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[ Abstract | Objective To evaluate the clinical characteristics and their associations with treatment
response and prognosis in multiple myeloma (MM) patients with positive autoantibody profiles (PA).
Methods This single-center retrospective cohort study enrolled 189 MM patients who had undergone the
autoantibody profile tests at the Gansu Provincial Clinical Medical Research Center for Molecular Diagnosis
and Treatment of Hematological Diseases, the First Hospital, Lanzhou University, from April 2015 to April
2025. Follow-up data were collected until August 1, 2025. Based on the autoantibody profile results, patients
were categorized into a negative autoantibody profiles group (NA) and a PA group for comparison of baseline
characteristics and treatment responses between the two groups. The assessment of treatment response
included the overall response rate (ORR), complete response (CR) rate, partial response (PR) rate, non-
response rate, and the utilization rates of key therapeutic strategies, such as anti-CD38 monoclonal antibody
therapy and autologous hematopoietic stem cell transplantation (auto-HSCT). Furthermore, the PA group
patients were stratified into three subtypes based on antibody profiles: antinuclear antibody (ANA)-positive,
anti-extractable nuclear antigen (ENA) antibody-positive, and antineutrophil cytoplasmic antibody (ANCA)-
positive, to analyze prognostic differences. The Kaplan-Meier survival curve was used to calculate median
survival time, and Cox regression analysis was performed to evaluate prognostic factors. Results A total of
189 patients with MM were included, with 57 (30. 16%) in the PA group and 132 (69. 84%) in the NA group.
All patients received treatment; 58 (30.69%) received anti-CD38 monoclonal antibody therapy, and 57
(30. 16%) underwent auto-HSCT. After induction therapy, the ORR was 75. 66% (143/189), comprising a PR
in 43.39% (82/189) and a CR in 32. 28% (61/189). The CR rate was significantly lower in the PA group than
in the NA group (21. 05% wvs 37. 12%, P=0.031). At a median follow-up of 39 months (IQR 16 to 59), the
median progression-free survival (PFS) was 37 months (IQR 16 to 58) for the entire cohort, while the median
overall survival (OS) was not reached. Kaplan-Meier analysis showed significantly shorter median PFS in the
PA group versus the NA group (31 vs 43 months, P=0.048). Subgroup analysis based on specific
autoantibodies revealed that patients with anti-ENA antibody positivity had significantly shorter median OS
(41 vs 61 months, P=0.038) and PFS (28 vs 41 months, P=0.001) than those without. No significant
differences in OS or PFS were observed between ANA/ANCA-positive and -negative groups. Cox regression
identified anti-ENA antibody positivity (P=0. 004) and male sex (P<0. 001) as independent risk factors for OS,
whereas achievement of CR post-induction (P=0.002) and anti-CD38 therapy (P=0.008) were protective
factors. For PFS, independent risk factors were male sex (P<0. 001) and anti-ENA positivity (P<0. 001), with
protective factors including elevated fibrinogen (P=0.011), achievement of CR (P=0.009), and anti-CD38
therapy (P=0.011). Conclusion MM patients with positive autoantibodies exhibit inferior responses to
induction therapy and poor long-term outcomes. Anti-ENA antibody positivity is an independent risk factor for
both OS and PFS in MM.
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F1 PAENABEMNIGKREZWEFFELRIF (%), 555, M (P, Pyg) ]
Table 1 Comparison of clinical and laboratory characteristics between the PA and NA groups[n( %) ,x+s,M (P,;, P,,) |

Characteristics NA (n=132) PA (n=57) P
Agelyears 0. 893
<65 89(67.42) 39(68. 42)
=65 43(32.58) 18(31.58)
Gender 0. 169
Female 62(46.97) 32(56. 14)
Male 70(53.03) 25(43.86)
M protein type 0.109
IsG 57(43.18) 32(56. 14)
IgA 36(27.27) 13(22.81)
IgD 4(3.03) 1(1.75)
Light chain only 31(23.48) 9(15.79)
Others 4(3.03) 2(3.51)
FLC 0. 695
Kappa 74(56.06) 29(50. 88)
Lambdad 55(41.67) 26(45.61)
Nonsecretory 3(2.27) 2(3.51)
DS stage 0.419
I 10(7.58) 3(5.26)
II 37(28.03) 14(24. 56)
I 85(64.39) 40(70. 18)
ISS stage 0. 642
I 21(15.91) 7(12.28)
I 38(28.79) 17(29. 82)
I 73(55.30) 33(57.89)
ACCI 0. 004
Low risk 32(24.24) 6(10.53)
Intermediate risk 53(40.15) 20(35.09)
High risk 33(25.00) 18(31.58)
Very high risk 14(10. 61) 13(22.81)
Hb/(g/L) 93. 00+28. 52 84.07+27. 13 0. 046
M protein /(g/L) 38. 80+27. 04 37.7326. 74 0.873
B,-MG/(mg/L) 5.70(3.37, 11.19) 6. 10(4.00, 9.70) 0. 999
WBC/(10°/L) 5.11(3.81, 6.45) 4.30(3.22, 6.38) 0.110
SF/(ng/mL) 341.60(183. 10, 704. 55) 217.65(85.37, 538.34) 0.034
LDH/(U/L) 171.00(136.27,211. 11) 201.00(147.05,292. 00) 0. 007
CR 49(37.12) 12(21.05) 0. 031

