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Preface
Dear Colleagues,

Because of the ongoing COVID-19 pan-
demic, this year’s ASCO scientific meet-
ing took place for the second time virtu-
ally from Friday, June 04, through 
Monday, June 08. During these five-day 
world’s largest oncology conference, 
approximately 30,000 professionals at-
tended online at least one of the 150 on-
demand and broadcast sessions featur-
ing over almost 5,000 abstracts, more 
than 2,000 poster presentations, 19 oral 
and 16 educational sessions, as well as 
opening and plenary sessions, award 
lectures, cancer-specific highlights ses-
sions, and several clinical cancer sym-
posia. This shows the urge interest of 
the global oncology community to get 
information about advances in cancer 
research, treatments, and patient care 
through both scientific and educational 
sessions. 

Next to indication-specific oral ses-
sions dedicated to solid and hemato-
logic malignancies, multiple general 
cross-thematic sessions dealt with de-
velopmental therapeutics, either mo-
lecular targeted agents and tumor bi-
ology, or immunotherapy. A large part 

of this publication is concerning new 
therapeutic options to overcome resist-
ance to immune checkpoint inhibitors; 
especially, innovative strategies com-
bining immunotherapy and targeted 
agents led to encouraging results in the 
treatment of patients with advanced or 
metastatic solid malignancies. The 
identification of predictive biomarkers 
to anticipate patients’ susceptibility to 
immune-related adverse events was 
certainly also a main point of interest.

Novel combination approaches are 
currently being investigated in a wide 
range of solid tumors, including gastric 
cancers, breast cancer, cervical cancers, 
as well as esophageal cancers. Signifi-
cant progress was communicated in 
breast cancer regarding PARP inhibitors, 
while a new potential synergetic treat-
ment combination was reported in pa-
tients with advanced cervical cancer. 
More generally, new therapeutic strate-
gies are now being explored in advanced 
solid tumors as combination between an 
anti-PD-1 antibody and different poten-
tial targets, including VEGF/Ang2, TIGIT, 
LAG3, PVRIG, TGF-β or HER2. Dual im-
munotherapy regimen or immunother-
apy associated with chemotherapy are 
potential new standards of care in diffi-
cult-to-treat advanced or metastatic es-
ophageal cancer. In addition, the clinical 

benefit of immune checkpoint inhibi-
tors in MSI-H/dMMR solid tumors was 
confirmed and several innovative tis-
sue-agnostic treatment options are 
currently under clinical investigation. 
Additionally, the effect of immunother-
apy in terms of tumor elimination and 
pathologic response led to a better un-
derstanding of the dynamic changes in 
the immune microenvironment of the 
tumor. 

Therefore, ASCO 2021 met once 
more its primary goal of sharing infor-
mation between participants to ensure 
that all patients have access to the best 
knowledge in the field and benefit from 
latest therapeutic advances.

Ian Chau, MD
Department of Medicine
The Royal Marsden Hospital
Sutton, Surrey, United Kingdom
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Novel approaches in gastric cancer 

LEAP-005: lenvatinib plus 
pembrolizumab in gastric cancer

With more than 1 million newly diag-
nosed cases in 2020, gastric cancer was 
at the fifth place (5.6 %) of the most fre-
quent malignant diseases and ac-
counted for nearly 8 % of cancer deaths 
worldwide [1]. 

The multicohort, non-randomized, 
open-label, phase II LEAP-005 study 
(NCT03797326) was designed to evaluate 
the safety and efficacy of a combination – 
the anti-angiogenic multikinase inhibitor 
lenvatinib plus the anti-PD-1 antibody 
pembrolizumab – in patients with previ-

ously treated advanced solid tumors. 
Among the seven different cohorts, the re-
sults of the gastric cohort have been pre-
sented at the virtual scientific ASCO 2021 
meeting [2]. The eligibility criteria were 
adults with confirmed metastatic and/or 
unresectable gastric cancer (GC), who re-
ceived at least two prior lines of therapy, 
had measurable disease per RECIST v1.1, 
had a good performance status (ECOG PS 
0‒1) and provided a tissue sample evalua-
ble for PD-L1 (programmed cell death-li-
gand 1) expres sion. For up to 35 cycles 
(approximately 2 years) or until con-
firmed disease progression, unacceptable 
toxicity, or withdrawal of consent, len-

vatinib was administered daily (20 mg, 
orally), while patients received pembroli-
zumab (200 mg, IV) every three weeks; if 
patients experienced a clinical benefit, 
lenvatinib could be continued beyond 
two years. Objective response rate (ORR) 
according to RECIST v1.1 criteria as-
sessed by a blinded independent central 
review (BICR) and safety were the co-pri-
mary endpoints. Secondary endpoints in-
cluded disease control rate (DCR), dura-
tion of response (DOR), PFS 
(progression-free survival), and OS (over-
all survival).

Among the 31 eligible patients re-
cruited, the mean age was 62 years 
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(range, 28-83), most of them (87 %) 
were male and 71 % had a combined 
PD-L1 positive score (CPS) ≥ 1. At the 
time of the analysis (April 10, 2020), pa-
tients were for 7.0 months (range, 1.9-
11.9) on treatment. An ORR of 10 % 
(95 % CI, 2-26) and a DCR of 48 % (95 % 
CI, 30-67) were achieved by the study 
population; in total, one patient (3 %) 
experienced a complete response (CR), 
while two patients (6 %) experienced a 
partial response (PR) and twelve pa-
tients (39 %) a stable disease. Median 
DOR was not reached yet. A median PFS 
of 2.5 months (range, 1.8-4.2; 6-month 
rate, 22 %) and a median OS of 5.9 
months (range, 2.6-8.7; 6-month rate, 
46 %) were attained (Figure 1). The 
most common treatment-related ad-
verse events (TRAEs) observed in ≥ 20 % 
of patients were diarrhea (26 %) and fa-
tigue (26 %). Immune-mediated AEs, 
which were experienced by seven pa-
tients (22 %), included hypothyroidism 
(n = 5) and hyperthyroidism (n = 2). In 
total, twelve patients (39 %) experi-
enced grade 3 AEs, while no AE of grade 
4 severity was seen; one patient died 
due to a gastrointestinal hemorrhage 
considered to be tumor-related by the 
investigator.

According to these data, the combi-
nation of lenvatinib plus pembroli-
zumab demonstrated promising antitu-
mor activity and a manageable safety 
profile; therefore, the enrollment in the 
gastric cohort has been extended to 100 
patients.

PARALLEL 303: pamiparib as 
maintenance monotherapy in GC

Some gastric cancer present platinum 
sensitivity, as well as genomic instability 

(HRD, homologous recombination defi-
ciency). Considering that cells with 
HRD are sensitive to poly (ADP-ribose) 
polymerase protein (PARP) inhibition 
[3], the use of PARP inhibitors as main-
tenance following platinum-based 
chemotherapy might be an efficient 
therapeutic strategy. The efficacy of 
PARP inhibitors in other cancer show-
ing platinum sensitivity and higher lev-
els of HRD has been already described, 
inclusive as maintenance therapy [4-6]. 
Pamiparib is an investigational PARP in-
hibitor showing sensitivity to HRD cells, 
which demonstrated its efficacy and tol-

erability in early-phase clinical study in 
advanced solid tumors [7, 8].

The double-blind, randomized, 
global, phase II PARALLEL 303 study 
(NCT03427814) compared the efficacy, 
safety, and tolerability of pamiparib 
against placebo as maintenance treat-
ment in responders, who were defined 
as having a PR for ≥ 4 weeks or a CR af-
ter platinum-based fist-line chemother-
apy [9]. Eligible patients had histologi-
cally confirmed inoperable locally 
advanced or metastatic GC (adenocar-
cinoma of the stomach or gastroesoph-
ageal junction) and were enrolled in 128 

Figure 1: Median PFS and median OS in the LEAP-005 study in patients with gastric cancer 
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TABLE 1   

TEAEs reported in ≥ 10 % of patients in the PARALLEL 303 study

Pamiparib
(n = 71)
N (%)

Placebo
(n = 65)
N (%)

Patients with at least one TEAE 65 (91.5) 61 (93.8)

Anemia 26 (36.6) 8 (12.3)

Nausea 23 (32.4) 11 (16.9)

Decreased appetite 19 (26.8) 8 (12.3)

Asthenia 15 (21.1) 11 (16.9)

Diarrhea 13 (18.3) 7 (10.8)

Abdominal pain 8 (11.3) 12 (18.5)

Abdominal pain upper 12 (16.9) 7 (10.8)

Vomiting 17 (23.9) 1 (1.5)

Constipation 8 (11.3) 7 (10.8)

Aspartate aminotransferase increased 9 (12.7) 5 (7.7)

Alanine aminotransferase increased 8 (11.3) 5 (7.7)

Peripheral sensory neuropathy 4 (5.6) 9 (13.8)

White blood cell count decreased 8 (11.3) 3 (4.6)

Dysphagia 3 (4.2) 8 (12.3)

TEAE, treatment-emergent adverse event. Data cut-off, June 16, 2020
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sites worldwide. The primary endpoint 
was PFS per RECIST v1.1, while time to 
subsequent treatment, ORR, DOR, time 
to response, OS and safety were the sec-
ondary endpoints. Data about PFS and 
safety were presented at ASCO 2021.

Overall, 136 patients were rand-
omized 1:1 to receive either pamiparib 
(60 mg orally, twice daily) or placebo 
(twice daily) in 28-day cycles. At the 
time of analysis, 51.5 % of patients re-
mained on study and 16.9 % remained 
on treatment. After a median follow-up 
of approximately 8.0 months in both 
arms, median PFS was longer with the 
investigational drug than with placebo, 
also not significantly different (3.7 vs 2.1 
months; HR, 0.799; p = 0.1428). No sig-
nificant clinical benefit was observed 
for median OS (10.2 with pamiparib vs 
12.0 months with placebo) or ORR (7.7 
vs 6.3, respectively) between both arms. 
Anemia (36.6 %) and nausea (32.4 %) 
among pamiparib-treated patients, as 
well as abdominal pain (18.5 %) in the 
control arm were the most frequently 
observed treatment-emergent adverse 
events (TEAEs). TEAEs led to treatment 
discontinuation in 11.3 % (n = 8) of pa-
tients in investigational arm and 3.1 % 
(n = 2) in placebo arm. Although pami-

parib did not meet its primary endpoint 
in this study, it showed a manageable 
safety profile consistent with that of 
other PARP inhibitors and no new safety 
signals were detected.

Biomarker relevance  
in second line therapy of GC

In the phase III GOLD study, the combi-
nation olaparib plus paclitaxel missed 
its primary endpoint – improvement of 
OS – compared to paclitaxel alone for 
the treatment of patients with gastric 
and gastroesophageal junction tumors, 
who progressed following the frontline 
therapy [10]. The PARP inhibitor olapa-
rib not only induce DNA damage and 
cell death but is also involved in the up-
regulation of PD-L1. Based on these 
findings, the authors hypothesize that 
the combination of a cytotoxic chemo-
therapy (paclitaxel) plus a PARP inhibi-
tor (olaparib) plus an immune check-
point inhibitor (durvalumab) might 
potentiate the antitumor activity in gas-
tric cancer [11]. Therefore, a biomarker-
oriented study was designed to explore 
the changes of tumor environment and 
to evaluate if the anti-PD-L1 addition 
might enhance the antitumor activity.

An ongoing phase II trial 
(NCT03579784) is enrolling patients 
with measurable lesions and histologi-
cally confirmed unresectable GC, who 
have failed to one prior chemotherapy. 
Patients previously exposed to anti-
PD(L1)-1 or PARP inhibitors are ex-
cluded. Following the administration 
schema described on Figure 2, patients 
receive olaparib (150 mg twice daily on 
Day 1-28) plus paclitaxel (80 mg/m2 in-
travenously, IV, on Day 1/8/15) for four 
cycles, with the addition of durvalumab 
(1.5g IV on Day 1) on cycles 2 to 4. At the 
time of progression, biopsy is manda-
tory; additionally, blood samples for bi-
omarker analysis are collected at each 
treatment cycle. The DCR per RECIST 
v1.1 is the primary study endpoint, 
while the key secondary endpoints in-
clude ORR, PFS, OS, quality of life (QoL) 
and safety. This trial is intended to re-
cruit 40 patients in Korea.

Adjuvant therapy in patients 
with resected GEA

Esophageal cancer is the sixth most 
common cause of cancer mortality 
globally; together, gastric and esopha-
geal cancers were responsible for more 
than 1.3 million deaths in 2020 [1]. In 
patients with resectable gastroesopha-
geal carcinoma (GEA), ESMO guide-
lines recommend a neoadjuvant chem-
otherapy as standard of care [12, 13], 
which might also be further adminis-
tered after surgery; however, this regi-
men leads to suboptimal outcomes. In 
the CheckMate 577 study, adjuvant im-
munotherapy with nivolumab – an anti-
PD-1 (programmed cell death protein 1) 
– has proven to be efficient in poor risk 
patients with GEA treated with neoadju-
vant chemotherapy [14]. Moreover, 
nivolumab and ipilimumab – a CTLA-4 
inhibitor – combined therapy showed 
antitumoral activity in advanced GEA. 
High risk patients with GEA are defined 
as those presenting metastatic lymph 
nodes or a microscopically incomplete 
surgical resection (R1). According to the 
data previously presented, high risk 
GEA patients treated with this dual ad-
juvant immunotherapy post-resection 
might have a better disease-free survival 
(DFS) than those who received standard 
post-operative chemotherapy [15]. 

In the international, open-label, ran-
domized, phase II EORTC VESTIGE 

Figure 2: Study design of durvalumab combined to olaparib and paclitaxel

Figure 3: Design of the EORTC 1707 VESTIGE trial
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Predictors of immunotoxicity 
to checkpoint inhibitors

Immune checkpoints, such as cytotoxic 
T-lymphocyte associated protein-4 
(CTLA-4) or programmed cell death 
protein 1 (PD-1), downregulate T-cell 
responses and are crucial for self-toler-
ance, which protects the body against 
attacking cells indiscriminately [1]. Tu-
mor cells hijack this mechanism to 
evade the immune system through the 
activation of immune checkpoints and 
inhibition of the T-cell response [1]. Im-
mune checkpoint inhibitors (CPIs) 
block these pathways, thus enhancing 
the anticancer immunity [1, 2]. CPIs 
have changed the treatment landscape 
across various tumor entities due to du-
rable clinical response [3]. However, 
specific immune-related adverse events 

study (NCT03443856), nivolumab plus 
ipilimumab versus chemotherapy are 
currently investigated as adjuvant ther-
apy in high-risk GEA patients [16]. After 
a post-surgery recovery period of two 
months, eligible patients are rand-

omized 1:1 to receive for a year either 
nivolumab (3 mg/kg IV, biweekly) plus 
ipilimumab (1 mg/kg IV, every six 
weeks) or the same chemotherapy regi-
men as pre-operatively (Figure 3). DFS 
will be primarily analyzed, and OS, 

safety, toxicity, and QoL secondarily 
evaluated. As the recruitment opened in 
August 2019, 95 out of 240 planned pa-
tients have been already enrolled until 
May 2021 in 22 sites in Europe and Is-
rael. n
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Checkpoint inhibition: predictors, resistance and 
immunogenomic features 

(irAEs) have been described in various 
clinical trials [2, 4]. There is an unmet 
need to identify predictive biomarkers 
to anticipate patients’ susceptibility to 
irAEs [5]. So far, data specifically linking 
the tumor immune response to the risk 
of experiencing irAEs are scarce [6].

