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Correlation Between Serum LDH, IL-6 and Early Treatment Response in Newly
Diagnosed Multiple Myeloma Patients

XIAO lJingjing, MAO Peipei
(Department of Hematology, Nanyang Central Hospital, Nanyang, Henan 473000, China)

[ Abstract] Objective To investigate the correlation between serum lactate dehydrogenase (LDH) and
interleukin-6 (IL-6) and early treatment response in newly diagnosed multiple myeloma (MM) patients. Methods A
total of 109 newly diagnosed MM patients in Nanyang Central Hospital from January 2021 to December 2023 were
enrolled. All patients received bortezomib-based first-line chemotherapy for 1 to 5 consecutive courses, and treatment
response was evaluated at one week post-treatment. The 109 patients were divided into two groups: response group (n=80)
and non-response group (n=29), the data between the two groups were compared, and the correlation between serum

LDH, IL-6 and treatment response was analyzed. Results Compared with the response group, the non-response group
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had a significantly higher proportion of patients with age = 65 years, disease stage III , and levels of f2-MG, LDH, and
IL-6 at diagnosis (P<0.05). Logistic regression analysis showed that age, disease stage, abnormal levels of f2-MG, LDH
and IL-6 at diagnosis were related to early treatment non-response in newly diagnosed MM patients (P <0.05). Restricted
cubic spline analysis and interaction test showed that there was a non-linear dose-response relationship between the no-response
risk of early treatment and serum LDH and IL-6 levels in newly diagnosed MM patients (P<0.05). When the serum LDH and
IL-6 levels were greater than 237.95U/L and 113.59pg/mL, respectively, the no-response risk of to treatment increases with
the increase of LDH and IL-6 levels, and there is a positive interaction between LDH and IL-6 on the treatment response

of patients. Conclusion The early treatment response of newly diagnosed MM patients may be related to the levels of

serum LDH and IL-6, which may interact with each other and increase the risk of non-response to treatment.
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Tab.1 Comparison of basic information of patients in two groups[n(%)]
, P A .
ik %/ 4] BMI/ (kg/m>)
% E/a <65 = 65
VA 80 43 (53.75) 37 (46.25) 55 (68.75) 25 (31.25) 20.67+2.33
T2 29 19 (65.52) 10 (34.48) 12 (41.38) 17 (58.62) 20.95+2.04
1y 18 — 1.202 6.732 0.572
PH — 0.273 0.009 0.568
F2 MABFRBRIY. BTARREERIUBIFEAXLL [n (%) ]
Tab.2 Comparison of disease stage, treatment plan and associated osteolytic destruction between the two groups[n(%)]
. P s L & AT R IR
4151 BIEL/ 5]
B 1B ] I BCD BTD & &
BRI 80 33 (41.25) 33 (41.25) 14 (17.50) 31 (38.75) 49 (61.25) 71 (88.75) 9 (11.25)
JCBONIEH 29 4 (13.79) 8 (27.59) 17 (58.62) 16 (55.17) 13 (44.83) 26 (89.66) 3(10.34)
Zi (8 — 3.959 2.340 0.045
P{H <0.001 0.126 0.832
®3 MABERFRABEL [n (%) ]
Tab.3 Comparison of disease types between the two groups[n(%)]
. PR
21531 % / 41
IgG % IgA %Y IgD % TR HoAthy
RV 80 37 (46.25) 17 (21.25) 6 (7.50) 13 (16.25) 7 (8.75)
P 29 14 (48.28) 4(13.79) 3(1034) 5(17.24) 3(10.34)
Vi) — 0.913
P — 0.923
x4 MEBEZTEIUERIFILE Gts)
Tab.4 Comparison of main indexes between the two groups of laboratories(x+s)

25 %/ 1 HGB/ (g/L) Alb/ (g/L) S-Ca/ ( mmol/L ) Scr/ ( wmol/L)
AR 80 75.81£15.06 36.17+8.08 2.43+0.63 170.63+18.11
el 29 70.67+13.31 38.85+7.54 2.57+0.70 175.42+20.65

tfH — 1.622 1.557 0.995 1.175

P{H — 0.108 0.123 0.322 0.243

205 % / 1) WBC/ ( x 10°/L) B2-MG/ (mg/L) 13 LDH/ (U/L) IL-6/ ( pg/mL)
ARV 80 7.01+1.63 527+1.52 230.11+£19.82 109.72+12.25
T2 29 6.72+1.48 8.69+2.03 261.03+21.59 138.42+15.34

