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	Title of Study
	A Phase I Study of a Novel Fully human BCMA-Targeting CAR (CT103A) Combined with Selinexor in Patients with relapsed/Refractory Extramedullary Multiple Myeloma

	Phase
	Phase I

	Methodology
	This is an open-able and single-center study to evaluate the efficacy and safety of CT103A in combination with different doses of Selinexor in patients with relapsed/refractory extramedullary multiple myeloma (EMM), as well as the pharmacokinetics (PK) and pharmacodynamics (PD) of Selinexor and CT103A.

	Study Duration
	The main follow-up period is one year after cell infusion.

	Study Site
	Tongji Hospital, Tongji Medical College, Huazhong University of Science & Technology

	Objectives
	Primary objective
· To evaluate the efficacy of CT103A infusion in combination with Selinexor in patients with relapsed/refractory EMM
Secondary objectives
· To evaluate the safety of CT103A infusion in combination with Selinexor in patients with relapsed/refractory EMM
· To evaluate PK characteristics after administrations of CT103A and Selinexor
· To evaluate PD characteristics after administrations of CT103A and Selinexor
· To evaluate patients’ quality of life after administrations of CT103A and Selinexor
· To evaluate the immune status of patients after administrations of CT103A and Selinexor
Exploratory objective
· To evaluate the impact of Selinexor on CT103A

	Investigational Drug, Dose, and Groups
	CT103A: a novel fully human anti-B cell maturation antigen (BCMA)-CAR autologous T cells injection
Selinexor: a selective inhibitor of nuclear export protein 1
There are two dose groups (20 mg/week and 40 mg/week) for Selinexor, the dose of CT103A in both groups is 1.0×106 CAR+ cells/kg. Patients in both dose groups will receive a single CT103A cell infusion. After at least one month after CT103A infusion and the platelet count recovery to ≥50×109/L, Selinexor will be started orally once a week for one year.

	Sample Size
	Eight to ten patients will be enrolled at each dose level, and 16 to 20 patients are expected to be enrolled.

	Inclusion Criteria

	Patients must meet all of the following criteria to be included in this study:
1. Patients must be ≥18 years of age, male or female. 
2. [bookmark: _Hlk86392553]Patients must have received at least three prior lines of therapy with relapsed, progressive, or refractory EMM, according to the International Myeloma Working Group (IMWG) Consensus on multiple myeloma (MM) (2016). 
3. The tumor cells of patients must have positive BCMA expression, as determined by immunohistochemistry (IHC) or flow cytometry. 
4. Measurable disease at Screening as defined by the following criteria: 
Patients with extramedullary myeloma must have an extramedullary plasmacytoma at least 2 cm in maximum diameter; or have serous effusion in which monoclonal plasma cells are detectable.
5. Eastern Cooperative Oncology Group (ECOG) performance status of 0 to 2. 
6. Have an expected survival of ≥12 weeks. 
7. Patients must have adequate organ function and meet all of the following laboratory test results before enrollment: 
·  Complete blood count (CBC): absolute neutrophil count (ANC) ≥1 × 109/L; absolute lymphocyte count (ALC) ≥0.3 × 109/L; platelet count ≥50 × 109/L; hemoglobin ≥60 g/L. 
· Liver function: alanine aminotransferase (ALT) and aspartate aminotransferase (AST) ≤2.5 × the upper limit of normal (ULN); serum total bilirubin (STB) ≤1.5 × ULN; 
· Renal function: creatinine clearance (CrCl) calculated using Cockcroft-Gault formula ≥ 40 mL/min (not applicable if the investigator determines that the abnormal renal function is caused by the progression of primary disease.  
C


· Coagulation function: fibrinogen ≥1.0 g/L; activated partial thromboplastin time (APTT) ≤1.5 × ULN, prothrombin time (PT) ≤1.5 × ULN. 
· Oxygen saturation >91%. 
· Left ventricular ejection fraction (LVEF) ≥50%. 
8. Patients and their spouses agree to use reliable contraceptive methods, devices, or medicines (excluding the safe period contraception) within one year after CAR-T cell infusion. 
9. Patients must sign the written informed consent form approved Ethics Committee by themselves before any screening procedures.

	Exclusion Criteria:  

	Patients who meet any of the following criteria will be excluded:
1. Patients with known resistance to Selinexor. 
2. Patients with graft-versus-host disease (GVHD) or autoimmune diseases requiring long-term immunosuppressive therapy. 
3. Patients have received the following prior cancer therapies:  
· Monoclonal antibody therapy for MM within 21 days before the monocyte collection, or
· Cytotoxic chemotherapy or proteasome inhibitors within 14 days before the monocyte collection, or 
· Immunomodulatory agents within seven days before the monocyte collection, or
· Other cancer therapy besides those listed above within 30 days before the monocyte collection. 
4. Patients had received a therapeutic dose of corticosteroids (defined as prednisone or equivalent >20 mg/day) within seven days before screening, except for physiological replacement, topical, and inhaled steroids. 
5. Patients with hypertension cannot be controlled by medication.
6. Severe heart disease: including but not limited to unstable angina, myocardial infarction (within six months before Screening), congestive heart failure (New York Heart Association [NYHA] functional classification ≥class III), serious cardiac arrhythmia. 
7. Any unstable systemic disease as judged by the investigator: including but not limited to severe liver, renal, or metabolic disease requiring medication. 
8. Malignant tumors other than MM within five years before the screening, excluding adequately treated carcinoma in situ of the cervix, basal cell or squamous cell skin cancer, localized prostate cancer following radical prostatectomy, and ductal carcinoma in situ after mastectomy. 
9. Patients with a history of solid organ transplantation.  
10. Have undergone major surgeries within two weeks before the monocyte collection or planned surgeries within two weeks after the study treatment (patients planning for local anesthesia may participate in this study). 
11. Have received other interventional clinical trial medications within one month before signing the informed consent form.  
12. Have any uncontrolled and active infection within seven days before the monocyte collection. 
13. Have positive hepatitis B surface antigen (HBsAg), or positive hepatitis B core antibody (HBcAb) and detectable hepatitis B virus (HBV) DNA in the peripheral blood; positive hepatitis C virus (HCV) antibody and positive HCV RNA; positive human immunodeficiency virus (HIV) antibody; positive in cytomegalovirus DNA test; positive in syphilis test. 
14. Women who are pregnant or breastfeeding. 
15. Any mental illness, consciousness disorders, or central nervous system disease.
16. Other conditions inappropriate for enrollment in the judgment of the investigator. 

	Study Design
	The study has been optimized and completed according to the principles and requirements of Good Clinical Practice (GCP) of China, Guidelines for the Clinical Trial and Evaluation of Cell Therapy Products (for Trial Implementation), Considerations for the Design of Clinical Trials of Chimeric Antigen Receptor T Lymphocytes for the Treatment of Malignancies of the Lymphohematopoietic System issued by CDE Biologics Clinical Department, and Guidelines for the Conditional Approval of Pharmaceuticals for Marketing (for Trial Implementation).
Study Procedures:
[bookmark: _Hlk111912995]Study procedures include screening and enrollment, peripheral blood mononuclear cell (PBMC) collection, bridging therapy (Selinexor-based regimens), baseline assessments, lymphodepletion conditioning, rest assessment, CT103A cell infusion, administration of Selinexor, and the main follow-up period.

	Statistical Methods
	General Principles: 
PK parameters will be calculated based on WinNonlin version 6.1 or above. All remaining statistical analyses will be performed based on SAS® version 9.2 or above. 
Unless otherwise specified, summary tables will be produced for the scheduled time points. Listings will be made by patient number, time points, and other variables for unscheduled time points. 
Continuous variables, such as age, will be statistically described using the value of observations, mean, median, quartile, standard deviation, minimum, and maximum; categorical variables will be statistically described by the number of cases and the percentage in each category. For the PK parameters, such as the area under the curve (AUC) and maximum plasma concentration (Cmax), geometric mean and geometric coefficient of variation will be calculated. Time-event data will be estimated by the Kaplan-Meier method for the median time and 95% CIs for the population. The decimal places of the minimum and maximum values are consistent with the record on the eCRF; the number of decimal places for the mean and median values is 1 more than the original data; the number of decimal places for the standard deviation is 2 more than the original data, and the percentage is retained to 2 decimal places. The number of decimal places reserved for all statistics is generally not more than 4. Except for the patient distribution, statistical summary tables and charts will be based on the corresponding analysis set, and the relevant data of all patients will be listed.
Statistical analysis methods are detailed in the statistical analysis plan (SAP).

	CAR-T Producer
	Nanjing IASO Biotherapeutics Ltd.
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[bookmark: _Toc112064813]LIST OF ABBREVIATIONS

	Abbreviation
	Definition

	AE
	adverse event

	APTT
	activated partial thromboplastin time

	AUC0-28d
	area under the curve from time zero to Day 28

	AUC0-90d
	area under the curve from time zero to Day 90

	BCMA
	B cell maturation antigen

	CT
	[bookmark: _Hlk111915042]computed tomography

	CTCAE
	Common Terminology Criteria for Adverse Reactions

	Cmax
	maximum plasma concentration

	CR
	complete response

	CRA
	clinical research associate

	CRES
	cell relevant encephalopathy syndrome

	CRS
	[bookmark: _Hlk112058971]cytokine release syndrome

	DOR
	duration of response

	ECG
	electrocardiogram

	ECOG
	Eastern Cooperative Oncology Group

	eCRF
	electronic case report form

	EMM
	extramedullary multiple myeloma

	GCP
	Good Clinical Practice

	IEC
	independent ethics committee

	HBV
	hepatitis B virus

	HCV
	hepatitis C virus

	ICANS
	immune effector cell-associated neurotoxicity syndrome

	ICF
	informed consent form

	IL-6
	interleukin-6

	IMWG
	[bookmark: _Hlk111915018]International Myeloma Working Group

	MM
	multiple myeloma

	MRD
	minimal residual disease

	MRI
	magnetic resonance imaging

	NCI
	National Cancer Institute

	ORR
	objective response rate

	OS
	overall survival

	PBMC
	peripheral blood mononuclear cell

	PD
	pharmacodynamic(s)

	PET
	positron emission tomography

	PFS
	[bookmark: _Hlk111915058]progression-free survival

	PK
	pharmacokinetic(s)