The analyzed population included 
472 patients with various cancer entities 
who had tumor immune profiling per-
formed on paraffin embedded formalin 
fixed archival tumor samples using the 
omniseq immune report card [6]. The 
patients subsequently underwent CPI 
therapy. The immune report card en-
closed the enumeration of tumor infil-
trating lymphocytes (TILs) by immuno-
histochemistry (IHC) and TIL-associated 
genes by RNA-sequencing, programmed 
cell death 1 ligand 1 (PD-L1) expression 
via IHC, and tumor mutational burden 

(TMB) via DNA-sequencing. The irAEs 
(type and grade) were investigated 
based on retrospective patient chart re-
view, and their association with immune 
biomarkers analyzed statistically. 

More than half of the patients had 
lung cancer (55 %), 9 % ovarian cancer, 
and 6 % melanoma. The median age of 
the patients was 61 (range, 53-70) and 
56 % were women. Most of the patients 
received an anti-PD-1/PD-L1 treatment 
(94 %), while 6 % had a combination 
therapy. Among the 37 % of patients who 
developed irAEs, 3 % had grade ≥3 irAEs. 
The most affected organs were the skin 
(11 %), thyroid gland (10 %), and gastro-
intestinal tract (9 %). 

An increased number of TILs was as-
sociated with a high risk for any irAEs 
(p = 0.04; OR, 1.74, 95 % CI: 1.03-2.93), 
but only in males (p = 0.006; OR, 3.60; 
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(p = 0.04; OR, 2.17; 95 % CI: 1.07-4.33) re-
vealed to have a high risk to develop 
irAEs. A high TMB expression was not 
associated with a more elevated risk for 
irAEs, except in the female population 
(p = 0.01) or in breast cancer patients 
(p = 0.03). 

The study demonstrated a correlation 
between the tumor immune environ-
ment and the immune toxicity, as in-
creased TILs and a high PD-L1 expres-
sion were associated with an elevated 

risk for irAEs in patients receiving im-
munotherapy.

NBTXR3: Overcoming 
resistance to anti-PD-1 
therapy

The success of CPIs has been largely 
driven by unprecedented durability of 
responses, which can last for years even 
in absence of continuous treatment [7]. 
However, resistance to CPIs, which has 
been described in more than 80 % of 
treated patients, is challenging [8]. Radi-
otherapy (RT) combined to immuno-
therapy has been previously shown to 
improve CPI response rates [9, 10].

NBTXR3 is a novel radioenhancer 
which is administered via a single intra-
tumoral injection and activated by RT. 
NBTXR3 was designed to enhance the 
ionizing energy deposit inside tumor 
cells - without increasing the toxicity in 
the surrounding healthy tissue - to trig-
ger tumor cell death and to prime an 
adaptive immune response. In preclini-
cal settings, this radioenhancer showed 
antitumor efficacy in various tumors; 
especially in the combination NBTXR3 
plus radiation therapy, a local and a sys-
temic control, as well as an induction of 
the immune response, were observed in 
mice [11-13]. Moreover, in in vivo tumor 
models, activated NBTXR3 increased 
the local efficacy of PD-1 therapy com-
pared to RT alone and improved distant 
tumor control via an abscopal effect 
[14]. In April 2019, NBTXR3 received CE 
Mark in Europe for the treatment of lo-
cally advanced soft tissue sarcoma, and 
FDA fast track designation in 2020 for 
patients with locally advanced head and 
neck squamous cell carcinoma (HN-
SCC) who are not eligible for a plati-
num-based chemotherapy [15-17]. New 
data recently presented at ASCO 2021 
showed that NBTXR3 activated through 
radiation acts synergistically with anti-
PD-1 therapy to enhance the therapeu-
tic index of the RT and to overcome 
PD-1 resistance [14, 18].

An ongoing multicenter, open-label, 
non-randomized, phase I, first-in-hu-
man study evaluates the safety and tol-
erability of RT-activated NBTXR3 in 
combination with anti-PD-1 in three co-
horts. The first cohort includes patients 
with locoregional recurrent (LRR) or re-
current and metastatic (R/M) HNSCC at 
the target lesion in a previously irradi-

95 % CI, 1.38-8.96). Patients who had 
PD-1/PD-L1 monotherapy and/or lung 
cancer showed a strong association 
(p = 0.02; OR, 1.99; 95 % CI: 1.12-3.41 
and p = 0.01; OR, 2.36; 95 % CI: 1.21-4.61, 
respectively). A significant relation be-
tween a high PD-L1 expression - defined 
as >70 % via IHC - and an increased risk 
for any irAEs (p = 0.03; OR, 1.77, 95 % CI: 
1.05-2.96] was also observed (Figure 1). 
Women (p = 0.0002; OR, 4.07; 95 % CI: 
1.89-8.32) and patients <65 years 

Figure 1: Association between PD-L1 expression and risk for irAEs 

Subgroup ≤ 30 ≥ 70 Odds Ratio (95 % CI) P-value

Overall 113/330 (34.2 %) 35/73 (47.9 %)

Monotherapy 96/306 (31.4 %) 35/73 (47.9 %)

Lung Cancer 54/154 (35.1 %) 31/59 (52.5 %)

Sex  

   Male  56/142 (39.4 %) 12/37 (32.4 %)

   Female 57/188 (30.3 %) 23/36 (63.9 %)

Age  

   < 65 58/197 (29.4 %) 19/40 (47.5 %)

   ≥ 65 55/133 (41.3 %) 16/33 (48.5 %)

1.77 (1.05 to 2.96) 0.03

2.02 (1.18 to 3.42) 0.009

2.05 (1.10 to 3.70) 0.03
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4.066 (1.893 to 8.320) 0.0002

2.168 (1.065 to 4.334) 0.04

1.335 (0.6059 to 2.901) 0.03

8 106420

# patients with irAE/total # patients (%)

Figure 2 A, B: Change over time related to baseline in tumor size stratified by anti-PD-1 status
* Patient D: partial complete response based on biopsy sample located in the target lesion
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ated field. In cohort 2 and 3, patients 
with respectively lung or liver metasta-
ses from any primary cancer eligible for 
anti-PD-1 treatment are enrolled  [14, 
18]. About 60 patients will receive RT-
activated NBTXR3 in combination with 
an approved anti-PD-1 therapy 
(NCT03589339). Primary endpoints en-
close the determination of the recom-
mended phase 2 dose, dose limiting tox-
icities and maximum tolerated dose. 
Secondary objectives include antitumor 
response (objective response rate by 
RECIST 1.1), safety, and feasibility of the 
NBTXR3 injection. First results demon-
strated tumor regression in 10 out of 13 
patients evaluable for tumor responses, 
regardless of prior anti-PD-1 exposure 
[14]. Four out of five anti-PD-1 naïve pa-
tients experienced a regression; ORR 
reached 60 %, including one complete 
response (CR) (Figure 2A). In anti-PD-1 
non-responders, 78 % (n = 6) had post-
treatment tumor regression and ORR 
was 50 % (1 CR and 2 partial responses) 
(Figure 2B). Altogether, among 16 seri-
ous adverse events (SAE) observed, four 
were related to NBTXR3 or injection re-
lated, and included hyperglycemia, 
pneumonitis, and soft tissue necrosis. 

Taken together, this data underline 
the immune modulation effect of radio-
therapy-activated NBTXR3, not only as 
single agent, but also in combination 
with an anti-PD-1 treatment. 

Neoadjuvant immunotherapy 
effect on tumor 
microenvironment

In patients with resectable esophageal 
or gastroesophageal junction (E/GEJ) 

cancer, the standard-of-care neoadju-
vant chemoradiation is associated with 
a high recurrence rate [20]. In the 
CheckMate 577 trial, the treatment with 
the CPI nivolumab as adjuvant therapy 
following neoadjuvant chemoradiation 
and surgery significantly increased dis-
ease-free survival in patients with stage 
II/III esophagogastric cancer [21]. In a 
study reported at ASCO 2021, multi-om-
ics analyses were performed to deter-
mine the immune and genomic land-
scape contributing to pathologic 
response in patients with E/GEJ cancer 
treated with an immune checkpoint 
blockade therapy [22, 23]. This phase IB 
study assessed the safety of two cycles 
anti-PD-1 nivolumab alone or 
nivolumab plus the anti-LAG3 relatli-
mab with chemoradiation in the preop-
erative setting (NCT03044613). Serial 
tumor samples from 23 patients were 
collected prior to therapy, after two cy-
cles of CPI induction, and at resection 
(Figure 3). Pathologic response was 
measured by tumor regression at resec-
tion. Median follow up was 23 months 
post-surgery. Overall, 48 serial tumor 
samples were analyzed via bulk RNA se-
quencing (RNAseq), while 22 baseline 
tumor and normal DNA pairs were ana-

lyzed by whole exome sequencing 
(WES) to find somatic mutations and 
generate tumor mutation burden (TMB) 
estimates.

After immunotherapy induction, a 
significant upregulation of interferon-
alpha (IFN-α), interferon-gamma 
(IFN-γ), tumor-necrosis factor-α 
(TNF-α) and antigen presentation re-
lated genes were detected compared to 
baseline (p<0.0001). On the other hand, 
E2F targets (p = 0.002), G2M checkpoint 
genes (p = 0.005) and DNA damage re-
pair genes (p = 0.004) were significantly 
downregulated following CPI neoadju-
vant treatment. Patients who reached a 
pathologic complete response (pCR) 
were those whose tumors harbored a 
high number of expressed mutations 
(p = 0.026). A significantly higher den-
sity of intratumoral activated M1 mac-
rophages was observed post-induction 
with CPI in patients with pCR 
(p = 0.0034). Additionally, TMB was not 
a predictive marker of a pathologic re-
sponse (p = 0.22).

In summary, CPI neoadjuvant ther-
apy induced an inflammatory immune 
response in the tumor microenviron-
ment which was associated with tumor 
elimination and pathologic response.  n

Figure 3: Study design, including sample collection timeline
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PARP- and anti-PD-1-based strategies in breast and 
cervical cancer 

Talazoparib in germline 
BRCA1/2-mutated breast 
cancer …

Breast cancer (BC) is the most diag-
nosed cancer in women and the leading 
cause of cancer death in females [1]. It 
has been recently shown that approxi-
mately 38 % of female patients younger 
than 40 years presenting with triple-
negative breast carcinomas (TNBC) 
harbored a germline mutation in breast 
cancer (BC) susceptibility genes 1 or 2 
(gBRCA1/2m) [2]. Treatment options 
are limited for patients with gBRCA1/2m 
BC, and the presence of these genetic 
alterations is associated with younger 
age at diagnosis, aggressive disease, dis-
mal prognosis and higher risk of recur-
rence [3]. The enzyme poly (adenosine 
diphosphate-ribose) polymerase 
(PARP) plays an important role in the 
regulation of single-strand DNA breaks 
and PARP inhibitors induce tumor cell 
death due to accumulation of irrepara-
ble DNA damages [4]. Moreover, PARP 
inhibitors are well tolerated, oral tar-
geted therapies [3]. Therefore, PARP in-
hibitors such as talazoparib are a wel-
come addition to the treatment arsenal 
for patients with gBRCA1/2m human 
epidermal growth factor receptor 2-neg-
ative (HER2-) locally advanced or meta-
static BC [5]. Based on the findings of 
the pivotal phase III EMBRACA trial 
(NCT01945775), talazoparib received 
approval in October 2018 in the USA 
and in June 2019 in Europe for the treat-
ment of adult patients with gBRCA1/2m, 
HER2-negative locally advanced or 
metastatic BC  [5-7]. In this trial, talazo-
parib met its primary endpoint by show-

ing a significantly better median pro-
gression-free survival (PFS) versus 
physician’s choice of chemotherapy 
(PCT) in this population (8.6 vs 5.6 
months; HR, 0.54; 95 % CI, 0.41-0.71; 
p<0.001) [5]. A previous analysis of the 
EMBRACA trial investigating biomark-
ers associated with LONG and SHORT 
responders revealed that a tumor MYC 
amplification was associated with 
shorter overall survival (OS) in TNBC 
patients treated with talazoparib [8].

 At ASCO virtual scientific meeting 
2021, Ettl et al. reported about a retro-
spective post hoc analysis describing 
the clinical characteristics of LONG and 
SHORT responders following treatment 
with talazoparib or PCT in the EMB-
RACA study [9]. Patients in the intend-
to-treat (ITT) population were mapped 
into two groups based on their re-
sponse: LONG responders included pa-
tients with an OS ≥ 30 months and a du-
ration of response (DOR) ≥ 24 months 
in the talazoparib arm (n=37) and an OS 
≥ 30 months in the PCT arm (n=34); 
SHORT responders included patients in 
either arm with a PFS event ≤ 12 weeks 
(talazoparib arm, n=40; PCT arm, n=32). 
At the data cutoff date of September 30, 
2019, a higher proportion of LONG re-
sponders with hormone receptor-posi-
tive (HR+) BC and no prior chemother-
apy (CT) for locally advanced or 
metastatic BC was observed; addition-
ally, a greater proportion of SHORT re-
sponders had TNBC and received ≥2 
prior CT regimens for locally advanced 
or metastatic BC or platinum therapy. 
Approximately half of the LONG re-
sponders receiving talazoparib (51.4 %) 
and 91.2 % of the LONG responders 

treated with PCT had subsequent anti-
neoplastic treatment.  Moreover, at data 
cut off, more LONG responders (43.2 %) 
under talazoparib were still on treat-
ment compared to the PCT arm (2.9 %). 
The median treatment duration for 
LONG responders was 33.5 months in 
the experimental arm and 7.6 months in 
the control arm, whereas patients from 
the SHORT group responded only 2.0 
months in the talazoparib arm and 1.4 
months in the PCT arm. As these find-
ings were based on a limited data set, 
further investigations with a larger 
number of patients in this setting might 
be warranted.

… and in somatic BRCA1/2-
mutated breast cancer

International guidelines recommend 
the use of PARP inhibitors for patients 
with metastatic HER2-negative BC with 
gBRCA1/2m, who were pretreated with 
chemotherapy in the neoadjuvant, adju-
vant or metastatic stetting [10]. Only 
5-10 % of BC are presenting gBRCA1/2 
mutations and the current clinical usa-
bility of PARP inhibitors is limited so far 
to this population [11]. This raises the 
question whether PARP inhibitors are 
similarly effective in patients with so-
matic BRCA1/2m HER2-negative locally 
advanced or metastatic BC. Somatic 
BRCA1/2m were detected in circulating 
cell-free DNA (cfDNA) in 13.5 % of pa-
tients with metastatic BC and preclinical 
models have shown that pathogenic so-
matic BRCA1/2 mutations are sensitive 
to the PARP inhibitor talazoparib [12].