1 — 0.840 9.457 7.024 10.080

P{H — 0.403 <0.001 <0.001 <0.001

®5 A MM BEFRHAT TR ESE&EREXMENEEPSFTER

Tab.5 Results of regression analysis of the correlation between early treatment non-response and serum LDH and IL-6 in patients with first-treatment MM

OR 95%ClI P OR 95%CI P

A= 65 % 3.117 1.296~7.493 0.011 2.119 0.198~22.739 0.535
11 2.000 0.549~7.292 0.294 5.336 0.188~151.645 0.327

JI| B 10.018 2.853~35.171 <0.001 33.664 0.602~1882.923 0.087
B2-MG 4.439 2.401~8.206 <0.001 3.757 1.265~11.155 0.017
LDH 1.082 1.047~1.118 <0.001 1.066 1.007~1.128 0.028
IL-6 1.180 1.107~1.259 <0.001 1.154 1.009~1.319 0.036

VE: OR (Odds Ratio) JytbAfitt.
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Fig. 1 Dose-response relationship between non-response risk of early treatment
and serum LDH levels in newly dignosed MM patients
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Fig.2 Dose-response relationship between non-response risk of early treatment
and serum IL-6 levels in newly dignosed MM patients
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MrAS- 200 B (%4 LDH /KSF-19 B{E y 237.95U/L,
IML7E TL-6 ZK-F-HY BB Ky 113.59pg/mL ) K5, KT
B Rk (+), AINFEEEF BIEA IR RE( - ),
MM LDH, 1L-6 /K-35 K iER, ¥ITE MM &
H AT T RN RS 2 R 2 PR A I Y 162.8
fir, BHABALE T (OR=1) ) 148.089 1%,
[V 2550 7 2 P B R RN 2 Y 11.801 £7%, FEIfiL
5 LDH. IL-6 ¥Rk MP)IH MM B & IR YT
TR AR, A 90.96% J2 W # 52 HAE 51

1o HARER I 6 iR,
3 g

AT AL R R, 7ERE, MM MR
RGN KM, HRmRzaitm ©, g s
STHARMERE, MM IGRZiHAEEE, HERNK
AR IRE MM %, LMy hE, BRY
R K EE AR, (PEZK
PEEBERI2In e (2020 44817 ) ) f8it, —Z4Ek
FARCR AT, DR BTG + Sese i35 550 + b

%+ 6 [5E LDH. IL-6 3#138 MM BE R T R MM EER

Tab. 6 Interaction of serum LDH and IL-6 on early treatment insensitivity in newly dignosed MM patients

i A or OR (95%CI)
H LY /5] TN /51 B TR
1fiL.3% LDH/IL-6 — — — — —
-/ 37 1 1 — —
+/— 25 1 1.480 0.088 24.777
—/+ 13 5 14.231 1.518 133.420
+/+ 5 22 162.800 17.843 1485.411

FEKIN R F, HARORAE R E A TIET MM
{14 B PR R0, T o s 20 B ) 2R T AR,
HTC R AR fAE T, 3 A MM 40 L N Y 2
FIER, slEgRE T ™ (H %2y R & PR 25 Fn
2k & P 24 T B0R T BCRASEE I DS 8 A7 7E
B M RI PR OGTE B H . ARG A B, 76 109 ]
WA MM B E . A 26.61% (29/109) FH497
TR o FAMEE P FEasH o FH RS (e KB 7 BIWDA
MM BE RN R, R BLTE 122 BB E A
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5%, R AT RE 52058 A T4 B SR D 2 ik
JPA G, AU B E Y AT, I
PRI A . i RIRBESRRT AL, BTG MM AT
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H WD KR mRTTRCR T4 A

iM% LDH /£ N2 S5 hE MG 1 HE R 2 —,
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FLAEIRGAN RS . A B S PP S 22 F i v v
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MM ffif 2 5 LDHA & &i54 % M, Gs K,
I3 LDH X913 MM (835X 2 A R A7 i 2545
—E MTNANE, FTREMIEE D . LDH /K0T J e
LR T AR, T A LY T R v PR A i
HAFERE ST, 5 SR AN AR R Ao A i 2 U
A5 (4 DK 38 2o 4000 3 P g 4t L B T R 7 T - B
Bk, BRI F -« BIGYE, KEAYF MM (#
Hig U GRFIEREL, WK 25 14 % S5 % A
F -k B EmERBEA XY M IL-6 HRBPIESLRETS
FREEF -« B RIAIGIN, TS E00 25 5L Rk
BRI, XF90ia MM BT, IL-6 iAW) RE
AR X AR A4 K P i 24 XU, DT s B YR 97 T
J g

