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Nivolumab with or without ipilimumab in patients with
recurrent or metastatic cervical cancer (CheckMate 358):
a phase 1-2, open-label, multicohort trial

Ana Oaknin, Kathleen Moore, Tim Meyer, José Lopez-Picazo Gonzdlez, Lot A Devriese, Asim Amin, Christopher D Lao, Valentina Boni,
William H Sharfman, Jong Chul Park, Makoto Tahara, Suzanne L Topalian, Manuel Magallanes, Alejandro Molina Alavez, Tariq Aziz Khan,
Catherine Copigneaux, Michelle Lee, Charlie Garnett-Benson, Xuya Wang, R Wendel Naumann

Summary

Background In preliminary findings from the recurrent or metastatic cervical cancer cohort of CheckMate 358,
nivolumab showed durable anti-tumour responses, and the combination of nivolumab plus ipilimumab showed
promising clinical activity. Here, we report long-term outcomes from this cohort.

Methods CheckMate 358 was a phase 1-2, open-label, multicohort trial. The metastatic cervical cancer cohort enrolled
patients from 30 hospitals and cancer centres across ten countries. Female patients aged 18 years or older with a
histologically confirmed diagnosis of squamous cell carcinoma of the cervix with recurrent or metastatic disease, an
Eastern Cooperative Oncology Group performance status of 0 or 1, and up to two previous systemic therapies were
enrolled into the nivolumab 240 mg every 2 weeks group, the randomised groups (nivolumab 3 mg/kg every 2 weeks
plus ipilimumab 1 mg/kg every 6 weeks [NIVO3 plus IPI1] or nivolumab 1 mg/kg every 3 weeks plus ipilimumab
3 mg/kg every 3 weeks for four cycles then nivolumab 240 mg every 2 weeks [NIVO1 plus IPI3]), or the NIVO1 plus
IPI3 expansion group. All doses were given intravenously. Patients were randomly assigned (1:1) to NIVO3 plus IPI1
or NIVO1 plus IPI3 via an interactive voice response system. Treatment continued until disease progression,
unacceptable toxicity, or consent withdrawal, or for up to 24 months. The primary endpoint was investigator-assessed
objective response rate. Anti-tumour activity and safety were analysed in all treated patients. This study is registered
with ClinicalTrials.gov (NCT02488759) and is now completed.

Findings Between October, 2015, and March, 2020, 193 patients were recruited in the recurrent or metastatic cervical
cancer cohort of CheckMate 358, of whom 176 were treated. 19 patients received nivolumab monotherapy, 45 received
NIVO3 plus IPI1, and 112 received NIVO1 plus IPI3 (45 in the randomised group and 67 in the expansion group).
Median follow-up times were 19-9 months (IQR 8-2-44-8) with nivolumab, 12-6 months (7-8-37-1) with NIVO3
plus IPI1, and 16-7 months (7-2-27-5) with pooled NIVO1 plus IPI3. Objective response rates were 26% (95% CI
9-51; five of 19 patients) with nivolumab, 31% (18-47; 14 of 45 patients) with NIVO3 plus IPI1, 40% (26-56; 18 of
45 patients) with randomised NIVO1 plus IPI3, and 38% (29-48; 43 of 112 patients) with pooled NIVO1 plus IPI3.
The most common grade 3—4 treatment-related adverse events were diarrhoea, hepatic cytolysis, hyponatraemia,
pneumonitis, and syncope (one [5%] patient each; nivolumab group), diarrhoea, increased gamma-glutamyl
transferase, increased lipase, and vomiting (two [4%] patients each; NIVO3 plus IPI1 group), and increased lipase
(nine [8%] patients) and anaemia (seven [6%] patients; pooled NIVO1 plus IPI3 group). Serious treatment-related
adverse events were reported in three (16%) patients in the nivolumab group, 12 (27%) patients in the NIVO3 plus
IPI1 group, and 47 (42%) patients in the pooled NIVO1 plus IPI3 group. There was one treatment-related death due
to immune-mediated colitis in the NIVO1 plus IPI3 group.

Interpretation Nivolumab monotherapy and nivolumab plus ipilimumab combination therapy showed promise in
the CheckMate 358 study as potential treatment options for recurrent or metastatic cervical cancer. Future randomised
controlled trials of nivolumab plus ipilimumab or other dual immunotherapy regimens are warranted to confirm
treatment benefit in this patient population.

Funding Bristol Myers Squibb and Ono Pharmaceutical.
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infection causes almost all cervical cancers.’
Immunotherapy is a promising treatment option for
virus-induced cancers because viral proteins are strong
immune stimulants.* Additionally, upregulation of PD-L1

Introduction

Cervical cancer is associated with substantial morbidity
and is the fourth leading cause of cancer-related mortality
in women worldwide."” Human papillomavirus (HPV)
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Research in context

Evidence before this study

We searched PubMed on Sept 12, 2022, using the search terms
“cervical cancer or cervical carcinoma” in the title or abstract
and “programmed death-1 or PD-1 or programmed cell death
ligand-1 or PD-L1" for English language articles. Our search
identified several publications reporting on various therapies in
patients with recurrent or metastatic cervical cancer.
Bevacizumab plus platinum-paclitaxel has been the first-line
treatment of choice in this patient population for the past
decade. Over the past few years, PD-1 inhibition has emerged as
the standard of care, with efficacy reported with
pembrolizumab (a PD-1 inhibitor) monotherapy and in
combination with platinum-based chemotherapy with or
without bevacizumab, cemiplimab (a PD-1 inhibitor), dual
immunotherapy with balstilimab (a PD-1 inhibitor) and
zalifrelimab (a CTLA-4 inhibitor), and cadonilimab (a bispecific
antibody targeting PD-1 and CTLA-4); the results are specific to
patient populations based on the line of therapy and PD-L1
status. However, chemotherapy-free first-line treatment
options, efficacious second-line or later-line treatment options,
and PD-L1-agnostic options remain unmet medical needs.

Added value of this study
The CheckMate 358 study aimed to address this unmet need by
evaluating nivolumab monotherapy as well as two regimens of

has been reported in the epithelial cells of the majority of
patients with HPV-induced cervical intraepithelial
neoplasias and HPV-induced squamous cell cancers of
the cervix.’

Based on the results of the GOG-240 study, platinum-
paclitaxel plus bevacizumab became the firstline
standard of care for all patients with recurrent or
metastatic cervical cancer who were able to tolerate
bevacizumab.®” Over the past few years, PD-1 inhibitor-
based regimens have shown efficacy in the treatment of
recurrent or metastatic cervical cancer and have been
incorporated in both first-line and second-line or later-
line settings. For the first-line treatment of patients with
recurrent or metastatic cervical cancer who have a PD-L1
combined positive score (CPS) of 1 or higher,
pembrolizumab in combination with platinum plus
paclitaxel with or without bevacizumab has been
approved by both the US Food and Drug Administration
(FDA) and the European Medicines Agency (EMA).** For
second-line or laterline treatment, pembrolizumab
monotherapy is approved by the FDA for patients with a
PD-L1 CPS of 1 or higher, or with microsatellite
instability-high or deficient mismatch repair tumours.®
Additionally, cemiplimab has been approved as a second-
line treatment for patients with recurrent or metastatic
cervical cancer (regardless of PD-L1 expression on
tumour cells) following the results of a randomised
phase 3 study.” Despite the available treatment options
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nivolumab plus ipilimumab in the first-line and second-line or
later-line settings in patients with recurrent or metastatic
cervical cancer. Treatment with nivolumab plus ipilimumab was
associated with durable antitumour activity in the first-line and
second-line or later-line settings, and in patients with PD-L1
expression on tumour cells of 1% or higher or less than 1%.
Additionally, the durability of response previously reported with
nivolumab monotherapy was maintained in this analysis.
Although the incidence of overall and grade 3-4 treatment-
related adverse events was highest with the higher-dose
ipilimumab regimen, all treatments were associated with

a manageable safety profile.

