YAV

Aksomaityte Al; Amonkar MM2; Frederickson AM3;

Use of systematic literature reviews (SLRs) Lang BM: Dheban S¢; Malbecq WS; Mojebi A®

Wu P¢;xHale B®; Kalyvas C>; Abderhalden LA4

al d m Eta -ana Iyse S (M A S) tO SuU p po rt H TA IMSD (UK) Limited, London, UK; 2Merck & Co., Inc., Rahway,

NJ, USA; 3PRECISIONheor, New York, NY, USA; 4MSD,

- - - " - : - Zurich, Switzerland; 5SMSD (E ) Inc, B ls, Belgium;
SU b l I I ISS I O nS . a n a p p I I Catl O n I n pa n Creatl C Ca n Ce r 6IgFrQIECISI\,CV)INZf?eroar?Vancouver,ul?t(él?%ar?acda e
_ Table 2. Summary of overall survival and progression-free survival in the studies
identified in the SLR

Background

« Health Technology Assessment (HTA) aims to compare the effectiveness of a new Systematic literature review S — N M(‘;‘;iznccl))s M?:;oa/"(;'):s
therapy Wlth. relevant interventions. While a weII-.deS|gne(.j randomized cllnlpal trial | « There were 4,633 relevant records identified during the database | |
(RCT) remains a gold standard for such comparisons’-3, it can be challenging to achieve search. resulting in 20 unique studies (10 RCTs and 10 single-arm Yietal, 2009 Irinotecan 33 6.6 (5.8 - 7.4) 2 (0.7 -3.3)
for various reasons. For etﬁarr;ple, the_artnount of relter\]/art]rt] theraP'eS_needdef for the_f_ trials) matching inclusion criteria (Figure 1) with reported ORR range Yoo et al, 2009 Irinotecan + Leucovorin + 5-FU 31 3.82 (2.87-474)  1.91(1.59-2.21)
comparison is immense, the disease is too rare, or the therapy is aimed at a specific £ 0% to 22.2% (Fi 2 dian OS f331098 th d — .
patient population, making it difficult to recruit a sufficient number of patients. All of %e di/oanOPFS r:n;elgol;rf 3§’ t?; éar:onth;a(n'lgaebfe 2) © 9.6 monins an Yoo et al, 2009 Oxaliplatin + Leucovorin + 5-FU 30 3.43 (1.84-5.01) 1.38 (1.17 - 1.39)
which can introdl_Jce ethical is_sues. In these instgnces, systematic literature review (SLR) ' ' Pelzer et al, 2011 Oxaliplatin + 5-FU + Folinic Acid 23 4.82 (4.29 - 5.35) NR (NR - NR)
and rtr;]eta—analy;lls_| _(I_I\'ZI\A) are yltal too.ls for the elﬁlcalgy ?nd safety. assel\jzr?enr’: qf of a4_5 Meta-analysis Zaniboni et al, 2012 Irinotecan + Leucovorin + 5-FU 50 5(1-17) 3.27 (NR - NR)
new therapy an agencies are increasingly reliant upon various echniques « Of the 20 unique studies identified, 19 of them (including 29 unique PE——— ey I 24 T Sy

* We prOVide an example of the application of SLR/MA which quantifieS the efﬁcacy of treatment arms) evaluated relevant Chemotherapies among 1’792 Zmy et al, Xallpfatin ) Olinic AC ( ) ) ( ) )
the relevant historical chemotherapies for pancreatic cancer patients. Results from patients who had progressed on prior treatment reported ORR Azmy et al, 2013 Oxaliplatin + 5-FU + Folinic Acid o1 9(35-19) NR (NR - NR)
such MA applied in pancreatic cancer could be used to contextualize the comparative (Figure 2). The random effects pooled estimate of ORR was 6.8% ’ (3 -Week Bolus) '
effectiveness of novel ther.ap.ies evaluated in single-arm tria!s to support the clinical (95% Cl: 4.5 — 9.4%) Chung et al, 2013 Oxaliplatin + Leucovorin + 5-FU 44 715 (5.61 - 8.71) NR (NR - NR)
assessment of HTA §ubm|SS|ons. Furthermqre, results obtained from such SLR can be . Median PFS (15 studies; 24 survival curves) was 2.8 months (95% CI: ETT————T
used as inputs in indirect treatment comparison analyses 2.4-3.3) with PFS rates at 6, 12, and 24 months of 23.3% (95% CI: 2013 " Oxaliplatin + Leucovorin + 5-FU 30  506(445-567)  NR(NR-NR)

