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	Activities of daily living
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	Adverse event
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	Adverse event of special interest

	ALP
	Alkaline phosphatase

	ALT
	Alanine aminotransferase
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	Absolute count of neutrophils

	APTT
	Activated partial thromboplastin time
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	Aspartate aminotransferase

	AUC0-28d
	Area under the concentration-time curve from 0 to 28 days 

	AUC0-τ
	Area under the concentration-time curve during a dosing interval at steady state
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	Urine latent blood
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	Blood urea nitrogen
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	Chimeric antigen receptor
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	Chimeric antigen receptor t-cell immunotherapy
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	Central Brain Tumor Registry of the United States

	CD4
	Cluster of differentiation 4
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	Cluster of differentiation 8
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	Graft Versus-Host Disease

	h
	hour

	HCV
	Hepatitis c virus

	HER2
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	Immune effector cell-associated neurotoxicity syndrome
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	Informed consent
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	International conference on harmonization of requirements for registrationpharmaceuticals for human use

	ICSR
	Individual case safety report

	IEC
	Independent ethics committee
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	Interferon-γ
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	IL-6
	Interleukin-6

	INR
	International normalized ratio

	iRANO
	Immunotherapy Response Assessment in Neuro-Oncology
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	Intravenous
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	Ketone bod
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	NYHA
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	ORR
	objective response rate

	OS
	Overall survival
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	Peripheral blood mononuclear cell

	PD
	Pharmacodynamics

	PD
	Progression of disease

	PDS
	Pharmacodynamics analysis set
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	Progression-free survival

	PK
	Pharmacokinetics

	PKS
	Pharmacokinetics analysis set

	PLT
	Platelet

	PR
	Partial response
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	Protein
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	Prothrombin time

	PT
	Preferred term
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	Quantitative Polymerase chain reaction

	Rac
	Accumulation index
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	Response Assessment in Neuro-Oncology
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	Recommended Phase 2 Dose
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	Serious adverse event

	ScFv
	Single-chain variable fragment

	SD
	Stable disease

	SOC
	Systematic organ classification

	SOP
	Standard operating procedure
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	Suspected unexpected serious adverse reaction
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	Universal CAR-T cells

	ULN
	Upper limits of normal
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[bookmark: _Toc135937145]Synopsis
	Study Title
	A phase I clinical study to evaluate the safety and efficacy of MT026 in patients with recurrent or progressive glioblastoma

	Protocol Number
	Maximum017

	Version Number
	1.0

	Version Date
	November 1, 2019

	Sponsor
	T-MAXIMUM Pharmaceutical (Suzhou) Co., Ltd.

	Investigational Product
	MT026 cell injection (IL13Rα2-specific allogeneic universal chimeric antigen receptor T cell injection)
[bookmark: _Hlk104042822][bookmark: _Hlk135766797]Strength
· 2.5 × 107 CAR-positive T cells/2.5 mL/vial; 
Storage
Store vials in the vapor phase of liquid nitrogen (less than or equal to minus 130°C), and DO NOT cryopreserve vials again after thawing;
Shelf life
24 months in vapor phase liquid nitrogen (below -130℃) and 3 hours at 20-25℃ after thawing; 
Provided by 
T-MAXIMUM Pharmaceutical (Suzhou) Co., Ltd.

	Study Population
	Patients with recurrent or progressive glioblastoma

	Study Objectives
	Primary objective
1)	To evaluate the safety of MT026 in patients with recurrent or progressive IL13Rα2-positive glioblastoma;
Secondary objectives 
1)	To evaluate the antitumor activity of MT026 in patients with recurrent or progressive IL13Rα2-positive glioblastoma; 
2)	To describe the PK profile and explore the recommended phase 2 dose (RP2D) of MT026 in patients with recurrent or progressive IL13Rα2-positive glioblastoma.
Exploratory objective
1)	To explore the relationship between the CSF/blood pharmacokinetic (PK) and pharmacodynamic (PD) parameters and the efficacy and safety.

	Study Design
	Overall design
It is a single-arm phase I clinical study to evaluate the safety and efficacy of MT026 in patients with recurrent or progressive glioblastoma. 	Comment by 振 华: 后文此处要修改
It will include only 1 dose group at dose of 2.5 × 107 cells, once every 4 weeks. 
Study process
Screening period: Patients will be enrolled in the study after successful screening. 
Treatment period: Subjects will receive MT026. Treatment can be discontinued in the following circumstances: The Investigator considers that the subject will no longer benefit from the treatment, the subject develops intolerable toxicity, the subject withdraws the informed consent, the disease progresses, the subject dies, or the subject is lost to follow-up, whichever occurs first. 
Follow-up period: Subjects who discontinue/withdraw from the study for any reason or complete the study will be required to complete an end-of-study visit within 7 days and accept the follow-up visit. The follow-up period is divided into the safety follow-up period (1 month) and long-term follow-up period (for a maximum of 15 years after the 1st dose). 
1) Safety follow-up: Subjects are required to come to the hospital for safety follow-up 1 month after discontinuation/withdrawal from or completion of the study, including safety examinations, AEs, concomitant medications or treatments and medication with new antineoplastic agents, and cerebrospinal fluid and blood samples will be collected for the detection of residual copy number in the body. Subjects who complete the safety follow-up will be considered to have completed the study. 
2) Long-term follow-up period: After the safety follow-up is completed, the long-term follow-up will be started by receiving telephone follow-up every 3 months for a maximum of 15 years after the 1st dose. The follow-up involves survival status, disease progression, medication with new antineoplastic agents and serious adverse events possibly related to this cell therapy. Cerebrospinal fluid and blood samples will be collected for the detection of residual cell copy number in the body as per the protocol. 
3) Unscheduled follow-up: If a subject experiences an adverse event or laboratory abnormality, or experiences any discomfort, the Investigator may perform unscheduled follow-up as needed until the subject is in remission or cured, or considered by the Investigator to be stable.


	Study Endpoints
	Primary endpoint 
Incidence of AEs and SAEs related to MT026 during treatment.
Secondary endpoints 
Safety endpoints 
1) Incidence of GvHD during treatment, monitoring the skin, liver, and gastrointestinal tract; 
2) Incidence of ICANS during treatment; 
3) Incidence of CRS during treatment; 
Efficacy endpoints 
Progression-free survival (PFS), progression-free survival rate (PFSR), overall survival (OS), overall survival rate (OSR), objective response rate (ORR), duration of response (DOR), disease control rate (DCR) (note: The Investigator will assess the efficacy using the immunotherapy Response Assessment for Neuro-Oncology [iRANO] criteria). 
Pharmacokinetic endpoints 
PK parameters will be calculated by determining CAR copy number of MT026 cells in CSF after single and multiple doses, including but not limited to: Area under the curve from Day 0 to Day 28 (AUC0-28 d), peak concentration (Cmax), time to peak (Tmax), half-life (T1/2) after single dose and minimum steady-state concentration (Cmin, ss), maximum steady-state concentration (Cmax, ss), average steady-state concentration (Cav, ss), steady-state degree of fluctuation (DF), steady-state area under the curve (AUC0-τ), steady-state time to peak (Tmax, ss), accumulation factor (Rac), and persistence during and after multiple doses. 
Exploratory endpoints 
1) Concentration and changes of cytokines in CSF and blood; 


	Treatment
	Route of injection 
Intrathecal injection. 
Injection frequency 
Once every 4 weeks. 
Injection dose 
2.5 × 107 cells.

	Inclusion criteria
	Patients must meet all of the following inclusion criteria before being enrolled in the trial: 
1) Voluntary participation in this study and signing of the ICF; 
2) 18-70 years old (including critical value) of either gender; 
3) Patients with glioblastoma diagnosed pathologically (refer to the WHO Classification of Tumors of the Central Nervous System (2016)), who have progressed during standard treatment or relapsed after standard treatment; 
4) Enhanced MRI shows space-occupying lesions in the brain, with at least one measurable (according to RANO criteria 2010 version); 
5) The patient’s tumor tissue is positive for IL13Rα2, and the subject voluntarily provides the latest FFPE tissue or pathological section (at least 8 consecutive non-stained slides) for IL13Rα2 expression detection (IHC); 
6) Expected survival period ≥3 months; 
7) KPS score ≥40; 
8) Laboratory tests at the time of screening meet the following criteria: 
Routine blood test: 
· White blood cell (WBC) ≥3.0 × 109/L; 
· Absolute neutrophil count (ANC) ≥1.5 × 109/L; 
· Lymphocytes ≥0.8 × 109/L; 
· Platelet count (PLT) ≥100 × 109/L; 
· Hemoglobin (HGB) ≥90 g/L; 
Liver: 
· Total bilirubin (TIBC) ≤1.5 times upper limit of normal range (ULN); 
· AST and ALT ≤3 times ULN; 
Kidney: 
· Serum creatinine (Cr) ≤1.5 times ULN; or creatinine clearance (CrCL) ≥30 mL/min (estimated according to the Cockcroft-Gault formula); 
Coagulation function: 
· International normalized ratio (INR) or prothrombin time (PT) ≤1.3 times ULN; 
· Activated partial thromboplastin time (APTT) ≤1.5 times ULN; 
9) Return to ≤ Grade 1 after previous systemic treatment of toxicity or return to baseline before the first dose (except alopecia); 
10) Men of reproductive potential and women of childbearing age must agree to take reliable contraceptive measures from signing the ICF until 180 days after the last administration of MT026; women of childbearing age include premenopausal women and women within 2 years after menopause.。

	Exclusion criteria
	The subjects meeting any of the following will be excluded from this study: 
1) The subject had brainstem recurrence, spinal cord dissemination or extracranial metastasis; 
2) The largest diameter of a single tumor lesion >5 cm, or the sum of the largest diameters of multiple lesions >6 cm; 
3) The subject received radiation therapy within 3 months before cell therapy or surgery, chemotherapy (except lymphodepletion therapy), immunotherapy, molecular targeted therapy or any other anti-tumor therapy within 4 weeks; 
4) The subject participated in other drug clinical trials within 4 weeks before screening; 
5) The subject previously received CAR-T cell therapy; 
6) The subject has a history of severe allergy to any component or biological product of the investigational drug; 
7) The patient has other primary malignant tumors (except cured carcinoma in situ of the cervix and basal cell carcinoma of the skin); 
8) The subject suffers from serious diseases such as active systemic infection and coagulation dysfunction; 
9) The subject suffers from severe heart, lung, liver, and renal insufficiency, namely heart function: Class III or above according to the New York Heart Association (NYHA) standard; liver function: Class III Child-Puge or above; kidney function: chronic kidney disease (CKD) stage 4 or above; renal insufficiency stage III or above; lung function: Symptoms of severe respiratory failure, involving other organs; 
10) The subject suffers from severe autoimmune diseases; 
11) The subject previously received allogeneic tissue/solid organ transplantation; 
12) The subject received live vaccines within 2 weeks before the first cell therapy or plans to receive live vaccines during the study; 
13) The subject suffers from active hepatitis B virus infection; or hepatitis C virus infection (defined as HCV antibody positive, if HCV-RNA is lower than the lower limit of detection, enrollment is allowed); or human immunodeficiency virus infection (defined as HIV antibody positive); or had positive results in Treponema pallidum antibody test; 
14) The subject has epilepsy or symptoms and signs of chronic intracranial hypertension that are difficult to control with drugs (such as daily use of mannitol >500 mL or dexamethasone >15 mg or methylprednisolone >80 mg or other hormones at the same dose); 
15) According to the Investigator’s judgment, the subject suffers from severe neurocognitive impairment; 
16) Pregnant and lactating women; 
17) The Investigator believes that there are any clinical or laboratory abnormalities or other reasons that the subject is not suitable for participating in this clinical study.

	Withdrawal criteria
	The subject can withdraw from the study at any time, and the Investigator needs to record the reasons for withdrawing, and asks the subjects to do follow-up checks when withdrawing from the study. 
Withdrawal criteria from the study include the following: 
1) The subject has rapid disease progression before injection of MT026, and the Investigator judges that it is not suitable for the subject to continue cell therapy; 
2) The subject has an intolerable toxicity event; 
3) The subject receives other anti-tumor therapy; 
4) The subject withdraws the informed consent; 
5) The subject’s disease progresses after receiving cell therapy; 
6) The subject is lost to follow-up; 
7) The subject died; 
8) The subject is unable to comply with the procedures of the study protocol; 
9) The Investigator determines that withdrawal from the study would be in the best interest of the subject. 


	Study termination criteria
	Study termination means that the clinical study has not ended according to the protocol and all studies are ceased halfway. Its main purpose is to protect the rights and interests of subjects, ensure the quality of the trial, and avoid unnecessary economic losses. 
1) In case that the clinical trial protocol is found to have any major errors, or a significant deviation occurs in the implementation of a well-designed protocol, which makes it difficult to evaluate the test results; 
2) The Sponsor requires termination under the premise of fully guaranteeing the rights and safety of the subjects; 
3) The national regulatory authority or the ethics committee orders the termination of the trial for some reason; 
4) Major safety incidents occur in the study, which may lead to the failure of the safety of subjects subsequently.

	Concomitant treatment
	From the signing of the ICF to the safety follow-up period, all concomitant drugs and treatments must be recorded in detail in the electronic case report form (eCRF). If the subject starts new anti-tumor treatment after the end of the trial, the earliest start of new anti-tumor treatment should be recorded. 
Prohibited drugs 
1) Other anti-tumor treatments other than MT-026. 
Subjects who are deemed necessary by the Investigator to use any of the above treatments should withdraw from the study. 
Concomitant medication 
All supportive treatment measures consistent with the best patient care should be taken during the trial, but the following principles must be followed: 
1) If the subject has a fever above 40℃ during the study, corticosteroids can be used; except for fever, corticosteroids should not be used (except for steroids at physiological replacement doses, such as hydrocortisone <12 mg/m2/day or equivalent dose); 
2) Any prescription drugs, non-prescription drugs, traditional Chinese medicine and health care products used by patients shall be reviewed and approved by the Investigator, and shall be recorded.

	Sample size
	12 subjects will be enrolled to full expose the possible severe toxicity.

	PK sampling
	Cerebrospinal fluid and peripheral blood samples are collected within 60 minutes before and 1 d after each treatment; at the end of treatment/early withdrawal; at safety follow-up; and at each follow-up during the long-term follow-up period (once every 3 months), to detect the CAR copy number of MT026 cells in the samples. During the study, the sampling time point can be adjusted according to the completed data of this study. 

	PD sampling
	The sampling technique and sample type are the same as sampling for PK assessment. The sampling time point was up to the end of treatment/early withdrawal, and other samplings were the same as PK. The test parameter is the concentration of cytokines (IL-6, IL-8, IL-10, IL-15, TNF-α, IFN-γ) in cerebrospinal fluid and peripheral blood. During the study, the sampling time point can be adjusted according to the completed data of this study.

	Safety assessment
	According to the National Cancer Institute Common Terminology Criteria for Adverse Events (NCI-CTCAE) Version 5.0, the adverse events throughout the study will be evaluated. Safety tolerance indicators include vital signs, physical examination, fundus examination, 12-lead ECG, clinical laboratory test indicators (routine blood test, routine urine test, blood biochemistry, coagulation function test), routine cerebrospinal fluid test and biochemistry, intracranial pressure monitoring, adverse events and serious adverse events; the incidence of GvHD during treatment, mainly monitoring the skin, liver, and gastrointestinal tract; Karnofsky Performance Score (KPS); the incidences of CRS and ICANS during treatment.

