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As the Principal Investigator (PI) of this research project, I will adhere to the ethical principles outlined in the National Health Commission's "Ethical Review Measures for Biomedical Research Involving Humans" (2016), the WMA "Declaration of Helsinki" (2013), the CIOMS "International Ethical Guidelines for Biomedical Research Involving Human Subjects" (2002), and Good Clinical Practice (GCP). The study will be conducted under the guidance of GCP using the protocol approved by the Ethics Committee, ensuring scientific rigor and protecting the health and rights of participants.
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Protocol Synopsis
	Protocol Title
	A Phase I Clinical Study of Cord Blood-Derived CAR-NK Cells Targeting Claudin18.2 in the Treatment of Advanced Gastric Cancer and Advanced Pancreatic Cancer

	Version No. / Date
	2.0 / 05 September 2024

	Sponsor & Participating Institutions
	Zhejiang Provincial People's Hospital
Participating Institutions: The Second Affiliated Hospital, Zhejiang University School of Medicine; Hangzhou Ronggu Biotechnology Co., Ltd.

	Principal Investigator
	Liu Yang

	Study Design
	Single-arm, open-label, dose-escalation, single-center study

	Study Objectives
	Primary Objective: To investigate the maximum tolerated dose (MTD) and dose-limiting toxicities (DLTs) of Claudin18.2-targeted umbilical cord blood-derived CAR-NK cells (CB CAR-NK18.2) in patients with advanced gastric cancer and advanced pancreatic cancer.
Secondary Objectives:
1. To evaluate the efficacy of CB CAR-NK18.2 in patients with advanced gastric cancer and advanced pancreatic cancer, including objective response rate (ORR), disease control rate (DCR), progression-free survival (PFS), overall survival (OS), and duration of response (DOR).
2. To assess the expansion and persistence of CAR-NK cells in the peripheral blood of patients.

	Sample Size
	9-18

	Study Population
	Patients with advanced gastric cancer or advanced pancreatic cancer who have failed or are intolerant to standard therapies.

	Study Methodology
	"3+3" dose-escalation design.

	Inclusion Criteria
	1. Male or female patients aged 18-75 years (inclusive).
2. Ability to understand and voluntarily provide written informed consent, and willingness and ability to comply with all study requirements.
3. Histologically or cytologically confirmed advanced gastric cancer or pancreatic cancer, with failure or intolerance to standard therapy.
4. Immunohistochemistry (IHC) detection of CLDN18.2 with ≥10% tumor cell membrane staining.
5. At least one measurable lesion according to RECIST v1.1.
6. ECOG performance status of 0-1.
7. All toxicities from prior anti-tumor therapy have resolved to Grade 0-1 (per NCI CTCAE v5.0).
8. Life expectancy ≥12 weeks.
9. Adequate organ function, as evidenced by:
 • Absolute neutrophil count (ANC) ≥2000/mm³, platelets ≥50,000/mm³.
 • Serum creatinine ≤1.5 mg/dL; ALT/AST ≤2.5 × upper limit of normal (ULN); total bilirubin ≤1.5 mg/dL.
 • Left ventricular ejection fraction (LVEF) ≥50%.
 • INR or PT ≤1.5 × ULN; aPTT ≤1.5 × ULN.
10. Women of childbearing potential must have a negative serum pregnancy test and agree to use effective contraception during the treatment period and for 12 months after CAR-NK cell infusion.
11. Male patients must agree to use effective contraception during the study and for 12 months after CAR-NK cell infusion.

	Exclusion Criteria
	1. History of other malignancies.
2. Prior treatment with any Claudin18.2-targeted cellular therapy (e.g., CAR-T, CAR-NK, TCR-T) within 3 months before study treatment.
3. Known hypersensitivity to cell therapy or any related agent.
4. Active autoimmune disease.
5. Uncontrolled active infection.
6. HIV infection, or uncontrolled HBV, HCV, or syphilis infection.
7. Central nervous system (CNS) metastases, leptomeningeal disease, or spinal cord compression.
8. Severe cardiac disease.
9. Unstable/active peptic ulcer or gastrointestinal bleeding.
10. History of gastrointestinal bleeding or bleeding tendency.
11. Pregnant or lactating women.
12. Any other condition deemed inappropriate for study participation by the investigator.

	Study Completion Criteria
	Achievement of primary and/or secondary endpoints.

	Withdrawal/Discontinuation Criteria
	Subjects lost to follow-up due to refusal of treatment/assessment; loss of contact without explanation; other reasons preventing continuation in the clinical study.

	Early Termination Criteria
	1. Investigator's Decision: Disease progression; poor compliance; any safety concern as judged by the investigator; subject pregnancy; other situations warranting withdrawal.
2. Subject's Decision: Subject unwillingness to continue; intolerable adverse reactions.

