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Micro-abstract

The aim of this study is to investigate with a Ergample size, the predictive and
prognostic positive roles of occurrence of immuekxed adverse events in NSCLC
patients, treated with PD-1 inhibitors. The studpfrmed that immune-related adverse

events are independent predictors of higher ORR)doPFS and longer OS.

Clinical Practice Points

What is already known about this subject?

Immune-related adverse events (irAEs) developethgummunotherapy with anti-PD-
1 agents, could be a predictive surrogate marketlioical benefit.However, studies
conducted on the topic have been flawed by sevignithtions, including the small
sample size.

What are the new findings?

Our study, thanks to a wide sample size, confirrtteat irAEs seem concordantly
related to higher ORR, longer PFS and longer O% waitti-PD-1 immunotherapy in
NSCLC patients. We also demonstrated that nohallifAEs have the same impact on
clinical outcome.

How might it impact on clinical practice in the foreseeable future?

In case of single-site irAEs of the skin or endoersystem, we can assume a certain
clinical benefit with PD-1 inhibitors. On the coaty we must interpret with caution

epatic and penumological IrAEs, “multiple-site” iEA and in general G3/G4 irAEs.



Abstract

Background: Immune-related adverse events (irAEs) developethgummunotherapy
with anti-PD-1 agents, could be a predictive sustegmarker of clinical benefit in
patients with advanced non-small cell lung canBESLC) patients.

Methods: NSCLC patients, treated with anti-PD-1 agents, wes&ospectively
evaluated. Univariate and multivariate analyses ewperformed to evaluate the
relationships between types of irAEs (differentibéecording to system/organ involved
and to single-site/multiple-site), ORR, PFS and @& further performed a 6-weeks
landmark analysis.

Results: 559 patients were enrolled; 231 patients (41.38tvebbped irAEs of any grade
and 50 patients (8.9%) G3/G4 events; 191 of thet68) developed “single-site”
irAEs and 40 (17.4%) “multiple-site” irAEs. At mulariate analysis higher ORR was
related to: irAEs of any grade (p < 0.0001), “seaglte” irAEs (p < 0.0001), endocrine
(p = 0.0043) and skin irAEs (p = 0.0005). LongerSPkas related to: irAEs of any
grade (p < 0.0001), “single-site” irAEs (p < 0.000Inultiple-site” irAEs (p = 0.0374),
endocrine (p = 0.0084) and skin irAEs (p = 0.00@bnger OS was related to: irAEs of
any grade (p < 0.0001), “single-site” irAEs (p €@01), endocrine irAEs (p = 0.0044),
Gl irAEs (p = 0.0437), skin irAEs (p = 0.0006) aathers irAEs (p = 0.0378). At 6-
weeks landmark analysis irAEs of any grade wasigoefl an independent predictor of
higher ORR, longer PFS and longer OS.

Conclusion: Our study confirmed that irAEs are concordantliated to higher ORR,
longer PES and longer OS with anti-PD-1 immunothgia NSCLC patients.

Keywords: pembrolizumab, nivolumab, immunotherapy, effiGaéggnmune-related

adverse events, NSCLC.



Introduction

The advent of immune checkpoint inhibitors (ICisyticular those acting on the PD-
1/PD-L1 axis (Programmed Death-1/ Programmed Demfand 1), have radically
changed the treatment algorithm of patients with-small cell lung cancer (NSCLC).
To date this revolution has moved forward to thstfiine treatment, leading to an
unprecedented improvement in the natural historthese patients [1]. By using anti-
PD-1 agents, clinicians have been called to managekinds of toxicities, the so called
immune-related adverse events (irAEs). Immuneedla&Es result from an aberrant
activation of T-cells, triggered by ICls, leading & "self-response” of the immune
system. Overall, the reported incidence of irAEsuwoy grade with anti-PD-1 treatments
in literature is approximately 25% [2]. A recenssmatic review including over than
5.000 NSCLC patients treated with PD-1 inhibitoeparted an overall incidence of
irAEs of 64%, with 14% of G3/G4 irAEs [3].

The timing of iIrAEs onset is widely different whetompared to the timing of
chemotherapy toxicities onset. Indeed, it is walbkn that irAEs tend to develop quite
late after the commencement of treatment, as ¥f tleed a certain time of exposure to
the drug, although in some respects are not dgsendient [4]. Particularly, the median
time to the onset of irAEs in NSCLC patients treateth PD-1 inhibitors ranged from
4.9 weeks of gastrointestinal (Gl) irAEs to 30.3ak® of pulmonary irAEs [5].

