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Introduction: Patients with advanced hepatocellular carcinoma have a dismal prognosis;
only a subset of patients with advanced HCC will benefit from treatment with immunother-
apy. We searched for clinical characteristics predicting exceptional long-term survival in
HCC patients treated with immune checkpoint inhibitors.

Methods: We compared clinical characteristics of 59 patients with advanced hepatocellular
carcinoma treated with immunotherapy with and without locoregional therapy between
2013-2019. We compared patients who lived less than 12 months with patients who lived
more than 3 years. Traits of short-term (31 patients) and long-term (5 patients) survivors
were compared. Patients who died between 12 months and 3 years of starting treatment on
protocol were not included in the analysis.

Results: Two out of five patients (40%) in the long-term survival group had a partial
response (PR) or a complete response (CR) per the modified Response Evaluation Criteria
in Solid Tumors (mRECIST), while, of the 31 patients in the short-term survival group, only
2 (6.5%) had a CR or PR. Two of the 5 patients with a long-term survival had immune-
related adverse events grade 3 or 4 (IrAEs-3/4). None of the patients in the short-term
survival group had IrAEs-3/4. The patients, who presented with IrAEs-3/4, which included
colitis and adrenal insufficiency, continued to have a response off treatment. The median
overall survival (OS) was 11.8 months (95% CI: 7.8-15.4 months), with a 12-month OS of
46.6% (95% CI: 33.4-58.8%) and a 3-year OS of 12.5% (95% CI: 5.0-23.7%).
Conclusion: We found a possible association between immune-related adverse events grade
3 and 4 and long-term survival in patients with advanced HCC. The cases in our analysis
represent extraordinary defiance of the usual predicted dismal course of advanced HCC.
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Introduction

Patients with advanced hepatocellular carcinoma have a dismal prognosis.' In the
last three and a half years, four immune checkpoint inhibitors have received FDA
approval for the treatment of advanced HCC in the first- or second-line setting,
transforming current standards of care.>* Only a subset of patients with advanced
HCC will benefit from treatment with immunotherapy, which highlights a pressing
need to identify predictive characteristics of a good response to treatment. We
searched for clinical characteristics predicting exceptional long-term survival in
HCC patients treated with immune checkpoint inhibitors in clinical trials.
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Materials and Methods

From July 2013 to November 2019, we enrolled 59
patients with advanced HCC on two clinical trials testing
the combination of tremelimumab’ or tremelimumab plus
durvalumab and locoregional therapy (NCTO01853618,
NCT03937830). We compared patients who lived less
than 12 months (31 patients) with patients who lived
more than 3 years (5 patients). Patients who died between
12 months and 3 years of starting treatment on protocol
were not included in the analysis. Traits of short- and long-
term survivors were compared using Fisher’s exact test for
dichotomous traits. A Cochran—Armitage test was used to
identify the alpha fetoprotein (AFP) trend and an exact
Wilcoxon rank sum test was used to compare ages and
prior duration of treatment with sorafenib.

Results

Comparison of the clinical characteristics of the two
groups included age, sex, duration of sorafenib treatment
prior to study, AFP value, response to treatment per
RECIST criteria, tumor burden and immune-related
adverse events grade 3 or 4 (IrAEs- 3/4) (Table 1). Alpha-
feto-protein values were allocated to three arbitrary cate-
gories: 1 to 20 ng/mL (1), 21 to 1000 ng/mL (2) and 1001
ng/mL or higher (3). High tumor burden was arbitrarily
defined as a tumor with a diameter of >5 cm at start of
treatment in the study. Five patients had impressive survi-
vals, ranging from 40 to 74 months; 31 patients died in the
first year. The median age was 64 years in the long-term
survival patients and 61.8 years in the short-term survival
group; most patients had an Eastern Cooperative Oncology
Group (ECOG) of 1. As expected for HCC from an epi-
demiological perspective, most patients were male; all
patients in the long-term survival group and approximately
65% of patients in the short-term survival group were
male. Hepatitis C-related cirrhosis was the most common
underlying liver disease in both groups, followed by hepa-
titis B. Most patients in both groups had a Child—Pugh
score consistent with class A. Patients in the long-term
survival group received a mean of 6.2 months of treatment
with sorafenib prior to enrollment compared to 4.2 months
group.
Approximately 40% of patients in both groups had AFP