18.2%-29.6%), 6.8% (95% ClI: 4.6%-10.1%), and 0.5% (95% CI: 0.2%-

 Median OS (18 studies; 28 survival curves) was 6.2 months (95% Takahara et al, 2013 Irinotecan 56 5.3 (4.5-6.8) NR(NR - NR)

Systematic literature review Cl: 5(;3-7.1) vc\’/ith OS gates ?t 6, 12, ar;d 24 rr;onths of 51o 9% (095% Cl: Oettle et al, 2014 Oxaliplatin + 5-FU + Folinic Acid 76 59(4.1-74) 29(24-3.2)
A systematic literature review was conducted to identify relevant studies using Embase, 45'? /‘"5%'9 ), 20'74’ (95 /"_CI: 17.3%-24.7%), and 3.1% (95% CI: Oettle et al, 2014 5-FU + Folinic Acid 84 3.3(2.7-4) 2(1.6-2.3)
MEDLINE, and CENTRAL (January 1, 2000 — October 19, 2021) with additional 1.9%-4.9%), respectively (Figure 4) | o -
searches of recent annual ASCO and ESMO conferences. Study eligibility criteria Figure 1. PRISMA flow diagram for interventional studies Gill et al, 2016 Oxaliplatin + 5-FU + Folinic Acid 54 6.01(312-792)  3.02(1.68 - 5.06)
were pre-defined based on population, interventions, comparators, outcomes, time Gill et al, 2016 5-FU + Folinic Acid 54 9.79 (6.57 - 16.66)  2.83 (1.84 - 7.06)
restrictions, and study designs (PICOTS) of interest (Table 1) Searches run on October 19, 2021 Oxalivlatin + inotecan + Leucovorin
* Eligible studies included randomized controlled trials (RCTs), controlled clinical trials, c Records identified through Additional records identified Kobayashi et al, 2017 ; 5-FFiJ 18 9.8 (6.4 - 13.1) 2.8(2.3-3.1)
and nonrandomized clinical trials of any pharmacologic treatments licensed by the -% database searching through other sources T Fojinic Acid
FDA or EMA among patients (=18 years of age, Eastern Cooperative Oncology Group 8 (n=4i347) (n=284) i Chuna et al. 2018 xaliplatin + Irinotecan + Folinic Aci 48 9(64 - 116 58(37-79
performance status 0 or 1) with previously treated pancreatic cancer and who had = I'\Eﬂrgg?_slﬁé”‘z_’f%z&s :ﬁongerencehseafﬁh (n=283) 0 +5-FU ( ) ( )
rogressed on 21 prior treatment g . CENTRAL(n_—{ 079) and search (n=1) Oxaliplatin + Irinotecan + Leucovorin
P P! | . o o (n=1,079) Kim et al, 2018 p 39 85(56-114) 38(15-6)
* Relevant therapies included: Gemcitabine * Cisplatin, FOLFIRINOX (Folinic acid + v v +5-FU
5-FU + Irinotecan + Oxaliplatin), Gemcitabine + Capecitabine, 5-FU + Leucovorin, Duplicate records removed Mita et al, 2019 Nab-Paclitaxel + Gemcitabine 30 76 (57 - 8.6) 38(33-48)
Gemcitabine + Paclitaxel, OFF (Oxaliplatin + Fluorouracil + Folinic acid), Nanoliposomal- (n=1,114) _ - -
Irinotecan + (Fluorouracil + Folinic acid), FOLFOX (Folinic acid + 5-FU + Oxaliplatin), 2 Wang-Gillam et al, 2019 Nanoliposomal Irintocen 151 49 (4.2-5.6) 27(21-29)
. . . . :
and FOLFIRI (Folinic acid + 5-FU + Irinotecan) ; * WanaGilam et all 2019 5-FU + Folinic Acid (Combination 19 42(33-53) 15(14-19)
o - . . . . = Records screened Records excluded g ’ Control) e ' AT -
Table 1. PICOTS criteria for the identification of the trials for the systematic 2 (n=3.517) —> (n=3,420)
literature review Wang-Gillam et al, 2019 g'anltJr;)Fo“”'C Acid (Monotherapy 149 49 (36-49) 16 (14-18)
Criteria Inclusion criteria Exclusion criteria l Full-text articles excluded
: : : : _ . Nanoliposomal Irinotecan + 5-FU +
: : : =68 ; ] ]
!nter\(entlongl studies: Interventional studies: > Full-text articles assessed . Duplic é?e puz)lication - Wang-Gillam et al, 2019 Folinic Acid 117 6.2 (4.8 -8.4) 31(27-4.2)
Patients with advanced (unresectable and/or Populations ECOG 2 or higher = for eligibility —> . Study design (n=6)
metastatic) pancreatic adenocarcinoma Populations with stage | or Il disease = (n=97) + Population (n=57) Ueno et al. 2020 Nanoliposomal Irinotecan + 5-FU + - YT TR
* Previously treated for ad dd T i ’ ( ) ( )
o Adult (=18 years) P - Outcome (n=2)
. ECOG_O or 1 metastasis « Other (n=1) Ueno et al, 2020 5-FU + Leucovorin 39 NR (6.1 - NR) 1.5(1.4 - 1.6)
. Recurrent disease when stage not specified ~ Studies in patients previously treated Chiorean et al, 2021 Irinotecan + Folinic Acid + 5-FU 58 65 (5.6-7.8) 29(22-42)
+ Irrespective of MSI-high or dMMR status with anti-PD1/PD-L1 - P o .
Population ~ Observational studies: B i gl Go et al, 2021 OEIZEN ez LEVEEIEI |- g 9.2 (72 - 1) 5.2 (25-6.9)
+ Patients with advanced (unresectable and/or Observational studies: é 20 unique studies) | +5-FU
metastatic) pancreatic adenocarcinoma Populations with stage | or Il disease - Go et al, 2021 S-1 41 4.9 (3.8 - 8.4) 2.2 (1.7 - 2.6)
» Previously treated for advanced disease ine wi i o .
e« Adult (2% years) Stutd IetS V‘."th patients who have CNS Note: The search for observational studies was conducted on 7 July 2021. There were Hecht et al, 2021 Oxaliplatin + Leucovorin + 5-FU 284 6.28 (NR - NR) 2.1 (NR-NR)
« Recurrent disease when stage not specified MGASIESS no observational studies identified matching the SLR criteria. _ _ _ _ _ _ _
. MSLHAMMR g Studies in patients previously treated N, number of patients in a trial population; NR, not reported; OS, overall survival, PFS, progression-free survival.

