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Background

Forest Plots for all-G anemia (A), neutropenia (B), FN (C), and thrombocytopenia (D)

Funnel Plots for all-G anemia (E), neutropenia

(F), FN (G), and thrombocytopenia (H)

Table 1 — Key features of included publications
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* The association of immune checkpoint inhibitors (ICl) with chemotherapy (I-ChT) has been shown to ™ R e B z - Trialnameor1*  Study  _ 10 major 0 name ChT Tral e
. ) ) ] ] Peter Schmid et al, 2020 0.991 (0.776, 1.266)  430/761 215/389 — . g Author design Yp class setting E .
be more effective than chemotherapy (ChT) alone for patients with various solid tumours, thus riananaetal, 200 2.086 (1.120, 3.884)  23/69 35/181 | . 3 : of Rx cycles?
Sibylle Loibl et al, 2019 0.661 (0.153, 2.855) 87/92 79/82 - : . .
becoming a standard treatment option in muItipIe settings (1) aa_riara Burtness et al, 2019 1599 (1.146, 2.231)  161/276 134/287 . KEYNOTE-522 Phase Il Breast Ant!-PD(Lll Pembrol!zumab AC or‘EC-T+ carbo Advanced 1st No
) ) ) ) ) ) . . Luis Paz-Ares et al, 2019 0.706 (0.500, 0.997)  102/265 125/266 — & o . KEYNOTE-048 Phase IlI Head and Neck Anti-PD(L)1 Pembrolizumab Platinum + 5-FU Advanced 1st No
* It remains to be determined whether a detrimental interaction between ChT-induced mye|OtOX|Clty 221’2?’&1"532?2"3333 fﬁjg :3232 ilﬁii fiiiil.i i?Ziiii __._ %‘ . CASPIAN Phase Il Lung Anti-PD(L)1 Durvalumab Platinum + etoposide Advanced 1st Yes
(2) and ICl-immune-mediated cytopenias (3) occurs, with the potential for I-ChT to elicit a worse  l=sferea 0 PO A S s ey e IMpassion-130 ___ Phase Il Breast Anti-PD(L)1 ___Atezolizumab Taxane Advanced 1st No
h tologic toxicit file th ChT al Mark A. Socinski et al, 2018 1.003 (0.723, 1.392)  94/393 94/394 : 5 IMpower133 Phase IlI Lung Anti-PD(L)1 Atezolizumab Platinum + etoposide Advanced 1st No
eématologic toxicity protiie than alone. Leena Gandhi et al, 2018 0.957 (0.682, 1.341)  192/405 a6/202 s & | KEYNOTE-407 Phase Il Lung Anti-PD(L)1 Pembrolizumab Platinum + taxane Advanced 1st No
. . . . . . . . . Corey J Langer et al, 2016 0.417 (0.199, 0.875) 19/59 33/62 = i s = . . .
* In this sense, the aim of this systematic review and meta-analysis is to address this question. Subgroup Anti-PD(L)1 (1A2555.63 % , P=0.010) 1.060 (0.895, 1.250) 1707/3742 125073008 , 5 ° IMpower150 Phase Il Lung Anti-PD(L)1  Atezolizumab Platinum + taxane Advanced 1st No
o Covindan ot al. 2017 |t (.m0t 1708y 114900 o) e _ KEYNOTE-189 Phase 1lI Lung Anti-PD(L)1 Pembrolizumab  Platinum + pemetrexede = Advanced 1st Yes
. . MZ“;ﬁs:Zc";”et Z."”z;"se - 0.766 (0.573, 1.023) 113/478 137/476 _._ 2 Govindan R et al Phase Il Lung Anti-CTLA4 Ipilimumab Platinum + taxane Advanced 1st Yes
MethOds & Ob]ECtlves RIRFORE AMECTLAS (°2=I8.5% , P=0.921)  0-367 (0.606, 1.543)  221/0€6 228/837 — £ KEYNOTE-021 Phase Il Lung Anti-PD(L)1 Pembrolizumab  Platinum + pemetrexede  Advanced 1st Yes
Overall (12=57.1 % , P=0.004) 1.043 (0.898, 1.211) 1934/4608 1478/3845 j:> Reck M et al Phase Ill Lung Anti-CTLA4 Ipilimumab Platinum + etoposide Advanced 1st No
. . .. : | L , , Robert C et al Phase Il Mel Anti-CTLA4 Ipili b Dacarbazi Ad d 1st Y
* The primary objective was to assess whether I-ChT compared to ChT alone increases the odds of all- A P=0.583 R T . E ok M1 ot ol e eﬂgma o CTLAL IE:I::EEb Dt e e o Voo
B o N . . s Ratio (log scale = .