	PR
	partial response

	PT
	preferred term

	RR/MM
	relapsed/refractory multiple myeloma

	SAE
	serious adverse event

	SAP
	statistical analysis plan

	sCR
	stringent complete response

	SOC
	systematic organ classification

	SOP
	standard operating procedure

	Tmax
	time to maximum plasma concentration

	TRAE
	treatment-related adverse event

	ULN
	upper limit of normal

	VCN
	vector copy number

	VGPR
	very good partial response

	XPO1
	nuclear export protein 1




[bookmark: _Toc111916928][bookmark: _Toc112064814]INTRODUCTION
[bookmark: _Toc112064815]Background on Disease
Multiple myeloma (MM) is the second most common hematologic malignant tumor, which frequently occurs in the elderly [1, 2]. Extramedullary multiple myeloma (EMM) is an aggressive subtype of MM that can involve multiple organs such as the central nervous system, liver, pleura, lymphatic system, and skin [3, 4]. EMM may present either at the initial diagnosis (primary EMM) or at the time of relapse (secondary EMM) in MM patients. Most of the studies suggest that EMM can be categorized as extramedullary extraosseous type (resulting from hematogenous spread) and extramedullary-bone related type (from bone to contiguous soft Tissues) [5, 6]. Extramedullary lesions are more commonly detected during the course of treatment than in the initial stage of the disease, which can be up to 34.2%[7]. In recent years, with the application of proteasome inhibitors, immunomodulators, autologous hematopoietic stem cell transplantation, and monoclonal antibodies, the overall survival (OS) of myeloma patients has been greatly prolonged. With the popularization of several highly sensitive detection methods, the detection rate of EMM further rises. Previous reports have shown that the incidence of extramedullary disease can be as high as 70% in autopsy [8], suggesting that extramedullary lesions may be a natural outcome of progression in myeloma patients. 
As the survival of extramedullary tumor cells is not dependent on the bone marrow microenvironment, they are more often associated with adverse cytogenetic features than intramedullary tumor cells, resulting in a poor survival outcome for the patient. Several studies in China and abroad have suggested that extramedullary disease is a risk factor for MM patients [9-11]. To date, there are no prospective studies specifically targeting extramedullary myeloma, and no standard treatment regimen is recommended by guidelines, suggesting that treating extramedullary myeloma is extremely difficult. Results from several retrospective studies have shown that conventional chemotherapeutic agents and novel agents, alone or in combination, have limited efficacy in patients with EMM [5, 6, 12, 13]. For example, in a study of 357 patients with MM (24 with secondary EMM), the median progression-free survival (PFS) and OS of patients with secondary EMM were approximately two months and seven months, respectively [14]. A retrospective study of carfilzomib monotherapy or combination therapy for the treatment of relapsed/refractory multiple myeloma (RR/MM) showed that patients with extramedullary infiltration had a shorter duration of response than those without extramedullary infiltration (3.9 months and 9.3 months, respectively) [15]. PFS and OS in patients with EMM treated with a daratumumab-based regimen were only 69 and 198 days, respectively [16]. Another Phase I/II study of daratumumab monotherapy or combination therapy for relapsed and refractory myeloma showed that the overall response rate of patients with EMM was significantly lower than that of patients without EMM (16.7% versus 33.1%) [17]. Although autologous hematopoietic stem cell transplantation has been used in many sites to treat EMM patients, most studies have shown poor efficacy. 
[bookmark: _Toc112064816]Anti-BCMA CAR-T for Extramedullary Multiple Myeloma
[bookmark: _Toc342484061][bookmark: _Hlk110870243]The efficacy of anti-B cell maturation antigen (BCMA) CAR-T cell therapy is well‑established in patients with RR/MM. Still, the efficacy is unsatisfactory in patients with EMM [18-25]. The efficacy data of patients with EMM were summarized from 2 previous anti-BCMA CAR-T clinical trials, which were conducted by our center “A single-center, open-label, single-arm clinical study of the safety and efficacy of anti-BCMA CAR-T infusion (mouse-derived) in the treatment of relapsed/refractory/high-risk BCMA+ cell tumors” (Chinese Clinical Trial Registry No.: ChiCTR-OPC-16009113) and “A Phase I, single-center, open-label clinical study of the safety and efficacy of fully human anti-BCMA CAR-T (CT103A) cell infusion in the treatment of relapsed/refractory plasma cell tumors” (Chinese Clinical Trial Registry No.: ChiCTR1800018137).
Results showed that among the 38 patients who received mouse-derived anti-BCMA CAR‑T infusion, the objective response rate (ORR) and complete response rate (≥ CR) in the EMM group (n = 18) were lower than those in the non-EMM group (n = 20), although the difference was not statistically significant (ORR:  77.8% versus 90%, p = 0.395; ≥CR: 38.89% versus 45%, p = 0.752), OS in the EMM group was significantly shorter than that in the non-EMM group (248 days versus 640 days, p = 0.007); among the 25 patients who received fully human anti-BCMA CAR-T infusion, there was no significant difference in ORR between the EMM group (n = 7) and non-EMM group (n = 16) (100% versus 100%), but ≥CR in EMM group was significantly lower than that in the non-EMM group (28.57% versus 81.25%, p = 0.026), PFS in EMM group was significantly shorter than that in the non-EMM group (121 versus not reached, p = 0.005), median OS was not reached in both groups. However, the 1-year OS rates for patients in the EMM and non-EMM groups were 57.14% (4/7) and 75% (12/16), respectively (Details see the article published on Front Immunol. 2021 Oct 29). Similar results have been observed in the published literature and international conference reports on the efficacy of other anti-BCMA CAR-T products [26-32]. 
These results indicate that anti-BCMA CAR-T is significantly superior to existing medications in terms of response rate, depth of remission, and survival rate in EMM patients. However, the overall efficacy of EMM patients is still inferior to that of non-EMM patients. As the efficacy and safety of fully human anti-BCMA CAR-T used in our site are superior to that of the mouse-derived anti-BCMA CAR-T, fully human anti-BCMA CAR-T (CT103A) in combination with Selinexor will be used for the treatment of patients with extramedullary myeloma in this study.
[bookmark: _Toc112064817]CT103A 
[bookmark: _Ref99650250]CT103A is an individualized, BCMA-targeted, gene-modified autologous T-cell immunotherapy that can identify and eliminate malignant and normal cells expressing BCMA. CAR specifically recognizes BCMA as a single chain fragment variable (ScFv) of fully human origin with low immunogenicity, and promotes the activation, proliferation, cytokine secretion, and targeted cell killing of CAR-T through the CD3ζ domain, and enhances the amplification and persistence of CAR-T with a 4-1BB costimulatory signal. CT103A cells have a high affinity to BCMA antigen and high killing efficacy against antigen-loaded cells in vitro and in vivo. 
[bookmark: _Toc112052819][bookmark: _Toc112052956][bookmark: _Toc112052820][bookmark: _Toc112052957][bookmark: _Toc112064818]Clinical Evidence
The previous single-center, dose-escalation, single-arm, open-label, standard 3+3 design study, with cut-off at 30 June 2020, screened 37 patients with RR/MM. Treatment administration was completed in 23 patients (5 in the 0.5 × 106 CAR-T/kg dose group, 9 in the 1.0 × 106 CAR‑T/kg dose group, 6 in the 3.0 × 106 CAR-T/kg dose group, and 3 in the 6.0 × 106 CAR‑T/kg dose group). All 23 patients responded to treatment with a 3-month best ORR of 100% and a complete response rate of 52.2%. This portion of the study data has been published in the BLOOD journal (Blood.  2021 May 27;137(21):2890-2901. doi:10.1182/blood.2020008936).
[bookmark: _Toc112064819]Adverse Events
Cytokine Release Syndrome (CRS) and Immune effector cell-associated neurotoxicity syndrome (ICANS) 
In the above study, almost all patients (95.7%) experienced CRS of different severity after the CT103A infusion, and the severity of CRS showed a correlation with the dose of CT103A infused. No Grade ≥3 CRS was observed in the 0.5 × 106 CAR-T/kg dose group. Grade 3 CRS was observed in the 1.0 × 106 CAR-T/kg and 3.0 × 106 CART/kg dose groups, with the incidence of 22.2% and 16.7%, respectively. A Grade 4 CRS was observed in the 6.0 × 106 CAR-T/kg dose group. All CRS resolved after the treatment with tocilizumab, steroids, and symptomatic treatment. The use of tocilizumab and plasma exchange was lower in the 0.5 × 106 CAR-T/kg and 1.0 × 106 CAR-T/kg dose groups than in the higher dose group. 
As of 30 June 2020, no study treatment-related ICANS had been reported.
Other Common Adverse Events (AEs)
In addition to CRS, other common treatment-related adverse events (TRAEs) typically include hematotoxicity (decreased blood cells), gastrointestinal reactions, coagulation abnormalities, decreased immunoglobulin, and electrolyte disorder. Most TRAEs resolved within three months with no apparent correlation between the incidence and the dose. The TRAEs lasting six months after CT103A infusion were mainly hematotoxicity and immunoglobulin reduction, and the incidence of TRAEs showed a certain dose correlation. 
Serious Adverse Events (SAEs)
In this study, 15 patients experienced 24 SAEs, including Grade 1 pleurisy, Grade 3 herpes zoster, Grade 3 appendicitis, Grade 1 to 5 infectious pneumonia, Grade 3 to 5 shock, Grade 3 to 4 thrombocytopenia, Grade 4 hypoxemia, Grade 4 CRS, Grade 4 neutrophil count decreased, and Grade 5 hemorrhagic shock. Two patients in the 0.5 × 106 CAR-T cells/kg dose group experienced Grade 4 thrombocytopenia, possibly related to the study treatment assessed by the investigator. One patient in the 6.0 × 106 CAR-T cells/kg dose group experienced Grade 4 CRS, which was definitely related to the study treatment assessed by the investigator.
[bookmark: _Toc112064820]Pharmacokinetics and Pharmacodynamics in Human
[bookmark: _Hlk111712430]The results of vector copy number (VCN) pharmacokinetic (PK) parameter analysis showed that the PK of CT103A in patients were characterized by high variability, with individual differences being significant and the geometric mean variation of each PK parameter ranging from 92% to 4625% (except for the 6.0 × 106 CAR-T cells/kg group where only 2 cases had relatively complete PK data). When comparing PK data from the three dose groups, the 1.0×106 CAR-T/kg group had the longest geometric mean half-life (T1/2) of 39 days, the shortest median time to maximum plasma concentration (Tmax) of 12 days, the highest geometric mean maximum plasma  concentration (Cmax) of 598 90 copies/μg DNA, and the highest geometric mean area under the curve (AUC) (area under the curve from time zero to Day 28 [AUC0-28d] 697 504.9 day*copies/μg DNA, area under the curve from time zero to Day 90 [AUC0-90d] 1 153 666.3 day*copies/μg DNA, area under the curve from time zero to infinity [AUC0-∞] 1640378.1 day*copies/μg DNA). The 1.0 × 106 CAR-T cells/kg dose group had the optimal PK characteristics of the CAR-T treatment.
[bookmark: _Hlk111910868]After the CT103A cell infusion, the serum-free BCMA (sBCMA) was significantly decreased in each dose group. The sBCMA level rapidly decreased to below normal levels (15 μg/mL) in most responding patients. Patients with increased sBCMA levels, if not higher than normal, were often accompanied by a shift in minimal residual disease (MRD) to positive and developed into disease progression after 6 to 90 days. 
In conclusion, CT103A is safe and effective, with good amplification and persistence in clinical studies. The safety of the 1.0 × 106 CART/kg dose group was slightly better than that of the 3.0 × 106 CAR-T/kg dose group. However, the dose escalation did not lead to better clinical efficacy or increase in amplification level and duration in vivo and did not increase the clinical benefits of patients but reduced the long-term clinical safety. Therefore, 1.0 × 106 CAR-T/kg was selected as the dose for this study.
Selinexor
[bookmark: _Toc112064822]Overview of Clinical Data of Selinexor
Selinexor, the oral first-in-class and only selective inhibitor of the nuclear export protein 1 (XPO1) [33], has been approved by the United States (US) Food and Drug Administration (FDA) and recommended by the National Comprehensive Cancer Network (NCCN), Chinese Society of Clinical Oncology (CSCO), and European Society for Medical Oncology (ESMO) Guidelines for the treatment of RR/MM. In China, Selinexor was approved by National Medical Products Administration (NMPA) in February 2021 through a priority review process for new drug marketing applications, and the indication is RR/MM. In April 2021, Selinexor had already issued its first prescription in mainland China at the Boao Super Hospital in Boao Lecheng Pilot Zone and had been allowed for outpatient use. In clinical studies, XPO1 inhibitor-based monotherapy or combination therapy with proteasome inhibitor, immunomodulatory agent, or daratumumab has significantly improved the prognosis of MM patients with resistance to multiple drugs [34-36]. It has been reported that 16 patients with triple-class penta-exposed refractory extramedullary myeloma were treated with Selinexor (80 mg twice a week) in combination with dexamethasone. Nine of them had plasmacytomas that completely disappeared or showed the reduced size and/or metabolic activity, indicating that Selinexor remained effective in EMM patients receiving multiline therapy and even in patients with resistant EMM. 
[bookmark: _Toc112064823]Selinexor and T Cells Interactions
As the nuclear export protein is necessary for the development and function of T cells, foreign studies have shown that high concentrations of XPO1 inhibitors can affect the function of CD8+ T cells. However, the effect on its function could be eliminated by reducing the dose concentration (below 100 nM) or extending the dosing interval, thereby maintaining normal immune homeostasis [36]. Data from the previous study showed that Selinexor had no significant effect on the proliferation or apoptosis of CAR-T cells within the range of 500 nM. 
[bookmark: _Toc112064824]Common Adverse Events of Selinexor
Patients enrolled in the STORM study were triple-class refractory after being penta-exposed to bortezomib, carfilzomib, lenalidomide, pomalidomide, and daratumumab, with no significant organ toxicity or cumulative toxicity during the study. The most common Grade 1/2 AEs included gastrointestinal and systemic AEs; the most common Grade ≥ 3 AEs were mainly hematological adverse reactions, including neutropenia, thrombocytopenia, anemia, and leukopenia. The AEs could be effectively managed by supportive care and dose adjustments. 
[bookmark: _Toc112064825]CT103A in Combination with Selinexor
[bookmark: _Toc505929687][bookmark: _Toc505938516][bookmark: _Toc506188853][bookmark: _Toc233187141][bookmark: _Toc233431165]This study will enroll patients with RR/MM with EMM who have received at least three prior lines of therapy and have relapsed, progressed, or are refractory. This patient population has a low response rate and short median survival time. Many guidelines of MM in China and abroad suggest priority to include such population to participate in clinical studies. This study will use CT103A, a fully human BCMA-targeted CAR-T cell product, in combination with Selinexor to treat these patients and kill tumor cells through various mechanisms of action to improve the clinical efficacy of RR/MM patients with EMM. Based on the results of previous studies, after one month of anti-BCMA CAR-T cell infusion and recovery of platelet count, the combination therapy with Selinexor (20 mg/week or 40 mg/week, once a week) is selected, which is less than the conventionally recommended dose of Selinexor, so as to avoid potential adverse reactions. 
The product used in this study, Selinexor, has been approved by the US FDA for patients with RR/MM. As the team leader of Phase I/II clinical study of CT103A, the safety and efficacy of CT103A have been fully verified. In addition, our site has extensive experience in clinical studies of CAR-T, by weighing the benefit/risk ratio of patients participating in the clinical studies, it can be concluded that the clinical benefits of patients outweigh the potential risks, and participation in this study would be beneficial to patients.
[bookmark: _Toc112064826]STUDY OBJECTIVES AND ENDPOINTS
[bookmark: _Hlt482590618][bookmark: _Toc112064827]Study Objectives
[bookmark: _Toc112064828]Primary Objective
· To evaluate the efficacy of CT103A infusion in combination with Selinexor in patients with relapsed/refractory EMM.
[bookmark: _Toc112064829]Secondary Objectives
· To evaluate the safety of CT103A infusion in combination with Selinexor in patients with relapsed/refractory EMM.
· To evaluate the PK characteristics after administrations of CT103A and Selinexor.
· To evaluate the pharmacodynamic (PD) characteristics after administrations of CT103A and Selinexor.
· To evaluate the patients’ quality of life after administrations of CT103A and Selinexor.
· To evaluate the immune status of patients after administrations of CT103A and Selinexor.
[bookmark: _Toc112064830]Exploratory Objective
· To explore the effect of Selinexor on CT103A.
[bookmark: _Toc112064831]Study Endpoints
[bookmark: _Toc112064832]Primary Endpoint
Primary efficacy endpoint (according to International Myeloma Working Group [IMWG] criteria): 
· PFS: the time from the CT103A infusion to disease progression or death from any cause. 
· ORR: the proportion of patients who achieved stringent complete response (sCR), complete response (CR), very good partial response (VGPR), or partial response (PR).
· Duration of response (DOR): the time from the first evaluation of PR or, better to, the initial assessment of disease progression or death from any cause. 
[bookmark: _Toc112064833]Secondary Endpoints
· Secondary efficacy endpoints (according to IMWG criteria): 
· OS: the time from CT103A infusion to death from any cause. 
· MRD response assessment: the MRD assessment includes the proportion of MRD negative and the duration of MRD negative.
· Safety endpoints: AEs, laboratory tests, vital signs, physical examinations, etc.
· PK endpoints: Cmax, Tmax, AUC0-28d, and AUC0-90d of CT103A cells and lentiviral VCN increased in peripheral blood after administration; Selinexor concentration in peripheral blood. 
· PD endpoints: concentrations of CAR-T-associated inflammatory factors, such as interleukin-6 (IL-6) and ferritin at each time point. 
· Health-related quality of life assessment: using the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-C30 (EORTC-QLQ-C30). 
· [bookmark: _Hlk111911665]Quality of life assessment: using the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Multiple Myeloma Module (EORTC-QLQ-MY20). 
· Assessment of patient immune status: including changes in lymphocyte subsets, immunoglobulins, as well as infectious status. 
[bookmark: _Toc328596312][bookmark: _Toc112064834]Exploratory Endpoint
· [bookmark: _Toc505929699][bookmark: _Toc505938528][bookmark: _Toc506188865]The effect of different doses of Selinexor on the efficacy and mechanism of CT103A. 
[bookmark: _Toc112064835]INVESTIGATIONAL PLAN
This is an open-label and single-center study to evaluate the efficacy and safety of CT103A in combination with different doses of Selinexor in patients with relapsed/refractory EMM and the PK and PD of Selinexor and CT103A. There are two dose groups (20 mg/week and 40 mg/week) for Selinexor, the dose of CT103A in both groups is 1.0×106 cells/kg. Patients in both dose groups will receive a single CT103A cell infusion. After at least one month of CT103A infusion and the platelets count recovery to ≥50 × 109/L, Selinexor will be started orally once a week for one year. Eight to ten patients will be enrolled at each dose level, and 16 to 20 patients are expected to be enrolled. 
An overview of the study design is shown in Figure 1.
[bookmark: _Ref111912218][bookmark: _Toc111917474]Figure 1.	Study Procedures
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Notes: The study has been optimized and completed according to the principles and requirements of Good Clinical Practice (GCP) of China, Guidelines for the Clinical Trial and Evaluation of Cell Therapy Products (for Trial Implementation), Considerations for the Design of Clinical Trials of Chimeric Antigen Receptor T Lymphocytes for the Treatment of Malignancies of the Lymphohematopoietic System issued by CDE Biologics Clinical Department, and Guidelines for the Conditional Approval of Pharmaceuticals for Marketing (for Trial Implementation).
Study procedures include screening and enrollment, peripheral blood mononuclear cell (PBMC) collection, bridging therapy (Selinexor-based regimens）, baseline assessments, lymphodepletion conditioning, rest assessment, CT103A cell infusion, administration of Selinexor, and the main follow-up period.

[bookmark: _Toc233187152][bookmark: _Toc233431177][bookmark: _Toc112064836]SELECTION OF STUDY POPULATION
[bookmark: _Toc112064837]Inclusion Criteria
[bookmark: _Ref508804911]Patients must meet all of the following criteria to be included in this study:
1. Patients must be ≥18 years of age, male or female. 
2. Patients must have received at least three prior lines of therapy with relapsed, progressive or refractory EMM, according to the IMWG Consensus on MM (2016). 
3. The tumor cells of patients must have positive BCMA expression, as determined by immunohistochemistry (IHC) or flow cytometry. 
4. Measurable disease at Screening as defined by the following criteria: 
· Patients with extramedullary myeloma must have an extramedullary plasmacytoma at least ≥ 2 cm in maximum diameter or have serous effusion in which monoclonal plasma cells are detectable. 
5. Eastern Cooperative Oncology Group (ECOG) performance status of 0 to 2 (see Appendix 1 for ECOG performance status score). 
6. Have an expected survival of ≥12 weeks. 
7. Patients must have adequate organ function and meet all of the following laboratory test results before enrollment: 
·  Complete blood count (CBC): absolute neutrophil count (ANC) ≥ 1 × 109/L; absolute lymphocyte count (ALC) ≥0.3 × 109/L; platelet count ≥50 × 109/L; hemoglobin ≥ 60 g/L. 
· Liver function: alanine aminotransferase (ALT) and aspartate aminotransferase (AST) ≤ 2.5 × the upper limit of normal (ULN); serum total bilirubin (STB) ≤ 1.5 × ULN. 
· Renal function: creatinine clearance (CrCl) calculated using Cockcroft-Gault formula ≥40 mL/min (not applicable if the investigator determines that the abnormal renal function is  caused by the progression of the primary disease.
C


· Coagulation function: fibrinogen ≥ 1.0 g/L; activated partial thromboplastin time (APTT) ≤ 1.5 × ULN, prothrombin time (PT) ≤ 1.5 × ULN. 
· Oxygen saturation >91%. 
· Left ventricular ejection fraction (LVEF) ≥50%. 
8. Patients and their spouses agree to use reliable contraceptive methods, devices, or medicines (excluding the safe period contraception) within one year after CAR-T cell infusion. 
9. Patients must sign the written informed consent form approved Ethics Committee themselves before any screening procedures.
[bookmark: _Toc112064838]Exclusion Criteria
[bookmark: _Ref509398392]Patients who meet any of the following criteria will be excluded:
1. Patients with known resistance to Selinexor. 
2. Patients with graft-versus-host disease (GVHD) or autoimmune diseases requiring long-term immunosuppressive therapy. 
3. Patients have received the following prior cancer therapies:  
· Monoclonal antibody therapy for MM within 21 days before the monocyte collection, or
· Cytotoxic chemotherapy or proteasome inhibitors within 14 days before the monocyte collection, or 
· Immunomodulatory agents within seven days before the monocyte collection, or
· Other cancer therapy other than those listed above within 30 days before the monocyte collection. 
4. Patients had received a therapeutic dose of corticosteroids (defined as prednisone or equivalent > 20 mg/day) within seven days before screening, apart from physiological replacement, topical, and inhaled steroids. 
5. Patients with hypertension cannot be controlled by medication.
6. Severe heart disease: including but not limited to unstable angina, myocardial infarction (within six months before screening), congestive heart failure (New York Heart Association [NYHA] functional classification ≥ class III), serious cardiac arrhythmia. 
7. Any unstable systemic disease as judged by the investigator: including but not limited to severe liver, renal, or metabolic disease requiring medication. 
8. Malignant tumors other than MM within five years before Screening, excluding adequately treated carcinoma in situ of the cervix, basal cell or squamous cell skin cancer, localized prostate cancer following radical prostatectomy, and ductal carcinoma in situ after mastectomy. 
9. Patients with a history of solid organ transplantation.  
10. Have undergone major surgeries within two weeks before the monocyte collection or planned surgeries within two weeks after the study treatment (patients planning for local anesthesia may participate in this study). 
11. Have received other interventional clinical trial medications within one month before signing the informed consent form.  
12. Have any uncontrolled and active infection within seven days before the monocyte collection. 
13. [bookmark: _Hlk111915184][bookmark: _Hlk111912655]Have positive hepatitis B surface antigen (HbsAg), or positive hepatitis B core antibody (HbcAb) and detectable hepatitis B virus (HBV) DNA in the peripheral blood; positive hepatitis C virus (HCV) antibody and positive HCV RNA; positive human immunodeficiency virus (HIV) antibody; positive in cytomegalovirus DNA test; positive in syphilis test. 
14. Women who are pregnant or breastfeeding. 
15. Any mental illness, consciousness disorders, or central nervous system disease.
16. Other conditions inappropriate for enrollment in the judgment of the investigator. 
[bookmark: _Toc112064839]Study Termination and Withdrawal
[bookmark: _Toc112064840]Study Termination/Suspension
[bookmark: _Hlk111841095]The study may be stopped or suspended if the following condition occurs: 
The investigator can stop/suspend the study. 
Before stopping/suspending a study, the investigator must inform the sponsor, ethics committee, institution, and relevant regulatory authorities and clarify the reasons. After the study termination/suspension, the re-initiation of the study must be approved by the ethics committee. 
Termination/suspension required by the Ethics Committee. 
Reasons for study termination/suspension include but not limited to the following: 
The number and severity of AEs in this study suggest that continuing the study would cause significant harm to the patients. 
Existing clinical data are of poor quality to continue this study. 
The study may be terminated due to changes in regulations and policies of national authorities. 
[bookmark: _Toc112064841][bookmark: _Toc188593501][bookmark: _Toc188618572][bookmark: _Toc192465950]Withdrawal Criteria
Withdrawal means that patients who are lost to follow-up in this study due to disease progression, initiation of new cancer therapies, or other reasons. 
All patients can withdraw their informed consent from the study at any time without prejudice or penalty. The investigator should collect the reasons and time for premature discontinuation, perform appropriate observations and evaluations, and complete the withdrawal visit/end-of-study visit as specified in the protocol. 
Patients who withdraw from the study with treatment-related AEs should be followed up until the AE returns to the baseline or stabilizes. AEs may not be followed if further improvement is not expected in the investigator's judgment. For such cases, the investigator should maintain a record of their opinion in the source documentation for patients. 
The investigator should make every effort to contact patients who have received treatment but failed to complete the study, or in the event that a patient fails to complete the follow-up visits, the contact details should be documented throughout the study (e.g., the time and date of telephone contact, and the evidence of letter delivery, etc.). 
The reasons for premature discontinuation must be recorded on the source document and the electronic case report form (eCRF). 

