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Abstract 

Introduction: Dual inhibition with a T-cell immunoreceptor with immunoglobulin and ITIM domains plus programmed 

death (ligand)-1 (PD[L]-1) inhibitors, with or without chemotherapy, is an emerging therapeutic strategy in metastatic 
non–small cell lung cancer (mNSCLC). The STAR-121 (NCT05502237) phase III, global, randomized, open-label 
study will investigate first-line domvanalimab (anti-TIGIT) and zimberelimab (anti–PD-1) plus chemotherapy versus 
pembrolizumab plus chemotherapy in mNSCLC with no actionable gene alterations. Participants and Methods: 
Approximately 720 participants ( ≥18 years old) with untreated mNSCLC and no EGFR and ALK mutations will be 

randomized into 3 groups (A, B, or C) in a 4:4:1 ratio and stratified by baseline PD-L1 expression (tumor cells < 50% 

vs. ≥50%), histology (squamous vs. nonsquamous), and geographic region (East Asia vs. non-East Asia). Group A 

will receive domvanalimab 1200 mg plus zimberelimab 360 mg plus platinum-doublet chemotherapy (PT), group B 

will receive pembrolizumab 200 mg plus PT, and group C will receive zimberelimab 360 mg plus PT, every 3 weeks. 
Treatment will be administered until disease progression or intolerable toxicity. Dual primary endpoints are progression- 
free survival (by blinded independent central review [BICR]) and overall survival for group A versus B. Key secondary 
endpoints comprise overall response rate (by BICR), safety, and quality of life. Exploratory endpoints include efficacy and 

safety between groups A and C, pharmacokinetics, patient-reported outcomes, and biomarkers. Conclusion: Enroll- 
ment in the STAR-121 study commenced on October 12, 2022, and is currently ongoing with completion planned by 
September 2024. The study completion is expected by December 2027. 
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Introduction 

In non–oncogene-driven metastatic non–small cell lung cancer
(mNSCLC), preferred frontline treatment is a programmed death
(ligand)-1 (PD-[L]1) inhibitor either alone in patients with high
PD-L1 expression ( ≥50% tumor proportion score) or in combina-
tion with platinum-doublet chemotherapy (PT), regardless of histol-
Submitted: Dec 13, 2023; Accepted: Dec 17, 2023; Epub: xxx 

Address for correspondence: Delvys Rodriguez-Abreu, MD, PhD, Medical Oncology 
Department Head, Hospital Universitario Insular de Gran Canaria, 13 35016, Las 
Palmas de Gran Canaria, Gran Canaria, Spain, Tel.: + 34 928318867. 
E-mail contact: drodabr@gobiernodecanarias.org 

Clinical Lung Cancer 2024 1 

I Randomized Study of Domvanalimab and Zimberelimab in Combina- 
ated Metastatic Non–Small Cell Lung Cancer With No Actionable Gene 

mailto:drodabr@gobiernodecanarias.org
https://doi.org/10.1016/j.cllc.2023.12.010
https://doi.org/10.1016/j.cllc.2023.12.010


Domvanalimab and Zimberelimab plus Chemotherapy in mNSCLC

ARTICLE IN PRESS
JID: CLLC [mNS;February 8, 2024;20:4]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 Cli
ogy or PD-L1 expression. 1 , 2 Despite improved clinical outcomes
with these agents, long-term prognosis for mNSCLC remain poor.
Many patients do not respond or experience disease progression after
initial clinical response, emphasizing an urgent need for more effec-
tive combination treatments. 3 

The T-cell immunoreceptor with immunoglobulin and
immunoreceptor tyrosine inhibitory motif ITIM domains
(TIGIT) is an immune checkpoint and an emerging target in
cancer immunotherapy. TIGIT is expressed on T-cells and natural
killer (NK) cells. 4 , 5 TIGIT high-affinity ligands include CD155
and CD112. 5 Activation of the TIGIT/CD155 pathway leads
to reduced T-cell receptor expression, resulting in impairment
of NK cells and CD8 T-cell effector functions. 5 TIGIT also
competes with the costimulatory receptor CD226 for binding to
CD155 ligands. This impairs the CD226-mediated costimula-
tory signal to the immune cells resulting in reduced antitumor
immunity. 5 

