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Protocol
This trial protocol has been provided by the authors to give readers additional information about their

work.
A Phase | Study of a Novel Fully Human BCMA-Targeting CAR (CT103A) in Patients with
Relapsed/Refractory Multiple Myeloma

This supplement contains the following items:

1. Selection of patients, including both eligibility and ineligibility criteria

2. Schema and treatment plan, including administration schedule

3. Rules for dose modification

4. Measurement of treatment effect including response criteria, definitions of response and
survival, and methods of measurement

5. Reasons for early cessation of trial therapy

Objectives and entire statistical section (including endpoints)
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Clinical study protocol

An open-label, single-center, and single-arm phase | trial of anti-BCMA CAR-T cell (CT103A)

therapy for R/R plasma cell neoplasms

Protocol Number: XL-LCYJ-0003
Protocol Version: Version 3.0
Version Date: 2019-10-31

Principle Investigator: Dr. Jianfeng Zhou

Study Site: Tongji Hospital of Tongji medical school, Huazhong University of Science and Technology

CAR-T Producer: Nanjing IASO Biotherapeutics Ltd.
Study Sponsor: Nanjing IASO Biotherapeutics Ltd.
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Study Objectives:

1.Primary Objectives

Evaluate the tolerability and safety of different doses of CT103A in patients with relapsed / refractory
plasma cell tumors, observe the characteristics of dose-limiting toxicity (DLT), determine the
maximum tolerated dose (MTD), and confirm the recommended phase Il dose (RP2D). To provide a
basis for the dosage and dosing regimen for subsequent clinical trials

2.Secondary Objectives
1) Preliminary evaluation of the clinical efficacy of CT103A infusion
2) Evaluate the pharmacokinetic characteristics after CT103A administration

3) Evaluate the pharmacokinetic characteristics after CT103A administration

3.Exploratory Objectives
1) Evaluate the in vivo expansion characteristics and persistence of CT103A infusion
2) Characteristics of lymphocyte depletion in the subject

3) Evaluation of immunogenicity after administration of CT103A

Study Population and Number of Subjects

This trial enrolls patients with relapsed/refractory plasma cell tumors without formal sample size
estimation.

In the dose-escalation phase, each dose group level will include 3-6 subjects, and the total number
of subjects depends on increased dose levels. The estimated number of enrollment at this stage will be
12-15 cases in total.

In the dose-expansion stage, the first dose group will expand 6-20 cases at 1 x 10° / kg. An interim
analysis is set and reviewed by an independent data review committee in the dose-expansion phase.

The results will decide whether to increase the number of subjects or to adjust the dose.

Study Design
Study XL-LCYJ-0003 is a single-center, open design study, divided into two stages of dose

escalation and dose expansion.

Study Design of Dose escalation

The initial dose was set to 1.0 x 10° CAR" cells/kg with the maximum dose of 8.0 x 10° CAR*
cells/kg based on the data from multiple international clinical trials of the same target. Subjects will be
enrolled into the first dose (initial dose) group 1.0 x 10° / kg, the second dose group 3.0 x 10°/ kg, the
third dose group 6.0 x 10°/ kg, and the fourth dose (maximum dose) 8.0 x 10° / kg group.
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A traditional i3 + 30 dose-escalation protocol (see Figure 1) is used to observe the tolerance and
safety of different doses of CT103A in patients with relapsed/refractory plasma cell tumors (membrane
expressing BCMA antigen), and observe the dose limitation Toxicity (DLT) characteristics, to

determine the maximum tolerated dose (MTD).
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Figure 1. i3 + 30 dose-escalation protocol

During the actual dose escalation of CT103A, one DLT occurred in one of three patients in the third
dose group (6.0 x 10° CAR" T cells/kg), and it was decided to stop the dose escalation. Three more
DLT evaluable patients were further enrolled in the second dose group (3.0 x 10° CAR* T cells/kg),
and no DLT was observed, suggesting a dose of 03.0 T 10° CAR" T cells/kg was well tolerated in

subjects.

Study Design of Dose Expansion

Because the preliminary efficacy data shows that the ORR of the 1 x 10° CAR" cells/kg dose group
is 100%, in order to explore further the possible efficacy and safety differences between different dose
groups and to determine the optimal dose, it is decided to establish a lower dose group during the
dose-expansion phase (0.5 x 10° CAR" cells/kg). Two dose groups of 0.5 x 10° CAR" cells/kg and 1 x
10° are chosen to carry out the dose-expansion phase to explore the safety, tolerability,

pharmacokinetics, pharmacodynamics, and immunogenicity of the drugs in different dose groups, and
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to preliminary observe the initial efficacy of the chosen dose group of study drugs in small samples of
patients with relapsed/refractory multiple myeloma.