As the development of irAEs directly depends orsl@lechanism of action, it has been
speculated that patients who experience irAEs migive a greater clinical benefit
from these compounds. Consistently with this hypsith several studies have reported
a significant association between developmentAEs and improved clinical outcomes
across different tumor types [6-11]. In additidmere is also evidence that patients who
discontinue immunotherapy due to irAEs, tend to ntzan the benefit from the
treatment, an element which further suggest a nmesth@ association between iIrAEs
and ICls efficacy [12]. However, studies conductedthe topic have been flawed by
several limitations, including the small sampleesand a short follow-up time, which
hindered the possibility to derive definitive rdsul

Against this background, we conducted a multi-aenéérospective study in order to
evaluate the impact of different types irAEs omiclal outcomes in a large cohort of
patients with advanced NSCLC, treated with PD-1hitdrs.



Materials and Methods

Patient Eligibility

In this study we enrolled patients with histologdiggonfirmed advanced NSCLC, who
had received at least one cycle of anti-PD-1 ageatmrdless of treatment line, at 11
Italian centerspbetween September 2013 and May 2018 (supplemefitary). All
patients provided written, informed consent to tireent with immunotherapy. All
patients alive at the time of data collection pded an informed consent to participate
to the analysis. The procedures followed were goatance with the precepts of Good
Clinical Practice and the declaration of Helsirikhe study was approved by the local
responsible committee on human experimentation @feity of L'Aquila, Internal
Review Board protocol number 32865, approved dhRdy 2018).

Study design

A ‘“real-life” multi-center retrospective observatam study of advanced NSCLC
patients, who had been treated with anti-PD-1 meoapy (standard doses and
schedules) was performed. The aims of this studew® evaluate the incidence of
“single site” and “multiple site” irAEs, to compardinical outcomes of patients who
experienced one or more irAEs with those of pasiemtho did not experience IrAEs,
and to evaluate the possible influence of the categf irAEs on clinical outcomes.
Measured clinical outcomes were: objective respoate (ORR), median progression
free survival (PFS) and median overall survival JYOBhe following covariates were
analyzed: sex (males female), Eastern Cooperative Oncology Group Perdnice
Status (ECOG-PS) (0-ds > 2), age (< 70/s > 70 years old) [13 — 16], number of
metastatic sites<(2 vs > 2) and treatment line (firss non-first). PD-L1 expression was
not used as a covariate, because it was not aleifab all the patients. In order to
weigh its role, the incidence of irAEs among sulbgof patients with different PD-L1
expression was compared with th2 test[17].A further analysis was performed, to
evaluate the incidence of irAEs of any grade adogrtb sex, ECOG-PS, age, number
of metastatic sites, treatment line (categorizedtas/e mentioned) and to compare the
incidence of “single-site” and “multiple-site” irAlEamong the same subgroups.
Responses were evaluated with RECIST criteria i»er$.1), according to the local
clinical practice of the participating centers atal the respective investigators’

evaluation [18].2 test was used to compare ORR and the inciden@&B§ of any



grade among subgroups [1H.the multivariate analysis, logistic regressioaswised
to evaluate the role of parameters which provedifsognt at the univariate analyses of
ORR and irAEs of any grade [19]. PFS and OS weleulzied from the date of the
start of immunotherapy (Dayl, cycle 1). Median Rif8 median OS were evaluated
using the Kaplan-Meier method [20]. Patients whd hat progressed/not died at data
cut-off were censored at the time of the last chhivisit. Median follow-up was
calculated according to the reverse Kaplan-Meiethow [21]. Cox proportional
hazards model [23] was used to evaluate predicemables in univariate and
multivariate analysis for PFS and OS.

As previously mentioned, irAEs are "time-dependd4t'5], thus we can suppose that
early-progressor patients, interrupting the ant-PIreatment, are exposed to the
potential “triggering effect” for a shorter timehan compared to those who did not
progress, therefore they had few chances of experigAES. In order to overcome the
lack of data availability regarding time to develioAEs among the study population,
we performed a further 6-weeks landmark analy<i, [dy including only patients with

a minimum follow-up for PFS of 6 weeks, regardletslisease progression. The data
cut-off period was August 2018. All statisticab#yses were performed using MedCalc
Statistical Software version 18.6 (MedCalc Softwdsgba, Ostend, Belgium;
http://www.medcalc.org; 2018).

PD-L1 determination

PD-L1 protein expression was evaluated accordinglitucal practice on paraffin
embedded tissues with immunohistochemistry tectesg{22C3 PharmDx Agilent®
and SP263 Ventana®); tumor proportion scores (WrS)computed on the basis of the

percentage of stained tumor cells.

