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A vs B trials

(A) <

Direct comparison

competing interventions

AM Glenn)/,'”e DG Altman,? F Song,3
C Sakarovitch,2 ]) Deeks,2 R D'Amico,2

M Bradburn? and AJ Eastwood* « '

Health Technology Assessment 2005; Vol. 9: No. 26

Indirect comparisons of t

When conducting systematic reviews to evaluate
the eftectiveness of interventions, direct evidence
from good-quality RCTs should be used
wherever possible. It little or no such evidence
exists, 1t may be necessary to look tor indirect
comparisons from RCTs. The reviewer needs,
however, to be aware that the results may be
susceptible to bias.
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Indirect comparisons of
competing interventions

AM Glenn)/,'”e DG Altman,? F Song,3 HTA
C Sakarovitch,2 ]) Deeks,2 R D’Amico,2
M Bradburn? and Al Eastwood*

Health Technology Assessment 2005; Vol. 9: No. 26

When conducting systematic reviews to evaluate
the eftectiveness of interventions, direct evidence
from good-quality RCTs should be used
wherever possible. If little or no such evidence
exists, it may be necessary to look for indirect
comparisons from RCTs. The reviewer needs,
however, to be aware that the results may be
susceptible to bias.
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Direct comparison
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Similarity Assumption

trials must becomparableon effect modifiers
to obtainanunbiasedpooledestimate.

Indirect comparisons of
competing interventions

AM Glenn)/,'”e DG Altman,? F Song,3 H
C Sakarovitch,2 ]) Deeks,2 R D'Amico,2

M Bradburn? and A] Eastwood* « '

Health Technology Assessment 2005; Vol. 9: No. 26

When conducting systematic reviews to evaluate
the eftectiveness of interventions, direct evidence
from good-quality RCTs should be used
wherever possible. If little or no such evidence
exists, 1t may be necessary to look tor indirect
comparisons from RCTs. The reviewer needs,
however, to be aware that the results may be
susceptible to bias.
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Treatment comparison and study Hazard Ratio (95% CI)

Doc+ADT vs ADT

CHAARTED e 0.73 (0.59, 0.90)
GETUG 15 —— 0.88 (0.68, 1.14)
STAMPEDE —— 0.76 (0.62, 0.93)
Network <> 0.77 (0.68, 0.87)
Pairwise (I°=0%; Heterogeneity p=0.52) O 0.77 (0.68, 0.88)

AAP+ADT vs ADT
LATITUDE —c— 0.62 (0.51, 0.76)
STAMPEDE —— 0.61 (0.49, 0.75)
Network <> 0.61 (0.53, 0.71)
Pairwise (I°=0%; Heterogeneity p=0.91) > 0.62 (0.53, 0.71)

0.25 0.50 1.00 2.00
Favours Favours
treatment+ADT ADT alone

Annals of Oncology 29: 1249-1257, 2018



Commonly applied methods

A Bucher

- IPD not required
- treatment effects calculated for each trial separately
- within study randomization preserved

A Matching -adjusted indirect comparison (MAIC)

- IPD required for at least 1 trial
- to match the IPD to the AgD of the other trial

A Simulated Treatment Comparison (STC)

- IPD required for at least 1 trial
- |PD substituted in mean covariate values

A 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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CRITICAL REVIEWS IN
Oncology

Hematology

Incorporating Geriatric Oncology

Critical Reviews in Oncology/Hematology 94 (2015) 213-227
www.elsevier.com/locate/critrevonc

Is there evidence for different effects among EGFR-TKIs? Systematic
review and meta-analysis of EGFR tyrosine kinase inhibitors (TKIs)
versus chemotherapy as first-line treatment for patients harboring EGFR
mutations
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The best?

No head-to-head comparison







Population
V previously untreated
V any ageand race
V histologically proven NSCLCharbouring
activating EGFR-mutation
Intervention .
V EGFR-TKIs (Erlotinib , Gefitinib,
Afatinib )
Comparison
V Platinum -basedchemotherapy



Outcomes:

V PES (whenever possible independently
reviewed data)

V PFS in exon 19 deletion

V PFS in L858R mutation

V OS

V ORR (complete and/or partial and/or
stable)

V Treatment related toxic events



Search strategy

PubMed, Cancer-Lit, Embase-databasesand Cochrane-Library were searchedfor
RCTsup to June 2014 with no language or publication status restrictions. Search

terms werei T K[SubstanceName]andi Car ci M®®aC o[ SulMame]lanc e
The proceedings of the 200871 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 RCTswere considered for inclusion.




Identification J

[

)

Eligibility Screening

Included

Records identified through
database searching
(n=4.147)

Additional records identified
through other sources
(n=21)

Records after duplicates removed

(n=3.852)

Records screened
(n=316)

Records assessed for

eligibility
(n=76)

h J

Records excluded
(n = 240): not first-line
treatment

A J

Full-text articles assessed
for eligibility (n =12)

Y

Records excluded (n = 64):
not randomized TKI vs
chemotheranv

-
" Studies includedin
gquantitative synthesis

(n=8)

Y

Full-text excluded (n = 4):
no EGFR mutation data
provided

-~
-~ -
- ——

s
Additional studies "N
included after the search

(n=1) o

Fig. 1. Flow diagram for the selection of studies included in this meta-analysis.

From: Moher D, Liberati A, Telzlaff J, Altman DG, The PRISMA Group (2009). Preferred reporting items for systematic reviews and meta-analyses: the Prisma
statement. PLoS Med 6(6): e1000097. doi:10.1371/journal. pmed 1000097,




Indirect Comparisons

vV 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 heaeto-head
comparative trials.

