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ABSTRACT

Background Programmed cell death protein 1 (PD-1)
pathway blockade with immune checkpoint inhibitors
(ICls) is a standard therapy in advanced hepatocellular
carcinoma (HCC) nowadays. No strategies to overcome

ICI resistance have been described. We aimed to evaluate
the use of ipilimumab and anti-PD-1 ICls (nivolumab or
pembrolizumab) combinations in patients with advanced
HCC with progression on prior ICls.

Methods Patients with advanced HCC with documented
tumor progression on prior ICls and subsequently received
ipilimumab with nivolumab/pembrolizumab were analyzed.
Objective response rate (ORR), median duration of
response (DOR), time-to-progression (TTP), overall survival
(0S), and treatment-related adverse events (TRAES) were
assessed.

Results Twenty-five patients were included. The median
age was 62 (range: 51-83). About 68% were of Child-Pugh
(CP) Grade A and 48% had primary resistance to prior ICI.
At median follow-up of 37.7 months, the ORR was 16%
with a median DOR of 11.5 months (range: 2.76-30.3).
Three patients achieved complete response. The median
TTP was 2.96 months (95% Cl: 1.61 to 4.31). Median 0S
was 10.9 months (95% Cl: 3.99 to 17.8) and the 1 year,

2 year and 3 year survival rates were 42.4%, 32.3%

and 21.6%, respectively. The ORR was 16.7% in primary
resistance group and 15.4% in acquired resistance group
(p=1.00). All responders were of CP A and Albumin-
Bilirubin (ALBI) Grade 1 or 2. CP and ALBI Grades were
significantly associated with OS (p=0.006 and p<0.001,
respectively). Overall, 52% of patients experienced TRAEs
and 12% experienced Grade 3 or above TRAES.
Conclusions Ipilimumab and nivolumab/pembrolizumab
can achieve durable antitumor activity and encouraging
survival outcomes with acceptable toxicity in patients with
advanced HCC who had prior treatment with ICls.

BACKGROUND

Liver cancer is the fourth leading cause of
cancer death worldwide, with the majority
(75%-85%) being hepatocellular carcinoma
(HCC)." HCC often arises from a microen-
vironment characterized by chronic inflam-
mation, intrinsic immunosuppression and

overexpression of immune checkpoints
including the programmed cell death
protein 1 (PD-1) pathway and programmed
death ligand 1 (PDL-1), and the cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4)
pathway. This results in reduction of prolif-
eration, inhibition of activation and func-
tional exhaustion of T cells leading to tumor
immune escape. Targeting these character-
istics, immune checkpoint inhibitors (ICIs)
have significantly advanced the systemic
treatment of inoperable, advanced HCC.
Nivolumab, an anti-PD-1 antibody, demon-
strated good efficacy and safety as second-
line treatment for advanced HCC in the
CheckMate-040 trial.? Nivolumab as first-line
treatment for advanced HCC also demon-
strated clinical benefits when compared
with sorafenib in the CheckMate-459 trial,
although statistical significance was not
obtained.> In addition, pembrolizumab
received accelerated regulatory approval
for second-line treatment of advanced HCC
based on the Keynote-224 trial.* Nevertheless,
in the subsequent Keynote-240 trial, both the
median progression-free survival (PFS) and
overall survival (OS) of pembrolizumab did
not reach statistical significance per specified
criteria.’ Recently, atezolizumab (an anti-PD-
Ll-antibody) in combination with bevaci-
zumab was approved for firstline treatment
of advanced HCC based on results from the
IMbravel50 trial, which demonstrated an
impressive objective response rate (ORR) of
27.3%, median PFS of 6.8 months and OS
at 12 months of 67.2%, all superior to the
sorafenib arm.’ Based on these emerging
data, ICIs will be increasingly used in both
first-line and second-line settings for the
treatment of patients with advanced HCC.
Importantly, the majority of patients treated
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Table 1 Baseline characteristics
Patient characteristics
Median age (range), years 62 (51-83)
Male, n (%) 22 (88%)
HCC etiology, n (%)
Hepatitis B (HBV) 19 (76%)
Hepatitis C (HCV) 2 (8%)
Alcoholic 1 (4%)
NASH 2 (8%)
Cryptogenic 1 (4%)
BCLC stage, n (%)
B 4 (16%)
C 19 (76%)
D 2 (8%)
Extrahepatic metastases, n (%) 20 (80%)
Vascular invasion, n (%) 3 (12%)
AFP >400 pg/L, n(%) 11 (44%)
CP Grade
A 17 (68%)
B 6 (24%)
C 2 (8%)
ALBI Grade
1 9 (36%)
2 11 (44%)
& 5 (20%)
Baseline performance status
0-1 23 (92%)
2 2 (8%)
Prior ICI
Nivolumab 19 (76%)
Pembrolizumab 5 (20%)
Atezolizumab with bevacizumab 1 (4%)
Agents in combination with prior ICI
None 21 (84%)
Bevacizumab 2 (8%)
Capecitabine, oxaliplatin, irinotecan 1 (4%)
Cabozantinib 1 (4%)
Primary resistance to prior ICI 12 (48%)
Lines of systemic therapies prior to
ipilimumab + anti-PD-1, n (%)
1 15 (60%)
2 7 (28%)
3 3 (12%)
Therapies prior to any ICI, n (%)
Prior local treatment 19 (76%)
Curative surgical resection 16 (64%)
Radiotherapy 5 (20%)
Continued