[bookmark: _Toc112064842]STUDY TREATMENTS
[bookmark: _Hlt529774802][bookmark: _Toc112064843][bookmark: _Toc17726199][bookmark: _Toc233187159][bookmark: _Toc233431184]Study Treatment Description
[bookmark: _Toc112064844]Details of Study Treatment
[bookmark: _Toc112064845]CT103A
[bookmark: _Ref99733255]Treatment name: fully human BCMA CAR-T Cell Injection (CT103A)
Dosage: 1.0×106 CAR-T/kg
Active ingredient: fully human BCMA CAR-T Cell Injection
Excipients: compound electrolyte injection, human serum albumin, glucose injection, vitamin C injection, compound amino acid injection (18AA-II), dimethyl sulfoxide (DMSO)  
Package: 1.0×106 CAR-T/kg, 20 mL
Appearance: white or yellowish frozen solid, yellowish suspension liquid after thawed
Storage and transportation conditions: store in a gas-phase liquid nitrogen container (＜−130 ℃); transport in a liquid nitrogen transport container (＜−130 ℃)
Manufacturer: Nanjing IASO Biotherapeutics Ltd.
Selinexor
Treatment name: Selinexor
Brand name: Xpovio
Dosage: once a week, with different dosage groups: 20 mg/week and 40 mg/week. 
Storage: store at or below 30 ℃. 
Manufacturer: Karyopharm
[bookmark: _Toc112064847]Bridging Therapy
Bridging therapy may be used at the discretion of the investigator following monocyte collection and be ended seven days before lymphodepleting conditioning to maintain the patients in a stable status. Selinexor-based regimens will be used as bridging therapy. Baseline assessments will be performed at least seven days after bridging therapy. Patients who achieve complete remission after the bridging therapy are not allowed to receive the lymphodepleting conditioning regimen. 
[bookmark: _Toc112064848]Lymphodepletion
[bookmark: _Hlk111729326]The recommended lymphodepleting conditioning regimen is as follows: 
Cyclophosphamide, 500 mg/m² intravenous infusion for more than 30 minutes, once daily for three consecutive days.
Fludarabine, 30 mg/m² intravenous infusion for more than 30 minutes, once daily for three consecutive days.
If the patient has impaired renal function or other conditions requiring dose adjustment for lymphodepleting chemotherapy, the investigator may adjust the dose after a comprehensive evaluation. 
[bookmark: _Toc111916563][bookmark: _Toc111916694][bookmark: _Toc111916820][bookmark: _Toc111917074][bookmark: _Toc112052852][bookmark: _Toc112052989][bookmark: _Toc112064849]Maintenance Therapy (Selinexor) 
[bookmark: _Hlk111814307]There are two dose groups in this study. Patients in the 20 mg dose group will receive oral Selinexor 20 mg/tablet × 1 tablet weekly. Patients in the 40 mg dose group will receive oral Selinexor 20 mg/tablet × 2 tablets weekly. 
Patients enrolled in this study will be sequentially enrolled in the two dose groups. In the 40 mg/week dose group, if Selinexor-related AEs occur during the treatment, the dose could be reduced to 20 mg/week after the investigator’s assessment, and the dose could be increased to 40 mg/week after the condition returns to the baseline or stabilizes for ≥ 4 weeks. 
[bookmark: _Toc112064850]Administration of CT103A
[bookmark: _Ref99696137][bookmark: _Toc112064851]  Method of Administration
Following lymphodepleting conditioning within one week before CT103A cell infusion, patients eligible for the treatment, as judged by the investigator upon assessment, will be given CT103A cell infusion. 
Premedication: Patients are to be pre-medicated with 25 mg promethazine or 20 mg diphenhydramine hydrochloride intramuscularly 15 to 30 minutes before the infusion of CT103A cells. Acetaminophen or other nonsteroidal anti-inflammatory medications could be administered in the event of a fever (not caused by infection). Given that glucocorticoids may affect the survival of T cells, systemic glucocorticoids, such as hydrocortisone, prednisone, methylprednisolone, or dexamethasone, are not recommended except in life-threatening emergencies.
Transportation of CT103A product: CT103A cells are stored in gas-phase liquid nitrogen and transported below −130 ℃ to clinical sites. 
CT103A product resuscitation: The resuscitation will be conducted according to standard operating procedure (SOP) or the manual of the study treatment. 
If the package is damaged, leaky, or has signs of damage, the infusion is prohibited.
Infusion of CT103A product: Infusion should be performed as per SOP for infusion of the study treatment. 
Emergency facilities should be provided during infusion to allow for prompt management of severe allergic reactions, severe hypotension, or other reactions. Vital signs (axillary temperature, respiration rate, heart rate, and blood pressure) will be measured at 15 (±3) minutes before the infusion, at the start of the infusion, and within 1 hour after the beginning of the infusion (every 15 [±3) minutes). If abnormal, vital signs will continue to be monitored as clinically indicated until stable. 
[bookmark: _Toc112064852]  Indications for Dose Adjustment and Withdrawal
[bookmark: _Toc112064853]Dose Delays and Adjustments
Patients need to be evaluated for lymphodepleting conditioning before this procedure. Only for those patients who meet the criteria as judged by the investigator can lymphodepleting conditioning be performed. If the criteria for lymphodepletion are not met, the procedure may be postponed until the patient meets the criteria, which should not exceed eight weeks. 
Before the infusion, patients need to rest and receive a second assessment for infusion. Those who meet the criteria for cell infusion, as judged by the investigator, will receive CT103A cell infusion. If the criteria for cell infusion are not met, a delay of up to 2 weeks is allowed. If longer than two weeks, the investigator will assess the need for subjects to re-initiate baseline measurements and lymphodepleting conditioning procedure. 
No dose adjustment of CT103A is allowed, and a dose range of 30% is acceptable.  To maximize the benefits to patients, a conditional infusion can be performed if the criteria for infusion are met when the number of CAR-T cells produced does not reach the administered dose of CT103A and when the maximum infusion dose is ≥ 0.5×106 CAR-T/kg after the investigator fully assesses the safety of the study treatment and the patient’s condition. 
[bookmark: _Toc112064854]Criteria for Study Treatment Discontinuation
In the event of a Grade 4 infusion-related or allergic reaction, the patient should immediately discontinue the infusion and receive symptomatic treatment, with the investigator evaluating the need for withdrawal from the study treatment.
[bookmark: _Toc112064855]Precautions
1. The CT103A product is an autologous cell therapy product. Before infusion, two investigators are required to check the identification information with the patients separately. 
2. The CT103A product should be given in a clinical environment.
3. The water bath for CT103A product resuscitation should use clean tap water or autoclaved sterile water. 
4. Before the infusion, the name and identification of the drug should be confirmed. It can only be used before the validity period, with integrity and sealed condition. 
5. The appearance of the CT103A product is white or slightly yellow frozen solid, and it is a slightly yellow suspended liquid after thawing. Before intravenous use, the injection should be observed for precipitation, floccules, or crystallization. If any of the above is observed, the infusion should be suspended for the patient. At the same time, the sponsor should be informed of the abnormal situation, which should be dealt with according to the sponsor’s suggestion. 
6. The CT103A product should be cryopreserved in liquid nitrogen and transported in gas-phase liquid nitrogen below −130℃ to each site. In case of any abnormal temperature during storage or transport, the drug shall be transferred to the specified temperature as soon as possible and suspended for patients; meanwhile, the sponsor should be timely informed of the abnormal temperature range and duration, which should be dealt with according to the sponsor’s suggestion. 
7. The CT103A product should be infused with a disposable blood transfusion device.  
8. The CT103A product should be infused immediately after resuscitation. If the infusion cannot be performed within 2 hours due to the patient or other reasons, it should be returned to the sponsor for destruction according to SOP. 
9. Because the CT103A product is gene-modified autologous T cells with anti-human BCMA CAR structure on its surface, it may cause allergic reactions when administered. Anti-allergic agents should be available anytime (systemic glucocorticoids are not recommended except in life-threatening emergencies). 
10. Hypotension may occur during the infusion. Therefore, it is recommended that antihypertensive agents should be discontinued 12 hours before and during the infusion. 
11. The CT103A product may cause arrhythmia, so patients with a history of heart disease should be closely monitored.  
12. During the study period, blood cell count and platelet count should be monitored regularly, and patients with cytopenia should be monitored closely.
13. The CT103A product cannot be used if beyond the expiry date. 
[bookmark: _Toc112064856]Concomitant Therapies
Concomitant medications and therapies refer to the simultaneous administration of 2 or more medications/treatments, which are defined as other medications (including chemicals, biologicals, Chinese patent medicines, etc.) or therapies to be accepted in addition to the treatment drugs in the study. 
Concomitant therapies are collected from the time of signing the informed consent form (ICF) until one year after the CT103A cell infusion (if PFS ≥12 months) or at the out-of-study visit (12 months > PFS ≥ 3 months), whichever occurs first. If disease progression occurs within three months after the CT103A cell infusion, every effort will be made to collect information from the patient as much as possible up to three months after the cell infusion. All concomitant medications (including permitted and impermissible concomitant medications) and concomitant therapies should be recorded in the source document and on the eCRF. The following information should be recorded: drug/non-drug name, the reason for administration, dosage, strength, frequency, route, start date, and end date. Concomitant non-drug therapies should include name of the non-drug therapy, a description of the therapy, reason for treatment, start date, and end date for treatment. If the reason for the use of concomitant medications and therapies meets the definition of an AE, relevant information must also be recorded in the source document of this patient and on the eCRF. 
[bookmark: _Toc112064857]  Prohibited Concomitant Therapies
Other anti-tumor treatments: In addition to the study drugs specified in this trial, patients are not allowed to receive any other cancer therapy (except for bridging chemotherapy) simultaneously throughout the study, including cytotoxic agents, biological therapies, immunosuppressive agents, or any other investigational products. 
Live virus vaccines for immunization. 
Other therapies may affect study assessments at the discretion of the investigator. 
[bookmark: _Toc112064858]  Permitted Concomitant Therapies
The investigator is allowed to perform bridging therapy after apheresis for patients with high tumor burden or rapid progression during the screening period, but bridging therapy must be completed one week before the baseline measurements. 
Standard of care and palliative care for pre-existing conditions, medical and/or surgical complications, with records of all medications. 
Medications related to the prevention of infusion reactions are allowed. The investigator is allowed to use concomitant medications for AEs. 
If significant neutropenia or febrile neutropenia/infection is observed, prophylactic use of appropriate growth factors (e.g., granulocyte colony-stimulating factor [G-CSF]) may be administered by the investigator according to the American Society of Clinical Oncology (ASCO) guidelines. 
Others: antiemetics for prevention, medications for protecting gastric mucosa, routine medications for hypertension, and others that can be used as concomitant medications at the discretion of the investigator.
[bookmark: _Toc112064859]Receipt and Return of CT103A
CT103A cells should be stored in liquid nitrogen, protected from shaking, and transported in gas‑phase liquid nitrogen below −130 ℃ to each site.  Upon receipt of the CT103A product, the study site should verify the temperature at which the CT103A product is transported, inventory of the drug, and sign after verification is completed. The relevant records should be maintained at the study site. The drug storage temperature should be recorded daily, along with the inventory sheet. The following items should be recorded: the date of receipt, the quantity, the batch number, the issued quantity, and the remaining quantity in the inventory. 
Only authorized personnel can access the CT103A product. The CT103A product should be infused immediately after the resuscitation using a water bath. If the intravenous drip cannot be performed immediately due to the patient or any other reasons for more than 2 hours, the CT103A product should be returned to the sponsor for destruction 
After the infusion, the package should be destroyed as medical waste by the investigators, according to SOP, or returned to the sponsor for disposal.
[bookmark: _Toc112064860]STUDY PROCEDURES
Study procedures include screening and enrollment, peripheral blood mononuclear cell (PBMC) collection, bridging therapy (Selinexor-based regimens), baseline assessments, lymphodepletion conditioning, rest assessment, CT103A cell infusion, administration of Selinexor, and the main follow-up period.
Screening and enrollment period: -8 weeks to -18 days before CT103A infusion. Patients should complete the visits according to the schedule of assessments during the screening period. Patients who meet the enrollment criteria will be allocated a patient number after the investigators' assessment.
PBMC collection: 1 day
The healthy mononuclear cells of the patient will be extracted from the peripheral blood and then sent to Nanjing IASO Biotherapeutics Ltd. for CT103A cell preparation (at least 18 days from the arrival of PBMC to the company to the Certificate of Analysis issued, slightly delayed if due to holidays)
Apheresis is performed according to the standard practice of the institution. The goal is to deliver it to the preparation site with a minimum of 1 × 109 PBMCs in an apheresis sample (to ensure the success rate of cell product preparation, it is suggested to collect more than 2 × 109 PBMCs), two times of apheresis may be arranged to achieve the target amount.
If disease progression occurs after PBMC collection, the investigator will decide whether to provide bridging therapy.
Bridging therapy: Bridging therapy may be used at the discretion of the investigator following monocyte collection and be ended seven days before lymphodepleting conditioning to maintain the patients in a stable status. Selinexor will be used as bridging therapy. Baseline assessments will be performed at least seven days after bridging therapy. Patients who achieve complete remission after the bridging therapy are not allowed to receive the lymphodepleting conditioning regimen. 
Baseline assessments: 
The baseline assessments will be completed within seven days before the lymphodepletion conditioning (vital signs and physical examination will be conducted within one day before the lymphodepletion conditioning). Lymphodepletion conditioning can be conducted when the results of each test meet the criteria of lymphodepletion treatment.
Visit of lymphocyte clearance pretreatment: −7 days to −2 days before CT103A infusion
The recommended lymphodepleting conditioning regimen is as follows: 
Cyclophosphamide, 500 mg/m² intravenous infusion for more than 30 minutes, once daily for three consecutive days.
Fludarabine, 30 mg/m² intravenous infusion for more than 30 minutes, once daily for three consecutive days.
If the patient has impaired renal function or other conditions requiring dose adjustment for lymphodepleting chemotherapy, the investigator may adjust the dose after a comprehensive evaluation. 
Rest assessment: day -1
If the status of the patient does not meet the standard of infusion after rest assessment, cell infusion cannot be performed. The investigators will provide symptomatic treatment until the patient is in a state that allows for cell infusion. The delayed infusion should not exceed two weeks.
CT103A cell infusion: The day of CT103A cell infusion is recorded as Day 0. The dosage is 1 × 106 cells/kg, with a single infusion by peripheral intravenous administration.
[bookmark: _Hlk101989595]Selinexor: There are two dose groups in this study. Patients in the 20 mg dose group will receive oral Selinexor 20 mg/tablet × 1 tablet weekly. Patients in the 40 mg dose group will receive oral Selinexor 20 mg/tablet × 2 tablets weekly. 
Patients enrolled in this study will be sequentially enrolled in the two dose groups. In the 40 mg/week dose group, if Selinexor-related AEs occur during the treatment, the dose could be reduced to 20 mg/week after the investigator’s assessment, and the dose could be increased to 40 mg/week after the condition returns to the baseline or stabilizes for ≥4 weeks. 
The main follow-up period: day 1 to 1 year after CT103A cell infusion. 
The inpatient observation period should be at least 14 days post-infusion. The inpatient observation from 15 to 28 days should be in compliance with the local practice. The subsequent follow-up visits will be conducted once a month for the first three months and once every three months thereafter, until disease progression, withdrawal of informed consent, death, or termination of the study.
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[bookmark: _Ref512934950][bookmark: _Toc111917475]Table 1.  Schedule of Assessments
	Visits
	Screening and Enrollment1
	PBMC Collection 2
	Baseline Examination 3
	Preconditioning of lymphocyte clearance 3
	Rest Assessment
	Cells Infusion 4
	Main Follow-up Period 5

	
	
	
	
	
	
	
	Hospitalization Observation Period
	

	
	Day -56~ -18
	Examination within 7 days prior to lymphodepletion
	Day -7~ -2
	Day -1
	Day 0
	D
1
	D
4
	D
7
	D
10
	D
14
	D
21
	D
28
	D 60
	D
90
	Once/3 months (90 d)

	Window
	×
	
	
	
	
	
	
	
	±1d
	±1d
	±1d
	±1d
	±2d
	±14d
	±14d
	±14d

	Informed Consent
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Inclusion/Exclusion Criteria6  
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Demographic Information
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tumor Diagnosis and Treatment History
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tumor Staging in Screening Period
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Medical History of Non-tumor 7
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Concomitant Diseases 8
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Previous Treatment 9
	×
	
	Evaluation methods should be decided by investigators based on the patients’ clinical indicators. The follow-up examination methods for the same patient should try to keep consistent. 