grade (G) anemla’ neUtropenla’ fEbrlle neUtropenla (FN) and thrombocytopenla' ChT is more Toxic I-ChT is more Toxic ) -1.5&000 -1.08000 -u.5t|moo o.ooloou 0.50|000 1.uoloon 1.5u|000 LanhTEt al Phase Il Lung Anti-CTLA4 Ipilimumab Platinum + taxane Advanced 22nd ves
* The secondary objective was to assess whether |-ChT compared to ChT alone increases the odds of  studis Estinate (95% C.I.) Ev/IOWCHT pop. Ev/ChT pop. IM::;EE‘LD :::::I'I'I B[S:;‘ ::::'E';Hi ::zzz“:z::g Plaﬁnfm”‘;ltaxane ‘“*"::‘I:‘-‘d ’rﬁ L":
the same cytopenias grouped by grades (G1-2, G3-4, and G5). 2?::;::2;“:1‘:3;0;320 e :?:I: 1_112:3: 35:221 lgjﬁ:: bl . %' GeparNuevo Phase Il Breast Anti-PD(L)1 Durvalumab ACorEC-T Early NA No
e A Systematic review using MEDLINE, Cochrane’ and conference proceedings (manua| selection of Sibylle Loibl et al, 2019 0.757 (0.360, 1.590)  71/92 67/82 . I-SPY2 Phase Il Breast Anti-PD(L)1 Pembrolizumab ACorEC-T Advanced >2nd No
. . . . Sara M. Tolaney ot o), 2019 0.472 (0.200, 1.115)  21/44 29/44 . Foln Tolaney SM et al Phase Il Breast Anti-PD(L)1  Pembrolizumab Eribulin Advanced 1st No
studies presented at ASCO and ESMO annual congresses) up to 5 June 2020, with restriction to English  saar suwes eta 2010 04 0ee L) e e { A Table 2 — Pooled incid d led Odds Rati OR) with 95% fid . |
language, was performed in accordance with PRISMA guidelines (4). Howned West et . 2019 1082 (0167, 143 210/473 1047232 : 7N able 2 — Fooled Inciaences and poole s Ratio (pOR) wit o confidence intervals
1 HRY 1 1 1 1 1 1 1 eora Horn et al, ‘ t’; I:l: ' : :6 : 8 8 96 —i— - 0, 1 - 1 1
* All randomized clinical trials comparing I-ChT vs. ChT alone in patients with solid tumors, reporting ~ ‘teosroneia 20t 1076 (0.712, 1.29) 720158 sa/106 - s (95% Cl) in the I-ChT vs. ChT alone groups and subgroups, according to major ICl classes
hematOIO iC tOXiCitieS were SEleCted. Mark A. Sccir_lskietal, 2018 1.075 (0.748, 1.??03 72/393 68/394 — . E 2 -
B e . . . macmaan s LT e e e i ;- . I-ChT events/Total ~ ChT alone events/Total e 1
* Subgroup analysis according to class of IClI (anti-PD(L)1: pembrolizumab, durvalumab, atezolizumab; o e o sars. potst) 1 oee (o s, 1 226 1348r3706 s51ya0s2 = Adverse Event No. of patients No. of patients POR (95% ClI) p-value |°test
a?g;‘(_:thl;Am ipilimumab), an;:l a sensitivity analysis excluding trials with a different number of cycles Fanssany Contn 13,2017 0.5 (0.6, Ly s s _ al Ve ST e 1934/4608 (42.0%) 1478/3845 (38.4%) 1.043 (0.898-1.211) 0.583 57.1%
o etween arms were adone. Subgroup Anti-CTLA4 (1"2=52.08 % , P=0.149) 0.755 (0.541, 1.054) 185/866 226/837 s 1 Subgroup anti-PD(L)l 1707/3742 (45.6%) 1250/3008 (41.5%) 1.060 (0.899'1.250) 0.487 55.6%
. . o . . o . :
* Pooled odds ratios (pOR) with 95% confidence intervals (95% Cl) were calculated using random effect  overanr2=a872% . p0.018) 1.006 (0.869, 1.164) 1534/4652 1183/3889 < - Subgroup anti-CTLA4 227/866 (26.2%) 228/837 (27.2%) 0.967 (0.606-1543)  0.888  78.5%
