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[Abstract] Objective We observed and compared the differences in immune reconstruction
between single-infusion anti-B-cell maturation antigen (BCMA ), chimeric antigen receptor T cells (CAR-
T), and combined infusion of anti-CD19 CAR-T cells in the treatment of recurrent/refractory multiple
myeloma (RRMM ). Methods ~Sixty-one patients with RRMM who underwent CAR-T cell therapy in our
hospital from June 2017 to December 2020 were selected. Among them, 26 patients received anti-BCMA
target, and 35 patients received anti-BCMA combined with anti-CD19 target. Using flow cytometry, we
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determined T cell subsets (CD3", CD4", CD8", CD4"/CD8" ), B cells (CD19"), and NK cells (CD16"
CD56") at different time points before and after CAR-T treatment, and detected immunoglobulin IgG, IgA
and IgM levels by immunoturbidimetry. We compared the reconstruction rules of lymphocyte subsets and
immunoglobulins in the two groups. Results
infusion of CAR- T cells, returning to pre- infusion levels at 3 months and 1 month after infusion,
respectively [BCMA: 695 (357, 1264)/ul vs 424 (280, 646)/ul; BCMA+CD19: 546 (279, 1672)/ul vs 314
(214, 466)/ul]. NK cells returned to normal levels at 3 months after infusion in both groups [BCMA: 171
(120, 244)/ul, BCMA+CD19: 153 (101, 218)/ul (Normal reference range 150 - 1100 /ul) J; however, the
NK cells were not maintained at stable levels in the BCMA CAR-T cells group. The recovery of CD4" T
lymphocytes in both groups was slow and remained persistently low within 12 months after infusion, and
no recovery was observed in most patients. The reversal of the ratio of CD4'/CD8" lasted for more than a
year. The levels of CD19" B cells in both groups returned to baseline 3 months after infusion [BCMA: 62
(10, 72)/ul vs 57(24, 78)/ul; BCMA+CD19: 40 (4, 94)/ul vs 29 (14, 46)/ul]. 1gG returned to the pre-
infusion level 12 months after infusion in the group with anti-BCMA cells alone, but not in the group with
combined infusion of CD19 CAR T cells [7.82(6.03, 9.64) g/L vs 6.92(4.62, 12.76) g/L]. IgA returned to
pre-infusion levels at 9 and 12 months after infusion, respectively [ BCMA: 0.46 (0.07, 0.51) g/L vs 0.22
(0.12, 4.01) g/L; BCMA +CD19: 0.46 (0.22, 0.98) g/L vs 0.27 (0.10, 0.53) g/L]. IgM in both groups
returned to pre-infusion levels 6 months after infusion [BCMA: 0.43(0.06, 0.60) g/L vs 0.20(0.13, 0.37) g/L;
BCMA+CD19: 0.53(0.10, 0.80) g/L vs 0.16(0.11, 0.28) g/L]. There was no significant difference in the
indexes of lymphocyte subpopulation reconstruction and immunoglobulin recovery between the two groups
at each time point. Conclusion This study showed that in patients with RRMM treated with CAR-T cells,
the appropriate target antigen can be selected without considering the difference of immune reconstruction

CD8 " T lymphocytes recovered most rapidly after the

between anti-BCMA CAR-T and combined anti-CD19 CAR-T therapy.
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CD3' T4MIiT4L  CD4 THMEITEC  CDS' T4uiaiH4k

