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[ Abstract | Objective To evaluate the efficacy and safety of obinutuzumab (OBZ) in the treatment of refractory
primary membranous nephropathy (pMN). Methods The clinical data of 15 patients with refractory pMN who received
OBZ treatment in Department of Nephrology of The First Affiliated Hospital of Naval Medical University between Jan.
2022 and Sep. 2024 were retrospectively analyzed, and they included basic information, relevant laboratory indexes, clinical
and immunological outcomes, and adverse events. Results Among the 15 patients with refractory pMN, 14 (93.3%) were
phospholipase A2 receptor (PLA2R)-associated membranous nephropathy (10 cases with positive PLA2R by renal biopsy
and 4 cases with no recorded PLA2R results by renal biopsy but with positive serum PLA2R antibodies). During the follow-
up period, all 15 patients achieved clinical remission, with 4 (26.7%) patients achieving complete remission and 11 (73.3%)
patients achieving partial remission. Of the 12 patients with positive serum PLA2R antibodies, 11 patients had continuously

positive serum PLA2R antibodies before OBZ treatment, and 9 (81.8%) patients achieved immunological remission after OBZ
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treatment. All the 15 patients had previously received immunosuppressive therapy, and all of them were classified as refractory

pMN, with 7 (46.7%) patients having been treated with cyclophosphamide combined with corticosteroids, 2 (13.3%) patients

having been treated with calcineurin inhibitor combined with corticosteroids, 11 (73.3%) patients having received rituximab.

During the treatment, 2 (13.3%) cases of adverse events were observed: 1 patient experienced transient liver dysfunction,

and the transaminase returned to normal after discontinuing atorvastatin; another patient developed a positive T-cell spot test

for Tuberculosis infection during the intertreatment interval and successfully completed the subsequent OBZ treatment and

achieved clinical remission after treatment with isoniazid and rifampicin. Conclusion OBZ demonstrates favorable clinical

efficacy in the treatment of refractory pMN, with a low incidence of adverse events.
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Fig1 Clinical and immunological outcomes of
refractory pMN patients after obinutuzumab treatment
Probability of achieving clinical remission (partial or complete
remission) in total cohort (n=15) and immunological remission in
phospholipase A2 receptor-associated subgroups (7= 11) following 0.131; 9.0 (1.0, 61.9) uL vs 29.6 (119, 176.9)/ uL,

obinutuzumab therapy. pMN: Primary membranous nephropathy. P=0.196) ] ., WF* 1.

F1 15 FIEAY pMN BERZHRBHATTAIENSEBIERETWL
Tab 1 Changes of outcome indexes of 15 refractory pMN patients before and after obinutuzumab treatment
Serum anti-PLA2R titer/

od! oyl .. .
Initial® Final® Initial® Final® Initial’ Final®

1 Yes 10.76 2.44 20.0 24.0 36.4 <5 Yes Yes

2 Yes 2.18 0.11 32.0 46.0 Negative Negative Yes Negative

3 Yes 3.24 0.32 27.0 45.0 141.4 <2 Yes Yes

4 Yes 8.86 0.70 20.0 43.0 158.1 <2 Yes Yes

5 Yes 10.75  Unknown® 24.0 33.0 67.6 <2 Yes' Yes

6 Yes 0.76 0.24 39.0 44.0 76.8 Negative® Yes Negative®

7 Yes 9.17 3.46 21.0 42.0 246.7 <5 Yes Yes

8 Yes 4.01 0.45 25.0 42.5 513.5 0.68 Yes Yes

9 Yes 6.60 2.65 19.0 28.0 230.7 Unknown® Yes Unknown®
10 Yes 5.55 0.12 27.0 44.0 66.0 Unknown® Yes Unknown®
11 Yes 1.56 0.50 38.0 42.0 Negative Negative Yes Negative
12 Yes 7.72 1.18 21.0 39.0 83.6 <2 Yes Yes
13 Yes 12.34 1.46 20.0 38.0 330.2 <2 Yes Yes
14 Yes 4.77 2.50 20.0 31.3 21.2 <2 Yes Yes
15 No 2.85 0.27 36.0 47.0 Negative Negative Yes Negative
M (0, Oy) 5.6 0.6 24.0 42.0 112.5 2.0

(2.9,9.2) (0.3,2.5) (20.0,32.0) (33.0,44.0) (66.4,242.7) (2.0,3.5)

P value 0.001 0.001 0.008

* Positive PLA2R by renal biopsy, or negative PLA2R by renal biopsy but positive serum PLA2R antibody; ": The level of
laboratory indicators before treatment with obinutuzumab; ¢ The level of laboratory indicators at the last follow-up; % The peak
value of serum PLA2R antibody titers during the course of pMN; °: 24h-UP or serum PLA2R antibody titers were not detected during
follow-up; " The urine protein-to-creatinine ratio was 0.9 g/g, compared with 6.4 g/g before obinutuzumab treatment, meeting the
criteria for clinical remission; ®: Serum PLA2R antibody turned negative before obinutuzumab treatment. pMN: Primary membranous

nephropathy; PLA2R: Phospholipase A2 receptor; 24h-UP: 24 h urinary protein; Salb: Serum albumin.

DL 52 OBZ I6 Y7 1l 1 45 ARy FE 4K F, (05,29).16(03, 41) .05 (0.1, 1.2) g/d,
24 hREEFIERD, WS A& M. M PLA2R YUK H5EZOKFH S HASHFE L (P=0.039,
ARG ER K 2, 24 W REFHERTEVIRSGZ)  0.002, 0.001. 0.018) .
JE 1,306, 12 B FREE2.7(1.3,6.8) . 1.9
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Fig2 Trends in laboratory indexes of refractory pMN
patients within 12 months after obinutuzumab treatment
After obinutuzumab treatment, the 24h-UP was significantly
decreased in 14 patients, the Salb level was significantly
increased in 15 patients, and the serum PLA2R antibody titer
was significantly decreased in 9 patients with serologically
antibody-positive and antibody titers monitored during follow-
up. The data were presented as M (/QR). pMN: Primary
membranous nephropathy; 24h-UP: 24 h urinary protein; Salb:
Serum albumin; PLA2R: Phospholipase A2 receptor.
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