models. B P=0.939 v o fl. ., : o s = T T ""1 — F All-grade neutropenia 1534/4652 (33.0%) 1183/3889 (30.4%) 1.006 (0.869-1.164) 0.939 48.7%
. . . . s Ratio 0g scale Lt -l W . . - . . -
* Heterogeneity was assessed with the I test (substantial heterogeneity whenever 1°2250%). ChT Is more Toxic I-ChT is more Toxic Subgroup anti-PD(L)1 1349/3786 (35.6%) 957/3052 (31.4%) 1.068 (0.932-1.224) 0.341  28.9%
* Publication bias was ascertained by visual inspection of funnel plots. Studies Estimate (95% C.I.) Ev/IO+ChT pop. Ev/ChT pop. Subgroup anti-CTLA4 185/866 (21.4%) 226/837 (27.0) 0.755(0.541-1.054) 0.099 52.1%
* All reported p-values are two-sided, with significance set at p<0.05. Pot Skl bl 2125 L-L47 {0487, &5 LAL101 se/2e8 —+l_— All-grade febrile neutropenia 256/3649 (7.0%) 151/3076 (5.0%) 1.236 (0.965-1.583) 0.093  7.9%
Sibyle Loibl et al, 2019 1.818 (0.324, 10.196)  4/92 2/82 — - Subgroup anti-PD(L)1 235/2783 (8.4%) 143/2239 (6.4%) 1.166 (0.929-1.464) 0.185 0%
Luis Paz-Ares et al, 2019 1.004 (0.501, 2.012) 17/265 17/266 — o |
Howard West et a, 2018 0.837 (0,325, 2.154) 12/473 s il : Subgroup anti-CTLA4 21/866 (2.4%) 8/837 (1.0%) 1.236 (0.965-1.583)  0.088  33.4%
Peter Schmid et al, 2018 1.699 (0.494, 5.845) 7/453 4/437 |
eora Hom et al, 2 .479 (0.176, 1. 5 5 | S All-grade thrombocytopenia 686/3507 (19.6% 510/3086 (16.5% 1.136 (0.997-1.296 0.056 0%
Tt T T . - g mbocytop /3507 (19.6%) /3086 (16.5%) ‘ ) 0
Corey J Langer et al, 2016 3.205 (0.128, 80.251)  1/59 0/62 T o5- ! SUbgrOUp antl-PD(L)l 577/2641 (219%) 405/2249 (180‘%) 1.177 (1.016'1.364) 0.030 0%
* Following the retrieval of 10201 studies, 19 publications (14 testing an anti-PD(L)1-based I-ChT and 5 °*¢er/nmo0n(esom Fustt - oaee (@925, 2 8oy mermes e T 5 - ' Subgroup anti-CTLA4 109/866 (12.6%) 105/837 (12.5%) 0.993 (0.744-1.325) 0.961 0%
an anti-CTLA4-based I-ChT) were included, with 5254 patients in the I-ChT group and 4316 patients in  vanreres 206 s nk (o0, il 1hios o r - i
ubgroup Anti A2=33.35 % , P=0. : ; ; —_ o H
the ChT alone group (Table 1) Subgroup Anti-CTLA4 (142=33.35 % , P=0.221) 2.567 (0.870, 7.578) 21/866 8/837 § . COﬂClUSIOHS
. . . . Overall (1*2=7.88 % , P=0.369) 1.236 (0.965, 1.583) 256/3649 151/3076 =
* Table 2 shows the pooled incidences per I-ChT and ChT alone groups of all-G anemia, neutropenia, FN | . . . . . .
bo P sroup ’ penia, T, T — T T a i * To our knowledge, this is the largest meta-analysis focusing on the hematologic toxicity profile of I-ChT
and thrombocytopenla. C P=0.093 o o o ‘ZJOdds ;asfio (log sc:I;) e o - § n . G Compared to ChT alone
» There was neither a significant increase in the odds of all-G anemia (pOR=1.04; 95% Cl=0.90-1.21)(Fig. _ E e SHlsoe foxle  REATISEONETOMS . Overall I1-ChT does not .a ear to increase hematologic toxicities as compared to ChT alone
. . . udies stimate (9 .I. v/I0+ pop. v pop. Obsenved Outcome - .
