ESTIMATES







Bucher analyses can be used only when there is a single study per treatment comparison. 
The Bucher method is suitable, or even ideal, in such situations. However, it can also be 
used when multiple studies are available for one or more comparisons. If so, estimates 
from multiple studies for a treatment contrast are pooled into one estimate using classical 
(pairwise) meta-analysis approach before computing Bucher indirect estimate for a 
different treatment contrast.

In reality, where the treatment comparisons involve simple networks with two pairwise 
comparisons or a star-shaped network with a single common comparator, Bucher ITC is 
likely to provide adequate results. 
However, with more complex networks involving closed loops and multi-arm RCTs, the 
Bucher methodology cannot be applied, as it assumes independence between pairwise 
comparisons – something not found in multi-arm studies.

PROs & CONS



LS

OR

LI

SE

NB

GB

SG

RYGBP

GBP

La rete di trattamenti è rappresentata da un network plot, dove i 
trattamenti sono i nodi e i confronti diretti tra trattamenti sono le 
linee del grafico.

Nodo condiviso: Quando un trattamento appare in più confronti nella 
rete, può essere visto come un nodo "condiviso". Ad esempio, se il 
trattamento LS viene confrontato con SG e GBP in studi separati, il 
trattamento LS è un nodo condiviso tra due confronti.

Problema con il nodo condiviso: Quando si eseguono analisi, 
l'assunzione di transitività (che significa che i confronti indiretti tra 
trattamenti sono validi, come se fossero confronti diretti) potrebbe 
non essere soddisfatta se non trattiamo separatamente i vari utilizzi 
di un nodo condiviso.

Node Splitting: Il node splitting aiuta a gestire questo problema 
separando il nodo condiviso in più "versioni", corrispondenti ai 
diversi confronti. In pratica, si divide il trattamento LS in due nodi 
distinti: uno per il confronto LS vs SG e uno per LS vs GBP. In questo 
modo, ogni confronto ha il proprio nodo e viene trattato come 
un'entità separata.

NODE SPLITTING



Modello statistico: 
Dopo aver separato i 
nodi, si utilizza un 
modello statistico che 
stima separatamente 
gli effetti dei 
trattamenti, 
prendendo in 
considerazione i 
confronti diretti e 
indiretti, mantenendo 
la coerenza della rete e 
riducendo il rischio di 
distorsioni dovute alla 
presenza di un nodo 
condiviso.







Step 1: generating network geometry

Step 2: testing for inconsistency

LS

OR

LI

SE

NB

GB

SG

RYGBP

GBP



Step 3: creating plots and league table of effect size by 

treatment

Step 4: determining relative rankings 

of treatment

ref -21.74 (-26.96,-16.52) -24.71 (-27.96,-21.46) -18.05 (-21.66,-14.44) -12.26 (-15.55,-8.96) -4.50 (-8.17,-0.84) -9.83 (-14.12,-5.55) -3.85 (-6.19,-1.51) -2.93 (-4.34,-1.52)

21.74 (16.52,26.96) _y_I -2.97 (-8.43,2.49) 3.70 (-1.01,8.40) 9.49 (3.44,15.53) 17.24 (10.86,23.62) 11.91 (5.16,18.67) 17.89 (12.17,23.61) 18.81 (13.41,24.21)

24.71 (21.46,27.96) 2.97 (-2.49,8.43) _y_H 6.66 (3.18,10.14) 12.45 (8.28,16.62) 20.21 (15.30,25.11) 14.88 (9.49,20.26) 20.86 (16.85,24.87) 21.78 (18.25,25.31)

18.05 (14.44,21.66) -3.70 (-8.40,1.01) -6.66 (-10.14,-3.18) _y_G 5.79 (1.14,10.44) 13.54 (8.40,18.69) 8.21 (2.61,13.82) 14.20 (9.89,18.50) 15.11 (11.25,18.98)

12.26 (8.96,15.55) -9.49 (-15.53,-3.44) -12.45 (-16.62,-8.28) -5.79 (-10.44,-1.14) _y_F 7.76 (2.83,12.68) 2.43 (-2.98,7.83) 8.41 (4.37,12.45) 9.33 (5.84,12.81)