CD19'B4uffIiT4r  NK A4k

T A1) ) Gy CDFODSRAL 0 A1)
LTS BCMA
HTEHT 728(552,1119)  313(228,442) 424(280,646)  0.67(0.48,0.94) 57(24,78) 221(147,300)
LM PN 89(14,203)" 50(7,93)* 32(4,76)" 1.56(0.82,2.43)° 1.8(0,3)° 11(2,24)"
i fE 1A H 680(413,1079)  189(117,313)" 294(238,680)  0.51(0.28,0.78) 0(0, 1)* 72(45,156)°
a3 H 979(533,1788)  177(125,298)*  695(357,1264)  0.26(0.20, 0.42)" 62(10,72)" 171(120, 244)"
s 6 H 1050(806, 1268)  260(220, 347) 672(510,949)"  0.39(0.26, 0.59)" 146(13,214)" 144(90, 225)
HEF9MNH 966(522,1403)  208(174,326) 460(310,986)  0.43(0.37,0.61)  163(100,405)"  90(63, 308)
iERE 121-H 1107(867,1325)  304(230, 404) 635(421,847)  0.42(0.30,0.61)  182(131,339)"  124(112,242)
HitEHi BOMABEGH1CD19
TR 676(485,972) 294(216, 465) 314(214,466)  0.98(0.64, 1.69) 29(14, 46) 213(111, 324)
LM PN 90(77, 180)* 57(41,82)" 30(19, 63)* 1.78(0.88, 3.20) 2(0,4)* 12(5,29)
WERE 1A 793(528,1975)  217(113,388)  546(279,1672)*  0.28(0.17,0.61)* 0(0,0)* 101(44, 182)"°
WEE 34 H 1078(771,1491)  240(180,358)  770(420,1021)*  0.35(0.29, 0.56)" 40(4,94)° 153(101, 218)
HWEE 6 H 1085(645,1258)  230(185,307) 661(378,872)*  0.37(0.26,0.58)"  111(58,171)"  189(110, 268)
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HWEE 12 A 967(594,1363)  265(163,275) 675(243,990)  0.36(0.27,0.79) 163(97,194)*  164(92, 182)
EHZ% i 955 ~ 2860 550 ~ 1440 320 ~ 1250 0.9~3.6 90 ~ 560 150 ~ 1100

1 : BCMA : B Al AP CAR-T UM ik A DU SZ AR AL . S aiAf L, P < 0.05; S5HivfE 14 H AL, P < 0.05; SHiEE 1 ~ 64>

HAHE,P<0.05
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F2  PARTEYBCMA CAR-T 4 i 21 5% vEHT BCMA A 4T CD19 CAR-T 4 it 4134 Y7 i o AN [7] e ] 5 S e 3k A 1 A8 4k

[g/L,M(P25, P75)]

Fisf ] IgG IgA IgM
HAEEHT BCMA
HE Y 6.92(4.62, 12.76) 0.22(0.12,4.01) 0.20(0.13,0.37)
a1~ H 4.58(3.20, 11.10) 0.07(0.07, 0.55)" 0.10(0.07,0.13)*
a3 H 3.59(1.83,7.43)" 0.07(0.07, 0.09)* 0.10(0.05, 0.32)
a6~ H 4.33(0.98, 6.28)" 0.14(0.07,0.37) 0.43(0.06, 0.60)°
s 94~ H 5.57(2.66, 6.94) 0.46(0.07,0.51) 0.44(0.18, 0.67)"
s 121-H 7.82(6.03, 9.64) 0.72(0.53, 1.14)° 0.97(0.39, 1.19)*

HiEYT BCMA BS54 CD19

LiTRE R[] 8.54(6.20, 37.40) 0.27(0.10, 0.53) 0.16(0.11, 0.28)
HiEE 11 H 6.70(3.92, 16.80) 0.07(0.07,0.22)" 0.12(0.06, 0.16)
fEfE 3 H 4.36(3.70, 9.20)" 0.07(0.07, 0.20)* 0.12(0.05, 0.33)
s 61~ H 5.35(2.47,8.12)" 0.10(0.07,0.37) 0.53(0.10, 0.80)°
s 9~ H 5.53(4.70,7.53) 0.23(0.14, 1.18) 0.47(0.33, 1.03)"
HERE 1214 6.20(4.51,9.80) 0.46(0.22, 0.98)° 0.54(0.27, 0.83)°
EHWSEH 8.00 ~ 17.00 1.00 ~ 4.90 0.50 ~3.20

¥ : BCMA : B 4l i s AP R ; CAR-T 40 i S PRS2 R T UM . S ni A, P < 0.05; 5HvE)E 1 S A M, P <0.05; 5Hid)q

1~3 DAL, P<0.05; 557 1~ 6~ A AHLL, P <0.05
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