Implications of all the available evidence

Our findings of durable activity and manageable safety with
nivolumab plus ipilimumab regimens suggest that these dual
immunotherapy regimens could potentially be investigated as
chemotherapy-free first-line or second-line or later-line treatment
options or as an immunotherapy backbone for the treatment of
patients with recurrent or metastatic cervical cancer. Additionally,
nivolumab monotherapy is a viable treatment option for second-
line or later-line treatment of recurrent or metastatic cervical
cancer. Studies on predictive biomarkers to identify patients likely
to benefit from nivolumab monotherapy or nivolumab plus
ipilimumab treatments are warranted.

for patients with recurrent or metastatic cervical
cancer, chemotherapy-free first-line options, efficacious
second-line or later-line options, and PD-Ll-agnostic
options remain unmet medical needs.

Nivolumab is a fully human PD-1 inhibitor that has been
approved as a monotherapy and in combination with
ipilimumab, a fully human CTLA-4 inhibitor, for the
treatment of multiple tumour types including melanoma,
renal cell carcinoma, squamous cell carcinoma of the head
and neck, non-small-cell lung cancer, malignant pleural
mesothelioma, and oesophageal squamous cell carci-
noma.™” The phase 1-2 CheckMate 358 trial aimed to
assess the anti-tumour activity of nivolumab-based
therapies, including monotherapy and dual immuno-
therapy with ipilimumab, in patients with virus-associated
solid tumours. We previously reported preliminary results
with nivolumab monotherapy in the recurrent or
metastatic cervical cancer cohort of this trial, which
showed an objective response rate of 26%, with the median
duration of response notreached (NR; range 23-3t0>29-5;
ongoing response at last observation).” Durable responses
were observed in this heavily treated population, which
included 79% of patients who had previously received
systemic therapy for metastatic disease; efficacy was
observed in patients with PD-L1 expression of 1% or
higher or less than 1% on tumour cells. Preliminary data
also suggested clinical activity with nivolumab plus
ipilimumab regimens in patients with recurrent or

C Garnett-Benson PhD,

X Wang PhD); Syneos Health,
Morrisville, NC, USA (M Lee)

Correspondence to:
Dr Ana Oaknin, Medical

Oncology Service, Vall d"Hebron

Institute of Oncology, Vall

d’Hebron Barcelona Hospital
Campus, Barcelona 08035, Spain

aoaknin@vhio.net

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en mayo 17,
2024. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.

589



Articles

590

See Online for appendix

metastatic cervical cancer, with objective response rates
ranging from 32% to 46% in the first-line setting and
23-36% in the second-line or later-line settings." Here, we
report long-term outcomes in patients with recurrent or
metastatic cervical cancer treated with nivolumab alone or
in combination with ipilimumab in CheckMate 358.

Methods

Study design and participants

CheckMate 358 was a phase 1-2, open-label, multicohort
trial. The recurrent or metastatic cervical cancer cohort of
the study, which enrolled patients from 30 hospitals and
cancer centres across ten countries (appendix p 2), was
initiated in October, 2015. This cohort initially included
only nivolumab monotherapy, but a protocol amendment
resulted in initiation of randomisation into one of two
nivolumab plus ipilimumab treatment groups in August,
2016. The treatment cohorts did not enroll in parallel but
in sequence (ie, enrolment to the combination therapy
cohorts opened after enrolment to monotherapy was
completed). Patients were eligible for enrolment into any
treatment group of the study if they were female, aged
18 years or older, had a histologically confirmed diagnosis
of squamous cell carcinoma of the cervix with recurrent
or metastatic disease, had received up to two previous
systemic therapies, had an Eastern Cooperative Oncology
Group performance status of 0 or 1, and had a positive or
unknown tumour HPV status. Patients who had
previously undergone experimental antitumour vaccine
treatment or immune checkpoint inhibitor treatment
were not eligible, nor were patients with active brain
metastases, or those with a previous malignancy active
within the past 3 years, or active autoimmune disease, or
those who needed systemic immunosuppressive
medication within 2 weeks of receiving study drug
treatment. Patients were required to have adequate organ
function based on laboratory testing requirements. Full
details of patient eligibility criteria are included in the
protocol (appendix).

An early antitumour activity signal along with a
manageable safety profile was noted in patients randomly
allocated to nivolumab 1 mg/kg plus ipilimumab 3 mg/kg,
leading to the addition of a non-randomised expansion
group for this treatment schedule in October, 2018. Once
the expansion cohort opened, all patients receiving
nivolumab 1 mg/kg plus ipilimumab 3 mg/kg were
entered into this cohort. This group enrolled two sets of
patients: treatment-naive patients who were unsuitable
for platinum-based therapy (for first-line treatment) and
patients who had previously received systemic therapy for
metastatic disease, regardless of their eligibility for
platinum-based therapy (for second-line or laterline
treatment).

CheckMate 358 was conducted in accordance with the
ethical principles of the European Union Directive, the
US Code of Federal Regulations, the Declaration of
Helsinki, and Good Clinical Practice guidelines as defined

by the International Conference on Harmonisation of
Technical Requirements for Pharmaceuticals for Human
Use. The study protocol was approved by an institutional
review board or an independent ethics committee at each
site before study initiation. All patients provided written
informed consent.

Additional details of the study methodology are
included in the study protocol (appendix) and have been
previously published.”

Randomisation and masking

Randomisation (1:1) into one of the two nivolumab plus
ipilimumab treatment groups was done via an interactive
voice response system, with the allocation sequence
generated by the Bristol Myers Squibb (Princeton, NJ,
USA) interactive response technology team and
transferred to a third-party vendor for patient enrolment
and assignment to trial groups in collaboration with
study site investigators. This was an open-label study, so
no masking was done.

Procedures

In the monotherapy group, patients received nivolumab
240 mg every 2 weeks. After a protocol amendment,
patients were randomly allocated to receive nivolumab
3 mg/kg every 2 weeks plus ipilimumab 1 mg/kg every
6 weeks (NIVO3 plus IPI1 group) or nivolumab 1 mg/kg
every 3 weeks plus ipilimumab 3 mg/kg every 3 weeks
for four cycles, followed by nivolumab 240 mg every
2 weeks (NIVOL1 plus IPI3 group; appendix p 7). Patients
enrolled in the NIVO1 plus IPI3 expansion group
received the same dose schedule as those in the randomly
allocated group.

Both drugs were administered intravenously. Patients
were treated until disease progression, unacceptable
toxicity, or withdrawal of consent, or for a maximum of
24 months. Dose delays were permitted for both
nivolumab and ipilimumab for management of adverse
events; dose reductions were not allowed for either drug.

Tumour assessments (by CT or MRI) were performed
at screening (within 35 days of first dose), then every
8 weeks during year 1 of treatment and every 12 weeks
thereafter wuntil treatment discontinuation. Overall
survival was monitored 35 days after the last treatment
(first follow-up assessment), 80 days after the first follow-
up assessment, and every 3 months thereafter. Safety was
monitored throughout the study until 100 days after the
last dose of study treatment.” Adverse events were coded
with the Medical Dictionary for Regulatory Activities
(version 24.1) and graded according to the National
Cancer Institute Common Terminology Criteria for
Adverse Events (version 4.0). Immune-mediated adverse
events were defined as adverse events, regardless of
causality and occurring within 100 days of the last dose,

for which patients received immunosuppressive
medications. Endocrine events (hypothyroidism or
thyroiditis, hyperthyroidism, hypophysitis, diabetes
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mellitus, and adrenal insufficiency) were included as
immune-mediated adverse events regardless of
treatment, as they are often managed without
immunosuppression. Diarrhoea and colitis were listed
separately in the reporting of treatment-related adverse
events; however, in the reporting of immune-mediated
adverse events, they were grouped together as per the
protocol-specified definition of immune-mediated
adverse events.