A), neutropenia (pOR=1.01; 95% CI=0.87-1.16)(Fig. B), FN (pOR=1.24; 95% CI=0.97-1.58)(Fig. C), and | . Nomoth ol e PP e T f O pt , 8% t0 215% in th
. . eisha Emens et al, 1.936 (0.971, 3.859) 45/133 14/87 . - §_ [ n r I Iv m l I I nl I n In r In
thrombocytoper“a (pOR:1.14; 95% C|=1.00-1.30)(F|g. D)(Table 2)’ nor by groups of G (data not Shown)_ Rita Nanda et al, 2020 0.983 (0.253, 3.818)  3/69 8/181 i ;)de fe IeISZ Ohu aba S Sugge.s .eho d .S P; Lyle bs d dsl Z?‘Ty -Is-hg ‘ CZ. C ea.se :; (] fo (] o e
- . . . o Sibylle Loibl et al, 2019 1.184 (0.636, 2.203) 35/92 28/82 :l - - - -
* An increment in the odds of all-G thrombocytopenia was found with anti-PD(L)1-based I-ChT vs. ChT samara furtess etai 2015 11220 (0.835, 1.774) 15/276 127287 - ) odds of all-G thrombocytopenia with anti-PD(L)1-base - Ihis Tinding remained even atter excluding
Luis Paz-Ares et al, 2019 0.736 (0.470, 1.152) 41/265 53/266 B + = o . . H 1 H _ 1
alone (pOR=1.18; 95% Cl=1.02-1.36; p=0.03)(Fig. D). e e e e e e _1a VAR SR trials with a different nhumber of cycles of ChT between I-ChT and ChT alone arms, which could have
. . . e . . ) Leora Horn et al, 2018 1.110 (0.643, 1.917) 32/198 29/196 . J '- : 28 -
* Results were similar in the sensitivity analysis (all-G anemia pOR: 1.12 [95% Cl, 0.95-1.31]; all-G vusPazareseta, 20t 1.457 (0.999, 2.124) 85/278 65/280 = _ potentially led to unbalanced myelotoxicity rates and biased results.
. Mark A. Socinski et al, 2018 1.183 (0.772, 1.811) 52/393 45/394 - u% _ o g o ° ° ° o eoge . . .
neutropenia pOR: 1.03 [95% CI, 0.85-1.24]; all-G FN pOR: 1.20 [95% CI, 0.95-1.52]; all-G LecnaGanchieta, 2018 1.303 (0.821, 2.068) 75/405 s000 - 2 g * In light of this data, routine monitoring for hematologic toxicities with serial blood counts during
Corey J Langer et al, 2016 0.777 (0.166, 3.628 3/59 4/62 - . E i . . . . e o . « . ofo o o
thrombocytopenia pOR: 1.17 [95% Cl, 1.00-1.38] with anti-PD(L)1 subgroup pOR: 1.21 [95% Cl, 1.02-  subgroup AP0t (#2=0%  Pe010) 1.177 (1,016, 1.566) 577/2661 c0a/24s — 5 treatment with I-ChT for patients with solid tumours appears sufficient, albeit physicians familiarity with
144]) Ramaswamy Govindan et al, 2017 1.030 (0.700, 1.515) 65/388 59/361 - - |ICl-induced Cytopenias should be encouraged.
. . . . . . o N . . Martin Reck et al, 2016 0.948 (0.614, 1.463) 44/478 46/476 | T 2
* Symmetric funnel plots of hematologic endpoints indicates a low risk of publication bias (Figs. E-H). Subgroup Anti-CTLA4 (1250 % , P=0.778) 0.993 (0.744, 1.325) 109/866 105/837 —_— 2 Dicc]
Ref Overall (1*2=0 % , P=0.675) 1.136 (0.997, 1.296) 686/3507 510/3086 .:;:;. Isciosures
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