	Imaging Evaluation 10
	×
	
	×
	If the patient has signs or symptoms, such as heart failure, according to clinical indicators

	Echocardiography
	×
	×　
	
	×
	×　
	
	
	
	
	
	
	
	
	
	
	

	Height/Weight/Body Surface Area 11
	×
	×　
	×
	
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×

	Vital Signs 12
	×
	
	×
	
	×
	
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×

	Physical Examination
	×
	
	×
	
	×
	
	×
	×
	×
	×
	×
	×　
	×
	×
	×
	×

	ECOG Score
	×
	
	×
	
	×
	
	
	
	
	
	
	
	×
	×
	×
	×

	12-lead Electrocardiogram 13
	×
	
	×
	
	×
	
	
	
	
	
	
	
	
	
	
	

	Laboratory Tests
	Blood Oxygen Saturation Test
	×
	
	Women of childbearing potential should be reviewed promptly if they experience suspected pregnancy, such as menopause, vomiting, abdominal pain, and vaginal bleeding, according to clinical indicators

	
	Blood Pregnancy test14
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Virology/Syphilis test15
	×
	×
	×
	
	×
	×
	×
	×
	×
	×
	×
	×　
	×
	×
	×
	×

	
	Hematology
	×
	×　
	×
	
	×
	
	
	
	×　
	
	×
	×　
	×
	×
	×
	×

	
	Blood biochemical indexes
	×
	×　
	×
	
	×
	
	
	
	×　
	
	×　
	×　
	×
	×
	×
	×

	
	Coagulation
	×
	×　
	×
	
	×
	
	
	
	×　
	
	×
	×　
	×
	×
	×
	×

	
	Urinalysis
	
	
	×　
	
	×
	
	×
	×
	×
	×
	×
	×　
	×
	×　
	×
	

	
	Inflammatory Factors 16
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	  Efficacy Tests                                           
	Serum Calcium and Albumin-corrected Calcium
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	
	β2-microglobulin
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	
	Serum Immunoglobulin Quantification
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	
	Serum Free Light Chain Quantification
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	
	Serum Protein Electrophoresis  
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	
	Serum Immunofixation Electrophoresis
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	
	24 h Urine M Protein Quantification
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	
	24 h Urine Light Chain Quantification
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	
	Urine Protein Electrophoresis
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	
	Urine Protein Immunofixation Electrophoresis
	×
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	Peripheral Blood Smear
	×
	
	×
	
	
	
	
	
	
	
	
	
	×
	×
	×
	×

	Bone marrow biopsy18
	Cell Smear Morphology
	×
	
	×　
	
	
	
	
	
	
	
	
	
	×
	×
	×
	×

	
	Bone Marrow Biopsy Pathology + Immunohistochemistry
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Cytogenetics (FISH)
	×
	
	×　
	
	
	
	
	
	
	
	
	
	×
	×
	×
	×

	
	Bone Marrow Flow Immunophenotyping Test (Including MRD Test)
	
	
	×　
	
	
	
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×

	Peripheral Blood Collection for CT103A Exploring Study 19
	
	
	×
	
	
	
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×

	PK blood collection20
	CT103A VCN test
	
	
	×
	
	
	
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×

	
	Peripheral Blood CT103A Cell Test
	
	
	
	
	
	
	
	
	
	
	
	
	×
	×
	×
	×

	
	Peripheral Blood Selinexor Concentration
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PBMC Collection
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	

	Administration for Lymphodepletion conditioning
	
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	

	Drugs to Prevent Infusion Reactions 21
	
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	

	CT103A Cells Infusion
	
	
	
	
	
	
	
	
	
	
	
	
	×
	×
	×
	×

	Administration of Selinexor 22
	
	
	×
	
	
	
	
	
	
	
	×
	
	×
	×
	×
	×

	Assessment for Life Quality 23
	
	
	×
	  
	
	
	
	
	
	
	
	
	×
	×　
	×
	×

	Assessment for IMWG Treatment Efficacy
	×　
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×　
	×
	×
	×
	×

	AE 24
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×　
	×
	×
	×
	×

	SAE 25
	×　
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×
	×　
	×
	×
	×
	×

	Concomitant Treatment 
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bridging Therapy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


[bookmark: _Hlk111912800]Abbreviations: AE, adverse event; BSA, body surface area; d, day; CR, complete response; ECOG, Eastern Cooperative Oncology Group; HBV, hepatitis B virus; HBcAb, hepatitis B core antibody; HBeAb, hepatitis B e antibody; HBeAg, hepatitis Be antigen; HBsAb, hepatitis B surface antibody; HBsAg, hepatitis B surface antigen; HCV, hepatitis C virus; ICF, informed consent form; IMWG, International Myeloma Working Group; MRD, minimal residual disease; PBMC, peripheral blood mononuclear cell; PET-CT, positron emission tomography-computed tomography; PFS, progression-free survival; PK, pharmacokinetic; SAE, serious adverse event; sCR, stringent complete response; SOP, standard operating procedure; VCN, vector copy number; w, week.
1. [bookmark: _Hlk111815888]Patients should complete the visits according to the schedule of assessments during the screening period. Patients who meet the enrollment criteria will be allocated a patient number after the investigators' assessment. It will not be regarded as a protocol violation if the time from the patient's signing of the informed consent to the infusion exceeds eight weeks as specified in the protocol because of delays in the lymphodepletion conditioning and/or cell infusion during the screening period and the cell preparation period (-8 w to -8 d). It will not be regarded as a protocol violation if the time from PBMC collection to cell infusion exceeds 18 days because of reasons such as the making and preparation of CAR-T cells.
2. The PBMC collection visit should be evaluated within one day of cell collection, with blood biochemical indexes, coagulation, and urinalysis tests performed within seven days. Patients who meet the criteria of mononuclear cell collection will enter into the PMBC collection process according to the SOP for collecting PBMCs. 
3. [bookmark: _Hlk111806678]The baseline assessments will be completed within seven days before the lymphodepletion conditioning (vital signs and physical examination will be conducted within one day before the lymphodepletion conditioning). Lymphodepletion conditioning can be conducted when the results of each test meet the criteria of lymphodepletion treatment. The results of the baseline assessments within 14 days before the lymphodepletion conditioning are acceptable if lymphodepletion conditioning delays. For bone marrow aspiration/biopsy-related tests at baseline, the results are acceptable within four weeks for non-secretory patients, and the investigator will assess whether a re-test is required for secretory patients. Before lymphodepletion conditioning, related-examination results should be confirmed again to ensure that patients meet the criteria of lymphodepletion conditioning. 
4. Patients must be re-assessed by the investigator before the cell infusion. If the patient does not meet the cell infusion criteria, a delay of no more than two weeks is acceptable. If the delay exceeds two weeks, the investigator will evaluate if a repeat of the baseline assessments and lymphodepletion conditioning is needed. The inpatient observation should be at least 14 days from the date of cell transfusion. The inpatient observation from 15 to 28 days should be in compliance with the local practice. Prolongation of hospitalization due to medical norms will not be recorded as an SAE.
5. The main follow-up period is one day after the cell infusion to 1 year after the cell infusion. After three months of cell infusion, follow-up visits will be conducted every three months until disease progression or until the withdrawal of informed consent, death, loss of follow-up, or the termination of the study, whichever occurs first.
6. During the screening period, patients must meet all inclusion criteria and none of the exclusion criteria to be enrolled.
7. [bookmark: _Hlk110977425]Prior medical history is recorded if the patients’ previous surgery history or non-tumor chronic diseases has recovered or returned to the state of no clinical significance during the screening period.
8. Any clinically significant abnormal symptoms, signs, or laboratory findings of a non-neoplastic chronic disease that is still clinically significant during the Screening Period or that are not associated with the disease under study after the signing of the ICF and before the collection of PBMC should be recorded as a concomitant disease. Abnormal results caused by the study procedure during the screening period should be recorded as AE. 
9. [bookmark: _Hlk111823354]After signing the ICF, all medications and non-medication treatments should be recorded, including nutritional supplements, such as vitamins, solvents with therapeutic effects, or solvents.
10. Imaging assessments include the use of PET-CT during the screening period, and PET-CT should also be used when the investigator judges that CR/sCR may be achieved. In addition to the conditions mentioned above, the imaging evaluation method at other time points should be decided by the investigators based on the patients’ clinical indicators. The imaging methods for the same patient should keep consistent during follow-up. Imaging assessment results within four weeks are acceptable during the screening period.
11. The height and weight will be measured during the screening period, and the body weight measurement is required for rest assessment within 1 day before the mononuclear cell collection. The height and weight should be re-measured before the lymphodepletion conditioning to calculate the BSA. Calculation formula of the BSA: BSA (m²) = SQRT (height cm × weight kg/3600). 
12. Vital signs should be closely monitored on the day of CT103A cell infusion (D0). If vital signs are unstable, monitoring should be continued until all measurements are stable. Emergency facilities should be available during the infusion to allow for prompt management of severe allergic reactions, severe hypotension, or other reactions.
13. An electrocardiogram or echocardiography can be performed at the discretion of the investigator based on the patient’ symptoms, signs, or abnormal heart function during CT103A cell infusion and follow-up observation. 
14. [bookmark: _Hlk111812989]For women of childbearing potential only, a blood pregnancy test should be performed at the out-of-study visit if the out-of-study visit is completed within one year after CAR-T infusion. 
       Infertile women are defined as: 1, postmenopausal women (with at least one year of menopause), 2, women with bilateral ovaries or hysterectomy.
15. [bookmark: _Hlk111820973]Including HCV antibody, five items of HBV (HBsAg, HBsAb, HBeAg, HBeAb and HBcAb), HIV antibody, EBV DNA (the results are not used as a criterion to enroll the study), cytomegalovirus DNA, and syphilis. Patients with a positive HCV antibody should be tested for HCV RNA, and the patients can be enrolled if HCV RNA is negative. Both HBV surface antigen and HBV core antibody should be negative. A peripheral HBV DNA test is required if either of the tests mentioned above is positive. When HBV DNA is below the normal limit, the patient can be enrolled. The results mentioned above within four weeks before the screening period are acceptable during the screening period. 
16. Inflammatory factors should include IL-6 and ferritin, at least.
17. If non-secretory multiple myeloma is confirmed during the screening and baseline period, the test may not be performed at subsequent follow-up visits (except for serum calcium and albumin-corrected calcium, β2-microglobulin) 
18. The results of bone marrow within two weeks are acceptable during the screening or baseline period (provided that the test items meet the requirements of the study and a re-test will be performed in case of any missed item). The cytogenetic test is only required during the screening period and may be repeated during the baseline period if it fails or is not performed during the screening period (if FISH tests fail at both the screening period and the baseline period, the previous test results are acceptable). The results of bone marrow immunohistochemistry or bone marrow flow cytometry are acceptable for the BCMA expression test at the screening period. During the follow-up period after infusion, bone marrow aspiration/biopsy is needed if the investigator determines that CR/sCR may be achieved or disease progression occurs, and at other follow-up visits, the investigator may assess the need for bone marrow aspiration/biopsy test. However, tests for non-secretory patients are required at each visit. Bone marrow aspiration/biopsy-related tests are not required for patients without bone marrow infiltration. 
19. An additional 3 mL of the blood sample will be collected for each PK blood sample collection for exploring studies. 
20. PK blood sample collection will be used for CT103A and VCN testing until the out-of-study visit or the termination of the study, whichever occurs first. Complete blood count (CBC) should be performed simultaneously with PK blood collection. Results of CBC within 24 hours from PK blood collection are acceptable if CBC is not performed during the day.
21. Medications that prevent infusion reactions, such as promethazine and/or diphenhydramine hydrochloride, promethazine, and calcium gluconate, will be administered before the infusion of CAR-T cells.
22. At least a month after CT103A infusion and platelets recovery to ≥ 50×109/L, Selinexor 20 mg or 40 mg will be taken orally once a week for 1 year or until the disease progression or withdrawal of informed consent, death, loss of follow-up, and the termination of the study, whichever occurs first.
23. Life quality assessment is conducted at the baseline, 28d, and follow-up visits. The quality of Life Questionnaire (EORTC-QLQ-C30) of the European Organisation for Research and Treatment of Cancer will be used to evaluate patients’ health-related life quality. The European Quality of Life Multiple Myeloma Module (EORTC-QLQ-MY20) will be used to evaluate myeloma-related life quality until the withdrawal of informed consent, death, loss of follow-up, and the termination of the study, whichever occurs first.
24. [bookmark: _Hlk111814723]AEs should be recorded from the start of lymphodepletion conditioning. AEs should be collected until one year after CT103A cell infusion (if PFS ≥12 months) or at the out-of-study visit (12 months > PFS ≥ 3 months), and if disease progression occurs within three months after CT103A cell infusion, AEs are collected for up to 3 months after cell infusion, under the patients’ cooperation.
25. SAEs should be reported from the signing of the ICF. 
Medication and non-medication treatment should be recorded as concomitant treatments from signing the ICF. SAE should be collected until 1 year after CT103A cells infusion (if PFS≥12 months) or at the out-of-study visit (12 months > PFS ≥ 3 months). SAE should be collected for up to 3 months after cells infusion under the patient’s cooperation if the disease progression occurs within three months after CT103A cell infusion
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[bookmark: _Toc112064861][bookmark: _Ref508708847][bookmark: _Ref100830554][bookmark: _Ref100830668]Screening and Enrollment Period (day -56 to day -18)
[bookmark: _Toc112064862]Screening Period
The following information/assessment results will be collected during the screening:
1. Sign the informed consent.
2. Review the inclusion/exclusion criteria.
3. Collect the demographic information (including date of birth, gender, race, etc.); record the prior medical history, concomitant diseases, and prior treatment: past medical history includes a review of the medical history of cardiovascular, pulmonary, gastrointestinal, and liver disease, including the related surgy; a detailed history of MM to be collected in the history section of tumor diagnosis and treatment, including but not limited to:
Diagnosis, classification and staging, and hazard level classification at initial diagnosis and screening.
Previous anti-tumor medication (including treatment plan, medication name, start and end dates of each medication, reasons for treatment, reasons for discontinuation of each drug, and the best efficacy of each regimen).
Tumor-related radiotherapy (including body parts, total dose, units, start and end dates, the reason for treatment, optimal efficacy obtained, and the date of progression in the radiation region at or after the treatment).
Symptoms and signs before medication, including the progression of the medical history.
4. Body height/weight/body surface area.
5. Physical examination.
6. Vital signs: include heart rate, blood pressure, and respiratory rate, which should be measured after the patient has rested for at least 5 minutes, axillary temperature, which is measured at least for more than 5 minutes; ECOG score. Subsequent visits should be conducted according to this process.
7. Echocardiogram examination.
8. 12-lead electrocardiogram (ECG) (Heart rate, PR interval, RR interval, duration of QRS, and QT interval corrected by heart rate using Fridericia formula [QTcF] should be measured after at least 5 minutes of rest. Then determine the clinical significance of abnormal values. Subsequent visits should be conducted according to this process).
9. Oxygen saturation test.
10. Blood pregnancy test in women of childbearing potential.
11. [bookmark: _Hlk111915241][bookmark: _Hlk111820958][bookmark: _Hlk111915211][bookmark: _Hlk111915198]Virology/syphilis testing: including HCV antibody, five items of HBV (hepatitis B surface antigen [HBsAg], hepatitis B surface antibody [HBsAb], hepatitis Be antigen [HBeAg], hepatitis B e antibody [HBeAb], and hepatitis B core antibody [HBcAb]), HIV antibody, EBV DNA (the results are not used as a criterion to enroll the study), cytomegalovirus DNA, and syphilis. Patients with a positive HCV antibody should be tested for HCV RNA, and the patient can be enrolled if HCV RNA is negative. Both the HBV surface antigen and HBV core antibody should be negative. A peripheral HBV DNA test is required if either of the abovementioned tests is positive. When HBV DNA is below the normal limit, the patient can be enrolled.  The results mentioned above within four weeks before the screening period are acceptable during the screening period. 
12. Complete blood count.
13. Blood biochemical indexes.
14. Urinalysis.
15. Coagulation.
16. Peripheral blood smear test.
17. Serum calcium and albumin test.
18. β2-microglobulin test.
19. Quantification of serum immunoglobulin.
20. Quantification of serum free light chain.
21. Serum protein electrophoresis.
22. Serum immunofixation electrophoresis.
23. Quantification of 24 h urine M protein.
24. Quantification of 24 h urine light chain.
25. Urine protein electrophoresis.
26. Urine protein immunofixation electrophoresis.
27. Imaging evaluation: low-dose whole-body computed tomography (CT) or positron emission tomography (PET)-CT can be used for skeletal examination during the screening period. If there is no low-dose whole-body CT or PET-CT, local CT/magnetic resonance imaging (MRI) can be used instead. Besides the screening period, additional imaging evaluation test is determined by the investigator according to the clinical indications (e.g., suspicion of CR or disease progression). The examination methods of the same patient should be consistent during the follow-up period. PET-CT can be added to determine the activity of the tumor in patients who still have a mass detected by CT or MRI examination and those who are not compatible with the condition as judged by the investigator. The results of imaging evaluation within four weeks are accepted before the screening, and subsequent visits should be conducted according to this process.
28. Bone marrow aspiration includes cell smear morphology, bone marrow biopsy pathology + immunohistochemistry, cytogenetics (FISH), and bone marrow immunophenotyping tests by flow cytometry, including MRD. Recommendations for Bone marrow immunohistochemistry include, but are not limited to, BCMA, CD19, CD20, CD38, CD56, CD138, κ light chain, and λ light chain. Bone marrow flow cytometry suggests more than eight colors for antibody labeling, including but not limited to BCMA, CD19, CD38, CD45, CD56, CD20, CD138, κ light chain of cytoplasm, λ light chain of cytoplasm. The examination of bone marrow immunohistochemistry or bone marrow by flow cytometry could be accepted during the screening period. FISH method is used for cytogenetic examination (CD138+ magnetic beads are suggested for sorting myeloma cells or concurrent cytoplasmic immunoglobulin staining to differentiate plasma cells). Detection sites recommended include but are not limited to IgH translocation, 17p- (p53 deletion), 13q14 deletion, and 1q21 amplification. If FISH detection shows that IgH translocation is positive, it is recommended to further detect t (4; 14), t (11; 14), t (14; 16), t (14; 20). The cytogenetic examination is only required during the screening period. If the screening test fails or is not performed, it can be tested again at the baseline assessments. The results of the bone marrow examination within two weeks are acceptable in the screening period (but the examination items have to meet the requirements of this study, if there is a missing item, the specimen needs to be collected again).
29. [bookmark: _Hlk111814631]Record AEs and SAEs: AEs and SAEs will be collected from signing the informed consent. Results from the screening period will not be recorded as AEs unless the study procedure causes them. AEs should be collected until one year after CT103A cell infusion (if PFS ≥ 12 months) or at the out-of-study visit (12 months > PFS ≥ 3 months). If disease progression occurs within three months after the CT103A cell infusion, AEs are collected for up to three months after the cell infusion, under the patients' cooperation. All events that meet the reporting criteria of SAE should be reported. If a second malignant tumor occurs, it should be reported as an SAE within one year after cell infusion.
30. Record concomitant treatment: After signing the ICF, all medications and non-medication treatments should be recorded, including nutritional supplements, such as vitamins, solvents with therapeutic effects, or solvents. It should be collected until one year after CT103A cell infusion (if PFS ≥12 months) or at the out-of-study visit (12 months > PFS ≥ 3 months). If disease progression occurs within three months after CT103A cell infusion, they are collected for up to three months after the cell infusion, under the patient' s cooperation.
Notes:
If the patient is confirmed as a non-secretory MM during the screening and baseline period, the tests (19) to (26) will not be performed in subsequent follow-up visits.
A Repeat test during the screening period is permitted in this study, including but not limited to laboratory abnormalities or incorrect test values. The last test results obtained after supportive treatment and re-test will be used to determine whether the patients are eligible to participate in this study. The test results within seven days before the enrollment are acceptable before the re-test, such as CBC, blood biochemical indexes, coagulation, and urinalysis. However, other tests will be required to meet the window period listed by the protocol.
The patient who fails in screening will be allowed for a second screening, which will require re-signing the informed consent form, and the patient will be assigned a new patient number.
One patient may receive only one repeat test or re-screening.
[bookmark: _Toc112064863]Enrollment
Patients should complete the visits according to the schedule of assessments during the screening period. Patients who meet the enrollment criteria will be allocated a patient number after the investigators' assessment.
[bookmark: _Toc111916580][bookmark: _Toc111916711][bookmark: _Toc111916837][bookmark: _Toc111917092][bookmark: _Toc112052870][bookmark: _Toc112053007][bookmark: _Toc112064864]PBMC Collection (day -56 to day -18)
Apheresis is performed according to the standard practice of the institution, the goal is to deliver it to the preparation site with a minimum of 1 × 109 PBMCs in an apheresis sample (to ensure success rate of cell product preparation, it is suggested to collect more than 2 × 109 PBMCs), and two times of apheresis may be arranged to achieve this target amount.
If disease progression occurs after PBMC collection, the investigator may decide whether to administer bridging therapy. 
The assessments during the visit of the PBMC collection are as follows:
1. Body height/weight/body surface area.
2. Vital signs: include heart rate, blood pressure, respiratory rate, and axillary temperature.
3. CBC.
4. Laboratory tests (blood biochemical indexes [fasting], coagulation, and urinalysis).
5. Review of apheresis standard.
6. PBMC collection (additional 3 mL is collected for exploratory studies).
7. Record AEs and SAEs.
8. Record concomitant treatment and bridging therapy.
Secondary Apheresis
Secondary apheresis is allowed before the baseline assessment. To ensure a minimum of 1×109 PBMC in the apheresis specimen, two times of apheresis will be arranged. The standard of apheresis should be reviewed again before the secondary apheresis to assess whether it is suitable for secondary apheresis. Secondary apheresis cannot be performed under the following situation:
The quality problems of mononuclear cells of the patients themselves lead to unsuccessful CAR-T cell preparation.
Unsuccessful CAR-T cell preparation due to non-compliance with the standard of apheresis.
The investigator’s comprehensive assessment is not appropriate for secondary apheresis.
[bookmark: _Toc112064865]Baseline Assessments (within 7 d before Lymphodepleting Conditioning)
The baseline assessments will be completed within seven days before the lymphodepletion conditioning (vital signs and physical examination will be conducted within one day before the lymphodepletion preconditioning). Lymphodepletion conditioning can be conducted when the results of each test meet the criteria of lymphodepletion treatment. The results of the baseline assessments within 14 days before the lymphodepletion conditioning are acceptable if lymphodepletion conditioning delays. For bone marrow aspiration/biopsy-related tests at baseline, the results are acceptable within four weeks for non-secretory patients, and the investigator will assess whether a re-test is required for secretory patients. Before lymphodepletion conditioning, related-examination results should be confirmed again to ensure that patients meet the criteria of lymphodepletion conditioning. 
The assessments during the Baseline are as follows:
1. Physical examination.
2. Vital signs: include heart rate, blood pressure, axillary temperature, and respiratory rate; ECOG score.
3. 12-lead ECG examination.
4. Echocardiography examination.
5. Oxygen saturation test.
6. Laboratory tests (CBC [collected with PK blood at the same time, with a maximum time difference of 24 hours], blood biochemical indexes [fasting], coagulation, and urinalysis).
7. Inflammatory factors.
8. Peripheral blood smear test.
9. Serum calcium and albumin corrected calcium.
10. β2-microglobulin test.
11. Quantification of serum immunoglobulin.
12. Quantification of serum free light chain.
13. Serum protein electrophoresis.
14. Serum immunofixation electrophoresis.
15. Quantification of 24 h urine M protein.
16. Quantification of 24 h urine light chain.
17. Urine protein electrophoresis.
18. Urine protein immunofixation electrophoresis.
19. Bone marrow aspiration includes cell smear morphology, bone marrow biopsy pathology + immunohistochemistry (decided by the investigator), and bone marrow flow immunophenotyping tests, including MRD; the results within two weeks before the baseline assessments are acceptable. A cytogenetic examination is only required during the screening period. If the screening test fails or is not performed, it can be tested again at the baseline assessments. 
20. Imaging evaluation: the assessment method is determined by the investigator according to the clinical indications of the patient.
21. [bookmark: _Hlk111825992]Blood pregnancy test (only for women of childbearing potential): based on clinical indications, women of childbearing potential should have a repeat test promptly if they are suspected of pregnancy, such as menopause, vomiting, abdominal pain, or vaginal bleeding.
22. PK blood collection (an additional 3 mL is collected for exploratory studies).
23. VCN test:
24. Peripheral blood CT103A cell test.
25. Record concomitant treatment/AE/SAE.
26. IMWG efficacy evaluation.
27. Quality of life assessment.
[bookmark: _Toc112064866]Lymphodepleting Conditioning（day -7 to day -2）
[bookmark: _Hlk111826214]The visit for lymphodepleting conditioning should be performed within one week before the cell infusion, CT103A should be frozen after preparation, and the investigator will perform lymphodepleting conditioning according to the patient s condition. Height, weight, and body surface area will be measured before the lymphodepleting conditioning.
The assessments during the lymphodepleting conditioning visit are as follows:
1. Review the lymphodepleting conditioning criteria.
2. Height, weight, body surface area: measure the height and weight again, and calculate the body surface area.
3. Administration of lymphocyte clearance pretreatment.
4. Record concomitant treatment, AEs, and SAEs.
[bookmark: _Toc112064867]Rest Assessment Before Treatment (day -1)
If the patient's state does not meet the criteria of infusion during the rest assessment, the investigator can provide symptomatic treatment until his/her state can be treated with cell infusion. The delayed infusion should not exceed two weeks. 
The rest assessments are as follows:
1. Weight.
2. Physical examination.
3. Vital signs: include heart rate, blood pressure, axillary temperature, and respiratory rate; ECOG score.
4. 12-lead ECG: if there is suspected abnormal cardiac function, an additional examination will be performed according to the symptoms and signs of the patient.
5. Echocardiogram examination: according to the clinical indications, the investigator will perform an echocardiogram examination appropriately if the patient has signs and symptoms, such as heart failure.
6. Oxygen saturation test.
7. Blood pregnancy test (only for women of childbearing potential): based on clinical indications, women of childbearing potential should have a repeat test promptly if they are suspected of pregnancy, such as menopause, vomiting, abdominal pain, or vaginal bleeding.
8. Laboratory tests (CBC, blood biochemical indexes [fasting], coagulation, and urinalysis).
9. Inflammatory factors: The test of inflammatory factors should include IL-6 and ferritin, at least.
10. Record concomitant treatment, AEs, and SAE.
[bookmark: _Toc112064868]CT103A Cell Infusion (day 0)
Cell infusion visit should be completed under inpatient conditions. 
The assessments in this visit are as follows:
1. Review of infusion criteria before infusion.
2. Vital signs: include heart rate, blood pressure, axillary temperature, and respiratory rate.  
For vital signs: Vital signs (axillary temperature, blood pressure, respiratory rate, and heart rate) should be measured before the cell infusion, at the start of the cell infusion, and within 1 hour (every 15 minutes ± 3 minutes) after the cell infusion until all the measures are stable and in safety state (Table 2).
[bookmark: _Ref111896928][bookmark: _Toc111917476]Table 2.  Monitoring Requirement of Vital Signs
	Time
	Before the start of the cell infusion
	At the start of the cell infusion
	After the start of cell infusion

