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The best?

No head-to-head comparison



Head to Head vs. Indirect Comparisons

What is indirect comparison? Fujian Song BMed MMed PhD Reader in Research Synthesis, Faculty of Health, University of East Anglia 
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Head to Head comparison 
comes from a trial where 
A was directly compared 
to B.

Indirect Comparison 
comes from multiple 
studies where A and B 
may have been compared 
to the same comparator 
(i.e., C) but have never 
been compared to each 
other in the same study,
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 Indirect comparison refers to a comparison of different healthcare 
interventions using data from separate studies, in contrast to a direct 
comparison within randomized controlled trials. Indirect comparison is often 
used because of a lack of, or insufficient, evidence from head-to-head 
comparative trials.

 Naive indirect comparison is a comparison of the results of individual 
arms from different trials as if they were from the same randomized trials. This 
method provides evidence equivalent to that of observational studies and 
should be avoided in the analysis of data from randomized trials.

 Adjusted indirect comparison (including mixed treatment comparison) is 
an indirect comparison of different treatments adjusted according to the results of 
their direct comparison with a common control, so that the strength of the 
randomized trials is preserved. Empirical evidence indicates that results of adjusted 
indirect comparison are usually, but not always, consistent with the results of direct 
comparison.

http://www.whatisseries.co.uk/
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Basic assumptions underlying indirect comparisons include: 
 homogeneity assumption for standard meta-analysis, 

 similarity assumption for adjusted indirect comparison 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.

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






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.







Data synthesis:

 HR for PFS and OS

 RR for the Others



PFS





OS



Skin reactions

Diarrhea

Hypertransaminasemia



So, who’s the best?



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



PFS



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



No head-to head comparisons



SIMILARITY 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



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



COMPUTATIONS

 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





Interpretation - Quality

 Rubbish studies = unbelievable results

 If all the trials in a meta-analysis were of 

very low quality, then you should be less 

certain of your conclusions.

 Instead of “Treatment X cures Y disease”, 

try “There is some evidence that Treatment 

X cures Y disease, but the data should be 

interpreted with caution.”





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.


