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Patients and Methods: We retrospectively included patients with a histological
diagnosis of unresectable/metastatic cHCC-CCA and treated with atezolizumab/
bevacizumab (2020-2022) in 7 centers. Clinical and radiological features were

collected at the beginning of atezolizumab/bevacizumab. We reported the
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radiological response using RECIST criteria, overall survival (OS) and progression-
free survival (PFS).

Results: Sixteen patients with cHCC-CCA were included and were predominantly
male (75%) with advanced fibrosis/cirrhosis (69%). Nine patients received atezoli-
zumab/bevacizumab as a first-line systemic treatment, 5 as a second line, 1 as a
third line and 1 as a fifth line. Severe digestive bleeding occurred in 2 patients.
Among the 9 patients treated in the first line, 4 experienced radiological progres-
sion, 3 partial response and 1 had stable disease. Patients treated with atezolizu-
mab/bevacizumab in the first line had a median OS of 13 months and a median PFS
of 3 months. Among the 7 patients receiving atezolizumab/bevacizumab as a second
line or more, 4 patients harbored a stable disease, 2 a partial response, and 1 a
progressive disease.

Conclusions: The combination of atezolizumab and bevacizumab showed signs of

KEYWORDS

INTRODUCTION

Combined hepatocellular-cholangiocarcinoma (cHCC-CCA) repre-
sents 3%-5% of all primary liver cancers.!™ The presence of both
histological subtypes (cholangiocytes and hepatocytes) in the same
lesion identified using hematin and eosin (H&E) staining is the main
diagnostic criterion, whereas immunohistochemistry is considered to
be useful to better identify the two contingents.® Risk factors asso-
ciated with the development of these tumors are shared with hepa-
tocellular carcinoma (HCC) and cholangiocarcinoma (CCA), including
chronic hepatitis B and hepatitis C infection, metabolic syndrome,
excessive chronic alcohol consumption, and other risk factors for
chronic liver diseases.”> Moreover, cHCC-CCA are associated with
cirrhosis in various proportions according to geographic origin. In
Western countries, about 50% of patients with cHCC-CCA harbored
advanced fibrosis or cirrhosis.! When feasible, liver surgery is the
recommended standard of care for cHCC-CCA, but is hampered by a
high rate of tumor recurrence.® However, cHCC-CCA is often diag-
nosed at an advanced stage not suitable to liver resection and
requiring a systemic treatment.”” Moreover, the rarity of this tumor,
and the consequent difficulty in organizing prospective clinical
studies explain the absence of phase 2 or 3 clinical trials available in
the literature. Consequently, tyrosine kinase inhibitors (TKIs) and
platinum-based chemotherapy are used in clinical practice mimicking
the treatment recommended for HCC and CCA, respectively. Recent
retrospective data suggested that these two treatments seem to be
equally effective as first-line systemic therapy. The reported OS with
conventional systemic treatment usually used for HCC or CCA
(platinum-based chemotherapy or TKI such as sorafenib) ranged from
8 to 12 months. 1012

anti-tumor efficacy in patients with unresectable/metastatic cHCC-CCA.

advanced, atezolizumab, bevacizumab, CCA, cholangiocarcinoma, combined hepatocellular-
cholangiocarcinoma, HCC, hepatocellular carcinoma, immunotherapy, systemic treatment

Key summary

e We focused on patients with metastatic unresectable
combined hepatocellular-cholangiocarcinoma, a rare
disease without any consensual systemic treatment
currently validated.

e Our retrospective, multicentric study included 16 pa-
tients treated with atezolizumab-bevacizumab.

e We have provided the first patient series available in the
literature reporting on the safety and efficacy of atezo-
lizumab/bevacizumab in these patients.

e The radiological response to the treatment was 33% in
the first line, with a median overall survival of 13 months,
suggesting signs of antitumor efficacy.

The current recommended first-line therapy for advanced HCC is
the combination of atezolizumab, a programmed death-ligand 1
(PDL1) inhibitor, with bevacizumab, an anti-vascular endothelial
growth factor (VEGF) antibody.'® Unfortunately, patients with
cHCC-CCA were not included in the phase 2 and 3 studies that
tested AB in advanced HCC and, consequently, the efficacy and
safety of AB in this context are unknown. To date, only few case
reports describe the use of immunotherapies (including one with AB
in third line) in patients with cHCC-CCA.***> Recently, three patients
affected by cHCC-CCA treated with AB were reported in a multi-
centric series.'® On the other hand, immunotherapy with durvalumab
in combination with standard chemotherapy has recently demon-
strated its efficacy in CCA.Y”
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We aimed to perform a retrospective multicentric study to
describe the clinical outcomes of patients with unresectable or
metastatic cHCC-CCA receiving AB.