	Efficacy assessment
	Efficacy evaluation criteria 
The Investigators will perform tumor assessments individually according to the immunotherapy Response Assessment for Neuro-Oncology (iRANO). According to the iRANO criteria, tumor treatment response assessment is divided into: Complete response (CR), partial response (PR), stable disease (SD), and progressive disease (PD). 
Efficacy evaluation method 
Tumor images will be obtained using magnetic resonance imaging (MRI). Imaging methods for the same subject should remain consistent throughout the trial period. 
Efficacy evaluation time 
[bookmark: _Hlk135932947]1 baseline evaluation will be conducted during the screening period. It will be evaluated every 2 cycles before the scheduled treatment after starting treatment. It will be evaluated once every 7 days after the end of treatment/early withdrawal. For subjects assessed as CR or PR for the first time, the efficacy needs to be confirmed at least 4 weeks later. Imaging of subjects with a clinical evaluation of PD should be confirmed according to iRANO criteria. 
The imaging examination during the screening period includes chest, abdominal, pelvic, and head examinations. Subjects who have imaging examination results within 28 days can be exempted from the reexamination. MRI will be performed only at the site of lesions after the treatment is started (except for those suspected metastasis). Imaging evaluation should be increased as needed (such as central nervous system SAE). 
Efficacy parameters 
1) Progression free survival (PFS): It is defined as the length of time from the initial injection to the patient to the onset of disease progression or death (which may be caused by any cause in the absence of progression); 
2) Progression free survival rate (PFSR): It is defined as the proportion of patients who are evaluated as PFS after the first treatment period and whose efficacy can be evaluated; 
3) Overall survival period (OS): It is defined as the length of time from the start of injection to death from any cause of the patient; 
4) Overall survival rate (OSR): It is defined as the proportion of surviving patients who can be evaluated for a period of time after the first treatment; 
5) Objective remission rate (ORR): It is defined as the proportion of patients receiving CR and PR from the start of injection to the tumor; 
6) Duration of remission (DOR): It is defined as the length of time from the first assessment of the tumor as CR or PR to the first assessment as PD or death from any cause;
7) Disease control rate (DCR): It is defined as the proportion of patients receiving CR, PR, and SD from the start of injection to the tumor.

	Statistical analysis
	After the trial protocol is determined, statistical professionals are responsible for developing a statistical analysis plan. SAS (version 9.4 or above) statistical software is used for statistical analysis. The number of cases, mean, standard deviation, median, quartile, maximum, minimum, etc. of measurement data are statistically described, and the counting or grade data are described in number of cases and percentage. 
Safety analysis 
The safety evaluation will be analyzed in SS. 
A cross table is formed between the physical examination, 12-lead ECG, clinical laboratory test indicators and the examination results in the baseline period (classified according to the judgment of the clinician), and the number of cases and percentage are recorded respectively. The data on vital signs will be described, including value at each time point and change from the baseline. 
The AE is summarized based on the actual treatment received by the subjects. All adverse events are numbered using the Chinese version of MedDRA 23.1 or above. The coded adverse events are summarized by System Organ Classes (SOC) and preferred term (PT): The summary describes the occurrence of all AEs, study drug-related AEs, SAEs, investigational drug-related SAEs, AEs leading to treatment termination, and AEs related to death, the number of cases, and the incidence rate. The severity of adverse events Is summarized according to the grades of CTCAE 5.0 Criteria. 
Efficacy analysis 
Progression-free survival rate (PFSR), overall survival rate (OSR), objective remission rate (ORR) and disease control rate (DCR): Descriptive statistics are adopted, and cases and percentage of progression-free survival (PFS), survival, objective remission (CR + PR) and disease control (CR + PR + SD) subjects. 
Duration of response (DOR), progression-free survival (PFS) and overall survival (OS): Kaplan-Meier method is used to estimate the median disease control time, median duration of response, median progression-free survival and median overall survival, pooled events and censored cases, and the Kaplan-Meier curve is generated. 95%CI for median DOR, PFS, and OS will be constructed using the Brookmeyer-Crowley method. 
Pharmacokinetic analysis 
Pharmacokinetic analysis is performed based on PKS. 
The PK characteristics of MT026 are described by testing the copy number of IL13Rα2 CAR-T cells in cerebrospinal fluid and blood. PK parameters include but not limited to: Area under the curve from Day 0 to Day 28 (AUC0-28 d), peak concentration (Cmax), time to peak (Tmax), half-life (T1/2) after single dose and minimum steady-state concentration (Cmin, ss), maximum steady-state concentration (Cmax, ss), average steady-state concentration (Cav, ss), steady-state degree of fluctuation (DF), steady-state area under the curve (AUC0-τ), steady-state time to peak (Tmax, ss), accumulation factor (Rac), and persistence during and after multiple doses. 
The PK characteristics of MT026 in cerebrospinal fluid and blood and its correlation with efficacy and safety will be evaluated. 
Pharmacodynamic analysis 
Based on PDS, the concentration and changes of cytokines detected in cerebrospinal fluid and blood and their correlation with safety will be evaluated. 

	Study Period
	December, 2019 – December, 2022





Figure 1. Study Flow Chart
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Table 1. Schedule of Activities 
	
	Screening Period 
	Treatment Period 
	End of Treatment/Early Withdrawal 
	Follow-up Period28 

	
	
	
	
	Safety Follow-up 
	Long-term Follow-up 

	Study Procedure 
	D-28--1
	C1
	C2
	C3
	C4
	Cx
	Within 7 days after the end of treatment 
	1 month after the end of treatment 
	Once every 3 months 

	
	
	C1Dx
	C2D1
	C3D1
	C4D1
	CxD1
	
	
	

	Time Window29 
	
	
	±3 d 
	±3 d 
	±3 d 
	±3 d or 7 d 
	
	±7 d
	±14 d

	Informed Consent Form (ICF) 
	×
	
	
	
	
	
	
	
	

	Demographics1 
	×
	
	
	
	
	
	
	
	

	Medical History/Medication History, etc.2 
	×
	
	
	
	
	
	
	
	

	Tumor Tissue Target Detection3 
	×
	
	
	
	
	
	
	
	

	Inclusion/Exclusion Criteria4 
	×
	×
	
	
	
	
	
	
	

	Safety Examinations 

	Physical Examination5 
	×
	×27
	×
	×
	×
	×
	×
	×
	

	Vital Signs6 
	×
	×27
	×
	×
	×
	×
	×
	×
	

	[bookmark: _Hlk104469776]Weight, KPS Score7 
	×
	×27
	×
	×
	×
	×
	×
	×
	

	Laboratory Tests8 
	×
	×27
	×
	×
	×
	×
	×
	×
	

	12-Lead ECG9 
	×
	×27
	×
	×
	×
	×
	×
	×
	

	Fundus Examination10 
	×
	×27
	×
	×
	×
	×
	×
	×
	

	Pregnancy Test11 
	×
	×
	×
	×
	×
	×
	×
	×
	

	Intracranial Pressure Monitoring12 
	
	×
	×
	×
	×
	×
	×
	×
	

	Routine and Biochemical Analysis of CSF13 
	
	×
	×
	×
	×
	×
	×
	×
	

	Virological Test14 
	×
	
	
	
	
	
	
	
	

	Concomitant Medications/Treatments15 
	×
	

	Adverse Events16 
	
	×
	

	[bookmark: _Hlk112156812]SAEs During Long-Term Follow-Up17 
	
	
	
	
	
	
	
	
	×

	Medication with New Antineoplastic Agents 
	
	
	
	
	
	
	
	×

	Administration 

	Cell Therapy 
	
	×
	×
	×
	×
	×
	
	
	

	Efficacy evaluation 

	Imaging Evaluation21 
	×
	
	
	×
	
	×
	×
	
	

	PK 

	CAR Copy Number in CSF22 
	
	×
	×
	×
	×
	×
	×
	×
	Samples are collected once every 3 months until they are not available or not required as per the protocol. 

	CAR Copy Number in Blood22 
	
	×
	×
	×
	×
	×
	×
	×
	

	PD 

	[bookmark: _Hlk111560072]CSF Cytokine23 
	
	×
	×
	×
	×
	×
	×
	
	

	Blood Cytokine23 
	
	×
	×
	×
	×
	×
	×
	
	