Vv Naive indirect comparison is a comparison of the resultsradividual 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.

vV Adjusted indirect comparison (including mixed treatmenbmparison) 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.

What is indirect comparison? Fujian SoBjled MMed PhD Reader in Research Synthesis, Faculty of Health, University of East Anglia
wewewhatisseres co. uthttp://mww.medicine.ox.ac.uk/bandolier/painres/download/whatis/What_is_ind_comp.pdf



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

Indirect Comparisons

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.

What is indirect comparison? Fujian SoBjled MMed PhD Reader in Research Synthesis, Faculty of Health, University of East Anglia
wewewhatisseres co. uthttp://mww.medicine.ox.ac.uk/bandolier/painres/download/whatis/What_is_ind_comp.pdf



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

Head to Head vs. Indirect Comparisons

O

similarity
==X =
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Indirect { Ay B T
" C i o

T o = =

» Consistency

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 Iin
the same study,



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

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 Pearsonchi-squared test or Cochran Q test >
0.10 and a I? (inconsistency) < 50%.

When homogeneity is unlikely (e.g. 1°>50%) than
heterogeneity and inconsistency are likely .

Song, Whatisé ? 2 OHiggins et al, BMJ 2003



Data synthesis

V HR for PFS and OS

V RR for the Others




PFS

Test for subqroup differences: Chi*= 0.55, df= 2 {(P=0.76), F= 0%

Panel A
TKLinhibitors Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup __log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.1.1 Gefitinib vs chemotherapy
FIRST-SIGNAL -0.62 0.3584 26 16 11.8% 0.54(0.27,1.09) —— ]
IPASS -0.73 0146 132 129 32.0% 0.48(0.36, 0.64) -
NEJSG002 -1.2 0.158 114 110 30.2% 0.30[0.22, 0.41) =
WJTOG3405 -0.71 0.188 86 86 26.0% 0.49(0.34,0.71) -
Subtotal (95% CI) 358 341 100.0% 0.43[0.32, 0.56] L 2
Heterogeneity: Tau*= 0.04; Chi*= 6.48, df= 3 (P=0.09); F=54%
Test for overall effect: Z= 6.04 (P < 0.00001)
1.1.2 Erlotinib vs chemotherapy
EURTAC -083 0.195 86 87 36.2% 0.37 [0.25,0.54] -
OPTIMAL -1.83 0.233 82 72 3456% 0.16[0.10,0.25) -
TORCH -0.51 0.354 19 20 291% 0.60[0.30,1.20] T
Subtotal (95% Cl) 187 179 100.0%  0.32[0.16,0.65] -
Heterogeneity: Tau?= 0.32; Chi*=12.26, df= 2 (P = 0.002); P= 84%
Test for overall effect: Z= 3.16 (P = 0.002)
1.1.3 Afatinib vs chemotherapy
LUX-LUNG3 -0545 0152 230 115 50.6% 0.58(0.43,0.78) =
LUX-LUNG6 -1.27 047 242 122 494% 0.28[0.20, 0.39] E
Subtotal (95% Cl) 472 237 100.0%  0.41[0.20,0.82] <
Heterogeneity: Tau*= 0.24; Chi*=10.11, df=1 (P = 0.001); F= 90%
Test for overall effect: Z= 2.48 (P = 0.01)
0.005 0.1 ; 10 200

Favours TKl-inhibitors Favours Chemotherapy




Exaon 21

THLinhibitors Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup loglHazard Ratio] SE Total Total Weight W, Random, 95% CI n, Random, 95% CI
1.15.1 Gefitinib
IPASS -06 023 G4 47  B61.4% 065 [0.35, 0.86] -
WWITOG3405 -0.67 0.29 el 48 386% 0.51 [0.29, 0.90] —_
Subtotal (95% CI) 100 a6 10000% 0.53 [0.38, 0.76] *

Heterogeneity: Tau®= 0.00; Chi*= 0.04, df=1 (P = 0.85); I"= 0%
Testfor overall effect: Z= 3.48 (P = 0.0005)

1.15.2 Erlotinib

EURTAC -06 0.32 20 29 50.0% 0.55([0.28,1.03] ——
OFTIMAL -1.35 0.32 39 33 50.0% 0.26[0.14, 0.49] —E—
Subtotal (95% Cl) GE 62 100.0% 0.38 [0.18, 0.79] -l

Heterogeneity: Tau®= 018, Chi*= 275, df =1 (P =010}, F= 64%
Testfor overall effect: Z= 2.60 (P = 0,002)

1.15.3 Afatinib

LUG-LUNGS -0.31 0.24 21 47 50.7% 0.73[0.46,1.17] —_
LLEGLUNGE =114 0.26 Ti 64 48.3% 0320018, 0.53] —i—
Subtotal (95% CI) 165 111 100L0% 0.49 [0.22, 1.10] R

Heterogeneity: Tau®*= 0.28; Chi®= 560, df=1 (P = 0.02), "= 82%
Testfor overall effect: Z=1.73 (F = 0.08)

0.01 0.1 1 10 100
Favours Tkl inhibitors Favours chemothera
Testfor subqroup differences: Chi*= 0,70, df = 2 (F = OL70), I*= 0% Py