of treatment in the short-term survival
values in category 3. A high tumor burden was present in 4
of 5 patients (80%) with long-term survival and in 22 of
29 patients (75.9%) with short-term survival. In the group

of patients with long-term survival, 2 out of 5 (40%) had

a partial response (PR) or a complete response (CR) per
the modified Response Evaluation Criteria in Solid
Tumors (mRECIST),® while within the 31 patients in the
short-term survival group only 2 (6.5%) of 31 patients had
a CR or PR. Two of the 5 patients with a long-term
survival had IrAEs- 3/4. None of the patients in the short-
term survival group had IrAEs-3/4. The 2 patients who
presented with IrAEs-3/4, which included colitis and adre-
nal insufficiency, continued to have a response off treat-
ment. The median overall survival (OS) was 11.8 months
(95% CI: 7.8—-15.4 months), with a 12-month OS of 46.6%
(95% CI: 33.4-58.8%) and a 3-year OS of 12.5% (95%
CI: 5.0-23.7%).

Two of the five patients with long-term survival died of
non-HCC-related causes, including myocardial infarction
and cerebrovascular accident, and two patients are still
alive. The five long-term survival patients all received
treatment with locoregional therapy prior to enrolling on
the study, two underwent a partial hepatectomy and three
were treated with sorafenib (treatment duration ranged
from 2 to 6 months). Three patients were considered
Barcelona Clinic Liver Cancer (BCLC) B with HCC lim-
ited to the liver, one patient had metastatic disease to soft
tissue, and one had metastatic disease to both soft tissue
and bone. Three patients had underlying hepatitis C as the
cause of cirrhosis. One patient did not have any known
underlying liver disease. The range of time from diagnosis
to enrollment on study was between 3 and 58 months. The
overall survival in the five long-term survival patients
ranged from 40 to 74 months. Three patients received
locoregional treatment in combination with immunother-
apy while on study and two patients received combination
immunotherapy with durvalumab and tremelimumab. As
a group, they received between 6 and 40 cycles of treat-
ment on study. Two patients in the long-term survival
group came off study because of PD, one patient came
off because of colitis which was classified as an IrAE, one
patient discontinued treatment after 38 cycles due to per-
sonal preference and one patient continues on study
(Table 2).

Discussion

We provide a unique insight into long-term survival of
patients with advanced HCC treated with immune check-
point inhibition (ICI) by comprehensively analyzing clinical
characteristics that may identify the subset in which treat-
ment results in prolonged disease control. Although 20% of
patients with advanced HCC are expected to have a response
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Table | Characteristics of Patients

Value Long-Term Survival Patients | Short-Term Survival Patients
No. of patients 5 31
Age at treatment, years Mean 63 61.8

Std error 22 1.9

Minimum 57 35

Median 64 63

Maximum 69 8l

p-value 0.94
Sex Female, n (%) 0 Il (35.5%)

Male, n (%) 5 (100%) 20 (64.5%)

p-value 0.29
Sorafenib duration of treatment in months | Mean 6.2 42

Std error 24 0.8

Minimum 2 0

Median 6 4

Maximum 15 18

p-value 0.41
AFP Category |, n (%) | 2 (40%) 8 (28.6%)

Category 2, n (%) | | (20%) 9 (32.1%)

Category 3, n (%) | 2 (40%) 11(39.3%)

p-value 1.00
Response to treatment CR or PR 2 (40%) 2 (6.5%)

SD or PD 3 (60%) 29 (93.5%)

p-value 0.084
Tumor burden High 4 (80%) 22 (75.9%)

Low I (20%) 7 (24.1%)

p-value 1.00
IrAE grade 3—4 Yes 2 (40%) 0 (0%)

No 3 (60%) 31 (100%)

p-value 0.016
ECOG 0 2 10

| 3 21
Liver cirrhosis Yes 4 24

No | 7
Cause of liver disease Hepatitis B | 9

Hepatitis C 3 22

Other |
Child—Pugh score 5 2 17

6 2 10

7 4

NA |
BCLC B 3 13

C 2 18

Abbreviations: No., number; Std error, standard error; AFP, alpha fetoprotein; IrAE, immune-related adverse event; ECOG, Eastern Cooperative Oncology Group; BCLC,