PD-L1 expression on tumour cells and PD-L1 CPS in
fresh or archival tumour biopsy specimens were assessed
before and during treatment with the PD-L1 IHC 28-8
pharmDx immunohistochemical assay (Dako-Agilent
Technologies, Santa Clara, CA, USA)."* Interferon-y
(IFN-y)-induced chemokine (CXC motif chemokine
ligand10 [CXCL10] and CXCL9) concentrations and
C-reactive protein (CRP) concentrations in peripheral
blood samples were measured by the Luminex
immunoassay (Luminex, Austin, TX, USA) with
multiplex panels before treatment and during subsequent
cycles of treatment. Human leukocyte antigen-DR
isotype  (HLA-DR)-negative = CD14+ myeloid-derived
suppressor cell (MDSC) frequencies in peripheral blood
samples were measured by flow cytometry before
administration of the first dose of the study drug and
during subsequent treatment cycles. Freshly collected,
whole-blood samples from patients before treatment
were sent for analysis (real time) using flow cytometry at
Serametrix (Carlsbad, CA, USA). Data output “MDSC

frequencies (%)” was defined as the percentage of
Lineage Cocktail negative (LIN-), CD14 positive events
that are low or negative for the surface marker HLA-DR.
The Lineage Cocktail comprised a custom collection of
markers for the negative selection of non-myeloid cells.

Outcomes

Outcomes are presented by treatment group: nivolumab
monotherapy, randomised NIVO3 plus IPI1, randomised
NIVO1l plus IPI3, and pooled NIVO1l plus IPI3
(randomised plus expansion). The primary endpoint of
the recurrent or metastatic cervical cancer cohort of
CheckMate 358 was investigator-assessed objective
response rate (as per Response Evaluation Criteria in
Solid Tumours version 1.1 [RECIST 1.1], defined as the
proportion of patients with a best overall response of
confirmed complete or partial response). Secondary
endpoints were investigator-assessed duration of
response (assessed in patients with confirmed complete
or partial responses; defined as the time from first
confirmed complete or partial response to tumour
progression or death due to any cause), investigator-
assessed progression-free survival (defined as the time
from the first dosing date to the date of the first
documented tumour progression, per RECIST 1.1, or
death due to any cause; patients who did not undergo
disease progression or die were censored on the date of
their last tumour assessment before any subsequent
anticancer therapy), and overall survival (defined as the

19 enrolled in nivolumab* 90 patients randomly assigned 84 enrolled
monotherapy group NIVO1 plus IPI3
expansion group#
45 assigned to 45 assigned to
NIVO3 plus IPI1H NIVO1 plus IPI3%
A 4 ¢ ¢ A 4
19 received >1 dose of 45 received >1 dose of 45 received >1 dose of 67 received >1 dose of
study drug study drug study drug study drug
19 discontinued 45 discontinued 44 discontinued 66 discontinued
15 disease progression 27 disease progression 20 disease progression 29 disease progression
2 study drug toxicity 8 study drug toxicity 9 study drug toxicity 19 study drug toxicity
1 adverse event 1 adverse event 4 adverse events 3 adverse events
N unrelated to study N unrelated to study N unrelated to study N unrelated to study
drug drug drug drug
1other 2 patient request 1 patient request 2 patient request
7 other 1 maximum clinical 3 consent withdrawn
benefit 1 lost to follow-up
1 lost to follow-up 9 other
8 other
A 4 A 4 A 4 v

No patients continued
treatment

No patients continued
treatment

1 patient continued

1 patient continued

treatment treatment

Figure 1: Trial profile

*Intravenous nivolumab 240 mg every 2 weeks. tIntravenous nivolumab 3 mg/kg every 2 weeks plus ipilimumab 1 mg/kg every 6 weeks (NIVO3 plus IPI1).
tIntravenous nivolumab 1 mg/kg every 3 weeks plus ipilimumab 3 mg/kg every 3 weeks for four cycles, followed by nivolumab 240 mg every 2 weeks (NIVO1 plus IPI3).
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Nivolumab* (n=19) NIVO3 plus IPI1 NIVO1 plus IPI3 NIVO1 plus IPI3 (pooled;
(randomised; n=45)t (randomised; n=45)+ n=112)%§
Median age (IQR), years 51.0 (43:0-57-0) 48-0 (41-0-55-0) 44-0 (36:0-49-0) 46-0 (38:5-54-0)
Sex
Female 19 (100%) 45 (100%) 45 (100%) 112 (100%)
Region
USA or Canada 1(5%) 16 (36%) 15 (33%) 29 (26%)
Europe 18 (95%) 25 (56%) 27 (60%) 51 (46%)
Rest of the world 0 4(9%) 3 (7%) 32 (29%)
Race
White 17 (89%) 34 (76%) 34 (76%) 95 (85%)
Asian 1(5%) 5(11%) 8 (18%) 10 (9%)
American Indian or Alaska Native 1(5%) 0 1(2%) 2 (2%)
Black 0 6 (13%) 2 (4%) 5 (4%)
AJCCstageq]
I-1A2 1(5%) 1(2%) 1(2%) 6 (5%)
I1B-IIC 1(5%) 1(2%) 0 3(3%)
- 2 (11%) 3 (7%) 7 (16%) 15 (13%)
IV-IvVC 15 (79%) 40 (89%) 37 (82%) 88 (79%)
ECOG performance status
0 10 (53%) 23 (51%) 25 (56%) 52 (46%)
1 8 (42%) 22 (49%) 20 (44%) 60 (54%)
Not reported 1(5%) 0 0 0
PD-L1 expression on tumour cells**
Quantifiable 18 (95%) 40 (89%) 35 (78%) 89 (79%)
>1%tt 11 (61%) 25 (62%) 23 (66%) 53 (60%)
<1%Tt 7 (39%) 15 (38%) 12 (34%) 36 (40%)
Not tested# or not evaluableS§ 1(5%) 5(11%) 10 (22%) 23 (21%)
PD-L1 CPSqIq
Quantifiable 16 (84%) 37 (82%) 34 (76%) 67 (60%)
>1tt 16 (100%) 35 (95%) 31(91%) 60 (90%)
<1tt 2 (5%) 3(9%) 7 (10%)
=101t 14 (88%) 25 (68%) 21 (62%) 36 (54%)
<1011 2 (12%) 12 (32%) 13 (38%) 31 (46%)
Not tested$+ or not evaluable§§ 3(16%) 8 (18%) 11 (24%) 45 (40%)
Sites of metastatic disease™**
Lymph node 12 (63%) 25 (56%) 24 (53%) 63 (56%)
Lung 8 (42%) 13 (29%) 14 (31%) 30 (27%)
Pelvis 5 (26%) 15 (33%) 13 (29%) 27 (24%)
Uterus 3 (16%) 5 (11%) 6 (13%) 24 (21%)
Peritoneum 2 (11%) 3 (7%) 5(11%) 13 (12%)
Bone with no soft tissue component 2 (11%) 3 (7%) 3 (7%) 9 (8%)
Bone with soft tissue component 1(5%) 1(2%) 2 (4%) 4 (4%)
Chest wall 1(5%) 1(2%) 0 0
Skin or soft tissue 1(5%) 5 (11%) 7 (16%) 13 (12%)
Liver 0 8 (18%) 6 (13%) 23 (21%)
Kidney 0 2 (4%) 0 2(2%)
Mediastinum 0 2 (4%) 4.(9%) 4 (4%)
Ovary 0 2 (4%) 0 3(3%)
Pleura 0 2 (4%) 1(2%) 2 (2%)
Adrenal gland 0 1(2%) 0 3 (3%)
Ascites 0 1(2%) 2 (4%) 3 (3%)
(Table 1 continues on next page)
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Nivolumab* (n=19) NIVO3 plus IPI1 NIVO1 plus IPI3 NIVO1 plus IPI3 (pooled;
(randomised; n=45)t (randomised; n=45)% n=112)%§
(Continued from previous page)
Intestine 0 0 0 3 (3%)
Bladder 0 1(2%) 1(2%) 1(1%)
Bone marrow 0 1(2%) 0 0
Pancreas 0 1(2%) 0 0
Visceral, other 0 1(2%) 1(2%) 8 (7%)
Effusion 0 0 1(2%) 1(1%)
Gastric 0 0 0 1(1%)
Spleen 0 0 0 1(1%)
Ureter 0 0 0 1(1%)
Other 5 (26%) 13 (29%) 12 (27%) 26 (23%)
Previous radiotherapy 17 (89%) 38 (84%) 39 (87%) 90 (80%)
Previous systemic therapy in the metastatic 15 (79%) 27 (60%) 20 (44%) 40 (36%)
setting
Previous lines of systemic therapy for metastatic disease
0 4(21%) 18 (40%) 25 (56%) 72 (64%) Tt
1 8 (42%) 20 (44%) 15 (33%) 31 (28%)ttt
2 7 (37%) 7 (16%) 5 (11%) 9 (8%)Tt
Data are n (%), unless otherwise indicated. AJCC=American Joint Committee on Cancer. CPS=combined positive score. ECOG=Eastern Cooperative Oncology Group.
*Intravenous nivolumab 240 mg every 2 weeks. tIntravenous nivolumab 3 mg/kg every 2 weeks plus ipilimumab 1 mg/kg every 6 weeks. fIntravenous nivolumab 1 mg/kg
every 3 weeks plus ipilimumab 3 mg/kg every 3 weeks for four cycles, followed by nivolumab 240 mg every 2 weeks. §The pooled NIVO1 plus IPI3 group comprised
45 patients from the randomised group and 67 patients from the expansion group. flAligned with Fédération Internationale de Gynécologie et d'Obstétrique staging.
**PD-L1 expression on tumour cells was defined as the percentage of tumour cells with plasma membrane staining at any intensity. TCalculated as a proportion of patients
with quantifiable data. $+Sample not available. §§Less than 100 viable tumour cells present on the stained slide. 19[Defined as the number of PD-L1-positive cells, including
tumour cells, lymphocytes, and macrophages, divided by the total number of viable tumour cells x 100. ***Including target and non-target lesions; patients could have had
lesions at more than one site. 1At enrolment, 69 patients were classified as receiving first-line treatment and 43 patients as receiving second-line or later-line treatment.
Following subsequent database entries, it was determined that three patients in the latter group did not previously receive therapy in the metastatic setting and they were
reclassified as receiving first-line treatment (reflected in this table).
Table 1: Baseline characteristics