	
	-15 min ± 3 min
	0 min
	15 min ± 3 min
	30 min ± 3 min
	45 min ± 3 min
	60 min ± 3 min

	Axillary
temperature
	√
	√
	√
	√
	√
	√

	Blood pressure
	√
	√
	√
	√
	√
	√

	Respiratory
	√
	√
	√
	√
	√
	√

	Heart rate
	√
	√
	√
	√
	√
	√


Note: Emergency facilities should be available during the cell infusion to allow for prompt management of severe allergic reactions, severe hypotension, and other reactions.

3. CBC: perform as needed according to clinical indications.
4. Echocardiogram examination: According to the clinical indications, the investigator will perform the echocardiogram examination appropriately if the patient has signs and symptoms, such as heart failure.
5. Blood pregnancy test (only for women of childbearing potential): based on clinical indications, women of childbearing potential should have a repeat test promptly if they are suspected of pregnancy, such as menopause, vomiting, abdominal pain, or vaginal bleeding.
6. Medications for preventing infusion reactions.
7. CT103A cell infusion.
8. Record concomitant treatment, AEs, and SAEs.
[bookmark: _Toc112064869]Main Follow-up Period (day 1 to 1 year after Cell Infusion)
[bookmark: _Toc112064870]Visits during inpatient observation and within 28 days after the cell infusion (day 1 to day 28)
The inpatient observation period should be at least 14 days, and hospitalization from 15 to 28 days should be conducted according to local practice. The window period is ± 12 h for 7 d, 10 d, and 14 d visits and ± 2 d for 21 d and 28 d visits. 
The assessments during the main follow-up period are as follows:
1. Physical examination, vital signs, ECOG score: day 1, 4, 7, 10, 14, 21, 28.
2. 12-lead ECG: based on clinical indications.
3. Echocardiogram examination: according to the clinical indications, the investigator will perform an echocardiogram examination appropriately if the patient has signs and symptoms, such as heart failure.
4. Oxygen saturation test: Oxygen saturation will be measured at least twice daily during CRS (the interval between the two measurements should be at least 6 hours).
5. Blood pregnancy test (only for women of childbearing potential): based on clinical indications, women of childbearing potential should have a repeat test promptly if they are suspected of pregnancy, such as menopause, vomiting, abdominal pain, or vaginal bleeding.
6. CBC: day 1, 4, 7, 10, 14, 21, 28. PK samples will be collected at the same time points, with a maximum time difference of 24 hours.
7. Blood biochemical indexes (fasting): day 7, 14, 21, 28.
8. Urinalysis: day 7, 14, 21, 28.
9. Coagulation: day 7, 14, 21, 28.
10. Serum calcium and albumin-corrected calcium: day 14 and day 28.
11. Inflammatory factors: day 1, 4, 7, 10, 14, 21, 28.
12. Peripheral blood smear test: day 14 and day 28.
13. β2-microglobulin test: day 14 and day 28.
14. Quantification of serum immunoglobulin: day 14 and day 28.
15. Quantification of serum free light chain: day 14 and day 28.
16. Serum protein electrophoresis: day 14 and day 28.
17. Serum immunofixation electrophoresis: day 14 and day 28.
18. Quantification of 24 h urine M protein: day 14 and day 28.
19. Quantification of 24 h urine light chain: day 14 and day 28.
20. Urine protein electrophoresis: day 14 and day 28.
21. Urine protein immunofixation electrophoresis: day 14 and day 28.
22. [bookmark: _Hlk111836463]Bone marrow aspiration/biopsy (required if the investigator determines CR/sCR is achieved or disease progression occurs, the investigator could determine in other follow-up visits whether bone marrow aspiration/biopsy is required; however, for non-secretory patients, tests are required at each when efficacy is assessed): 28 d (including cell smear morphology, bone marrow biopsy pathology + immunohistochemistry, bone marrow immunophenotyping test by flow cytometry including MRD). 
23. Imaging evaluation: the assessment method is determined by the investigator according to the clinical indications. The examination methods of the same patient should be consistent during the follow-up period.
24. Peripheral blood CT103A cell test: day 1, 4, 7, 10, 14, 21, 28.
25. PK blood collection (an additional 3 mL is collected for exploratory studies): day 1 (time window ±1 hour), day 4 (time window ±3 hours), day 7 (time window ±12 hours), day 10 (time window ±12 hours), day 14 (time window ±12 hours), day 21 (time window ± 2 days), day 28 (time window ± 2 days).
26. VCN test: day 1, 4, 7, 10, 14, 21, 28. dPCR test method will be used.
27. IMWG efficacy evaluation: day 28. IMWG efficacy criteria and MRD efficacy criteria will be used.
28. Record concomitant treatment, AEs, and SAEs: day 1, 4, 7, 10, 14, 21, 28.
29. Quality of life assessment: day 14 and day 28.
[bookmark: _Toc112064871]Selinexor Administration 
One month after anti-BCMA CAR-T cells infusion and platelet recovery, Selinexor will be administered once a week (20 mg/week or 40 mg/week).
[bookmark: _Toc112064872] Subsequent Follow-up Visits
It will be performed at two months (day 60), three months (day 90) after the cell infusion, and once every three months thereafter, until disease progression or until the withdrawal of informed consent, withdrawal from the study, death, or one year after the cell infusion, whichever occurs first. The visit window period is ±14 days for two months (day 60), ±14 days at three months (day 90), and ±14 days for every three months (90 d) thereafter. 
The assessments during the subsequent follow-up visits are as follows:
1. Physical examination/vital sign/ECOG score: it will be performed at two months (day 60), three months (day 90), and once every three months (90 days) thereafter, until out-of-study visit or one year after the cell infusion (whichever occurs first).
2. Echocardiogram examination: According to the clinical indications, the investigator will perform an echocardiogram examination appropriately if the patient has signs and symptoms, such as heart failure.
3. 12-lead ECG: according to clinical indications, it will be performed at two months (day 60), three months (day 90), and once every three months (90 d) thereafter, until out-of-study visit or one year after the cell infusion, whichever occurs first.
4. Blood pregnancy test (only for women of childbearing potential): based on clinical indications, women of childbearing potential should have repeat tests promptly if they are suspected of pregnancy, such as menopause, vomiting, abdominal pain, or vaginal bleeding;
5. CBC: it will be measured at two months (day 60), three months (day 90), and once every three months (90 d) thereafter, until one year after the CT103A cell infusion. The subsequent tests will be performed as needed by the investigators according to clinical indications. PK samples will be collected at the same time points, with a maximum time difference of 24 hours.
6. Blood biochemical indexes (fasting): it will be measured at two months (day 60), three months (day 90), and once every three months (90 d) thereafter, until one year after the CT103A cell infusion. The subsequent tests will be performed as needed by the investigator according to clinical indications.
7. Urinalysis: it will be measured at two months (day 60), three months (day 90), and once every three months (90 d) thereafter, until one year after the CT103A cell infusion. The subsequent tests will be performed as needed by the investigator according to clinical indications.
8. Coagulation: it will be measured at two months (day 60), three months (day 90), and once every three months (90 d) thereafter, until one year after the CT103A cell infusion. The subsequent tests will be performed as needed by the investigator according to clinical indications.
9. Serum calcium and albumin corrected calcium: it will be measured at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out-of-study visit.
10. Inflammatory factors: two months (day 60), three months (day 90);
11. Peripheral blood smear test: it will be performed at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out of study visit; 24 months (720 d).
12. β2-microglobulin test: it will be performed at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out-of-study visit.
13. Quantification of serum immunoglobulin: it will be tested at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out-of-study visit.
14. Quantification of serum free light chain: it will be tested at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out-of-study visit.
15. Serum protein electrophoresis: it will be performed at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out-of-study visit.
16. Serum immunofixation electrophoresis: it will be performed at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out-of-study visit.
17. Quantification of 24 h urine M protein: it will be performed at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out-of-study visit.
18. Quantification of 24 h urine light chain: it will be performed at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out-of-study visit.
19. Urine protein electrophoresis: it will be performed at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out-of-study visit.
20. Urine protein immunofixation electrophoresis: it will be performed at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until out-of-study visit.
21. Bone marrow aspiration (required if the investigator determines CR/sCR is achieved or disease progression occurs, other follow-up visits could be determined by the investigator whether bone marrow aspiration/biopsy is required; however, for non-secretory patients, tests are required at each when efficacy is assessed): 3 months (day 90), a re-examination of once every three months (90 days) thereafter until out of study visit (including cell smear morphology, bone marrow biopsy pathology + immunohistochemistry, bone marrow immunophenotyping test by flow cytometry including MRD); 
22. Imaging evaluation: the assessment method is determined by the investigator according to the clinical indications of the patient. The examination methods of the same patient should be consistent during the follow-up period.
23. PK blood collection (an additional 3 mL is collected for exploratory studies); venous blood will be collected according to the laboratory manual of the study center for VCN assay and peripheral blood CT103A cell test. PK blood collection will be performed at day 60 (time window is ±14 days), day 90 (time window is ±14 days), and once every three months (time window is ±14 days for every 90 days) thereafter until out-of-study or termination of the study, which occurs first.
24. IMWG efficacy evaluation: it will be performed at two months (day 60), three months (day 90), and once every three months (90 days) thereafter until out-of-study visit; IMWG efficacy criteria and MRD efficacy criteria will be used for assessment.
25. Record concomitant treatment: it will be performed at two months (day 60), three months (90 d), and once every three months (90 d) thereafter until one year after the CT103A cell infusion (if PFS ≥ 12 months) or out of study visit (12 months > PFS ≥ 3 months). If disease progression occurs within three months after the CT103A cell infusion, AEs will be collected for up to 3 months after the cell infusion, under the patient' s cooperation.
26. AEs: AEs should be collected at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until one year after the CT103A cell infusion (if PFS ≥ 12 months) or out of study visit (12 months > PFS ≥ 3 months). If disease progression occurs within three months after the CT103A cell infusion, AEs will be collected for up to 3 months after the cell infusion, under the patient’ s cooperation.
27. SAEs: SAEs should be collected at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until one year after the CT103A cell infusion (if PFS ≥ 12 months) or out of study visit (12 months > PFS ≥ 3 months). If disease progression occurs within three months after the CT103A cell infusion, SAEs will be collected for up to 3 months after cell infusion, under the patient' s cooperation.
28. Quality of life evaluation: it will be performed at two months (day 60), three months (day 90), and once every three months (90 d) thereafter until the withdrawal of informed consent, death, loss to follow-up, or termination of the study, whichever occurs first.
[bookmark: _Toc112064873]Withdrawal from the study
Out of study refers to the patients who are no longer receiving subsequent follow-up due to the disease progression, initiation of new anti-tumor therapy, or other reasons.
If a new anti-tumor therapy has been initiated before the completion of the out-of-study visit unless the patient withdraws informed consent, all assessments of the out-of-study visit should be completed as much as possible within the time window. Meanwhile, diagnostic evidence in other hospitals and the details of anti-tumor therapy should be recorded according to chronological order.
If the patient does not conduct an out-of-study visit at the scheduled time point, it will be considered an unscheduled visit. 
The assessments to be completed in the out-of-study visit are as follows: 
1. Physical examination/vital sign/ECOG score (if the visit is within one year after the CT103A cell infusion).
2. CBC CBC (if the visit is within one year after the CT103A cell infusion).
3. Blood biochemical indexes (fasting) (if the visit is within one year after the CT103A cell infusion).
4. Urinalysis (if the visit is within one year after the CT103A cell infusion).
5. Coagulation (if the visit is within one year after the CT103A cell infusion).
6. Virology/syphilis test.
7. Echocardiogram examination (if the visit is within one year after the CT103A cell infusion).
8. 12-lead ECG (if the visit is within one year after the CT103A cell infusion).
9. Peripheral blood smear test. 
10. Serum calcium and albumin corrected calcium.
11. β2-microglobulin test.
12. Inflammatory factor (if the visit is within one year after CT103A cell infusion).
13. Quantification of serum immunoglobulin.
14. Quantification of serum free light chain.
15. Serum protein electrophoresis.
16. Serum immunofixation electrophoresis.
17. Quantification of 24 h urine M protein.
18. Quantification of 24 h urine light chain.
19. Urine protein electrophoresis.
20. Urine protein immunofixation electrophoresis.
21. Bone marrow aspiration includes cell smear morphology, bone marrow biopsy pathology + immunohistochemistry, cytogenetics (FISH), and bone marrow immunophenotyping tests by flow cytometry, including MRD.
22. It is determined by the investigator according to the clinical indications. The examination methods of the same patient should be consistent during the follow-up period.
23. Peripheral blood CT103A cell test.
24. PK blood collection (an additional 3 mL is collected for exploratory studies).
25. VCN Test:
26. IMWG efficacy evaluation.
27. Blood pregnancy test (if the visit is within one year after the CT103A cell infusion).
28. Record concomitant treatment.
29. AEs.
30. SAEs.
31. Subsequent tumor treatment.
[bookmark: _Toc112064874]Unscheduled visits
Unscheduled visits that occur during the study and after the out-of-study should be recorded in the original document and eCRF. During the unscheduled visits, vital signs, physical examinations, AEs, concomitant medications, treatment, and changes should be recorded. If the patient withdraws from the unscheduled visit, the above details should be recorded in the original document and the withdrawal section of the eCRF.
[bookmark: _Toc112064875]SAFETY ASSESSMENTS
[bookmark: _Ref508708850][bookmark: _Ref90148006][bookmark: _Ref90148855][bookmark: _Ref90148891]Safety assessments include AE assessments, ECOG performance status scores, laboratory tests, vital signs, physical examination, ECG, echocardiogram, etc.
[bookmark: _Toc112064876]Adverse Event
[bookmark: _Toc112064877]Definition of Adverse Events
An AE is any untoward medical occurrence in a patient which does not necessarily have a causal relationship with the study drug. It can be any symptom, sign, disease, condition, or laboratory test abnormality that occurs after administration of the study drug.     
AEs include any event that develops or worsens in severity or frequency from baseline conditions, including laboratory test abnormalities. 
AEs do not include: 
Medical or surgical procedures (e.g., surgery, endoscopy, tooth extraction, transfusion) for which the condition is causing these procedures should be reported as an AE. 
Existing diseases or conditions at Screening but not worsened afterward, including laboratory test abnormalities. 
Anticipated progression of the disease and/or anticipated progression of the symptoms and signs of the disease unless greater than expected. 
[bookmark: _Toc112064878]Serious Adverse Event