Table 1 Continued

Patient characteristics

TACE 15 (60%)
Prior systemic treatment 10 (40%)
Sorafenib 7 (28%)
Lenvatinib 1 (4%)
Enzalutamide 1 (4%)
PEG-BCT-100, oxaliplatin, capecitabine 1 (4%)
FGF401 1 (4%)

AFP, alpha-fetoprotein; ALBI, Albumin-Bilirubin; BCLC, Barcelona
clinic liver cancer; CP, Child-Pugh; HCC, hepatocellular
carcinoma; ICl, immune checkpoint inhibitor; NASH, non-alcoholic
steatohepatitis; PD-1, programmed cell death protein 1; TACE,
Transarterial chemoembolization.

with ICIs will either never respond (primary resistance)
or eventually develop resistance (acquired resistance).
Hence, there is an unmet need to investigate the appro-
priate treatment for the rapidly expanding group of
patients with advanced HCC who had tumor progression
on prior anti-PD-1/L1 therapies.

To improve the therapeutic efficacy of ICIs, anti-CTLA-4
and anti-PD-1/L-1 are increasingly used simultaneously,
with the combination of ipilimumab (an anti-CTLA-4
antibody) and nivolumab having received Food and
Drug Administration approval in various cancer types.
In patients with advanced HCC previously treated with
sorafenib, ipilimumab-nivolumab has also received regu-
latory approval based on the promising results of the
CheckMate-040 cohort 4 trial which reported an ORR
of up to 32% and a median OS of up to 23 months.”
Recently, durvalumab (an anti-PDL-1 antibody) in combi-
nation with tremelimumab (an anti-CTLA-4 antibody)
reported an ORR of up to 22.7% and a median OS of
up to 18.7 months in population with advanced HCC.?
Interestingly, in advanced melanoma, non-small-cell lung
cancer and metastatic renal cell carcinoma, salvage ipilim-
umab and nivolumab have lately demonstrated promising
anti-tumor activities in patients with prior PD-1 pathway
blockade.”™*

To evaluate the efficacy and safety of combined CTLA-4
and PD-1 blockade in patients with advanced HCC who
failed PD-1 pathway blockade, we conducted an analysis
of patients who received a combination of ipilimumab
and nivolumab/pembrolizumab after tumor progression
on prior anti-PD-1/L-1.