Categorization and definition of single/multiple-stes irAEs

They were graduated according to the National GQaitgtitute Common Toxicity
Criteria for Adverse Events (CTCAE; version 4.0faumulatively reported. Immune-
related AEs were categorized on the basis of tigardsystem involved as follows:
endocrine IrAEs (including thyroid disorders), gasnhtestinal (Gl) irAEs (excluding
pancreatitis), skin irAEs, pneumological irAEs, agp irAEs and others irAEs
(including rheumatologic, neuro-muscolar, panctsatiever, asthenia and anorexia).

Immune-related AEs were defined “single-site” ifetlpatient experienced just one



category of irAEs among the abovementioned; theyewdefined “multiple-site” if

occurring in patients who experienced irAEs beloggto different categories. The
analyses by categories and by number of involvess sies were performed only for
irAEs of any grade and not for G3/G4 irAEs. Pasewere clinically monitored, for
safety evaluation, at every pre-administrationtuiaccording to the technical files of

the drugs), and as clinically indicated by the stigators subsequently.

Results

Patients’ characteristics

Five hundred and fifty-nine, consecutive advanc&LCNC patients were enrolled. The
initiation date of the anti-PD-1 treatment rangeahf September 2013 to April 2018.
The patients’ characteristics are summarized itetdb The median age was 69 years
(range: 24 — 88), male/female ratio was 379/180nd&hy tumors were non-squamous
NSCLC in 324 patients (57.9%) and squamous NSCLQ3B patients (42.2%).
ECOG-PS was 0/1 in 485 patients (86.7%), ardin 74 patients (13.3%); 242 patients
(43.2%) have< 2 metastatic sites while 317 (56.8%) had more thanetastatic sites.
PD-1 inhibitors were administered as first-lingrelatment in 116 patients (20.8%).

Immune-related adverse events analysis

Overall, 231 patients (41.3%) developed irAEs of grade and 50 patients (8.9%) had
G3/G4 events. Of them, 191 (82.6%) developed “shsifie” irAEs and 40 (17.4%)
“multiple-site” irAEs. Thirty-four patients (6.1%fliscontinued the treatment due to
AEs. Immune-related rAEs were summarized in Table2.

Table 3 summarized the univariate and multivaraatalysis of irAEs of any grade. At
univariate analysis female patients had a sigmfigahigher incidence of irAEs of any
grade, compared to male patients (50% and 37.2¢ectsgely, p = 0.0041), as non-
elderly patients compared to elderly patients (%b.&nd 36.3% respectively, p =
0.0249) and patients with ECOG-PS 0-1 comparedhtomvwith ECOG-P$ 2 (43.9%
and 24.3% respectively, p 0.0014)eatment line and number of metastatic sites were
not significantly related to the incidence of irABEany grade. Sex (p = 0.0254) and
ECOG-PS (p = 0.0046), whilst not age, were confdras independent predictors for
irAEs of any grade at the multivariate analysisstbliogical subtype was not related to

the incidence of irAEs of any grade (data not shoWNone among the abovementioned



factors resulted to be significantly related to ith@dence of "single-site” nor "multiple-
site" irAEs (data not shown).

PD-L1 expression was available in 205 patients7@#. 45 of them (21.9%) had no
expression, 60 (29.2%) had a TPS from 1% to 49%, 180 (48.7%)> 50%. Among
these patients, 2 (4.4%), 4 (6.6%) and 15 (15%)erapced irAEs of any grade
respectively. No statistically significant diffeim@s were found in term of irAEs
incidence according to PD-L1 TPS (p = 0.0845).

Activity analysis

Univariate and multivariate analysis for ORR ar¢aded in Table 4. Overall, among
507 patients evaluable for activity, 175 responsedisease were observed: ORR was
34.5%. Among patients who experienced irAEs of gmyde and those who did not
experienced irAEs the ORRs were 46.5% and 25.7¢eotisely (p < 0.0001)Among
patients who experienced G3/G4 irAEs and those wdidonot experienced G3/G4
irAEs the ORRs were 41.0% and 33.8%, respectively 0.3641). ORR of patients
who experienced “single-site” irAEs was signifidgritigher when compared to ORR
of patients who did not developed irAEs (p < 0.000&hile we did not find any
association between ORR and “multiple-site” irARs=(0.1773). No difference in ORR
was observed between patients who developed ssitgleand multiple-site iIrAEs (p =
0.1428). Endocrine and skin irAEs were associatiéld avsignificantly higher ORR (p =
0.0007 and p = 0.0004 respectively). After adjusfor ECOG-PS, treatment line and
number of metastatic sites irAEs of any grade (0.6001), “single-site” irAEs (<
0.0001), endocrine irAEs (p = 0.0043) and skin isAlg = 0.0005) were confirmed as
predictors of higher ORR in multivariate analysis.