FLC: Free light chain; DS: Durie-salmon; ISS: International staging system; ACCI: Age-adjusted Charlson index; Hb: Hemoglobin; 3
2-MG: B2-microglobulin; WBC: White blood cell count; SF: Serum ferritin; LDH : Lactate dehydrogenase

2.2 BHFIREMELSEZGMMEELBEME
ENTIEMIN T AN D B Sl N LN f i E b ey7
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A7 KB A PR B R 5 S KA T 58, AR 43 3l hy
12.(6.35% ) 151 5 JFH B3 425 1 O 16 65 b € K A8 O 2%
10 (5.29% ) 171 5% FH R I8 B Rl 166 5 Ml 98 K A 7 8 .
5 (2. 65% ) 1R AN A KA U0 ) B2 B 5 1l 2 K Ay
TR WA, A 10 BB E 32 T &Pt CD38 L4t

RTT T 6, A B R B 132 T RORBR G r 58, Hody
20 i 8 R T HAIRYY

169 1] F 35 7] 3145 52 2T P ROl B kL. BLBASI Y
S SRR (overall response rate, ORR) 4 75. 66%, H:
1 CR M 32.28%, PR N 43.39% , ToR0% 1 13. 76%.
ZH A LA 7, PA 2H BB 35 ) ORR IR T NA 20 (70. 20%
vs 78. 00%, P=0. 249, K 1A) . PAZLAY CR(21.05%) &
FLT NA4(37. 12%,P=0. 031) , 1fi] PA 41 F1 NA 41 PR
#%(49. 10% vs 40. 90%) 5 JCRH (15. 8% vs 12. 90%)
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100
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RERA PR R FE A 0S el DA, BEK T
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Hh A PRS i A T BH M 41 (41 vs 28 4~ A, P=0. 001,
K 2D). SR, ANA GBS PH AL 2 B 47 0S
(61 vs 624 H ) e 37 PFS(35 ws 371 H ), L S ANCA
T 2 5 BH PR i A 0S (61 ws 344 1) S
{7 PFS(37 vs 31 ) I 22 S G124 L, AHE
B 5B AR BH M 0 ) A SR AR G
2.4 Cox B1)A 5 #r kA B & ki MM 2 MM )
EOP A i
R T VA A A B W AR AR X F B AR B
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PR Ineffective ~ Unknown B

A': Comparison of the overall response rate (ORR) following induction therapy between the PA and NA groups; B: Comparison

of response categories (CR, PR, Ineffective, and Unknown) following induction therapy between the PA and NA groups
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Figure 1 Intergroup comparison of induction treatment efficacy in MM patients stratified by autoantibody profile
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Table 2 Cox regression analysis for prognosis factors associated with OS in MM patients