METHODS

This was a single-center retrospective analysis approved by
The University of Hong Kong/Hospital Authority Hong
Kong West Cluster Institutional Review Board. Patients
were identified from a prospectively maintained HCC
database at Queen Mary Hospital, Hong Kong. Between
June 2016 and February 2020, consecutive patients with
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HCC who were ineligible for surgical or locoregional
therapies and had documented tumor progression on
anti-PD-1/L-1 were included for analysis. All included
patients received at least one dose of a combination of
ipilimumab and nivolumab/pembrolizumab. Patients
who received any other concomitant anticancer therapy
were excluded.

HCCs were diagnosed either by histological confirma-
tion, or according to the European Association for the
Study of the Liver combined criteria if both character-
istic radiological findings and an elevated serum alpha-
fetoprotein level were present. Fine-needle cytology or
biopsy was used for histological confirmation in cases of
diagnostic uncertainty. Tumors were staged according to
the Barcelona Clinic Liver Cancer system by CT scan or
by MRI. Clinical, radiological and laboratory information
were gathered from the database.

Treatment schedule, disease evaluation and follow-up

All patients received ipilimumab 1 mg/kg with nivolumab
3 mg/kg or pembrolizumab 2 mg/kg scheduled every 3
weeks. In general, four induction doses of ipilimumab and
nivolumab/pembrolizumab followed by 1 year of main-
tenance nivolumab/pembrolizumab were scheduled. In
selected cases, ipilimumab and nivolumab/pembroli-
zumab was administrated beyond four cycles at the discre-
tion of treating clinicians. Radiological investigations
were evaluated by investigators according to the Response
evaluation criteria in solid tumors V.1.1 (RECIST 1.1)
and the modified RECIST 1.1 for immune-based thera-
peutics (iRECIST) J3M Begt objective response (BOR) was
defined as the best response per RECIST V.1.1 compared
with baseline. ORR was defined as the percentage of
patients with complete response (CR) or partial response
(PR) according to RECIST 1.1. Patients who achieved
CR, PR or stable disease (SD) were defined as achieving
clinical benefits. Radiological reassessments of tumor
response were scheduled every 8 to 12 weeks after treat-
ment initiation. Primary resistance was defined as always
having progressive disease on prior ICI, while acquired
resistance was defined as ever having radiological CR, PR
or SD with prior ICI. Treatmentrelated adverse events
(TRAEs) were graded using the National Cancer Insti-
tute Common Terminology Criteria for Adverse Events
(V.4.0)." All patients’ records were reviewed up to the
end of their follow-up periods or study cut-off to observe
for delayed TRAEs. TRAE-related ICI discontinuation or
delay and systemic immunosuppressive treatments were
recorded. All patients were followed up with regular clin-
ical examinations, blood tests and scanning until death
or last follow-up.

Statistical analysis

All statistical analyses were performed using SPSS (V.26,
IBM, New York, USA). Duration of response (DOR) was
calculated from the earliest date of CR or PR to progres-
sive disease or last follow-up if no progression. Follow-up
time was calculated from the date of first dose to death

or last clinic follow-up. Time-to-progression (TTP) was
calculated from the date of first dose to radiological
progression, or censored at date of death or last follow-up
while on treatment for patients without progression. OS
was calculated from the date of first dose to death of any
cause or censored at last follow-up for patients who were
still alive at study cut-off. Median TTP, median OS and
survival rates were estimated by Kaplan-Meier analyses
and survival curves were compared using log-rank tests.
Median follow-up was estimated by Reverse Kaplan-Meier
analysis using follow-up time. Categorical variables were
compared using Pearson’s %” test or Fisher’s exact test.
A p value of 0.05 was used as the cut-off for statistical
significance.