Among 27 evaluable patients who discontinued teattnent due to irAEs, the ORR
was 48.1% (95% CI: 25.6 — 82.3; 13 responses afades), while among the 480
evaluable patients who did not discontinued thatinent due to irAEs ORR was 33.7%
(95% CI: 28.7 — 39.3; 162 responses of diseasarelivere no statistically significant
differences between patients who discontinued teatrhent due to irAEs and those
who did not (p = 0.1261).

Efficacy analysis
At a median follow-up of 11.2 months median PFS @@smonths (95% CI: 5.1 — 7.5;
333 events) and median OS was 12.7 moths (95% L0 % 16.5; 301 censored



patients). Median PFS of patients who experieno®Es of any grade was 10.1 months
(95% CI. 8.3 — 13.6; 128 events), while median P#&Spatients who did not
experienced irAEs of any grade was 4.1 months (8%98.5 — 5.2; 205 events) (Figure
1A). As shown in Table 5, irAEs of any grade, “dergite” irAEs, endocrine irAEs and
skin irAEs, were significantly related to a londg&¢S at univariate analysis. All of them
were confirmed significant predictors of a long&SPat multivariate analysis together
with treatment line, number of metastatic sites BEOG-PS.

Median OS of patients who experienced irAEs of grade was 20.5 months (95% CI:
15.7 — 25.1; 137 censored patients), while medigh @ patients who did not
experienced irAEs of any grade was 8.5 months (95%6.5 — 11; 164 censored
patients) (Figure 1B)As shown in table 6, irAEs of any grade, both “&eagjte” and
“multiple-site” iIrAEs, endocrine irAEs, Gl irAEs ks irAEs and others irAEs were
significantly related to a longer OS at univariatelysis. All but “multiple-site” irAEs
were confirmed significant predictors of a longe® & multivariate analysis along with
female sex and ECOG-PS 0-1.

Among patients who discontinued the treatment du&@AEs median PFS was 14.3
months (95% CI. 3.7 — 25.4; 18 events), while ampagents who did not was 6.2
months (95% CI: 5.1 — 7.1; 315 events), with ndistiaally significant differences (p =
0.0666). Among patients who discontinued the treatntlue to irAEs median OS was
24.4 months (95% CI: 5.8 — 48.9; 18 censored p&fiewhile among patients who did
not was 12.3 months (95% CI: 10.8 — 15.9; 283 aemspatients), with no statistically
significant differences between the two groups (h3844).

Six-weeks landmark analysis

Five-hundred and twenty-four patients (93.7%) waotuded in the 6-weeks landmark
analysis; 224 of them experienced irAEs of any grat?.7% (95% CI: 37.3 — 48.7).
There were no statistically significant differenoggh global incidence of irAEs in
overall study population (p = 0.7618). Among 4835ig@s who were evaluable for
activity ORR was 35.9% (95% CI: 30.7 — 41.6; 17dpanses of disease); among 213
patients who experienced irAEs of any grade ORR #&98% (95% CI: 38.2 — 57.1;
100 responses of disease), while among 271 patidrdasdid not experienced irAEs of
any grade ORR was 27.2 % (95% CI. 21.3 — 34.1). difference was statistically

significant at the univariate analysis (p < 0.0001)



After a median follow up of 11.6 months, median R#& 6.6 months (95% CI: 5.9 —
8.3; 305 events) and median OS was 14.7 months @B%1.7 — 17.6; 292 censored
patients). Among patients who experienced irAEsamy grade median PFS was 10.2
months (95% CI: 8.5 — 14.4; 124 events), while agngratients who did not
experienced irAEs of any grade was 4.9 months (€89@3.8 — 6.1; 181 progression
events), with a statistically significant differenat univariate analysis (p < 0.0001) and
a hazard ratio of 0.56 (95% CI: 0.44 — 0.71).

Among patients who experienced irAEs of any graeéeian OS was 21.4 months (95%
Cl: 16.8 — 25.1; 134 censored patients), while agnoatients who did not experienced
irAEs was 10.3 months (95% CI: 7.5 — 14.1; 158 osstd patients), with a statistically
significant difference at the univariate analy§s<(0.0001) and a hazard ratio of 0.49
(95% CI: 0.37 — 0.65). As summarized in Table &, dbcurrence of irAEs of any grade
was confirmed to be an independent predictor fghéi ORR, longer PFS and longer

OS at the multivariate analysis.