Notes: 
1) Demographic data include gender, ethnic group, age, etc.; 
2) Medical history includes current and past medical history; history of medications, allergy, participation of clinical trial, etc., especially the history of cancer diagnosis and treatment, including the time of the first pathological diagnosis, the time and site of the first confirmed metastasis, tumor gene status, important imaging examination results, treatment process, etc.; 
3) Tumor tissue target detection: Only the subjects with previously positive detection results of IL13Rα2 expression or who can provide tumor tissue samples that conform to the detection requirements will be included in this study; 
4) Subjects will be screened and checked in accordance with inclusion and exclusion criteria after voluntarily signing the written informed consent form (ICF) in the screening period. Subjects will be reviewed in accordance with inclusion and exclusion criteria before the 1st dosing; 
5) Physical examination is classified into complete physical examination and targeted physical examination. Complete physical examination covers the head and face, skin system, lymph nodes, eyes, ears, nose and throat, oral cavity, respiratory system, cardiovascular system, abdomen, genitourinary system, musculoskeletal system, nervous system, and administration site; targeted physical examination involves the nervous system, administration site, and symptoms. Physical examinations will be performed at screening, before each cell therapy, at the end of treatment/early withdrawal, and at safety follow-up (30 days after the end of treatment/early withdrawal), in which, complete examination will be performed at screening and safety follow-up, and the targeted examination at other visits; 
6) Vital signs include body temperature, blood pressure (in a sitting position), heart rate and respiratory rate. Vital signs will be monitored at screening, before each cell therapy, at end of treatment/early withdrawal, and at safety follow-up (30 days after the end of treatment/early withdrawal). Vital signs may be monitored additionally if necessary based on the clinical symptoms and signs; 
7) Body weight will be measured and KPS score will be obtained at screening, before each cell therapy, at end of treatment/early withdrawal and safety follow-up (30 days after end of treatment/early withdrawal); 
8) [bookmark: _Hlk121839566]Laboratory tests include routine blood test, blood biochemistry, routine urine test and coagulation function test. Refer to Appendix 1 for the detailed items. Laboratory tests will be performed at screening, before each cell therapy, at end of treatment/early withdrawal, and at safety follow-up (30 days after end of treatment/early withdrawal); 
9) 12-lead ECG monitoring involves QT interval, PR interval, QRS width, etc. ECG monitoring will be performed at screening, before each cell therapy, at end of treatment/early withdrawal, and at safety follow-up (30 days after end of treatment/early withdrawal). The frequency of ECG monitoring may be increased if there are clinical symptoms and indications (e.g., precordial pain, palpitations, etc.) during the study; 
10) Fundus examination covers papilledema, which will be performed at screening, before each cell therapy, at the end of treatment/early withdrawal, and at safety follow-up (30 days after the end of treatment/early withdrawal); 
11) Pregnancy tests, only for the females of childbearing age, will be performed at screening, before each cell therapy, at the end of treatment/early withdrawal, and at safety follow-up (30 days after the end of treatment/early withdrawal). Blood pregnancy tests will be performed before the 1st dose and at the end of treatment/withdrawal from the study, and urine pregnancy tests will be performed at other time points or when additional tests are required as clinically indicated. Any subject with a positive result of urine pregnancy test must be confirmed by a blood pregnancy test; 
12) [bookmark: _Hlk105674549]Intracranial pressure will be monitored by lumbar puncture. Intracranial pressure will be monitored at screening (before the 1st cell therapy), before each subsequent cell therapy, at the end of treatment/early withdrawal, and at safety follow-up (30 days after the end of treatment/early withdrawal). The frequency of intracranial pressure monitoring may be increased if there are clinical symptoms and indications (e.g., headache, vomiting, papilledema, etc.) during the study; 
13) Routine and biochemical analysis of CSF will be performed at screening (before the 1st cell therapy), before each subsequent cell therapy, at the end of treatment/early withdrawal, and at safety follow-up (30 days after the end of treatment/early withdrawal). The need for routine and biochemical analysis of CSF at other time points will be at the discretion of the Investigator. Refer to Appendix 1 for the detailed items; 
14) Virological tests include 5 serological markers of hepatitis B (hepatitis B surface antigen, hepatitis B surface antibody, hepatitis B e antigen, hepatitis B e antibody and hepatitis B core antibody), hepatitis C virus antibody (HCV antibody), HIV antibody (anti-HIV antibody), treponema pallidum antibody; 
15) Concomitant medications/treatments: The concomitant medications and treatments within the period from signing the informed consent form to safety follow-up will be recorded; 
16) Adverse events (AEs): All AEs within the period from the 1st cell therapy to safety follow-up will be recorded; follow-up will be performed until the AEs stabilize or return to baseline or ≤ Grade 1; 
17) SAEs during the long-term follow-up: SAEs that are judged to be related to the cell therapy will be recorded during the long-term follow-up; 
18) [bookmark: _Hlk122967299]Imaging evaluation will be carried out by the Investigator. MRI of chest, abdomen, pelvic cavity and head will be performed at screening. Subjects who have imaging examination results within 28 days can be exempted from the reexamination. MRI will be performed only at the site of lesions after the treatment is started (except for those suspected metastasis) every 2 doses, and imaging evaluation will be carried out before the scheduled treatment. Imaging examination will also be performed at the end of treatment or early withdrawal. The PD that the Investigator determines during the study will be evaluated for confirmation; the efficacy will be evaluated for confirmation at least 4 weeks after any subject is evaluated as CR or PR. Imaging evaluation will be performed as needed (in case of SAEs of the central nervous system). 
19) CAR copy number: Cerebrospinal fluid and blood samples will be collected to detect the CAR copy number of MT026 cells within 60 min before the 1st dose, at 8 h, 12 h, 24 h, 36 h, 2 d, 3 d, 5 d, 7 d, 14 d and 28 d after the first dose (before the 2nd dose), within 60 min before the 3rd dose, at 8 h, 12 h, 24 h, 36 h, 2 d, 3 d, 5 d, 7 d, 14 d and 28 d after the third dose (before the 4th dose), before each dose thereafter, at the end of treatment/early withdrawal, during safety follow-up, and at each follow-up visit during the long-term follow-up (every 3 months), respectively. Sampling will be stopped if the results of at least two consecutive tests at 6 months or more after the last dose are below the lower limit of detection; 
20) Cytokines: Cerebrospinal fluid and blood samples will be collected to detect the cytokine levels, including IL-6, IL-8, IL-10, IL-15, TNF-α and IFN-γ. The sampling time points will be the same as those of PK sampling (sampling is stopped during safety follow-up and long-term follow-up); additional tests may be conducted at the discretion of the Investigator based on the conditions of subjects (changes in the symptoms and vital signs); 
21) Subjects who have the test results within 7 days, which are effective at the Investigator’s discretion, may be exempted from these tests prior to the 1st dose; 
22) Follow-up period: Subjects who discontinue/withdraw from the study for any reason or complete the study will be required to complete an end-of-study visit within 7 days and accept the follow-up visit. The follow-up period is divided into the safety follow-up period (1 month) and long-term follow-up period (for a maximum of 15 years after the 1st dose). 
· Safety follow-up: Subjects are required to come to the hospital for safety follow-up 1 month after discontinuation/withdrawal from or completion of the study, including safety examinations, AEs, concomitant medications or treatments and medication with new antineoplastic agents, and cerebrospinal fluid and blood samples will be collected for the detection of residual copy number in the body. Subjects who complete the safety follow-up will be considered to have completed the study; 
· Long-term follow-up period: After the safety follow-up is completed, the long-term follow-up will be started by receiving telephone follow-up every 3 months for a maximum of 15 years after the 1st dose. The follow-up involves survival status, disease progression, medication with new antineoplastic agents and serious adverse events possibly related to this cell therapy. Cerebrospinal fluid and blood samples will be collected for the detection of residual cell copy number in the body as per the protocol; 
· Unscheduled follow-up: If a subject experiences an adverse event or laboratory abnormality, or experiences any discomfort, the Investigator may perform unscheduled follow-up as needed until the subject is in remission or cured, or considered by the Investigator to be stable; 
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1. [bookmark: _Toc135937146][bookmark: _Toc120633471][bookmark: _Toc122973729][bookmark: _Toc122974929][bookmark: _Toc487866357][bookmark: _Toc489028758][bookmark: _Toc489114865][bookmark: OLE_LINK2]Background 
1.1. [bookmark: _Toc120633472][bookmark: _Toc122973730][bookmark: _Toc122974930][bookmark: _Toc135937147]Glioma
[bookmark: _Toc525977346][bookmark: _Toc24635569][bookmark: _Toc492900112][bookmark: _Toc25825741]Glioma refers to the most common primary intracranial tumor originating from glial cells. In the past 30 years, the incidence of primary malignant brain tumors has been increasing annually by 1%-2%, which is significant especially in the elderly population[1]. According to the Central Brain Tumor Registry of the United States (CBTRUS), glioma accounts for about 27% of all central nervous system tumors and about 80% of malignant tumors; the glioblastoma (GBM, Grade IV by WHO) boosts a highest incidence of 46.1% (3.20/100,000) among the primary malignant tumors of central nervous system, and is more prevalent in males. The incidence of diffuse astrocytoma is second to that of glioblastoma, which is 0.53/100,000. The incidence of GBM increases with age, with the highest incidence at the age of 75 to 84 years old, and the median age at new diagnosis of 64 years old[2]. Surgical resection is the main therapy for glioma, combined with radiotherapy, chemotherapy and other comprehensive therapies. However, the current therapeutic effect of glioma is generally poor. The 1-year and 5-year survival rates in adult patients with glioblastoma are 30% and 13%, respectively, and the median survival time of anaplastic glioma and GBM is 2-3 years and 1 year, respectively[3]. Therefore, the development of new therapies for glioma is clinically required. 
1.2. [bookmark: _Toc135937148][bookmark: _Toc120633473][bookmark: _Toc122973731][bookmark: _Toc122974931]Immunotherapy 
Immunotherapy is gradually becoming a very promising treatment for cancer. T cells or T lymphocytes are the armed forces of the body’s immune system that constantly search for foreign antigens and distinguish abnormal (cancer or infected cells) from normal cells. Gene modification of T cells with chimeric antigen receptors (CARs) has become the most common method for preparing tumor-specific T cells. The infusion of CAR-T cells targeting tumor-associated antigens (TAAs) into patients is an effective immunotherapy. Compared with chemotherapy or antibody therapy, CAR-T therapy boosts one of its advantages that the reprogrammed engineered T cells can proliferate and persist in the body. A CAR is generally composed of single-chain variable fragments (scFv) which are derived from monoclonal antibodies and connect to a parameter number of intracellular costimulatory domains by a hinge and transmembrane domain, and the costimulatory domains include (i) CD28, OX-40, CD137 (4-1BB), GITR, or other costimulatory domains; and (ii) CD3ζ domain activated by a single cell behind the costimulatory domain. CARs have evolved from the first generation (without costimulatory domain) to the second generation (with one costimulatory domain), and then to the third generation (with several costimulatory domains). CARs with several costimulatory domains (the so-called 3rd-generation CARs) enhance the cytolytic activity and significantly improve the persistence of CAR-T cells, thereby enhancing their antitumor activity. 
Currently, CAR-T cell therapy has been successful in the clinical treatment of patients with hematologic tumors[4-7]. Owing to the high response rate of CAR-T cell therapy to acute lymphoblastic leukemia and other hematologic tumors in clinical trials, the FDA recently approved 2 CAR-T cell therapies targeting CD-19 (KYMRIAH and YESCARTA) for the treatment of corresponding hematologic tumors [8-9]. At present, many CAR-T therapies are under development, mainly targeting HER2, CRAI-X, CEA, GD2, IL-13Ra and other solid tumor antigens[10]. However, there are still many challenges in targeting solid tumors with CAR-T cell therapy due to on-target off-tumor toxicity, suppressive tumor microenvironment, reduction of CAR-T cells entering the tumor, T cell depletion, and low persistence[11-13]. 
Universal CAR-T cell therapy refers to the collection of T cells from healthy donors and preparation of CAR-T cells by gene engineering technique to identify and kill cancer cells. This technology may lead to a significant reduction in the production cost of engineered T cells. 
1.3. [bookmark: _Toc120633474][bookmark: _Toc122973732][bookmark: _Toc122974932][bookmark: _Toc135937149]IL13Rα2 target 
IL13Rα2 is highly expressed in multiple tumors, such as malignant glioma, pancreatic cancer, ovarian cancer, breast cancer, and colon cancer, etc. In glioma, IL13Rα2 expression level is positively correlated with the grade of glioma, which is high in glioblastomas and low or cannot be detected in low-grade or normal brain tissues. The highly expressed IL13Rα2 in tumor cells can act as immune checkpoints to help cancer cells evade immune surveillance while conferring a more aggressive phenotype to tumor cells, so the high expression level of IL13Rα2 is associated with tumor invasiveness and poor prognosis[14]. 
In 2017, Christine E. Brown team reported a case of recurrent glioblastoma treated with autologous IL13Rα2 CAR-T [15]. The glioblastoma recurred 6 months after treated with surgical operation, radiotherapy and temozolomide. The patient received 6 doses of intra-tumoral injection of IL13Rα2 CAR-T cells and then 10 doses of received intra-ventricular infusion of IL13Rα2 CAR-T cells. The whole treatment lasted for 7.5 months. During the treatment, the disease was stable and the tumor did not reccur or progress. However, the disease progressed immediately after stopping treatment of IL13Rα2 CAR-T cells. During the treatment, no any grade 3 or above treatment-related adverse events were observed and the number of immune cells and cytokine levels in the cerebrospinal fluid significantly increased, showing good safety and potential clinical use of IL13Rα2 CAR-T cells.
1.4. [bookmark: _Toc135936817][bookmark: _Toc135937150][bookmark: _Toc135936818][bookmark: _Toc135937151][bookmark: _Toc135937152][bookmark: _Toc120633475][bookmark: _Toc122973733][bookmark: _Toc122974933]MT-026 
MT-026 refers to IL13Rα2-specific universal CAR-T (UCAR-T) cells, which is prepared by modifying T cells by gene engineering technique to specifically identify and kill cancer cells that express IL13Rα2. 
2. [bookmark: _Toc120633476][bookmark: _Toc122973734][bookmark: _Toc122974934][bookmark: _Toc135937153]Benefit-risk Evaluation
The results of previous clinical trials have shown that the incidence of ADRs in clinical trials of autologous CAR-T therapy is high, but most of them are controllable (relieved spontaneously or after symptomatic treatment). “Neurotoxicity” and “cytokine release syndrome (CRS)” are the major safety concerns in clinical trials of CAR-T therapy. The main mechanism of CRS: CAR-T cells are activated after identifying tumor cells in the body, and then promote the release of a large number of cytokines that trigger a series of systemic inflammatory responses and further activate immune cells (macrophages, monocytes, T cells, B cells, etc.) to release a great number of inflammatory cytokines, thus promoting the occurrence of CRS. These inflammatory mediators and cytokines can promote endothelial cell activation, which may lead to hemodynamic instability, capillary leakage and consumptive coagulopathy, thus causing CRS. In some patients with CRS, the expression levels of interleukin-6 (IL-6), interferon-γ (IFN-γ), IL-10, interleukin-2 receptor (IL-2R), etc. may significantly increase, which may cause AEs such as high fever, myalgia, hypotension, and even dyspnea. Neurological toxicity is another important safety concern of CAR-T cell therapy. The clinical manifestations include delirium, language disorder, dyskinesia, mutism, seizures, etc. The severity of neurological toxicity is related to the severity of CRS. In addition, CAR-T cell therapy can also lead to infection, hypersensitivity, and other ADRs. Currently, there are effective clinical measures for CRS and neurological toxicity, for example, glucocorticoids and IL-6 monoclonal antibodies. Other measures include intervening cytokines, blocking IL-1 and GM-CSF with antibodies, and blocking excessive inflammatory responses. The excessive activation of T cells can be controlled by blocking activation signal transduction with tyrosine kinase inhibitors. 
There is not yet standard therapy for recurrent glioblastoma in clinical practice. MT-026 brings potential health benefits to patients which far outweigh the risks. 
3. [bookmark: _Toc120633477][bookmark: _Toc122973735][bookmark: _Toc122974935][bookmark: _Toc135937154][bookmark: OLE_LINK31][bookmark: OLE_LINK32]Introduction to MT-026
3.1. [bookmark: _Toc135937155][bookmark: _Toc120633478][bookmark: _Toc122973736][bookmark: _Toc122974936]Basic information 
Drug name: MT026 cell injection (IL13Rα2-specific allogeneic universal chimeric antigen receptor T cell injection); 
Strength: 2.5 × 107 CAR-positive T cells/2.5 mL/vial; 
Storage: Store vials in the vapor phase of liquid nitrogen (less than or equal to minus 130°C), and DO NOT cryopreserve vials again after thawing;
Shelf life: 24 months in vapor phase liquid nitrogen (below -130℃) and 3 hours at 20-25℃ after thawing; 
Provided by: T-MAXIMUM Pharmaceutical (Suzhou) Co., Ltd.
3.2. [bookmark: _Toc135937156][bookmark: _Toc120633479][bookmark: _Toc122973737][bookmark: _Toc122974937][bookmark: _Toc24635572][bookmark: _Toc25825744]Structure and construction strategy 
[bookmark: _Hlk112226226]MT-026 is an injection of IL13Rα2-specific UCAR-T cells. CAR molecules consist of CD8A signal peptide, IL13Rα2-specific nanobody, CD8α hinge and transmembrane, 4-1BB costimulatory domain and CD3ζ signal transduction domain, and the expression of CAR molecules is initiated by the promoter EF1α (Figure 2). MT-026 kills tumor cells by identifying the glioma tumor cells expressing IL13Rα2 and activating T cells. 
[image: ]
Figure 2. Structural Diagram of MT-026 
T cell antigen receptor (TCR) and human leukocyte antigen A (HLA-A) are knocked out by gene editing technology to avoid GvHD and HvGR resulting from the interaction between the host immune system and the exogenous T cells (Figure 3). 
[image: ]
Figure 3 MT-026 Construction Process 
4. [bookmark: _Toc135936824][bookmark: _Toc135937157][bookmark: _Toc135936825][bookmark: _Toc135937158][bookmark: _Toc135936826][bookmark: _Toc135937159][bookmark: _Toc135936827][bookmark: _Toc135937160][bookmark: _Toc135936828][bookmark: _Toc135937161][bookmark: _Toc135936829][bookmark: _Toc135937162][bookmark: _Toc135936854][bookmark: _Toc135937187][bookmark: _Toc135936855][bookmark: _Toc135937188][bookmark: _Toc135936856][bookmark: _Toc135937189][bookmark: _Toc135936882][bookmark: _Toc135937215][bookmark: _Toc135936883][bookmark: _Toc135937216][bookmark: _Toc135936884][bookmark: _Toc135937217][bookmark: _Toc135936885][bookmark: _Toc135937218][bookmark: _Toc135936886][bookmark: _Toc135937219][bookmark: _Toc135936887][bookmark: _Toc135937220][bookmark: _Toc135936888][bookmark: _Toc135937221][bookmark: _Toc135936889][bookmark: _Toc135937222][bookmark: _Toc135936890][bookmark: _Toc135937223][bookmark: _Toc135936891][bookmark: _Toc135937224][bookmark: _Toc135936892][bookmark: _Toc135937225][bookmark: _Toc135936893][bookmark: _Toc135937226][bookmark: _Toc135936894][bookmark: _Toc135937227][bookmark: _Toc135936895][bookmark: _Toc135937228][bookmark: _Toc135936966][bookmark: _Toc135937299][bookmark: _Toc135936967][bookmark: _Toc135937300][bookmark: _Toc135936968][bookmark: _Toc135937301][bookmark: _Toc135936969][bookmark: _Toc135937302][bookmark: _Toc135936970][bookmark: _Toc135937303][bookmark: _Toc135936971][bookmark: _Toc135937304][bookmark: _Toc135936972][bookmark: _Toc135937305][bookmark: _Toc135936973][bookmark: _Toc135937306][bookmark: _Toc120633486][bookmark: _Toc122973744][bookmark: _Toc122974944][bookmark: _Toc135937307]Study Objectives and Endpoints