Univariable analysis

Multivariable analysis

Variable

HR(95%CI) r HR(95%CI) P
Age( =65 vs <65 years) 2.323(1.399~3.837) 0. 001 1. 138(0. 598~2. 152) 0. 691
Gender(Male vs Female) 2.229(1.359~3.741) 0. 001 3.592(1. 842~7.253) <0.001
Hb 0.990(0. 981~0. 999) 0. 024 0.995(0. 983~1.007) 0.442
PLT( =100x10°/L vs <100x10°/L) 0.416(0. 247~0. 722) 0. 002 0.671(0. 356~1.302) 0.233
Serum total cholesterol 0.994(0. 988~1. 000) 0. 040 1.008(0. 999~1.017) 0. 098
Serum total triglyceride 0.681(0.452~0.972) 0.033 0.798(0. 508~1. 173) 0.270
Activated partial thromboplastin 0. 949(0. 905~0. 993) 0. 024 0.952(0. 900~1. 000) 0. 051
Fibrinogen 0.782(0. 595~1. 006) 0. 056 0.763(0. 546~1. 056) 0. 105
Autoantibody profile(yes vs no) 1.422(0. 891~2. 383) 0.204 - -
ANA (yes vs no) 0.913(0. 421~1.755) 0. 798 - -
ENA (yes vs no) 2.066(0.903~4. 121) 0.082 4.197(1. 624~9.922) 0. 004
ANCA (yes vs no) 1. 109(0. 270~2. 999) 0. 864 - -
1ssC 1) Reference Reference
1SSl 2.710(1. 311~6. 378) 0. 006 1. 463(0. 527~4. 402) 0.472
ISS(In) 1. 654(0.718~4.133) 0.242 2.250(0. 854~6. 586) 0. 103
ACCI(Low risk) Reference Reference
ACCI(Intermediate risk ) 0.997(0. 531~1. 956) 0.992 - -
ACCI(High risk) 1.710(0. 846~3. 531) 0.135 - -
ACCI(Very high risk) 1.903(0. 668~4.797) 0.213 - -
CR(yes vs no) 0.273(0. 139~0. 496) <0. 001 0.353(0. 169~0. 683) 0. 002
anti-CD38 mAb(yes vs no) 0.304(0. 140~0. 589) <0. 001 0.366(0. 150~0. 784) 0. 008
auto-HSCT(yes vs no) 0.262(0. 124~0. 497) <0. 001 0.489(0. 198~1. 116) 0. 091

Hb: Hemoglobin; PLT: Platelet count; ISS: International staging system; ACCI: Age-adjusted Charlson index; anti-CD38

mAb: Anti-CD38 monoclonal antibody
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Table 3 Cox regression analysis for prognosis factors associated with PFS in MM patients

Univariable analysis

Multivariable analysis

Variable

HR(95%CI) P HR(95%CI) P
Age( =65 vs <65 years) 2.196(1.327~3.612) 0. 002 1. 118(0. 603~2. 077) 0.723
Gender(Male vs Female) 2.378(1.445~4.003) <0.001 3.826(1.961~7.752) <0. 001
Hb 0.992(0. 982~1. 001) 0. 086 0.998(0. 985~1.010) 0.724
PLT( = 100x10°/L »s <100x10°/L) 0.530(0.317~0.913) 0.023 0.937(0. 489~1. 847) 0. 846
Serum total cholesterol 0.995(0.989~1.001) 0. 082 1.007(0. 998~1. 016) 0. 105
Serum total triglyceride 0.714(0. 474~1.016) 0. 063 0.977(0. 601~1. 460) 0.920
Activated partial thromboplastin 0.958(0.915~1.000) 0. 052 0.958(0. 909~1. 002) 0. 059
Fibrinogen 0.769(0. 589~0. 985) 0. 037 0. 671(0. 483~0.916) 0.011
Autoantibody profile(yes s no) 1.612(0.919~2.739) 0. 094 1.303(0. 595~2. 677) 0.493
ANA (yes vs no) 1.001(0. 461~1.929) 0.999 - -
ENA (yes vs no) 3.037(1.321~6. 117) 0.011 4.197(1.624~9.922) <0. 001
ANCA (yes vs no) 0.914(0. 223~2. 475) 0.878 - -
1ssC 1) Reference Reference
1ssCIl) 2.472(1.201~5.793) 0.012 1.111€0. 434~3.014) 0. 829
ISSCI) 1.515(0. 662~3.757) 0.332 1. 680(0. 675~4. 567) 0.272
ACCI(Low risk) Reference Reference
ACCI(Intermediate risk ) 1.011(0. 540~1.979) 0.974 - -
ACCI(High risk) 1.535(0. 760~3. 167) 0.232 - -
ACCI(Very high risk) 1.302(0. 459~3. 267) 0.598 - -
CR(yes vs no) 0.306(0. 159~0. 550) <0. 001 0. 414(0. 197~0. 809) 0. 009
anti-CD38 mAb(yes vs no) 0.325(0. 150~0. 624) <0. 001 0.376(0. 157~0. 807) 0.011
auto-HSCT (yes vs no) 0.282(0. 135~0. 531) <0. 001 0.533(0. 214~1.229) 0.143

Hb: Hemoglobin; PLT: Platelet count; ISS: International staging system; ACCI: Age-adjusted Charlson index; anti-CD38

mAb: Anti-CD38 monoclonal antibody
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Figure 3 Comparison of survival in MM patients stratified by autoantibody profile and treated with anti-CD38

monoclonal antibody or auto-HSCT
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