Discussion

In this study, irAEs of any grade and G3/G4 irAEzwred in 41.3% and 8.9% of
patients, respectively. Despite the incidence AESs in our cohort is lower than that
reported in clinical trials [3], it appears redtisivhen compared to other “real-life”
studies involving NSCLC patients treated with @i)-1 mono-therapy [23]. To the
best of our knowledge, no studies have clearly esii#id the question whether "single-
site" and "multiple-site" irAEs could have a di#at impact on the clinical outcome of
NSCLC patients treated with ICIs. In our study tgexsite” irAEs were more frequent
than “multiple-site” irAEs (82.6% vs 17.4%), sugtyeg that the underling pathological
mechanism tends to involve a specific system/ordanpreviously stated, irAEs result
from an aberrant immune self-response elicitednayICls; it is reasonable to assume
that, as in autoimmune/immune system disordersrevtie pathologic mechanisms are
based on tissue-specific T-cells and B-cells mediatross-reactions [24], even in the
case of iIrAEs there can be a similar kind of spetyf regarding the system/organ
involved. Indeed, targeting the PD-1/PD-L1 axis |dotrig latent auto-immunity not
only with a T-cell mediated mechanisms but alsommdulation of humoral immune

response, through B-cells mediated mechanisms T25-2



Consistently with the available data [6-11, 28]y oesults confirmed the correlation
between clinical benefit from anti-PD-1 immunothmrand the development of irAEs
considering both our analyses (overall population &-weeks landmark analysis).
However, thanks to the wide sample size, our stigdyhe first that revealed a
concordant correlation between the occurrenceA&sr higher ORR, longer PFS and
longer OS at the multivariate analyses.

Interestingly irAEs of any grade, “single-site” iE&, endocrine irAEs and skin irAEs
were concordantly associated to better clinicacomes (ORR, PFS and OS), while
G3/G4 irAEs were not. These evidences suggestirhBs less "clinically impacting”,
which usually do not have serious sequelae, coalthbse with a positive predictive
role, as theébalance between the advantage or disadvantageeafAE itself would
depend on its severity. Skin irAEs and endocrinBEg (thyroid dysfunctions
prevalently) are surely clinically more manageadnde less serious, when compared to
pneumological and hepatic IrAEs. Nevertheless, wlmoking at the analyses of
“multiple-site”, Gl and others irAEs, we have theedo hypothesize that maybe with an
even bigger sample size, also for these variabteEmeordant statistical significance for
ORR, PFS and OS would emerge.

Otherwise, we could also speculate that the hypictigredictive role could depend on
the system/organ involved. Cutaneous irAEs of Bl treatments have been the first
ones to be associated with clinical benefit [648}erestingly, also antibody-mediated
thyroid dysfunction developed during immunotherayth pembrolizumab was found
to be significantly related to a longer OS [9]. Acent retrospective study of 134
NSCLC patients treated with nivolumab, revealedatisgically significant association
between any irAEs, cutaneous irAEs, endocrine irARd a longer PFS, while just for
any irAEs and cutaneous iIrAEs with a longer OS [1& the mechanisms which
underlie tumor response during immunotherapy, laeesame responsible of irAEs, we
could imagine that irAEs are epiphenomena, whighedd on the activation of “tissue-
specific” immune self-response via T-cell and B-eekdiated pathways. Whit this in
mind, the latent “tissue-specific” autoimmunity Wwauot only be treatment-related, but
also patient-related.

Interestingly, we found a significant greater ireide of irAEs of any grade among
females and among patients with ECOG-PS 0-1. SeMdcsurely affect immune
responses [29], even though our knowledge aboutasekmorphism in ICIs response

is still scanty [30]. The greater incidence of IIAE concordant to the trend of a longer



OS among females patients, which at the same snadigned with both evidences of
sex-related difference in survival among cancerepts overall [31], and of a greater
benefit from immunotherapy with ICls in male pate[82, 33].

Our safety analysis also revealed that ECOG=RSwas significantly related to a lower
incidence of irAEs of any grade. If irAEs resulbrin pharmacodynamic activity of ICls
and are surrogates of clinical benefit, a poor B&Iccimplies a kind of "repressed
immune-reactivity”, and thus a lower incidence Hs with corresponding shorter
survivals.

Despite the big sample size, we must interpret ethi#sdings with caution. The
retrospective nature of our study exposes us toiskeof selection biases, even if the 6-
weeks landmark analysis confirmed our observatidmsongst the limits of our study
we must recognize also the lack of centralized dateew (imaging and toxicity), and
the heterogeneous data availability. Indeed, waatdhave the data on treatments used
in managing irAEs and we are not able to calcullagetime to develop irAEs among

subgroups.