AWFFEIR K P, ML LDH, 1L-6 KFXF 91 3R
MM & R WA IO AFEE A HAERT, By
M4 LDH, IL-6 ¥J & 3RiAEF, #1176 MM & 1)
1BIT TSNS P PRI 1 162.8 £, BhIRI&K
o7 Ry W B SRR RN 22 R 11.801 %5 R LRI AL,
ML3% LDH, IL-6 X} 4174 MM H & 13697 J6
WIS AAFE HEAE R, A BAER, HPE
WA B L [ 2 587G MM A TR 0 R
W& A . B ET A SRS BE B UE A I3 LDH
5 IL-6 A EAEF, ARSI & 7E MM 235 FigE
e A SR A AT LASEI , LDH ., 1L-6 W] i id
ARG . B LSRR AR B, LRI
3 MM BRI T IC RO &, (B EAARBLEIA
TRAMGE . AW A, ¥I3A MM 35 R4
1HSTICRNAT BEAS LY B2-MG A 5%, /K- ML i
B2-MG Hi/n BB FH e )5 . IXERE ) MM
BAIRITMERE R PR, JRYT R 2R ) K A
Bkt 2y, TR AT RO B

g Bk, wIih MM R IR YT O N Pk S
M LDH. IL-6 7K V- H A3 A 3¢ %, 1l ¥ LDH,
IL-6 2 HAF FH S 8 w114 MM H # BL 1497
o7 JRURS: S, B R E A, R, A
B2-MG 5 F ik - 19 LDH ., IL-6 K il 45 5, %%
VIR HIARYTROR , T RECT Wi it an i #&
BIT RS

(1

[2]

[3]

[4]

[3]

[6]

[7]

EEPGN
ZH5, KA G, F B AT MR EH R ALIRATKE
EFEE ()] v EEReEFRE, 2021, 29 (3) : 791-796.
LI Qingfen, ZHANG Qike, WEI Xiaofang, ef al. Coagulation indexes
and their prognostic significance in patients with multiple myeloma[J].
Journal of Experimental Hematology, 2021, 29(3): 791-796.
ER5, L. SR RIS AARER AT AL 69 AR R [J].
¥ EERARERE, 2023, 31 (5) : 1584-1587.
WANG Yaru, MA Yanping. Research progress on mechanism of borte-
zomib resistance in multiple myeloma—review[J]. Journal of Experi-
mental Hematology, 2023, 31(5): 1584-1587.
W46, B&, BB, F . ARRE - SOEBET Y S LR
G B H UG 0T AE A [J]. W Rk S 2 &, 2022, 35 (3) :
180-186.
CHEN Juan, SHI Zhi, LOU Huijuan, et al. Value of systemic im-
mune-inflammation index in the prognostic evaluation of newly diag-
nosed multiple myeloma patients[J]. Journal of Clinical Hematology,
2022, 35(3): 180-186.
RFR, NG S SR RIE & R SRS TS 6
A0 HSHT [J]. RARMBE S, 2019, 27 (21) : 3878-3881.
Zhao Zehao, Sun Haiying. Analysis of prognostic relationship between
blood inflammatory index and newly-diagnosed multiple myeloma pa-

tients[J]. Journal of Modern Oncology, 2019, 27(21): 3878-3881.

SRR, RS, W, F S R R AR
0% KR A TR Ha (1. SAKAER£E, 2021,
25 (8) : 46-51.

GUO Honggang, LIU Siwei, XU Fangfang, et al. Effect of immune

score at initial diagnosis in predicting prognosis in patients with mul-

tiple myeloma treated with bortezomib[J]. Journal of Clinical Medi-

cine in Practice, 2021, 25(8): 46-51.

I EM, FME, FRW, F.IL-6, IL-6R & MCL-1 £ % X ¢85

& A T RAAEREL]. P ERRRRFERE, 2020, 28
(2) : 553-557.

WANG Biwei, SUN Hui, CHEN Xi, et al. Expression and clinical
sgnificance of IL-6, IL-6R and MCL-1 in patients with multiple myelo-
ma[J]. Journal of Experimental Hematology, 2020, 28(2): 553-557.
YEEFDRAHEF >R, FREFRLAFSL, T
EfhE % AHEMBELER4. TEZAMFHBL SRS
(2020 F4547) [7]. P RAFRE,

Hematologist Branch of Chinese Medical Doctor Association (CMDA),

2020, 59 (5) : 341-346.

Chinese Society of Hematology (CSH), Chinese Medical Association
(CMA), Multiple Myeloma Professional Committee of CMDA. The
guidelines for the diagnosis and management of multiple myeloma

in China (2020 revision)[J]. Chinese Journal of Internal Medicine,



- 164

CHYIBE T REFIER ) 2025 445 46 545

2 EYEESHTENF

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

2020, 59(5): 341-346.