Subjects who signed the informed consent form will be screened for inclusion/exclusion criteria. It
is expected to enroll 3-6 subjects in the 0.5 x 10° CAR" cells / kg and 6 subjects in the 1 x 10° CAR*
cells/ kg dose group. Subjects will receive the drug once.

The treatment plan is the same as that of the dose-escalation study.

If any safety risk occurs in the dose-expansion phase, the number of subjects and the dose can be

adjusted after the evaluation of the data committee.

Eligibility, Exclusion and Withdrawal Criteria
Inclusion Criteria

Subjects must meet all of the following criteria to be selected:

1) 18~70 years of age, regardless of gender, at the time of voluntarily signing an informed
agreement consent form(s)

2) Diagnosed as plasma cell neoplasms (including multiple myeloma, plasma cell leukemia, POEMS
syndrome, monoclonal  immunoglobulinemia  of  unknown  significance, primary
Macroglobulinemia or primary amyloidosis) according to the IMWG classifications, having
accepted at least three lines of prior therapies (must include proteasome inhibitor and
immunoregulator-based chemotherapy) and refractory or relapsed to the most recent therapy

3) The expression of BCMA must be positive for the patient's clonal plasma cells

4) Ineligible for autologous hematopoietic stem cell transplantation or relapsed after autologous
hematopoietic stem cell transplantation, but further treatment is needed by the investigatorés
judgement

5) ECOGscoreisOorl

6) Expected survival time 0 12 weeks

7) Essentially adequate organ function is necessary for eligibility
a) Blood routine: neutrophil 0 1.0 x 10°/L; hemoglobin 0 70 g/L; platelet O 50 x 10°/L
b) Aspartate aminotransferase (AST) and/or alanine aminotransferase (ALT) 0 2.5 T upper limit
of normal (ULN); serum total bilirubin 0 1.5 T ULN

¢) Serum creatinine O 2.5 T ULN; or creatinine clearance rate (CrCl) (calculated according to
Cockceroft-Gault formula) © 60ml / min

d) Electrolytes: blood potassium 0 3.0 mmol/L; blood calcium 0 2.0 mmol/L; blood magnesium O
0.5 mmol/L

e) Coagulation: fibrinogen 01.0¢/L; activated partial thromboplastin time (APTT) O ULN + 10s;
prothrombin time (PT) O ULN + 3s
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8) The subject must be willing to provide valid initial diagnostic evidence and accept bone marrow
examination before and after treatment

9) Female subject of childbearing age or male subject with fertility should agree to take one of the
following contraception measures from the date of signing informed consent until one year after

CT103A cell reinfusion: abstinence, double-barrier contraception, intrauterine device, or

hormonal contraception drug

10) Male subject is forbidden to donate sperm from the date of signing informed consent until one
year after CT103A cell reinfusion
11) Written informed consent

a) The subject (or his/her legal representative) should voluntarily sign the informed consent

b) Ability and willingness to adhere to the study visit schedule and all protocol requirements

Exclusion Criteria

Subjects who meet any of the following criteria will be excluded:

1) Treatment with the following therapies within the specified period:

a) Any hematopoietic stem cell transplant within two months prior to the start of infusion of
CT103A, or any immunosuppressive therapy due to graft-versus-host disease after
hematopoietic stem cell transplantation within the screening period

b) Any chemotherapy, immunotherapy, radiotherapy, or major surgery within four weeks prior to
screening

c) Any live vaccination within four weeks prior to the start of infusion of CT103A and/or plan to
receive live vaccines after participation in the trial

d) Any clinical trial therapy within four weeks prior to the start of infusion of CT103A, or
ongoing participation in other clinical trials

2) Following disease or surgical history:

a) Subjects with a central nervous system invasion of plasma cell tumors

b) Hypertensive patients with hypertension history whose disease is uncontrollable by drug
therapy (blood pressure O 140/90 mmHg)

c) Left ventricular ejection fraction (LVEF) < 50% evaluated by Doppler ultrasound
examination

d) O grade 2 arrhythmia according to NCI CTCAE 5.0 grade or QTc> 450 ms (male),

QTc> 470ms (female) (QTc is calculated using Fridericia correction formula QTc = QT /
RR0.33)

subjects with a history of Torsades de pointes ventricular tachycardia or congenital prolonged
QT syndrome

e) Patients with any of the following diseases within 12 months before the screening: including
but not limited to unstable angina pectoris, myocardial infarction, congestive heart failure

(New York Heart Disease Association [NYHA] classification O Grade 111) and severe
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3)

4)

f)
9)
h)

)

k)

arrhythmia, coronary artery bypass grafting or peripheral artery bypass grafting surgery,
cerebrovascular events (including transient ischemic attacks), etc.;