An SAE is defined as any AE that results in any of the following in a patient that occurs after infusion of the study drug (at any dose):
Results in death. 
Life-threatening: an AE is life-threatening if the patient is at immediate risk of death as it occurred. It does not include the condition that might cause death if it progresses to a more serious form). 
Requires or prolongs inpatient hospitalization
Hospitalization is defined as an overnight stay at the hospital or emergency ward for observation and/or treatment that would not have been appropriate in the outpatient setting. 
Complications occurring during hospitalization are AEs, and will be defined as SAEs if they cause prolongation of the current hospitalization. 
When it is uncertain whether a subject needs to be "hospitalized" for an AE, the AE should also be considered an SAE.
Hospitalization for elective treatment or a preexisting non-worsening condition is not considered an AE. 
Note: The following hospitalizations should not be reported as SAEs:  
· Hospitalization for temporary care, e.g., when the illness does not meet the criteria for hospitalization and the hospitalization is necessitated by the need for temporary care.
· Hospitalization for social reasons, e.g., for convenience of care.
· Planned hospitalizations for protocol procedures, e.g., for the use of the study treatment or laboratory tests required by the protocol.
· Planned hospitalizations for treatment, elective surgical procedures, or examination for a pre-existing condition before signing the informed consent (in which case the condition requiring hospitalization does not worsen or develop into a new disease after the administration of the study drug, with the original documentation)
· Hospitalization for routine maintenance (e.g., battery replacement) of devices implanted before participation in the study
[bookmark: _Hlk32845460]results in persistent or significant disability/incapacity:
The term “disability” means a substantial disruption of a person’s ability to conduct normal life functions. This definition does not include minor clinical significance events, such as uncomplicated headache, nausea, vomiting, diarrhea, influenza, or accidental trauma (e.g., sprained ankle), which may affect daily functions but do not result in a substantial disruption. 
Results in a congenital anomaly/congenital disability. 
Other important medical events 
Medical and scientific judgment is required to decide if prompt notification is required in situations other than those definition for SAEs above. This may include any event that the investigator regards as serious but may not be immediately life-threatening, result in death, or require hospitalization and medical intervention to prevent one of the above outcomes.
[bookmark: _Toc112064879]Suspected Unexpected Serious Adverse Reactions
Suspected unexpected serious adverse reactions (SUSARs) are those whose nature and severity of clinical manifestations go beyond the existing information, such as the investigator’s brochure, the package insert, or the summary of product characteristics for the marketed drug. 
[bookmark: _Toc112064880]Management, Collection, and Recording of Adverse Events
[bookmark: _Toc112064881]Management of Adverse Events
CRS Management
This protocol will follow the recommendations and management for CRS, as defined by Lee et al. (2014) [37]. 
For patients highly suspected of CRS, early and timely intervention and monitoring evaluation should be carried out. CRS grading will be performed twice daily, and the evaluation frequency should be increased if the disease condition changes.
Mild CRS is only manifested as transient fever, fatigue, muscular pain, nausea, etc., and can often be relieved automatically. Symptomatic supportive treatment should be given. Moderate to severe CRS can be manifested as respiratory difficulty, progressive hypotension, capillary leak syndrome, acute renal failure, and other multiple organ failure and neuropsychiatric abnormalities (including convulsions and epilepsy). The critical points of treatment for moderate to severe CRS are early identification and timely treatment. The early manifestations of moderate to severe CRS are sensitive to tocilizumab and/or glucocorticoids, while the late manifestations are tolerant to tocilizumab and/or glucocorticoids. Therefore, the essence of CRS is immunosuppressive therapy, and it is essential to control the progression of CRS in time and effectively. The recommendations in Appendix 2 will help to manage CRS. 
If the above treatments fail to relieve the symptoms, or IL-6 is >500 to 1000 pg/mL within three days, or IL-6 rises sharply within one day, or high fever is not reduced, or symptoms continue to worsen, tocilizumab and glucocorticoids should be applied together regardless of the CRS classification, and glucocorticoids can be used until the symptoms are relieved. If ferritin is >20 000 μg/L, high fever persists, and symptoms and signs continue to worsen in a patient, the patient should be treated with both tocilizumab and glucocorticoids, regardless of CRS grading, and glucocorticoids can be used until the symptoms are relieved. For severe capillary leak syndrome and cardiac insufficiency, continuous renal replacement treatment (CRRT) and/or plasma exchange are effective treatment measures. If the patient’s IL-6 decreases and rises sharply again during treatment, severe infections such as septicemia should be suspected. Vasopressor, mechanical ventilation, and plasma exchange are effective measures to treat severe CRS.
1) Fever: Non-steroidal anti-inflammatory drugs (such as acetaminophen and ibuprofen) and physical cooling measures are generally used for control. Infection is determined through laboratory tests and imaging examinations. If a patient develops a high fever after CT103A infusion, broad-spectrum and powerful antibiotics will be used for empirical anti-infection treatment. Meanwhile, every effort will be made to search for pathogens. The possibility of atypical pathogenic infection or reactivation should be considered when the pathogens are unclear.
2) Hypotension: Before infusion of CT103A, blood pressure, ECG, and echocardiogram tests should be conducted to determine the baseline level of blood pressure and assess cardiac function. After infusion, the investigators may make an additional assessment based on the clinical conditions. CRS-related hypotension after CT103A infusion should be treated at an early stage. The possibility of vascular leakage and pulmonary edema should be considered during volume resuscitation, and corresponding contingency plans should be made. Patients whose blood pressure cannot be maintained by active fluid infusion need vasopressor therapy. If a patient’s condition requires transfer to the intensive care unit (ICU), it is suggested that the investigator in charge and the ICU doctor collaborate to make a diagnosis and treatment.
3) Cytopenia: One or more lineages of cytopenia caused by CT103A infusion require component blood transfusion or supplement of corresponding blood cell growth factors.  However, it is not suggested that cell growth factors (especially granulocyte-macrophage colony-stimulating factor [GM-CSF]) be infused in the first three weeks after the CAR-T infusion or be infused before CRS is resolved. If neutropenia occurs after CT103A infusion, granulocyte stimulating factors can be used, and patients are advised to be transferred to laminar flow wards to avoid infection. If hemoglobin is lower than 80 g/L or platelets are lower than 20 × 109/L, a component blood transfusion will be required. The number of platelets should be closely monitored and maintained at 20 × 109/L, or a higher level if there is active bleeding. 
4) Coagulation dysfunction: It is mainly manifested as interspersed petechiae, thrombosis, and abnormal laboratory indexes, such as thrombocytopenia, an increase of D-dimer, decrease of fibrinogen, increase of fibrin degradation products, the extension of activated partial thromboplastin time, etc. Regular monitoring of CBC and coagulation indexes is helpful for the timely detection of coagulation abnormalities. Early and correct treatment can prevent the occurrence of disseminated intravascular coagulation. The main treatment measures include supplementation of platelets and coagulation factors, appropriate application of anticoagulant or antifibrinolytic drugs, etc. The fresh frozen plasma may be infused if the APTT is prolonged for more than 1.5 times the normal value or if the patient has a bleeding tendency. When fibrinogen is <1.0 g/L, blood products such as cryoprecipitate and/or fibrinogen should be infused to make fibrinogen >1.0 g/L. If there is active hemorrhage, it needs to be infused to a higher level.
Symptoms and signs of CRS in patients should be closely monitored. The diagnosis of CRS requires the exclusion of other systemic inflammatory reactions, including concurrent infection.
In general, the principles of handling CRS are as follows:
1. Severity grading for CRS
2. Different treatment measures are adopted for CRS of different grades
3. For high-risk patients with severe CRS, tocilizumab and glucocorticoids should be administered simultaneously regardless of classification, and glucocorticoids can be used until the symptoms are relieved
4. For severe capillary leak syndrome and cardiac insufficiency, CRRT and/or plasma exchange are used as effective treatment measures
5. For CRS, attention should be paid to the possibility of concurrent severe infection
Immune Effector cell-associated neurotoxicity syndrome (ICANS) Management
1) Carry out nervous system evaluation twice daily, and increase the evaluation frequency when the condition changes. Use the CARTOX-10 grading system for the patients
[bookmark: _Hlk111822009]2) If necessary, the cell number and cytokine level of CT103A in cerebrospinal fluid can be monitored, and cranial MRI/CT can exclude other factors that may cause neurological abnormalities to identify whether neurotoxicity is caused by CRS that needs appropriate treatment
3) For ICANS of Grade 1, mainly supportive treatment is given. The head of the bed should be raised by at least 30 degrees to reduce the risk of aspiration and increase the cerebral venous blood supply. Anti-IL-6 therapy is recommended for patients with ICANS of Grade 1 or above complicated by CRS. For patients with ICANS of Grade 2 and above not complicated by CRS, corticosteroid therapy is preferred, and the dose can be gradually reduced when ICANS improves to Grade 1. During the dose reduction of corticosteroids, the recurrence of neurotoxicity symptoms in patients should be closely monitored. Patients with ICANS of Grade 3 accompanied by increased intracranial pressure should be treated with corticosteroids in time. The neurology department should be requested to assist in the treatment in time. Patients with ICANS of Grade 4 complicated by encephaledema should be treated with high doses of corticosteroids, oxygen inhalation, and dehydration. 
For the severity grading and clinical intervention measures for neurotoxicity that occurs in this study, refer to the consensus grading for immune effector cell-related CRS and neurotoxicity issued by 2019 ASTCT and the guidelines for evaluation and management of cytotoxic therapy issued by the University of Texas MD Anderson Cancer Center in 2017.  
[bookmark: _Toc112064882]Collection of Adverse Events
Starting point for collection and recording of AE/SAEs: All AEs/SAEs will be collected and recorded from the time of signing the ICF. Results from the Screening period will not be considered AEs unless they are caused by a study procedure. 
End points for collection and recording of AEs/SAEs: 
[bookmark: _Hlk81575796]All AEs/SAEs will be collected and recorded within one year after the patient's out-of-study visit or cell infusion, whichever occurs first. If early withdrawal occurs within three months after the CT103A cell infusion, AEs should be collected up to three months after the cell infusion, with the cooperation of the patients.
AEs/SAEs occurring one year after the patient completes the end-of-study or cell infusion should also be collected if the investigator considers it related to the study treatment. 
[bookmark: _Toc112064883]Recording of Adverse Events
During the study, patients are advised to report any AEs. And the trained staff are required to inquire about any AE in a non-inductive manner regularly. The investigator should report all AEs directly observed or reported by patients in concise language. 
It is the responsibility of the investigator to review all laboratory results for all patients and to confirm whether they meet the criteria for AEs. Medical and scientific judgment is required in deciding whether an abnormal laboratory result should be recorded as an AE.
If any abnormal laboratory findings (e.g., blood biochemical indexes or CBC) or other abnormal assessments (e.g., ECG or vital signs) that is known to be unrelated to the indication of the study are determined by the investigator to be clinically significant, they must be recorded as AEs if they meet the definition of AE, or be recorded as SAEs if they meet the definition of SAE. 
All AEs occurring during the study should be recorded in the source documentation, including a description of the AE, date of the AE onset and resolution, severity, and investigator’s judgment on the relationship between the medications of lymphodepleting conditioning/study treatment and the event, any action taken and the outcome of the AE, and their relationship with the study treatment. All AEs should be evaluated based on the comprehensive consideration of complications and concomitant medications. CRS and ICANS will be separately recorded as AEs. Abnormalities in inflammatory markers associated with CRS will not be recorded as AEs. 
In addition, the following information will be collected for SAEs: Date of AEs upgrading to SAEs, date of the investigator acknowledging of AEs upgrading to SAEs, the reason for AEs upgrading to SAEs, dates of hospitalization and discharge, possible cause of death, date of death, autopsy findings, assessment of the causal relationship of SAEs to study procedures, event descriptions, etc.
[bookmark: _Toc112064884]Reporting of Serious Adverse Events
Any SAE during the study, whether related to the study treatment or not, needs appropriate measures to ensure the safety of the patient. The investigator should report SAEs to the sponsor within 24 hours of being informed. 
Upon receipt of the safety information from the sponsor, the investigator should read it promptly, consider any corresponding adjustment to the patient’s treatment, and communicate with the patient as soon as possible. 
The investigator should follow up with SAEs as per the protocol and provide a detailed and written follow-up report within 24 hours of receiving the follow-up information in the same manner as described above. 
The sponsor or its designee should evaluate and report SAEs (including SUSARs) following the latest applicable regulatory requirements for clinical studies. 
[bookmark: _Toc112064885]Grading of Adverse Events
Apart from CRS and neurotoxicity (ICANS), AEs should be recorded in accordance with the National Cancer Institute (NCI)-Common Terminology Criteria for Adverse Reactions (CTCAE) version 5.0. Grading of CRS and neurotoxicity should be recorded according to ASTCT Consensus Grading for Cytokine Release Syndrome and Neurologic Toxicity Associated with Immune Effector Cells in 2019. 
[bookmark: _Toc112064886]Relationship to the study treatment
The investigator should assess any possible associations between the AE and the study drug according to the criteria below: 
	Definitely unrelated
	No medication is used, or there is no correlation between the medication and the time of onset of the adverse event, or there is another clear cause of the adverse event.

	Possibly unrelated 
	The adverse event is not closely related to the time of medication, the clinical manifestations are not consistent with the known adverse reactions of the drug, or the progression of the underlying disease may have similar clinical manifestations. 

	Possibly related
	The medication is closely related to the time of onset of an adverse event and is supported by relevant literature; however, there is more than one drug leading to an adverse event, or the progression of the underlying disease cannot be ruled out. 

	Probably related
	No history of repeated medication. The rest are the same as “definitely related,” or although there are concomitant medications, the possibility of adverse reactions caused by the concomitant medications could basically be ruled out. 