with anti-PD1/PD-L1
Figure 2. Meta-analysis of objective response in chemotherapies assessed in interventional studies including 22L pancreatic cancer patients

» Gemcitabine = cisplatin
. SSLIEIF?l?\J Oei( (fgliri)caaci 4. Study (Arm/Subgroup) Responders Total OR % (95% Cl)
FU-+irinotecan+oxaliplatin) Radiation without chemothera Yi, 2009 (Irinotecan) 3 33 o 9.1(1.9,24.3)
: E?GFTJTFSI?A?S a+Cic(;1apeC|tab|ne Surgical intervention without Y Yoo, 2009 (Irinotecan + Leucovorin + 5-FU) 0 31 — 0.0 (0.0,11.2)
Interventions  + Gemcitabine + paclitaxel systemic treatment Yoo, 2009 (Oxaliplatin + Leucovorin + 5-FU) 2 30 N 6.7 (0.8, 22.1)
» OFF (oxaliplatin+5-FU+folinic acid) Other nonpharmacologic treatments Zaniboni, 2012 (Irinotecan + Leucovorin + 5-FU) 4 50 U 8.0(2.2,19.2)
» Nanoliposomal-irinotecan * (5-FU+folinic acid) ~ (eg, hyperthermia) Azmy, 2013 (Oxaliplatin + 5-FU + Folinic Acid (3 -Week Bolus)) 2 24 0 8.3 (1.0, 27.0)
* FOLFOX (folinic acid+5-FU+oxaliplatin) Azmy, 2013 (Oxaliplatin + 5-FU + Folinic Acid) 3 24 O 12.5(2.7,32.4)
* FOLARI frallns etia Lo Chung, 2013 (Oxaliplatin + Leucovorin + 5-FU) 5 44 5 11.4 (3.8, 24.6)
Comparators ~ Unrestricted — El-Hadaad and Wahba, 2013 (Oxaliplatin + Leucovorin + 5-FU) 2 30 O 6.7 (0.8, 22.1)
At least 1 of the following outcomes?: _ Ko, 2013 (Nanoliposomal Irinotecan) 3 40 O 7.5(1.6,20.4)
* Overall survival (OS) Takahara, 2013 (Irinotecan) 2 56 M+ 3.6 (0.4, 12.3)
+ Progression-free survival (PFS) Oettle, 2014 (5-FU + Folinic Acid) 1 84 - 1.2(0.0, 6.5)
: E'$§tf§np£??éisZ'ﬁé'e(gg)m Oettle, 2014 (Oxaliplatin + 5-FU + Folinic Acid) 1 76 - 1.3(0.0, 7.1)
* Objective respgnse rate (ORR) and number of G?"’ 2016 (5_Fl.J ¥ Eolinic Acid) S S 54 . 9.3(3.1,20.3)
patients with CR, PR, SD, PD, when available Gill, 2016 (Oxaliplatin + 5-FU + Folinic Acid) 7 54 O 13.0 (5.4, 24.9)
Outcomes + Drug-related adverse events (AEs) Kobayashi, 2017 (Oxaliplatin + Irinotecan + Leucovorin + 5-FU) 4 18 B 22.2 (6.4, 47.6)
* Grades 3-5 AEs (any-cause, treatment-related) Chung, 2018 (Oxaliplatin + Irinotecan + Folinic Acid + 5-FU) 9 48 O 18.8 (8.9, 32.6)
: [S)Sr?ggé'%g'((’g ﬁg:) 2 (B Kim, 2018 (Oxaliplatin + Irinotecan + Leucovorin + 5-FU) 4 39 0 10.3 (2.9, 24.2)
.+ Patient-reported outcomes (PROS) (eg, EQ-5D, Mita, 2019 (Nab—Paclitaxel + Gemcitabine) 4 30 B 13.3 ( 3.8, 30.7)