Conclusion

Our study confirmed that irAEs and their differspectrum are concordantly related to
higher ORR, longer PFS and longer OS with anti-PDrinunotherapy in NSCLC
patients. We can now hypothesize more confidemhidy the mechanisms that underlie
tumor-immune response, are the same that trig inemwelf-response and
autoimmunity. Probably the activation of the "idéamune system" must to walk a
tightrope between immune response against the tamdrmmune self-response. The
balance between the advantage and disadvantageeofAE itself depends on its
severity, on the affected system/organ and on timaber of sites involved. Further

prospective studies are required to confirm owlifigs.
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Table and Figure legend
Table 1: Patients’ characteristics.
Table 2: Summary of immune-related adverse events.

Table 3: Univariate and multivariate analyses of inciden€émmune related adverse

events of any grade.



Table 4: Univariate and multivariate analyses for Overalspinse Rate.

Table 5: Cox proportional-hazards regression: univariate @wdtivariate analyses of

Progression Free Survival.

Table 6: Cox proportional-hazards regression: univariate indtivariate analyses of

Overall Survival.

Table 7: 6-weeks landmark multivariate analyses. In logisegression for ORR
covariates were: ECOG-PS (0/1x2), treatment line (first vs non-first) and numbér
metastatic sites<(2 vs > 2). *Adjusted OR, Nagelkerke R2 = 0.1506. Cox
proportional-hazard regression for PFS covariateeewECOG-PS, treatment line and
number of metastatic site. In Cox proportionaldrdzregression for OS covariates
were: sex and ECOG-PS.

Figure 1. Kaplan-Meier survival curves according to irAEs ahy grade. (A)

Progression Free Survival; (B) Overall Survival



N° (%)

559

AGE, (years)

Median 69

Range 24 — 88

Elderly & 70) 259 (46.3)
SEX

Male 379 (67.8)

Female 180 (32.2)
ECOG PS

0-1 485 (86.7)

>2 74 (13.3)
Histology

Squamous 235 (42.1)

Non-squamous 324 (57.9)
No. of metastatic sites

<2 242 (43.2)

>2 317 (56.8)
Type of anti-PD-1

Pembrolizumab 123 (22)

Nivolumab 436 (78)
Line of Immunotherapy

First 116 (20.8)

Non-First 443 (79.2)
irAEs 231 (41.3)

Single Site 191 (82.6)

Multiple Site 40 (17.4)
PD-L1 expression (TPS)

Not-available 354 (63.3)

Negative 45 (8.1)

1-49% 60 (10.7)

> 50% 100 (17.9)




irAEsof any grade G3/G4irAEs
Patients 231 50

Endocrine 78 (33.8) 4 (8)

Gastrointestinal 51 (22.1) 15 (30)
Skin 59 (24.2) 7 (14)
Pneumological 23(9.9) 12 (24)
Haepatic 10 (4.3) 6 (12)
Others 46 (19.9) 6 (12)




irAEs of any grade - UNIVARIATE ANALYSIS

Variable (comparator) Events Ratio Incidence (95% @) p - value
Overall 231/559 41.3 (36.1 —47.0) -
Sex

Female 90/180 50 (40.2 - 61.4) 0.0041

Male 141/379 37.2 (31.3-43.8) '
Age

Elderly 94/259 36.3(29.3-44.4) 0.0249

Non-elderly 137/300 45.7 (38.3 -53.9) '
ECOG-PS

0-1 231/485 43.9 (38.2 - 50.2)

>2 18/74 24.3 (14.4 — 38.4) 0.0014
Treatment line

First 42/116 36.2 (26.1 — 48.9) 0.2091

Further lines 189/443 42.7 (36.8 — 49.2) '
Burden of disease

<2 site 110/240 45.8 (37.6 — 55.2) 0.0693

> 2 site 121/317 38.2 (31.6 — 45.6) '

irAEs of any grade — MULTIVARIATE ANALYSIS

Variable (comparator) Coefficient Std. Error p — value
Sex -0.4209 0.1882 0.0254
Age -0.2878 0.1778 0.1056
ECOG-PS -0.8175 0.2886 0.0046