An ongoing multicenter, single-arm, 
phase II study (NCT03990896) has been 
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initiated with the aim of evaluating the 
efficacy of talazoparib in patients with 
somatic BRCA1/2m metastatic BC de-
tectable in cfDNA [13]. Eligible patients 
may have TNBC (with ≥ 1 prior CT) or 
HR+/HER2- BC (with ≥ 1 prior hormone 
therapy). Patients who received plati-
num therapy as neoadjuvant or adju-
vant treatment, will have to observe at 
least a 6-month interval before being el-
igible for this trial. Patients must have 
adequate organ function, ECOG perfor-
mance status ≤ 2 and should be PARP 
inhibitor naive. Patients receive talazo-
parib (1mg daily) until disease progres-
sion or intolerability; additionally, they 
undergo serial imaging using chest/ab-
domen/pelvis CT and bone scan at 
baseline and every twelve weeks, and as 
well as cfDNA analysis every four weeks. 
PFS by RECIST v1.1 was defined as the 
primary endpoint, while secondary 
endpoints include objective response 
rate (ORR) and safety assessed accord-
ing to NCI CTCAE v5.0. Currently, two 
patients are completing screening at 
Massachusetts General Hospital (USA), 
where the study is already open; six 
more academic US centers will follow 
soon.

Durable clinical activity of 
pamiparib in HER2- BC 

Pamiparib is an orally administered in-
vestigational selective PARP1/2 inhibi-
tor, which demonstrated antitumor ac-
tivity and was generally well tolerated in 
patients with advanced solid tumors [2, 
4]. Preclinical models showed a good 
bio availability and blood-brain pene-

tration [14]. A single-arm, open-label, 
multi-center Chinese phase II study 
(NCT03575065) was designed to assess 
the efficacy and safety of pamiparib in 
patients diagnosed with locally ad-
vanced or metastatic HER2-negative 
BC, with deleterious or suspected dele-
terious gBRCA1/2m TNBC or HR+/
HER2-, who received ≤ 2 prior line of 
chemotherapy [15]. Patients received 
pamiparib 60 mg orally twice daily in 
28-day cycles. The primary endpoint of 
the trial was ORR per RECIST v1.1 as-
sessed by an independent review com-
mittee (IRC); secondary endpoints in-
cluded investigator-assessed OR 
(INV-ORR), DOR, best overall response 
(BOR), PFS, clinical benefit rate (CBR), 
disease control rate (DCR) and OS, as 
well as safety and tolerability.

Out of 88 patients enrolled, 76 cases 
(55 in TNBC cohort and 21 in HR+ co-
hort) had measurable disease at base-
line. The median age of patients was 46 
years (range 27-67); 48 % were previ-
ously treated with platinum. The me-
dian study follow-up was 13.8 months 
(TNBC cohort: 10.9 months, HR+ co-
hort: 18.5 months). In the TNBC cohort, 
treatment with pamiparib demon-
strated a confirmed ORR of 38.2 % (95 % 
CI: 25.4–52.3) and responses lasted for a 
median of seven months (95 % CI: 3.9–
not estimable), while median PFS 
reached 5.5 months (95 % CI: 3.7–7.3) 
and median OS 17.1 months (95 % CI: 
13.7–not estimable) (Figure 1A). 

 In the HR+ cohort, median ORR 
amounted to 61.9% (95 % CI: 38.4–81.9), 
median DOR was 7.5 months (95 % CI: 
5.6-14.8), median PFS attained 9.2 

months (95 % CI: 7.4–11.9) and survival 
data had not reached maturity at the 
time of the analysis (not reached; 95 % 
CI 18.1– not estimable) (Figure 1B). 
Four patients achieved a complete re-
sponse (CR), including three in the 
TNBC cohort and one patient in the 
HR+ cohort. Overall, 18 patients in the 
TNBC cohort and twelve patients in the 
HR+ cohort experienced a partial re-
sponse (PR). As assessed by IRC, 72.7 % 
of patients (95 % CI: 59.0-83.9) in the 
TNBC cohort and 90.5 % (95 % CI: 69.6-
98.8) in the HR+ cohort achieved dis-
ease control. Additionally, a CBR of 
43.6 % (95 % CI: 30.3-57.7) and of 71.4 % 
(95 % CI: 47.8-88.7) was reached in the 
TNBC- and HR+ cohorts, respectively. 

Pamiparib was generally well toler-
ated, with treatment-emergent adverse 
event (TEAEs) leading to dose interrup-
tion in two patients (2.3 %) and to re-
duction in 57 patients (64.8 %). The 
most common ≥ grade 3 TEAEs were 
hematologic events, including anemia 
(in 39.8 % of patients), decreased neu-
trophil count (29.5 %) and decreased 
white blood cell count (21.6 %). The en-
couraging data obtained in this phase 2 
study suggested that pamiparib might 
be a feasible and tolerable treatment 
strategy for this population. 

TBCRC 050: niraparib 
combined with trastuzumab

HER2 is overexpressed in around 20-
30 % of BC tumors [16]. In addition to its 
role in DNA damage repair, PARP1 has 
also been implicated in other cellular 
functions including co-activation of 

Figure 1: Median OS in the TNBC (A) and the HR+ (B) cohorts. Data cut-off October 9, 2020
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genes such as NF-κB, which regulate tu-
mor proliferation and HER2 drug resist-
ance. It has been shown previously that 
the sensitivity against PARP inhibitors 
observed in HER2-positive BC cells may 
be due to elevated PARP1 expression 
[17]. In preclinical models, through the 
inhibition of NF-kB signaling, PARP in-
hibitors induced apoptosis indepen-
dently of a DNA repair deficiency. 

The TBCRC 050 trial is a multicenter, 
single-arm, phase Ib/II clinical study 
currently investigating the maximum 
tolerated dose and efficacy of the PARP 
inhibitor niraparib (200 mg orally) in 
combination with the anti-HER2 mono-
clonal antibody trastuzumab (6mg/kg, 
cycle 1 loading dose of 8 mg/kg) in pa-
tients diagnosed with locally advanced 
or metastatic unresectable HER2-posi-
tive BC (Figure 2) [18]. Eligible patients 
must have a measurable disease per RE-
CIST v1.1 criterion, have already pro-
gressed under at least one prior HER2-

targeted therapy, present a good 
performance status (ECOG PS 0-1) and 
a LVEF (left ventricular ejection frac-
tion) ≥ 50 % by ECHO or MUGA, and 
have adequate bone-marrow, renal and 
liver functions. Patients initially treated 
with PARP inhibitors or having a con-
current endocrine therapy (for ER+/
HER2+ patients) or having a known 
gBRCA1/2 BC are not eligible. The re-
cruitment of patients with stable dis-
ease as well as treated CNS (central 
nervous system) metastases and/or car-
cinomatous meningitis is allowed. The 
primary objectives are to assess the 
dose-limiting toxicity (DLT) of this com-
bined therapy, as well as the ORR. Blood 
and tissue biomarkers are collected to 
assess clinical benefit and to predict 
therapy response. Enrollment started in 
February 2021; this trial intends to re-
cruit 40 patients in seven participating 
US sites.  

Synergy between anlotinib and 
sintilimab in cervical cancer

Cervical cancer is the fourth most com-
mon malignant disease in women with 
over 600,000 new diagnoses (6.5 %) per 
year worldwide and accounting for ap-
proximately 340.000 deaths (4th place) 
because of cancer yearly in this popula-
tion [19]. Locally advanced or metastatic 
cervical cancer are associated with a 
higher risk of recurrence [20]. Standard 
of care for patients with metastatic, re-
current, or persistent cervical cancer in 
the first-line stetting is platinum-based 
chemotherapy with the option of adding 
the antiangiogenic agent bevacizumab; 
few treatment options exist in case of 
failure of this standard regimen [21]. As 
most cervical cancers have a viral etiol-
ogy, which impairs the immune system, 
immune checkpoint inhibitors (CPIs) 
combined to other agents appears to be 
a promising strategy [20]. 

Figure 2: TBCRC 050 study design: niraparib in combination with trastuzumab in patients with metastatic HER2-positive breast cancer

Figure 3: Best response obtained following the combination therapy of anlotinib plus sintilimab

HER2+
metastatic

breast
cancer

Pre-treatment
biopsy

Niraparip
and

trastuzumab

Cycle 1 Cycle 2 Cycle 3 Cycle 4 End of study

Mandatory research blood collections during cycles 1–4 and end of study

Cycle 2
Research biopsy

Plasma circulating tumor DNA and whole blood for genome sequencing via nanostring at C1D1, C2D1, C3D1, C4D1, and end of study

Cycle 3 and beyond
Re-evaluation scans
after cycles 3 and 6,

and every 12 weeks thereafter

Progression of disease
or unacceptable toxicity

Off study

 CR     PR      SD     PD          

-40

-60

-80

-100

-20

40

20

0

Best response

Absolute increase < 5 mm
Unconfirmed response

B
es

t c
ha

ng
e 

fr
om

 b
as

el
in

e 
in

 ta
rg

et
 le

si
on

 s
iz

e 
(%

)

2/2021memo 11© Springer-Verlag



ASCO 2021 special issue

1 Lickliter J et al., Dose Escalation/Expansion 
Study to Investigate the Safety, Pharmacokinet-
ics, Food Effect, and Antitumor Activity of BGB-
290 in Patients with Advanced Solid Tumors. 
Ann Onc 2017; 28 (suppl_5): v122-v141.
2 Lupo B et al., Inhibition of poly(ADP-ribosyl)
ation in cancer: old and new paradigms revis-
ited. Biochim Biophys Acta 2014; 1846(1): 201-
15.
3 Cortesi L et al., An Overview of PARP Inhibi-
tors for the Treatment of Breast Cancer. Target 
Oncol 2021; 16(3): 255-282.
4 Xu B et al., Pamiparib dose escalation in Chi-
nese patients with non-mucinous high-grade 
ovarian cancer or advanced triple-negative 
breast cancer. Cancer Med 2021; 10(1): 109-
118.
5 Litton JK et al., Talazoparib in Patients with 
Advanced Breast Cancer and a Germline BRCA 
Mutation. N Engl J Med 2018; 379(8): 753-763.
6 Hoy SM, Talazoparib: First Global Approval. 
Drugs 2018; 78(18): 1939-1946.

REFERENCES

7 SmPC talazoparib Available from: https://
www.ema.europa.eu/en/documents/product-in-
formation/talzenna-epar-product-information_
en.pdf.
8 Ettl J et al., Poster presented at SABCS vir-
tual symposium 2020, San Antonio, Texas.
9 Ettl J et al., Characterization of long-term re-
sponders following treatment with talazoparib 
(TALA) or physician’s choice of chemotherapy 
(PCT) in the phase 3 embraca trial. J Clin Oncol 
2021; 39(suppl 15; abstr 1029).
10 NCCN, Breast Cancer. 2021; Available from: 
https://www.nccn.org/guidelines/guidelines-
detail?category=1&id=1419.
11 Exman P et al., Evidence to date: talazo-
parib in the treatment of breast cancer. Onco 
Targets Ther 2019; 12: 5177-5187.
12 Vidula N et al., Tumor Tissue- versus 
Plasma-based Genotyping for Selection of 
Matched Therapy and Impact on Clinical Out-
comes in Patients with Metastatic Breast Can-
cer. Clin Cancer Res 2021; 27(12): 3404-3413.

13 Vidula N et al., Phase II multicenter study of 
talazoparib for somatic BRCA1/2 mutant meta-
static breast cancer. J Clin Oncol 2021; 39(suppl 
15; abstr TPS1110).
14 Xiong Y et al., Pamiparib is a potent and se-
lective PARP inhibitor with unique potential for 
the treatment of brain tumor. Neoplasia 2020; 
22(9): 431-440.
15 Sun T et al., A phase 2 study of pamiparib in 
the treatment of patients with locally advanced 
or metastatic HER2-negative breast cancer with 
germline BRCA mutation. J Clin Oncol 2021; 
39(suppl 15; abstr 1087).
16 Mitri Z et al., The HER2 Receptor in Breast 
Cancer: Pathophysiology, Clinical Use, and New 
Advances in Therapy. Chemotherapy Research 
and Practice 2012; 2012: 743193.
17 Stanley J et al., PARP1 and phospho-p65 
protein expression is increased in human HER2-
positive breast cancers. Breast Cancer Re-
search and Treatment 2015; 150(3): 569-579.

At the virtual ASCO 2021 meeting, Xu 
et al. presented the results of a new ther-
apy combining anlotinib – a multi-target 
tyrosine kinase inhibitor inhibiting tumor 
angiogenesis and proliferative signaling – 
with sintilimab - a monoclonal antibody 
against programmed cell death-1 (PD-1) 
[22]. This single-arm, phase II Chinese 
study (ChiCTR1900023015) was con-
ducted in patients with recurrent ad-
vanced cervical cancer to investigate the 
efficacy and safety of anlotinib plus sin-
tilimab. Eligible patients should have re-
ceived at least one prior platinum-based 
chemotherapy, have a good performance 
status (ECOG 0-1) and their tumor should 
show more than 1 % PD-L1 expression. 
Anlotinib was administered orally 
(10mg/day, d1-14, 21 days per cycle) and 
sintilimab intravenously (200mg once 
every 3 weeks). The primary endpoint 
was ORR, while DCR, PFS, OS and safety 
were the secondary endpoints.

In total, 42 patients with a median 
age of 52 years (range, 47-58) were re-
cruited. Among the 39 evaluable pa-
tients, objective response occurred in 
61.5 % of patients (95 % CI, 44.9-75.9) 
and DCR was 94.9 % (95 % CI, 80.7-
98.8). At the time of the analysis, the me-
dian PFS had not been reached yet. 
Three patients (8 %) achieved a CR and 
21 (54 %) a PR, while 13 patients (33 %) 
had a stable disease (SD) (Figure 3). 
The most common adverse events (AEs) 
experienced by the patients were grade 
1 or 2. Grade 3 AEs were hypertension 
(in 4.8 % of patients), hyponatremia 
(4.8 %), immune pneumonia (2.4 %) 
and immune myocarditis (2.4 %); no 
AEs grade 4 were observed.  The authors 
pointed out that, according to the pre-
sented data, anlotinib plus sintilimab 
might represent a potential new treat-
ment option with manageable safety 
profile in patients with recurrent ad-

vanced cervical cancer; they announced 
more data to be presented in the future.