time from the first dosing date to the date of death;
patients who did not die were censored at the last known
date alive). Safety, assessed as an exploratory endpoint,
comprised evaluation of adverse events, including
treatment-related adverse events and immune-mediated
adverse events. Exploratory biomarker analyses included
association of best overall response, progression-free
survival, and overall survival with PD-L1 expression on
tumour cells (before treatment) and association of best
overall response with circulating MDSC frequencies
(before and after treatment).

Statistical analysis

As this was a signal-seeking study, sample size
determination was not based on statistical power
calculations and the study was not designed for statistical
comparisons. Activity analyses were done in all treated
patients, with tumour response evaluated in those
patients with tumour measurements at baseline and at
least one on-study timepoint, or those with tumour
measurements at baseline who had disease progression
or died before any on-study tumour assessment. For
patients who received NIVO1 plus IPI3, analyses were
conducted on the randomised and pooled datasets. The

www.thelancet.com/oncology Vol 25 May 2024

objective response rate was summarised by frequency
distributions and 95% CIs with the Clopper-Pearson
method.” Per protocol, an objective response rate of 10%
or higher was considered to be of clinical interest and an
objective response rate of 25% or higher was considered
to be of strong clinical interest. Duration of response (for
responders), overall survival, and progression-free
survival were estimated with Kaplan-Meier analyses,®
with two-sided 95% ClIs calculated by use of the
Brookmeyer and Crowley method, based on a log-log
transformed confidence interval for the survivor
function. Progression-free survival and overall survival at
1-year and 2-year timepoints (prespecified in the protocol)
were estimated by the Kaplan-Meier method with 95%
CIs based on the Greenwood formula. Safety was
summarised for all treated patients with descriptive
statistics.

Pre-specified exploratory subgroup activity analyses
included association of Dbest overall response,
progression-free survival, and overall survival with pre-
treatment PD-L1 expression on tumour cells and
association of best overall response with MDSC
concentrations (before and after treatment). Post-hoc
analyses evaluated on-treatment PD-L1 expression on
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tumour cells and PD-L1 CPS, association of best overall
response, progression-free survival, and overall survival
with line of therapy, and association of best overall
response with pre-treatment PD-L1 CPS, IFN-y-induced
chemokine concentrations (before and after treatment),
and CRP concentrations (before and after treatment).
Potential associations of best overall response with [FN-
y-induced chemokine, CRP, and MDSC concentrations
across different timepoints were summarised graphically.
Pre-treatment and post-treatment PD-L1 expression on
tumour cells and PD-L1 CPS were also summarised
graphically.

All statistical analyses were done with SAS
(version 9.02). This study is registered with ClinicalTrials.
gov (NCT02488759) and is now completed.

Role of the funding source

The funders were involved in the design and conduct of
the study, data analysis and interpretation, development
of the manuscript, and the decision to submit the
manuscript for publication. The funders did not have a
role in data collection. Financial support for editorial and
writing assistance was provided by the funders.

Results

Between October, 2015, and March, 2020, 193 patients
were recruited and 176 patients treated in the recurrent
or metastatic cervical cancer cohort of CheckMate 358.
19 patients received nivolumab monotherapy and
45 patients each were randomised to the NIVO3 plus
IPI1 and NIVO1 plus IPI3 groups. In the subsequent
NIVO1 plus IPI3 expansion group, 67 additional patients
were treated, resulting in a total of 112 patients in the

pooled NIVO1 plus IPI3 group (figure 1). A much lower
proportion of patients received nivolumab in the first-
line setting (four [21%] of 19) compared with NIVO3 plus
IPI1 (18 [409%] of 45) or pooled NIVO1 plus IPI3 (72 [64%]
of 112). Baseline characteristics are shown in table 1.
Among patients with quantifiable data, PD-L1 expression
on tumour cells was 1% or higher in 11 (61%) of
18 patients in the nivolumab group, 25 (62%) of
40 patients in the NIVO3 plus IPI1 group, and 53 (60%)
of 89 patients in the pooled NIVO1 plus IPI3 group.

As of the Dec 13, 2021, database lock, median follow-up
times were 19-9 months (IQR 8-2—44-8) for the nivolumab
group, 12-6 months (7-8-37-1) for the NIVO3 plus IPI1
group, and 16-7 months (7-2-27-5) for the pooled NIVO1
plus IPI3 group. Minimum follow-up times (ie, the time
period between the last patient’s first-dose date and last
patient’s last-contact date) for overall survival were
67-4 months for the nivolumab group, 36-9 months for
the NIVO3 plus IPI1 group, and 17-9 months for the
pooled NIVOT1 plus IPI3 group. Disease progression was
the main cause of treatment discontinuation in all
treatment groups (figure 1). At database lock, no patient
remained on treatment in the nivolumab and NIVO3 plus
IPI1 groups, while two (2%) of 112 patients remained on
treatment in the pooled NIVO1 plus IPI3 group. No
patient completed the maximum permitted treatment of
2 years in the nivolumab group, compared with six (13%)
of 45 in the NIVO3 plus IPI1 group and 15 (13%) of 112 in
the pooled NIVO1 plus IPI3 group. Treatment exposure
and subsequent systemic therapies are summarised in the
appendix (pp 3—4).