EORTC QLQ-C30) Wang-Gillam, 2019 (5-FU + Folinic Acid (Combination Control)) 1 119 :j 1.0(0.0, 4.9)
Wang-Gillam, 2019 (5-FU + Folinic Acid (Monotherapy Control)) 1 149 1.0(0.1, 4.2)
+ Randomized controlled trials (RCTs) Wang—G?IIam, 2019 (Nanol?posomal Irinotecan + 5-FU + Folinic Acid) 20 17 B 17.0 (10.7, 25.1)
. Controlled clinical trials Wang-Gillam, 2019 (Nanoliposomal Irintocen) 9 191 —— 6.0 (2.8, 11.1)
Sudesan | Nonrandomized clinical trials, including single- Case repgrts Ueno, 2020 (5-FU + Leucovorin) 0 39 — 0.0 (0.0, 9.0)
arm interventional studies Case series Ueno, 2020 (Nanoliposomal Irinotecan + 5-FU + Leucovorin) 7 40 O 17.5(7.3, 32.8)
' g)abt}s:nrt\gatlonal SUEIES It g R AR Chiorean, 2021 (Irinotecan + Folinic Acid + 5-FU) 5 48 O 10.4 ( 3.5, 22.7)
Go, 2021 (Oxaliplatin + Irinotecan + Leucovorin + 5-FU) 6 39 O 15.4 (5.9, 30.5)
Time From 2000 onwards — Go, 2021 (S-1) 1 41 - 2.4 (0.1,12.9)
Language English language _ Hecht, 2021 (Oxaliplatin + Leucovorin + 5-FU) 16 284 i 5.6 (3.3, 9.0)
Fixed effects model 1792 & 5.7 (4.6, 6.9)
20nly efficacy outcomes and PRO were used for study selection, although all outcomes listed were extracted. Random effects model - 6.8 (4.5, 9.4)
AE, adverse events; CNS, central nervous system; IZ?OR, dura_tion of response; I_E.COG, Easte_rn | 5 5 | | | |
Cooperative Oncology Group; MMR, mismatch repair; MSI, mlc_rosatelllte instability; ORR, objectlve_ |”: 70.2%, Tau™: 0.038, P-value: <0.0001 0 10 20 30 40 50
response rate; OS, overall survival; PD-L1, programmed death-ligand 1; PFS, progression-free survival, o
PRO, patient reported outcomes; TTP, time to progression; RCT, randomized controlled trial. Objectlve Response, %

The objective response rate (ORR, proportion) was transformed using the Freeman-Tukey double arcsine transformation then back
. transformed to its original scale. The Clopper-Pearson method was used for confidence interval estimation of individual studies/arms.
Meta-analysis J PP

Met | f obiecti te (ORR) . : ival (PFS) Responders denotes the number of participants who observed an objective response (complete response + partial response).
° €la-analyses Or opjeciive response rate , progression-rree surviva , Cl. confidence interval: OR. obiective response -
and overall survival (OS) were conducted among interventional studies of relevant ’ o o) PONSE: CO"CIUS'O“S

