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ABSTRACT Objective: To explore the predictive value of the combined detection of serum interleukin-17 (IL-17), interleukin-32
(IL-32), interleukin-33 (IL-33) and interleukin-37 (IL-37) in the early treatment response of primary multiple myeloma (MM) patients
who received bortezomib based first-line treatment. Methods: 176 cases of primary MM patients in our hospital from July 2018 to March
2021 were selected as the research object. All patients received bortezomib based first-line treatment. They were divided into sensitive
group (142 cases) and non sensitive group (34 cases) according to the early treatment response. The levels of serum IL-17, IL-32, IL-33
and IL-37 in the two groups were detected and compared by enzyme-linked immunosorbent assay, and the predictive value of their
combined detection for early treatment response was analyzed. Results: Before treatment, the levels of serum IL-17 and IL-32 in sensitive
group were lower than those in non sensitive group, and the levels of IL-33 and IL-37 were higher than those in non sensitive group (P<<
0.05). Multivariate Logistic regression analysis showed that age 2 65 years, serum IL-17 2 29.70 pg/mL, IL-32 2 63.02 ng/L, tumor
stage III were the risk factors of early treatment response (P<<0.05), IL-33 > 141.97 pg/mL, IL-37 > 69.17 ng/L were the protective
factors (P <<0.05). The area under the curve (AUC) of serum IL-17, IL-32, IL-33 and IL-37 combined detection in predicting early
treatment response was 0.866 (95% CI: 0.801-0.972). Conclusion: Age, tumor stage, serum IL-17, IL-32, IL-33 and IL-37 are the
influencing factors of early treatment response in MM patients. Combined detection of the levels of serum IL-17, IL-32, IL-33 and IL-37
has a high predictive value for early treatment response in MM patients receiving bortezomib based first-line treatment.
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Table 1 Comparison of treatment plan and treatment time between sensitive group and non sensitive group [n( % )]

Non sensitive group

Items Sensitive group(n=142) (n=34) x P

Treatment plan BD 64(45.07) 15(44.12) 0.186 0911
VCD 41(28.87) 11(32.35)
VDT 37(26.06) 8(23.53)

Treatment time 1 course of treatment 14(9.86) 2(5.88) 1.784 0.775
2 course of treatment 17(11.97) 5(14.71)
3 course of treatment 33(23.24) 7(20.59)
4 course of treatment 52(36.62) 11(32.35)
5 course of treatment 26(18.31) 9(26.47)

%= 2 WA 1L-17 . 1L-32,1L-33,IL-37 7K F Eb Bz (45 )
Table 2 Comparison of serum IL-17, IL-32, IL-33 and IL-37 levels between the two groups( xzs )

Groups n IL-17(pg/mL) 1L-32(ng/L) IL-33(pg/mL) IL-37(ng/L)
Sensitive group 142 27.36+3.34 57.86+6.79 156.74+19.78 77.65+15.78
Non sensitive group 34 39.47+4.18 84.57+7.13 80.26+13.65 33.76+11.33
13 -18.046 -20.405 26.651 18.665
P 0.000 0.000 0.000 0.000

23 HMREEET KM ENEMEZENEERERS T
SRR, FRY <65 % . M o T HAA I IL-17<

29.70 pg/ml IL-32 <63.02 ng/L IL-33 >141.97 pg/ml IL-37 >

69.17 ng/L {1 3 T o7 L S50sk 2 5 F AR BUR 2 (P<<0.05) ;

PR 2T AR AR AT LB | i 3 7L IR M0 U | i 3
B2 fHERAE 1 (B2-MG) | 20 M 31255 Hh s 2 0 L £91) | 7k 0 40
Ji A9 BAAZ AR A5 | it B ER 1 e R R
FH A2 R TEGFE L(P>0.05),, #EHLE 3.