AdvanTIG-202: a novel 
combination in cervical cancer 

Considering the elevated rate of PD-L1 
expression in up to 80 % of cervical can-
cers [23], immune CPIs such as PD-1/
PD-L1 inhibitors might be a novel ther-
apeutic choice to improve clinical out-
comes of patients with recurrent and/or 
metastatic cervical cancer. However, re-
cent studies showed only moderate effi-
cacy in this population [24-26]. Dual 
targeting of tumors with anti-TIGIT and 
anti-PD1 monoclonal antibodies might 
be an effective strategy to improve the 
clinical benefit of checkpoint inhibition. 
TIGIT (T-cell immunoreceptor with im-
munoglobulin and immunoreceptor ty-
rosine-based inhibition motif domain) 
is an co-inhibitory, immune checkpoint 

Figure 4: Study design of AdvanTIG-202 study
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receptor, which is upregulated on T-
cells and natural killer (NK) cells in var-
ious tumor cells [27]. Ociperlimab is a 
novel investigational anti-TIGIT mono-
clonal antibody. Tislelizumab - a hu-
man IgG4 monoclonal antibody bind-
ing to and blocking PD-1 receptor 
expressed on activated immune cells - 
has been approved in China in Decem-
ber 2019 and is involved in a broad clin-
ical program combining various 
anti-cancer agents [28]. 

The multicenter, open-label, rand-
omized, phase II study AdvanTIG-202 
(NCT04693234) aim to investigate the 

clinical benefit of the addition of ociper-
limab to tislelizumab. This trial will en-
roll in around 100 centers in Asia ap-
proximately 167 patients with cervical 
cancer (squamous cell carcinoma, 
adenosquamous carcinoma or adeno-
carcinoma) who progressed after at 
least one prior line of chemotherapy for 
recurrent or metastatic disease [22]. In 
Part 1, 80 patients will be randomized 
(1:1) to receive either ociperlimab 
(900 mg intravenously [IV]) in combina-
tion with tislelizumab (200 mg IV) 
threeweekly, or tislelizumab monother-
apy (same dose) in Arm 2, until disease 

progression, unacceptable toxicity, or 
withdrawal of consent (Figure 4). In 
Part 2, Arm 1 will be expanded by 87 ad-
ditional patients whose tumors are eval-
uable for PD-L1 expression. ORR per 
RECIST v1.1 according to IRC consti-
tutes the primary endpoint, while sec-
ondary endpoints include investigator-
assessed ORR, DOR, DCR, PFS, time to 
response (TTR), CBR, OS, safety, and 
tolerability; the exploratory endpoints 
are health-related quality of life (HR-
QoL), as well as the association of bio-
markers with patient prognosis and re-
sponse, or tumor resistance. n
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Anti-PD-1 compounds targeting MSI-H/dMMR tumors
 

Keynote-158: an update 
of pembrolizumab in 
MSI-H/dMMR solid 
tumors

Accurate and timely repair of DNA is es-
sential for maintaining genetic stability 
[1]. Microsatellites are repetitive DNA 
sequences and particularly prone to rep-
lication errors that are normally repaired 
by the mismatch repair system [2]. Mis-
match repair-deficient tumors (dMMR) 
harbor many mutations in microsatel-
lites, resulting in high levels of microsat-
ellite instability (MSI-H) [3]. MSI-H/
dMMR tumors are immunogenic, trig-
gering the upregulation of immune 
checkpoint proteins such as pro-

grammed cell death protein 1 (PD-1); 
those tumors have been recently shown 
to be responsive to PD-1 blockade [4, 5]. 
Based on the findings of the KEY-
NOTE-158 study, the anti-PD-1 anti-
body pembrolizumab was the first im-
mune checkpoint inhibitor (CPI) 
approved in 2017 for the treatment of 
unresectable or metastatic MSI-H/
dMMR solid tumors following progres-
sion on prior standard therapy [3, 6]. 
KEYNOTE-158 trial (NCT02628067) was 
a multi-cohort, open-label, non-ran-
domized phase II study which evaluated 
pembrolizumab in pan-tumor patients 
enrolled from 81 study centers across 21 
countries worldwide [7]. Among all co-
horts, the study demonstrated a clinical 

benefit for 233 previously treated 
MSI-H/dMMR patients with solid tu-
mors: an overall response rate (ORR) – 
the primary endpoint according to RE-
CIST v1.1 and assessed by independent 
central radiologic review – of 34.3 %, a 
median progression free survival (PFS) 
of 4.1 months, and a median overall sur-
vival (OS) of 23.5 months [3].

At the virtual ASCO 2021 meeting, 
Maio et al. presented an additional 
22-month follow-up of the KEY-
NOTE-158 trial in MSI-H patients with 
advanced non-colorectal solid tumors 
(cohort K) [8]. MSI-H/dMMR status was 
evaluated locally from a tumor tissue 
sample and defined as ≥ 1 of 4 MMR 
proteins absent by immunohistochem-
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istry (IHC) or as ≥ 2 allelic loci size shifts 
of 5 microsatellite markers by polymer-
ase chain reaction (PCR). Eligible pa-
tients received pembrolizumab (200 mg 
once every three weeks) for up to two 
years or until disease progression, unac-
ceptable toxicity, investigator decision, 
or withdrawal of consent. Secondary 
endpoints included duration of response 
(DoR), PFS, OS, safety, and tolerability. 

The cohort K included multiple tu-
mor types, like endometrial (22.5 %), 
gastric (14.5 %), small intestine (7.4 %), 
ovarian (7.1 %), cholangiocarcinoma 
(6.3 %), and pancreatic cancer (6.3 %). 
Out of the 351 enrolled patients in this 
cohort, 27 (8.4 %) had a confirmed com-
plete response (CR), 72 (22.4 %) had a 
partial response (PR), and 61 (19.0 %) 
had a stable disease (SD). The ORR 
among the 321 eligible patients was 
30.8 % (95 % CI, 25.8-36.2). Overall, 
70.1 % of patients had a continued re-
sponse at 36 months. The median PFS 
was 3.5 months (95 % CI, 2.3-4.2) and 
the estimated 36-month PFS rate at-
tained 24.0 %. At the time of analysis, 
median OS was 20.1 % (95 % CI, 14.1-
27.1) and the estimated 36-month OS 
rate amounted to 39.1 % (Figure 1).

The safety profile was consistent with 
previous analyses. Treatment-related 
adverse events (TRAEs) occurred in 
64.7 % of patients; 12.0 % experienced 
TRAEs grade ≥ 3. The most common 
AEs in 5 % or more of patients were pru-
ritus (14.5 %), fatigue (12.3 %), and diar-
rhea (11.7 %). Immune mediated AEs 
and infusion reactions occurred in 
20.2 % of patients (in 4.8 % with grade 
≥ 3) and led to death in two patients be-

cause of myocarditis and Guillain-Barré 
syndrome.

Pembrolizumab demonstrated a 
maintained clinical benefit and a man-
ageable safety profile in a heavily pre-
treated study population with advanced 
MSI-H/dMMR non-colorectal cancer.

Tislelizumab: a novel treatment 
option for solid tumors

Tislelizumab is a uniquely designed hu-
manized immunoglobulin G4 (IgG4) 
monoclonal antibody with high affinity 
and binding specificity for PD-1 [9] as 
well as high antitumor activity in pa-
tients with solid tumors, including 
MSI-H/dMMR solid tumors. This an-
ti-PD-1 antibody was engineered to 
minimize the binding to the Fcγ receptor 
(FcγR) on macrophages, which might be 
a potential strategy to circumvent resis-
tance to anti-PD-1 therapy through the 
abrogation of the antibody-dependent 
cellular phagocytosis (ADCP) [9]. In 
early phase studies, Tislelizumab 
showed a good tolerability and antitu-
mor activity against multiple solid tu-
mors [10-12]. In 2019, tislelizumab was 
approved in China for patients with re-
lapsed or refractory Hodgkin´s lym-
phoma after at least a second-line che-
motherapy [13]. Tislelizumab is being 
currently evaluated in several global piv-
otal trials in a wide range of tumors, in-
cluding esophageal squamous cell carci-
noma, hepatocellular carcinoma, and 
non-small cell lung cancer [13].

This single-arm, non-randomized, 
open-label, multicenter, phase II study 
investigated the efficacy and safety of ti-

slelizumab in patients with previously 
treated, locally advanced unresectable 
or metastatic MSI-H/dMMR solid tu-
mors, including colorectal cancer (CRC) 
(NCT03736889) [14]. Adult patients with 
at least one measurable lesion accord-
ing to RECIST v1.1, who received or re-
fused prior cancer therapy regimen(s) 
for advanced disease, were treated with 
tislelizumab (200 mg intravenously 
three-weekly) until disease progression, 
unacceptable toxicity, or withdrawal. 
The primary endpoint was ORR as as-
sessed by independent review commit-
tee (IRC); optionally, patients were able 
to continue tislelizumab monotherapy 
after an investigator-assessed radiologi-
cal progression. Time to response 
(TTR), disease control rate (DCR), DoR, 
as well as safety and tolerability, were 
the secondary study endpoints.

Among the 80 patients enrolled, 74 
(median age, 53 years; range, 19-75) 
were included in the primary efficacy 
analysis set. In total, 56.8 % of them 
were male and almost all patients had 
metastatic disease. Overall, 62.2 % of 
patients suffered from CRC, while 17.6% 
had endometrial cancer, 10.8 % gastric/
gastroesophageal junction (GI/GEJ) 
cancer, 4.1 % small bowel adenocarci-
noma and 5.4 % another type of cancer. 
The median number of prior therapy 
regimens was two (range, 0-7). Among 
all tumor types, tislelizumab monother-
apy resulted in an ORR of 45.9 % (95 % 
CI, 34.3-57.9; p<0.0001) after a median 
follow-up of 11.8 months. A high rate of 
disease control (DCR, 71.6 %) was 
shown with tislelizumab treatment 
across all tumor entities (4 CRs, 30 PRs 

Figure 1: Updated PFS and OS Kaplan-Meier curves of KEYNOTE-158 (cohort K)
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and 19 SDs). The clinical benefit rate 
was 52.7 % and 71.6 % of patients 
reached a disease control. The observed 
ORR amounted 39.1 % (95 % CI, 25.1-
54.6; 2 CRs, 16 PRs and 15 SDs) in CRC 
patients (n = 46) and 57.1 % (95 % CI, 
37.2-75.5; 2 CRs, 14 PRs and 4 SDs) in 
non-CRC patients (n = 28). A reduction 
of target lesion size compared to base-
line was reported in seven out of eight 
enrolled tumor types (Figure 2). Me-
dian DoR, PFS and OS have not been 
reached yet. For all analyzed tumors, 
12-month PFS and OS rates were re-
spectively 59.3 % (95 % CI, 46.2-70.2) 
and 75.3 % (95 % CI, 62.6-84.2). No dis-
ease progression was reported in the 34 
responders, while 33 responders were 
still on treatment and one patient 
started a new anti-cancer therapy at the 
time of analysis. 

In the safety population (n = 80), 
treatment-emergent adverse events 
(TEAEs) grade ≥ 3 occurred in 47.5% of 
patients, including laboratory abnor-
malities in 21.3 % of them. Immune-
mediated TEAEs grade ≥ 3 occurred in 
5 % of patients.

Overall, Tislelizumab monotherapy 
showed a clinically meaningful and du-
rable efficacy across several tumor 
types. This treatment was well tolerated, 
and no new safety signals were de-
tected. From the researchers’ point of 
view, tislelizumab might be a potential 
new treatment option for MSI-H/dMMR 
solid tumors. 

HLX10: the upcoming 
treatment alternative across 
tumor types 

Whereas MSI-H/dMMR advanced solid 
tumors have a poor prognosis when 
treated with conventional chemother-
apy, they usually reach a high response 
to immune checkpoint inhibitors [6, 15, 
16]. The investigational anti-PD-1 mon-
oclonal antibody HLX10 - also known as 
serplulimab - has shown antitumor ac-
tivity and a favorable safety and tolera-
bility profile in preclinical and early 
clinical studies [17]. The ongoing single-
arm, open-label, multicenter, phase II 
study (NCT03941574) evaluates the effi-
cacy and safety of HLX10 monotherapy 
for the treatment of patients with histo-
logically or cytologically confirmed un-
resectable or metastatic MSI-H/dMMR 
solid tumors who had progressed on or 
been intolerant to at least one prior 
standard therapy [18]. The patients re-
ceive an intravenous infusion of HLX10 
(3 mg/kg) every two weeks for up to two 
years until disease progression, unac-
ceptable toxicity, or withdrawal of in-
formed consent. 
By the time of the analysis (January 9, 
2021), 108 patients were enrolled and 68 
subjects with confirmed MSI-H were in-
cluded in the main efficacy analysis. 
Median age of the patients was 53 years 
(range, 23-72). MSI-H tumor types in-
cluded CRC (77.9 %), endometrial can-
cer (7.4 %), and gastric cancer (5.9 %). 

The most common prior treatments 
were oxaliplatin (83.8 %) and capecit-
abine (70.6 %). About 44.1 % patients 
were positive for programmed death-li-
gand 1 (PD-L1) at baseline.

After a median follow-up of 7.7 
months, ORR per RECIST v1.1 – as as-
sessed by an independent radiological 
review committee (IRRC) – and defined 
in the study protocol as the primary 
endpoint – achieved 38.2 % (95 % CI, 
26.7-50.8; 2 CRs, 24 PRs and 20 SDs) and 
IRRC-DCR reached 67.6 % (95 % CI, 
55.2-78.5). The ORR in the PD-L1 nega-
tive population (n = 29) and PD-L1 pos-
itive population (n = 30) amounted to 
34.5 % and 46.7 %, respectively. Con-
cerning the secondary endpoints re-
ported, median DoR, PFS and OS were 
not attained, but a 12-month IRRC-as-
sessed PFS and OS of 61.9 % (95 % CI, 
49.0-72.5) and 81.2 % (95 % CI, 67.8-
89.4) were respectively observed.

About half of the study population 
(49.1 %) experienced grade ≥ 3 TEAEs, 
primarily anemia (8.3 %), progressive 
disease (PD) (6.5 %), increased γ- gluta-
myltransferase (5.6 %) and intestinal 
obstruction (5.6 %). Immune-related 
adverse events (irAEs) appeared in 
48.1 % of patients (grade ≥ 3 in 9.3 % of 
them). Altogether, three fatal cases 
(2.8 %; 2 PDs and 1 intestinal obstruc-
tion) possibly related to the investiga-
tional drug were reported.

The authors concluded that through 
its antitumor activity and its managea-

Figure 2: Best change in target lesion size from baseline by independent review committee (IRC)
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ble safety profile, HLX10 has the poten-
tial to improve patients’ clinical out-
comes as an effective and safe 
tissue-agnostic treatment.

Dostarlimab in  
MSI-H/dMMR tumors 

Endometrial cancers (ECs) – the most 
commonly diagnosed gynecologic ma-
lignancy – is usually detected in early 
stages of the disease [19]. However, in 
21 % of cases, EC has already spread to 
regional lymph nodes, and distant me-
tastases are present at initial presenta-
tion in 9 % of patients [20]. Chemother-
apy remains the standard treatment, 
despite modest efficacy; therefore, there 
is a high unmet therapeutic need in ad-
vanced EC [20]. 