	Dosing Regimen
	[bookmark: OLE_LINK1]"3+3" Dose Escalation:
Three dose levels: Dose Level 1 (2×10⁶ cells/kg/infusion on days 0, 3, and 7), Dose Level 2 (8×10⁶ cells/kg/infusion on days 0, 3, and 7), Dose Level 3 (1.6×107 cells/kg/infusion on days 0, 3, and 7). 3-6 subjects will be enrolled per dose level. Each subject will be observed for at least 28 days after the first infusion, with a long-term follow-up period of 2 years post-first infusion.
Standard "3+3" rules apply for DLT observation and dose escalation decisions. 
A minimum 7-day interval is required between initiating treatment for successive subjects within the same cohort. A minimum 28-day DLT observation period is required after the last subject in a cohort before initiating the next cohort.
Lymphodepletion (Preconditioning): FC regimen: Cyclophosphamide (500 mg/m²/day, days -5 to -3) and Fludarabine (30 mg/m²/day, days -5 to -3). The first CB CAR-NK18.2 infusion is administered 2 days after completing FC chemotherapy. The investigator may appropriately extend the FC chemotherapy duration based on the patient's lymphocyte count.

	Dose-Limiting Toxicity (DLT)
	DLTs are defined as toxicities occurring within 28 days after the first CAR-NK18.2 infusion and considered by the investigator and/or sponsor as definitely or possibly related to the study drug:
• Hematologic: ANC <0.5×10⁹/L lasting >7 days; febrile neutropenia (ANC <0.5×10⁹/L with axillary temperature >38.5°C for ≥1 hour); platelets <25×10⁹/L.
• Non-hematologic: Any Grade ≥4 immune-related adverse event (irAE); Grade ≥3 irAE not resolving to ≤Grade 1 within 3 days with best supportive care.
• Grade 5 toxicity (e.g., death).
• Other toxicities requiring early study termination as discussed by the investigator and the Safety Monitoring Committee.

	Primary Efficacy Endpoints
	Per RECIST v1.1:
• Objective Response Rate (ORR): Proportion of patients achieving complete response (CR) or partial response (PR).
• Disease Control Rate (DCR): Proportion of patients achieving CR, PR, or stable disease (SD).

	Secondary Efficacy Endpoints
	• Progression-Free Survival (PFS): Time from infusion to objective disease progression or death from any cause.
• Duration of Response (DOR): Time from first documented response to disease progression.
• Overall Survival (OS): Time from enrollment to death from any cause.

	Safety Endpoints
	Incidence, severity, frequency, and relationship to study drug of all adverse events (AEs) during the study.

	Study Timeline
	A minimum 7-day interval is required between subjects within a cohort, and a 28-day DLT observation period is required between cohorts. Total estimated study duration is 3 years.

	Statistical Analysis
	General Principles: SAS® (version 9.2 or higher) will be used for statistical analysis. Descriptive statistics will be used for baseline characteristics, safety, and efficacy data. Time-to-event endpoints (PFS, OS) will be analyzed using the Kaplan-Meier method.
Analysis Sets:
• Dose-Limiting Toxicity Set (DLTS): Subjects who received study drug and completed the 28-day DLT observation period in the first treatment cycle.
• Full Analysis Set (FAS): All enrolled subjects who received at least one dose of study drug, used for baseline and efficacy analyses.
• Safety Set (SS): All subjects who received at least one dose of study drug.
A separate statistical analysis plan (SAP) will be finalized before database lock.