Coefficient of Determination R?; 0.0482




UNIVARIATE ANALYSIS

MULTIVARIATE

irAEs of any grade Type of irAEs Endocrine irAEs Skin irAEs
Variable Response/ 0
(comparator) Ratio ORR (95% CI) | p-value | Coeff. St. Err. | p-value | Coeff. St. Err. | p-value | Coeff. St. Err. | p-value | Coeff. St.E. | p-value
Overall 175/507 | 34.5(29.5-40.0) - - - - - - - - - - - - -
irAEs of any grade
Yes 100/215 | 46.5 (37.8-56.6 - - - - - - - - -
NoO 751292 | 257 (20.2-32.2 < 0.0001 | -0.8769 | 0.2015 | < 0.0001
G3/G4 irAEs
Yes 16/39 41.0 (23.4-66.6 - - - - - - - - - - - -
No 158/468 | 33.8 (28.7-39.5) 0041
Type of irAEs (No)
Single site 86/176 | 48.9 (39.1-60.3) <0.0001 - - - -0.9679 | 0.2123 | <0.0001 - - - - - -
Multiple site 14/39 35.9 (19.6-60.2) 0.1773 -0.4601 | 0.3718 | 0.2159
Endocrine
Yes 40/78 51.2 (36.6-69.8 - - - - - - . . )
No 135/429 | 31.4 (26.3-37.2) 0007 -0.7415 | 0.2597 | 0.0043
Gl
Yes 20/51 39.2 (23.9-60.6 - - - - ~ - - - - - - -
No 155/301 | 51.5 (43.7-60.3) *72
Skin
Yes 32/58 55.1 (37.7-77.9 - - - - - - - - -
No 143/449 | 31.8 (26.8-37.5) 0004 -1.0203 | 0.2940 | 0.0005
Pneumological
Yes 9/23 39.1(17.8-74.2 - - - 4 - - - - - - - -
No 166/484 | 34.3(29.3-30.9) 00342
Hepatic
Yes 4/10 40 (10.9-102.4) - - - - - - - - - - - -
No 171/497 | 24.4 (29.4-39.9) 07431
Others
Yes 16/46 34.7 (19.8-56.4 0.9683 - - - - - - - - - - - -
No 159/461 | 34.4 (29.3-40.3)
Sex
Female 58/166 | 34.9 (26.5-45.1 0.8889 - - - - - - - - - - - -
Male 117/341 | 34.3(28.3-41.1)
Age
Elderly 78/232 | 33.6 (26.6-41.9 0.6970 - - - - - - - - - - - -
Non-elderly 97/275 | 35.2 (28.6-43.0)
ECOG-PS
0-1 165/439 | 37.6 (32.1-43.8
>2 10/68 14.7 (7.1-27.0) 0.0002 1.1629 | 0.3697 | 0.0017 | 1.1241 0.3700 | 0.0015 1.2058 | 0.3660 | 0.0010 1.2810 | 0.3682 | 0.0005
Treatment line
First 48/95 50.5 (37.2-66.9
Eurther lines 127/412 | 30.8 (25.7-36.6 0.0003 1.1059 | 0.2517 | <0.0001 | 1.1031 | 0.2526 | <0.0001 | 1.0344 | 0.2473 | <0.0001 | 1.0868 | 0.2478 | <0.0001
N° of metastatic sites
<2 95/224 | 42.4 (34.3-51.8
>0 80/283 | 28.3 (22.4-35.2 0.0009 0.7203 | 0.2838 | 0.0004 0.7066 | 0.2044 | 0.0005 0.7567 | 0.2014 | 0.0231 0.7609 | 0.2022 | 0.0002

Nagelkerke R2: 0.1616

Nagelkerke R2: 0.1661

Nagelkerke R2: 0.1343

Nagelkerke R2: 0.1441




Progression Free Survival

Univariate Analysis

Multivariate Analysis

iIrAEs of any grade Sites of irAEs Endocrine irAEs Skin iIrAEs
VARIABLE (Comparator) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)
p - value p - value p - value p - value p - value
. 0.53 (0.42-0.66) 0.57 (0.45-0.72)
irAEs of any grade (Yes vs No) p<0.0001 p<0.0001 - - -
. 0.75 (0.51-1.11)
G3/G4 irAEs (Yes vs No) 0=0.1556 - - - -

Sites of irAEs
Single site vs No

0.51 (0.41-0.65)