Dostarlimab is a novel humanized 
anti-PD-1 monoclonal antibody devel-
oped for the treatment of various tumor 
types. Based on preliminary results of 
the GARNET trial (NCT02715284), 
dostarlimab has been recently approved 
in the EU and USA as monotherapy for 
the treatment of adult patients with 
dMMR recurrent or advanced EC which 
were progressive on or after a platinum-
based regimen [20, 21]. 

The open-label, multicenter, single-
arm phase I, ongoing GARNET study 
evaluates dostarlimab in patients with 
advanced solid malignant entities in 
several cohorts. Preliminary data 
showed a meaningful and durable clin-

TABLE   

Safety summary of the GARNET study

Cohort A1 
(N = 143)

Cohort F 
(N = 173)

Cohorts A1 + F 
(N = 316)

Safety summary, n (%)

Any TEAE 140 (97.9) 167 (96.5) 307 (97.2)

   Any-grade TRAE 100 (69.9) 119 (68.8) 219 (69.3)

Grade ≥ 3 TEAE 72 (50.3) 85 (49.1) 157 (49.7)

   Grade ≥ 3 TRAE 23 (16.1) 20 (11.6) 43 (13.6)

Treatment-related SAE 15 (10.5) 13 (7.5) 28 (8.9)

Any TRAE leading to discontinuation 8 (5.6) 8 (4.6) 16 (5.1)

TRAE leading to deatha 0 2 (1.2) 2 (0.6)

Cohort A1 
(N = 143)

Cohort F 
(N = 173)

Cohorts A1 + F 
(N = 316)

Grade ≥ 3 TEAEs in ≥ 2 % of patients, n (%)

Anemia 21 (14.7) 13 (7.5) 34 (10.8)

Abdominal pain 7 (4.9) 6 (3.5) 13 (4.1)

Hyponatremia 6 (4.2) 5 (2.9) 11 (3.5)

Sepsis 4 (2.8) 6 (3.5) 10 (3.2)

ALT increased 3 (2.1) 5 (2.9) 8 (2.5)

Acute kidney injury 4 (2.8) 3 (1.7) 7 (2.2)

Lipase increased 3 (2.1) 4 (2.3) 7 (2.2)

Grade ≥ 3 irTEAEs in ≥ 1 % of patients, n (%)

ALT increased 3 (2.1) 5 (2.9) 8 (2.5)

Lipase increased 3 (2.1) 4 (2.3) 7 (2.2)

AST increased 1 (0.7) 4 (2.3) 5 (1.6)

Diarrhea 3 (2.1) 2 (1.2) 5 (1.6)

Hyperglycemia 1 (0.7) 3 (1.7) 4 (1.3)
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ical activity of dostarlimab in dMMR EC 
patients [18, 20]. At ASCO 2021, an in-
terim analysis presented the results 
from cohort A1 (patients with advanced 
or recurrent dMMR/MSI-H EC) and co-
hort F (patients with dMMR or POLE-
mutated non-EC solid tumors) individ-
ually and combined [22]. Dostarlimab 
was administered at 500 mg every three 
weeks for the first four cycles, and there-
after at 1000 mg every six weeks until 
disease progression or discontinuation.

For this interim analysis, an efficacy 
analysis was performed for the patients 
who had baseline measurable disease 
and ≥ 6 months of follow-up in the 
study. Among those 209 patients in co-
horts A1 + F, the median age of the pa-
tients was 63 years (A1, n = 103; F, 
n = 106). The cohorts A1 + F enclosed 
103 patients with endometrial cancer, 

69 patients with colorectal cancer, 
twelve patients with small-intestine 
cancer, as well as eight patients with 
gastric and gastroesophageal junction 
cancer and 17 patients with other non-
EC tumor types. Three or more prior 
therapies were received by 10.7 % of pa-
tients in cohort A1, 31.1 % in cohort F, 
and 21.1 % in cohorts A1 + F. ORR 
amounted to 44.7 % (A1; 95 % CI, 34.9-
54.8), 38.7 % (F; 95 % CI, 29.4-48.6), and 
41.6 % (A1 + F; 95 % CI, 34.9-48.6), re-
spectively. In total, eleven patients 
(10.7 %) reached a CR and 35 patients 
(34.0 %) a PR in cohort A1, eight CRs 
(7.5 %) and 33 PRs (31.1 %) in cohort F, 
and in total 19 CRs (9.1 %) and 68 PRs 
(32.5 %) in cohorts A1 + F. In combined 
cohorts, responses were durable (me-
dian DoR, 34.7 months; range, 2.6-35.8) 
and DCR was 60.3 % (range, 53.3-67.0).

Dostarlimab was well tolerated. In 
cohorts A1 + F, the most common grade 
≥3 TEAEs  were anemia (10.8 %), ab-
dominal pain (4.1 %), hyponatremia 
(3.5 %) and sepsis (3.2 %), while im-
mune-related TEAEs grade ≥3 experi-
enced by 2.5 % of patients were in-
creased alanine aminotransferase (ALT) 
lipase (2.2 %), respectively (Table). No 
deaths related to dostarlimab occurred.

In their conclusions, the authors re-
ported an antitumor activity of dostarli-
mab in patients with different dMMR 
advanced or recurrent solid malignant 
entities, especially here in EC and non-
EC cases. With mostly low-grade TREAS 
observed, dostarlimab showed a good 
tolerable safety profile across different 
tumor types. n

Early insights for CPI combinations in solid tumors 

Ezabenlimab combined with 
anti-VEGF/Ang2 inhibitor

Immunotherapy using anti-PD-1 im-
mune checkpoint inhibitors (CPIs), 
which is a major therapeutic option in 
oncology, can potentially achieve syner-
gistic effects once combined with tar-
geted therapies [1]. Drugs targeting 
proangiogenic factors, such as VEGF 
and angiopoietin 2 (ANG2), can improve 
therapeutic responsiveness through 
their immunosuppressive activity in the 
tumor environment [1]. Combining an-
tiangiogenic agents with CPIs may im-
prove patient outcomes [2]. In an ongo-
ing phase IB trial (NCT03468426), this 
therapeutic approach led to a managea-
ble safety and preliminary anti-tumor 
activity [3].

At the virtual ASCO 2021 meeting, 
Hussein et al. presented data from Mod-
ule C of an ongoing open-label, phase II 
platform trial (NCT03697304) evaluating 
ezabenlimab – an anti-PD-1 antibody – 
in combination with BI 836880 – a hu-
manized bispecific nanobody targeting 
VEGF and Ang2 – in previously treated 
advanced solid tumors [4]. The multico-

hort study already enrolled 150 patients 
into five patient cohorts (Figure 1). The 
patients received intravenously (IV) eza-
benlimab (240 mg) and BI 836880 
(720 mg) ever three weeks (Q3W). The 
objective response rate (ORR) per RE-
CIST v1.1 is the primary study endpoint.

Among 60 treated patients as of April 
2021, 62 % of them were male (median 
age, 62 years) and median duration of 
treatment was 70 days. Overall, 77 % of 
patients (n = 46) experienced any adverse 
events (AEs), most of them being mild or 
moderate; nausea (27 %), fatigue (23 %) 
and hypertension (20 %) were the most 

commonly reported AEs. Treatment-re-
lated adverse events (TRAEs) were ob-
served in 47 % of patients, none of them 
being grade 4 or 5. Immune-related ad-
verse events (irAEs) occurred in 7 % of 
patients and included rash and arthralgia 
(both of grade 1/G1), hypothyroidism 
(G2) and increased blood creatine phos-
phokinase (G3). Two patients had AEs 
that led to treatment discontinuation (G3 
bile duct stone and G2 pain). Out of 33 
patients with evaluable response, one 
had confirmed partial response (PR), 21 
had stable disease and nine experienced 
progressive disease (PD). 

Figure 1: Cohort description of the phase II platform trial

Cohort 1:

Cohort 2:

Cohort 3:

Cohort 4:

Cohort 5:

Locally advanced/metastatic gastric or gastroesophageal adenocarcinoma with ≥ 1 prior 
treatment (anti-PD-[L]1 naïve)

Any advanced/metastatic solid tumor (excluding non-squamous NSCLC or melanoma) with 
prior anti-PD-(L)1 treatment for ≥ 2 months, which progressed after achieving at least SD 
for ≥ 4 months

Advanced/metastatic solid tumors with no benefit from prior anti-PD-(L)1 treatment 
(SD or PD in < 4 months)

Locally advanced/metastatic microsatellite stable colorectal cancer with ≥ 1 prior treatment 
(anti-PD-[L]1 naïve)

Advanced metastatic microsatellite stable and mismatch repair-proficient endometrial 
carcinoma, which progressed after 1 line of chemotherapy (anti-PD-[L]1 naïve)
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The authors concluded that the com-
bination of ezabenlimab with BI 836880 
showed a manageable safety profile in 
this population. The study is currently 
recruiting in USA, Canada, and UK.

Ociperlimab plus tislelizumab 
in advanced solid tumors

The dual targeting of ociperlimab – an 
anti-TIGIT inhibitor – and tislelizumab 
– an inhibitor of PD-1 –induced a syner-
gistic immune cell activation and an en-
hanced antitumor activity in preclinical 
studies. This combination has been 
evaluated in a first-in-human phase I 
study AdvanTIG-105 in three Australian 
centers among 26 patients with ad-
vanced, metastatic unresectable solid 
tumors, for which standard therapy was 
ineffective, intolerable, or unavailable 
(NCT04047862). In this trial, the phar-
macokinetics, the safety and the antitu-
moral activity of tislelizumab (200 mg, 
IV) combined with ociperlimab (IV, 
dose escalation between 50 and 900 mg,  
every three weeks) were investigated 
[5]. 

The median age of study participants 
was 56 years and 42 % were male. Two 
patients had a partial response (PR) 
(one with 900 mg ociperlimab, whose 
treatment is still ongoing and another 
with 450 mg, who unfortunately showed 

progression of disease after several 
months). The longest duration of stable 
disease was 54 weeks in one patient 
with 150 mg ociperlimab. A reduction in 
target lesions of more than 30 % was ob-
served in three patients.

Overall, 96 % of patients (n = 25) ex-
perienced at least one treatment-emer-
gent AE (TEAE) and 58 % of them 
(n = 15) had one immune-related TEAE 
or more. In the investigational group 
which received 900 mg of ociperlimab, 
three irAEs grade ≥ 3 occurred (colitis, 
decreased cortisol, and diabetic ketoac-
idosis). No dose-limiting toxicities 
(DLTs) were reported.

The authors concluded that this dual 
therapy showed a preliminary antitu-
moral activity and was well tolerated in 
patients with advanced solid tumors. 
The recommended phase II dose is 
therefore 900 mg ociperlimab IV com-
bined with 200 mg tislelizumab IV 
three-weekly (Q3W). 

Anti-LAG-3 monotherapy or 
combined with sintilimab

Lymphocyte-activation gene 3 (LAG-3) 
is a CPI involved in the response, activa-
tion and growth of T-cells [6]. The addi-
tion of anti-LAG-3 to an anti-PD-1 in-
hibitor might improve synergistically 
the antitumoral activity. This hypothesis 

was tested in a phase Ia/Ib dose-escala-
tion study (NCT04085185) evaluating 
IBI110 (anti-LAG-3) and sintilimab 
(anti-PD-1) in patients with locally ad-
vanced, recurrent or metastatic solid tu-
mors and presented at ASCO 2021 [7]. 

The dose-escalation of IBI110 alone 
was investigated in the phase Ia among 
22 patients, while the phase Ib evalu-
ated IBI110 plus sintilimab (200 mg, IV, 
Q3W) in 18 patients; a cross-over from 
IBI110 monotherapy to the combina-
tion group was allowed at disease pro-
gression. The study objectives were 
safety and tolerability, pharmacokinet-
ics, pharmacodynamics, and antitumor 
activity of IBI110 according to RECIST 
v1.1. The median age was 61 years in 
both phases; both groups enrolled in 
majority male patients (63.6 vs 72.2 %, 
respectively) and the lung was the pri-
mary tumor location (54.5 vs 66.7 %, re-
spectively). A PR was seen in three pa-
tients (1 patient with ovarian cancer in 
phase 1a, as well as 2 patients with small 
cell lung cancer and endometrial cancer 
in phase 1b). Five progressive patients 
under IBI110 monotherapy had a stable 
disease (SD) with the dual therapy after 
crossing over. 

In the phase Ia, treatment-related 
adverse events (TRAEs) all grades were 
experienced by 40.9 % of patients, while 
grade ≥ 3 TREAs (anemia) occurred in 
4.5 % of them. In the phase Ib with the 
combined therapy, a higher incidence 
of TRAEs any grade (66.7 %) and grade 
≥ 3 (22.2 %); increased bilirubin conju-
gated, abnormal hepatic function and 
hypertension, 5.6 % each) were ob-
served. Additionally, irAE (hyperglyce-
mia) was experienced by one patient 
(5.6 %) (Table). No DLT was reported, 
and no adverse event led to discontinu-
ation of the treatment in both groups. 
IBI110 alone or combined with sintili-
mab showed a preliminary antitumor 
activity and an acceptable toxicity. 

Eftilagimod alpha plus 
avelumab in advanced solid 
tumors

Eftilagimod alpha (efti) is a soluble 
LAG-3 and an MHC class II antagonist 
involved in the activation of the antigen-
presenting cells after CD8 T-call activa-
tion. In combination with the anti-PD-1 
CPI pembrolizumab, it showed already 
an encouraging antitumor activity by 

TABLE   

Treatment-related adverse events experienced by more than 20 % of 
patients treated with the combination of anti-LAG-3 plus sintilimab

Phase Ib (n = 18)

All grades, n (%) ≥ Grade 3, n (%)

Any TRAE 12 (66.7) 4 (22.2)

AST increased 5 (27.8) 0

ALT increased 4 (22.2) 0

Anaemia 4 (22.2) 0

Rash 4 (22.2) 0

Bilirubin conjugated increased 1 (5.6) 1 (5.6)

  Hepatic function abnormal 1 (5.6) 1 (5.6)

  Hypertension 1 (5.6) 1 (5.6)

irAE 4 (22.2) 1 (5.6)

Hypothyroidsm 3 (16.7) 0

Hyperthyroidsm 1 (5.6) 0

Dry mouth 1 (5.6) 0

Hyperglycaemia 1 (5.6) 1 (5.6)

Listed TRAEs occured in more than 20 % subjects, any TRAE ≥ Grade 3 and all irAEs
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good tolerability in patients with meta-
static melanoma [8]. Efti is currently un-
der investigation in a phase II study in 
addition to paclitaxel to treat metastatic 
breast cancer [9]. 

In the stratum D of the INSIGHT in-
vestigator-initiated (IIT) platform trial 
(NCT03252938), the combination of efti 
plus avelumab – an anti-PD-L1 inhibi-
tor – has been evaluated in patients with 
histologically confirmed locally ad-
vanced or metastatic solid tumors who 
did not receive more than three prior 
lines of therapy. The twelve enrolled pa-
tients received avelumab (800 mg, IV) 
plus efti (6 to 30 mg, SC) Q2W for a max-
imum of six months, followed by ave-
lumab maintenance therapy Q2W for a 
maximum of a half year further [10]. 