Exon 19

THI - inhibitors Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup lop[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI W, Random, 95% C1
1.14.1 Gefitinib
IPASE -0.87 0.2 66 74 G4.6% 0.32 [0.26, 0.56] -
WITOG3405 -0.8 0.27 50 37 3A54% 0.45 [0.26, 0.76] —=—
Subtotal (95% CI) 116 111 100.0% 0.40 [0.29, 0.55] s 2

Heterogeneily: Tauw®= 0.00; Chi*=0.26, di=1 (P=0.61), "= 0%
Testfor overall effect: 2= 566 (P < 0.00001)

1.14.2 Erlotinity

EURTAC -1.2 0.26 s7 58 52.5% 0.20 018, 0.50) ——
OPTIMAL -2.04 0.32 43 39 47.5% 0.13 [0L07, 0.24] ——
Subtotal (95% CI) 100 a7  100.0% 0.20 [0.09, 0.46] —

Heterogenesity: Tau?= 0.27; Chi*= 4,15, df=1 (P=0.04); "= 76%
Testfor overall effect Z= 3.81 (P = 0.00017)

1.14.3 Alatinib

LLB-LUMNG3 -1.27 023 113 57 52.0% 0.22 [2.18, 0.44] ——
LLB-LUMNGE =1.61 024 L5 g8 43.0% 0.20 212,032 ——
Subtotal (95% CI) 211 145 100.0% 0.24 [0.17,0.33] -

Heterogeneity: Taw® = 0.00; Chi¥=1.05, df=1 (P=0.31); F= 4%
Test for overall effect 2= 8.44 (P = 0.00001)

! L il ]
0.01 0.1 10 100

Favours Tl inhibitors  Favours Chemaothe rapy
Testfor subaroup differences: Chi*= 6.04, df= 2 (P = 0.05), "= 66.9%




OS

Panel B
TKLinhibitors Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup __log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.2.1 Gefitinib vs chemotherapy
FIRST-SIGNAL 0.0392 0.3755 26 16 6.4% 1.04[0.50,2.17) -t
IPASS 0 0143 132 129 443% 1.00[0.76,1.32)
NEJSG002 -012 0171 114 110 31.0% 0.89[0.63,1.24)
WJTOG3405 017 0.223 86 86 18.2% 1.19(0.77,1.84)
Subtotal (95% Cl) 358 341 100.0% 1.00 [0.83, 1.20]

Heterogeneity. Tau®*= 0.00; Chi*= 1.08, df= 3 (P=0.78), F= 0%
Testfor overall effect: Z=0.04 (P=0.97)

1.2.2 Erlotinib vs chemotherapy

EURTAC 0.038 0.24 86 87 39.5% 1.04 [0.65, 1.66]
OPTIMAL 0.0677 0.218 82 72 474% 1.07[0.70, 1.64]
TORCH 0.457 0416 19 200 131% 1.58 [0.70, 3.57]
Subtotal (95% CI) 187 179 100.0% 1.11[0.83, 1.50]

Heterogeneity: Tau*= 0.00; Chi*= 0.82, df= 2 (P = 0.66); I*= 0%
Testfor overall effect: Z=0.71 (P = 0.48)

1.2.3 Afatinib
LUX-LUNG3 011 022 230 115 1000%  1.12[0.73,1.72) !
Subtotal (95% Cl) 230 115 100.0% 1.12[0.73, 1.72]

Heterogeneity: Not applicable
Test for overall effect: Z= 0.50 (P = 0.62)

0.01 0.1 { 10 100
F -inhibi F rs Chem
Testfor subaroup differences: Chi*= 0.51, df= 2 (P = 0.77), F= 0% Soure TiE-naRikors: Favodcs Chamommcaby




Fashc Fratic

B e =) e s el - Faar oo, St 1
20 150 =sopes S.42 (RS5F, 235
132 sa0  Seoome OB FS53. 2aT]
25 113 S s =21 23, 4 EFH
T aa AT S 10U6S S5.33, F1 85
=D A DT 4 AF [F-a8=, 5I3F]
188

= ZF0F = .000gK P = 380

ELETAC LT = = oz e R 16.35 625, 4275
T IAL L] =R 18 T I S X FA[FAD, E1E]
= 282 i 138 ara TS 1.829 H.62, 22230
SarbAoial §9 5w Tl TS SEG T S AF (15T, 12 a44]

Tobal swearts EED 153
FeERsrEreEily T = 0. Fd Chi®"= 2851 _df= F(F = .00001 ) M= S5
Teatfor overall effect F=F 81 F = 0.DD5)

LA L NG S DO =T 14,13 ps.89, =95
L L AT EE] EE =43 (503, BS540
Sasbeodal {057 Chh AEE POLGD (S 8D, 17 24]
Tebal swents Et

Hesterosgerrmby Taas® = 000 Che = 0S5 dr=
Tastfor ovarall efiect Z = 1027 (F = 0.000013%

Te-st for subeproun differs noes. Shit= S5 5% df= 2 {F= 0003, *= TS5 8%

Fanel B

Skin reactions

0.1 ELe] AooD

Fawours TEINhIDRers Fasours Shegmn ol s smy

= b A
(AL s oesy, 5T O

THO - anl b or = TN R e R FRalilo

St o Eveans Wodal  Evests Tot . Flaadors, S5 O
Tt T G FEa T . = 1 TR R el

FRS T-S I AL ] 154 as TEE 1 A, 2 )
NS E 2E3 GOF I 215 IS, 2 S
HEJSDODIE 3 11= T S=S2 jSE, 11.-=3
AT MR AE0S ar ar 3s 1. 36 PSS
Bulbbstnl OS5 T -t 200 [ 140, 285]