TIGIT and PD-(L)1 have distinct, nonredundant roles in regulat-
ing antitumor immune response. 5 In preclinical studies, dual block-
ade of PD-(L)1 and TIGIT has been shown to induce CD8+ T-
cell responses, resulting in increased, synergistic antitumor activity
relative to PD-(L)1 inhibition alone. 5 Several anti-TIGIT and anti–
PD-(L)1 combination therapies are being investigated for untreated
mNSCLC. 5 In a phase II randomized study with untreated PD-L1
positive mNSCLC patients, tiragolumab (anti-TIGIT) in combina-
tion with atezolizumab (anti–PD-L1) demonstrated improved clini-
cal benefit compared with atezolizumab alone. A subsequent phase
III study (NCT04294810) is ongoing to confirm the clinical benefit
with this combination. 6 

Domvanalimab (AB154) is an Fc-silent humanized IgG1 anti-
TIGIT monoclonal antibody that blocks interaction between
TIGIT and its ligand CD155, thus reducing immunosuppres-
sion of T-cells and NK cells, promoting antitumor activity. 7-10

In preclinical studies, combination of domvanalimab with an
anti–PD-1 antibody significantly increased interferon-gamma secre-
tion relative to anti–PD-1 alone. 9 Further, domvanalimab blocked
TIGIT/CD155 interaction at < 1 nM potency. 9 As domvanal-
imab is Fc-silent, it does not stimulate antibody-dependent
cytotoxicity or complement dependent cytotoxicity, thus minimiz-
ing potential depletion of TIGIT-expressing immune cells. 11

Zimberelimab is an anti–PD-1 humanized IgG4 monoclonal
antibody with demonstrated clinical efficacy and manageable
safety in tumor types including cervical cancer and Hodgkin
lymphoma. 12 , 13 

The antitumor effect of the domvanalimab and zimberelimab
combination through dual blockade of TIGIT and PD-1 was
demonstrated in the ARC-7 phase II randomized study in previ-
ously untreated patients with stage IV PD-L1-high mNSCLC. 10

At median follow-up of 18.5 months, domvanalimab plus
zimberelimab demonstrated improved efficacy versus zimberelimab
monotherapy with an overall response rate of 40% versus 30% and
median progression-free survival (PFS) of 9.3 months versus 5.4
months (hazard ratio [HR] = 0.67), respectively. 10 

Here, we present the design of STAR-121, a global, phase
III, randomized, open-label study investigating domvanalimab
and zimberelimab plus chemotherapy versus pembrolizumab plus
nical Lung Cancer 2024
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chemotherapy as first-line treatment in mNSCLC with no action-
able gene alterations. 

Methods 

Study Design and Endpoints 
In STAR-121 (NCT05502237), approximately 720 participants

with mNSCLC will be randomized in a 4:4:1 ratio to groups A
(domvanalimab plus zimberelimab plus PT), B (pembrolizumab
plus chemotherapy), and C (zimberelimab plus chemotherapy),
respectively ( Figure 1 ). Participants will be stratified by baseline
PD-L1 expression (tumor cells [TC] < 50% vs. ≥50%), histology
(squamous vs. nonsquamous), and geographic region (East Asia vs.
non-East Asia). 

The dual primary endpoints are groups A versus B PFS (by
blinded independent central review [BICR] per Response Evalu-
ation Criteria in Solid Tumors version 1.1 [RECIST v1.1]) and
overall survival (OS). Secondary endpoints are groups A versus B
overall response rate (RECIST v1.1), safety, tolerability, and quality
of life (QoL; per Non–Small Cell Lung Cancer Symptom Assess-
ment Questionnaire [NSCLC-SAQ]), and duration of response
(RECIST v1.1). Exploratory endpoints include safety (Group A vs.
C), pharmacokinetics, patient-reported outcomes, biomarkers, and
incidence of antidrug antibodies 

Participants 
Study participants must be ≥18 years of age with documented

evidence of stage IV NSCLC and measurable disease per RECIST
v1.1. Detailed inclusion and exclusion criteria are described in
Table 1 . 