With data-cut-off of January 22, 2021, 
a PR as best response was obtained in 
five patients, one SD with clinical pro-
gression, five disease progression ac-
cording to RECIST v1.1 and one clinical 
progression. Moreover, the disease con-
trol rate (DCR) reached 50 %. Concern-
ing the safety, among ten serious ad-
verse events (SAEs) reported, none of 
them was related to the treatment. The 
most frequently observed grade ≥ 3 AEs 
were ileus (grade 3), nausea/vomiting 
(3), pain (3), hypokalemia (3), dyspha-
gia (3), impaired hearing (4), sepsis (4), 
acute renal insufficiency (5), diffuse my-
ocardial fibrosis (5) and urinary tract in-
fection (3, related to avelumab).

As no unexpected AEs occurred, the 
researchers concluded that the combi-
nation of efti plus avelumab is feasible 
and safe.

Anti-PVRIG with or without 
nivolumab in advanced solid 
malignancies

COM701 is a novel first-in-class mono-
clonal antibody designed to block 
through a high affinity binding the in-
teraction between the poliovirus recep-
tor related immunoglobulin domain 
containing (PVRIG) and its ligand – 
PVRL2 [11]. The blockade of PVRIG in-
duces an enhanced activation of T- and 
natural killer (NK) cells. At ASCO meet-
ing 2021, Vaena et al. reported about re-
sults of an ongoing phase I study 
(NCT03667716) concerning the safety 
and tolerability, pharmacokinetics, and 
antitumor activity in patients with histo-
logically confirmed locally advanced or 
metastatic solid tumors [12]. 

So far, 36 patients in monotherapy 
arm (A) received COM701 (0.01–
20 mg/kg dose escalation, IV, Q3/
Q4W). In arm B, 15 patients were ad-
ministered additionally nivolumab 
(360 mg or 480 mg) to COM701 (0.3–
20 mg/kg dose escalation) Q3/Q4W 
until the data-cut-off date (April 15, 
2021). In the monotherapy group, the 
ORR was 3 % and the DCR 47 %, while 
in the combination group, these pa-
rameters amounted respectively to 
13 % and 67 %. The Spider plot is show-
ing the response in patients with a 
measurable disease (Figure 2). Over-
all, a CR, PR or SD was reached as best 
response in 52 % (n = 11/21) of patients 
with prior treatment refractory disease 
and in 72 % (n = 13/18) of those previ-
ously treated with a CPI. 

At the maximal administered dose 
evaluated and chosen for the expansion 
cohorts (20 mg/kg COM701 alone or 
with 480 mg nivolumab), no DLTs were 
observed in both arms. Grade 3 TEAEs 
were experienced by 29 % (n = 11/38) of 
patients in arm A and in 44 % (n = 7/16) 
of those in the combination arm; they 
were concerning mostly ascites (8 %), 
dyspnea (5 %), nausea (3 %), diarrhea 
(3 %), vomiting (3 %) and abdominal 
pain (3 %) in arm A, as well as anemia 
(13 %), nausea (6 %) and back pain (6 %) 
in arm B. No TEAE grade 4 was reported, 
but one malignant neoplasm progres-
sion (breast cancer, TEAE grade 5) was 
observed in arm B.

The combination of COM701 plus 
nivolumab had an acceptable safety 
profile, was well tolerated, and showed 
a durable antitumor activity in exten-
sively pretreated patients. 

Anti-TGF-β combined with 
spartalizumab in advanced 
solid tumors

The transforming growth factor beta 
(TGF-β) pathway signaling is involved 
in the immune regulation and plays es-
pecially a role in T-cell exhaustion, im-
mune escape and resistance to immune 
checkpoint blockade [13]. Therefore, 
there is a scientific rationale to combine 
CPI with TGF-β inhibitor to improve the 
efficacy of the immunotherapy [14]. 
NIS793 is a novel anti-TGF-β monoclo-
nal antibody and spartalizumab an anti-
PD-1 inhibitor, whose safety has been 
already demonstrated in a first-in-hu-
man phase I study in patients with ad-
vanced solid tumors [15]. 

The results of a dose escalation and 
dose expansion first-in-man phase Ib 
(NCT02947165) of NIS793 first alone, 
than combined with spartalizumab by 
proven good safety have been recently 
presented at ASCO 2021 [16]. The safety 
and tolerability, as well as the determi-
nation of the recommended dose for ex-
pansion. Patients received initially 
NIS793 (0.3 to 1 mg/kg, Q3W) mono-
therapy; dose escalation continued then 
with NIS793 (0.3 to 30 mg/kg, Q3W) 
plus spartalizumab (300 mg, Q3W) or 
NIS793 (20 to 30 mg/kg, Q2W) plus 
spartalizumab (400 mg, Q4W). 

In total, 60 patients were treated in 
the dose escalation phase and 60 more 
(11 in monotherapy arm and 49 in the 

Figure 2: Spider plot: response among DLT-evaluable set (patients with measurable disease enrolled 
into dose escalation, patients in COM701 monotherapy expansion cohort).

P
er

ce
nt

 c
ha

ng
e 

fr
om

 b
as

el
in

e 
in

 ta
rg

et
 le

si
on

(s
)

 PR (n = 2)
 SD (n = 21)
 PD (n = 15)

Days on treatment

500 250 300 350 400 450150 200100
-100

-80

-60

-40

-20

0

20

60

80

40

100

120

140

2/2021memo 19© Springer-Verlag



ASCO 2021 special issue

combination arm) in the dose expan-
sion phase with the recommended dose 
(NIS793 2100 mg + spartalizumab 
300 mg, Q3W) at the time of the analysis 
(December 1, 2020). The population 
was heavily pretreated, as nearly half of 
them had at least four prior therapies. 
Best response obtained were four PRs 
(3 %) and 28 SDs (23 %) – including 
twelve which lasted for more than four 
months – and 71 PDs (59 %). The dura-
tion of response (DoR) attained by MSS-
CRC (microsatellite stable colorectal 
cancer) cases (40.8 % of all patients) and 
NSCLC (non-small cell lung cancer) 
cases  (18.3 %) is shown in Figure 3. 
Moreover, gene expression and protein 
analyses in tumoral tissues suggested a 
modulation of the TGF- β pathway.

No DLTs were observed. Most of tox-
icities reported were grade 1 or 2, with 
dermatological ones being the most 
common (rash and pruritus); 13 pa-
tients (11 %) experienced grade 3 
TRAEs, including rash (3 %), hypona-
tremia (2 %), as well as elevated lipase 
or amylase, adrenal insufficiency, and 
diarrhea (1 % each). No TRAEs grade 4 
or 5 were observed. Treatment-related 
serious adverse events were observed in 
7 % of patients.

The authors concluded that a prelim-
inary antimoral activity was shown with 
this dual therapy, which was well toler-
ated in the recommended dose in pa-
tients with advanced malignant entities. 

CPI combinations in 
unselected cold tumors

Cold tumors are usually not responding 
to immunotherapy, as they are sur-
rounded by cells able to suppress the 
immune response and keep T cells at 

distance. Therefore ORRs < 10 % were 
obtained in clinical trials with com-
bined CPIs in this kind of tumors [17].  
At ASCO 2021, an analysis performed in 
CPI-naïve patients with cold tumors 
treated between 2015 and 2021 with im-
mune combinations was presented [18]. 
Clinicopathological data and antitumor 
activity were extracted from a prospec-
tive database.

Among the 97 patients analyzed, me-
dian age was 62 years; the most repre-
sented tumor types were microsatellite 
stable (MSS) colorectal cancer (61 %) or 
ovarian cancer (14 %). In total, 69 % of 
patients received as combined treat-
ment an anti-PD-1/L1 plus another CPI 
(most frequently anti-LAG3 and CD40 
antagonist) (Figure 4). No patient 
achieved a response; the clinical benefit 
rate – defined as complete response 
(CR) + PR + SD for at least 4 months – 
was 15.3 %, with 58 patients (60 %) 
reaching a PD. Additionally, 20 patients 
(21 %) had a hyperprogressive disease 
(HPD) per RECIST v1.1 as previously 
defined by Matos et al. [19]. The median 
progression-free survival (PFS) was 1.9 
months (95 % CI, 1.7-2.0) for the overall 
population and 5.9 months (95 % CI, 
5.4-NR) for the CBR group. The median 
overall survival (OS) for the overall pop-
ulation was 7.6 months (range, 5.9-9.5), 
with a benefit for patients presenting a 
good LIPI (lung immune prognostic in-
dex) score (12.6 vs. 6.2 months; HR, 1.9; 
95 % CI, 1.1-3.3; p = 0.02).

Out of 33 patients (34 %) who experi-
enced immune-mediated toxicities, 
four patients (12 %) had grade 3 irAE 
(dry mouth, hypertransaminasemia, 
myocarditis and decreased neutrophil 

Figure 3: Duration of treatment in the expansion cohort

Figure 4: Anti PD-1/PD-L1 combinations

 MSS-CRC
 NSCLC
    
    PR
    SD
    PD

Ongoing

0 4 8 12 16 20 24 28 48 52 56 603632 4440

Duration of exposure (weeks)

Anti PD1/L1 + 
another ICI

Anti PD1/L1 + 
other molecule

Bispecific 
antibodies

52.3 %

20.9 %

26.8 %

69 %

9.3 %

77.8 %
22.2 %

 Anti - LAG3 
 CD40 agonist 
 Other* anti PD1/L1 + another ICI 

 SPH2 inhibitor
 Anti p53-HDM2 
 Other+ anti PD1/L1 + other molecule 
 Anti PD1/L1 + CD137 ag. 
 Anti PD1/L1 + anti LAG3

*
T-VEC
Adenosine 2A receptor agonist
CTLA-4
Argniase Inhibitor
GITR agonist
ICOS agonist
IDO inhibitor
STING agonist
TLR4 agonist
TLR7 agonist
TIGIT antagonist
CD38 inhibitor

+
antiVEC
TGFB Inhibitor

38.2 %

33.3 %

28.5 %

21.7 %P
at

ie
nt

s 
(%

)

2/2021 memo20 © Springer-Verlag



ASCO 2021special issue

1 Fukumura D et al., Enhancing cancer immuno-
therapy using antiangiogenics: opportunities and 
challenges. Nat Rev Clin Oncol 2018; 15(5): 325-
340.
2 Allen E et al., Combined antiangiogenic and 
anti-PD-L1 therapy stimulates tumor immunity 
through HEV formation. Sci Transl Med 2017; 
9(385).
3 Girard N et al., Phase Ib study of BI 836880, a 
VEGF/Ang2-blocking nanobody, in combination 
with BI 754091, an anti-PD-1 antibody: Initial re-
sults in patients (pts) with advanced non-small 
cell lung cancer (NSCLC). J Clin Oncol 2020; 
38(suppl 15; abstr 9566).
4 Hussein M et al., Platform trial of ezabenlimab 
(BI 754091), an anti-PD-1 antibody, in patients 
(pts)with previously treated advanced solid tu-
mors: Combination with BI 836880, aVEGF/Ang2-
blocking nanobody. J Clin Oncol 2021; 39(suppl 
15; Abstr 2582).
5 Frentzas S et al., AdvanTIG-105: Phase 1 
dose-escalation study of anti-TIGIT monoclonal 
antibodyociperlimab (BGB-A1217) in combination 
with tislelizumab in patients withadvanced solid 
tumors. J Clin Oncol 2021; 39(suppl 15; abstr 
2583).
6 Lythgoe MP et al., Gene of the month: lympho-
cyte-activation gene 3 (LAG-3). J Clin Pathol 
2021; epub ahead a print.
7 Zhou C et al., Phase Ia/Ib dose-escalation 
study of IBI110 (anti-LAG-3 mAb) as a single 
agentand in combination with sintilimab (anti-
PD-1 mAb) in patients (pts) withadvanced solid 
tumors. J Clin Oncol 2021; 39(suppl 15; abstr 
2589).
8 Atkinson V et al., Eftilagimod alpha, a soluble 
lymphocyte activation gene-3 (LAG-3) protein plus 
pembrolizumab in patients with metastatic mela-
noma. J Immunother Cancer 2020; 8(2).
9 Dirix L et al., AIPAC: a Phase IIb study of efti-
lagimod alpha (IMP321 or LAG-3Ig) added to 
weekly paclitaxel in patients with metastatic 
breast cancer. Future Oncol 2019; 15(17): 1963-
1973.

REFERENCES

10 Goetze T et al., Phase I INSIGHT platform 
trial: Advanced safety and effcacy data from stra-
tumD evaluating feasibility and safety of eftilagi-
mod alpha (soluble LAG-3 protein)combined with 
avelumab in advanced solid tumors. J Clin Oncol 
2021; 39(suppl 15; abstr 2518).
11 Li Y et al., Blockade of checkpoint receptor 
PVRIG unleashes anti-tumor immunity of NK cells 
in murine and human solid tumors. J Hematol On-
col 2021; 14(1): 100.
12 Vaena DA. et al., COM701 with or without 
nivolumab: Results of an ongoing phase 1 study 
of safety, tolerability and preliminary antitumor ac-
tivity in patients with advancedsolid malignancies. 
J Clin Oncol 2021; 39(suppl 15; abstr 2504).
13 Bai X et al., Blocking TGF-β Signaling To En-
hance The Efficacy Of Immune Checkpoint In-
hibitor. Onco Targets Ther 2019; 12: 9527-9538.
14 Grauel AL et al., TGFβ-blockade uncovers 
stromal plasticity in tumors by revealing the exist-
ence of a subset of interferon-licensed fibroblasts. 
Nat Commun 2020; 11(1): 6315.
15 Naing A et al., A first-in-human phase 1 dose 
escalation study of spartalizumab (PDR001), an 
anti-PD-1 antibody, in patients with advanced 
solid tumors. J Immunother Cancer 2020; 8(1).
16 Bauer T et al., Phase Ib study of the anti-
TGF-β monoclonal antibody (mAb) NIS793 com-
binedwith spartalizumab (PDR001), a PD-1 inhibi-
tor, in patients (pts) with advancedsolid tumors. J 
Clin Oncol 2021; 39(suppl 15; abstr 2509).
17 Galon J et al., Approaches to treat immune 
hot, altered and cold tumours with combination 
immunotherapies. Nat Rev Drug Discov 2019; 
18(3): 197-218.
18 Saavedra O et al., Evaluating the role of im-
mune-checkpoint inhibitor (ICI) combinations in 
patients (pts) with unselected “cold” tumors en-
rolled in early clinical trials (CT). J Clin Oncol 
2021; 39(suppl 15; abstr 2597).
19 Matos I et al., Capturing Hyperprogressive 
Disease with Immune-Checkpoint Inhibitors Using 
RECIST 1.1 Criteria. Clin Cancer Res 2020; 26(8): 
1846-1855.