MATERIALS ET METHODS
Selection of patients

We retrospectively included consecutive patients with unresectable
or metastatic cHCC-CCA from 7 French centers who underwent a
systemic treatment with AB from July 2020 to March 2022. An in-
dependent French ethics committee approved the study (number
CLEA-2020-124). The diagnosis was performed by an expert
pathologist in liver disease in each center according to the 2018
World Health Organization (WHO) classification of tumors of the
digestive system.

The following inclusion criteria were:

1) Patients with a histological diagnosis of cHCC-CCA according to
2018 WHO classification.

2) Unresectable or metastatic disease.

3) Systemic treatment with Atezolizumab + Bevacizumab (whatever
the type of systemic treatment received before or after AB)
validated by a multidisciplinary tumor board.

4) Patients 18 years old or more.
The exclusion criteria were:

1) Patients receiving a combination of locoregional and systemic
treatment.

2) Systemic treatment used in a neo-adjuvant or an adjuvant intent
together with surgery.

Treatments were decided in each individual center and previ-
ously validated by a multidisciplinary tumor board on the basis of a
histological sample confirming the presence of cHCC-CCA.

Twenty patients were screened for inclusion. After reviewing the
histology and the clinical data, 4 patients were excluded because they
did not meet the most recent criteria defining the histological diag-
nosis of cHCC-CCAs and 16 patients were finally included in the
study. Clinical data (gender, age, etiology, severity of the underlying
liver disease, components of the metabolic syndrome), laboratory
tests (liver function, platelets, serum alpha-fetoprotein [AFP] and
CA19.9 levels), and tumor imaging features (size, number, macro-
vascular invasion, extrahepatic metastasis) were collected before the

beginning of AB.

Treatment posology

The dosage of AB used in patients is the standard dosage indicated in

the treatment of hepatocarcinoma: atezolizumab, 1200 mg,

intravenous administration, every 3 weeks in combination with
bevacizumab, 15 mg/kg, intravenous administration, every 3 weeks.

Endoscopic assessment

As the study is retrospective, endoscopic screening prior to treat-
ment was performed independently at each center, according to the
current guidelines for portal hypertension in patients with cirrhosis.
Endoscopic data on portal hypertension were available for all but
three patients. Unavailable data concerned one patient with cirrhosis
(F4), one patient with advanced fibrosis (F3) and one non-cirrhotic
patient (FO). None of these three patients experienced complica-

tions related to gastrointestinal bleeding during treatment.

Follow-up and outcomes assessment

All patients were followed-up from the beginning of the systemic
treatment until death or the last recorded visit. The follow-up period
extended to 30th August 2023. The primary endpoint was OS,
defined as the survival from the initiation of AB to death, whatever
the cause. The secondary endpoints were the progression-free sur-
vival (PFS) and the description of the tolerance and side effects of the
treatment. The radiological response at the first assessment (per-
formed 2-3 months after the beginning of AB) was collected and
classified as complete response, partial response, stable disease and
progression according to RECIST 1.1 criteria.'® PFS was defined as
the survival from the beginning of AB to radiological disease pro-
gression or death (whatever the cause of death) and patients alive
with no progression were censored at the last follow-up date.

Statistical analysis

Continuous variables are presented as median and interquartile
range (IQR), and categorical variables as numbers and percentages.
Survival curves of OS and PFS were built using the Kaplan-Meier
method with the number at risk represented under the x axis. All
analyses were performed using Prism Software version 7 (GraphPad).