R 3 MBI KSR HMERNAR RS [(51(%)]

Table 3 Univariate analysis of influencing factors affecting early treatment response [n( % )]

Items Sensitive group(n=142) Non sensitive group(n=34) x P

Age 2 65 years 48(33.80) 21(61.76) 8.999 0.003
<65 years 94(66.20) 13(38.24)

Gender Male 82(57.75) 21(61.76) 0.182 0.669
Female 60(42.25) 13(38.24)

Hemoglobin Normal 60(42.25) 15(44.12) 0.039 0.843
Low 82(57.75) 19(55.88)

Albumin Normal 51(35.92) 12(35.29) 0.005 0.946
Low 91(64.08) 22(64.71)

Serum creatinine Normal 78(54.93) 16(47.06) 0.683 0.409
High 64(45.07) 18(52.94)

Tumor stage I stage 45(31.69) 4(11.76) 22.103 0.000
II stage 61(42.96) 7(20.59)
IIT stage 36(25.35) 23(67.65)

Leukocyte count Normal 69(48.59) 15(44.12) 0.220 0.639
Low 73(51.41) 19(55.88)

Neutrophils ratio Normal 52(36.62) 12(35.29) 0.021 0.885
High 90(63.38) 22(64.71)
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Table 3 Univariate analysis of influencing factors affecting early treatment response [n(% )]

Items Sensitive group(n=142) Non sensitive group(n=34) x P
Lymphocyte ratio Normal 59(41.55) 12(35.29) 0.446 0.504
Low 83(58.45) 22(64.71)
Monocyte ratio Normal 99(69.72) 23(67.65) 0.055 0.814
High 43(30.28) 11(32.35)
Platelet count Normal 113(79.58) 25(73.53) 0.593 0.441
Low 29(20.42) 9(26.47)
Serum globulin Normal 31(21.83) 6(17.65) 0.289 0.591
High 111(78.17) 28(82.35)
Serum lactate dehydrogenase Normal 49(34.51) 11(32.35) 0.057 0.812
High 93(65.49) 23(67.65)
Plasma B2 microglobulin Normal 28(19.72) 7(20.59) 0.013 0.909
(B2-MG) .
High 114(80.28) 27(79.41)
Immunoglobulin type IgGk type 51(35.92) 11(32.35) - 0.394
IgG\ type 37(26.06) 9(26.47)
IgAk type 17(11.97) 3(8.82)
IgAN type 20(14.08) 5(14.71)
IgMk type 4(2.82) 2(5.88)
IgMN type 2(1.41) 1(2.94)
Light chain « type 3(2.11) 0(0.00)
Light chain \ type 8(5.63) 3(8.82)
Serum IL-17 <<29.70 pg/mL 87(61.27) 6(17.65) 20.946 0.000
2 29.70 pg/mL 55(38.73) 28(82.35)
Serum IL-32 <<63.02 ng/L 81(57.04) 5(14.71) 19.677 0.000
= 63.02 ng/L 61(42.96) 29(85.29)
Serum IL-33 < 141.97 pg/mL 58(40.85) 27(79.41) 16.340 0.000
>141.97 pg/mL 84(59.15) 7(20.59)
Serum IL-37 < 69.17 ng/L 56(39.44) 25(73.53) 12.835 0.000
>69.17 ng/L 86(60.56) 9(26.47)

2.4 SN0 REIETT R BRI S E 2 A & B 2 logistic E]JA9 47
ZERL LR A2 65 & LI IL-172 29.70 pg/mL IL-322
63.02 ng/L iy 73 B T B AR 440 0K Ry il — Zeiy T I R
WG MM 8 F B HIG T SOR BB fE B I R (P<<0.05),
IL-33>141.97 pg/mL .IL-37>69.17 ng/L &M K b Fe it —
IRTT T R IPIE MM R 3 BIEIT RO U R P E &R
(P<0.05), WL 4.
2.5 Mi% 1L-17,1L-32,1L-33,1L-37 BE A4 B &
ML TL-17 JL-32 TL-33 \TL-37 Sz Az 56¢ - e ) Tt il
B AA R A R — 2387 2 WA MM R B TR T RO
PR IZE TR AL (AUC) 4332k 0.700.,0.724.0.747 .0.752 Fi
0.866,95% CI 4% 1| 24 0.446 ~0.958 .0.529 ~0.918.,0.494 ~