RESULTS

Demographics

Twenty-five patients were included in the analysis. Table 1
shows their baseline characteristics. The median age was
62 (range 51-83). The majority of patients were of Child-
Pugh (CP) Grade A (68%) and 36% were of Albumin-
Bilirubin (ALBI) Grade 1. About 76% had Hepatitis
B-related HCC. Regarding prior ICIs, 96% used anti-PD-1
antibodies (nivolumab 76%, pembrolizumab 20%) while
4% used atezolizumab with bevacizumab. The majority
(84%) of patients received prior ICI as mono therapy.
The median time on prior ICI was 4.86 months (range
0-21.2) and 48% had primary resistance. Most patients
had documented radiological progression on prior ICI.
Overall, 48% received ipilimumab with nivolumab and
52% received ipilimumab with pembrolizumab. Online
supplemental table 1 shows the combined ICI regime
according to prior ICI treatment. Of note, 60% of patients
received ipilimumab and nivolumab/pembrolizumab
as second-line, 28% as third-line and 12% as fourth-line
systemic treatment. The median interval between the
last dose of prior ICI and the first dose of ipilimumab
and nivolumab/pembrolizumab was 3.00 weeks (range
1.29-13.0).

Clinical outcomes
The median follow-up was 37.7 months (95% CI: 32.8 to
42.7). At the study cut-off date, 28% of patients were still
alive. No patients were lost to follow-up. Table 2 summa-
rizes BORs. Overall, ORR was 16%, with three (12%)
patients having CR and one (4%) patient having PR as
their BORs. Another six (24%) patients achieved SD.
Thus, 40% of patients achieved clinical benefits. The
median DOR was 11.5 months (range 2.76-30.3). Two
patients of DOR 10.6 months and 30.3 months continued
to be in CR at the study cut-off date. One patient with CR
had treatment suspension after two cycles due to TRAE
and had tumor recurrence after a DOR of 12.4 months.
There were no differences in the BOR of any patients
using the RECIST 1.1 and iRECIST criteria.

The median TTP was 2.96 months (95% CI: 1.61 to
4.31). Overall, the median OS was 10.9 months (95%
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Table 2 Best objective response

Activity n (%)

CR 3(12)
PR 14)

SD 6 (24)
PD 12 (48)
Non-evaluable 3(12)
ORR (%) 4 (16)

CR, complete response; ORR, objective response rate; PD,
progressive disease; PR, partial response; SD, stable disease.

CI: 3.99 to 17.8, figure 1). The 1-year, 2-year and 3-year
survival rates were 42.4%, 32.3% and 21.6%, respectively.
40% of patients received other subsequent systemic
therapies.

The ORR of patients with primary resistance to prior
ICI was 16.7% versus 15.4% of those with prior acquired
resistance (p=1.00). Nevertheless, patients with prior
primary resistance had a median OS of 4.44 months
(95% CI: 0.00 to 13.2), compared with 11.4 months (95%
CI: 3.67 to 19.1) of those with prior acquired resistance
(p=0.55, figure 2). Importantly, all responders were of CP
A at first dose. About 50% of responders were of ALBI
Grade 1 and the rest Grade 2. Baseline CP Grade (A vs
B or C) was significantly associated with OS (median
OS 16.2 months (95% CI: 7.56 to 24.8) vs 1.87 months
(95% CI: 1.28 to 2.47), p=0.006, figure 3). Baseline ALBI
Grade was also significantly associated with OS (median
OS Grade 1 not reached, Grade 2 10.9 months (95% CI:
5.91 to 15.9), Grade 3 1.68 months (95% CI: 0.00 to 4.14),
p<0.001, figure 4).

42.4%

32.3%

100
90
80
70
60

50

Overall survival (%)

40

30 —

20 =

Dosing, safety and TRAEs

The median dose received was three (range 1-22). Only
36% of patients completed four doses of induction ipili-
mumab and nivolumab/pembrolizumab. No delay in
dosing was observed. About 48% of patients stopped
treatment due to progressive disease, 16% due to TRAFEs,
16% due to non-cancer death and 8% due to infections
and other unrelated causes. About 8% of patients were
still receiving therapy at study cut-off.