Uncontrollable and active infections during the screening period regarded by the investigators
Subjects infected with human immunodeficiency virus (HIV)

The hepatitis C virus (HCV) antibody is positive, and the peripheral blood HCV RNA is
positive

Subjects with severe electrolyte disturbance regarded by the investigators

Subjects with a clear gastrointestinal bleeding tendency, including the following: active local
ulcer lesions, and fecal occult blood (0 ++); subjects with a history of melena and
hematemesis within two months prior to screening; Subjects who may have a major
gastrointestinal bleeding history

Subjects with a history of solid organ transplantation

Subjects with other acute, severe, or chronic medical or psychological conditions regarded by

investigators or sponsors as not suitable for enrollment

m) Pregnant or lactating women.

Prohibited treatment and/or medication

a) Ongoing therapy with other anti-tumor drugs, including traditional Chinese medicine

b) On-going therapy with drugs that extend the QT interval (including Class la and Ill
antiarrhythmic drugs)

c) Subjects who need to receive oxygen daily

d) Long-term use of corticosteroids (except for local inhalation)

Others

a) Subject with a history of psychotropic substance abuse who are unable to quit or have mental
disorders

b) Subject with a habit of drinking grapefruit juice or excessive tea, coffee, and/or caffeinated
beverages which are unable to quit during the period of clinical trial

c) Subjects with concomitant diseases or comorbidities that could seriously endanger the safety

of the patient or affect the completion of the trial as judged by the investigators.

Withdrawal Criteria

1) Subjects are unwilling to continue to participate in clinical trials. According to the "Helsinki

Declaration" and informed consent, subjects have the right to withdraw at any stage of the trial,

and their subsequent treatment and follow-up will not be affected by the withdrawal of this trial

2) CT103A cells are not successfully prepared, which may include blood collection failure,

preparation process failure, product cryopreservation failure, etc.
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3) Medical examinations indicate that the disease progression requires an alternative treatment plan,
or the subject cannot benefit from the trial treatment as judged by the investigator

4) The occurrence of adverse events or serious adverse events that have not improved after treatment
or intolerable, or the circumstances that the trial treatment need to be interrupted or affected
(including pregnancy or planned pregnancy) as judged by the investigator

5) The investigator and/or the subjectbs authorized personnel believe that discontinuation of CT103A

treatment is in the best interests of the subject (e.g., poor tolerance, poor protocol compliance)

Treatment Plan
Investigational drug

Drug name: Fully Human BCMA Chimeric Antigen Receptor Autologous T Cell Injection
Administration dosage: According to different study groups, the dosage is 1x10° CAR" cells/kg,
or 3x10° CAR" cells/kg

Major ingredients: Fully human BCMA chimeric antigen receptor autologous T Cells

Names of excipients: Compound Electrolyte Injection, Human Serum Albumin, Glucose Injection,
Vitamin C Injection, Compound Amino Acid Injection (18AA-I11), Dimethyl sulfoxide (DMSO)

1 Packing specifications: 1x10° CAR" cells/kg, 12~50 mL; 3x10° CAR" cells/kg, 12~80mL,
depending on the bodyweight of the subject and the effective content of the cell preparation
Appearance: White or yellowish frozen solid, yellowish suspension liquid after thawing
Storage and transportation conditions: Stored in gas-phase liquid nitrogen container (< -130 );
Transported in liquid nitrogen container (< -130 )

1 Manufacturer: Nanjing IASO Biotherapeutics Ltd.

PBMC collection

The healthy mononuclear cells of the subjects were extracted from the peripheral blood, and then
sent to Nanjing 1ASO 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)

Bridging chemotherapy

After the PBMC collection and before lymphocyte clearance pretreatment, bridging chemotherapy
is allowed to control the disease if the subject's tumor burden is high.

Lymphocyte clearance pretreatment

The recommended scheme for lymphocyte clearance pretreatment is as follows:

Cyclophosphamide 20 mg/kg/d x 3d, fludarabine 25 mg/m?d x 3d,
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If a patient has a moderate renal impairment (creatinine clearance rate: 30 to 70 mL/min/1.73 m2)
before lymphocyte clearance, the recommended medications for lymphocyte clearance pretreatment
are:

Cyclophosphamide 20 mg/kg/d x 3d, fludarabine 20 mg/m%d x 3d,

CT103A reinfusion

After the lymphocyte clearance pretreatment, CT103A cell reinfusion is given to the subjects

according to the assigned dose group once. CT103A injection, intravenous administration, one
package each time (according to individual differences, reinfusion volume = patient body weight x
administration dose + CAR" T cell concentration)