4.1. [bookmark: _Toc135937308][bookmark: _Toc122973745][bookmark: _Toc122974945][bookmark: _Toc24811575][bookmark: _Toc120633487]Objectives 
[bookmark: _Toc135937309][bookmark: _Toc122973746][bookmark: _Toc122974946]4.1.1. Primary objective 
1) To evaluate the safety of MT026 in patients with recurrent or progressive IL13Rα2-positive glioblastoma.
[bookmark: _Toc135937310][bookmark: _Toc120633488][bookmark: _Toc122973747][bookmark: _Toc122974947]4.1.2. Secondary objectives 
1) To evaluate the antitumor activity of MT026 in patients with recurrent or progressive IL13Rα2-positive glioblastoma; 
2) To describe the PK profile and explore the recommended phase 2 dose (RP2D) of MT026 in patients with recurrent or progressive IL13Rα2-positive glioblastoma. 
[bookmark: _Toc135937311][bookmark: _Toc120633489][bookmark: _Toc122973748][bookmark: _Toc122974948]4.1.3. Exploratory objective 
1) To explore the relationship between the CSF/blood pharmacokinetic (PK) and pharmacodynamic (PD) parameters and the efficacy and safety. 
4.2. [bookmark: _Toc135937312][bookmark: _Toc122973749][bookmark: _Toc122974949]Study endpoints 
[bookmark: _Toc135937313][bookmark: _Toc122973750][bookmark: _Toc122974950]4.2.1. Primary endpoint 
Incidence of AEs and SAEs related to MT026 during treatment. 
[bookmark: _Toc135937314][bookmark: _Toc122973751][bookmark: _Toc122974951]4.2.2. Secondary endpoints 
Safety endpoints 
1) Incidence of GvHD during treatment, monitoring the skin, liver, and gastrointestinal tract; 
2) Incidence of ICANS during treatment; 
3) Incidence of CRS during treatment; 
Efficacy endpoints 
Progression-free survival (PFS), progression-free survival rate (PFSR), overall survival (OS), overall survival rate (OSR), objective response rate (ORR), duration of response (DOR), disease control rate (DCR) (note: The investigator will assess the efficacy using the immunotherapy Response Assessment for Neuro-Oncology [iRANO] criteria). 
Pharmacokinetic endpoints 
PK parameters will be calculated by determining CAR copy number of MT026 cells in CSF after single and multiple doses, including but not limited to: Area under the curve from Day 0 to Day 28 (AUC0-28 d), peak concentration (Cmax), time to peak (Tmax), half-life (T1/2) after single dose and minimum steady-state concentration (Cmin, ss), maximum steady-state concentration (Cmax, ss), average steady-state concentration (Cav, ss), steady-state degree of fluctuation (DF), steady-state area under the curve (AUC0-τ), steady-state time to peak (Tmax, ss), accumulation factor (Rac), and persistence during and after multiple doses. 
[bookmark: _Toc135937315][bookmark: _Toc122973752][bookmark: _Toc122974952]4.2.3. Exploratory endpoints 
1) Concentration and changes of cytokines in CSF and blood; 
5. [bookmark: _Toc135936983][bookmark: _Toc135937316][bookmark: _Toc135936984][bookmark: _Toc135937317][bookmark: _Toc122973753][bookmark: _Toc122973955][bookmark: _Toc122974260][bookmark: _Toc122974953][bookmark: _Toc135937318][bookmark: _Toc120633490][bookmark: _Toc122973754][bookmark: _Toc122974954]Study Design 
5.1. [bookmark: _Toc135937319][bookmark: _Toc120633491][bookmark: _Toc122973755][bookmark: _Toc122974955]Overall design 
It is a single-arm phase I clinical study to evaluate the safety and efficacy of MT026 in patients with recurrent or progressive glioblastoma. 
It will include only 1 dose group at dose of 2.5 × 107 cells, once every 4 weeks. 
5.2. [bookmark: _Toc135936987][bookmark: _Toc135937320][bookmark: _Toc24811579][bookmark: _Toc135936988][bookmark: _Toc135937321][bookmark: _Toc135936989][bookmark: _Toc135937322][bookmark: _Toc135936990][bookmark: _Toc135937323][bookmark: _Toc135936991][bookmark: _Toc135937324][bookmark: _Toc135936992][bookmark: _Toc135937325][bookmark: _Toc135936993][bookmark: _Toc135937326][bookmark: _Toc135936994][bookmark: _Toc135937327][bookmark: _Toc135936995][bookmark: _Toc135937328][bookmark: _Toc135936996][bookmark: _Toc135937329][bookmark: _Toc135936997][bookmark: _Toc135937330][bookmark: _Toc135936998][bookmark: _Toc135937331][bookmark: _Toc135937011][bookmark: _Toc135937344][bookmark: _Toc135937012][bookmark: _Toc135937345][bookmark: _Toc135937013][bookmark: _Toc135937346][bookmark: _Toc135937014][bookmark: _Toc135937347][bookmark: _Toc135937015][bookmark: _Toc135937348][bookmark: _Toc135937016][bookmark: _Toc135937349][bookmark: _Toc135937017][bookmark: _Toc135937350][bookmark: _Toc135937018][bookmark: _Toc135937351][bookmark: _Toc135937019][bookmark: _Toc135937352][bookmark: _Toc135937020][bookmark: _Toc135937353][bookmark: _Toc135937021][bookmark: _Toc135937354][bookmark: _Toc135937022][bookmark: _Toc135937355][bookmark: _Toc135937023][bookmark: _Toc135937356][bookmark: _Toc135937024][bookmark: _Toc135937357][bookmark: _Toc135937025][bookmark: _Toc135937358][bookmark: _Toc135937026][bookmark: _Toc135937359][bookmark: _Toc135937027][bookmark: _Toc135937360][bookmark: _Toc135937028][bookmark: _Toc135937361][bookmark: _Toc135937029][bookmark: _Toc135937362][bookmark: _Toc135937030][bookmark: _Toc135937363][bookmark: _Toc135937031][bookmark: _Toc135937364][bookmark: _Toc135937032][bookmark: _Toc135937365][bookmark: _Toc135937033][bookmark: _Toc135937366][bookmark: _Toc135937034][bookmark: _Toc135937367][bookmark: _Toc135937035][bookmark: _Toc135937368][bookmark: _Toc135937036][bookmark: _Toc135937369][bookmark: _Toc135937037][bookmark: _Toc135937370][bookmark: _Hlk121844176][bookmark: _Toc135937038][bookmark: _Toc135937371][bookmark: _Toc135937039][bookmark: _Toc135937372][bookmark: _Toc135937040][bookmark: _Toc135937373][bookmark: _Toc135937041][bookmark: _Toc135937374][bookmark: _Toc135937042][bookmark: _Toc135937375][bookmark: _Toc135937043][bookmark: _Toc135937376][bookmark: _Toc135937044][bookmark: _Toc135937377][bookmark: _Toc135937045][bookmark: _Toc135937378][bookmark: _Toc135937046][bookmark: _Toc135937379][bookmark: _Toc135937047][bookmark: _Toc135937380][bookmark: _Toc135937048][bookmark: _Toc135937381][bookmark: _Toc135937049][bookmark: _Toc135937382][bookmark: _Toc46238348][bookmark: _Toc135937050][bookmark: _Toc135937383][bookmark: _Hlk117760867][bookmark: _Toc135937051][bookmark: _Toc135937384][bookmark: _Toc135937385] Study process
Screening period: Patients will be enrolled in the study after successful screening. 
Treatment period: Subjects will receive MT026. Treatment can be discontinued in the following circumstances: The Investigator considers that the subject will no longer benefit from the treatment, the subject develops intolerable toxicity, the subject withdraws the informed consent, the disease progresses, the subject dies, or the subject is lost to follow-up, whichever occurs first. 
Follow-up period: Subjects who discontinue/withdraw from the study for any reason or complete the study will be required to complete an end-of-study visit within 7 days and accept the follow-up visit. The follow-up period is divided into the safety follow-up period (1 month) and long-term follow-up period (for a maximum of 15 years after the 1st dose). 
1) Safety follow-up: Subjects are required to come to the hospital for safety follow-up 1 month after discontinuation/withdrawal from or completion of the study, including safety examinations, AEs, concomitant medications or treatments and medication with new antineoplastic agents, and cerebrospinal fluid and blood samples will be collected for the detection of residual copy number in the body. Subjects who complete the safety follow-up will be considered to have completed the study. 
2) Long-term follow-up period: After the safety follow-up is completed, the long-term follow-up will be started by receiving telephone follow-up every 3 months for a maximum of 15 years after the 1st dose. The follow-up involves survival status, disease progression, medication with new antineoplastic agents and serious adverse events possibly related to this cell therapy. Cerebrospinal fluid and blood samples will be collected for the detection of residual cell copy number in the body as per the protocol. 
3) Unscheduled follow-up: If a subject experiences an adverse event or laboratory abnormality, or experiences any discomfort, the Investigator may perform unscheduled follow-up as needed until the subject is in remission or cured, or considered by the Investigator to be stable.
6. [bookmark: _Toc135937386][bookmark: _Toc120633493][bookmark: _Toc122973757][bookmark: _Toc122974957][bookmark: _Toc24811592]Subject Population 
6.1. [bookmark: _Toc135937387][bookmark: _Toc120633494][bookmark: _Toc122973758][bookmark: _Toc122974958]Sample size 
A sample size of 12 patients is determined on the assumption that it is sufficient to assess initial acute and severe toxicity of MT026 at the tested dose in human.
6.2. [bookmark: _Toc45807403][bookmark: _Toc46238417][bookmark: _Toc45807404][bookmark: _Toc46238418][bookmark: _Toc45807405][bookmark: _Toc46238419][bookmark: _Toc45807406][bookmark: _Toc46238420][bookmark: _Toc45807407][bookmark: _Toc46238421][bookmark: _Toc45807408][bookmark: _Toc46238422][bookmark: _Toc45807409][bookmark: _Toc46238423][bookmark: _Toc135937388][bookmark: _Toc120633495][bookmark: _Toc122973759][bookmark: _Toc122974959]Inclusion criteria 
Patients must meet all of the following inclusion criteria before being enrolled in the trial: 
1) Voluntary participation in this study and signing of the ICF; 
2) 18-70 years old (including critical value) of either gender; 
3) Patients with glioblastoma diagnosed pathologically (refer to Grades 3 and 4 in the WHO Classification of Tumors of the Central Nervous System (2021)), who have progressed during standard treatment or relapsed after standard treatment; 
4) Enhanced MRI shows space-occupying lesions in the brain, with at least one measurable (according to RANO criteria 2010 version); 
5) The patient’s tumor tissue is positive for IL13Rα2, and the subject voluntarily provides the latest FFPE tissue or pathological section (at least 8 consecutive non-stained slides) for IL13Rα2 expression detection (IHC); 
6) Expected survival period ≥3 months; 
7) KPS score ≥70 points; 
8) Laboratory tests at the time of screening meet the following criteria: 
Routine blood test: 
· White blood cell (WBC) ≥3.0 × 109/L; 
· Absolute neutrophil count (ANC) ≥1.5 × 109/L; 
· Lymphocytes ≥0.8 × 109/L; 
· Platelet count (PLT) ≥100 × 109/L; 
· Hemoglobin (HGB) ≥90 g/L; 
Liver: 
· Total bilirubin (TIBC) ≤1.5 times upper limit of normal range (ULN); 
· AST and ALT ≤3 times ULN; 
Kidney: 
· Serum creatinine (Cr) ≤1.5 times ULN; or creatinine clearance (CrCL) ≥30 mL/min (estimated according to the Cockcroft-Gault formula); 
Coagulation function: 
· International normalized ratio (INR) or prothrombin time (PT) ≤1.3 times ULN; 
· Activated partial thromboplastin time (APTT) ≤1.5 times ULN; 
9) Return to ≤ Grade 1 after previous systemic treatment of toxicity or return to baseline before the first dose (except alopecia); 
10) Men of reproductive potential and women of childbearing age must agree to take reliable contraceptive measures from signing the ICF until 180 days after the last administration of MT026; women of childbearing age include premenopausal women and women within 2 years after menopause. 
6.3. [bookmark: _Toc135937389][bookmark: _Toc120633496][bookmark: _Toc122973760][bookmark: _Toc122974960]Exclusion criteria 
The subjects meeting any of the following will be excluded from this study: 
1) The subject had brainstem recurrence, spinal cord dissemination or extracranial metastasis; 
2) The largest diameter of a single tumor lesion >5 cm, or the sum of the largest diameters of multiple lesions >6 cm; 
3) The subject received radiation therapy within 3 months before cell therapy or surgery, chemotherapy (except lymphodepletion therapy), immunotherapy, molecular targeted therapy or any other anti-tumor therapy within 4 weeks; 
4) The subject participated in other drug clinical trials within 4 weeks before screening; 
5) The subject previously received CAR-T cell therapy; 
6) The subject has a history of severe allergy to any component or biological product of the investigational drug; 
7) The patient has other primary malignant tumors (except cured carcinoma in situ of the cervix and basal cell carcinoma of the skin); 
8) The subject suffers from serious diseases such as active systemic infection and coagulation dysfunction; 
9) The subject suffers from severe heart, lung, liver, and renal insufficiency, namely heart function: Class III or above according to the New York Heart Association (NYHA) standard; liver function: Class III Child-Puge or above; kidney function: Chronic kidney disease (CKD) stage 4 or above; renal insufficiency stage III or above; lung function: Symptoms of severe respiratory failure, involving other organs; 
10) The subject suffers from severe autoimmune diseases; 
11) The subject previously received allogeneic tissue/solid organ transplantation; 
12) The subject received live vaccines within 2 weeks before the first cell therapy or plans to receive live vaccines during the study; 
13) The subject suffers from active hepatitis B virus infection; or hepatitis C virus infection (defined as HCV antibody positive, if HCV-RNA is lower than the lower limit of detection, enrollment is allowed); or human immunodeficiency virus infection (defined as HIV antibody positive); or had positive results in Treponema pallidum antibody test; 
14) The subject has epilepsy or symptoms and signs of chronic intracranial hypertension that are difficult to control with drugs (such as daily use of mannitol >500 mL or dexamethasone >15 mg or methylprednisolone >80 mg or other hormones at the same dose); 
15) According to the Investigator’s judgment, the subject suffers from severe neurocognitive impairment; 
16) Pregnant and lactating women; 
17) The Investigator believes that there are any clinical or laboratory abnormalities or other reasons that the subject is not suitable for participating in this clinical study. 
6.4. [bookmark: _Toc24811594][bookmark: _Toc120633497][bookmark: _Toc122973761][bookmark: _Toc122974961][bookmark: _Toc135937390]Withdrawal criteria 
[bookmark: _Toc24811595][bookmark: _Toc27980918]The subject can withdraw from the study at any time, and the Investigator needs to record the reasons for withdrawing, and asks the subjects to do follow-up checks when withdrawing from the study. 
Withdrawal criteria from the study include the following: 
1) The subject has rapid disease progression before injection of MT026, and the Investigator judges that it is not suitable for the subject to continue cell therapy; 
2) The subject has an intolerable toxicity event; 
3) The subject receives other anti-tumor therapy; 
4) The subject withdraws the informed consent; 
5) The subject’s disease progresses after receiving cell therapy; 
6) The subject is lost to follow-up; 
7) The subject died; 
8) The subject is unable to comply with the procedures of the study protocol; 
9) The Investigator determines that withdrawal from the study would be in the best interest of the subject. 
Regardless of the reason, for the case withdrawing from treatment, the safety and efficacy data of the subject should be obtained as much as possible. In any case, the reasons for withdrawing from the study should be recorded in the study medical records and electronic case report form (eCRF), and all end-of-treatment evaluations should be performed with the willingness and compliance of the subject. 
6.5. [bookmark: _Toc135937058][bookmark: _Toc135937391][bookmark: _Toc135937059][bookmark: _Toc135937392][bookmark: _Toc135937060][bookmark: _Toc135937393][bookmark: _Toc135937061][bookmark: _Toc135937394][bookmark: _Toc135937062][bookmark: _Toc135937395][bookmark: _Toc135937063][bookmark: _Toc135937396][bookmark: _Toc135937064][bookmark: _Toc135937397][bookmark: _Toc135937065][bookmark: _Toc135937398][bookmark: _Toc135937066][bookmark: _Toc135937399][bookmark: _Toc135937067][bookmark: _Toc135937400][bookmark: _Toc135937068][bookmark: _Toc135937401][bookmark: _Toc135937402][bookmark: _Toc120633500][bookmark: _Toc122973764][bookmark: _Toc122974964]Study termination criteria 
Study termination means that the clinical study has not ended according to the protocol and all studies are ceased halfway. Its main purpose is to protect the rights and interests of subjects, ensure the quality of the trial, and avoid unnecessary economic losses. 
1) In case that the clinical trial protocol is found to have any major errors, or a significant deviation occurs in the implementation of a well-designed protocol, which makes it difficult to evaluate the test results; 
2) The Sponsor requires termination under the premise of fully guaranteeing the rights and safety of the subjects; 
3) The national regulatory authority or the ethics committee orders the termination of the trial for some reason; 
4) Major safety incidents occur in the study, which may lead to the failure of the safety of subjects subsequently. 
6.6. [bookmark: _Toc24706972][bookmark: _Toc24706973][bookmark: _Toc24706974][bookmark: _Toc24706975][bookmark: _Toc24706976][bookmark: _Toc24706977][bookmark: _Toc135937403][bookmark: _Toc24811597][bookmark: _Toc120633501][bookmark: _Toc122973765][bookmark: _Toc122974965]Principles of subject dropout 
Dropout refers to the fact that during the clinical trial, the subject cannot continue to follow the trial protocol to the last follow-up required for any reason. Withdrawal and loss to follow-up are the two most typical forms of dropout. Withdrawal includes the Investigator’s voluntary termination or the subject’s voluntary withdrawal from the clinical trial. Loss to follow-up means that the subjects are not followed up on time due to various reasons during the trial, which make the Investigators unable to obtain the final observation results. 
The reason for the dropout should be recorded, and all clinical evaluations and laboratory tests required by the protocol should be completed as much as possible to ensure the safety of the subject after dropout, and the subject’s survival information should still be tracked and collected with consent. The last test result is regarded as the final result, and the therapeutic drug response, tolerance and adverse reactions are analyzed. 
[bookmark: _Toc24706979][bookmark: _Toc24706980]If the subject withdraws due to adverse events, timely and appropriate treatment and follow-up examinations should be provided until the adverse events are relieved, or the subjects return to the screening period, or the subjects are in stable condition, or the subjects are lost to follow-up. 
6.7. [bookmark: _Toc135937404][bookmark: _Toc74240514][bookmark: _Toc79527226][bookmark: _Toc120633502][bookmark: _Toc122973766][bookmark: _Toc122974966]Randomization 
Randomization is not involved in this study. 
6.8. [bookmark: _Toc135937405][bookmark: _Toc74240515][bookmark: _Toc79527227][bookmark: _Toc120633503][bookmark: _Toc122973767][bookmark: _Toc122974967]Blinding 
This study is not blinded. 
6.9. [bookmark: _Toc135937406][bookmark: _Toc74240516][bookmark: _Toc79527228][bookmark: _Toc120633504][bookmark: _Toc122973768][bookmark: _Toc122974968]Subject enrollment and numbering 
Subjects will be assigned with a unique screening number according to the screening sequence, which are S001, S002, S003, S004... and so on. The screening number of the first subject is S001, the screening number of the second subject is S002, and so on for the rest of the subjects. After successful screening, subject numbers will be generated from low to high doses according to the chronological sequence of successful enrollment of the subjects. Subjects are numbered R01, R02, R03, R04... and so on. For example: The number of the first subject successfully enrolled is R01, the number of the second subject is R02, and so on for the rest of the subjects. 
6.10. [bookmark: _Toc135937407][bookmark: _Toc74240517][bookmark: _Toc79527229][bookmark: _Toc120633505][bookmark: _Toc122973769][bookmark: _Toc122974969]Screening failure 
Screening failure is defined as subjects who sign the ICF and do not meet the screening criteria during the screening period. The Investigator must record the reason for the screening failure of the subject in the original record. 
6.11. [bookmark: _Toc135937408][bookmark: _Toc74240518][bookmark: _Toc79527230][bookmark: _Toc120633506][bookmark: _Toc122973770][bookmark: _Toc122974970]Rescreening 
This trial allows rescreening. 
If subjects fail the initial screening due to abnormal laboratory tests (routine blood test, blood biochemistry, routine urine test and coagulation function test), active HBV, HCV, HIV, or Treponema pallidum, insufficient washout period of previous treatment drugs, unstable neurological symptoms, and other reasons, and their symptoms are alleviated after treatment, they can participate in the rescreening 2 months after the initial screening failure. 
Whether the subjects who fail the screening can be rescreened shall be decided by the Investigator according to the specific situation of each subject. Each subject can only participate in two screenings at most. 
Subjects for rescreening need to sign the ICF again, and the test items in the screening period need to be carried out again. Subjects rescreened will be regarded as new subjects with a new subject number. 
6.12. [bookmark: _Toc135937409][bookmark: _Toc74240520][bookmark: _Toc79527232][bookmark: _Toc120633507][bookmark: _Toc122973771][bookmark: _Toc122974971]Subject compliance management 
Before the start of the trial, a detailed monitoring plan should be formulated in strict accordance with the requirements of the protocol. It should be ensured that the subjects are properly informed, fully understand the investigational drug and the treatment process, and increase their confidence in completing the trial. It is also necessary to inform the subjects in detail about the precautions and potential adverse drug reactions, to seek for their understanding and cooperation as much as possible. In addition, compliance education for subjects and their families should be strengthened to make them realize the importance of following the doctor’s advice. 