Treatments 
Participants will receive domvanalimab 1200 mg plus zimbere-

limab 360 mg (both intravenous [I.V.]) in group A, pembrolizumab
200 mg I.V. in group B, zimberelimab 360 mg I.V. in group C,
on day 1 of each 21-day cycle. In all 3 study groups, participants
will also receive IV PT in each 21-day cycle. Chemotherapy will
be selected by the investigator based on histology and administered
during the first 4 cycles. Participants with squamous or adenosqua-
mous mNSCLC will receive carboplatin (day 1, maximum dose
900 mg) plus paclitaxel 200 mg/m2 (day 1) or nab-paclitaxel 100
mg/m2 (days 1, 8, and 15). For nonsquamous histology, participants
will receive carboplatin (maximum dose 750 mg) or cisplatin 75
mg/m2 , plus pemetrexed 500 mg/m2 . After the first 4 cycles, partic-
ipants with nonsquamous histology may continue with maintenance
pemetrexed until disease progression or intolerable toxicities. 

Participants will remain on treatment until disease progression
(by BICR per RECIST v1.1), death, intolerable toxicity, withdrawal
of consent, or for a maximum of 35 doses (approximately 2 years).
Treatment beyond initial disease progression will be permitted if
there is evidence of investigator-assessed clinical benefit and toler-
ability. 

Assessments 
Tumor imaging will be performed at screening, weeks 6 and 12,

then every 9 weeks through week 57, followed by every 12 weeks
until disease progression (by BICR) or initiation of subsequent
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Figure 1 STAR-121 Study Design. ECOG PS = Eastern Cooperative Oncology Group performance status; IV = intravenous; 
mNSCLC = metastatic non–small cell lung cancer; PD-L1 = programmed death ligand-1; Q3W = every 3 weeks; 
R = randomized; TC = tumor cells (SP263 scoring method). 
a PD- L1 TC will be tested by the sponsor’s central laboratory at screening, for stratification at randomization. Testing 
will be performed using Ventana PD-L1 (SP263) assay. b Domvanalimab 1200 mg, zimberelimab 360 mg, and 
pembrolizumab 200 mg are given every 3 wk (Q3W) for a maximum of 35 doses. c Choice of chemotherapy is dependent 
on histology and will be administered for 4 cycles. Patients with nonsquamous histology will receive cisplatin 75 
mg/m2 or carboplatin area under the curve 5 with pemetrexed 500 mg/m2 Q3W. Those with squamous histology will 
receive carboplatin AUC 6 Q3W with paclitaxel 200 mg/m2 Q3W or Nab-paclitaxel 100 mg/m2 weekly. After the 
completion of the first 4 cycles, maintenance pemetrexed of 500 mg/m2 Q3W will be continued only in patients with 
nonsquamous histology until progressive disease or intolerable toxicities. The first external data monitoring committee 
review was conducted after a safety run-in period, defined as approximately 20 participants randomized in group A 

completing at least 1 full study cycle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

anticancer therapy. Adverse events will be monitored throughout
the study and a safety follow-up visit will occur 30 days ( ±7 days)
after last study dose. QoL assessments will be collected on day 1
of each cycle, end of treatment, and safety follow-up. Pharmacoki-
netic and immunogenicity samples will be taken from groups A and
C on day 1 of cycles 1 to 4, 8, 12, 18, 24, 30, and end of treat-
ment. PD-L1 TC will be tested by the sponsor’s central laboratory
at screening for stratification at randomization. PD-L1 expression
status will be tested centrally using Ventana PD-L1 (SP263) assay
(Roche Diagnostics Crop., IN). 

Statistical Analysis 
Efficacy analysis will be conducted in all randomized participants

(intention-to-treat population [ITT]). PFS and OS will be analyzed
using a log-rank test stratified by randomization stratification factors
in groups A and B. A COX regression model will be used to estimate
HR, and 2-sided 95% CI and Kaplan-Meier estimates of median
PFS and median OS will be presented. Safety analysis will include
all participants who received ≥1 dose of any study drug. Treatment-
emergent period is defined as the time period from first dose of
study treatment to 30 days following the last dose of study treatment
or initiation of post-treatment anticancer therapy, whichever occurs
earlier. Descriptive statistics will be used to summarize treatment-
emergent adverse events by treatment group. Analysis of time to
first symptom deterioration in NSCLC-SAQ total score will be
Please cite this article as: Delvys Rodriguez-Abreu et al, STAR-121: A Phase I
tion With Chemotherapy Versus Pembrolizumab With Chemotherapy in Untre
Alterations Clinical Lung Cancer https //doi org/10 1016/j cllc 2023 12 010
conducted between groups A and B using a log-rank test stratified
by randomization stratification factors in the QoL analysis set (all
ITT patients with baseline and ≥1 postbaseline QoL assessment). 