Barcelona Clinic Liver Cancer.
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Table 2 Characteristics of Patients with Long Survival

Case | 2 3 4 5
Age* (years) 57 59 69 64 66
Overall survival (months) 74 68 60 44 40
Months on study 6 8 17 388 40
Treatment T, TACE T+D, TACE T+D, TACE T+D T+D
Reason off study irAE (colitis) PD PD Patient preference On study
Treatment before RFA RFA Partial Partial TACE x 4
TRCI105 Hepatectomy Hepatectomy RFA
RFA SBRT
HIGRT TRCI05
Sorafenib TACE Sorafenib Sorafenib
Duration of sorafenib 0 5 0 2 6
treatment (months)
Disease site upon Liver Liver Liver Liver soft tissue Liver soft
enrollment tissue,
bone
Time between diagnosis 8 14 3 25 58
and start of ICl treatment
(months)
Treatment after TACE Lenvatinib TACE None On study
EBRT
Risk factor HBV - HCV HCV HCV
CP score®* 5 - 5 5 5
BCLC BCLC-B BCLC-B BCLC- B BCLC-C BCLC-C
Cause of death HCC Hemorrhagic cerebrovascular MI Alive Alive
accident in the setting of COVID-
19 infection

Notes: *Age at diagnosis of advanced HCC, **If cirrhosis present.

Abbreviations: TACE, transarterial chemoembolization; T, tremelimumab; D, durvalumab; PD, progressive disease; ICI, immune checkpoint inhibitor; CP, Child—Pugh; RFA,
radiofrequency ablation; HBV, hepatitis B virus; HCV, hepatitis C virus; SBRT, stereotactic body radiation therapy; TRCI105, (carutoximab) monoclonal antibody to endoglin
(CD105); BCLC, Barcelona Clinic Liver Cancer; HCC, hepatocellular carcinoma; MI, myocardial infarction.

to ICI,” our data shows the existence of a subgroup within
the responders that will have an overall survival much longer
than described in the literature. Patient age, sex and duration
of prior treatment with sorafenib were not associated with
length of survival. Higher AFP level is generally considered
to be a biomarker associated with a decreased overall survi-
val in HCC;*® the AFP level in our patients did not show
a correlation with survival. Our analyses showed that
patients with a higher burden of disease did not necessarily
die earlier, as may be expected. Based on a limited number
of patients, we propose that a response to treatment is more
likely to be associated with a longer survival compared to

stable disease or progressive disease, although this did not
reach statistical significance. There was an association
between IrAEs-3/4 and a long-term overall survival; both
patients who presented with IrAEs-3/4 had a long overall
survival. This result is clearly hypothesis-generating and
would need to be confirmed in an independent subsequent
study before suggesting this association is truly meaningful.
Interestingly, the appearance of IrAEs upon treatment with
anti-PD-1 and anti-PD-L1 amtibodies,lo’11 such as durvalu-
mab, has also correlated with improved outcomes such as
longer OS, higher response rates and longer progression-free

13

survival in various cancers,'" including non-small-cell
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1417 and melanoma.'® TrAEs are considered

lung cancer
a potential marker for response to ICI, with the caveat that
they present themselves upon treatment. Patients who
respond to ICI may be more likely to have what is consid-
ered to be a responsive immune system and a higher inci-
dence of autoimmunity when exposed to immunotherapy as
a result of activated T cells targeting antigens present on
both tumor and inflamed organ resulting in IrAEs as well as
clinical response to treatment.'”?® However, the exact
mechanism has not been described. Mixed results are
reported in the literature on the association between anti-
CTLA4 antibodies such as tremelimumab, IrAEs and treat-
ment efficacy, although there seems to be an overall associa-
tion between IrAEs and an improved survival.?'?* The
predictive value of IrAEs in patients treated with ICI con-
tinues to be studied.

Conclusion

The cases in our analysis represent extraordinary defiance
of the usual predicted dismal course of advanced HCC.
Our analysis further highlights the current need to identify
markers for HCC patients that may derive benefit in over-
all survival with immunotherapy treatment.
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