Objective response rates with nivolumab (26% [95% CI
9-51]; five of 19 patients), NIVO3 plus IPI1 (31% [18—47];

Nivolumab (n=19) NIVO3 plus IPI1 (randomised; n=45)  NIVO1 plus IPI3 (randomised; n=45) NIVO1 plus IPI3 (pooled; n=112)
Alltreated First-line Second-line  Alltreated First-line  Second-line  Alltreated  First-line  Second-line  Alltreated  First-line Second-line
(n=19) (n=4) orlater-line  (n=45) (n=18) orlater-line  (n=45) (n=25) orlater-line  (n=112) (n=69) or later-line
(n=15) (n=27) (n=20) (n=43)
Best overall response
Complete response 4(21%)  1(25%) 3 (20%) 3(7%) 2 (11%) 1(4%) 5 (11%) 3(12%) 2 (10%) 8 (7%) 4 (6%) 4(9%)
Partial response 1 (5%) 0 1(7%) 11 (24%) 5 (28%) 6 (22%) 13 (29%) 9 (36%) 4 (20%) 35 (31%) 24 (35%) 11 (26%)
Stable disease 8 (42%) 1(25%) 7 (47%) 14 (31%) 6 (33%) 8 (30%) 14 (31%) 6 (24%) 8 (40%) 32 (29%) 18 (26%) 14 (33%)
Progressive disease 6(31%) 2(50%) 4(27%) 16 (36%) 5(28%)  11(41%) 11 (24%) 6 (24%) 5 (25%) 32 (29%) 20 (29%) 12 (28%)
Unable to determine 0 0 0 1(2%) 0 1(4%) 2 (4%) 1(4%) 1(5%) 5 (4%) 3 (4%) 2 (5%)
Objective response rate;  5(26%;  1(25%; 4(27% 14 (31%; 7 (39% 7 (26%; 18 (40%; 12 (48%; 6 (30%, 43 (38%; 28 (41%; 15 (35%;
(95% Cl) 9-51) 1-81)  8-55) 18-47) 17-64) 11-46) 26-56) 28-69)  12-54) 29-48) 29-53) 21-51)
Median duration of NR NA* NR 244 346 211 341 341 NR 341 25.6 NR
response, months (353-NR) (8:7-NR)  (6:6-NR)  (7-5-NR) (153-NR) ~ (5-8-NR)  (2:6-NR) (11.5-NR) ~ (92-NR)  (5-2-NR)
(95% Cl)
Median progression- 51 NAT 55 38 171 36 72 88 58 5-8 7:0 47
free survival, months ~ (1-9-9-1) (1-8-91) (21-103)  (21-36:4) (1-8-51) (3-8-172)  (37-359) (2:0-141)  (3-8-93)  (3-8-104) (3-2-10:0)
(95% C1)
Median overall survival, 21-6 NAT 219 152 362 103 247 274 247 20-9 20-9 199
months (95% Cl) (8:3-46-9) (8:3-NR) (9:0362) (171-NR)  (7-8-152)  (16:6-49-1) (13-9-NR) (13-0-NR)  (14-4-32-8) (13-9-NR) (7-8-32-8)
Data are n (%), unless otherwise indicated. NA=not applicable. NR=not reached. *Duration of response of the responder (n=1) was 35-3 months. tSample size (n=4) is too small to report median progression-free
survival and median overall survival.
Table 2: Anti-tumour activity by line of therapy
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Figure 2: Investigator-assessed progression-free survival and overall survival

Progression-free survival in the nivolumab group (A), NIVO3 plus IPI1 (randomised) group (B), NIVO1 plus IPI3 (randomised) group (C), and NIVO1 plus IPI3 (pooled)
group (D). Overall survival in the nivolumab group (E), NIVO3 plus IPI1 (randomised) group (F), NIVO1 plus IPI3 (randomised) group (G), and NIVO1 plus IPI3 (pooled)
group (H). The open circles in the plots represent censored data points. The rates shown in the plots are point estimates of the 1-year and 2-year survival proportions;
95% Cls are shown in parentheses. *All patients were censored on the date of their last tumour assessment (one received subsequent radiotherapy, one received
subsequent surgery, and two were in follow-up). TAll patients were censored on the date of their last tumour assessment (one received subsequent surgery and six
were in follow-up). $Two patients were censored at randomisation (due to no on-study tumour assessment or no death) and 12 were censored on the date of their
last tumour assessment (one received subsequent surgery, one was still on treatment at time of database lock, six were in follow-up, and four were off study).

§Two patients were censored at randomisation (due to no on-study tumour assessment or no death) and 29 were censored on the date of their last tumour
assessment (one received subsequent surgery, one was still on treatment, 21 were in follow-up, and six were off study).
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14 of 45 patients), randomised NIVO1 plus IPI3 (40%
[26-56]; 18 of 45 patients), and pooled NIVO1 plus IPI3
(38% [29-48]; 43 of 112 patients) were higher than the
protocol-defined threshold of 25% (table 2). Responses
were durable; median duration of response was NR in
the nivolumab group and ranged between 24-4 months
and 34-1 months in the nivolumab plus ipilimumab
groups (table 2). Best change from baseline in tumour
burden over time for individual patients with an evaluable
response in target lesions (19 patients in the nivolumab
group, 42 in the NIVO3 plus IPI1 group, 42 in the
randomised NIVO1 plus IPI3 group, and 105 in the
pooled NIVO1 plus IPI3 group) indicates similar depths
of response across the combination therapy groups
(appendix p 8). Median progression-free survival was
5-1 months (95% CI 1-9-9-1) in the nivolumab group,
with 15 events reported; 3-8 months (2-1-10-3) in the

NIVO3 plus IPI1 group, with 38 events reported;
7-2 months (3-8-17-2) in the randomised NIVO1 plus
IPI3 group, with 31 events reported; and 5-8 months
(3-8-9-3) in the pooled NIVO1 plus IPI3 group with
81 events reported (table 2; figure 2). Median overall
survival was 21-6 months (95% CI 8-3-46-9) in the
nivolumab group, with 13 events reported; 15-2 months
(9:0-36-2) in the NIVO3 plus IPI1 group, with 29 events
reported; 24-7 months (16-6-49-1) in the randomised
NIVO1 plus IPI3 group, with 27 events reported; and
20-9 months (14-4-32-8) in the pooled NIVO1 plus IPI3
group, with 61 events reported (table 2; figure 2).

Tumour response by PD-L1 status is summarised in
tables 3, 4, and 5. Low patient numbers precluded
response assessment in patients with CPS less than 1; in
other subgroups, responses were seen regardless of
PD-L1 status.

Nivolumab (n=19) NIVO3 plus IPI1 (randomised; n=45)

NIVO1 plus IPI3 (randomised; n=45)  NIVO1 plus IPI3 (pooled; n=112)

months (95% Cl)

Data are n (%) unless otherwise indicated. NA=not applicable. NR=not reached. *Duration of response of the responder (n=1) was 62-1 months.

PD-L121% PD-L1 <1% PD-L121% PD-L1 <1% PD-L121% PD-L1 <1% PD-L121% PD-L1 <1%
(n=11) (n=7) (n=25) (n=15) (n=23) (n=12) (n=53) (n=36)
Best overall response

Complete response 2 (18%) 1(14%) 3 (12%) 0 1(4%) 1(8%) 4 (8%) 1(3%)

Partial response 1(9%) 0 6 (24%) 3(20%) 5 (22%) 3(25%) 15 (28%) 10 (28%)

Stable disease 5 (45%) 3 (43%) 6 (24%) 5(33%) 8 (35%) 4(33%) 18 (34%) 10 (28%)

Progressive disease 3 (27%) 3(43%) 9 (36%) 7 (47%) 8 (35%) 3(25%) 13 (25%) 13 (36%)

Unable to determine 0 0 1(4%) 0 1(4%) 1(8%) 3 (6%) 2 (6%)
Objective response rate (95% Cl) 3 (27%; 6-61) 1(14%; <1-58) 9 (36%;18-58) 3 (20%; 4-48) 6 (26%; 10-48) 4(33%; 10-65) 19 (36%; 23-50) 11 (31%; 16-48)
Median duration of response, NR (35-:3-NR)  NA* 34-6 (7-5-NR) NR (24-4-NR) NR (5-8-NR) 102 (2:6-NR) NR (8:0-NR) 11.5 (5-2-NR)
months (95% Cl)