(licensed and/or guideline recommended) chemotherapies for pancreatic cancer - HTA agencies rely on an array of tools to

patients receiving second-or-later line (=2L) of treatment Figure 3. Meta-analysis of progression-free Figure 4. Meta-analysis of overall survival uat h ncludina SLR/MA
« The primary outcome of interest was ORR. When not directly reported, ORR was survival in chemotherapies assessed in in chemotherapies assessed in interventional %\?ruatetra nt?nw nterarf]y ";.C Unlngn rwork ’
derived by adding complete response and partial response events then dividing by the interventional studies including 22L studies including 22L pancreatic cancer patients | IteC ?a me C(I:O thpa ISI(:) s, NE WOI
total number of patients. The ORR meta-analysis was performed using the Freeman- pancreatic cancer patients s a'a?a sy kel Olllers. Lol 2 Clnpllsy
Tukey double arcsine transformation to normalize and stabilize proportion estimates. results from such MA applied in pancreatic
Clopper-Pearson 95% confidence interval (Cl) was reported for proportions in individual 100+ 1007y cancer can be Use_d to contextualize the _
studies. Fixed and random effects pooled estimate of ORR with 95% CI, 12 and T2 ° comparative effectiveness of novel therapies
statistics, and p-value for the Cochran’s Q test for heterogeneity were reported. As five = =S 75 evaluated in single-arm trials to support HTA
or more studies were included in each meta-analysis, pooled estimates based on a E 757 = submissions
random-effects model were deemed most appropriate as it naturally encompasses the S IS : : :
statistical heterogeneity that is expected in the included studies ﬁ 2 50- With the vast number of therapies bglng
.. . . - - d 50+ 5 developed/approved compounded with the
« Additional efficacy outcomes of interest for statistical analysis included OS and PFS. o 2 e i v S
For time-to-event outcomes, meta-analyses were conducted by pooling survival S © SXp : gl Iy th, >ed g€ g {
Kaplan-Meier (KM) curves via methods described by Combescure et al.6 Summary @ 25- O 257 increasingly ety UpOoRisyntiesizedi CvideEnceto
survival probabilities were obtained from the product of the pooled conditional survival O O inform decision making
probabilities. The mean and median survival times were derived from the summary g’ 0-
survival curve assuming a linear interpolation of the survival between points. A o 04 Ref
d ff t d I f t I HP t d th ﬂ t th I bl itv 12 (%)- 1 . Heterogeneity 12 (%): 4.41, P-value: 0.218 ererences
random effects model for meta-analysis is reported as this reflects the more plausible Hotorogeneity 2 () 164, P-value: 000858 | | | | | | 1. European Network for Health Technology Assessment.
assumption of heterogeneity in study and patient characteristics across included trials 0 25 50 75 0 20 40 60 80 https:/www.eunethta.eu/
» Survival curves were manually digitized using Digitizelt (http:/www.digitizeit.de/), and Time in Months Time in Months 2. ICH Expert Working Group, International Gonference on Harmonisation of
c g . . . =, ) Technical Requirements for Registration of Pharmaceuticals for Human Use.
pseudo individual patient data of trial sources were estimated by applying Guyot's _ _ https:/database.ich.org/sites/default/files/E10_Guideline.pdf
algorithm.” Meta-analyses were performed to combine results from multiple studies to Kaplan-Meier estimates of PFS among 24 study arms and for OS among 28 study arms. 3. Moloney R, et al. Int J Technol Assess Health Care. 2015:31(1-2):90-98.
obtain a precise estimate of overall treatment effect or resolve uncertainty around the Progression-free survival is defined as time from date of first dose to disease progression or death by any cause, whichever occurs first. 4. Laws A, et al. Value Health. 2019;22(10):1178-1186.
efficacy of therapies.8 SAS version 9.4 was used for conducting the meta-analyses Overall survival is defined as time from date of first dose to death by any cause. The grey lines represent the Kaplan-Meier estimates for 5. Patel D, et al. Value Health. 2021;24(8):1118-1125.
of proportion outcomes and generation of supporting forest plots. Pooling of survival progression-free survival events in each study. The black square represents the end of follow-up for each corresponding study. The thick 6. Combescure C, et al. Stat Med. 2014:33(15):2521-2537.
. . : : black line represents the random effects pooled survival curve estimate for progression-free survival with 95% confidence bands (dashed 7 Guvot P. et al. BMC Med Res Methodol. 2012:12(1):1-13
curves was estimated using the MetaSurv package with R version 4.0.1 . : . . Guyot P, et al. ed Res Methodol. 12(1):1-13.
lines). P-value refers to Cochran's Q test for heterogeneity. 8 E . _ _
. Freeman M, et al. Ann Math Statist. 1950;21(4):607-611.
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