0.55 (0.43-0.71)

p<0.0001 - p<0.0001
Multiple site vs No 0.59 (0.39-0.89) 0.64 (0.42-0.97)

p=0.0133 p=0.0374
Endocrine irAEs (Yes vs No) 0'5;:(8.'331_10'81) - - 0'62:(8:35’8_40'89) -
Gl irAEs (Yes vs No) 0'62:(8-'81;3_11'01) - - - -
Skin irAEs (Yes vs No) 04;<(8C2)g(;10 '6d) - ] ] 0-42:(8:3()1()—1()-69)
Pneumological irAEs(Yes vs No) 1'28:(8-'15531'92) - - - -
Hepatic irAEs (Yes vs No) 1'4;:(8.;51_72'96) - - - -
Others irAEs (Yes vs No) 0'83:(8.'2772_31'23) - - - -
Sex(Male vs Female) 1'02:(8-'251_41'36) - - - -
Age (Elderly vs Non-elderly) 0'82:(8-;71591'09) - - - -
Treatment line (Non-first vs First) 1.65:((1)..384—22.25) 1.78:(&.502]?72.37) 1.78:(&.502]:72.37) 1.6;:(&.5002-5.33) 1.78:(&.502]:62.37)
N° of metastatic siteg>2 vs< 2) 1.2§ =((1).'8227_71'59) 1.2;=(8.(§9§1-é.51) 1.2;:(8.(5)956-21.51) 1'2;(&8320-71'59) 1.2;:(&.(())324-51.58)
ECOG PS(>2 vs 0-1) 2.4§<(él)...§§0—13.22) 2.15}3..830—12.83) 2.1§<(3.-.('\)5090-f.83) 2.22;3..850—12.97) 2.2§<(é-.ggo—f.04)




Overall Survival

Univariate Analysis

Multivariate Analysis

iIrAEs of any grade Sites of irAEs Endocrine irAEs Gl irAEs Skin rAEs Others irAEs
VARIABLE (Comparator) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)
p - value p - value p - value p - value p - value p - value p - value
. 0.47 (0.36-0.60) 0.53 (0.41-0.69)
irAEs of any grade (Yes vs No) p<0.0001 p<0.0001 - - - - -
. 0.76 (0.48-1.21)
G3/G4 irAEs (Yes vs No) 0=0.2483 - - - - - -

Sites of iIrAEs
Single site vs No

0.45 (0.34-0.59

0.51 (0.38-0.68)

p<0.0001 - p<0.0001
Multiple site vs No 0.54 (0.33-0.87) 0.63 (0.39-1.01)
P=0.0111 p=0.0558
o 0.48 (0.32-0.72) 0.55 (0.37-0.83)
Endocrine irAEs (Yes vs No) p=0.0004 - - p=0.0044 - - -
, 0.55 (0.34-0.88) i i i 0.61 (0.38-0.98) i i
Gl irAEs (Yes vs No) 0=0.0131 0=0.0437
. 0.39 (0.24-0.63) i i i i 0.43 (0.27-0.70) i
Skin irAEs (Yes vs No) 0=0.0001 0=0.0006
N 1.32 (0.79-2.19)
Pneumological irAEs(Yes vs No) 0=0.2770 - - - - - -
. 1.09 (0.48-2.45)
Hepatic irAEs (Yes vs No) 0=0.8290 - - - - - -

. 0.61 (0.38-0.98) i i i i i 0.61 (0.38-0.97)
Others irAEs (Yes vs No) 0=0.0432 p=0.0378
Sex(Male vs Female) 1.43 (1.09-1.88) 1.28 (0.97-1.60) 1.28 (0.97-1.69) 1.33 (1.01-1.75) 1.33 (1.01-1.76) 1.34 (1.01-1.76) 1.33 (1.01-1.76)

p=0.0099 p=0.0782 p=0.0797 p=0.0407 p=0.0378 p=0.0366 p=0.0384
1.18 (0.92-1.51)
Age (Elderly vs Non-elderly) 0=0.1823 - - - - - -
. P : 1.38 (0.92-2.06) i ) ) } - -
Treatment line (Non-first vs First) 0=0.1116
R o 1.13 (0.88-1.45) i ) i ) ) i
N° of metastatic siteq>2 vs< 2) 0=0.3167
ECOG PS(>2 vs 0-1) 3.15 (2.34-4.23) 2.71 (2.01-3.66) 2.72 (2.02-3.67) 2.89 (2.15-3.90) 2.99 (2.22-4.03) 2.92 (2.17-3.92) 3.10 (2.31-4.17)
= p<0.0001 p<0.0001 p<0.0001 p<0.0001 p<0.0001 p<0.0001 p<0.0001




Multivariate Analysis

ORR

PFS

N

OR* (95% Cl)

p - value

HR (95% Cl)

p - value

HR (95% Cl)

p - value

irAEs of any grade
(Yes vs No)

0.43 (0.29-0.65)

< 0.0001

0.59 (0.47 — 0.76)

< 0.0001

0.55 (0.41 — 0.72)

< 0.0001
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