Table 3 shows all TRAEs that occurred in the analysis.
Overall, 52% of patients experienced TRAEs. The most
prevalent TRAE was skin-related (32%) followed by endo-
crinopathies (20%). Regarding Grade 3—-4 TRAEs, one
patient had Grade 3 hepatitis, and another had Grade 4
colitis. In total, three (12%) patients required systemic
immunosuppressants. All three received corticoste-
roids. The median duration of corticosteroids given was
100 days (range 7-185) and the median initiation dose
was 30 mg prednisolone (range 5-37.5). In addition,
the patient with Grade 4 colitis received concomitant
budesonide and mycophenolate mofetil, while a patient
with toxic epidermal necrolysis (TEN) received concom-
itant intravenous immunoglobulin therapy. The patients
with Grade 3 hepatitis and Grade 4 colitis recovered after
systemic immunosuppressants without any long-term
sequelae. One Grade 5 fatal TRAE occurred in a patient
who developed TEN after the first dose of ipilimumab
and nivolumab. Any grade TRAE was significantly associ-
ated with OS (median OS any TRAE 16.2 months (95%
CIL: 8.38 to 24.0) vs no TRAE 2.10 months (95% CI: 0.93 to
3.27), p=0.024, online supplemental figure 1). However,
there was no association between any TRAE and objective
responses (p=1.00) or clinical benefit (p=0.69).

21.6%

median OS: 10.9 months (3.99-17.8)

O =TT T T T T T 171
3 6 9

12 15 18 21 24 27 30 33 36 39 42 45 48

Time (months)

Figure 1

Kaplan-Meier analysis of OS. Dotted lines plot time points, percentages represent survival rates. OS, overall survival.
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—L— Acquired resistance

—L— Primary resistance

20 —

p=0.55
Acquired resistance: median OS 11.4 months (3.67-19.1), n=13
Primary resistance: median OS 4.44 months (0.00-13.2), n=12

rr rr 1P 1 1 1T 17T T"1
3 6 9

Time (months)

12 156 18 21 24 27 30 33 36 39 42 45 48

Figure 2 Kaplan-Meier analysis of OS by resistance pattern to prior ICl. Level of significance: p=0.55 (log-rank test). ICl,

immune checkpoint inhibitor; OS, overall survival.

DISCUSSION
Our present analysis reports an overall ORR of 16% and
median OS of 10.9 months after a long-term follow-up
of 37.7 months in patients with advanced HCC treated
with ipilimumab and nivolumab/pembrolizumab after
tumor progression on prior anti-PD-1/L1. Importantly,
three (12%) patients achieved CR. Responses were also
durable, with a median DOR of 11.5 months. These
results are encouraging as the majority of analyzed
patients were heavily pretreated with poor prognosis.
More importantly, these reported ORR, DOR and OS
provide important information to address the emergent
clinical problem of how to treat patients with anti-PD-1/
L1 refractory advanced HCC.

In fact, salvage ipilimumab with nivolumab after prior
anti-PD-1/L1 has been described in patients with renal
cell carcinoma (RCC), melanoma and non-small cell

lung cancer (NSCLC).* "2 All these studies demonstrated
ORRs of about 10%—-20% and similar TRAE incidences
compared with our analysis. The observation thatresponse
rates to ipilimumab-anti-PD-1 were similar regardless of
prior anti-PD-1/L1 response was also shared by two such
studies.” '’ Notably, our analysis demonstrated an impres-
sive CR rate (12%). Multiple prospective clinical trials are
currently underway to investigate ipilimumab-nivolumab
after prior PD-1/L1 blockade for patients with RCC,w_18
NSCLCY % and melanoma.?! Nevertheless, no compa-
rable prospective trial in patients with advanced HCC
exists to the best of our knowledge.

Mechanistically, the effects of the PD-1 pathway on T
cells occur predominantly during the effector phase.
In contrast, the CTLA-4 pathway affects the immune
priming and proliferation phases of T cells.?” Distinct
genomic and functional signatures in T cells have been

100 = —1— CPA
90 — —L- CPBorC
80 =
9 70 =
g 60
2
?
= 50 =
©
2
o 40 =
30 p=0.006
20 — CP A: median OS 16.2 months (7.56-24.8), n=17
10 CP B or C: median OS 1.87 months (1.28-2.47), n=8
0

rrrrr1rri1Tr 17 1T 1T
3 6 9

Time (months)