448 215
Helermagenaih: Tau™—= 908 ChHif— 14088, <=3 g =0
Te=tfor owerall effect: = 324 05 = O_OOCH)

B TS aa aa 15 FAZ2 NN G, S50E
O F TS a1 a3 - 51025, 1 32ES]
TR TE2 aGa an WoEa I 3 3 oe0g

[ R ES 1A, aUsE]
Torial Eeents 231

Halemganalh: Tau®™= G185 ThiF= 7.98, &= E 'F"- OLE = TS
T sl for ceerall Mook &= 3,685 §7 = DI

TS ETatinib ws ol verno e o s

L e G 229 = T L e ] S22 o,

LD LW I 239 R -3 T1E =0 O =31 4 =68, 14 T3]
e e = =EH ZEa  TOOOSE [ ET,. aET]
ToiE e ks a3

Heleroge ne ikt Tau™ = D00 CI‘IP— LGa, o= I ﬂ"— DA = O
Tesifor ovarall efMect: = 11_F% ¢ = O G0

Teel for aubgnss difesrencos: O = 28 .S3_ af= F (P = 00001} = 9 S9%

Fanel O

D.DDx [
Fasours TER-mhbibitors

TEL- = Flisic Flolic Fli=k
=w or g Esrca s Total B Tobal  Wickpiet R, Flandorm, 55K O B, Es o, B 5 T
NI == o] P gy Feewese T ee——
FIRST-SB3raL A b1 1@ 15E 248N 2.52 .54, 4\.1-2! ——-—
PSS = (=2 iey 5 3 17 B ———
FEESSCO03 [ T4 T R 20 B sl
WST OG0 = arF = rl - e
Eaibaot al §9 5% Tk aGr Sa0 WO il
Tobal ewents I ==
Hetarnogesrssihe Tau® = 033 ChifFm IS5 45, cifes 3 05 e DL0e0eiud o 1™ 54950
Testifer ovaral eEFech Z = 3.51 & = 0. 930S0
ABE BT el el o Pl e S 0 e T
BT -3 =3 L3 =¥ - S i P
T ILRL = :3=1 =T TTE J5. 3% —_——
= == =E8 =r = O -
Subioial (955 Tk 535 5326 I00MDEE -

sl
Hshoraassresibe Tou® = 00D Chif = 005, o= iﬂ" DS = e
Womes L g ooy ] el F — OB §F — DU 3

MoES Adatinil ws ooy ol T oy

L= A G 4= =3 1= T.26E MOTT, oo
Sarbaod sl (055 Ol =30 426 DT, 2 Ees]
Tobal svents A 18

e roemrsres by FOOL Famn ol o
Taal e ShhErall efect F = 002 JF = 0 =8

Ta=stfor subernun Sifferencas" Chifs T E1 . of= 3P = 007 M= Td 85

Hypertransaminasemia

L L 1000
Fm‘rl-ﬂ-lnhlhm Faw0uns Cherolihe rEes




WHAT TO DO IN PRESENCE OF

HETEROGENEITY?

= Heterogeneity is an indication of dissimilarity in some effect-modifying
factor

= |n presence of heterogeneity, the first task should be to thoroughly
explore and compare patient and trial characteristics across the
studies

=  This should be already done as part of similarity testing

= |f systematic differences are detected, then following methods could
be considered:

Sub-group analyses
Random-effects modeling

Meta-regression (depends on data availability)

Dias 5 et al. Med Decis Making 2013;33:618-640



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 (C, from the trial comparing A vs C,,
and C,, from the trial comparing B vsC,).

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

Song, Whatisé ? 2009



WHAT FACTORS DETERMINE

SIMILARITY?

Included trials should be “comparable” in terms of key factors that
could affect the outcome of treatment

If differences in patient or study characteristics would not be expected
to influence treatment effect, the assumption of similarity is not
violated

There are no statistical methods to test for similarity

Must use clinical knowledge and best judgement to assess appropriate
comparability




IDENTIFY KNOWN TREATMENT

EFFECT MODIFIERS

Effect modifiers include more than patient characteristics

Trial and outcome properties are also important

The PICOS framework can be used to identify these variables

Description

Would the treatment be expected to work

equally in all patients included into the meta-
analysis?

Sample Variab

P Patient Population® —Demographics, baseline clinical characteristics, disease severity

I Intervention Dose, mode of admin, duration

C Comparator Active treatment, placebo, concomitant meds

0 Qutcomes Definitions, thresholds, ITT vs. PP, EOS vs. EOT, LOCF vs. NC=F,

S Setting Study design, study duration, location/country, method of outcome

assessment




IDENTIFY KNOWN TREATMENT

EFFECT MODIFIERS

= Effect modifiers include more than patient characteristics
= Trial and outcome properties are also important

=  The PICOS framework can be used to identify these variables

Dosing and duration may or may not
Dunriptinn Sampln \ETTE|Y] be important to treatment outcome.

P Patient Population Demographics, baseline clinical characteristics, disease severity

I Intervention ® Dose, mode of admin, duration

C Comparator Active treatment, placebo, concomitant meds

0 Qutcomes Definitions, thresholds, ITT vs. PP, EOS vs. EOT, LOCF vs. NC=F,

S Setting Study design, study duration, location/country, method of outcome
assessment




IDENTIFY KNOWN TREATMENT

EFFECT MODIFIERS

= Effect modifiers include more than patient characteristics
= Trial and outcome properties are also important

=  The PICOS framework can be used to identify these variables

Description Sample Variables

P Patient Population Demographics, baseline clinical characteristics, disease severity

I Intervention Dose, mode of admin, duration

C Comparator, Active treatment, placebo, concomitant meds

0 Qutcomes Definitions, thresholds, ITT vs. PP, EOS vs. EOT, LOCF vs. NC=F,

S Setting Study design, study duration, location/country, method of outcome
assegsment

l

In pair-wise meta-analyses the comparator must be the same for
each trial. In NMA, the comparators need not be equal, but it must
fit within the network.