Treatment compliance is defined as the actual dose of drug administered to the subject during the study divided by the expected drug dose, then multiplied by 100%. Specifically, it is calculated according to the following formula: Compliance (%) = actual drug dose administered to the subject/expected drug dose × 100%. If the subject’s compliance is less than 80%, or greater than 120%, it means poor compliance; and if the compliance is less than 70%, it means a protocol deviation, but this case should still be included in the full analysis set. Cases of poor compliance should be analyzed. Assessment of compliance will be assessed by the Investigator at each visit and information will need to be documented in the source documents. 
6.13. [bookmark: _Toc135937410][bookmark: _Toc120633508][bookmark: _Toc122973772][bookmark: _Toc122974972]Definition of end of study 
The end of the study is defined as the last case of unacceptable toxicity of the subject, or withdrawal of informed consent, or disease progression, or death, or loss to follow-up, or the Investigator believes that the subject will no longer benefit, subject to the earlier one. 
7. [bookmark: _Toc135937411][bookmark: _Toc120633509][bookmark: _Toc122973773][bookmark: _Toc122974973]Investigational Drug 
7.1. [bookmark: _Toc135937412][bookmark: _Toc24811600][bookmark: _Toc120633510][bookmark: _Toc122973774][bookmark: _Toc122974974]Basic information 
[bookmark: _Hlk117848662]Generic name: IL13Rα2-specific allogeneic universal chimeric antigen receptor T cell injection; 
Abbreviation: MT-026 cell injection; 
Dosage form: Cell injection (frozen storage); 
Strength: 
· 2.5 × 107 CAR-positive T cells/2.5 mL/vial; 
Storage: Cryopreserved in vapor phase liquid nitrogen (below -130℃), and cannot be frozen again after thawing; 
Shelf life: 24 months in vapor phase liquid nitrogen (below -130℃) and 3 hours at 20-25℃ after thawing; 
Provided by: T-MAXIMUM Pharmaceutical (Suzhou) Co., Ltd. 
7.2. [bookmark: _Toc135937413][bookmark: _Toc120633511][bookmark: _Toc122973775][bookmark: _Toc122974975][bookmark: _Hlk120197699]Treatment 
Route of injection 
Intra-lumber injection. 
Injection frequency 
Once every 4 weeks. 
Injection dose 
2.5 × 107 cells. 
Note: Depending on the available data, the Sponsor and Investigator may adjust the number of cells upon consultation. 
Injection method 
Before injection, check the cell number, target and manufacturing date on the cell injection storage container and cryovial. After confirming that the cell injection is correct, the operating doctor authorized by the Investigator completes the treatment. 
The operating doctor signs the Clinical Injection Record Form and starts the injection. Before the injection, take out the investigational drug from the storage container, and place it immediately in a 37℃ water bath to quickly melt until no ice was visible to the naked eye before injection. When injecting UCAR-T cells, first-aid equipment and other routine first-aid medicines should be arranged beside the bed. 
All operations related to the subjects must go through “three inspections and seven verifications” and checked by two persons. Three inspections refer to the inspection before, during, and after operation. Seven verifications refer to the verification of bed number, name, drug name, dose, time, concentration, and usage. 
7.3. [bookmark: _Toc135937414][bookmark: _Toc120633512][bookmark: _Toc122973776][bookmark: _Toc122974976]Drug packaging and shipping 
The investigational drug MT-026 will be stored in CryoStor®CS10 cell freezing solution below -130℃ after manufacturing. 
Using a liquid nitrogen cold chain, the frozen MT026 is delivered to the patient’s bedside at a temperature below -130℃. When handing over the medicine to the doctor, the transportation personnel first need to confirm with the doctor that the incubator is functioning normally without damage, and ask the doctor to sign the Medicine Handover Form. Take out the MT026 from the liquid nitrogen tank and thaw it quickly in a 37℃ water bath, and gently shake the MT026 cryovial manually to ensure that there are no clusters of cells and no visible ice cubes before use for injection. 
If the MT026 cryovial is damaged during transportation, it cannot be injected into the subject, and the damaged MT026 will be recorded in the study file. 
7.4. [bookmark: _Toc135937415][bookmark: _Toc120633513][bookmark: _Toc122973777][bookmark: _Toc122974977]Handling, storage and recovery of CAR-T cells 
According to the requirements of GCP, UCAR-T cells are kept, distributed and recovered by special personnel in the hospital. The study site must ensure that the receipt, use, loss or other disposal of the investigational drug supply are properly recorded. The subjects must return the remaining UCAR-T and the empty packaging to the Investigator. 
The Investigator or designee must confirm that all MT026 received are maintained at appropriate temperature conditions during transport and report any deviations for resolution prior to administration of the MT026. 
Only subjects enrolled in this study can receive MT026, and only authorized staff of the study site can provide or administer MT026. All MT026 must be stored according to labeled storage conditions in a secure, environmentally controlled and monitored (manual or automated) area accessible only to Investigators and authorized staff of the study site. 
The Investigator, institutional or medical facility head (as applicable) is responsible for the inventory, reconciliation, and recordkeeping of MT026 (i.e., receipt, reconciliation, and final disposal records). For all study sites, local staff of the Sponsor or designee will provide appropriate documentation that drug counts and recovery are completed. If local disposal or destruction is appropriate, it is the Investigator’s responsibility to ensure that the local disposal/destruction process is documented. 
The study site is responsible for recording the batch number, manufacturer, and expiration date of any product purchased locally in accordance with the requirements of the local guidelines, unless otherwise specified by the Sponsor. 
The Investigator will be responsible for complying with the requirements of the protocol and any applicable laws and regulations, and take all actions to maintain appropriate records and ensure the proper supply, storage, handling, distribution, and use of the investigational drug. 
In the following situations (among others), MT-026 shall be recovered by the Sponsor, T-MAXIMUM Pharmaceutical (Suzhou) Co., Ltd.: 
1) The identification information is incorrect; 
2) The subject is unable to accept the drug; 
3) The subject refuses to accept the drug; 
4) The product has passed the expiration date; 
5) The product becomes non-conforming due to transportation reasons. 
Destruction/disposal shall be carried out by the preparation party and detailed records shall be kept. The product packaging of all conforming cell preparations after instillation, including the outer packaging and inner packaging, will be recovered to the Sponsor for unified processing, and the recovery form and disposal form will be filled out. 
7.5. [bookmark: _Toc135937416][bookmark: _Toc120633514][bookmark: _Toc122973778][bookmark: _Toc122974978]Dose adjustment 
During the treatment period, the Investigator can adjust the dose, suspend or permanently terminate the administration according to the efficacy and the adverse events judged to be related to MT026. The reasons for dose adjustment should be documented in detail. 
7.6. [bookmark: _Toc135937417][bookmark: _Toc24811603][bookmark: _Toc120633515][bookmark: _Toc122973779][bookmark: _Toc122974979]Concomitant treatment 
From the signing of the ICF to the safety follow-up period, all concomitant drugs and treatments must be recorded in detail in the electronic case report form (eCRF). If the subject starts new anti-tumor treatment after the end of the trial, the earliest start of new anti-tumor treatment should be recorded. 
Prohibited drugs 
2) Other anti-tumor treatments other than MT-026. 
Subjects who are deemed necessary by the Investigator to use any of the above treatments should withdraw from the study. 
Concomitant medication 
All supportive treatment measures consistent with the best patient care should be taken during the trial, but the following principles must be followed: 
3) If the subject has a fever above 40℃ during the study, corticosteroids can be used; except for fever, corticosteroids should not be used (except for steroids at physiological replacement doses, such as hydrocortisone <12 mg/m2/day or equivalent dose); 
4) Any prescription drugs, non-prescription drugs, traditional Chinese medicine and health care products used by patients shall be reviewed and approved by the Investigator, and shall be recorded. 
8. [bookmark: _Toc46238440][bookmark: _Toc46238441][bookmark: _Toc46238442][bookmark: _Toc46238443][bookmark: _Toc46238444][bookmark: _Toc46238445][bookmark: _Toc46238446][bookmark: _Toc46238447][bookmark: _Toc46238448][bookmark: _Toc46238449][bookmark: _Toc135937418][bookmark: _Toc120633516][bookmark: _Toc122973780][bookmark: _Toc122974980]Study Procedure 
For the specific content of the visit items of the study evaluation, see “Table 1. Schedule of Activities”. 
8.1. [bookmark: _Toc135937419][bookmark: _Toc24811608][bookmark: _Toc120633517][bookmark: _Toc122973781][bookmark: _Toc122974981]Screening period (Day-28 to Day-1) 
1) Signing of written ICF: Written ICF should be obtained prior to starting any specific procedure in the protocol. Subject screening should be carried out within a maximum of 28 days before the first injection to determine whether each subject is eligible to participate in this study; 
2) Demographics; 
3) Medical history, treatment history; 
4) Tumor tissue target detection; 
5) Complete physical examination; 
6) Vital signs; 
7) [bookmark: _Hlk120190675]Weight, KPS score; 
8) [bookmark: _Hlk120190655]Laboratory tests (routine blood test, blood biochemistry, routine urine test and coagulation function test); 
9) 12-lead ECG; 
10) Fundus examination; 
11) Urine pregnancy test; 
12) Virological test; 
13) Concomitant medications/treatments; 
14) Imaging evaluation: MRI is used to have a comprehensive examination of the chest, abdomen, pelvis and head. Subjects who have imaging examination results within 28 days can be exempted from the reexamination; 
15) Checking of inclusion/exclusion criteria; 
16) Inform the follow-up schedule and/or next visit time according to the results against the inclusion/exclusion criteria. 
8.2. [bookmark: _Toc120633518][bookmark: _Toc122973782][bookmark: _Toc122974982][bookmark: _Hlk120202677][bookmark: _Toc135937420]Treatment period 
[bookmark: _Toc135937421][bookmark: _Toc120633519][bookmark: _Toc122973783][bookmark: _Toc122974983][bookmark: _Hlk120199409]8.2.1. Day 1 of the 1st dosing cycle (C1D1) 
Before drug administration 
1) [bookmark: _Toc46238453][bookmark: _Hlk120212674][bookmark: _Hlk120176951]Complete physical examination: Subjects who have approved examination results within 7 days can be exempted from the reexamination; 
2) Vital signs: Subjects who have approved examination results within 7 days can be exempted from the reexamination; 
3) Weight, KPS score: Subjects who have approved examination results within 7 days can be exempted from the reexamination; 
4) Laboratory tests (routine blood test, blood biochemistry, routine urine test and coagulation function test): Subjects who have approved examination results within 7 days can be exempted from the reexamination; 
5) 12-lead ECG: Subjects who have approved examination results within 7 days can be exempted from the reexamination; 
6) Fundus examination: Subjects who have approved examination results within 7 days can be exempted from the reexamination; 
7) Blood pregnancy test; 
8) Concomitant medication and concomitant treatment; 
9) Review and check the inclusion/exclusion criteria: If the subject rechecks all the inclusion criteria and does not meet any exclusion criteria, then proceed to the following steps, otherwise it will be deemed as the initial screening failure. Decide whether re-screening is required depending on the reason for the screening failure. 
10) Intracranial pressure monitoring; 
11) Routine and biochemical analysis of CSF, CAR copy number, cytokines (cerebrospinal fluid): Collect cerebrospinal fluid for testing within 60 min before administration; 
12) [bookmark: _Hlk120206603]CAR copy number, cytokines (blood sample): Collect blood samples within 60 min before administration for testing; 
Administration 
1) Administration: Refer to “7.2 Treatment” for the administration method. 
After drug administration 
1) [bookmark: _Hlk120200862]Vital signs; 
2) 12-lead ECG; 
3) Adverse events; 
4) Concomitant medications/treatments; 
5) Inform the subjects of the next research schedule. 
[bookmark: _Toc135937422][bookmark: _Toc120633520][bookmark: _Toc122973784][bookmark: _Toc122974984]8.2.2. Day 2 of the 1st dosing cycle (C1D2) 
1) Vital signs, laboratory examinations (routine blood test, blood biochemistry, routine urine test and coagulation function test), 12-lead ECG, fundus examination, intracranial pressure monitoring, routine and biochemical analysis of CSF, and biochemistry: Conduct examinations 1 day after administration, with a time window of ±2 h; 
2) CAR copy number and cytokine detection (cerebrospinal fluid and blood samples): Collect cerebrospinal fluid and blood samples 1 day after administration for testing, with a time window of ±30 min; 
3) Adverse events; 
4) Concomitant medications/treatments; 
5) Inform the subjects of the next research schedule. 
[bookmark: _Toc135937423][bookmark: _Toc120633521][bookmark: _Toc122973785][bookmark: _Toc122974985][bookmark: _Toc120633527][bookmark: _Toc122973791][bookmark: _Toc122974991][bookmark: _Toc135937424]8.2.3. End of treatment or early withdrawal 
Every 28 days is a cycle from the first administration, and the drug is administered on the first day of each cycle, until the Investigator believes that the subject no longer benefits, or the subject has intolerable toxicity, or the subject withdraws ICF, or the subject’s disease progresses, or the subject died or was lost to follow-up (whichever occurs first). Visits will be made on the day of administration of each cycle or within 7 days after the end of treatment/early withdrawal, and each visit is as follows. Unless otherwise specified, visits are required at the end of each cycle and at the end of treatment or early withdrawal, and the time window is shown in “Table 1 Schedule of Activities”. 
1) Targeted physical examination; 
2) Vital signs; 
3) Weight, KPS score; 
4) Laboratory tests; 
5) 12-lead ECG; 
6) Fundus examination; 
7) Pregnancy test: Conduct blood pregnancy test at the end of treatment or early withdrawal, and urine pregnancy test during other visits; 
8) Intracranial pressure monitoring; 
9) Routine and biochemical analysis of CSF; 
10) Imaging evaluation: Conduct examination once every 2 cycles and at the end of treatment or early withdrawal; 
11) CAR copy number, cytokine detection (cerebrospinal fluid and blood samples): Conduct the detections before each administration and 1 day after administration; 
12) Administration: Start administration after the above steps are completed. Administration is not required during the visit at the end of treatment or early withdrawal; 
13) Adverse events; 
14) Concomitant medications/treatments; 
15) Inform the subjects of the next research schedule. 
8.3. [bookmark: _Toc135937425][bookmark: _Toc120633528][bookmark: _Toc122973792][bookmark: _Toc122974992]Safety follow-up 
Subjects at the end of treatment/early withdrawal should come to the hospital for safety follow-up at 1 month after discontinuation/withdrawal or completion of the trial. The time window is ±7 d. The follow-up content includes: 
1) Safety examination: Complete physical examination, vital signs, weight, KPS score, laboratory test, 12-lead ECG, fundus examination, pregnancy test (blood pregnancy), intracranial pressure monitoring, routine and biochemical analysis of CSF; 
2) Medication with new antineoplastic agents; 
3) CAR copy number (cerebrospinal fluid and blood samples); 
4) Adverse events; 
5) Concomitant medications/treatments; 
6) Subjects who have completed the study enter the long-term follow-up period. 
8.4. [bookmark: _Toc135937426][bookmark: _Toc120633529][bookmark: _Toc122973793][bookmark: _Toc122974993]Long-term follow-up 
After the safety follow-up is completed, the long-term follow-up will be started by receiving telephone follow-up every 3 months for a maximum of 15 years after the 1st dose. The follow-up involves: 
1) Survival status; 
2) Disease progression; 
3) Medication with new antineoplastic agents; 
4) Serious adverse events possibly related to this cell therapy; 
5) [bookmark: _Toc120633530][bookmark: _Toc122973794][bookmark: _Toc122974994]CAR copy number (cerebrospinal fluid and blood samples); 
8.5. [bookmark: _Toc135937094][bookmark: _Toc135937427][bookmark: _Toc135937095][bookmark: _Toc135937428][bookmark: _Toc135937429]Unscheduled follow-up visits 
If a subject experiences an adverse event or laboratory abnormality, or experiences any discomfort, the Investigator may perform unscheduled follow-up as needed until the subject is in remission or cured, or considered by the Investigator to be stable. 
9. [bookmark: _Toc120633531][bookmark: _Toc122973795][bookmark: _Toc122974995][bookmark: _Toc135937430]Study Assessments 
9.1. [bookmark: _Toc135937431][bookmark: _Toc120633532][bookmark: _Toc122973796][bookmark: _Toc122974996]Safety evaluation 
According to the National Cancer Institute Common Terminology Criteria for Adverse Events (NCI-CTCAE) Version 5.0, the adverse events throughout the study will be evaluated. Safety tolerance indicators include vital signs, physical examination, fundus examination, 12-lead ECG, clinical laboratory test indicators (routine blood test, routine urine test, blood biochemistry, coagulation function test), routine cerebrospinal fluid test and biochemistry, intracranial pressure monitoring, adverse events and serious adverse events; the incidence of GvHD during treatment, mainly monitoring the skin, liver, and gastrointestinal tract; Karnofsky Performance Score (KPS); the incidences of CRS and ICANS during treatment. 
[bookmark: _Toc135937432][bookmark: _Toc120633533][bookmark: _Toc122973797][bookmark: _Toc122974997]9.1.1. Adverse events 
Definition of adverse event (AE) 
Adverse events (AEs) refer to all untoward medical occurrences in subjects administered the investigational drug, which may be manifested by signs and symptoms, diseases, or laboratory abnormalities, but does not necessarily have a causal relationship with the investigational drug. 
Adverse medical events should be recorded as AEs from the time the patient first received the investigational drug until the last follow-up, or started other treatment options (whichever is earlier). 
Adverse event recording 
During the study period, the AE Record Form should be filled out truthfully. Its type, degree, time of occurrence, duration, treatment measures, and treatment process should be recorded in detail, and its correlation with the investigational drug is evaluated on the basis of comprehensive consideration of comorbidities and concomitant medications. 
The Investigator judges that the definition of AE is met, and all changes determined to meet the definition of AE should be recorded in the AE section of the eCRF. Medical documentation on AEs should be recorded in the original file. 
Criteria for judging the severity of adverse events 
Adverse events should be reported and graded according to NCI-CTCAE Version 5.0. In case of adverse events not listed on CTCAE, the following criteria can be referred to for grading. The severity of adverse events is divided into grades 1-5 according to NCI-CTCAE 5.0. 
Grade 1: Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only; intervention not indicated. 
Grade 2: Moderate; minimal, local or noninvasive intervention indicated; limiting age-appropriate instrumental ADL*. 
Grade 3: Severe or medically significant but not immediately life-threatening; hospitalization or prolongation of hospitalization indicated; disabling; limiting self care ADL**. 
Grade 4: Life-threatening consequences; urgent intervention indicated. 
Grade 5: Death related to AE. 
Activities of daily living (ADL) 
*Instrumental activities of daily living (ADL) refer to preparing meals, shopping for groceries or clothes, using the telephone, managing money, etc. 
**Self care ADL refer to bathing, dressing and undressing, feeding self, using the toilet, taking medications, and not bedridden. 
Note: Note the difference of term “Severe” and “Serious”. The term “Severe” is often used to describe the intensity, and it does not necessarily refer to SAE. For example, a headache may be Grade 3 (Severe) in intensity but not listed in the SAE unless it meets the SAE criteria. 
Determination criteria for the relationship between adverse events and the investigational drug 
The Investigator assesses the relationship between the AEs and the investigational drug using the classification provided in the table below. Definitely related, probably related and possibly related to the investigational drug are classified as adverse reactions. 
Table 5. Determination Criteria for the Relationship between Adverse Events and the Investigational Drug 
	5 Classes 
	Acceptance Criteria 