Cytokine Release Syndrome (CRS) Management
This protocol will follow the recommendations and management for CRS, as defined by Lee et al.
(2014).
For subjects highly suspected of CRS, early and timely intervention and monitoring evaluation should
be carried out. CRS scoring is performed twice a day, and the frequency of evaluation 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, leakage syndrome, acute renal
failure, and other multiple organ failure and neuropsychiatric abnormalities (including convulsions and
epilepsy). The critical points of treatment for moderate and severe CRS are early identification and
timely treatment. The early manifestations of moderate and 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 accommodations in Table 2 will help to
control CRS. If the above treatments fail to relieve the symptoms, or IL-6 is > 500-1000 pg/ml within
three days, or IL-6 rises sharply within one day, high fever is not reduced. 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
ug/L, high fever persists, and symptoms and signs continue to worsen for a patient, such patient should
be treated with both Tocilizumab and glucocorticoids, regardless of CRS classification, and
glucocorticoids can be used until the symptoms are relieved. For severe leakage syndrome and cardiac
insufficiency, continuous hemofiltration (CRRT) and/or plasma exchange are used as effective
treatment measures. If the patient's IL-6 decreases and rises sharply again during treatment, severe
infection such as septicemia should be suspected. Boosting pressure, mechanical ventilation, and
plasma exchange are effective measures to treat severe CRS.
1) Fever: Non-steroidal drugs (such as acetaminophen and ibuprofen) and physical cooling measures

are generally used for control. Infection is determined through laboratory tests and imaging
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examinations. If a patient develops a high fever after CT103A infusion, normally broad-spectrum and
powerful antibiotics will be used for empirical anti-infection treatment. Meanwhile, active efforts will
be made to search for pathogenic bacteria. When the pathogenic bacteria are not clear, the possibility
of atypical pathogenic bacteria infection or reactivation should be considered.

2) Hypotension: Before infusion of CT103A, blood pressure, electrocardiogram, and echocardiogram
tests should be conducted to determine the baseline level of blood pressure and assess the 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 exudation 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 vasoactive drugs for boosting therapy. If a patient's
condition requires transfer to the ICU ward, it is suggested that the study doctor in charge and ICU
doctor make joint diagnosis and treatment.

3) Hypocytosis: One or more series of hypocytosis caused by CT103A infusion require component
transfusion or supplement of corresponding blood cell growth factors. However, it is not suggested
that cell growth factors (especially GM-CSF) be infused in the first three weeks after the product
infusion or be infused after CRS is resolved. If neutropenia or deficiency 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 x 10°/L, component transfusion will be required. The number of platelets should be closely
monitored and maintained at 20 x 10%/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 blood routine and coagulation indexes is helpful for the timely
detection of coagulation abnormalities. Early and correct treatment can prevent the occurrence of
disseminated intravascular coagulation (DIC). The main treatment measures include supplementation
of platelets and coagulation factors, appropriate application of anticoagulant or antifibrinolytic drugs,
etc. If the APTT is prolonged for more than 1.5 times the normal value or the patient has a bleeding
tendency, the fresh frozen plasma may be infused. When fibrinogen is < 1.0g/L, blood products such
as cryoprecipitate and/or fibrinogen should be infused to make fibrinogen > 1.0g/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 principled of handling CRS are as follows:

1. Severity grading for CRS

2. Different treatment measures are adopted for CRS of different grades
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3. For high-risk patients with severe CRS, Tocilizumab, and glucocorticoids should be applied
simultaneously regardless of classification, and glucocorticoids can be used until the symptoms are
relieved

4. For severe leakage syndrome and cardiac insufficiency, continuous hemofiltration (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

CAR-T cell-related encephalopathy syndrome (CRES) Management

1) Carry out nervous system evaluation twice a day, and increase the evaluation times when the
condition changes. Use the CARTOX-10 scoring system for the subjects

2) If necessary, the cell number and cytokine level of CT103A CAR-T in cerebrospinal fluid can be
monitored, and other factors that may cause neurological abnormalities can be excluded by cranial
MRI/CT to identify whether neurotoxicity is caused by intracranial CRS, to give appropriate treatment
3) For CRES 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 CRES of Grade 1 or above complicated by CRS.
For patients with CRES of Grade 2 and above not complicated by CRS, corticosteroid therapy is
preferred, and the dose can be gradually reduced when CRES improves to Grade 1. During the dose
reduction of corticosteroids, the recurrence of neurotoxicity symptoms in patients should be closely
monitored. Patients with CRES of Grade 3 accompanied by increased intracranial pressure should be
treated with corticosteroids in time, and the neurology department should be requested to assist in the
treatment in time. Patients with CRES 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 cytokine release syndrome 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
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