RESULTS
Description of the general population

We included 16 patients with unresectable/metastatic cHCC-CCA
treated by AB who were mainly male (75%) with a median age of
63 years (IQR: 42.5-71). The diagnosis was performed on tumor bi-
opsy for 10 patients and on surgical samples for 6 patients. Thirty-
eight percent had hepatitis B virus, 25% hepatitis C virus, 44%
metabolic syndrome, and 38% chronic alcohol consumption. Sixty-

nine percent of the patients had advanced fibrosis or cirrhosis
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confirmed by histology and, at the time of treatment, most of the
cirrhotic patients were Child-Pugh A (81%). Two cirrhotic patients
were classified Child-Pugh score of B7 due to the presence of
radiological ascites at the time of imaging. Patients often had multiple
intrahepatic liver lesions (75%) and metastases (63%) with a median
largest tumor diameter of 60 mm. The extensive description of pa-
tients is reported in Table 1. In one patient, molecular profiling of the
tumor was performed and we identified KRAS amplification (19
copies), CDK4 amplification (19 copies) and FGFR2 (p.Cys62Arg),
SOX9 (p. Leu123Phe) and SMARCA4 (Leu783Pro) mutations. Among
these 16 patients, 9 patients received AB as a first-line systemic
treatment, 5 as a second line, one as a third line, and one as a fifth
line. The median follow-up of the whole population was 15 months.
Patients treated by AB in first line had a median follow-up of
14 months those in the second line or more of 17 months.

Atezolizumab/bevacizumab as a first line treatment of
unresectable/metastatic cHCC-CCA

Among the 9 patients who received AB as a first-line treatment, eight
were men (89%) with a median age of 57 years. The most frequent
underlying liver disease was hepatitis B (44%), followed by chronic
alcohol intake (33%). The patients had advanced fibrosis/cirrhosis in
67% of the cases. The patients had multiple intra-hepatic tumors and
extrahepatic metastases in 78% and 67% of the cases, respectively.
The median time on treatment was 6.4 months. The detailed features
of patients are reported in Table 2.

At the first imaging evaluation under treatment, four patients
(44%) experienced progression, three patients (33%) experienced
partial response and one patient (11%) experienced stable disease.
For one patient (11%), radiological response could not be assessed
because the patient had digestive bleeding (without any available
endoscopic data about the cause of bleeding) together with ascites
development after the second cycle, leading to treatment discontin-
uation and death. Among the three patients with partial response,
one patient developed tumor progression after 6 months of partial
response, whereas the remaining two patients were classified as re-
sponders after a follow-up of 16 and 23 months.

Regarding adverse events, none of the patients died due to the
treatment. Digestive bleeding occurred in 11% of patients, grade 1
anorexia in 33% of patients, grade 1 and grade 2 asthenia in 11% and
11% of patients, respectively, grade 1 thrombocytopenia in 11% of
patients, grade 2 eczema in 11% of patients and grade 2 proteinuria
in 11% of patients. Among the seven patients who discontinued the
treatment drug, with a median time of discontinuation of 2.5 months,
five discontinued due to radiological progression, one patient due to
symptomatic progression and one patient due to digestive bleeding
and appearance of ascites.

Patients treated with AB in the first line had a median OS of
13 months (Figure 1a) with a 12-month survival rate of 56%. The PFS
was 3 months (Figure 1b). Among these 9 patients, two received a

second-line systemic therapy including one patient treated with

regorafenib alone and one patient by a combination of regorafenib
and pembrolizumab. These two patients developed tumor progres-

sion at the first radiological evaluation.

Atezolizumab/bevacizumab as a second line (or more)
treatment of unresectable/metastatic cHCC-CCA

Seven patients with cHCC-CCA received AB as a second line or more
(see Table 2 for the full description of clinical, biological and imaging
data). The median time from the end of the previous treatment and
the start of AB treatment was 37 days.

Five patients received AB as second-line treatment. Two patients
had previously received sorafenib in the first line, while the remaining
3 have previously received gemcitabine and platinum-based regi-
mens. One patient developed a polymyalgia rheumatic and one syn-
drome of inappropriate antidiuretic hormone secretion under AB but
did not require a permanent withdrawal of the treatment. The
radiological response at the first imaging evaluation identified a
stable disease in 4 patients and a partial response in two patients.
One patient was still alive with a persistent partial response under
AB after 24 months of follow-up, an example of radiological response
is shown in Figure 2.

