Peripheral Blood Immune Cell Profiling and Response to BCMA CAR-T Cell Therapy in Relapsed Refractory Multiple Myeloma
SUPPLEMENTARY DATA
Supplementary Table 1. Details of Myeloma subtypes and Prior Therapies
	Characteristic
	n (%)

	Myeloma subtype
	IgA L
	8 [7.3%]

	
	IgG L
	23 [20.9%]

	
	IgA K
	23 [20.9%]

	
	IgD K
	1 [0.9%]

	
	IgG K
	40 [36.4%]

	
	K LC
	11 [10.0%]

	
	L LC
	4 [3.6%]

	Prior anti-GPCR5D
	Yes
	6 [5.5%]

	Prior anti-BCMA therapy
	Yes
	43 [39.1%]

	Prior IMiD therapy
	Yes
	110 [100.0%]

	Prior PI therapy
	Yes
	110 [100.0%]

	Prior anti-CD38 therapy
	Yes
	105 [95.5%]

	Double refractory
	Yes
	2 [1.8%]

	Triple-refractory
	Yes
	27 [24.5%]

	Penta-refractory
	Yes
	81 [73.6%]


Abbreviations: GPCR5D, G protein-coupled receptor class C group 5 member D; BCMA, B-cell maturation antigen; IMiD, Immunomodulatory drugs; PI, Protease inhibitor







Supplementary Table 2. Details of CAR-T manufacturing and infusion 
	Characteristic
	n (%)

	Number of attempts at apheresis
	One
	104 [94.5%]

	
	More than one
	2 [1.8%]

	Response to bridging therapy
	SD
	57 [51.8%]

	
	PD
	43 [39.1%]

	Manufacturing success
	Yes
	101 [91.8%]

	Type of CAR-T product
	Idecabtagene vicleucel
	72 [65.5%]

	
	Ciltacabtagene autoleucel
	37 [33.6%]

	
	Investigational
	1 [0.9%]

	Expanded access protocol
	Yes
	7 [6.4%]















Supplementary Table 3. Adverse events following CAR-T Therapy
	Adverse event
	n (%)

	CRS
	No
	13 [11.8%]

	
	Yes
	96 [87.3%]

	Grade of CRS
	1
	72 [65.5%]

	
	2
	21 [19.1%]

	
	3
	3 [2.7%]

	ICANS
	No
	91 [82.7%]

	
	Yes
	17 [15.5%]

	Grade of ICANS
	1
	7 [5.5%]

	
	2
	6 [5.5%]

	
	3
	1 [0.9%]

	
	4
	3 [2.7%]

	Neutropenia
	No
	1 [0.9%]

	
	Yes
	106 [96.4%]

	Grade of neutropenia
	1
	1 [0.9%]

	
	2
	4 [3.6%]

	
	3
	21 [19.1%]

	
	4
	80 [72.7%]

	Anemia
	No
	2 [1.8%]

	
	Yes
	106 [96.4%]

	Grade of anemia
	1
	22 [20.0%]

	
	2
	46 [41.8%]

	
	3
	38 [34.5%]

	Thrombocytopenia
	No
	11 [10.0%]

	
	Yes
	97 [88.2%]

	Grade of thrombocytopenia
	1
	16 [14.5%]

	
	2
	24 [21.8%]

	
	3
	22 [20.0%]

	
	4
	35 [31.8%]

	Use of G-CSF
	No
	56 [50.9%]

	
	Yes
	51 [46.4%]

	Use of TPO agonist
	No
	101 [91.8%]

	
	Yes
	6 [5.5%]

	Number of stem-cell boost administered
	0
	85 [77.3%]

	
	1 or more
	22 [20.0%]


Abbreviations: CRS, Cytokine release syndrome; ICANS, Immune effector-cell associated neurotoxicity syndrome; G-CSF, Granulocyte colony stimulating factor; TPO agonist, Thrombopoietin-receptor agonist



















Supplementary Table 4: Differences in subsets of immune profile prior to apheresis and prior to lymphodepletion
	
	
	