IDENTIFY KNOWN TREATMENT

EFFECT MODIFIERS

= Effect modifiers include more than patient characteristics
= Trial and outcome properties are also important

=  The PICOS framework can be used to identify these variables

Description Sample Variables

P Patient Population Demographics, baseline clinical characteristics, disease severity
I Intervention Dose, mode of admin, duration
C Comparator Active treatment, placebo, concomitant meds
0 Qutcomes * Definitions, thresholds, ITT vs. PP, EOS vs. EOT, LOCF vs. NC=F,
S Setting Study design, study duration, location/country, method of outcome
assessment
How outcomes are calculated can

influence observed treatment effect.




IDENTIFY KNOWN TREATMENT

EFFECT MODIFIERS

= Effect modifiers include more than patient characteristics
= Trial and outcome properties are also important

=  The PICOS framework can be used to identify these variables

Description Sample Variables

P Patient Population Demographics, baseline clinical characteristics, disease severity

I Intervention Dose, mode of admin, duration

C Comparator Active treatment, placebo, concomitant meds

0 Qutcomes Definitions, thresholds, ITT vs. PP, EOS vs. EOT, LOCF vs. NC=F,

S Setting * Study design, study duration, location/country, method of outcome
assessment

Some general study characteristics can be
important. Eg, timing of assessments, study
locations with different standards of care,
patient vs. physician-reported outcomes.




Table 1

Characteristics of the 9 clinical trials inclid®d TR fMta-analysis. o -l! ——— =
ria mary end-point emotherapy tients + patients siatic rossove
Trial Pri d-point I TKI I Chemoth Pati | EGFR + patients | Asiati I C o

i patients (% d
I | (TKI/CT) L% ghpatients )l % |
IPASS Progression-free I Gefitinib I Carboplatin + paclitaxel 1.217 | 214 |I 99.8 rl 39.5 J
Mok, 2009 survival I ! (609/608) il ] I
WITOG3405 Progression-free I Gefitinib I Cisplatin + paclitaxel 177 (88/89) I 100 Il 100 ll 59.3 l
Mitsudomi, survival | | [ II Il |
2010 | | | |
NEJ002 Progression-free I Gefitinib | Carboplatin + paclitaxel 228 (114/114) I 100 II 100 II 94.6 I
Maemondo, survival I I I I: I: I
2010 | |
First-SIGNAL Overall survival I Gefitinib I Cisplatin + gemcitabine 309 (159/150) | 13.6 || 100 Il 75.0 I
Han, 2012 | ] [ il ] |
verall surviva rlotini isplatin + gemcitabine . :
TORCH Overall ival | Erlotinib | Cisplati itabi 760 (380/380) I 5.1 ll 0 || 60.9 |
Gridelli, | | I I |
2012 | | : Il Il |
OPTIMAL Progression-free I Erlotinib | Carboplatin + gemcitabine 154 (82/72) 100 I 100 I NA I
Zhou,2011  survival i I | i II i
EURTAC Progression-free Erlotinib [ Cisplatin/carboplatin 173 (B6/87) I 100 ll 0 | 76.0
Rosell, survival I + docetaxel/gemcitabine | || Il I
2011 | l [ il ] I
LUX-Lung 3 Progression-free || Afatinib | Cisplatin + pemetrexed 345 (230/115) I 100 Il 100 || 75.0 |
Sequist, survival | | [ | Il |
2012 | | Il Il |
LUX-Lung 6 Progression-free I Afatinib l Cisplatin + gemcitabine 364 (242/122) : 100 II 100 Il 56.0 I
Wu, 2013 survival |
i ] | I
4 Patients who have been treated with cEssover fronfchemotherapy to TKI in second-line. L Jlll- :ll- _l
= — - - - - - .




I

FIRST-SIGNAL Cisplatin 75 mg/p” “ery 3 weeks
Gemcitabine “veles
1 ) g \\
IPASS Carbp/ “eeks up to 6 weeks
’ \
me \
’ \
’ \
g \
NEJGO002 S \
1
7 I
’ /
WJITOG3405 ”~ £ up to 6 weeks

/,,, ; /,,
4
EURTAC -7 Q & w
4 4
/, -
’ ’
’ ’
’ 0 e

OPf ,7 lv.4cycles
e ,,éy
,/
4
TORCI\ sfay 1 i.v. every 3 weeks up to 6 weeks
‘ mg/m2
LUX - LUNG\ /mg/mz i.v. 6 cycles
,xed 500mg/m2
AN
LUX-LUNG VI % /étm 75 mg/m2 i.v. Up to 6 cycles
N ,femcnablne 1000 mg/m2 day

S 7188




So, wh o dhe best?