Study Objective
   1. Primary Objective
      To investigate the maximum tolerated dose (MTD) and dose-limiting toxicities (DLTs) of Claudin18.2-targeted umbilical cord blood-derived CAR-NK cells (CB CAR-NK18.2) in patients with advanced gastric cancer and advanced pancreatic cancer.
   2. Secondary Objectives
      1. To evaluate the efficacy of CB CAR-NK18.2 in patients with advanced gastric cancer and advanced pancreatic cancer, including objective response rate (ORR), disease control rate (DCR), progression-free survival (PFS), overall survival (OS), and duration of response (DOR).
      2. To assess the expansion and persistence of CAR-NK cells in the peripheral blood of patients.
Study Background
   1. Current Status of Advanced Gastric and Pancreatic Cancer Treatment
      Cancer is a leading cause of death worldwide. Digestive system tumors, including gastric and pancreatic cancers, account for a significant proportion of cancer burden in China. The prognosis for advanced stages of these cancers remains poor despite standard chemotherapy and targeted therapies, highlighting the need for novel treatment approaches.
   2. CAR-NK Cell Therapy
      Chimeric antigen receptor (CAR)-engineered natural killer (NK) cells represent a promising "off-the-shelf" cellular immunotherapy. Compared to CAR-T cells, CAR-NK cells offer potential advantages such as a lower risk of cytokine release syndrome (CRS), graft-versus-host disease (GvHD), and the ability to kill target cells through both CAR-dependent and innate immune mechanisms.
   3. Claudin18.2 as a Target in Solid Tumors
      Claudin18.2 is a tight junction protein selectively expressed on the membrane of various epithelial-derived solid tumors, including gastric and pancreatic cancers, with limited expression in normal tissues, making it an attractive therapeutic target.
   4. Rationale for the Trial
(1) Preclinical and Animal Study Data: Our team has constructed a lentiviral vector expressing a Claudin18.2-targeted CAR incorporating an IL-15 expression element. In vitro studies demonstrated specific activation and cytotoxicity of the resulting CB CAR-NK18.2 cells against Claudin18.2-positive tumor cell lines. In vivo studies in xenograft mouse models showed significant tumor growth inhibition following CB CAR-NK18.2 administration compared to controls.
(2) Subject Selection: The trial targets patients with advanced gastric or pancreatic cancer who have exhausted or are intolerant to standard treatment options.
(3) Dose and Administration Rationale: The starting dose and escalation scheme (2×10⁶, 8×10⁶, 1.6×107 cells/kg per infusion, given three times) are based on published clinical experience with CAR-NK cell therapies, which have shown a favorable safety profile.
(4) Study Endpoints: The primary endpoints are safety-focused (MTD, DLT). Secondary endpoints include preliminary efficacy (ORR, DCR, PFS, OS, DOR) and pharmacokinetics (CAR-NK expansion/persistence).
(5) Risks and Benefits: Potential risks include common infusion-related reactions (fever, chills), hematologic toxicity, and rare but serious events like severe CRS. Potential benefit includes tumor response. All subjects are covered by commercial insurance for study-related injuries.
Study Design
This is a Phase I, single-center, single-arm, open-label, dose-escalation study.
Study Contents
   1. Study Population: Patients with advanced gastric or pancreatic cancer who have failed or are intolerant to standard therapies.
   2. Sample Size: 9-18 subjects, based on the "3+3" dose-escalation design. No formal sample size calculation was performed.
   3. Detailed Study Procedures: The study involves a screening period, lymphodepleting chemotherapy, three infusions of CB CAR-NK18.2, a 28-day DLT observation period (inpatient), post-treatment safety follow-up visits every 8 weeks and a long-term follow-up period for survival and disease status up to 24 months.
      Assessments include physical exams, vital signs, laboratory tests (hematology, chemistry, cytokines, CAR copy number), imaging for tumor response (RECIST v1.1), AE monitoring, and ECG/ECHO at baseline.
   4. Schedule of Assessments: Detailed in the tables within the protocol.
Study Methods
   1. Inclusion/Exclusion Criteria: As per the Protocol Synopsis.
   2. Subject Grouping: Non-randomized, grouped by dose level.
   3. Study Treatment:
(1)  Dose Selection & Administration: Three dose levels as specified. Administration is via intravenous infusion on Days 0, 3, and 7.
(2)  Supportive Care/Rescue Medication: Standard supportive care for management of potential AEs (e.g., CRS, infections) will be provided per institutional guidelines.
   4. Criteria for Premature Withdrawal/Termination: As per the Protocol Synopsis.
Study Procedures (Detailed management of subjects, safety evaluations, risk management, efficacy assessments, withdrawal processes, and visit requirements are outlined in the full protocol).
Study Start and End: The study starts with the enrollment of the first eligible subject and ends when all subjects complete the 24-month long-term follow-up. Total duration is approximately 3 years.
Criteria for Early Study Termination: May include significant safety concerns, lack of efficacy, major protocol violations, enrollment difficulties, or request by regulatory authorities.
Data Safety and Monitoring Plan
   1. Data Management: Electronic data capture with source data verification.
   2. AE/SAE Reporting: AEs will be monitored and graded per CTCAE v5.0. All SAEs and ≥Grade 3 non-serious CRS events must be reported to the safety department within 24 hours of investigator awareness.
   3. Safety Monitoring: Regular monitoring visits; semi-annual monitoring reports will be submitted to the Ethics Committee.
Adherence to Ethical Principles and Regulations
The study will be conducted in accordance with the Declaration of Helsinki, ICH-GCP, and applicable Chinese regulations. Approval from the Institutional Ethics Committee is required before study initiation. All participants must provide written informed consent.
 Statistical Analysis Plan
A detailed SAP will be developed. Key aspects:
(1) MTD Determination: Based on the standard "3+3" dose-escalation rules.
(2) Efficacy Analysis: Descriptive statistics for response rates. Time-to-event endpoints analyzed using Kaplan-Meier method.
(3) Safety Analysis: Descriptive summaries of AEs, laboratory abnormalities, etc.
