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[Abstract] Objective To analyze the reconstitution patterns of fine B-cell subsets in patients following treatment
with the CD20 monoclonal antibody ofatumumab and the CD19 monoclonal antibody inebilizumab, and to evaluate the
clinical application value of individualized fine B-cell subset dynamic profiling in guiding targeted therapy strategies.
Methods

neuromyelitis optica spectrum disorders (NMOSD) receiving inebilizumab at West China Hospital of Sichuan University

This prospective study enrolled 30 patients with pemphigus receiving ofatumumab and 26 patients with

between October 2023 and May 2025. Thirty healthy individuals were enrolled as controls for baseline comparison.
Dynamic monitoring of fine B-cell subsets, anti-desmoglein (Dsg) antibodies, and immunoglobulins was performed at
three post-treatment time points (1 month, 3 months, and 6 months). A natural cubic spline model was used to fit trend
At baseline (T0),
patients in the pemphigus group had higher levels of several B-cell subsets compared to healthy controls. Total B-cell
counts were 347.50 (250.40-621.8) cells/uL versus 217.50 (143.50-275.30) cells/uL, memory B-cell counts were 127.30
(74.63-196.70) cells/pL versus 57.00 (41.75-88.25) cells/pL, and plasmablast counts were 5.63 (2.02-11.48) cells/uL versus
1.00 (1.00-2.00) cells/uL. These differences were significant (P < 0.05). In contrast, NMOSD patients showed significantly
higher plasmablast counts compared to healthy controls (2.07 [1.60-3.58] cells/pL vs. 1.00 [1.00-2.00] cells/uL) (P = 0.04).

curves, combined with differential analysis to assess population-level immune reconstitution. Results

After three months, the proliferation rate of naive B cells increased, with counts rising from 0.95 cells/pL at T3 to 3.25
cells/uL at T6 (P = 0.001). Throughout the entire monitoring period, the proportion of memory B cells consistently
remained higher than that of naive B cells and plasmablasts. In NMOSD patients, B-cell regeneration was slow after
treatment. Total B-cell counts showed a significant increase only by T6 compared to T1 (from 0 cells/pL to 2.65 cells/pL,
P =0.026), with the increase primarily due to naive B cells. Plasmablast counts in the pemphigus group were significantly
higher than those in the NMOSD group at T1 and T3 (P < 0.01), but this difference disappeared by T6. Among the cohort,
two pemphigus patients showed abnormal B-cell reconstitution, characterized by persistently elevated plasmablasts or
undetectable Dsg antibody decline. One NMOSD patient exhibited a reversal in B-cell subset proportions, with memory
B-cell counts exceeding naive B-cell counts, along with increased plasma cell counts and elevated IgG immunoglobulin
levels. Conclusion Targeted therapies against CD19 and CD20 induce distinctly different patterns of B-cell
reconstitution. Ofatumumab treatment leads to a phased regenerative process in B cells, whereas inebilizumab treatment
results in delayed regeneration. Increased plasmablasts, aberrant memory B-cell proliferation, and rebounding Dsg
antibodies may signal potential adverse events. These findings support monitoring fine B-cell subsets for precise

immunological assessment to guide personalized treatment.
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Fig 1 Analysis of baseline differences in B lymphocytes and their subsets among patients with pemphigus (n = 30), patients with NMOSD (n = 26), and

healthy controls (n = 30)

"P<0.05 " P<0.01," P<0.001,” P<0.0001.
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Table 1 Distribution of B lymphocytes and their subgroups in pemphigus patients after ofatumumab-targeted therapy at T1, T3, and T6

T1 (n=27) T3 (n=24) T6 (n=17)

Item

X+s Median (IQR) Min-Max X+s Median (IQR) Min-Max X+ Median (IQR)  Min-Max
Naive B/% 12.99 £12.11 9.09 (3.85-20.5) 0-38.24  20.82 +22.19 14.78 (6.47-19.46) 2.83-81.42 27.05 + 25.31 20.21 (13.68-29.62) 4.05-92.39
Memory B/% 86.47 + 11.83 90.91 (79.03-94.3) 61.76-100 79.04 + 22.12 85.22 (80.52-93.53) 18.58-97.14 72.93 + 25.32 79.79 (70.19-86.32) 7.53-95.95
Plasmablasts/% 39.98 + 30.45 28.47 (20-61.3) 0-96 28.95 +23.15 30.98 (6.47-44.38)  0-70.35  16.19 +20.76 10.28 (5.47-13.33) 0.88-82.66
Total B/(cells/pL) 561+4.11 4.9 (2.66-7.43) 0.29-18.43 14.48 + 11.75 11.46 (6.21-18.18) 1.02-41.56 27.47 + 18.48 20.51 (15.59-41.4) 7.49-67.45
Naive B/(cells/pL) 0.76 + 1.38  0.39 (0.14-0.76) 0-7.04 355+6.13  0.95(0.49-2.99) 0.1-27.38 10.6 + 16.41 3.35(1.93-8.86) 0.3-57.56
Memory B/(cells/uL) 4.85+3.35 4.21(1.99-7.33) 0.29-12.57 10.92 +8.47 10.47 (4.16-14.17) 0.66-31.3 16.87 + 10.44 14.82 (10.28-19.68) 4.69-42.92
Plasmablasts/(cells/uL) 2.14 +2.28 1.39(0.72-2.92)  0-9.66 337+4.77 1.43(0.7-4.13) 0-22.65 2.68 £ 2.09 1.9 (1.28-3.01) 0.27-7.52