4.50 (0.84,8.17) -17.24 (-23.62,-10.86) -20.21 (-25.11,-15.30) -13.54 (-18.69,-8.40) -7.76 (-12.68,-2.83) _y_E -5.33 (-10.97,0.31) 0.65 (-3.70,5.00) 1.57 (-2.36,5.50)

9.83 (5.55,14.12) -11.91 (-18.67,-5.16) -14.88 (-20.26,-9.49) -8.21 (-13.82,-2.61) -2.43 (-7.83,2.98) 5.33 (-0.31,10.97) _y_D 5.98 (1.10,10.87) 6.90 (2.39,11.41)

3.85 (1.51,6.19) -17.89 (-23.61,-12.17) -20.86 (-24.87,-16.85) -14.20 (-18.50,-9.89) -8.41 (-12.45,-4.37) -0.65 (-5.00,3.70) -5.98 (-10.87,-1.10) _y_C 0.92 (-1.82,3.65)
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Presenting the data















Presenting the results
measures of effect













Presenting the results
ranking



• Using probability of being the best 

• Using probabilities of being at each 
possible rank 

• Using SUCRAS 
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Assessment of clinical and methodological
heterogeneity within treatment comparisons
To evaluate the presence of clinical heterogeneity, we generated
descriptive statistics for the population characteristics across all 
eligible
studies that compared each pair of interventions.We assessed
the presence of clinical heterogeneity within pairwise comparisons
by comparing these characteristics.



Assessment of similarity (transitivity) across treatment comparisons
Evaluation of the assumption is important and its plausibility determines the validity of
the network meta-analysis results.
We inferred about the assumption of transitivity:
1. We assessed whether the included interventions were similar when they were
evaluated in studies with different designs, for example, whether ESAs are administered
the same way in studies comparing ESAs to placebo and in those comparing ESAs to 
other ESAs
2. We compared the distribution of the potential effect modifiers (age, stage of CKD,
duration of treatment) across the different pairwise comparisons.



The inconsistency factor is the absolute difference in the log odds ratio 
estimated from indirect and direct treatment comparisons
and is reported together with the 95% confidence interval. A 95% confidence 
interval that includes zero indicates that the result is
compatible with zero inconsistency between effect estimates using indirect 
(networkmeta-analysis) and direct (conventional pairwise
meta-analysis) treatment comparisons.

Transfusion

Epoetin alfa - epoetin beta - placebo – no treatment 2.09 0.00-6.91

Epoetin alfa - darbepoetin alfa - placebo 1.97 0.00-4.20

Epoetin beta - darbepoetin alfa – methoxy polyethylene 
glycol-epoetin beta - placebo

1.26 0.00-3.39









Rilevanza e affidabilità
dei confronti indiretti

(G.L. Pappagallo & M. Cinquini)







This is an Ipsen internal document for training purposes and it cannot be used for promotional purposes.

Overview of NMA and MAIC posters at ASCO-GU
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Network Meta-analysis (NMA) to Assess Comparative Efficacy of Lenvatinib plus Pembrolizumab Compared 
with other First-line Treatments for Management of Advanced Renal Cell Carcinoma (aRCC)

•Grünwald et al. 2024 (Sponsored by Eisai Inc.)

Pembrolizumab plus lenvatinib versus alternate therapies in first line (1L) for advanced renal cell carcinoma 
(aRCC): a network meta-analysis (NMA)

•Yan et al. 2024 (Sponsored by Merck & Co., Inc.)

Pembrolizumab plus Lenvatinib vs. alternative therapies in first-line (1L) advanced renal cell carcinoma (aRCC) 
by IMDC risk factor: a network meta-analysis (NMA)

•Rane et al. 2024 (Sponsored by Merck & Co., Inc.) 

Pembrolizumab plus Lenvatinib vs. nivolumab plus cabozantinib in patients with metastatic renal cell carcinoma: 
A matching-adjusted indirect comparison (MAIC)

•Rane et al. 2024 (Sponsored by Merck & Co., Inc.)

Health-related quality of life (HRQoL) of first-line treatments in metastatic renal cell carcinoma (mRCC): A 
network meta-analysis

•Abidoye et al. 2024

1

2
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The treatment effect was 

beneficial for the

IPD treatment arm for all 

but one comparison 

(161/162, 99.6%). 

The only PAIC in favor of 

the aggregated data

treatment arm was one of 

the three articles without

any involvement of the 

pharmaceutical industry.
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