One patient was treated with AB in the third line and was
previously treated by Gemcitabine + Cisplatin thus 5-fluorouracil
(5-FU) + Oxaliplatin treatments before (Table 2). This patient pre-
sented with progressive disease at the first imaging evaluation
together with bleeding from esophageal varices; he did not receive
any further treatment for cHCC-CCA and died 3.9 months after the
start of AB. The last patient received AB in the fifth line after
previous treatments by sorafenib, gemcitabine + oxaliplatin,
5FU + irinotecan and paclitaxel (Table 2). The patient had a partial
response at the first radiological control and discontinued the
treatment after 15.5 months due to persistent radiological
response. After 37 months of follow-up, including 15.5 months
under AB and 22 months after AB discontinuation, no tumor pro-
gression was observed at imaging.

DISCUSSION

In the current study, we provided the first series available in the
literature on the efficacy and toxicity of atezolizumab/bevacizumab
in the treatment of non-resectable or metastatic cHCC-CCA. We
described nine patients who received AB as first-line systemic
treatment and seven patients who received AB as a further line of
therapy. In the patients treated as first-line, at first radiological
control, four patients had radiological progression, three patients had
a partial response and one patient had stable disease. The reported
median OS was 13 months and the median PFS was 3 months. Among
the 7 patients who received second-line AB or more, at the first
radiological control, four patients had stable disease, two had partial

responses and one had progressive disease.
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TABLE 1 Description of the patient's features in the whole population and in patients treated in first-line by atezolizumab/bevacizumab.

Variables Available data Whole population (n = 16) First-line treatment A/B (n = 9)

Clinical characteristics

Male? 16 12 (75%) 8 (89%)
Age (years old)° 16 63 (42.50-71.00) 57 (30.50-66.00)
Hepatitis B virus® 16 6 (38%) 4 (44%)
Hepatitis C virus® 16 4 (25%) 1 (11%)
Metabolic syndrome® 16 7 (44%) 4 (44%)
Tobacco use? 16 7 (44%) 4 (44%)
Chronic alcohol intake® 16 6 (38%) 3 (33%)
Body mass index” 16 23 (19.50-26.00) 22 (19.75-24.25)
Diabetes type 2° 16 5 (31%) 3 (33%)
Arterial hypertension? 16 7 (44%) 3 (33%)
Dyslipidemia® 16 5 (31%) 4 (44%)
Performance status® 0/1 16 14 (88%) 9 (100%)
Advanced fibrosis/cirrhosis (F3/F4)? 16 11 (69%) 6 (67%)
Child-Pugh A* 16 9 (81%) 6 (100%)
Biochemical characteristics
Total bilirubin pmol/I® 16 13 (7.45-17.00) 14 (9.00-16.75)
Albumin g/I° 16 37.50 (33.50-40.90) 38 (35.00-40.85)
Time of prothrombin (%)° 16 78.50 (76-90) 78 (74.00-82.75)
Platelets x 10° G/I° 16 212 (169-271) 229 (174-298)
Creatinine pmol/I° 16 72.50 (65.00-99.50) 78 (65.00-104.00)
Serum AFP® 16 59.50 (1.40-380.65) 3.9 (1.00-225.25)
Serum CA 19-9° 9 2 (0.23-3.13) 1.52 (0.025-6.72)
Tumor characteristics
Multiple intrahepatic lesions® 16 12 (75%) 7 (78%)
Tumor macrovascular invasion® 16 5(31%) 4 (44%)
Metastases® 16 10 (63%) 6 (67%)
Size of biggest nodule (mm)® 16 60 (29-128) 54 (35-120)
Radiological response at first imaging 15
Progression 5 (33%) 4 (44%)
Partial response 5 (33%) 3 (33%)
Stable disease 5 (33%) 1 (11%)
Median overall survival 16 17 months 13 months
Median progression free survival 16 7.5 months 3 months

Note: The % of Child-Pugh A patient was calculated on advanced fibrosis/cirrhosis patients. CA19-9, AFP are represented as times above normal
(median [IQR]), AFP, alpha-fetoprotein; CA19-9, carbohydrate antigen 19-9; A/B: atezolizumab/bevacizumab.

n (%).
bMedian (interquartile range).