12 15 18 21 24 27 30 33 36 39 42 45 48

Figure 3 Kaplan-Meier analysis of OS by CP Grade. Level of significance: p=0.006 (log-rank test). CP, Child-Pugh; OS, overall

survival.
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Grade 1: median OS not reached, n=9
Grade 2: median OS 10.9 months (5.91-15.9), n=11
Grade 3: median OS 1.68 months (0.00-4.14), n=5

100 - —L—  ALBI Grade 1
90 - —L—  ALBI Grade 2
80 - —L— ALBI Grade 3
= 70
§ 60 11 J
2 .
>
2 50 - p<0.001
©
[
é 40
30 —
20 -
10 —
0

LI L L L L
3 6 9

Time (months)

12 15 18 21 24 27 30 33 36 39 42 45 48

Figure 4 Kaplan-Meier analysis of OS by ALBI Grade. Level of significance: p<0.001 (log-rank test). ALBI, Albumin-Bilirubin;

OS, overall survival.

observed in combination blockade compared with single
PD-1 pathway blockade.” The following mechanisms may
provide the scientific rationale for the clinical benefits of
salvage combined CTLA-4 and PD-1 blockade in patients
resistant to single PD-1 pathway blockade. In patients with
primary resistance to single PD-1 pathway blockade, an
immunosuppressive tumor microenvironment due to the
presence of myeloid-derived suppressor cells (MDSCs)
and regulatory T cells (Treg) has been established as a
key factor of tumor immune escape.%_26 Compared with
single PD-1 pathway blockade, combined CTLA-4 and
PD-1 blockade has been shown to increase the CD8 +T
cell to MDSC ratio, as well as significantly decrease the
fraction of Tregs expressing activation markers 4-1BB and
KLRG1.” On the other hand, in patients with acquired
resistance to single PD-1 pathway blockade, PD-1 pathway
blockade causes subsequent upregulation of alterna-
tive immune checkpoints such as CTLA-4,% which may
be reversed by CTLA-4 blockade. Furthermore, PD-1
pathway blockade does not activate genes associated with
memory T cells, which have a greater longevity and prolif-
erative capacity than effector T cells and confer longer-
term tumor rejection.” * CTLA-4 blockade is associated

with proliferation of transition memory T cells,”” which
may provide more long-term tumor control. This may
also explain the durability of response observed in this
analysis, especially for the three patients in CR.

In this analysis, all responders were of CP A and of
ALBI Grade 1 or 2. In addition, CP and ALBI grades
were significantly associated with OS. Cirrhosis has
been postulated to contribute to tumor immune escape
through several mechanisms. First, cirrhotic livers have
an increased extracellular matrix (ECM) content.” ECM
proteins may activate integrins causing the activation of
transforming growth factor beta, a potent suppressor of
anti-tumor immunity.31 ECM may also provide a physical
barrier against immune cell infiltration. Second, liver
fibrogenesis is mediated by activation of hepatic stellate
cells (HSCS).% HSCs have been shown to inhibit tumor
lymphocytic infiltration, induce immunosuppressive
cytokines, and induce the differentiation of both Treg
and MDSCs, thus inhibiting both adaptive and innate
immune rcs:sponses.34 This analysis is in line with the above
observations in its suggestion that the response to ICIs
may be affected by the extent of cirrhosis. Interestingly,
the CheckMate-040 cohort 5 study demonstrated that

Table 3 Treatment related adverse events

Grade 1-2 Grade 3-4 Grade 5 Total

Any TRAE, patients (%) 13 (62%)
Adverse events, n (%)

Skin related 7 (28%) 0 1 (4%) 8 (32%)

Hepatitis 1(4%) 0 1 (4%)

Colitis 1 (4%) 1 (4%) 0 2 (8%)

Hypothyroidism/adrenal insufficiency 5 (20%) 0 0 5 (20%)

Constitutional 2 (8%) 0 0 2 (8%)

TRAE, treatment-related adverse event.
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although patients with CP B advanced HCC might derive
clinical benefits from single agent nivolumab, benefits
were mostly limited to patients with CP B7 advanced HCC
and survival benefits were less pronounced compared
with patients with CP A advanced HCC.” Further studies
are needed to better illustrate the relationship between
the degree of cirrhosis and ICI response.