The primary analysis of PFS and OS will be conducted for group
A versus B. The family-wise type I error rate for the primary and key
secondary efficacy endpoint comparisons between groups A and B
will be controlled using the graphic approach of Maurer and Bretz. 14

No formal hypothesis testing will be conducted to compare groups
A and C. 

Current Status 
The study enrollment commenced October 12, 2022, and is

currently ongoing globally, including in North America, South
America, Europe, and Asia, with completion planned by Septem-
ber 2024. The estimated study completion is December 2027. 

Discussion 

The hypothesis of the STAR-121 study is that domvanalimab
and zimberelimab in combination with chemotherapy will improve
clinical outcomes compared with zimberelimab or pembrolizumab
plus chemotherapy in participants with untreated mNSCLC
without EGFR or ALK aberrations, regardless of PD-L1 expres-
sion. 15 Anti–PD-(L)1 agents induce enhanced T-cell responses and
antitumor activity, and chemotherapy can further enhance immune
responses by increasing the immunogenicity of the tumor microen-
Clinical Lung Cancer 2024 3
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Table 1 Key Participant Eligibility Criteria for STAR-121 

Inclusion Criteria 

• Patients aged ≥18 y able to understand and give written informed consent with pathologically documented stage IV NSCLC at the time of enrollment (based on AJCC, 
8th edition), documented negative test results for EGFR and ALK (for participants with nonsquamous histology), and a life expectancy ≥3 mo 

• Adequate tumor tissue from locations not radiated prior to biopsy to evaluate PD-L1 status prior to randomization 
• No prior systemic treatment of metastatic NSCLC a 
• Measurable disease per RECIST v1.1 criteria by investigator assessment b 
• Bone scan required for participants with known or suspected bone metastasis within 6 wk before randomization 
• ECOG performance 0 or 1 
• Adequate organ function 

◦ Adequate hematologic counts: Without transfusion or growth factor within 2 wk of study drug initiation; hemoglobin ≥9 g/dL, absolute neutrophil count 
≥1500/mm3 , and platelets ≥100,000/μL 

◦ Adequate hepatic function: Total bilirubin ≤1.5 ULN, aspartate aminotransferase and alanine aminotransferase ≤2.5 ULN or ≤5 ULN if known liver metastases, 
and serum albumin > 3 g/dL 

◦ Creatinine clearance: At least 45 mL/min (60 mL/min for participants receiving cisplatin) as assessed by the Cockcroft-Gault equation 
• Must agree to use protocol-specified method(s) of contraception from screening visit until 6 mo after last dose of chemotherapy and 120 d after the last dose of 

domvanalimab, zimberelimab, and pembrolizumab (or longer according to local regulatory requirements) 
• Willing and able to comply with the requirements and restrictions in this protocol 

Exclusion Criteria 

• Mixed SCLC and NSCLC histology 
• Known gene alterations in ROS1, NTRK, BRAF, RET , or other actionable driver oncogenes with approved therapies 
• Positive serum pregnancy test or breastfeeding or have plans to breastfeed 
• Prior treatment with any anti–PD-1, anti–PD-L1, or any other antibody targeting an immune checkpoint 
• Known hypersensitivity to study drug(s), metabolites, or formulation excipients 
• Requirement for ongoing therapy with prohibited drugs per study protocol 
• Have an active second malignancy or an active second malignancy within 3 y prior to enrollment c 
• Active autoimmune disease that required systemic treatment in the past 2 y d 
• Receiving chronic systemic steroids ( > 10 mg/d prednisone equivalent) 
• Significant third space fluid retention not amenable for required repeated drainage 
• Untreated CNS metastases and/or carcinomatous meningitis e 
• Cardiac disease: MI or unstable angina within 6 mo of enrollment, history of cardiac arrhythmias requiring medication except for well-controlled AF, or NYHA class ≥