Median progression-free survival, ~ 56 (0-9-NR) 35(1:0-51) 3-9(1-9-18-0) 36 (1-6-5-8) 3-9(2:0-13-5) 5-8 (1.9-17-2) 5-5(3-7-10-0) 52(2:1-93)
months (95% Cl)
Median overall survival, 21:6 (82-NR)  19-2 (1-5-NR) 171 (8-3-NR) 9-0 (4-7-22-1) 17.5(91-491)  18-8(13:0-32:8)  18-8 (11-5-49:1) 155 (10-0-216)

Table 3: Anti-tumour activity by PD-L1 expression on tumour cells pre-treatment

Nivolumab (n=19)

NIVO3 plus IPI11 (randomised; n=45)  NIVO1 plus IPI3 (randomised; n=45)

NIVO1 plus IPI3 (pooled; n=112)

months (95% Cl)

CPS=1(n=16)  CPS <1 (n=0) CPS=1(n=35)  CPS<1(n=2) CPS =1 (n=31) CPS <1 (n=3) CPS=1(n=60)  CPS<1(n=7)

Best overall response

Complete response 3(19%) 3(9%) 0 2 (6%) 0 4 (7%) 0

Partial response 1(6%) 8(23%) 1(50%) 8 (26%) 0 19 (32%) 0

Stable disease 8 (50%) 11 (31%) 0 9 (29%) 2(67%) 19 (32%) 4 (57%)

Progressive disease 4 (25%) 12 (34%) 1(50%) 11 (35%) 0 15 (25%) 2 (29%)

Unable to determine 0 1(3%) 0 1(3%) 1(33%) 3 (5%) 1(14%)
Objective response rate (95% Cl) 4 (25%; 7-52) 11 (31%; 17-49)  1(50%; 1-99) 10 (32%; 17-51) 0 (0%; 0-71) 23 (38%;26-52) 0 (0%; 0-41)
Median duration of response, NR 34-6 (14-6-NR)  NA* NR (2:6-NR) NR (6:7-NR)
months (95% Cl)
Median progression-free survival, 53 (2:0-9-1) 3.9 (21-16-2) NR (0-2-NR) 3-9(2:1-13-5) 97 (5-4-14-1) 5-4(3-5-11-1) 53(1-6-14-1)
months (95% Cl)
Median overall survival, 21.9 (8:3-NR) 152(9:0-227)  NR(0-8-NR) 17.5(13-9-32-8) 199 (17-8-25-4)  20-9 (13-9-49-1) 166 (7-0-25-4)

Data are n (%) unless otherwise indicated. CPS=combined positive score. NA=not applicable. NR=not reached. *Duration of response of the responder (n=1) was 45-6 months.

Table 4: Anti-tumour activity by PD-L1 on tumour and immune cells (ie, CPS cutoff of 1) pre-treatment
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Nivolumab (n=19)

NIVO3 plus IPI1 (randomised; n=45)

NIVO1 plus IPI3 (randomised; n=45)

NIVO1 plus IPI3 (pooled; n=112)

CPS 10 (n=14) CPS <10 (n=2)

CPS=10(n=25)  CPS <10 (n=12)

CPS=10(n=21)  CPS<10(n=13)

CPS =10 (n=36)  CPS <10 (n=31)

Best overall response

Complete response 3(21%)
Partial response 1(7%)
Stable disease 6 (43%)
Progressive disease 4 (29%)
Unable to determine 0

Objective response rate (95% Cl) 4 (29%; 8-58)

Median duration of response, NR

months (95% Cl)

Median progression-free survival,  5-3 (1-9-NR)

months (95% Cl)

Median overall survival, 21-6 (8-3-NR)

months (95% Cl)

(100%)

o O O N O O

(0%; 0-84)

NA*

NA*

3 (12%) 0

5 (20%) 4(33%)

7 (28%) 4(33%)

9 (36%) 4. (33%)

1(4%) 0

8(32%;15-54) 4 (33%; 10-65)
27-9 (7-5-NR) NR (24-4-NR)

3.9 (1.9-17-1) 4-4(1-4-49-9)
12:6 (7:2-NR) 187 (7-8-NR)

2 (10%) 0

4(19%) 4 (31%)

7(33%) 4(31%)

8 (38%) 3(23%)

0 2 (15%)

6(29%;11-52)  4(31%; 9-61)
NR (5-8-NR) 102 (2-6-NR)

3-8 (1.9-NR) 5.8 (2:0-14-1)
14-6 (7:2-NR) 20-8 (13-9-32-8)

4 (11%) 0
9 (25%) 10 (32%)
13 (36%) 10 (32%)
8 (22%) 9(29%)
2 (6%) 2 (6%)
13 (36%; 21-54) 10 (32%; 17-51)
NR (6-0-NR) NR (2-6-NR)
57(3-2-14-3) 54(2:3-9-9)
14:6 (7-4-NR)  19:9 (13.0-32-8)

Data are n (%) unless otherwise indicated. CPS=combined positive score. NA=not applicable. NR=not reached. *Sample size (n=2) is too small to report median progression-free survival and median overall survival.

Table 5: Anti-tumour activity by PD-L1 on tumour and immune cells (ie, CPS cutoff of 10) pre-treatment

Any-grade treatment-related adverse events were
reported in 12 (63%) of 19 patients in the nivolumab
group, 36 (80%) of 45 patients in the NIVO3 plus IPI1
group, and 99 (88%) of 112 patients in the pooled NIVO1
plus IPI3 group; grade 3—4 treatment-related adverse
events were reported in four (21%) patients in the
nivolumab group, 13 (29%) patients in the NIVO3 plus
IPI1 group, and 52 (46%) patients in the pooled NIVO1
plus IPI3 group (table 6). Treatment discontinuation due
to any-grade treatment-related adverse events occurred
in two (11%) patients in the nivolumab group, eight
(18%) patients in the NIVO3 plus IPI1 group, and 27
(24%) patients in the pooled NIVO1 plus IPI3 group,
with the most common events being Sjogren’s syndrome
and pneumonitis in one (5%) patient each in the
nivolumab group, gastritis in two (4%) patients in the
NIVO3 plus IPI1 group, and colitis in seven (6%) patients
in the pooled NIVO1 plus IPI3 group. Serious treatment-
related adverse events were reported in three (16%)
patients in the nivolumab group, 12 (27%) patients in the
NIVO3 plus IPI1 group, and 47 (42%) patients in the
pooled NIVOT1 plus IPI3 group, with the most common
cytolysis,
pneumonitis (one [5%] patient each; nivolumab group),
diarrhoea (three [7%)] patients; NIVO3 plus IPI1 group),
and colitis and pneumonitis (nine [8%] and eight [7%)]
patients, respectively; pooled NIVO1 plus IPI3 group).

Immune-mediated adverse events reported in the

events being diarrhoea, hepatic

nivolumab  plus

and were noted on

availability.

study are summarised in the appendix (p 5). Grade 3—4

immune-mediated adverse events leading to treatment
discontinuation included pneumonitis (one [5%] patient)
in the nivolumab group; hepatitis (two [4%)] patients) and
nephritis or renal dysfunction (one [2%] patient) in the
NIVO3 plus IPI1 group; and hepatitis (nine [8%)]
patients), diarrhoea or colitis (three [3%] patients),
pneumonitis (three [3%)] patients), and rash (one [1%)]
patient) in the pooled NIVO1 plus IPI3 group. There was

www.thelancet.com/oncology Vol 25 May 2024

Discussion

treatment

one treatment-related death (one [4%] patient) in the
pooled NIVO1 plus IPI3 group, which was due to
immune-mediated colitis. A summary of deaths in the
study is included in the appendix (p 6).