	Definitely related
	There is a reasonable temporal relationship between the medication and the onset of adverse events; the event resolves or rapidly improves after the drug discontinuation (ie, positive de-challenge); adverse events re-occur due to the repeated medication (ie, positive re-challenge) and may be significantly aggravated; it is also supported by the investigator’s brochure or literature; and other confounding factors, such as underlying diseases, have been excluded. 



If the investigator cannot assess the relationship between the AE and the study treatment, the AE should also be considered a drug-induced adverse reaction. 
[bookmark: _Toc112064887]Follow-up of Adverse Events/Serious Adverse Events
The investigator should follow up with each AE. All SAEs and related AEs that are ongoing at the time of the AE/SAE collection and recording end point should be followed up until: 
The event resolves or returns to the baseline status or stabilizes
Further improvement of the event is not expected as determined by the investigator
The patient receives a new treatment regimen
When additional information is not applicable (death or the patient refuses to provide further information, or there is evidence that the patient is lost to follow-up after every effort has been made). 
During the study, the resolution time of AEs (date) should be recorded in the source document to facilitate source data verification. 
For SAEs, AEs of special interest, and pregnancy events, the sponsor or designee may obtain additional patient information by telephone, fax, email, and/or monitoring for a complete medical evaluation of these reported cases. 
[bookmark: _Toc112064888]Outcome of Adverse Events
The investigator should determine the outcome of each AE. AE outcomes are as follows will:  
Recovery: The patient recovers completely from an AE without any remaining effects or injuries.
[bookmark: _Hlk111917271]Return to baseline: The patient recovered from an AE to the baseline values in this study. 
Improving: Signs and symptoms associated with the event have been alleviated but have not completely disappeared. 
Recovered with sequelae: The patient recovered but with residual effects or injuries. These residual effects may be temporary but still present at the time of reporting. If the sequelae are not considered permanent, additional information will be required at the time of follow-up when the event changes. 
Ongoing: The signs and symptoms associated with the event don’t alleviate, and the patient’s condition remains unchanged; the AE is considered continuous if the patient dies due to other AEs other than this AE.
Worsening: The signs and symptoms associated with the event don’t alleviate, and the patient’s condition worsens. 
Death: Only SAEs that lead to death could have “death” as the outcome. All other AEs/SAEs present at the time of death should be reported.
Unknown: When the patient is lost to follow-up and the investigator cannot assess the outcome.
[bookmark: _Toc112064889] Disease Progression
Disease progression is defined as the worsening of the patient’s condition caused by the disease treated by the study drug. Disease progression may be an increase in the severity of the disease and/or an aggravate in the symptoms. The disease progression under the study will be assessed according to IMWG criteria. Events due to disease progression during the study should not be reported as AEs or SAEs. 
In studies that death is the endpoint due to disease progression,  the date and cause of death should be recorded in the eCRF and should not be reported as an SAE.
[bookmark: _Toc112064890] New Cancer
Newly emerging cancers should be considered SAEs. New primary cancers are those cancers that are not the aim of the study treatment and are identified after enrollment in the study. 
[bookmark: _Toc112064891]ECOG Physical Capacity Score
See Appendix 1 for ECOG performance status score.
[bookmark: _Hlk111826058]The time points of ECOG performance status are: Screening and enrollment period     (-8 w to -18 d), baseline examination (7 days before the lymphodepleting conditioning), -1 d, 1 d, 4 d, 7 d, 10 d, 14 d, 21 d, 28 d, 2 m, 3 m, and once every three months thereafter until the out of study visit or one year after cell infusion (whichever occurs first).
[bookmark: _Toc112064892]Laboratory Tests (for safety assessment)
Laboratory tests include the following:
CBC
Parameters include red blood cell count, hemoglobin content, hematocrit, white blood cell count, platelet count, and white blood cell classification (including ratio and absolute count of neutrophils/eosinophils/basophils, lymphocytes/monocytes).
Blood biochemical indexes
Parameters include alanine aminotransaminase (ALT), aspartate aminotransferase (AST), gamma-glutamyl transpeptidase (γ-GT), total bilirubin (TBIL), direct bilirubin (DBIL), alkaline phosphatase (AKP or ALP), glucose (Glu), total protein (TP), albumin (ALB), globulin (G), albumin/globulin ratio (A/G) lactate dehydrogenase (LDH), urea/urea nitrogen (Urea/BUN), creatinine (CRE), uric acid (URIC), creatine kinase (CK), creatine kinase isoenzymes (CK-MB), troponin, sodium (Na), potassium (K), magnesium (Mg), chloride (Cl), and phosphorus (P).
Urinalysis:
Parameters include pH, urine leucocytes, urine protein, urine erythrocytes, glucose in the urine, ketone bodies, bilirubin, urobilinogen, nitrite, and leukocyte esterase; microscopy should be performed if urine dipstick is abnormal, including urine sediment, red blood cell count, white blood cell count, epithelial cells, crystals, cell cast, and bacteria, only when urine protein is ≥+ and not related to disease, the test is suggested.
Coagulation
Parameters include plasma prothrombin time (PT), APTT, thrombin time (TT), fibrinogen (FIB), D-dimer, and international normalized ratio (INR).
[bookmark: _Toc112064893]Vital Signs
Vital sign measurements include axillary temperature, heart rate, respiratory rate, and systolic and diastolic blood pressure at rest.
[bookmark: _Toc112064894]Physical Examination
Physical examination includes at least skin, mucous membranes, lymph nodes, head, neck, chest, abdomen, spine/extremities, and nervous system.
[bookmark: _Toc112064895]Electrocardiogram and Echocardiogram
During CT103A cell therapy and follow-up observation period, ECG or echocardiogram can be performed at the discretion of the investigator according to the patient's symptoms and signs of suspected abnormal cardiac function.
[bookmark: _Toc112064896]EFFICACY ASSESSMENTS
[bookmark: _Toc112064897][bookmark: _Ref509404115]Efficacy Evaluation Criteria
MM refers to the efficacy criteria for myeloma (Appendix 3) and MRD efficacy criteria (Appendix 4) of the IMWG in 2016.
[bookmark: _Toc112064898]Effective Assessment Indicators
PFS: the time from the CT103A infusion to disease progression or death from any cause.
Best ORR: best ORR at one month, three months, and six months after cell infusion, including sCR, CR, VGPR, PR.
OS: the time from the CT103A infusion to death for any reason.
DOR: the time from the first evaluation of PR or better, to the initial assessment of disease progression or death from any cause.
MRD response assessment: the MRD assessment includes the proportion of MRD negative and the duration of MRD negative.
PFS, best ORR, and DOR are evaluated based on the response assessed by the investigator.
[bookmark: _Toc112064899]PHARMACOKINETICS
[bookmark: _Toc511728739][bookmark: _Toc512249635][bookmark: _Toc112064900][bookmark: _Toc522000989][bookmark: _Toc233187176][bookmark: _Toc233431201][bookmark: _Ref503272882][bookmark: _Ref503342367][bookmark: _Ref521868300]Pharmacokinetics Evaluation Indicators
The number of CAR-T cells and VCN amplified by CT103A in peripheral blood after receiving cell infusion. PK parameters are as follows:
Cmax: maximum concentration of CT103A amplified in peripheral blood after administration.
Tmax: time to maximum plasma concentration.
AUC0-28d and AUC0-90d: area under the curve of PK test time points at 28 and 90 days after infusion.
The plasma concentration of Selinexor in peripheral blood.
[bookmark: _Toc112064901]Pharmacokinetic Blood Sample Test
After all specimens are collected and sent to the laboratory, the laboratory will perform PK testing using the validated methods.
[bookmark: _Toc112064902]PHARMACODYNAMICS
[bookmark: _Toc112064903]Pharmacodynamic Evaluation Indicators
The concentration of CAR-T-related inflammatory factors (e.g., IL-6, ferritin) at each time point.
[bookmark: _Toc112064904]Pharmacodynamic blood sample Test
After all specimens are collected and sent to the laboratory, the laboratory will perform PD testing using the validated methods.

[bookmark: _Toc112064905]QUALITY OF LIFE ASSESSMENT 
The quality of life of patients will be assessed using European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-C30 (EORTC-QLQ-C30) and the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Multiple Myeloma Module (EORTC-QLQ-MY20).

[bookmark: _Toc112064906]IMMUNE STATUS OF THE PATIENTS
The changes in lymphocyte subsets, immunoglobulin, and infectious status after receiving the treatment will be collected.

[bookmark: _Toc112064907]STATISTICAL ANALYSIS
Detailed statistical analysis methods will be described in the statistical analysis plan (SAP). If there is any inconsistency between the SAP and the protocol, except that the primary study endpoint and changes in the primary analysis method must be reflected in the protocol simultaneously, the rest will only be listed, described, and clarified in the SAP. 
[bookmark: _Toc112064908]General Methods
PK parameters will be calculated based on WinNonlin version 6.1 or above. All remaining statistical analyses will be performed based on SAS® version 9.2 or above. 
Unless otherwise specified, summary tables will be produced for the scheduled time points. Listings will be produced by patient number, time points, and other variables for unscheduled time points. 
Continuous variables, such as age, will be statistically described using the value of observations, mean, median, quartile, standard deviation, minimum, and maximum; categorical variables will be statistically described by the number of cases and the percentage in each category. For the PK parameters, such as AUC and Cmax, geometric mean and geometric coefficient of variation will be calculated. Time-event data will be estimated by the Kaplan-Meier method for the median time and 95% CIs for the population. The decimal places of the minimum and maximum values are consistent with the record on the eCRF; the number of decimal places for the mean and median values is 1 more than the original data; the number of decimal places for the standard deviation is 2 more than the original data, and the percentage is retained to 2 decimal places. The number of decimal places reserved for all statistics is generally not more than 4. Except for the patient distribution, statistical summary tables and charts will be based on the corresponding analysis set, the relevant data of all patients will be listed.
[bookmark: _Toc112064909]Sample Size
The study plans to enroll 16 to 20 patients.
[bookmark: _Toc112064910]Analysis Populations
The main statistical analysis sets are as follows: 
Screening Analysis Set: Patients who signed the informed consent will be included in the screening analysis set. 
Enrollment Analysis Set (EAS): Patients in the screening analysis set who meet the inclusion criteria but did not meet the exclusion criteria and who are assigned an enrollment number will be enrolled in EAS. 
Mononuclear cell collection Analysis set: Patients who undergo mononuclear cell collection in the enrollment analysis set will be included in this analysis set. 
Lymphodepleting conditioning Analysis set: Patients who undergo lymphodepleting conditioning in the enrollment analysis set will be included in the lymphodepleting conditioning analysis set. 
Full Analysis Set (FAS): All patients who have used CT103A for infusion will be included in this analysis set. FAS is the primary analysis set for efficacy endpoints. 
Per-protocol Analysis Set (PPS): A subset of FAS, including all patients with no missing primary efficacy measures and no significant protocol deviation which will affect the efficacy. 
Safety Set (SS): All the patients who receive cell infusion and have at least one safety evaluation after the infusion are included in the SS. The safety analysis set is used to analyze safety measures. 
Pharmacokinetic Analysis Set (PKS): All patients who have used the study treatment and have at least one post-infusion PK evaluation data (concentration/parameter) will be included in the PKS. 
Pharmacodynamics Analysis Set (PDS): All patients who have used the study treatment and have at least one post-infusion PD evaluation data will be included in the PDS.
[bookmark: _Toc112064911]Handling of Missing Values
Efficacy measures: All the missing values of the primary efficacy measures caused by early withdrawal are regarded as “unevaluable” in the analysis. The censoring rules for time-event variables are detailed in the SAP.
Unless otherwise specified, there will be an imputation for the missing value for the baseline, safety data, and PK data.
The extreme value of laboratory data caused by improper handling of specimens, blood samples, etc., will be analyzed using the corresponding data from unscheduled visits during the analysis.
[bookmark: _Toc112064912]Statistical Methodology
The baseline value of demographic and other baseline characteristic values and safety measures are the conditions when the patients are enrolled in the study. The baseline value of efficacy and relevant measures are the value during the baseline period before the lymphodepleting conditioning.
[bookmark: _Toc112064913]Patient Distribution
The number of cases (percentage) is used to describe the enrollment and completion of the patients. The distribution of subjects in each dataset and the reasons for the withdrawal of dropout and patient exclusion will be listed.
[bookmark: _Toc112064914]Demographic Data and Baseline Analysis
Descriptive statistical demographic data and other baseline characteristic values will be presented. Continuous variables are used to calculate the number of cases, mean, standard deviation, median, minimum, and maximum of non-missing observation results; counting and ranked data are used to calculate frequency and composition ratio.
[bookmark: _Toc112064915]Analysis of Safety Measures 
AE analysis 
According to the time of AE, the AE analysis includes three stages: PBMC collection to lymphodepleting preconditioning, lymphodepleting conditioning to infusion, and after infusion; and the AE that occurred after cell infusion will be mainly analyzed. 
The Systematic Organ Classification (SOC) and Preferred Term (PT) classifications of AEs will be coded using the latest version of the Medical Dictionary of Regulated Activities (MedDRA). The number and percentage of AE, SAE, AESI after cell infusion will be summarized by group, AE, SOC, and PT, with a listing of related AEs. In addition, the severity of AEs after cell infusion (NCI-CTCAE version 5.0) will be summarized by group, SOC, and PT. 
CRS and ICANS will be summarized and analyzed according to the severity level (2019 ASTCT grading criteria). 
Laboratory analysis 
Laboratory test data will be graded according to CTCAE version 5.0. If the CTCAE classification cannot be determined, the results will be classified as Low, Normal, and High according to the normal range of the laboratory. Laboratory test results, such as CBC, blood biochemical indexes, coagulation, urinalysis, inflammation factors, blood oxygen saturation test, and its changes before and after the baseline value, will be summarized by different doses of each visit. The abnormal changes in CBC, blood biochemical indexes, coagulation, urinalysis, and other parameters before and after the baseline will be summarized, and the percentage of the greatest changes in the post-baseline visit will be summarized. 
All abnormal laboratory changes will be listed.
Analysis of vital signs, physical examination, ECG, ECOG performance score, echocardiogram, etc 
Descriptive statistics of the data at each visit and the changes from baseline will be summarized by different dose groups, and the abnormal values will be listed. Statistical analysis methods are detailed in the SAP.
[bookmark: _Toc112064916]Efficacy Analysis
PFS, DOR, and OS: The median of PFS, DOR, and OS will be calculated, and the two-sided 95% CIs will be estimated by the Brookmeyer and Crowley method. Kaplan-Meier survival curves will be plotted. Survival rates and 95% CIs at 6, 12, 18, and 24 months will be calculated.
Best ORR: Point estimates of the best ORR (sCR>CR>VGPR>PR) at 1, 3, and 6 months will be calculated, and the two-sided 95% CIs will be estimated using the Clopper-Pearson exact method.
MRD efficacy assessment: The proportion of patients with MRD negative and the duration of MRD negative will be calculated.
[bookmark: _Toc112064917]PK/PD Analysis
PK/PD analyses will be performed using the PK and PD analysis sets, respectively.
Descriptive statistics will be used to summarize the drug concentration data at each time point, with individual blood drug concentration-time curves and arithmetic mean concentration-time plots presented on the linear and semi-logarithmic scales for the treatment groups. According to the actual blood collection time, WinNonlin software will be used to calculate PK parameters through the non-compartment model. 
Main PK parameters: Cmax of CT103A cells and VCN amplified in peripheral blood after CT103A infusion, Tmax, AUC0-28d, AUC0-90d, etc. Descriptive statistics of PK parameters (CT103A cell concentration and lentiviral VCN, mainly lentiviral copy number) will be summarized and analyzed. The serum concentration of Selinexor in peripheral blood after infusion will be analyzed.
PD analysis: cytokines 
Descriptive statistics will be used to analyze CAR-T-related inflammatory factors (IL-6 and ferritin concentration levels) at each time point. The changes from baseline and line charts will be used to show the trends. The exploratory analysis of the correlation between inflammatory factors (IL-6, ferritin) and safety and efficacy will be based on the CRS grade and the results of the IMWG efficacy evaluation. The concentration of inflammatory factors at the corresponding visit will be analyzed. 
[bookmark: _Toc112064918]Exploratory Analysis
The effect of different doses of Selinexor on the CT103A.
[bookmark: _Toc112064919]Summary and Analysis 
The summarized analysis will be performed one year after the completion of cell infusion of the last patient in this study, with descriptive analyses for endpoints, including efficacy, safety, and PK parameters.
[bookmark: _Toc112064920]STUDY MANAGEMENT
[bookmark: _Toc112064921]Data Handling and Record Keeping
The data management for this study will be conducted according to China's applicable laws and regulations.
[bookmark: _Toc112064922]Data Collection
Study data will be collected using eCRFs (excel format). Study data (except for PK data) will be entered into the eCRF by the investigator or authorized site staff. Before the site initiation or data entry, the investigators and authorized site staff will be appropriately trained, and appropriate information security measures will be implemented.
All data entered are in simplified Chinese. The eCRF should be completed as soon as possible during or after the visits, and updated at any time to ensure it reflects the latest conditions for the patients participating in the study. To avoid differences in result evaluations between investigators, effort should be made to ensure that the same person completes the baseline evaluation and all subsequent efficacy and safety evaluations for the same patient. The investigator must review the data to ensure the accuracy and correctness of all data entered into the eCRF. If certain assessments are not performed during the study, or certain information is unavailable, not applicable, or unknown, the investigator should record it in the eCRF.
Unless otherwise specified, the eCRF will only be used as a form for collecting data and will not be used as source data. Source documents refer to any record used by the investigator or study site that are relevant to the patient and can demonstrate the patient’s presence, enrollment criteria, and participation in this study, including laboratory records, ECG results, patient folders, etc.
The investigator is responsible for maintaining all source documents and will ensure the documents are monitored by the clinical research associate (CRA) at each visit. In addition, the investigator must submit a complete eCRF for each patient participating in the study, regardless of the duration of their participation. All supporting documents (such as laboratory or research center records) submitted with the eCRF should be carefully verified for study numbers and patient numbers, and all personal privacy information (including patient names) should be deleted or rendered illegible to protect the patient’s privacy.
[bookmark: _Toc112064923]Data Monitoring 
The CRA will review the original documents and eCRF and assess the completeness and consistency. Then CRA will compare the eCRF with the original documents and other relevant documents to ensure the integrity and consistency of the critical data. 
[bookmark: _Toc112064924] Data Entry and Modification 
All data entry, correction, and modification will be the responsibility of the investigator or the authorized personnel, and the CRA does not have this authority. The roles and authority of the center staff responsible for data entry will be determined in advance. If there is any question about the data, the CRA or the data manager will issue the query, and the center staff will answer the query. 
[bookmark: _Toc112064925]Database Lock 
The principal investigator, the sponsor, the head of statistical analysis, and the head of data management will hold the data review meeting and jointly determine the data set population. Then the data manager will lock the database. 
[bookmark: _Toc112064926]Data Transfer 
After the database is locked, it will be submitted to the statistical analyst for analysis according to the requirements of the statistical analysis plan. After completing the statistical analysis, the analyst will develop the report, and the principal investigator is responsible for the clinical study report. 
[bookmark: _Toc112064927]Data Preservation 
During the study and upon the study completion, the study center/sponsor will archive the necessary documents as per the requirements of the Good Clinical Practice (GCP) in China. 
In addition, these documents will be kept until: 
At least five years after study completion or early termination, or 
At least five years after the final approval of the application in China and until no pending or pending marketing applications in China, or 
At least five years after the formal termination of the clinical development project for the investigational drug. 
Whichever is longer. 
The sponsor shall promptly notify the investigator of any documents that are not required to be retained further. These documents should not be destroyed/moved without informing and obtaining consent from the sponsor.
[bookmark: _Toc112064928]Ethical Considerations and Informed Consent 
Before initiating the screening procedure, patients will be informed orally and in writing by the investigator of the nature, purpose, and risks of the screening procedure, as well as the study objectives, methods, limitations, obligations, benefits, risks, rewards, insurance coverage, and possible adverse drug reactions. Written informed consent will be provided, and the process of signing the informed consent will be performed for each patient before enrollment in the study. The notice to the Subject and the informed consent must be signed and dated. The informed consent must be duplicated, with one copy given to the patient and one original copy retained by the investigator as part of the clinical study record. No study-specific procedures will be performed until obtaining written consent. The time to obtain the informed consent must be recorded in the EDC system. The informed consent form must be maintained in the trial investigator folder. 
If protocol amendment is required, the patient note and informed consent may be revised to reflect the changes in the protocol. Revisions to the patient notice and informed consent must be submitted to the independent ethics committee (IEC) for approval, after which all patients enrolled in the study and those currently on the study must sign the revised patient note and informed consent approved by the IEC. 
The preservation of study results should be consistent with the information protection laws of China. Patients should be informed that auditors, inspectors, ethics committees, and drug regulatory inspectors can access the patients' original medical records to verify the process and data of the clinical trials without violating confidentiality and related laws and regulations.
The investigator will maintain a patient identification code sheet (patient number and corresponding patient name) to identify the appropriate records.
[bookmark: _Toc112064929]Quality control 
[bookmark: _Toc112064930]Inspection 
This study will be monitored according to the GCP of China. Inspections will be conducted in accordance with all relevant legal and regulatory requirements. The capacity, facilities, and technical equipment needed in the study will be assessed. The study center will undergo periodic monitoring visits when the patient is enrolled.  At the same time, the data entered into the eCRF will be compared with the original data, and the investigator will be informed of any errors or omissions. Compliance with the study protocol will also be ensured at the study center, the supply of study drugs will be arranged, and the study drugs must be preserved in appropriate conditions. 
[bookmark: _Toc112064931]Data Verification 
This study requires that the inspectors directly access the original data for verification by comparing data on patients' eCRF with their sources. This data verification process is essential to ensure the study's quality when inspectors can point out the errors and omissions during data input. 
[bookmark: _Toc112064932]Audit and Inspection 
The sponsor's representative, regulatory authorities, IEC, etc., can go to the study center for inspection, including original data verification. 
[bookmark: _Toc112064933]Personnel Training 
The principal investigator will keep a copy of all study participants' assignments and training records. The investigators will ensure that all personnel has been appropriately trained and authorized with the study and that any information relevant to the conduct of the study has been passed on to the relevant personnel.
[bookmark: _Toc112064934]Protocol Approval and Amendments 
Before the initiation of the study, the protocol and other relevant documents are submitted to the IEC/competent authority for approval as per local legal requirements. Sponsors and investigators must ensure that all ethical and legal requirements are met before enrolling the first patient. 
The study protocol must be strictly followed during the study. Changes to the protocol must be made in writing, issued by the responsible person, and approved by the IEC/competent authority (if applicable) before implementation.
[bookmark: _Toc112064935]Duration of Clinical Study 
The main follow-up period of this study is one year after cell infusion.
[bookmark: _Toc112064936]Confidential Data Protection 
The identity of the patients participating in the study must be confidential. The patient shall be represented only by his/her number, initials, or date of birth on the eCRF and other documents, and his/her name shall not appear. The investigator must keep documentation identifying the patient (eg, signed patient note and informed consent forms) confidential.
[bookmark: _Toc112064937]Financing and Insurance 
Coverage is set in accordance with the GCP and local insurance laws. Participants will be paid in the event of death or any impairment to the patient's health or state of life due to study participation.
The insurance policy will be saved in the trial master file.
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[bookmark: app1]Appendix 1.	Eastern Cooperative Oncology Group Performance Status Scale