20 Wang J et al., Targeted therapeutic options 
and future perspectives for HER2-positive breast 
cancer. Signal Transduct Target Ther 2019; 4: 34.
21 Ayoub NM et al., Immunotherapy for HER2-
positive breast cancer: recent advances and com-
bination therapeutic approaches. Breast Cancer 
(Dove Med Press) 2019; 11: 53-69.
22 Weisser N et al., The Bispecific Antibody Za-
nidatamab (ZW25) Has Unique Mechanisms of 
Action and Durable Anti-Tumor Activity in HER2-
Expressing Cancers. AACR 2021 (Abstr 1005) 
2021.
23 Oh D et al., Safety, anti-tumour activity, and 
biomarker results of the HER2-targeted bispe-
cific antibody ZW25 in HER2-expressing solid 
tumors. Ann Oncol 2019; 30 (suppl_9): ix22-
ix29.
24 Meric-Berstam F et al., Zanidatamab (ZW25) 
in HER2-positive biliary tract cancers (BTCs): 
Results from a phase I study. J Clin oncol 2019; 
39(suppl 3; abstr 299).
25 Pernas S et al., HER2-positive breast cancer: 
new therapeutic frontiers and overcoming resist-
ance. Ther Adv Med Oncol 2019; 11: 
1758835919833519.
26 Lee A et al., Tislelizumab: First Approval. 
Drugs 2020; 80(6): 617-624.
27 Zhang T et al., The binding of an anti-PD-1 
antibody to FcγRΙ has a profound impact on its bi-
ological functions. Cancer Immunol Immunother 
2018; 67(7): 1079-1090.
28 Lee K et al., Zanidatamab, an anti-HER2 
bispecific antibody, plus chemotherapy with/with-
outtislelizumab as first-line treatment for patients 
with advanced HER2-positivebreast cancer or 
gastric/gastroesophageal junction adenocarci-
noma: A phase1B/2 trial-in-progress. J Clin Oncol 
2021; 39(suppl 15; abstr TPS2656).

count) and 1 patient (3 %) grade 4 irAE 
(hyperglycemia). Overall, 33 % of pa-
tients who had PD developed irAEs.

The researchers concluded that CPI 
combinations showed only very limited 
activity in patients with unselected cold 
tumors and are associated with sub-
stantial risk for irAE and HPD.

Zanidatamab plus 
chemotherapy, with or without 
tislelizumab

Patients with HER2 tumors tend to de-
velop resistance and/or relapse towards 
HER2-targeted therapies; therefore, 
those patients are characterized by a 
poor survival and a lack of therapeutic 

responses [20, 21]. Zanidatamab is a 
novel anti-HER2 bispecific antibody 
that lead to enhanced tumor cell bind-
ing [22]; in a previously published early 
phase trial, Zanidatamab was well toler-
ated and showed antitumor activity in 
advanced HER2-positive tumors [23, 
24]. The combination of HER2-targeting 
agents with chemotherapy led to im-
proved survival [25]. Tislelizumab, 
which has been designed to overcome 
resistance to CPI, demonstrated good 
tolerability and antitumoral activity as 
monotherapy or combined with chem-
otherapy in advanced solid malignan-
cies [26, 27].

At the ASCO Annual Meeting 2021, 
the design of a currently ongoing phase 

Ib/II trial was presented (NCT02892123) 
[28]. In cohort 1, zanidatamab (30mg/kg 
or 1800 mg, IV, Q3W) plus docetaxel 
(75 mg/m2, IV, Q3W) is evaluated as 
first-line therapy of patients with HER2+ 
metastatic breast cancer; in cohort 2, 
zanidatamab plus chemotherapy (Q3W) 
is combined to tislelizumab (200 mg, 
IV) in treatment-naïve patients with 
HER2+ advanced gastric/gastroesopha-
geal junction adenocarcinoma (GC/
GEJC). The co-primary study endpoints 
are safety and ORR per RECIST v1.1, 
while secondary endpoints include 
DoR, time to response, PFS, DCR, and 
OS. The study is intended to be con-
ducted in twelve centers in Asia and to 
enroll approximately 50 patients. n
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In 2020, more than 604,000 new cases of 
esophageal cancer (EC) were diag-
nosed; EC was the sixth leading cause of 
cancer-related death worldwide [1]. Es-
pecially in Asia, the incidence of EC is 
high; for instance in China, its mortality 
rate reaches the fourth place of all 
deaths caused by cancer [2]. Esophageal 
squamous cell carcinoma (ESCC) ac-
counted globally for approximately 85 % 
of all EC affected patients [3], with more 
than half of all ESCC cases worldwide 
are observed in China [4]. As most pa-
tients with ESCC are diagnosed in an 
advanced stage of the disease, their 
prognosis is poor, with an estimated 
5-year survival rate of approximately 
5 % [5]. Paclitaxel plus cisplatin or 5-FU 
plus cisplatin were the standard first-
line therapy of advanced ESCC for al-
most two decades [6]. Considering that 
1L chemotherapy leads to suboptimal 
overall survival (OS), alternative treat-
ment options for this difficult-to-treat 
cancer with high related mortality 
(90 %) are scarce [1, 7]. 

In ESCC, PD-L1 overexpression (up 
to 62 %) is significantly associated with 
poor prognosis [8]. In previous clinical 
trials, the combination of an immune 
checkpoint inhibitor (CPI) and chemo-
therapy has demonstrated synergistic 
antitumoral activity [9]. However, only 
moderate improvements in terms of 
ORR and OS have been obtained so far 

with anti-PD-1 CPI versus chemother-
apy as first-line treatment in patients 
with advanced ESCC [10], as well as for 
2L therapy in patients with recurrent, lo-
cally advanced or metastatic ESCC who 
progressed on or after one prior line of 
systemic treatment [11, 12].

Immunotherapy benefit in 
ESCC

In the phase III ATTRACTION-3 trial, 
the anti-PD-1 CPI nivolumab used as 
monotherapy has proven to be superior 
to chemotherapy in terms of OS in pa-
tients with ESCC that was refractory or 
intolerant to previous chemotherapy 
[11]. Additionally, nivolumab plus ipili-
mumab already showed significant an-
titumoral efficacy across several tumor 
types [13]. 

In the randomized, phase III Check-
Mate 648 study (NCT03143153), the effi-
cacy and safety of nivolumab as front-
line treatment were evaluated in 
patients with unresectable, advanced, 
recurrent, or metastatic ESCC following 
a 3-arm design (1:1:1) nivolumab plus 
chemotherapy (CT), nivolumab plus 
anti-CTLA-4 CPI ipilimumab, or chem-
otherapy alone. The treatment adminis-
tered was either nivolumab (240 mg 
every other week [Q2W]) plus chemo-
therapy (fluorouracil + cisplatin Q4W), 
or nivolumab (3 mg/kg Q2W) plus ipili-

mumab (1 mg/kg Q6W), or chemother-
apy alone until disease progression, dis-
continuation due to toxicity, withdrawal 
of consent or study end. OS and pro-
gression-fee survival (PFS) according to 
a blinded independent central review 
(BICR) in patients whose tumor cells ex-
pressed at least 1 % PD-L1 were the dual 
primary endpoints.

The primary analysis presented at 
ASCO 2021 included 970 enrolled pa-
tients [14]. After a minimum of 12.9 
months follow-up, compared to chemo-
therapy alone, the regimen nivolumab 
plus chemotherapy showed a signifi-
cant OS benefit compared to chemo-
therapy (15.4 vs 9.1 months; HR, 0.54; 
99.5 % CI, 0.37-0.80; p < 0.0001) (Fig-
ure 1A) and a meaningful PFS advan-
tage (6.9 vs 4.4 months; HR, 0.65; 98.5 % 
CI, 0.46-0.92; p<0.0023) in patients with 
tumor cells PD-L1 ≥ 1%. Similarly, me-
dian OS was significantly better in the 
nivolumab + ipilimumab arm com-
pared to chemotherapy alone (13.7 vs 
9.1 months; HR, 0.64; 99.5 % CI, 0.46-
0.90; p < 0.001) (Figure 1B), but no PFS 
benefit was observed. Among patients 
with PD-L1 expressing tumors, the ORR 
reached 53 % in the nivolumab + 
chemo therapy arm versus 35 % in the 
nivolumab + ipilimumab arm versus 
20 % with chemotherapy alone, while 
median DoR amounted to 8.4 versus 
11.8 versus 5.7 months, respectively. 

Figure 1: Overall survival curves for nivolumab plus chemotherapy vs. chemotherapy alone (A) and nivolumab plus ipilimumab vs. chemotherapy (B).
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Similar findings were observed regard-
less of PD-L1 expression.

In terms of safety, most common 
any-grade treatment-related adverse 
events (TRAEs) (≥ 10 %) included nau-
sea, decreased appetite and stomatitis 
in the nivolumab plus chemotherapy 
arm (96 %), as well as in the chemother-
apy (90 %) arm, whereas rash, pruritus 
and hypothyroidism were reported with 
nivolumab plus ipilimumab (80 %). 
Most selected side effects with potential 
immunologic etiology that require fre-
quent monitoring/intervention experi-
enced by study participants were grade 
1 or 2; grades 3 and 4 TRAEs occurred in 
≤ 6 % of patients across several organ 
categories. In comparison to previous 
studies with those CPIs, no new safety 
signals were detected. 

The authors concluded that both 
nivolumab plus chemotherapy and the 
dual immunotherapy regimen are po-
tential new 1L standards of care for pa-
tients with advanced ESCC, particularly 
for those with PD-L1 positive tumors.

RATIONALE 302: tislelizumab 
as 2L therapy of ESCC

Tislelizumab is an IgG4 monoclonal an-
tibody against PD-1, which might avoid 
the development of resistance to anti-
PD-1 therapy [15]. In early phase stud-
ies, the antitumoral activity of tisleli-
zumab monotherapy was already 
shown in several solid tumors including 
ESCC [16]. Therefore, the authors hy-
pothesized that tislelizumab might be 
an alternative treatment to the current 
chemotherapy standard.

RATIONALE 302 was a global, phase 
III trial (NCT03430843) that investi-
gated the efficacy and safety of tisleli-
zumab compared to chemotherapy in 
patients with histologically confirmed 
advanced/unresectable or metastatic 
ESCC, who progressed during or after a 
prior systemic therapy. Tislelizumab 
was administered at 200 mg intrave-
nously (IV) every three weeks; the in-
vestigator-chosen therapy consisted of 
paclitaxel or docetaxel or irinotecan. 
The primary analysis of the data was 
presented at ASCO 2021 [17].

In total, 512 patients from 132 sites 
across 10 countries in Asia, Europe and 
North America, were randomized 1:1. 
The study met its primary endpoint as a 
significantly better median OS was ob-

served with tislelizumab compared to 
the chemotherapy arm (8.6 vs 6.3 
months; HR, 0.70; 95 % CI, 0.57-0.85; 
p = 0.0001). In patients with PD-L1 ex-
pression  ≥ 10 % by vCPS, tislelizumab 
showed a clinically meaningful OS im-
provement – the key secondary end-
point – over chemotherapy with a 46 % 
reduction in the risk of death (10.3 vs 6.8 
months; HR, 0.54; 95 % CI, 0.36-0.79; 
p = 0.0006) An OS benefit was consist-
ently observed across all pre-defined 
subgroups. Compared to chemother-
apy, a higher response rate was ob-
tained with tislelizumab (ORR, 20.3 vs 
9.8 %) and the responders showed a 
more durable DoR (7.1 vs 4.0 months; 
HR, 0.42; 95 % CI, 0.23-0.75). 

Overall, 19 % of tislelizumab-treated 
patients experienced grade ≥ 3 TRAEs 
versus 56 % in the group who received 
chemotherapy. TRAEs leading to treat-
ment discontinuation amounted to 7 % 
with tislelizumab and 14% with chemo-
therapy. No new safety signals were de-
tected.

As tislelizumab showed a statistically 
significant and clinically meaningful im-
provement in OS compared to chemo-
therapy, as well as a better safety profile, 
the researchers concluded that it might 
be a potential new standard second-line 
therapy option for patients with ad-
vanced/unresectable or metastatic 
ESCC.

Synergy between 
immunotherapy and 
chemotherapy in ESCC

During a presentation at ASCO 2021 
[18], the first author Rui-hua Xu spoke 
about a potential synergistic effect be-
tween immunotherapy and chemother-
apy in patients with advanced or meta-
static ESCC. The efficacy and safety of 
camrelizumab – an anti-PD-1 monoclo-
nal antibody that already showed prom-
ising antitumoral activity in 2L ESCC 
(ESCORT trial) [19] – was thus evaluated 
in the phase III ESCORT-1st study 
(NCT03691090) as first-line therapy for 
advanced or metastatic ESCC patients. 
Study patients received either camreli-
zumab (200 mg) plus chemotherapy 
(paclitaxel and cisplatin for up to 6 cy-
cles) or only the chemotherapy doublet 
IV Q3W. The co-primary endpoints 
were PFS assessed per IRC (independ-
ent review committee) and OS.

The first interim analysis presented 
the data of 596 eligible patients (median 
age of 62 years; mostly male patients) 
from 60 Chinese hospitals, who were 
randomized 1:1 to each arm. With a me-
dian follow-up of 10.8 months, a statisti-
cally significant median OS improve-
ment was observed when camrelizumab 
was added to the dual chemotherapy 
regimen (15.3 vs 12.0 months; HR, 0.70; 
95 % CI, 0.56-0.88; p = 0.001). Concern-
ing the median IRC-PFS, camrelizumab 
plus chemotherapy reduced the risk or 
progression or death by 44 % compared 
to chemotherapy alone (6.9 vs 5.6 
months; HR, 0.56; 95 % CI, 0.46-0.68; 
p < 0.001). Both OS and PFS benefits 
were observed in nearly all analyzed 
subgroups. In the immune-chemother-
apy arm compared to the control arm, a 
higher response rate (ORR, 72.1 vs 
62.1 %; CRs, 20 vs 11; PRs, 195 vs 174; 
SDs, 57 vs 80) and a longer DoR (7.0 vs 
4.6 months) were observed. 

A similar incidence of grade ≥ 3 
TRAEs was observed in both patient 
groups; serious AEs occurred in 30.2 % 
of patients in the investigational arm 
and 23.2 % in the control arm. Camreli-
zumab plus chemotherapy showed a 
manageable safety profile and no new 
safety signals were identified. 

Based on those findings, the author 
concluded that camrelizumab com-
bined with paclitaxel plus cisplatin 
might be a new promising 1L therapy 
option for those patients; he also re-
vealed that a new drug application dos-
sier was already submitted to the China 
National Medical Products Administra-
tion for the approval of the combined 
immunochemotherapy in this setting. 

Expanded analysis of 
CheckMate 649 in GC/GEJC/
EAC

For patients with advanced or meta-
static HER2-negative gastric cancer 
(GC) or gastroesophageal junction can-
cer (GEJC), 1L chemotherapy led to lim-
ited outcome, with a median OS of less 
than a year [20]. In the randomized, 
phase III CheckMate 649 study 
(NCT02872116), the efficacy and safety 
of first-line nivolumab plus chemother-
apy versus chemotherapy alone was 
evaluated in advanced GC/GEJC/EAC 
(esophageal adenocarcinoma). In this 
trial, eligible patients with previously 
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untreated, unresectable advanced or 
metastatic GC/GEJC/EAC – except those 
HER2-positive - were randomized 1:1:1 
to receive either nivolumab (360 mg, 
Q3W or 240 mg, Q2W) plus chemother-
apy (Xelox, Q3W or Folfox, Q2W) or 
nivolumab plus ipilimumab (Q3W x 4, 
then nivolumab 240 mg, Q2W) or only 
the chemotherapy regimen.