0.982.0.556~0.922 .0.801~0.927, H.hBELE M2 KRk fEiR
5 AUC K 7 e S i o B 18 2 45 B 7 P46 B A 1
BET. PELZE S A L,
3 9tig

5 MM K9 i B o, HLIAP A ik o S e S e BR 26 11,
5y FER B LR BB, R LT 60%( MM A
o R 0 5 L 58 0 R 09, 0 A2 ol B S
VTR, IR AOK S — R WA AR A 2
THREAIE S AN T 2445 MM 40, V5 ZRh4n i 8 11 2
FEIE T 96 MM R 5 AL 25 i 25 019 sk
VAYT MM T4 5 B G SR S PN B R, SR R
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Table 4 Multivariate Logistic regression analysis of influencing factors affecting early treatment response

Indexes / factors B Se Wald P OR or 95.% confidence
interval
Constant 0.108 0.054 4.001 0.045 -
IL-17 0.735 0.273 7.254 0.007 2.085 1.222~3.560
IL-32 0.794 0.213 13.876 0.000 2.213 1.457~3.359
IL-33 -0.412 0.139 8.743 0.003 0.662 0.504~0.870
IL-37 -1.121 0.305 13.527 0.000 0.326 0.179~0.592
Age 0.332 0.151 4.808 0.028 1.394 1.036~1.875
Tumor stage 0.630 0.252 6.255 0.012 1.877 1.146~3.076
% 5 M [L-17,1L-32,1L-33,IL-37 REES BT &
Table 5 Predictive value of serum IL-17, IL-32, IL-33, IL-37 and combined detection

Indexes AUC(0.95CI) Threshold Sensitivity Specificity Jordan index Accuracy

IL-17 0.700(0.446~0.958) 32 pg/mL 0.683 0.735 0.418 0.693

IL-32 0.724(0.529~0.918) 68 ng/L 0.732 0.706 0.438 0.727

IL-33 0.747(0.494~0.982) 130 pg/mL 0.754 0.706 0.460 0.744

IL-37 0.752(0.556~0.922) 66 ng/L 0.718 0.735 0.453 0.722

Joint detection of the four 0.866(0.801~0.927) 0.852 0.882 0.734 0.858

1.0
0.8 |
Z 06
2
2 —0— IL-17
£
©n 04 —0— IL-32
—O— IL-33
/ —A— IL-37
02 1y —s/— The joint
@EOAYV Cut-off point
0.0 L A
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity
B 1 i [L-17,10-32,1L-33,1L-37 R EX & E BUl M E i
ROC ph£
Fig. 1 ROC curve of predictive value of serum IL-17, IL-32, IL-33, IL-37

and combined detection
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PR A SN, T 9 2 7 1 3 1 5 3 A R A T, S
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AWFFE R, BURLLIRYT AT M 1L-17 IL-32 KPR FHE
R, M 1L-33 \IL-37 7K TARGURRAL , 487 i IL-17
IL-32 IL-33 \IL-37 7K 54730 MM i35 IR SOB A ¢,
FLHRG I 1 % TL-17 JIL-32 IL-33 \IL-37 /K A 1 T B 3 340 b
BIPEAKIAYT MM R E I L NP SRR M2 IR logistic
[ A R 3 AT 45 3 7R, AR 2 65 % | MY IL-172 29.70
pg/mL IL-322 63.02 ng/L it 43351 T S 44K by Betid—
RIRIT T RMPIE MM R BB TAUR BUR M G I B &
IL-33>141.97 pg/mL IL-37>>69.17 ng/L 30l &4/ K Sy S hl—
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ARFFRPRY], WP OKIRYT MM TR 25 5% K kB Ak
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