COMPUTATIONS

The log relative risk of the adjusted indirect comparison of A
and B (InRR, . g) can be estimated by:

IN RR, e 5= IN RRA e cqi 1N RRG we o

and its standard error is:
SE (In RR, s p) =
[ SE (In RRy s c9? + SE (In RRg s )]

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

Higgins et al, BMJ 2003; Song, Whatisé ? 2 009 ;
http://www.metcardio.org/macros/IMT.xls



Panel A

Hazard Ratio'Risk ratio

Hazard Ratio'Risk ratio

Study or Subgroup log[Hazard Ratio'Risk ratio] SE_Weigiht IV, Random, 95% CI IV, Rantlom, 95% CI
Progression-free survival 0.295 0.385 1.34 [0.63, 2.86) a4+
PFS-exon 19 0.693 0.447 2.00[0.83, 4.80] T
PFS-L858R 0.332 0.417 1.38 [0.62, 3.16] -1+
Overall sunvival -0.104 0AFF 0.90 [0.64, 1.27]
Objective response rate -0.036 0.168 0.96 [0.69, 1.34]
Diarrhea -0.223 0 0.80 [0.63, 1.01] o™~
Rash 0 o1 1.00[0.82,1.27] \
Hypeariransaminasemia 083 0475 2.29[1.63, 3.23) —+
Treatment discontinuation -0.019 0.384 0.98 [0.46, 2.08] ’
Treatment-related death 1.05 1.295 2.86[0.23, 36.17) —Aﬁ-—;
: 0.05 02 1 5 20
Favours Gefilinib  Favours Erlofinib
Panel B
Hazard Ratio'Risk Ratio Hazard Ratio'Risk Ratio
Study or Subgroup log[Hazard Ratio'Risk Ratio] SE Weight I, Random, 95% CI I, Random, 95% CI
Progression-free sumvival 0.048 0.387 1.05 [0.49, 2.24] i
PFS-exon 189 0.511 0.235 1.67 [1.05, 2.64] -
PFS-LBSBR 0.078 0.447 1.08 [0.45, 2.60] =T
Owerall sunvival -0.088 0.167 0.91 [0.65, 1.26] — ¥
Objective response rate -0,097 0157 0.91 [0.67, 1.23] L 3
Diarrhea -1.25 0,187 0.29[0.20, 0.41) ( + \
Rash -0.903 0.244 0.41 [0.25, 0.65) +1J
Hypertransaminasemia 0.701 0.276 2.02[1.17, 3.46) N o
Treatment discontinuation 0.531 0273 1.70[1.00, 2.90] +=
Treatment-related death 0.022 0.136 1.02[0.78,1.33] T
0.001 01 1 10 1000
Fawours Gefitinib  Favours Afatinib
Panel C
Hazard Ratio'Risk Ratio Hazard Ratio'Risk Ratio
Study or Subgrougp logiHazard Ratio'Risk Ratio] SE Weiglht v, Random, 95% CI IV, Random, 95% CI
Progression-free survival -0.248 0.507 0.78 [0.29, 2.11]
PFS-exon 19 -0.182 0.449 0.83 [0.35, 2.01]
PFS-L858R -0.254 0.558 0.78 [0.26, 2.32] —H—
Objeclive response rate -0.061 0486 0.94 [0.65, 1.359] +
Overall survival 0.084 0.204 1.10[0.74, 1.64] +
Hyperransaminasemia 0127 0.285 0.88 [0.50, 1.54] e -
Diarrhaa -1.01 0.2 0.36 [0.25, 0.54] ( + \
Rash -0.903 0.245 0.41 [0.25, 0.66) —+ '!_
Treatment discontinuation 0.55 0,395 1.73[0.80, 3.786] A Y -
Treatment-related death -1.03 1.837 0.36 [0.01, 8.83] —t

ﬂ..ll 02

01 1 10

Fawvours Erlotinib  Favours Afatinib

- I



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 subsequentdirect comparisons.
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“Mr. Osbome, may | be excused? My brain is full.”
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60% severe patients

80% severe patients
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PopulatioradjustedndirectComparisons
Matchind\djustethdirecComparisaiMAIC) an8imulatedreatmer@omparisois TC)

A MAICsandSTCs usepatienteveldatafroma trialof a giventreatmentreferredo asthe
iIndeXrialltoderivea comparisoof outcomewithcompetinjeatmentgasednpublished
iInformatiofnomsimilarligesignedtudiesafteradjustindprdifferenceas thecharacteristics
ofthepopulations

https/Awvww.nicedsu.orgwgkconteritiploads/2017/B8pulaticadjustmeritSDFINAL. pdf



PopulatioradjustedndirectComparisons
Matchind\djustethdirecComparisaiMAIC) an8imulatedreatmer@omparisois TC)

A in otherwords individuapatientdata (IPD)in one or moretrialsare usedto adjustfor
betweettrialdifferenceas thedistributioaf variableghatinfluenceutcome

https/Awvww.nicedsu.orgwgkconteritiploads/2017/B8pulaticadjustmeritSDFINAL. pdf



MAIC Vs STC

A Matching -adjusted indirect comparison (MAIC)

- needs IPD for at least 1 trial, because
the aim is to match the IPD to the AgD o/ e
of the other trial (A -memmeees ©

- 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



Comparative Effectiveness Research in Oncology
Methodology: Observational Data

Dawn L. Hershman and Jason D. Wright
J Clin Oncol 30:4215-4222. © 2012 by American Society of Clinical Oncology

Propensity Score Analysis

Propensity score analyses attempt to balance covariates between
experimental groups. Using multivariable modeling, the characteris-
tics of a cohort are used to calculate the probability of receiving the
intervention. This probability is the propensity score.

Le caratteristiche della coorte vengono usate per calcolare
la probabilita di ricevere | 0 ualo 0 a tet tratamenti a
confronto. Tale probabilita e il propensity score.