The first data of this trial were pre-
sented at ESMO 2020 [21]; the immuno-
chemotherapy combination showed an 
OS superiority and a PFS benefit com-
pared to chemotherapy alone. Based on 
those findings, nivolumab plus chemo-
therapy received FDA approval as 1L 
therapy for GC/GEJC/EAC in April 2021. 
At this year’s ASCO meeting, an ex-
panded analysis of the CheckMate 649 
was presented [22].

In this updated analysis, the OS (13.8 
vs 11.6 months; HR, 0.80; 95 % CI, 0.68-
0.94; p = 0.0002) and PFS (7.7 vs 6.9 
months; HR, 0.77; 95 % CI, 0.68-0.87) 
benefits of the immunochemotherapy 
combination over chemotherapy in all 
randomized patients were confirmed. 
To note, OS advantage was observed 
across multiple prespecified subgroups. 
A higher response was obtained in the 
investigational arm compared to the 
control arm (ORR, 58 vs 46 %; CRs, 10 vs 
6; PRs, 48 vs 40; SDs, 28 vs 33); this ORR 
benefit was observed regardless of the 
PD-L1 expression status and was more 
durable (DoR, 8.5 vs 6.9 months, respec-
tively). 

In total, TRAEs grade 3-4 were expe-
rienced by 59 % of patients in the 
nivolumab plus chemotherapy group 
and in 44 % of those in the chemother-
apy group. Concerning the HR-QoL, pa-
tients in the investigational arm showed 
a decreased risk of symptom deteriora-
tion on treatment compared to the pa-
tients in the control group (HR, 0.77; 
95 % CI, 0.63-0.95; p = 0.0129). 

These updated data further support 
this immunochemotherapy as first-
line standard treatment in patients 
with advanced HER2-negative GC/
GEJC/EAC.

Pembrolizumab in neoadjuvant 
setting in EAC patients

In patients with resectable EC or GEJC, 
neoadjuvant chemoradiotherapy (CRT) 
has been shown to improve survival 
[23]. Recently, adjuvant anti-PD-1 

nivolumab treatment following neoad-
juvant CRT has been demonstrated to 
be beneficial in resected EC/GEJC pa-
tients with residual disease (CheckMate 
577 trial) [24]. In the Keynote-590 study, 
the efficacy of anti-PD-1 pembroli-
zumab plus chemotherapy has been 
proven as efficient and safe 1L treat-
ment of EC/GEJC patients [25]. There-
fore, one might hypothesize that the ad-
dition of pembrolizumab to CRT in the 
neoadjuvant setting may further im-
prove the outcome of locally advanced 
EAC patients. 

In a randomized, phase II study, pa-
tients with T2-4 or N+ non-metastatic, 
resectable EAC or GEJC were rand-
omized 1:1 to receive either full-dose 
paclitaxel (T)/ carboplatin (C) or T/C + 
pembrolizumab as preoperative ther-
apy (NCT02998268). All study patients 
got neoadjuvant CRT, consisting in 
weekly dual chemotherapy with 41.4 Gy 
in 23 radiotherapy fractions; in the in-
vestigational arm, pembrolizumab was 
additionally administered every 3rd 
week. Following resection, all patients 
received pembrolizumab for one year. 
The rate of major pathologic response 
(MPR, defined as pathologic CR or near 
CR [< 10 % residual disease]) was pri-
mary assessed [26].

Among the 39 enrolled patients (15 
with EC or type I GEJC, 24 with type II or 
III GEJC), 79.5 % were male and the me-
dian age was 68 years. MPR rate was 
48.7 % (95 % CI, 33.0-64.4) at the time of 
the analysis. Overall, 1-year OS rate 
were 77.5 % (95 % CI, 56.4-89.3), with a 
1-year OS rate of 93.8 % (95 % CI, 63.2-
99.1) in patients with MPR and 62.5 % 
(95 % CI, 31.5-82.6) in those without 
MPR. Similarly, 1-year DFS was 60.4 % 
(95 % CI, 39.3-76.2), with 100.0 % 
achieved by patients with MPR and 
23.5 % without MPR (95 % CI, 5.8-47.9; 
p = 0.001). Interestingly, patients with 
EC showed a significantly higher MPR 
rate than those with GEJC (73.3 vs 
33.3 %). This might be explained by a 
different tumor immune microenviron-
ment in those tumor entities; indeed, 
EAC or GEJC type I tumors presented a 
greater infiltration of activated dendritic 
cells (p = 0.12), whereas GEJ tumors 
showed a significantly higher infiltra-
tion of activated B cells (p = 0.02). 

Pembrolizumab plus CRT was well 
tolerated. Post-surgery, typical post-op-
erative AEs – including wound dehis-

cence, infections, atrial fibrillation, and 
cardiac toxicities – were reported, while 
the most common toxicities of interest 
grade 3-4 observed were elevated liver 
enzymes (13.9 %), pneumonitis (11.1 %), 
elevated blood sugar (8.3 %) and adrenal 
insufficiency (2.8 %). 

In resectable EC or GEJC patients, 
the combination of pembrolizumab 
plus CRT as neoadjuvant therapy, fol-
lowed by pembrolizumab adjuvant 
treatment, was safe and more efficient 
than CRT alone in terms of MPR, DFS 
and OS. Two follow-up clinical studies 
are currently investigating the benefit of 
the addition of pembrolizumab (Key-
note-975) or nivolumab (EA2174) to 
CRT in the neoadjuvant setting.

New doublet CPI as combined 
therapy for ESCC

KN046 is the first dual CPI which has 
been designed to block both PD-1/PD-L1 
and CTLA-4 pathways simultaneously. Its 
efficacy and safety as monotherapy or in 
combination with chemotherapy is cur-
rently under evaluation in a phase II 
study in China. Patients with histologi-
cally or cytologically confirmed unresect-
able, locally advanced, recurrent, or met-
astatic ESCC are included in the study 
cohort (NCT03925870).

The preliminary results of the cohort 
3 (1L therapy) were recently presented 
at ASCO 2021 [27]. Eligible patients are 
receiving KN046 (5 mg/kg) plus pacli-
taxel (135-175 mg/m2) and cisplatin 
(75 mg/m2) intravenously Q3W for four 
to six cycles; additionally, in patients 
without progressive disease, a mainte-
nance therapy with KN046 monother-
apy (Q2W) is administered until pro-
gression or unacceptable toxicity. 
Investigator-assessed ORR per RECIST 
v1.1 is the primary endpoint.

At the time of analysis, among 15 
male patients (median age, 63 years; 
80 % stage IV) already enrolled, twelve, 
who had at least one tumor assessment, 
entered the evaluable analysis set (EAS). 
The ORR was 58.3 % (95 % CI, 21.1-78.9), 
while the DCR amounted to 91.7 % 
(95 % CI, 61.5-99.8; 4 PRs, 3 uncon-
firmed PRs and 4 SDs). One patient had 
a progressive disease (PD). 

The incidence of KN046-associated 
AEs was 80.0 %, 13.3 % of them being 
grade ≥ 3 TRAEs. Immune-related AEs 
(irAEs) of any grade were observed in 
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53.3 % of patients; most common grade 
≥ 3 irAEs experienced by 13.3 % of pa-
tients were nausea (n = 1, 6.7 %) and 
rash (n = 1, 6.7 %). 

The study group concluded that 
KN046 combined to the dual chemo-
therapy paclitaxel plus cisplatin is an ef-
ficient and safe first-line treatment, and 
therefore a potential new therapeutic 
option for patients with advanced ESCC.

AdvanTIG-203:  
dual targeting in ESCC

Because of resistance mechanism, a du-
rable outcome remains an unmet need 
in patients with recurrent, locally ad-
vanced, or metastatic ESCC who pro-
gressed on or after one prior line of sys-
temic treatment. TIGIT is a co-inhibitory 
immune checkpoint receptor expressed 
on immune cells in multiple solid tu-
mors [28]. Ociperlimab is a humanized, 
monoclonal  antibody targeting TIGIT 
with a highly specific binding activity; 
thereby, it activates the antitumoral im-
mune response through T-cells and nat-
ural killer cells [29]. The anti-PD-1 ti-

slelizumab has been designed to have a 
minimal binding to Fcy receptor on 
macrophages to abolish the antibody-
dependent phagocytosis, a mechanism 
involved in resistance to anti-PD-1 
treatment [15]. The OS superiority of ti-
slelizumab over chemotherapy in the 2L 
treatment of patients with advanced or 
metastatic ESCC was presented at this 
year’s ASCO meeting [17]. Moreover, a 
dual targeting of tumors with an anti-
TIGIT and anti-PD-1 has been already 
shown to result in a synergistic immune 
cell activation in early phase studies 
[30].

At ASCO 2021, the design of a new 
randomized, double-blind, phase II 
study named AdvanTIG-203 
(NCT04732494) – which aims to evalu-
ate the efficacy and safety of ociperli-
mab plus tislelizumab – was presented. 
This trial is currently enrolling patients 
with histologically confirmed unresect-
able, locally advanced, recurrent or 
metastatic ESCC, who are progressive 
following first-line systemic therapy and 
whose tumors express PD-L1 (CPS ≥ 10) 
[31]. This trial intends to randomize 140 

patients in each study arms: in arm A, 
patients receive IV Q3W ociperlimab 
(900 mg) plus tislelizumab (200 mg), 
while patients in arm B receive tisleli-
zumab plus placebo. The OS and ORR 
are the co-primary study endpoints; the 
multiple secondary and exploratory 
endpoints are described in the Table. 
Concerning the safety assessments, 
AEs, serious AEs (SAEs) and irAEs will 
be reported.

MATTERHORN: neoadjuvant-
adjuvant durvalumab in GC/
GEJC

In 2020, gastric cancer (GC) was the 
sixth more common cause of cancer 
worldwide and responsible of more 
than 760, 000 deaths (mortality rate of 
71 %) [1]. In Western countries, neoad-
juvant-adjuvant FLOT (5-fluorouracil + 
leucovorin + oxaliplatin + docetaxel) 
chemotherapy is the standard of care of 
resectable GC/GEJC [32]; in East Asian 
countries, surgery – followed by adju-
vant chemotherapy and eventually pre-
ceded by perioperative chemotherapy – 
is the current treatment in this setting 
[33]. Despite improved OS outcome 
thanks to new treatment advances, pa-
tients with GC/GEJC have a poor prog-
nosis, mostly due to a high recurrence 
rate [34]. Previous evidence suggested 
that the combination of an anti-PD-1 
CPI and cytotoxic chemotherapy as ne-
oadjuvant-adjuvant treatment may re-
sult in increased efficacy [35]. 

The randomized, double-blind, on-
going, global, multicenter, phase III 
MATTERHORN study (NCT04592913) 
evaluates FLOT chemotherapy plus ne-
oadjuvant-adjuvant anti-PD-1 dur-
valumab or placebo - followed respec-
tively by adjuvant durvalumab or 
placebo - in patients with histologically 
confirmed (stage II or higher) resecta-

TABLE   

Secondary and exploratory endpoints of the AdvanTIG-203 study 

Secondary endpoints Exploratory Endpoints

ORR by IRC Association between exploratory biomarkers and 
clinical efficacy, disease status, and resistance

PFS by IRC and investigators    Biomarkers include, but are not limited to, TIGIT, 
   CD226, CD155, CD112 and PD-L1, GEP, and 
   TMB/gene mutation/MSI

DoR by IRC and investigators Serum ociperlimab and tislelizumab  
concentrations at specified timepoints

DCR by IRC and investigators Immunogenic responses to ociperlimab and 
tislelizumab

CBR by IRC and investigators QoL, measured by EQ-5D-5L assessment

HRQoL
   EOTRC, QLQ-C30, and QLQ-OES18

Type, frequency, and severity of AEs and SAEs

Figure 2: MATTERHORN study design

Stratification factors

• Geographic region
• Clinical lymph node status
• PD-L1 expression status
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Arm B:
Placebo (D1) +

FLOT (D1 & D15)
Q4W x 2 cycles

Arm A:
Durvalumab (D1) +
FLOT (D1 & D15)
Q4W x 2 cycles

Arm A:
Durvalumab (D1) +
FLOT (D1 & D15)
Q4W x 2 cycles

FLOT: 5-flucrouracil 2600 mg/m2 + leucovorin 200 mg/m2 + oxaliplatin 85 mg/m2 + docetaxel 50 mg/m2 on days 1 and 15 Q4W
Durvalumab: 1,500 mg on day 1 Q4W

Durvalumab (D1)
Q4W x 10 cycles

Arm B:
Placebo (D1) +
FLOT (D1 & D15)
Q4W x 2 cycles

Placebo (D1)
Q4W x 10 cycles

Neoadjuvant Adjuvant
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ble GC/GEJC [36]. This trial is open for 
enrolment and intend to enroll 900 an-
ticancer therapy-naïve patients equally 
either in the investigational group (arm 
A) or in the control group (arm B) fol-
lowing the design described in Fig-
ure 2. The key inclusion criteria include 
a complete surgical resection of the pri-
mary tumor, as well as a performance 
status ≤ 1. Patients who received any 
prior immune-mediated therapy, as 
well as those who have peritoneal dis-
semination or distant metastasis, (ad-
eno)squamous cell carcinoma or gas-
trointestinal stromal tumor, will be 
excluded. The primary endpoint is 
event-free survival (EFS) assessed by 

BICR and/or pathology testing; the sec-
ondary endpoints enclose OS, patho-
logical complete response (pCR) rate, 
safety, and tolerability profile. 

KEYNOTE-811 study

In this ongoing, global, randomized, 
double-blind, placebo-controlled, phase 
III study (NCT03615326), the addition of 
the anti-PD-1 pembrolizumab (200 mg 
IV Q3W) to the standard-of-care (SOC) 
1L therapy (trastuzumab plus chemo-
therapy) was evaluated in unresectable 
or metastatic HER2+ G/GEJ cancer [37]. 
From the first 264 enrolled patients, the 
confirmed ORR was higher with the in-

vestigational combination compared to 
SOC (74.4 vs 51.9 %; 95 % CI, 11.2-33.7; 
p = 0.00006), with a CR rate of 11.3 vs 
3.1 %. The addition of pembrolizumab to 
SOC led to a longer median DoR (10.6 vs 
9.5 months with SOC). Grade 3-5 AEs 
were experienced by 57.1 % of patients in 
pembrolizumab + SOC arm versus 
57.4 % with SOC; discontinuation rate 
was 24.4 vs 25.9 %, respectively.

Based on these results showing a du-
rable response and a manageable safety, 
the triple regimen was approved by the 
FDA for this patient population in May 
2021.  n
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