	Definitely related 
	It conforms to the known reaction type of the suspected intervention and to the reasonable time sequence from administration. The adverse reaction is alleviated or disappears after the dose is reduced or stopped. The reaction reappears after the drug is re-administered. 

	Probably related 
	It conforms to the known reaction type of the suspected intervention and to the reasonable time sequence from administration. The adverse reaction is alleviated or disappears after the dose is reduced or stopped. However, the reaction can also occur due to the clinical state of the subject or other reasons. 

	Possibly related 
	It conforms to the known reaction type of the suspected intervention and to the reasonable time sequence from administration. The adverse reaction is alleviated or not apparent after the dose is reduced or stopped. However, the reaction can be explained by the clinical state of the subject or other reasons. 

	Possibly unrelated 
	It barely conforms to the known reaction type of the suspected intervention or to the reasonable time sequence from administration. The reaction can also occur due to the clinical state of the subject or other reasons. 

	Definitely unrelated 
	It barely conforms to the known reaction type of the suspected intervention or to the reasonable time sequence from administration. The adverse reaction remains unchanged after the dose is reduced or stopped. The reaction can be explained by the clinical state of the subject or other reasons. After excluding clinical symptoms or other reasons, the reaction is alleviated or disappears. 


Treatment and follow-up of adverse events 
When an AE occurs, regardless of whether there is a causal relationship between the event and the investigational drug, it should be actively dealt with. When subjects experience AEs, they should be treated with acceptable clinical treatment measures. If it is necessary to apply medical measures excluded by the study, the patient should withdraw from the study after consultation with the Sponsor. 
The follow-up of AEs is not only conducted during the treatment period. For some subjects, AEs related to the investigational drug that still exist after the end of the trial should continue to be followed up until one of the following conditions is met after the end of the treatment: 
1) The event is resolved; 
2) The event becomes stable; 
3) The event returns to baseline levels; 
4) The event can be attributed to a drug other than the investigational drug or has nothing to do with the study behavior; 
5) When more information is not available (the subject refuses to provide more information, or there is any evidence that the subject is still lost to follow-up after the greatest efforts have been made). 
During the clinical trial and follow-up period, when the subjects have trial-related adverse events, including clinically significant laboratory abnormalities, the Investigators and clinical trial facilities should ensure that the subjects receive appropriate medical treatment, and inform the subjects of relevant circumstances truthfully. When the Investigator realizes that the subject has a concurrent disease that needs treatment, the subject should be informed and attention should be paid to the concomitant medications that may interfere with the clinical trial results or the safety of the subject. 
Adverse events of special interest (AESI) 
AESI is a class of adverse events (serious or not) that are related to the investigational drug, have special impact, and require continuous monitoring by the Investigator and timely communication with the Sponsor. 
According to the safety data of CD-19 CAR-T cell therapy that has been marketed, the AESI mainly includes cytokine release syndrome and neurological toxicity. If the above-mentioned AEs occur during the clinical course, the Investigator can carry out symptomatic treatment and dose adjustment according to the symptoms of the patients. 
[bookmark: _Toc135937433][bookmark: _Toc120633534][bookmark: _Toc122973798][bookmark: _Toc122974998]9.1.2. Serious adverse events 
Definition of serious adverse event (SAE) 
Serious adverse events (SAE) refer to those that meet any of the following criteria: 
1) Resulting in death; 
2) Life-threatening consequences#1; 
3) Resulting in congenital anomalies/birth defects; 
4) Resulting in permanent or serious disability or incapacity for work; 
5) Resulting in hospitalization or prolongation of hospitalization (except if the patient is hospitalized for elective surgery for a disease that have existed before participating in the study and has not aggravated after the start of the study); 
6) Other important medical events, if not treated, the conditions listed above may occur#2. 
#1 “Life-threatening” means that the patient is at immediate risk of death if an SAE occurs, rather than an SAE that could lead to death if a more serious event is assumed to occur. 
#2 It refers to medical events that may not be immediately life-threatening or result in death or require hospitalization/prolonged hospitalization, but those that may endanger the patient or require intervention to prevent the above situations are usually considered as SAEs. For example, allergic bronchospasm that requires urgent rescue in the emergency room or at home; blood dyscrasias or convulsions that do not lead to hospitalization; or drug dependence or drug abuse. These situations need to be recorded and treated as important medical events. 
Events not considered as SAEs 
1) Emergency room visits; 
2) Remaining in hospital under observation within 24 hours; 
3) Hospitalization for routine outpatient examination (hospitalization less than 24 hours); 
4) Situations described in the protocol: Hospitalization for drug administration, hospitalization required by the protocol to complete the test; 
5) Hospitalization for social reasons: For example, the patient is hospitalized due to lack of care; 
6) Hospitalization for surgery on an agreed date before enrollment in the study must be recorded in the screening section of the original records and medical records (if the disease worsens and requires early surgery, it is an SAE); 
7) Hospitalization in rehabilitation institutions, nursing homes; 
8) Hospitalization for routine medical examination; 
9) Indication disease progression should not be considered an adverse event. However, if the symptoms and signs of disease progression meet the criteria for SAE, it can be reported as an SAE. 
10) Death itself is a consequence and is not considered as an SAE. The leading cause of death (the main AE leading to death) should be recorded and reported as an SAE. “Death” should be reported as a consequence of the corresponding AE. If the death has no definite cause to report, the death itself may be reported as an SAE. The death of the subject due to disease progression should also be reported as an SAE. 
Measures taken to deal with SAEs 
When an SAE occurs, regardless of the relationship between the SAE and the investigational drug, the Investigator should take appropriate treatment measures in a timely manner in addition to filling out the SAE report, except for SAEs that do not need to be reported immediately as stipulated in the trial protocol or other documents (such as the Investigator’s Brochure). In addition to the event, the Investigator should report all SAEs to the Sponsor within 24 hours after learning of the occurrence of the SAE, and then provide a detailed and written follow-up report in a timely manner. SAE reports and follow-up reports should indicate the identification code of the subject in the clinical trial, rather than the real name, citizenship number, address and other identity information of the subject. AEs and laboratory abnormal values specified in the test protocol that are important to safety evaluation should be reported to the Sponsor in accordance with the requirements and time limit of the test protocol. 
For reports of death events, Investigators should provide the Sponsor and the ethics committees with other required materials, such as autopsy reports and final medical reports. 
[bookmark: _Toc135937434][bookmark: _Toc120633535][bookmark: _Toc122973799][bookmark: _Toc122974999]9.1.3. Suspected unexpected serious adverse reaction (SUSAR) 
Definition of SUSAR 
Suspected unexpected serious adverse reactions (SUSARs) refer to serious adverse reactions whose nature and severity of the clinical manifestations exceed those in the Investigator’s brochure of the investigational drug, the instructions or product characteristic summary of the marketed drug, and other available information. 
Treatment of SUSAR 
[bookmark: _Hlk121846528]During the clinical research process, after the Sponsor receives safety-related information from any source, it is necessary to analyze and evaluate such information immediately, including the severity, correlation with the investigational drug, and whether it is an expected event, etc. The Sponsor should quickly report SUSARs to all Investigators participating in the clinical trial, clinical trial institution, and ethics committees, and promptly report to national regulatory authorities in the form of individual case safety reports in accordance with the following requirements and time limits: 
1) For SUSARs that are fatal or life-threatening, the applicant should report immediately after being informed for the first time in no more than 7 days, and report and complete the follow-up information within the next 8 days. 
Note: The day when the applicant is informed for the first time is Day 0. 
2) For unexpected serious adverse reactions that are not fatal or life-threatening, the applicant shall report them upon being informed for the first time, and shall not exceed 15 days. The following situations are generally not as contents to be quickly reported: 
· Non-SAEs; 
· The SAE is unrelated to the investigational drug; 
· Serious but expected adverse reactions; 
· When SAEs are used as the primary efficacy endpoint, it is not recommended to report to the national regulatory authority in the form of an individual case safety report (ICSR). 
After receiving the relevant safety information of the clinical trial provided by the applicant, the Investigator should promptly sign for and read it, consider whether to make corresponding adjustments to the treatment of the subject, communicate with the subject as soon as necessary, and report SUSARs provided by the applicant to the ethics committee in a timely manner. 
[bookmark: _Toc135937435][bookmark: _Toc120633536][bookmark: _Toc122973800][bookmark: _Toc122975000]9.1.4. Pregnancy monitoring 
Within 180 days from signing the ICF to the last injection of the investigational drug, female subjects of childbearing potential should take reliable contraceptive measures to avoid pregnancy; male subjects of reproductive potential should inform their partners that they have participated in this clinical trial, and should take reliable contraceptive measures to avoid impregnating their partner. 
If it is known that a female subject or a partner of a male subject becomes pregnant within 180 days from the subject’s first injection of the investigational drug to the last injection, the Investigator should report the pregnancy event to the Sponsor and the ethics committee within 24 hours. Pure pregnancy events are not judged as SAEs. 
[bookmark: _Toc10558801][bookmark: _Toc10559458]Female subjects who are receiving the investigational drug must stop receiving the investigational drug and are advised to terminate pregnancy immediately; partners of male subjects who are receiving the investigational drug are advised to terminate pregnancy immediately; subjects should be required to provide relevant information on pregnancy results as much as possible, including possible early termination of pregnancy. Investigators should make every effort to follow up until delivery to realize the health status of the infant at birth. Investigators should report to the Sponsor and the ethics committee within 24 hours of knowing the pregnancy outcome. If the pregnancy outcome meets the definition of SAEs, such as postpartum complications, spontaneous abortion, stillbirth, neonatal death, congenital malformation (congenital malformation including aborted fetus), Investigators should also follow the SAE reporting procedures to report SAEs. 
9.2. [bookmark: _Toc135937436][bookmark: _Toc120633537][bookmark: _Toc122973801][bookmark: _Toc122975001]Efficacy evaluation 
Efficacy evaluation criteria 
The Investigators will perform tumor assessments individually according to the immunotherapy Response Assessment for Neuro-Oncology (iRANO). According to the iRANO criteria, tumor treatment response assessment is divided into: Complete response (CR), partial response (PR), stable disease (SD), and progressive disease (PD). 
Efficacy evaluation method 
Tumor images will be obtained using magnetic resonance imaging (MRI). Imaging methods for the same subject should remain consistent throughout the trial period. 
Efficacy evaluation time 
1 baseline evaluation will be conducted during the screening period. It will be evaluated every 2 cycles before the scheduled treatment after starting treatment. It will be evaluated once every 7 days after the end of treatment/early withdrawal. For subjects assessed as CR or PR for the first time, the efficacy needs to be confirmed at least 4 weeks later. Imaging of subjects with a clinical evaluation of PD should be confirmed according to iRANO criteria.
The imaging examination during the screening period includes chest, abdominal, pelvic, and head examinations. Subjects who have imaging examination results within 28 days can be exempted from the reexamination. MRI will be performed only at the site of lesions after the treatment is started (except for those suspected metastasis). Imaging evaluation should be increased as needed (such as central nervous system SAE). 
Efficacy parameters 
1) Progression free survival (PFS): It is defined as the length of time from the initial injection to the patient to the onset of disease progression or death (which may be caused by any cause in the absence of progression); 
2) Progression free survival rate (PFSR): It is defined as the proportion of patients who are evaluated as PFS after the first treatment period and whose efficacy can be evaluated; 
3) Overall survival period (OS): It is defined as the length of time from the start of injection to death from any cause of the patient; 
4) Overall survival rate (OSR): It is defined as the proportion of surviving patients who can be evaluated for a period of time after the first treatment; 
5) Objective remission rate (ORR): It is defined as the proportion of patients receiving CR and PR from the start of injection to the tumor; 
6) Duration of remission (DOR): It is defined as the length of time from the first assessment of the tumor as CR or PR to the first assessment as PD or death from any cause; 
7) Disease control rate (DCR): It is defined as the proportion of patients receiving CR, PR, and SD from the start of injection to the tumor. 
9.3. [bookmark: _Toc120633538][bookmark: _Toc122973802][bookmark: _Toc122975002][bookmark: _Toc135937437]PK assessment 
Cerebrospinal fluid and peripheral blood samples are collected within 60 minutes before and 1 d after each treatment; at the end of treatment/early withdrawal; at safety follow-up; and at each follow-up during the long-term follow-up period (once every 3 months), to detect the CAR copy number of MT026 cells in the samples. During the study, the sampling time point can be adjusted according to the completed data of this study.
9.4. [bookmark: _Toc122973803][bookmark: _Toc122974005][bookmark: _Toc122974310][bookmark: _Toc122975003][bookmark: _Toc122973804][bookmark: _Toc122974006][bookmark: _Toc122974311][bookmark: _Toc122975004][bookmark: _Toc122973805][bookmark: _Toc122974007][bookmark: _Toc122974312][bookmark: _Toc122975005][bookmark: _Toc135937438][bookmark: _Toc120633539][bookmark: _Toc122973806][bookmark: _Toc122975006]PD assessment 
The sampling technique and sample type are the same as sampling for PK assessment. The sampling time point was up to the end of treatment/early withdrawal, and other samplings were the same as PK. The test parameter is the concentration of cytokines (IL-6, IL-8, IL-10, IL-15, TNF-α, IFN-γ) in cerebrospinal fluid and peripheral blood. During the study, the sampling time point can be adjusted according to the completed data of this study.
10. [bookmark: _Toc135937106][bookmark: _Toc135937439][bookmark: _Toc135937107][bookmark: _Toc135937440][bookmark: _Toc135937108][bookmark: _Toc135937441][bookmark: _Toc135937109][bookmark: _Toc135937442][bookmark: _Toc24707011][bookmark: _Toc24707012][bookmark: _Toc24707013][bookmark: _Toc24707014][bookmark: _Toc24707015][bookmark: _Toc24707016][bookmark: _Toc24707017][bookmark: _Toc24707018][bookmark: _Toc24707075][bookmark: _Toc24707076][bookmark: _Toc71219282][bookmark: _Toc71219283][bookmark: _Toc71219284][bookmark: _Toc71219285][bookmark: _Toc71219286][bookmark: _Toc71219287][bookmark: _Toc71219288][bookmark: _Toc71219289][bookmark: _Toc71219290][bookmark: _Toc71219291][bookmark: _Toc71219292][bookmark: _Toc120633540][bookmark: _Toc122973809][bookmark: _Toc122975009][bookmark: _Toc135937443]Data Management 
10.1. [bookmark: _Toc135937444][bookmark: _Toc24811628][bookmark: _Toc120633541][bookmark: _Toc122973810][bookmark: _Toc122975010]Data acquisition 
The Investigator must keep the original data of all subjects, including records related to ICFs, medical records, etc., which serve as the basis for filling out the eCRF, and records of injection of the investigational drug. All data records on the eCRF are sourced from and consistent with the original data. 
10.2. [bookmark: _Toc135937445][bookmark: _Toc24811629][bookmark: _Toc120633542][bookmark: _Toc122973811][bookmark: _Toc122975011]eCRF filling 
The Investigator or the authorized personnel should promptly fill out the eCRF after case screening. The eCRF should be filled out truthfully and completely based on the original information. If the original data is incorrect and needs to be modified, the Investigator should specify reasons. After the completion of the eCRF, the Principal Investigator signs the form and declares that the recorded data is accurate. 
10.3. [bookmark: _Toc135937446][bookmark: _Toc24811630][bookmark: _Toc120633543][bookmark: _Toc122973812][bookmark: _Toc122975012]Data verification 
After the Investigator fills out and submits the eCRF, the CRA, data administrator, and medical personnel should review the data, identify any issues found during the review, and require the Investigator to answer in the form of questioning. After data cleaning is completed, eCRF needs to be signed and confirmed by the Investigator. 