Prior to apheresis
	

Prior to lymphodepletion

	 Immune profile subset
	Reference range
	Median
	

Range
	n (%) with abnormal
	Median
	

Range
	n (%) with abnormal

	CD3+ T lymphocyte 
	64-82 %
	84
	34-100
	27 (24.5%)
	83
	[15-99]
	21 (19.1%)

	CD3+CD4+
helper/inducer T lymphocytes 
	39-57%
	28
	5-64
	77 (70%)
	27
	[8-72]
	66 (60%)

	CD3+CD8+ T
Suppressor/cytotoxic T lymphocytes 
	17-31%
	47
	13-87
	8 (7.3%)
	45
	[3-89]
	7 (6.4%)

	CD19 Pan B Cell
%
	8-16%
	5
	[0-41]
	60 (54.5%)
	6
	[0-77]
	53 (48.2%)

	CD56 NK Cell
	7-21%
	9
	[0-156]
	45 (40.9%)
	9
	[0-58]
	31 (28.2%)

	CD4+/CD8+ Ratio
	1.00-3.60
	0.61
	[0.08-2.87]
	71 (64.5)
	0.67
	[0.09-4.50]
	54 (49.1%)

	Absolute CD3
	1171-1348 /uL
	833
	[92-2627]
	70 (63.6%)
	816
	[94-2983]
	61 (55.5%)

	Absolute CD3+CD4+
helper/inducer T lymphocytes 
	720-1348/ uL
	310
	[39-1176]
	100 (90.9%)
	286
	[51-852]
	81 (73.6%)

	Absolute CD3+CD8+ T
Suppressor/cytotoxic T lymphocytes 
	318-710 /uL
	444
	[31-2156]
	34 (30.9%)
	447
	[10-2463]
	31 (28.2%)

	Absolute CD19+ B cells 
	151-343 /uL
	47
	[10-562]
	79 (71.8%)
	43
	[10-821]
	66 (60%)

	Absolute CD56 NK cells 
	145-453 /uL
	99
	[10-957]
	66 (60%)
	112
	[10-686]
	58 (52%)

	Absolute Neutrophil Count
	1.4-6.0 K/uL
	2.4
	[0.40-68.40]
	-
	2.6
	[0.3-10.4]
	-

	Absolute Lymphocyte Count
	1.20-3.40 K/uL
	1
	[0.08-3.50]
	-
	0.98
	[0.11-2.84]
	-
























Supplementary Table 5. Association between subsets of immune profile and response at day 90

	Time
	Variable
	Objective response at Day 90
	p-value

	 
	 
	 
	No
	Yes
	 

	 
	 
	 
	n (%)
	n (%)
	 

	Prior to Apheresis
	CD3+ T lymphocyte (%)
	<64%
	1 (3.7%)
	23 (85.2%)
	 

	
	
	≥64%
	11 (14.3%)
	56 (72.7%)
	0.172

	
	CD3+CD4+
helper/inducer T lymphocytes (%)
	<39%
	10 (13.0%)
	58 (75.3%)
	 

	
	
	≥39%
	2 (7.4%)
	21 (77.8%)
	0.723

	
	CD3+CD8+ T
Suppressor/cytotoxic T lymphocytes (%)
	<17%
	0 (0.0%)
	7 (87.5%)
	 

	
	
	≥17%
	12 (12.5%)
	72 (75.0%)
	0.588

	
	CD19+ B cells (%)
	<8%
	10 (16.7%)
	42 (70.0%)
	 

	
	
	≥8%
	2 (4.7%)
	36 (83.7%)
	0.107

	
	CD56+ NK cells (%)
	<7%
	6 (13.3%)
	32 (71.1%)
	 

	
	
	≥7%
	6 (10.2%)
	47 (79.7%)
	0.759

	
	CD4+/CD8+ ratio
	<1.00
	12 (16.9%)
	51 (71.8%)
	 

	
	
	≥1.00
	0 (0.0%)
	28 (84.8%)
	0.015*

	
	Absolute CD3 (n)
	<1171/uL
	5 (7.1%)
	56 (80.0%)
	 