Biomarker analyses included patients with available
data at each timepoint, as indicated in the appendix
(pp 9-12). Concentrations of IFN-y-induced chemokines
CXCL10 and CXCL9 increased after treatment with
ipilimumab compared with pre-
treatment values (appendix p 9). However, similar on-
treatment changes were observed in responders and
non-responders. CRP concentrations decreased after
treatment with nivolumab plus ipilimumab among
responders, but no change in CRP concentrations was
observed in non-responders (appendix p 10). Although
frequencies of circulating MDSCs were lower following
treatment with nivolumab plus ipilimumab compared
with pre-treatment frequencies, there were no substantial
differences between responders and non-responders.
Diminishing patient numbers in successive treatment
cycles limited data interpretation (appendix p 11). No
consistent changes in PD-L1 expression on tumour cells
with nivolumab plus
ipilimumab; by contrast, the PD-L1 CPS was higher after
treatment than before treatment (appendix p 12).
Biomarker analyses could not be performed for the
nivolumab monotherapy group owing to limited sample

In the CheckMate 358 study, nivolumab monotherapy and
nivolumab plus ipilimumab treatment regimens were
associated with durable anti-tumour activity in patients
with recurrent or metastatic cervical cancer. The findings
with nivolumab monotherapy, reported here at a median
follow-up of 19-9 months (IQR 8-2-44-8), are an update
to previously published results at a median follow-up of
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Nivolumab (n=19) NIVO3 plus IPI1 (randomised; n=45)  NIVO1 plus IPI3 (pooled; n=112)

Grade1-2 Grade3 Grade 4 Grade1-2 Grade3 Grade 4 Grade1-2 Grade3 Grade 4
Summary of treatment-related adverse events
Any* 8(42%)  4(21%) O 23(51%) 8(18%)  5(11%) 47 (42%)  35(31%)  17(15%)
Led to discontinuation* 1(5%) 1(5%) 0 4(9%)  2(4%) 2 (4%) 6 (5%) 11(10%) 10 (9%)
Serious treatment-related adverse events* 0 3(16%) 0 4(9%)  5(11%) 3(7%) 13 (12%) 20 (18%) 14 (12%)
Treatment-related adverse events*t
Diarrhoea 3(16%)  1(5%) 0 6(13%) 1(2%) 1(2%) 25(22%)  2(2%) 0
Fatigue 3(16%) 0 0 8(18%) 0 0 17 (15%)  4(4%) 0
Arthralgia 3(16%) 0 0 102%)  1(2%) 0 12(11%) 0 0
Pneumonitis 2 (11%) 1(5%) 0 1(2%) 0 0 8 (7%) 4 (4%) 1(1%)
Abdominal pain 2 (11%) 0 0 3(7%) 1(2%) 0 4 (4%) 0 0
Stomatitis 2(11%) 0 0 12%) 0 0 2(2%) 0 0
Dry eye 2 (11%) 0 0 0 0 0 0 0 0
Pruritus 1(5%) 0 0 11(24%) 0O 0 21(19%) O 0
Hypothyroidism 1(5%) 0 0 8(18%) 1(2%) 0 25 (22%) 0 0
Increased AST 1(5%) 0 0 8(18%) 0 0 11 (10%) 4 (4%) 0
Increased ALT 1(5%) 0 0 7(16%) 1(2%) 0 13 (12%) 4 (4%) 0
Nausea 1(5%) 0 0 6(13%) 1(2%) 0 14 (12%)  3(3%) 0
Asthenia 1(5%) 0 0 5(11%) 0 0 7 (6%) 0 0
Maculo-papular rash 1(5%) 0 0 4(9%) O 0 20 (18%) 3(3%) 0
Anaemia 1(5%) 0 0 3(7%) 102%) 0 4 (4%) 6 (5%) 1(1%)
Dyspnoea 1(5%) 0 0 2 (4%) 1(2%) 0 2 (2%) 0 0
Macular rash 0 0 0 2(4%) O 0 2 (2%) 0 1(1%)
Vomiting 1(5%) 0 0 1Q2%)  2(4%) 0 6 (5%) 2(2%) 0
Hyponatremia 0 1(5%) 0 0 0 0 2 (2%) 0 1(1%)
Hepatic cytolysis 0 1(5%) 0 0 0 0 0 0 0
Syncope 0 1(5%) 0 0 0 0 0 0 0
Hyperthyroidism 0 0 0 4(09%)  1(2%) 0 15 (13%) 1(1%) 0
Pyrexia 0 0 0 4(9%) 0 0 16 (14%) 0 0
Increased amylase 0 0 0 4(9%) O 0 6 (5%) 2 (2%) 0
Increased lipase 0 0 0 2(4%)  1(2%) 1(2%) 3(3%) 6 (5%) 3(3%)
Gastritis 0 0 0 2(4%) 0 0 1(1%) 2(2%) 0
Hypokalaemia 0 0 0 2(4%) 0 0 0 1(1%) 0
Type 1 diabetes 0 0 0 1(2%)  1(2%) 0 0 0 0
Hyperglycaemia 0 0 0 1(2%) 0 1(2%) 4 (4%) 1(1%) 0
Increased aminotransferase 0 0 0 12%) 0 1(2%) 0 4 (4%) 0
Increased GGT 0 0 0 0 2 (4%) 0 0 1(1%) 0
Colitis 0 0 0 0 1(2%) 0 7(6%)  6(5%) 0
Premature menopause 0 0 0 0 1(2%) 0 0 0 0
Proctitis 0 0 0 0 1(2%) 0 0 0 0
Polyarthritis 0 0 0 0 1(2%) 0 0 0 0
Renal failure 0 0 0 0 1(2%) 0 0 0 0
Autoimmune hepatitis 0 0 0 0 0 1(2%) 0 1(1%) 2 (2%)
Abnormal lipase 0 0 0 0 0 1(2%) 0 0 1(1%)
Hypophysitis 0 0 0 0 0 0 3(3%) 0 1(1%)
Hypoalbumaenia 0 0 0 0 0 0 2 (2%) 1(1%) 0
Infusion-related reaction 0 0 0 0 0 0 2 (2%) 1(1%) 0
Pruritic rash 0 0 0 0 0 0 2 (2%) 1(1%) 0
Acute kidney injury 0 0 0 0 0 0 1(1%) 1(1%) 1(1%)
Autoimmune cholangitis 0 0 0 0 0 0 0 1(1%) 0
Autoimmune nephritis 0 0 0 0 0 0 0 1(1%) 0
Encephalitis 0 0 0 0 0 0 0 1(1%) 0

(Table 6 continues on next page)
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Nivolumab (n=19)

NIVO3 plus IPI1 (randomised; n=45)  NIVO1 plus IPI3 (pooled; n=112)

Grade1-2 Grade 3 Grade 4

Grade1-2 Grade 3 Grade 4 Grade1-2 Grade3 Grade 4

(Continued from previous page)
Female genital tract fistula
Hypertension

Increased LFT

Pancreatitis

Pleural effusion

Rash erythematous
Thrombocytopenia
Hepatotoxicity

Diabetic ketoacidosis
Hypertransaminasaemia

Inappropriate ADH secretion

O O O O O O O O o o o o
o O O O O O O O OO o o o
o O O O O O O O O o o o

Pericardial effusion

Data are n (%). ADH=antidiuretic hormone. ALT=alanine aminotransferase. AST=aspartate aminotransferase. GGT=gamma-glutamyl transferase. LFT=liver function test.
*Includes events reported between the first dose and 30 days after last dose of treatment. tIncludes all grade 3-4 treatment-related adverse events and grade 1-2 occurrences
of these events. For other grade 1-2 treatment-related adverse events, events occurring in 210% of patients (in any treatment group) are included.