	Grade
	ECOG Performance Status

	0
	Fully active, able to carry on all pre-disease performance without restriction

	1
	Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, e.g., light housework, office work

	2
	Ambulatory and capable of all self-care but unable to carry out any work activities; up and about more than 50% of waking hours

	3
	Capable of only limited self-care; confined to bed or chair more than 50% of waking hours

	4
	Completely disabled; cannot carry on any self-care; totally confined to bed or chair

	5
	Dead
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[bookmark: app2]Appendix 2. Recommendations of CRS Management

	CRS Classification
	Anti-IL-6 Therapy
	Steroid Hormone1,2
	Other Supportive Treatments

	Level 1
	In patients with significant symptoms and/or comorbidities, if CRS duration is prolonged (>3 days), the use of tocilizumab for Grade 2 toxicity is considered.
	Not applicable
	· Empirical use of broad-spectrum antibiotics; in case of neutropenia3, granulocyte colony-stimulating factor may be considered;
· Maintain intravenous fluids for hydration;
· Symptomatic treatment for organ toxicity.

	Level 2
	Tocilizumab 8mg/kg intravenously for 1 hour (dose not exceeding 800 mg)1. If the symptoms do not improve, tocilizumab can be administered again after 8 hours; no more than 3 doses within 24 hours, with a maximum of 4 doses.
	Anti-IL-6 treatment for persistent refractory hypotension after 1-2 doses: dexamethasone 10 mg, intravenously, q6h (or equivalent)4.
	· Rapid intravenous pumping liquid as needed;
· Refractory hypotension that persists after 2 infusion pump pushups and anti-IL-6 treatments: initiation of vasopressors, consideration for transfer to ICU, consideration for echocardiography, and initiation of other hemodynamic monitoring methods;
· Management of Grade 3 toxicity if there is no improvement within 24 hours of initiation of anti-IL-6 treatment;
· Symptomatic treatment for organ toxicity.

	Level 3
	If the maximum dose of anti-IL-6 drug treatment is not reached within 24 hours, the anti-IL-6 treatment can be performed according to Grade 2 toxicity1.
	Dexamethasone 10 mg, intravenously, q6h (or equivalent)4. If refractory, it will be treated as Grade 4 toxicity.
	· Transfer to ICU, undergo echocardiography, and undergo hemodynamic monitoring;
· Oxygen supply;
· Rapid intravenous pumping and vasopressors as needed;
· Symptomatic treatment for organ toxicity.

	Level 4
	If the maximum dose of anti-IL-6 drug treatment is not reached within 24 hours, the anti-IL-6 treatment can be performed according to Grade 2 toxicity1.
	Dexamethasone 10 mg, intravenously, q6h (or equivalent)4. If refractory, methylprednisolone5, intravenous, 1000 mg/d is considered.
	· ICU monitoring and hemodynamic monitoring;
· Mechanical ventilation as needed;
· Rapid intravenous pumping and vasopressors as needed;
· Symptomatic treatment for organ toxicity.


Abbreviations: CRS, cytokine release syndrome; GM-CSF, granulocyte-macrophage colony‑stimulating factor; HLH, hemophagocytic lymphohistiocytosis; ICU, intensive care unit; IL‑6, interleukin-6; MAS, macrophage activation syndrome; q6h, once every 6 hours; q12h, once every 12 hours.
Note: HLH/MAS occurring during CRS should be treated as CRS with the addition of steroids. If symptoms do not improve within 48 hours, etoposide with intrathecal cytarabine may be considered for the treatment of neurotoxicity.
1. Assess the need for subsequent dosing after each dose.
2. Antifungal prophylaxis should be strongly considered in patients receiving steroid therapy for CRS and/or central neurotoxicity.
3. GM-CSF is not recommended for use with CAR-T therapy.
4. Other steroids with equivalent doses may be considered alternatively.
5. Methylprednisolone, intravenously, 1000 mg/ day × 3 days, then tapering to 250 mg q12h × 2 days to 125 mg q12h × 2 days to 60 mg q12h × 2 days.





[bookmark: app3]Appendix 3. International Myeloma Working Group Consensus Criteria for Response Assessment in Multiple Myeloma

	Response Classification
	Response Criteriaa

	Stringent Complete Response (sCR)
	CR, as defined below, plus the following: 
Normal FLC ratiob and absence of clonal cells in bone marrow biopsy by immunohistochemistry(κ/λ ratio ≤ 4:1 or ≥ 1:2 for κ and λ patients, respectively, after counting ≥100 plasma cells)c

	Complete Response (CR)
	Negative immunofixation on the serum and urine and disappearance of any soft tissue plasmacytomas and < 5% plasma cells in bone marrow aspirates

	Very Good Partial Response (VGPR)
	Serum and urine M-protein detectable by immunofixation but not on electrophoresis or ≥ 90% reduction in serum M-protein plus urine M-protein level < 100 mg per 24 h

	Partial Response (PR)
	 50% reduction of serum M-protein and reduction in 24-hour urinary M-protein by  90% or to <200 mg per 24 hour.
If serum and urine M-protein is unmeasurable, a  50% decrease in the difference between involved and uninvolved FLC levels is required in place of the M-protein criteria.
In addition to the above criteria, if present at baseline,  50% reduction in the size (SPD) d of soft tissue plasmacytomas is also required

	Minimal Response (MR)
	25-49% reduction of serum M-protein and reduction in 24-hour urine M-protein by 50-89%, which still exceeds 200 mg per 24 hours. In addition to the above-listed criteria, if present at baseline, 25-49% reduction in the size of soft tissue plasmacytomas is also required. No increase in the size or number of lytic bone lesions (development of compression fracture does not exclude response).

	Stable Disease (SD)
	Not meeting criteria for CR, VGPR, PR, MR, or progression

	Progressive Diseasee,f
	Any of the following:
-Increase of 25% from lowest response value in any one or more of the following:
1) Serum M-component (absolute increase must be  0.5 g/dL).
2) Serum M-protein increase ≥1 g/dL, if the lowest M component was ≥5 g/dL.
3) Urine M-component (absolute increase must be  200 mg per 24 h).
-In patients without measurable serum and urine M-protein levels, the difference between involved and uninvolved FLC levels (absolute increase must be >10 mg/dL).
-In patients without measurable serum and urine M-protein levels and without measurable involved FLC levels, bone marrow plasma-cell percentage irrespective of baseline status (absolute increase must be ≥10%).
-Appearance of a new lesion(s), ≥50% increase from nadir in SPD of >1 lesion, or ≥50% increase in the longest diameter of a previous lesion >1 cm in short axis.
≥50% increase in circulating plasma cells (minimum of 200 cells per μL) if this is the only measure of disease.

	Clinical Relapse
	Clinical relapse requires one or more of the following criteria: 
-Direct indicators of increasing disease and/or end organ dysfunction (CRAB features) related to the underlying clonal plasma-cell proliferative disorder. It is not used in calculation of time to progression or progression-free survival but is listed as something that can be reported optionally or for use in clinical practice.
-Development of new soft tissue plasmacytomas or bone lesions (osteoporotic fractures do not constitute progression). 
-Definite increase in the size of existing plasmacytomas or bone lesions. A definite increase is defined as a 50% (and ≥1 cm) increase as measured serially by the SPD of the measurable lesion. 
-Hypercalcaemia (>11 mg/dL). 
-Decrease in haemoglobin of ≥2 g/dL not related to therapy or other non-myeloma-related conditions. 
-Rise in serum creatinine by 2 mg/dL or more from the start of the therapy and attributable to myeloma. 
-Hyperviscosity related to serum paraprotein

	Relapse From Complete Response (to be Used Only if the End Point is Disease-Free Survival)
	Any one or more of the following criteria: 
-Reappearance of serum or urine M-protein by immunofixation or electrophoresis.
-Development of ≥5% plasma cells in the bone marrow.
-Appearance of any other sign of progression (i.e., new plasmacytoma, lytic bone lesion, or hypercalcemia see above)



a. All response categories require two consecutive assessments made any time before starting any new therapy; for MRD there is no need for two consecutive assessments, but information on MRD after each treatment stage is recommended (e.g., after induction, high-dose therapy/ASCT, consolidation, maintenance). MRD tests should be initiated only at the time of suspected complete response.
All categories of response and MRD require no known evidence of progressive or new bone lesions if radiographic studies were performed. However, radiographic studies are not required to satisfy these response requirements except for the requirement of FDG PET if imaging MRD-negative status is reported.
Derived from international uniform response criteria for multiple myeloma. Minor response definitions and clarifications derived from Rajkumar and colleagues. When the only method to measure disease is by serum FLC levels: complete response can be defined as a normal FLC ratio of 0.26 to 1.65 in addition to the complete response criteria listed previously. Very good partial response in such patients requires a ≥ 90% decrease in the difference between involved and uninvolved FLC levels. All response categories require two consecutive assessments made at any time before the institution of any new therapy; all categories also require no known evidence of progressive or new bone lesions or extramedullary plasmacytomas if radiographic studies were performed. Radiographic studies are not required to satisfy these response requirements. Bone marrow assessments do not need to be confirmed. Each category, except for stable disease, will be considered unconfirmed until the confirmatory test is performed. The date of the initial test is considered as the date of response for evaluation of time dependent outcomes such as duration of response.
b. All recommendations regarding clinical uses relating to serum FLC levels or FLC ratio are based on results obtained with the validated Freelite test (Binding Site, Birmingham, UK). 
c. Presence or absence of clonal cells is based upon the κ/λ ratio. An abnormal κ/λ ratio by immunohistochemistry and/or immunofluorescence requires a minimum of 100 plasma cells for analysis. An abnormal ratio reflecting presence of an abnormal clone is κ/λ of >4:1 or <1:2. 
d. Plasmacytoma measurements should be taken from the CT portion of the PET/CT, or MRI scans, or dedicated CT scans where applicable. For patients with only skin involvement, skin lesions should be measured with a ruler. Measurement of tumour size will be determined by the SPD.
e. Positive immunofixation alone in a patient previously classified as achieving a complete response will not be considered progression. For purposes of calculating time to progression and progression-free survival, patients who have achieved a complete response and are MRD-negative should be evaluated using criteria listed for progressive disease. Criteria for relapse from a complete response or relapse from MRD should be used only when calculating disease-free survival.
f. In the case where a value is felt to be a spurious result per physician discretion (e.g., a possible laboratory error).



[bookmark: app4]Appendix 4. Response Evaluation of Multiple Myeloma – MRD Response Criteria

	Type of Response
	Response Criteria

	Sustained MRD-negative
	MRD negativity in the marrow (NGF or NGS) and by imaging as defined below, confirmed by two negative tests collected at least 1 year apart. Subsequent evaluations can be used to further specify the duration of negativity (e.g., MRD-negative at 5 years)

	Flow MRD-negative
	Absence of phenotypically aberrant clonal plasma cells by NGF on bone marrow aspirates using the EuroFlow standard operation procedure for MRD detection in multiple myeloma (or validated equivalent method) with a minimum sensitivity of 1 in 10⁵ nucleated cells or higher

	Sequencing MRD-negative
	Absence of clonal plasma cells by NGS on bone marrow aspirate in which presence of a clone is defined as less than two identical sequencing reads obtained after DNA sequencing of bone marrow aspirates using the LymphoSIGHT platform (or validated equivalent method) with a minimum sensitivity of 1 in 10⁵ nucleated cells or higher

	Imaging-positive MRD-negative
	MRD negativity as defined by NGF or NGS plus disappearance of every area of increased tracer uptake found at baseline or a preceding PET/CT or decrease to less mediastinal blood pool SUV or decrease to less than that of surrounding normal tissue

	Relapse from MRD negative
	Any one or more of the following criteria:
-Loss of MRD negative state (evidence of clonal plasma cells on NGF or NGS, or positive imaging study for recurrence of myeloma);
-Reappearance of serum or urine M-protein by immunofixation or electrophoresis;
-Development of ≥5% clonal plasma cells in the bone marrow;
-Appearance of any other sign of progression (ie, new plasmacytoma, lytic bone lesion, or hypercalcaemia)




[bookmark: app5]Appendix 5. Definition of Lines of Therapy
Line of Therapy (from International Myeloma Working Group (Rajkumar, 2011)) is defined as one or more cycles of a planned treatment program. This may consist of one or more planned cycles of single-agent therapy or combination therapy, as well as a sequence of treatments administered in a planned manner. For example, a planned treatment approach of induction therapy followed by autologous stem cell transplantation, followed by maintenance is considered one line of therapy. Each subsequent line of therapy starts when a planned course of therapy is modified to include other treatment agents (alone or in combination) as a result of disease progression, relapse, or toxicity. A new line of therapy also starts when a planned period of observation of therapy is interrupted by a need for additional treatment for the disease.
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