MAIC Vs STC

A Matching -adjusted indirect comparison (MAIC)

- needs IPD for at least 1 trial, because
the aim is to match the IPD to the AgD o/ e
of the other trial (A -memmeees ©

- 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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60% severe patients

80% severe patients

‘.i-' Y ‘.i- Y ‘.- )\ ‘..- D E ;..)

MAIC weighting procedure

80% severe patients

63636356350

‘effectively’ 80% severe patients



Axitinib, cabozantinib, or everolimus in the

treatment of prior sunitinib-treated patients

with metastatic renal cell carcinoma: results

of matching-adjusted indirect comparison BMC Cancer
analyses (2018) 18:1271

Irina Proskorovsky”, Agnes Benedict?, Sylvie Negrier", Danielle Bargoq, Rickard Sandin®, Krishnan Ramaswamyq,
Jigar Desai®, Joseph C. Cappelleri* and James Larkin®

Trial AXIS METECR

Arm Axitinib, before Cabozantinib
matching (N=135)
(N=194)

ECOG PS or KPS, %

0 (KPS 90-100) 52 70

1 (KPS 70-80) 48 30
MSKCC in the base-case analysis, %

Favourable 20 41

Intermediate 42 47

Poor 34 13

NR 4 0

Histology, %
Clear cell or clear cell component 98 100

Metastatic site, %

Lung 73 59
Bone 30 20
Liver 33 32
Prior nephrectomy, % 88 86

Prior radiotherapy, % 23 29




Axitinib, cabozantinib, or everolimus in the

treatment of prior sunitinib-treated patients

with metastatic renal cell carcinoma: results

of matching-adjusted indirect comparison BMC Cancer
analyses (2018) 18:1271

Irina Proskorovsky", Agnes Benedict?, Sylvie Negrier", Danielle Bargoq, Rickard Sandin®, Krishnan Ramaswamyq,
Jigar Desai®, Joseph C. Cappelleri* and James Larkin®

Trial AXIS AXIS METEOR

Arm Axitinib, before Axitinib, after matching Cabozantinib
matching vs. cabozantinib (N=135)
(N=194) (ESS=104/114)

ECOG PS or KPS, %

0 (KPS 90-100) 52 70 70

1 (KPS 70-80) 48 30 30
MSKCC in the base-case analysis, %

Favourable 20 41 41

Intermediate 42 47 47

Poor 34 13 13

NR 4 0 0

Histology, %
Clear cell or clear cell component 98 100 100

Metastatic site, %

Lung 73 59 59
Bone 30 20 20
Liver 33 32 32
Prior nephrectomy, % 88 86 86

Prior radiotherapy, % 23 29 29




Matching-adjusted indirect comparison of health-related quality of life of nivolumab plus cabozantinib versus 668P
pembrolizumab plus axitinib in previously untreated advanced renal cell carcinoma

Presented at the ESMO Virtual Congress 2021, September 16-21

Effect modifier, %2 CheckMate 9ER (unadjusted) CheckMate 9ER (adjusted)® KEYNOTE-426

IMDC risk category?

Favorable 22.4 31.2
Intermediate 57.8 56.2
Poor 19.8 12.5

Prior nephrectomy
Yes 69.9 83.0
No 30.1 17.0

Sites of metastatic disease

Lymph node
Yes 40.1 46.0
No 59.9 54.0
Liver
Yes 19.4 15.9
No 80.6 84.1
Adrenal gland
Yes 1.1 16.6
No 88.9 83.4

Age category
< 65 years 61.6 62.5
= 65 years 38.4 37.5

Geographic region
Rest of the world 51.0 51.6
US/Canada/western Europe 49.0 48.4




Matching-adjusted indirect comparison of health-related quality of life of nivolumab plus cabozantinib versus 668P
pembrolizumab plus axitinib in previously untreated advanced renal cell carcinoma

Presented at the ESMO Virtual Congress 2021, September 16-21

Effect modifier, %2 CheckMate 9ER (unadjusted) CheckMate 9ER (adjusted)® KEYNOTE-426

IMDC risk category?

Favorable 31.2 31.2
Intermediate 56.2 56.2
Poor 12.5 12.5

Prior nephrectomy
Yes 83.0 83.0
No 17.0 17.0

Sites of metastatic disease

Lymph node
Yes 46.0 46.0
No 54.0 54.0
Liver
Yes 15.9 15.9
No 84.1 84.1
Adrenal gland
Yes 16.6 16.6
No 83.4 83.4

Age category
< 65 years 62.5 62.5
= 65 years 37.5 37.5

Geographic region
Rest of the world 51.6 51.6
US/Canada/western Europe 48.4 48.4




Matching-adjusted indirect comparison of health-related quality of life of nivolumab plus cabozantinib versus 668P
pembrolizumab plus axitinib in previously untreated advanced renal cell carcinoma

Presented at the ESMO Virtual Congress 2021, September 16-21

Outcome

CheckMate 9ER (adjusted)®

KEYNOTE-426

TTFD, HR (95% Cl)?
EQ-VAS

CheckMate 9ER (unadjusted)

0.71 (0.56-0.89)¢

0.74 (0.59-0.93)¢

1.02 (0.86-1.20)