(1%)
(1%)
(1%)
(1%)
(1%)
(1%)
(1%)
(4%)
(1%)
(1%)
(1%)
(1%)

o O O O O O O O OO o o o
o O O O O O O O OO o o o
O O O ©O O O © O O ©o o o

1 0
1 0
1 0
1 0
1 0
1 0
1 0
0 4
0 1
0 1
0 1
0 1

©O O O O O © O O o o o o

1%

Table 6: Treatment-related adverse events

19-2 months (range 1-4-31-4)." Although the study was
not statistically powered to assess an improvement in
objective response rate, nivolumab monotherapy resulted
in an objective response rate (26% [95% CI 9-51]) that was
greater than the protocol-defined threshold of 25%,
indicative of strong clinical interest. Durability of response
with nivolumab continued to be maintained in the current
analysis; overall survival (median 21-6 months in the
current analysis vs 21-9 months in the previous analysis)
and progression-free survival (median 5-1 months in both
analyses) results were also maintained. The NIVO1 plus
IPI3 expansion group was added to the study on the basis
of promising signals in the randomised NIVO1 plus IPI3
group. However, results in the expansion group were not
consistent with that in the randomised group, potentially
due to a mixed patient population resulting from
differences in geographical regions (due to the addition of
new sites in the expansion group) and previous lines of
therapy. Nonetheless, objective response rates with NIVO3
plus IPI1 (31% [95% CI 18-47]) and pooled NIVO1 plus
IPI3 (38% [29-48]) were indicative of strong clinical
interest. 2-year progression-free survival and overall
survival were promising; however, the study was not
powered to assess an improvement in progression-free
survival or overall survival. Anti-tumour activity in all
treatment groups was promising in patients with PD-L1
expression on tumour cells less than 1% and 1% or higher,
CPS less than 10 and 10 or higher, as well as CPS 1 or
higher, but could not be determined in patients with CPS
less than 1 owing to small patient numbers.

In the study, treatment was administered in the first-
line setting in 21% of patients in the nivolumab group,
40% of patients in the NIVO3 plus IPI1 group, and 64%
of patients in the pooled NIVO1 plus IPI3 group. This

www.thelancet.com/oncology Vol 25 May 2024

is likely to be due to the evolution of the use of
immunotherapy over the course of the study.

The incidence of treatment-related adverse events,
immune-mediated adverse events, and treatment
discontinuation due to treatment-related adverse events
was higher in the NIVO1 plus IPI3 group than in the
NIVO3 plus IPI1 group; these results were generally
consistent with previous observations from other studies
in patients with melanoma, non-small-cell lung cancer,
and urothelial carcinoma, which showed that higher
ipilimumab doses led to increased toxicity.** Immune-
mediated adverse events across all three treatment
groups were primarily grade 1-2, with a 5% or lower
incidence of grade 3—4 immune-mediated adverse events
except for hepatitis in the NIVO3 plus IPI1 group (7%)
and pooled NIVO1 plus IPI3 group (16%); overall,
immune-mediated adverse events were adequately
managed through established protocols.”

Currently, pembrolizumab plus chemotherapy with or
without bevacizumab is approved by the FDA and the
EMA for the treatment of PD-Ll-expressing (CPS 1 or
higher), persistent, recurrent, or metastatic cervical
cancer in the first-line setting.* In the KEYNOTE-826
study, pembrolizumab plus chemotherapy with or
without bevacizumab significantly improved overall
survival versus chemotherapy with or without
bevacizumab in the PD-L1 CPS 1 or higher, intention-to-
treat, and PD-L1 CPS 10 or higher populations; however,
no improvement in overall survival was reported in
patients with CPS less than 1% The results from
CheckMate 358 suggest durable anti-tumour activity with
first-line nivolumab and ipilimumab dual immuno-
therapy in patients with recurrent or metastatic cervical
cancer, including those with PD-L1 expression on tumour
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cells of 1% or higher or less than 1%. All current
recommendations for the first-line treatment of recurrent
or metastatic cervical cancer include a platinum-based
chemotherapy component. However, based on our
results, dual immunotherapy could potentially be
investigated as the backbone for future trials of novel
combination therapies.

In the second-line or later-line setting following disease
progression after chemotherapy, pembrolizumab is
approved as a monotherapy for patients with PD-L1-
expressing (CPS 1 or higher) recurrent or metastatic
cervical cancer® In patients with previously treated
recurrent or metastatic cervical cancer with PD-L1 CPS 1
or higher, pembrolizumab monotherapy showed an
objective response rate of 15% and median duration of
response NR (range =3 -7 months to =18-6 months) in the
phase 2 KEYNOTE-158 study.* Dual immunotherapy
with the investigational agents balstilimab (a PD-1
inhibitor) plus zalifrelimab (a CTLA-4 inhibitor) in the
second-line setting resulted in an objective response rate
of 26% in the overall population (median duration of
response in months NR [95% CI 9-7-NR]), with an
objective response rate of 33% in patients with a PD-L1
CPS of 1 or higher and 9% in patients with PD-L1 CPS
less than 1. In a phase 2 study, second-line or later-line
cadonilimab (a first-in-class bispecific antibody targeting
PD-1 and CTLA-4) was associated with an objective
response rate of 33-0% and median duration of response
NR at a median follow-up of 9-6 months in the overall
patient population, including those with PD-L1 CPS 1 or
higher and less than 1; patients with CPS 1 or higher had
an objective response rate of 43-8%.” In the phase 3
EMPOWER-Cervical 1/GOG-3016/ENGOT-cx9 study,
cemiplimab (a PD-1 inhibitor) showed improved overall
survival versus the investigator’s choice of single-agent
chemotherapy in the second-line setting, regardless of
PD-L1 expression on tumour cells. Median overall survival
was significantly higher for cemiplimab versus
chemotherapy (12-0 months vs 8-5 months) in the overall
population; the objective response rate was 16-4% with
cemiplimab versus 6-3% with chemotherapy and the
median duration of response was 16-4 months versus
6-9 months.” Taken together with the above first-line
treatment data, results from CheckMate 358 in the
second-line or laterline setting suggest that chemo-
therapy-free regimens including dual immunotherapy
might provide benefit to patients with recurrent or
metastatic cervical cancer, including those with PD-L1
expression on tumour cells 1% or higher or less than 1%;
further evaluation is needed to confirm treatment benefit.
Additionally, it is not known how these regimens would
perform in patients with disease progression or after
PD-1 inhibitor treatment. It would be worth investigating
whether a dual immunotherapy combination could
overcome the resistance seen with single-agent treatment.

In this study, all biomarker analyses were exploratory
or conducted post hoc. Although interesting changes in

serum cytokine concentrations were observed, linking
such changes to drug mechanism of action would require
parallel assessment of broader immune cell changes in
the periphery and in the tumour microenvironment,
which were not assessed here. Furthermore, although
there were some signs of modulation of MDSCs, this
observation would be more informative relative to
frequencies of other immune cell subsets to understand
the full spectrum of immunological changes associated
with the treatment. A unique aspect of ipilimumab’s
mechanism of action is its potential to increase
inflammatory cell infiltrates in the tumour micro-
environment.”® Comparison of pre-treatment and on-
treatment PD-L1 expression on tumour cells and PD-L1
CPS in this study showed that nivolumab plus
ipilimumab induced an increase in PD-L1 CPS but not in
PD-L1 expression on tumour cells, suggesting that
nivolumab plus ipilimumab selectively modulates PD-L1
expression on tumour-infiltrating immune cells. Further
biomarker research such as deeper characterisation of
the tumour microenvironment to identify patients most
likely to benefit from immunotherapy, elucidating how
differences in response are related to tumour cell versus
combined tumour and immune cell PD-L1 expression,
understanding whether the ability of dual immuno-
therapy regimens to increase PD-L1 concentrations is
observable in a larger dataset and whether this
modulation affects the clinical utility of baseline
expression, will be of value.

Study limitations include the absence of a comparator
group, accrual via a phased approach, as well as absence
of independent radiological review for assessment of
tumour response.

In summary, our results suggest that nivolumab plus
ipilimumab or other dual immunotherapy regimens
should be further investigated as a potential backbone of
immunotherapy for patients with recurrent or metastatic
cervical cancer. Additionally, long-term data for the
nivolumab monotherapy group show that this agent
continues to be a viable treatment option in the second-
line or later-line setting for patients with recurrent or
metastatic cervical cancer. Identification of predictive
biomarkers to select patients most likely to benefit from
nivolumab alone or in combination with ipilimumab
remains an unmet medical need.
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