IQR: interquartile range.
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Fig 2 Trends of B lymphocytes, specific antibodies, and immunoglobulin populations in the pemphigus group after ofatumumab-targeted therapy

The curve shows the population average trend fitted using the natural cubic spline method. T1, T3, and T6, correspond to first follow-up (approximately 1 month),

second follow-up (approximately 3 months), and third follow-up (approximately 6 months), respectively. The scattered points in the figure are plotted according to the
actual visit times of the patients.
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Fig 3 Individual trajectories of B lymphocytes and their subsets in pemphigus patients before and after ofatumumab-targeted therapy

The change trajectories of case 1 and case 2 differ from those of the other patients.
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JFiP=0.043), MTCIZBAH T L I BE AR 4007 R 4% i 1]
A ZRY TG4 8L REREAIgG. IgAT
IgMIEALTE S T AR G2 22 5

i 22 HINMOSD B 45 VAT Hi J5 A Bt L A0 A
TR ([F5) & B, KZEINMOSD B A AR M 42—
YR R BRA I, TET 13 T6.2 M) Bibk L 4 AR e H9 4=, LA
WIGABAIMIE K 320 HA 1ITE6A ] I BAH A 41 HE
) 381252 - 247 K 184 R £109.85 cells/pL, 1 IZ BN A %X
R TR BANN, IgAUGZ i TREAIIME, 245G I RAE
AR B AT PO i T 00y K o
24 REFMNHLEBEREEETIEREHBRESR
T

WE6IT N, RATIEH I AN A/ T1(1.39 cells/uL
vs. 0.10 cells/pL, #Z1F 5 P=0.002) 52 T3(1.43 cells/pL vs.
0.08 cells/uL, 1 1E 7 P< 0.001) ¥4 i 3 7 FNMOSDA, &
TOHT WG 2H 25 51 2 5 BRI 53 LU AE 25 s 1] 4 9 4 )
W25 RIREARLIIRST R AT IR B 4
HAELTO 2 TR (5.35 cells/pL vs. 1.37 cells/pL, ®IEJG

%2 NMOSDE&HHEATT AT T3 ToRI B B4R LB 5#
Table 2 Distribution of B lymphocytes and their subpopulations in NMOSD patients after inebilizumab-targeted therapy at T1, T3, and T6

T1 (n = 14) T3 (n=11) T6 (n = 25)
Item
Its Median (IQR) Min-Max X+s Median (IQR) Min-Max X+s Median (IQR) Min-Max
Naive B/% 21.05 £ 35.49 0(0-38.24) 0-100 35.65 + 44.88 0(0-79.38) 0-100 50.26 £+ 38.73 60 (2.98-82.49)  0-100
Memory B/% 12.71 +£28.92 0(0-2.23) 0-100 5.57 £ 11.45 0(0-3.22) 0-34.78  21.06 £26.44 3.98(2.98-33.33) 0-100
Plasmablasts/% 59.14 + 114.07 0.02 (0-68.75)  0-400  44.09+118.74  0(0-21.5) 0-400  44.61 +105.67 3.98 (1.82-33.34)  0-500
Total B/(cells/pL) 0.26 £ 0.79 0(0-0.11) 0-2.98 0.46+0.85 0.08 (0.01-0.25) 0-2.57 4.45+10.09 1.68(0.17-2.98) 0-47.5
Naive B/(cells/uL) 0.24 +0.79 0(0-0.1) 0-2.98 0.37+0.75  0.07 (0-0.21) 0-2.4 3.46+8.67 0.59(0.15-2.98)  0-43.6
Memory B/(cells/uL) 0.23 £0.79 0(0-0.03) 0-2.98 0.09+£0.18 0(0-0.08) 0-0.58 2.04+3.58 0.31(0.03-2.98) 0-15.64
Plasmablasts/(cells/uL) ~ 0.37 £0.77 0.1(0.07-0.34) 0-2.98 0.11+0.15  0.08 (0-0.15) 0-0.48 1.85+2.98 0.2 (0.06-2.98) 0-9.85
IQR: interquartile range.
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Fig 4 Trends of B lymphocytes and immunoglobulin populations in the NMOSD group after inebilizumab-targeted therapy
The curve shows the population average trend fitted using the natural cubic spline method. T1, T3, and T6, correspond to first follow-up (approximately 1 month),

second follow-up (approximately 3 months), and third follow-up (approximately 6 months), respectively. The scattered points in the figure are plotted according to the

actual visit times of the patients.
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Fig 5 Individual trajectories of B lymphocytes and their subsets in NMOSD patients before and after inebilizumab-targeted therapy

The change trajectory of case 3 is different from those of the other patients.
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Fig 6 Analysis of differences in plasmablasts in two autoimmune diseases before and after targeted therapy

TO, T1, T3, and T6, correspond to baseline, first follow-up (approximately 1 month), second follow-up (approximately 3 months), and third follow-up

(approximately 6 months), respectively.
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