11. [bookmark: _Toc71219297][bookmark: _Toc71219298][bookmark: _Toc71219299][bookmark: _Toc71219300][bookmark: _Toc71219301][bookmark: _Toc71219302][bookmark: _Toc120633544][bookmark: _Toc122973813][bookmark: _Toc122975013][bookmark: _Toc135937447][bookmark: _Toc24707085][bookmark: _Toc24728927][bookmark: _Toc24731324][bookmark: _Toc24732269][bookmark: _Toc24811635][bookmark: _Toc24832660][bookmark: _Toc24832766][bookmark: _Toc24833259][bookmark: _Toc24833592][bookmark: _Toc24833698][bookmark: _Toc24833805][bookmark: _Toc24833911][bookmark: _Toc24834017][bookmark: _Toc24834123][bookmark: _Toc24834229][bookmark: _Toc24835023][bookmark: _Toc24835131][bookmark: _Toc24835241][bookmark: _Toc24835461][bookmark: _Toc24835570][bookmark: _Toc24836367][bookmark: _Toc24837791][bookmark: _Toc24837901][bookmark: _Toc25298346][bookmark: _Toc25346382][bookmark: _Toc25825821][bookmark: _Toc27980963][bookmark: _Toc28001319][bookmark: _Toc28001431][bookmark: _Toc35079266][bookmark: _Toc36503865][bookmark: _Toc38366337][bookmark: _Toc24707086][bookmark: _Toc24728928][bookmark: _Toc24731325][bookmark: _Toc24732270][bookmark: _Toc24811636][bookmark: _Toc24832661][bookmark: _Toc24832767][bookmark: _Toc24833260][bookmark: _Toc24833593][bookmark: _Toc24833699][bookmark: _Toc24833806][bookmark: _Toc24833912][bookmark: _Toc24834018][bookmark: _Toc24834124][bookmark: _Toc24834230][bookmark: _Toc24835024][bookmark: _Toc24835132][bookmark: _Toc24835242][bookmark: _Toc24835462][bookmark: _Toc24835571][bookmark: _Toc24836368][bookmark: _Toc24837792][bookmark: _Toc24837902][bookmark: _Toc25298347][bookmark: _Toc25346383][bookmark: _Toc25825822][bookmark: _Toc27980964][bookmark: _Toc28001320][bookmark: _Toc28001432][bookmark: _Toc35079267][bookmark: _Toc36503866][bookmark: _Toc38366338][bookmark: _Toc24707087][bookmark: _Toc24728929][bookmark: _Toc24731326][bookmark: _Toc24732271][bookmark: _Toc24811637][bookmark: _Toc24832662][bookmark: _Toc24832768][bookmark: _Toc24833261][bookmark: _Toc24833594][bookmark: _Toc24833700][bookmark: _Toc24833807][bookmark: _Toc24833913][bookmark: _Toc24834019][bookmark: _Toc24834125][bookmark: _Toc24834231][bookmark: _Toc24835025][bookmark: _Toc24835133][bookmark: _Toc24835243][bookmark: _Toc24835463][bookmark: _Toc24835572][bookmark: _Toc24836369][bookmark: _Toc24837793][bookmark: _Toc24837903][bookmark: _Toc25298348][bookmark: _Toc25346384][bookmark: _Toc25825823][bookmark: _Toc27980965][bookmark: _Toc28001321][bookmark: _Toc28001433][bookmark: _Toc35079268][bookmark: _Toc36503867][bookmark: _Toc38366339][bookmark: _Toc24707088][bookmark: _Toc24728930][bookmark: _Toc24731327][bookmark: _Toc24732272][bookmark: _Toc24811638][bookmark: _Toc24832663][bookmark: _Toc24832769][bookmark: _Toc24833262][bookmark: _Toc24833595][bookmark: _Toc24833701][bookmark: _Toc24833808][bookmark: _Toc24833914][bookmark: _Toc24834020][bookmark: _Toc24834126][bookmark: _Toc24834232][bookmark: _Toc24835026][bookmark: _Toc24835134][bookmark: _Toc24835244][bookmark: _Toc24835464][bookmark: _Toc24835573][bookmark: _Toc24836370][bookmark: _Toc24837794][bookmark: _Toc24837904][bookmark: _Toc25298349][bookmark: _Toc25346385][bookmark: _Toc25825824][bookmark: _Toc27980966][bookmark: _Toc28001322][bookmark: _Toc28001434][bookmark: _Toc35079269][bookmark: _Toc36503868][bookmark: _Toc38366340]Statistical Analysis 
11.1. [bookmark: _Toc135937448][bookmark: _Toc24811639][bookmark: _Toc120633545][bookmark: _Toc122973814][bookmark: _Toc122975014]Analysis population 
Safety set (SS): All enrolled subjects who have received at least one injection of MT-026 and have safety evaluation data. 
Pharmacokinetics set (PKS): All subjects who have received injections of MT-026 and have at least one valid PK evaluation datum. 
Pharmacodynamics set (PDS): All subjects who have received injections of MT-026 and have at least one PD evaluation datum after the first efficacy evaluation. 
Effect analysis set (EAS): All subjects who have received injections of MT-026 and have at least one post baseline iRANO evaluation datum. 
11.2. [bookmark: _Toc24707091][bookmark: _Toc24707092][bookmark: _Toc135937449][bookmark: _Toc120633546][bookmark: _Toc122973815][bookmark: _Toc122975015][bookmark: _Toc24811641]General principles of statistical analysis 
After the trial protocol is determined, statistists are responsible for developing a statistical analysis plan. SAS (version 9.4 or above) statistical software is used for statistical analysis. The number of cases, mean, standard deviation, median, quartile, maximum, minimum, etc. of measurement data are statistically described, and the counting or grade data are described in number of cases and percentage. 
11.3. [bookmark: _Toc135937450][bookmark: _Toc120633547][bookmark: _Toc122973816][bookmark: _Toc122975016]Distribution of subjects 
It is necessary to describe the screening, screening failures, enrollment, termination of treatment (if any, further categorize them by the reason for termination of treatment), and the inclusion of subjects in each analysis set for this study. 
11.4. [bookmark: _Toc135937451][bookmark: _Toc120633548][bookmark: _Toc122973817][bookmark: _Toc122975017]Demography and other baseline characteristics 
Based on SS, descriptive summary of demography and baseline characteristics is provided by dose group. The descriptive summary of measurement data includes the mean, standard deviation, median, quartile, minimum and maximum values. The descriptive summary of counting or grade data include number of cases and percentage. 
11.5. [bookmark: _Toc135937452][bookmark: _Toc24811642][bookmark: _Toc120633549][bookmark: _Toc122973818][bookmark: _Toc122975018]Safety analysis 
The safety evaluation will be analyzed in SS. 
A cross table is formed between the physical examination, 12-lead ECG, clinical laboratory test indicators and the examination results in the baseline period (classified according to the judgment of the clinician), and the number of cases and percentage are recorded respectively. The data on vital signs will be described, including value at each time point and change from the baseline. 
The AE is summarized based on the actual treatment received by the subjects. All adverse events are numbered using the Chinese version of MedDRA 23.1 or above. The coded adverse events are summarized by System Organ Classes (SOC) and preferred term (PT): The summary describes the occurrence of all AEs, study drug-related AEs, SAEs, investigational drug-related SAEs, AEs leading to treatment termination, and AEs related to death, the number of cases, and the incidence rate. The severity of adverse events Is summarized according to the grades of CTCAE 5.0 Criteria. 
11.6. [bookmark: _Toc135937453][bookmark: _Toc24811644][bookmark: _Toc120633550][bookmark: _Toc122973819][bookmark: _Toc122975019]Anti-tumor clinical efficacy analysis 
Progression-free survival rate (PFSR), overall survival rate (OSR), objective remission rate (ORR) and disease control rate (DCR): Descriptive statistics are adopted, and cases and percentage of progression-free survival (PFS), survival, objective remission (CR + PR) and disease control (CR + PR + SD) subjects. 
Duration of response (DOR), progression-free survival (PFS) and overall survival (OS): Kaplan-Meier method is used to estimate the median disease control time, median duration of response, median progression-free survival and median overall survival, pooled events and censored cases, and the Kaplan-Meier curve is generated. 95%CI for median DOR, PFS, and OS will be constructed using the Brookmeyer-Crowley method. 
11.7. [bookmark: _Toc135937454][bookmark: _Toc120633551][bookmark: _Toc122973820][bookmark: _Toc122975020]Pharmacokinetic analysis 
Pharmacokinetic analysis is performed based on PKS. 
The PK characteristics of MT026 are described by testing the copy number of IL13Rα2 CAR-T cells in cerebrospinal fluid and blood. PK parameters include but not limited to: Area under the curve from Day 0 to Day 28 (AUC0-28 d), peak concentration (Cmax), time to peak (Tmax), half-life (T1/2) after single dose and minimum steady-state concentration (Cmin, ss), maximum steady-state concentration (Cmax, ss), average steady-state concentration (Cav, ss), steady-state degree of fluctuation (DF), steady-state area under the curve (AUC0-τ), steady-state time to peak (Tmax, ss), accumulation factor (Rac), and persistence during and after multiple doses. 
The PK characteristics of MT026 in cerebrospinal fluid and blood and its correlation with efficacy and safety will be evaluated. 
11.8. [bookmark: _Toc135937455][bookmark: _Toc120633552][bookmark: _Toc122973821][bookmark: _Toc122975021]Pharmacodynamic analysis 
Based on PDS, the concentration and changes of cytokines detected in cerebrospinal fluid and blood and their correlation with safety will be evaluated. 
12. [bookmark: _Toc135937123][bookmark: _Toc135937456][bookmark: _Toc135937124][bookmark: _Toc135937457][bookmark: _Toc135937125][bookmark: _Toc135937458][bookmark: _Toc135937126][bookmark: _Toc135937459][bookmark: _Toc122973824][bookmark: _Toc122974026][bookmark: _Toc122974331][bookmark: _Toc122975024][bookmark: _Toc120633553][bookmark: _Toc122973825][bookmark: _Toc122975025][bookmark: _Toc135937460]Original Document 
According to ICH E6, relevant regulations and study facility’s protection requirements for subjects’ personal information, each study site must properly keep the treatment and scientific research records related to this study. As part of the study funded or participated in by T-MAXIMUM Pharmaceutical (Suzhou) Co., Ltd., each study site shall allow the Sponsor or its authorized representatives and regulatory agencies to inspect (or copy, if permitted by law) clinical records for quality review, audits, and evaluations of safety, study progress, and data validity. 
Raw data are all the information necessary to reconstruct and evaluate the clinical study, and are the original records of clinical findings, observations or other activities. Examples of such original documents and data records include but not limited to: Hospital records, laboratory records, memos, subject diary cards, pharmacy dispensing records, audio recordings of counseling sessions, recorded data from automated instruments, complete photocopied or transcribed records that have been checked and identified, photographic negatives, microfilms or diskettes, X-ray film, and documents and records of subjects kept at participating pharmacies, laboratories, and medical departments. 
The original document can prove the existence of the subject and verify the integrity of the collected data. Original documents are archived at the Investigator’s site. 
The data transferred from the original document to the eCRF must be consistent with the original document, and any inconsistency must be explained. Depending on the trial, the Investigator may need previous medical records or transfer records, as well as current medical records. 
The Investigator/institution will agree to conduct trial-related inspections, audits, IRB/IEC audits, and regulatory inspections, and provide direct access to all relevant raw data/documents. The eCRF and all source documents, including medical records and copies of laboratory and medical test results, must be readily available for inspection by the Sponsor’s CRA, auditors, and national regulatory authorities. Clinical monitors and auditors may review all eCRFs, as well as written ICFs. 
13. [bookmark: _Toc120633554][bookmark: _Toc122973826][bookmark: _Toc122975026][bookmark: _Toc135937461]Quality Control and Assurance 
To ensure the quality of the trial, before the official start of the trial, the Sponsor and Investigator will discuss and formulate the clinical research protocol. GCP training is provided for relevant investigators participating in the trial. 
Each study site must manage the investigational drug according to the protocol and SOP, including receiving, storing, distributing, recovering and destroying (if applicable) the drug. 
According to the GCP guidelines, necessary steps should be taken during the design and implementation phase of the study to ensure that the data collected are accurate, consistent, complete and credible. All observed results and abnormal findings in clinical trials shall be verified and recorded in time to ensure the reliability of the data. Various instruments, equipment, reagents, reference standard, etc. used in various inspection items in clinical trials shall have strict specification and work under normal conditions. 
The Investigator enters the information required by the protocol into the eCRF, and the CRA verifies whether it is complete and accurate, and guides the staff of the study site to make necessary corrections and supplements. 
National regulatory authorities, the ethics committee, the Sponsor’s CRA and/or auditors may conduct systematic inspections of clinical trial-related activities and documents to evaluate whether the trial is conducted in accordance with the requirements of the trial protocol, SOP, and relevant regulations, and whether the trial data is recorded timely, truthfully, accurately and completely. Audits should be performed by personnel not directly involved in the clinical trial. 
14. [bookmark: _Toc120633555][bookmark: _Toc122973827][bookmark: _Toc122975027][bookmark: _Toc135937462]Regulations, Ethics and Informed Consent 
14.1. [bookmark: _Toc135937463][bookmark: _Toc24811648][bookmark: _Toc120633556][bookmark: _Toc122973828][bookmark: _Toc122975028]Regulations/Declaration of Helsinki 
The Investigator will ensure that the study is carried out in full compliance with the principles set forth in Declaration of Helsinki or the laws and regulations of the country where the study is carried out, and provide maximum protection to the subjects. The study must fully adhere to the principles of Good Clinical Practice in the ICH tripartite guideline (since January 1997) or local laws to provide greater protection to the subjects. 
14.2. [bookmark: _Toc135937464][bookmark: _Toc24811649][bookmark: _Toc120633557][bookmark: _Toc122973829][bookmark: _Toc122975029]Informed consent 
It is the responsibility of the Investigator, or the Investigator’s designee (if permitted by local regulations), to obtain written ICF from each subject participating in the study after fully explaining the purpose, methods, expected benefits, and potential harms of the study. For those subjects who are not eligible or unable to provide legal consent, written ICF must be obtained from their legal guardian. If the subject and his/her legal guardian cannot read, a notary must witness the informed consent discussion process. After the subjects or their guardians verbally consent to participate in the study, a notary public will sign the form, certifying that the information of the informed consent has been accurately interpreted and understood. The Investigators or the designee must also state that subjects are free to refuse to participate in the study or to withdraw from the study at any time for any reason. If new safety information causes a significant change in the risk/benefit assessment, then the ICF should be reviewed and updated, if necessary. All subjects (including those already receiving treatment) should be informed of this new information and provided with a revised ICF to obtain their consent to continue participating in the study. 
14.3. [bookmark: _Toc63756731][bookmark: _Toc63756843][bookmark: _Toc135937465][bookmark: _Toc24811650][bookmark: _Toc120633558][bookmark: _Toc122973830][bookmark: _Toc122975030]Independent ethics committee/institutional review committee 
The study protocol and any relevant materials provided to the subjects (such as a report to the subjects or a description of the study), as well as any advertisements and compensations given to the subjects, will be submitted by the Investigators to the independent ethics committee (IEC). Ethical consent must be obtained before the study begins and is documented in A Letter to the Investigator, including the date on which the IEC holds a meeting and grants a consent. 
After receiving the approval from the IEC, any modification to the protocol should be submitted by the Investigator to the IEC according to the procedures and regulations. 
14.4. [bookmark: _Toc135937466][bookmark: _Toc120633559][bookmark: _Toc122973831][bookmark: _Toc122975031]Measures to maintain confidentiality of subject data 
The confidentiality of the records used to ensure the identity of the subjects should be protected, and the privacy of the subjects should be safeguarded according to the corresponding confidentiality regulations. The data involved in the study process should be used carefully to protect the privacy of the subjects. Documents related to the study, such as ICFs, eCRFs, and various original documents, should be properly stored, and personnel not related to the study should not contact such documents to prevent leakage of subject information. When publishing papers and conference reports, care should also be taken to protect the privacy of subjects. 
15. [bookmark: _Toc135937467][bookmark: _Toc120633560][bookmark: _Toc122973832][bookmark: _Toc122975032]Publication of Study Results 
[bookmark: _Toc51754][bookmark: _Toc534208562]T-MAXIMUM Pharmaceutical (Suzhou) Co., Ltd., as the Sponsor, has exclusive rights to this study. The author and manuscript will reflect the collaboration among multiple Investigators and staff at the study site and T-MAXIMUM Pharmaceutical (Suzhou) Co., Ltd. The author should be identified before writing the manuscript. Because many study sites participate in this study, individual authors are not allowed to publish it before the final report of the multi-center study is completed, unless the consent of T-MAXIMUM Pharmaceutical (Suzhou) Co., Ltd. is obtained. Regarding the manuscript and publication, T-MAXIMUM Pharmaceutical (Suzhou) Co., Ltd. has the final decision-making power. 
16. [bookmark: _Toc63756735][bookmark: _Toc63756847][bookmark: _Toc135937468][bookmark: _Toc120633561][bookmark: _Toc122973833][bookmark: _Toc122975033]Data Archiving 
According to relevant laws and regulations, Investigators should properly keep important documents related to the clinical study, including Investigator Site File. All clinical study data must be kept for at least 5 years after the end of the study. It is the Sponsor’s responsibility to notify the Investigator/institution when such data no longer need to be kept. 
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[bookmark: _Toc24811655][bookmark: _Toc532238154][bookmark: _Toc120633563][bookmark: _Toc122973835][bookmark: _Toc122975035][bookmark: _Toc135937470]Appendix 1. Detailed Items of Laboratory and Other Tests
	Blood Biochemistry Test
Total bilirubin (TBIL)
Direct bilirubin (DBIL)
Aspartate aminotransferase (AST)
Alanine aminotransferase (ALT)
Alkaline phosphatase (ALP)
γ- Glutamyl transpeptidase (GGT)
Total protein (TP)
Albumin (ALB)
Blood glucose (GLU)
Uric acid (UA)
Urea nitrogen (BUN)/urea (UREA)
Creatinine (Cr)
Creatine kinase (CK)
Creatine kinase isoenzyme (CKMB)
Lactate dehydrogenase (LDH)
Potassium (K+); Sodium (Na+); Chlorine (Cl -); Calcium (Ca2+); Phosphorus (P); Bicarbonate (HCO3-)