	
	
	≥1171/uL
	7 (20.6%)
	23 (67.6%)
	0.055

	
	Absolute CD3+CD4+
helper/inducer T lymphocytes (n)
	<720/uL
	12 (12.0%)
	75 (75.0%)
	 

	
	
	≥720/uL
	0 (0.0%)
	4 (100.0%)
	1

	
	Absolute CD3+CD8+ T
Suppressor/cytotoxic T lymphocytes (n)
	<318/uL
	1 (2.9%)
	31 (91.2%)
	 

	
	
	≥318/uL
	11 (15.7%)
	48 (68.6%)
	0.050*

	
	Absolute CD19 (n)
	<151/uL
	11 (13.9%)
	59 (74.7%)
	 

	
	
	≥151/uL
	1 (4.0%)
	20 (80.0%)
	0.283

	
	Absolute CD56 (n)
	<145/uL
	8 (12.1%)
	50 (75.8%)
	 

	
	
	≥145/uL
	4 (10.5%)
	29 (76.3%)
	1

	Prior to Lymphodepletion
	CD3+ T lymphocyte (%)
	<64%
	2 (9.5%)
	18 (85.7%)
	 

	
	
	≥64%
	9 (13.8%)
	48 (73.8%)
	0.718

	
	CD3+CD4+
helper/inducer T lymphocytes (%)
	<39%
	10 (15.2%)
	49 (74.2%)
	 

	
	
	≥39%
	1 (5.0%)
	17 (85.0%)
	0.441

	
	CD3+CD8+ T
Suppressor/cytotoxic T lymphocytes (%)
	<17%
	0 (0.0%)
	6 (85.7%)
	 

	
	
	≥17%
	11 (13.9%)
	60 (75.9%)
	0.585

	
	CD19+ B cells (%)
	<8%
	10 (18.9%)
	37 (69.8%)
	 

	
	
	≥8%
	1 (3.0%)
	29 (87.9%)
	0.043*

	
	CD56+ NK cells (%)
	<7%
	5 (16.1%)
	23 (74.2%)
	 

	
	
	≥7%
	6 (10.9%)
	43 (78.2%)
	0.516

	
	CD4+/CD8+ ratio
	< 1.00
	10 (18.5%)
	38 (70.4%)
	 

	
	
	≥1.00
	1 (3.1%)
	28 (87.5%)
	0.045*

	
	Absolute CD3 (n)
	<1 171/uL
	5 (8.2%)
	50 (82.0%)
	 

	
	
	≥1 171/uL
	6 (24.0%)
	16 (64.0%)
	0.067

	
	Absolute CD3+CD4+
helper/inducer T lymphocytes (n)
	<720/uL
	10 (12.3%)
	62 (76.5%)
	 

	
	
	≥720/uL
	1 (20.0%)
	4 (80.0%)
	0.548

	
	Absolute CD3+CD8+ T
Suppressor/cytotoxic T lymphocytes (n)
	<318/uL
	1 (3.2%)
	27 (87.1%)
	 

	
	
	≥318/uL
	10 (18.2%)
	39 (70.9%)
	0.049*

	
	Absolute CD19+ B cells (n)
	<151/uL
	10 (15.2%)
	50 (75.8%)
	 

	
	
	≥151/uL
	1 (5.0%)
	16 (80.0%)
	0.439

	
	Absolute CD56 NK cells (n)
	<145/uL
	7 (12.1%)
	46 (79.3%)
	 

	
	
	≥145/uL
	4 (14.8%)
	19 (70.4%)
	0.726


*Indicates a statistically significant p-value. Categorization was based on the reference values for each immune profile marker. Each marker was categorized into two categories: low and normal/high.















Supplementary Figure 1. Progression free survival from CAR-T infusion for all patients (n=107)^
[image: A blue line graph with numbers

AI-generated content may be incorrect.]
^Data regarding progression were not available for 3 patients.












Supplementary Figure 2. Overall survival from CAR-T infusion  for all patients (n=109)‡
[image: ]

‡ Survival data were not available for 1 patient.
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