TTCD, HR (95% Cl)>
EQ-VAS
FKSI-DRS

0.71 (0.55-0.94)¢
0.62 (0.46-0.82)°

0.81 (0.62-1.05)
0.69 (0.53-0.91)¢

LSMD (95% CI)°
EQ-VAS
FKSI-DRS

Change from baseline at week 30,

1.54 (-0.89 to 3.97)
1.64 (0.98-2.31)°

1.15 (-1.19 to 3.50)
1.35 (0.70-2.00)°

-1.4 (-3.90 to 1.10)
-0.5 (-1.10 to 0.10)

Outcome MAIC results, NIVO+CABO vs PEM+AXI

TTFD, HR (95% Crl)>
EQ-VAS

0.73 (0.55-0.96)¢

TTCD, HR (95% Crl)?
EQ-VAS
FKSI-DRS

0.72 (0.52-1.01)
0.48 (0.33-0.69)¢

EQ-VAS
FKSI-DRS

Change from baseline at week 30, LSMD (95% Crl)®

2.55 (-0.88 to 5.98)
1.85 (0.96-2.74)¢




ERASMUS

EJC SUPPLEMENTS 16 (2021) 5—1I3
Matching-adjusted indirect treatment comparison
of [*”’Lu]Lu-DOTA-TATE, everolimus and sunitinib
in advanced, unresectable gastroenteropancreatic
neuroendocrine tumours: Relative effectiveness of
['”’Lu]Lu-DOTA-TATE in gastroenteropancreatic

neuroendocrine tumours

Mohid S. Khan “, Elaine Stamp Y Cormac Sammon ¥, Tessa Brabander ¢,
Wouter W. de Herder ¢, Marianne E. Pavel

ERASMUS NCT00428597

ERASMUS (post- RADIANT-

(pre-match) (post-match match 3
Sunitinib) everolimus)
[*"/Lu]Lu- [//Lu]Lu- Sunitinib [*"/Lu]Lu- Everolimus
DOTA-TATE DOTA-TATE DOTA-TATE
N 62 62 86 62 207
Effective sample size: 48 22

[”/Lu]Lu-DOTA-TATE

[*/Lu]Lu-DOTA-TATE

(reweighted ERASMUS) vs. (reweighted ERASMUS) vs.

NCT00428597 (sunitinib)
Hazard ratio OS

(95% CI) (95% CI)

RADIANT-3 (everolimus)
Hazard ratio OS

0.42 [0.25, 0.72]

0.53 [0.33, 0.87]



Matching-adjusted indirect comparison of
palbociclib versus ribociclib and
abemaciclib in hormone
receptor-positive/HER2-negative advanced
breast cancer

Hope S Rugo* ¥, Anja Haltner?'™, Lin Zhan?, Anh Tran?, Eustratios Bananis®',
Becky Hooper?'™, Debanjali Mitra®'=’ & Chris Cameron?

J. Comp. Eff. Res. (2021) 10(6), 457-467

PALOMA-3 Comparator
n
|.|

)
P4

Published trials differ on eligibility criteria and
patient characteristics

Il
D

=6

=B =B =B
*. *. *.

PALOMA-3 Comparator

(e.g., patients with prior chemotherapy fo
or had =2 prior lines of ET for MBC)

Subgroup No. of Patients (%)

Previous chemotherapy
Neoadjuvant or adjuvant
treatment only
Treatment for metastatic disease
None
Previous lines of therapy for
metastatic disease

1
2
=3

0.81 (0.56-1.17)

0.91 (0.63-1.32)
0.68 (0.41-1.15)

0.70 (0.43-1.14)
0.86 (0.60-1.22)
0.76 (0.48-1.22)
0.64 (0.29-1.40)

Hazard Ratio for Death (95% Cl)

I

214 (41) ——

177 (34) el

130 (25) —e—r
I

114 (22) —at

225 (43) [ |

131 (25) I 1

51 (10) t !
0‘25 0?5 0.‘?5 1.0 ITS 2‘.0 2‘.5

Palbociclib+ Fulvestrant Placebo+Fulvestrant

Better

Better

N Engl ] Med 2018;379:1926-36




Matching-adjusted indirect comparison of
palbociclib versus ribociclib and

abemaciclib in hormone
receptor-positive/HER2-negative advanced

breast cancer

Hope S Rugo* ¥, Anja Haltner?'=,

Becky Hooper?'™, Debanjali Mitra®'=’ & Chris Cameron?
J. Comp. Eff. Res. (2021) 10(6), 457-467
Matched Matched and adjusted

PALOMA-3 Comparator

Lin Zhan?, Anh Tran?, Eustratios Bananis®"*,

PALOMA-3 Comparator PALOMA-3 Comparator

| 4 x4
T4 T4
. o

Patients who would not have been eligible for

Published trials differ on eligibility criteria and enrolment in the comparator trial are excluded
(e.g., patients with prior chemotherapy for MBC,

patient characteristics
or had =2 prior lines of ET for MBC)

ESS=3 n=6
[ ]

{
[ 4
Aggregate data “ Aggregate data

Patients in PALOMA-3 are weighted to match
the averages reported in the comparator trial;
ESS reflects practical sample
size after adjusting

&
T 4
| Aggregate data |

Adjustment is based on treatment-effect modifiers
such as prior ET setting and number of lines of
therapy for MBC



Matching-adjusted indirect comparison of
palbociclib versus ribociclib and
abemaciclib in hormone
receptor-positive/HER2-negative advanced
breast cancer

Hope S Rugo* ¥, Anja Haltner?'=,
Becky Hooper?'™, Debanjali Mitra®

J. Comp. Eff. Res. (2021) 10(6), 457-467

Lin Zhan3, Anh Tran?, Eustratios Bananis?

& Chris Cameron?