Interestingly, the ORRS to ipilimumab and nivolumab/
pembrolizumab in this analysis were similar regardless of
whether the patient had primary or acquired resistance to
prior anti-PD-1/L1. However, the median OS was much
longerin patients with prior acquired resistance compared
with those with primary resistance, although this was not
statistically significant. In fact, the difference in OS might
partly be due to differences in tumor biology: primary
resistance patients may have more advanced tumor
immune escape, resulting in quicker tumor progression
and earlier death compared with acquired resistance
patients. More importantly, our findings might imply that
using ipilimumab and nivolumab/pembrolizumab might
have better efficacy in patients with acquired resistance
to prior anti-PD-1/L1 compared with primary resistance
cases. The non-significant statistical result observed here
was likely due to the small number of patients analyzed.

It is worthwhile to note that all patients in this anal-
ysis received ipilimumab at 1 mg/kg. There is evidence
that the dose of ipilimumab and anti-PD-1, when used in
combination, affects the OS of patients with advanced
HCC. An analysis of the CheckMate-040 trial cohort 4
showed that among patients with advanced HCC treated
with ipilimumab and nivolumab after sorafenib, the ipili-
mumab 3 mg/kg and nivolumab 1 mg/kg every 3 weeks
arm achieved a median OS of 22.8 months and 8% CR
rate, compared with 12.5 months and 6% in the ipilim-
umab 1 mg/kg and nivolumab 3 mg/kg every 3 weeks
arm, and 12.7 months and 0% in the nivolumab 3 mg/
kg every 2 weeks and ipilimumab 1 mg/kg every 6 weeks
arm.” In small cell lung cancer, improved OS was also
reported with a higher ipilimumab dose.”® However, the
important question of whether higher doses of ipilim-
umab (such as 3 mg/kg) may achieve even better ORRs
and survival outcomes in patients with anti-PD-1/L1 resis-
tance remains. Further mechanistic studies and clinical
trials are warranted.

Overall, ipilimumab and nivolumab/pembrolizumab
were well-tolerated, with only three (12%) patients having
>Grade 3 TRAEs. Nevertheless, one treatmentrelated
death occurred. The pattern and severity of TRAEs
reported in this analysis are comparable to those of ipili-
mumab 1 mg/kg arms in published trials and lower than
those of ipilimumab 3 mg/kg arms, consistent with trial
observations that higher ipilimumab dosages are associ-
ated with increased incidence and severity of TRAEs.” ™!
Patients who experienced any TRAE were observed to
have superior OS compared with those who did not.
Several possible explanations for this observation exist:
the presence of TRAE may be the systemic effect of more
active CD8+ T cells which also confer greater antitumor

activity; on the other hand, TRAEs may not occur immedi-
ately after the first dose, and patients with longer survival
had more time for TRAEs to manifest, resulting in an
observed increase in TRAE incidence.

There are several limitations to this analysis, including
small sample size, single-center nature, heterogeneous
population, the inherent biases in a retrospective study,
and lack of central blinded independent review for treat-
ment responses. This limits the study to be hypothesis-
generating only and cannot directly recommend the
routine clinical use of ipilimumab and nivolumab/
pembrolizumab. Additionally, the subgroup analyses
contained small numbers of patients and thus larger-scale
studies should be conducted to validate their findings.
The OS might have been affected by other subsequent
treatments. Finally, most patients were not pretreated
with tyrosine kinase inhibitors such as sorafenib before
receiving any anti-PD-1 ICI as recommended by current
guidelines.

In conclusion, this study demonstrates that using ipilim-
umab and nivolumab/pembrolizumab as salvage therapy
in patients with advanced HCC after tumor progression on
prior anti-PD-1/L1 can achieve durable antitumor activity
and encouraging survival outcomes with acceptable
toxicity. Prospective clinical trials are urgently needed to
validate the findings of this hypothesis-generating study
and to address the unmet medical need.
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