The clinical management of patients with cHCC-CCA who are Recently, several single-center or multicenter studies have assessed
unresectable or metastatic relies on a limited amount of reliable the efficacy of systemic treatments with platinum-based regimens or
evidence and is often based on the local experience of centers. TKls in these patients.’®"121%20 A study from Asia suggested that the
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(Continued)

TABLE 2

Length of Alive/

Time

Macro-

Multiple vascular

Size of

AFP/

under A/B follow-up dead at
(months)

Radiological
response

Previous systemic

treatment

biggest
Metastases nodule (mm nodules

CA19-9
level®

Age
Patient (years) Gender Fibrosis Etiology

last news

(months)

invasion

Fifth line

15.5 37 Alive

Partial

Sorafenib > Gemcitabine

8642/2 Yes 12 No No

HCV + OH

F4

44

16

response

+ oxaliplatin

>5FU + irinotecan > paclitaxel

Abbreviations: A/B, atezolizumab/bevacizumab; F, female; HBV, hepatitis B virus; HCV, hepatitis C virus; M, male; NA, not available; NASH, non-alcoholic steatohepatitis; OH, alcohol related liver disease.

2Time fold of the upper limit of the normal.

TKI was less effective than gemcitabine/cisplatin regimens reporting
a lower median survival (3.5 months) compared to gemcitabine/
cisplatin (11.9 months) and fluorouracil/cisplatin (10.2 months);
however, the results were biased due to a small number of patients
in the TKI arm.’° In contrast, a western monocentric cohort
described a median OS of 11.5 months for gemcitabine/platinum
therapy and an OS of 9.6 months for sorafenib.?® Moreover, a
Korean study suggests that patients, mainly infected by hepatitis B,
had similar outcomes when treated either with TKI or platinum-
based chemotherapy.’® Our study recently published showed that
western patients with unresectable/metastatic cHCC-CCA have a
similar outcome with a median OS of 8.3 months for TKI compared
to 11.9 months for platinum-based chemotherapy even after
adjustment for potential confounders. Altogether, these studies
suggested that TKI and platinum-based chemotherapy seem to have
comparable efficacy in unresectable/metastatic cHCC-CCA.

The advent of first-line systemic immunotherapies in advanced
HCC, currently offering a combination of atezolizumab/bevacizumab
or durvalumab/tremelimumab as first-line treatment, has signifi-
cantly improved patient survival compared to TKI treatment, open-
ing up new therapeutic perspectives. Similarly, in CCA, treatments
with a backbone of immunotherapy combined with conventional
chemotherapy also showed improved survival compared with con-
ventional chemotherapy (gemcitabine/cisplatin/durvalumab and
gemcitabine/cisplatin/pembrolizumab). Considering that by defini-
tion cHCC-CCA consists of both histotypes, it seems reasonable to
imagine that immunotherapy is the most logical treatment option in
patients with unresectable/metastatic cHCC-CCA.13172122 | the
present study, we described a retrospective multicenter cohort of
patients with histologically proven cHCC-CCA treated with AB.
Currently, this is the only series disposable in the literature on a
combination of atezolizumab and bevacizumab using the WHO 2018
classification to define cHCC-CCA. In addition, this series was
collected at the national level and enrolled patients from tertiary
university centers in a Western country.

Data about immunotherapy and cHCC-CCA in the literature
relies mostly on two case reports and a small case series.'*"1¢ The
first case report presents a patient with metastatic cHCC-CCA
treated by pembrolizumab as a third-line treatment after sorafenib
and regorafenib. This patient experienced a complete radiological
response persistent after 18 months of immunotherapy.?* The sec-
ond case report described a patient treated with AB after a systemic
treatment by gemcitabine and cisplatin followed by Lenvatinib. This
patient harbored a stable disease at imaging under AB treatment
with a PFS of 7.8 months.'® Recently a series of seven patients who
received immunotherapy was described, of these only three received
atezolizumab plus bevacizumab, the median OS from the start of
immunotherapy for all patients was 17.8 months.® A Korean study
retrospectively examined the efficacy and safety of ICls in 25 cHCC-
CCA patients. The median PFS was 3.5 months and the OS was
8.3 months. Most patients were treated with nivolumab; only 2 pa-
tients in the series were treated with AB. The shorter survival

compared to ours is probably due to the fact that their patients were
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FIGURE 1 Overall survival and Progression-free survival in patients treated with atezolizumab/bevacizumab as a first-line systemic
treatment. (a) Overall survival was represented using Kaplan-Meier curve with the number at risk under the X axis. Median overall survival
was 13 months. (b) Progression-free survival was represented using Kaplan-Meier curve with the number at risk under the X axis. The median

progression-free survival was 3 months.