III CHF or LVEF < 40% 

• Active chronic inflammatory bowel disease (ulcerative colitis, Crohn’s disease) or gastrointestinal perforation within 6 mo prior to enrollment 
• History of non-infectious pneumonitis/ILD that required steroid treatment or current pneumonitis/ILD 
• RT within 2 wk prior to first dose of study treatment or RT to the lung with > 30 Gy within 6 mo of the first dose of the study; patients must have recovered to grade 1 or 

lower from all radiation-related toxicities, not require corticosteroids, and have not had radiation pneumonitis 
• Allogenic tissue/solid organ transplant 
• Active infection requiring treatment 
• Live virus vaccination within 30 d of planned treatment start; seasonal flu and COVID-19 vaccines not containing live virus are permitted 
• Known history of HIV-1 or -2 with uncontrolled viral load or taking medications that may interfere with the metabolism of study drugs 
• Known acute hepatitis B, known chronic hepatitis B infection with active untreated disease, or known active hepatitis C infection; in patients with a history of hepatitis 

B virus or hepatitis C virus, patients with detectable viral loads will be excluded 
• Concurrent medical or psychiatric conditions that may be likely to confound study interpretation or prevent completion of study procedures 

Abbreviations: AF = atrial fibrillation; AJCC = American Joint Committee on Cancer; CHF = congestive heart failure; CNS = central nervous system; COVID-19 = coronavirus disease 2019; 
ECOG = Eastern Cooperative Oncology Group; HIV = human immunodeficiency virus; ILD = interstitial lung disease; LVEF = left ventricular ejection fraction; MI = myocardial infarction; 
NSCLC = non–small cell lung cancer; NYHA = New York Heart Association; PD-1 = programmed death-1; PD-L1 = programmed death ligand-1; RECIST = Response Evaluation Criteria in 
Solid Tumors version 1.1; RT = radiation therapy; SCLC = small cell lung cancer; ULN = upper limit of normal. 
a Patients who received chemotherapy for nonmetastatic disease are eligible if the treatment was completed at least 12 mo prior to the start of study treatment. 
b Tumor lesions situated in a previously irradiated area are considered measurable if progression has been demonstrated in such lesions. 
c Patients with a history of malignancy that has been completely treated, with no evidence of active cancer for at least 3 y prior to enrollment, or with surgically cured tumors with low risk of recurrence 
(eg, nonmelanoma skin cancer, histologically confirmed complete excision of carcinoma in situ, or similar) are allowed to enroll. 
d Replacement therapy (eg, thyroxine, insulin, or physiologic corticosteroid replacement therapy for adrenal or pituitary insufficiency) is not considered a form of systemic treatment. 
e Patients with previously treated brain metastases may participate provided they have stable CNS disease for at least 4 wk prior to enrollment. 
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vironment, 16 resulting in tumor regression and more durable thera-
peutic effect compared with either agent alone. 16 

TIGIT is associated with immunosuppression and T-cell exhaus-
tion and has emerged as a promising target for coinhibition with
PD-(L)1 in mNSCLC. 5 The combined use of frontline domvanal-
imab and zimberelimab is supported by results from the phase II
ARC-7 study demonstrating improved outcomes with this combi-
nical Lung Cancer 2024
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nation compared with zimberelimab monotherapy PD-L1–high
mNSCLC. The combination was well tolerated with a safety profile
similar to that of zimberelimab mononotherapy. 10 ARC-10 is an
ongoing, phase III, randomized study investigating domvanalimab
plus zimberelimab versus pembrolizumab monotherapy in partic-
ipants with untreated locally advanced or mNSCLC with PD-L1
TC ≥50% and no actionable gene alterations. 17 The results of the
II Randomized Study of Domvanalimab and Zimberelimab in Combina-
eated Metastatic Non–Small Cell Lung Cancer With No Actionable Gene
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STAR-121 study are expected to provide much needed evidence on
the use of dual immune checkpoint inhibitors, in particular dual
TIGIT and PD-1 inhibition, plus chemotherapy as first-line treat-
ment option in non–oncogene-driven mNSCLC. 
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