	Routine Blood Test
White blood cell count (WBC)
Neutrophil percentage (NEU%)
Lymphocyte percentage (LY%)
Monocyte percentage (MO%)
Percentage of eosinophils (EO%)
Percentage of basophils (BA%)
Absolute value of neutrophils (NEU #)
Absolute value of lymphocytes (LYM #)
Absolute value of monocytes (MO #)
Absolute value of eosinophils (EO #)
Absolute value of basophils (BA #)
Red blood cell count (RBC)
Hemoglobin (HGB)
Hematocrit (HCT)
Mean corpuscular volume (MCV)
Mean corpuscular hemoglobin (MCH)
Mean corpuscular hemoglobin concentration (MCHC)
Platelet count (PLT)

	Serum Virological Test 
HBsAg
HbsAb
HbeAg
HBeAb 
HbcAb
HCV antibody
HIV antibody
	Routine Urine Test
Urine glucose (GLU)
Urine bilirubin (BIL)
Urine occult blood (BLD)
Urine protein (PRO)
Ketone body in urine (KET)
Urine nitrite (NIT)
Urine bilinogen (UBG)
Specific gravity (SG)
Urine pH value
Red blood cell count (RBC)
White blood cell count (WBC)
Microscopic examination (if red blood cell or white blood cell count is abnormal)

	Coagulation Function Test
Plasma prothrombin time (PT)
Thrombin time (TT)
Activated partial thromboplastin time (APTT)
Plasma fibrinogen (FIB)
International normalized ratio (INR)
D-dimer
	

	CSF Biochemistry Test
Creatine kinase (CK)
Lactate dehydrogenase (LDH)
Albumin (Alb)
C-reactive protein (CRP)
Macroglobulin (α2-MG)
β2 microglobulin (β2-MG)
	Routine CSF Test
Colour
Transparency
Clot
Pan's test
Red blood cell count
White blood cell count
Mononuclear cell
Lobulated nuclear cell

	CSF and Blood Cytokine Test
Interleukin-6 (IL-6)
Interleukin 8 (IL-8)
Interleukin 10 (IL-10)
Interleukin 15 (IL-15)
Tumor necrosis factor α (TNF- α)
Interferon γ (IFN- γ)
	





[bookmark: _Toc120633564][bookmark: _Toc122973836][bookmark: _Toc122975036][bookmark: _Toc135937471]Appendix 2. Karnofsky Performance Status Scale
	Performance Status
	Score

	Normal, no complaints; no evidence of disease
	100

	Able to carry on normal activity; minor signs or symptoms of disease
	90

	Normal activity with effort, some signs or symptoms of disease
	80

	Cares for self but unable to carry on normal activity or to do active work
	70

	Requires occasional assistance but is able to care for most of personal needs
	60

	Requires considerable assistance and frequent medical care
	50

	Disabled; requires special care and assistance
	40

	Severely disabled; hospitalization is indicated although death not imminent
	30




[bookmark: _Toc120633565][bookmark: _Toc122973837][bookmark: _Toc122975037][bookmark: _Toc135937472]Appendix 3. New York Heart Association (NYHA) Classification of Heart Failure
	Class 
	Description

	I 
	No limitation of physical activity – ordinary physical activity does not cause fatigue, breathlessness or palpitation

	II 
	Slight limitation of physical activity – patients are comfortable at rest. Ordinary physical activity results in fatigue, palpitation, breathlessness or angina pectoris

	III 
	Marked limitation of physical activity – although patients are comfortable at rest, less than ordinary activity will lead to symptoms

	IV 
	Inability to carry out any physical activity without discomfort – symptoms of congestive cardiac failure are present even at rest. Increased discomfort with any physical activity



[bookmark: _Toc120633566][bookmark: _Toc122973838][bookmark: _Toc122975038][bookmark: _Toc135937473][bookmark: OLE_LINK4][bookmark: _Toc489349563][bookmark: _Toc1068927710][bookmark: _Hlk135666682]
Appendix 4. Formula for Calculating Creatinine Clearance Rate (Ccr) 
Creatinine Clearance Rate (Ccr) Calculation Formula (Cockroft-Gault Formula):
Ccr=[(140-age)×body weight (kg)]/[72×serum creatine concentration (mg/dl)](for male)
[bookmark: _Toc120633567][bookmark: _Hlk121833942]Ccr=[(140-age)×body weight (kg)]/[85×serum creatine concentration (mg/dl)](for female)

[bookmark: _Toc122973839][bookmark: _Toc122975039][bookmark: _Toc135937474]Appendix 5. Immunotherapy Response Assessment in Neuro-Oncology (iRANO)

	RANO Criteria

	
	Malignant Glioma
	Low-Grade Glioma
	Brain Metastases

	Complete Response
	- Disappearance of all enhancing disease for ≥ 4 weeks AND
- No new lesions AND
- Stable/improved T2/FLAIR AND
- No more than physiologic steroids AND
- Stable/improved clinically
	- Disappearance of all enhancing and T2/FLAIR disease for ≥ 4 weeks AND
- No new lesions AND
- No more than physiologic steroids AND
- Stable/improved clinically
	- Disappearance of all enhancing target and non- target lesions for ≥ 4 weeks AND
- No new lesions AND
- No steroids AND
- Stable/improved clinically

	Partial Response
	- ≥ 50% ↓ sum of biperpendicular diameters of enhancing disease for ≥ 4 weeks AND
- No new lesions AND
- Stable/improved T2/FLAIR AND
-Stable/improved steroids AND
- Stable/improved clinically
	- ≥ 50% ↓ sum of biperpendicular diameters of T2/ FLAIR disease for ≥ 4 weeks AND
- No new lesions AND
- Stable/improved steroids AND
- Stable/improved clinically
	 - ≥ 30% ↓ sum of longest diameters of target lesions f eks AND
- No new lesions AND
-Stable/improved steroids AND
- Stable/improved clinically

	Minor Response
	- Non-applicable
	- 25–49% ↓ sum of biperpendicular diameters of T2/FLAIR disease for ≥ 4 weeks AND
- No new lesions AND
- Stable/improved clinically
	Not applicable

	Stable Disease
	- Does not qualify for CR, PR, PD AND
- No new lesions AND
- Stable/improved T2/FLAIR AND
- Stable/improved steroids AND
- Stable/improved clinically
	- Does not qualify for CR, PR, PD AND
- No new lesions AND
- Stable/improved T2/FLAIR AND
- Stable/improved steroids AND
- Stable/improved clinically
	- Does not qualify for CR, PR, PD AND

	Progressive Disease
	- ≥ 25% ↑ sum of biperpendicular diameters of enhancing disease OR
- New lesions OR
- Significant worsened T2/FLAIR OR
- Significant clinical decline
	- ≥ 25% ↑ sum of biperpendicular diameters of enhancing disease OR
- New lesions OR
- Significant worsened T2/FLAIR OR
	- ≥ 25% ↑ sum of biperpendicular diameters of enhancing disease OR
- Unequivocal progression of enhancing non-target lesions OR
- New lesions OR
- Significant worsened T2/FLAIR OR

	iRANO Criteria

	· Confirmation of progression on follow-up imaging 3 months after initial radiographic progression if:
1. No new or significantly worsened neurologic deficits not due to co-morbid event or concurrent medication AND
2. ≤ 6 months from initiation of immunotherapy
If follow-up imaging confirms progression, the date of actual progression should be back-dated to the date of initial radiographic progression
· Appearance of new lesions solely does not define progressive disease≤ 6 months from initiation of immunotherapy. The lesions are added to the total lesion areas for follow-up assessments.



Reference: Hideho Okada, et al. Immunotherapy response assessment in neuro-oncology: a report of the RANO working group. Lancet Oncol 2015; 16: e534–42.
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