mostly treated with nivolumab monotherapy and that all but one of
the included patients had been previously treated with other types of
chemotherapy.?®

In the current study, we showed that AB was associated with a
median PFS of 3 months and median OS of 13 months in patients
treated in the first line. In addition, radiological response was
observed in 3 patients (33%) among the 9 treated in the first line by

AB and, as observed in other solid tumors, these radiological re-
sponses last for a long time. In contrast, our last study reported a
median OS of 8.3 months for patients treated by TKI with 10%
radiological response and 11.9 months for patients treated by
platinum-based regimens with 15% radiological response.* Howev-
er, the small number of patients treated by AB in the current study
impaired us to make a meaningful comparison with our previous
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FIGURE 2 Radiological response at 12 weeks of atezolizumab/bevacizumab. (a) Pre-treatment lung metastasis indicated by red arrows.
(b) Diseappearance of lung metastasis at 12 weeks of atezolizumab/bevacizumab. (c) Pre-treatment vertebral metastasis indicated by a red
arrow. (d) Reduction in size of vertebral metastasis at 12 weeks of atezolizumab/bevacizumab.

series. Although OS and PFS in patients treated with AB second-line
or more could not be accurately described because of the small
number of patients in these heterogeneous subgroups, radiological
response was observed in 2 of 7 heavily pretreated patients and was
associated with prolonged survival.

Despite the signal of efficacy of AB in patients with cHCC-CCA,
severe adverse events occurred in two patients: digestive bleeding in
one patient with AB as a first-line treatment and variceal bleeding in
patients with AB as a third-line treatment. As cHCC-CCA occurred
frequently on cirrhosis, especially in Western countries (69% of
advanced fibrosis/cirrhosis in our study), upper endoscopy to screen
for esophageal varices and subsequent prophylaxis by B-blockers, if
required, should be mandatory in patients with chronic liver disease.
Considering that among the nine patients who received atezolizu-
mab/bevacizumab as first-line treatment, progression or death
occurred in 5 patients (56%) among the 9 patients at the time of the
first imaging, treatment with AB still has limitations. In contrast, a
subset of patients seems to benefit from this treatment, including
33% of radiologic response with one patient still alive more than
23 months after the start of treatment.

However, our study is purely descriptive and has inherent limi-
tations. First, it is a retrospective study and has bias related to pa-
tient selection and heterogeneity in terms of clinical care. Another
limitation of our study is that we have not access to imaging to
perform a centralized reviewing. However, radiological response at
the first evaluation was evaluated during multidisciplinary tumor
board for each patient. Moreover, the small number of patients
analyzed impaired an in-depth subgroup analysis to identify factors
related to a better response to AB and didn't allow a comparison with
other retrospective series of patients treated by TKI or platinum-

based regimens.

In the future, different strategies could be pursued in the
treatment of cHCC-CCA. First, biomarker-driven therapy (e.g., FGFR
inhibitor in FGFR2 fusion, IDH1 inhibitor in IDH1 mutations) used in
clinical practice for CCA could be tested in patients with unresect-
able/metastatic cHCC-CCA.2472% A recent study reported that in a
large series of cHCC-CCA, about 25% of the mutations were possible
therapeutic targets. The mutations considered were: BRCA2 (8.2%),
ERBB2 (5.5%), IDH1 (4.1%), BRAF (4.1%), FGFR2 (4.1%) and MET
(2.7%).2 Moreover, new systemic treatments have been validated in
CCA, such as the combination of gemcitabine cisplatin with durva-
lumab, an anti-PD1 antibody, or in advanced HCC, such as the
combination of durvalumab and tremelimumab, an anti-PD1 and anti-
CTLA4 antibody.'”?! Interesting in the recent phase three studies
evaluating the combination of gemcitabine/cisplatin/pembrolizumab
in unresectable biliary tumors, eight (2%) patients in the pem-
brolizumab group and five (1%) patients in the placebo group had
cHCC-CCA. Unfortunately, individual data on these patients are not
yet available but this treatment option represents one of the possible
future options.?? These treatments should be also tested in patients
with unresectable/metastatic cHCC-CCA.

In conclusion, we described a Western multicentric cohort of
cHCC-CCA treated by atezolizumab + bevacizumab showing a signal
of anti-tumor efficacy in terms of radiological response and long-term

survival.
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