WANG S, XU L, FENG J, et al. Prevalence and incidence of multiple
myelomain urban area in China: a national population-based analy-
sis[J]. Front Oncol, 2020, 9: 1513.

IR, F—JF, M, F . F 0 RNA-520g. £y RNA-
520h FRARAAL R A076 B F MR BB T IR L AR [T]. 4
GHEEAERES, 2021, 9 (6) :
WANG Pei, LI Yidan, YANG Yanmin, ef al. The value of serum mi-

452-456.

croRNA-520g and microRNA-520h in predicting the early response of
bortezomib treating multiple myeloma patients[J]. Trauma and Criti-
cal Care Medicine, 2021, 9(6): 452-456.

*E %, RRE . JLBRLABER) TEe 5 BT 8 X & 69 5T
R [J] EFLA, 2024, 30 (1) :
HUANG Axiu, DENG Hui, ZHANG Qinglian. Research advances in

TE,

50-55.

relationship between lactate dehydrogenase isozymes and malignant

tumors[J]. Medical Recapitulate, 2024, 30(1): 50-55.

PALUMBO A, AVET-IOISEAU H, OLIVA S, et al. Revised interna-

tional staging system for multiple myeloma: a report from International

Myeloma Working Group[J]. Journal of Clinical Oncology, 2015,

33(26): 2863-2869.

GU J, HUANG X, ZHANG Y, et al. Cytokine profiles in patients with

newly diagnosed multiple myeloma: survival is associated with IL-6

and IL-17A levels[J]. Cytokine, 2021, 138: 155358.

WAEE, B, 5%, F . ILEPLAEE A TEMUISAREIE S A
UG AT ML R T2 a9 F IR & 1] AR R F R E,

2024, 37 (1) : 34-40.

HUANG Beihui, LI Juan, GU Jingli, et al. Potential mechanism of

lactate dehydrogenase A acetylation regulation to promote bortezomib

resistance in multiple myeloma[J]. Journal of Clinical Hematology,

2024, 37(1): 34-40.

B, IR, EAH . ILBBAR /O &axt SR WA G S
BRHA AT it 25 69 %00 [J]. AT EEAFR, 2024, 33 (10) :
1806-1809.

TIAN Ying, WANG Genjie, HU Qingzhu. Effect of lactate Dehydroge-
nase/Albumin on bortezomib chemoresistance in patients with multiple
myeloma[J]. Henan Medical Research, 2024, 33(10): 1806-1809.

fakid, B . %L WE G mieh & MRS ZAR AL AT 50 2t

Je [N wmMXEFFR (EFRR) , 2023, 54 (3) : 475-481.

[16]

[17]

[18]

[19]

[20]

HE Nihan, ZHOU Wen. Latest findings on the mechanism of the
interaction between multiple myeloma cells and bone marrow micro-
environment[J]. Journal of Sichuan University (Medical Science
Edition), 2023, 54(3): 475-481.

%, THE GaE . MBERBSGERMET S AT
TG T B B AT ] BFRE®BE EK, 2020, 33 (1) :
5-66.

N

GE Yan, DING Xiangmei, GAO Lingxia. Efficacy and safety analysis
of bortezomib combined with dexamethasone in the treatment of multi-
ple myeloma[J]. The Journal of Medical Theory and Practice, 2020,
33(1): 65-66.

Eik, RKikh, FHE, F
IL-1B %549 ATDCS #0Jig ¥ 2 A5 4% 64 % e BF 50 [J].

FHRE,

. AL AR NF- « B & 42 2
. PERKRE
2020, 30 (9) : 15-20.

MO Xiangtao, ZHANG Yishan, LI Yongjun, et al. Effect of bortezo-
mib on the NF- k B pathway and IL-1B induced inflammatory damage

in ATDCS cells[J]. Chinese Journal of Comparative Medicine, 2020,

30(9): 15-20.
HE, AL, AL, K OAKRALEEA2INT S ARG

U266 4m ot 4 Ak K 69 &t 25 [J]. P&, 2018, 38 (12) : 1106-
1116.

SHANG Jin, CHEN Zhizhong, WANG Zhihong, et al. Heat shock
protein 27 mediates bortezomib-resistance of multiple myeloma U266
cells[J]. Tumor, 2018, 38(12): 1106-1116.

& AR RIRAACTT X B KB R
2o [J]. e AR b e 5 400,

Rms, FRE RE,
976 97 R AT VEGF. IL-6. IL-17 #9%
2020, 22 (2) : 211-214.

NIE Lirong, LI Qinghua, LIANG Liang, et al. The effect of bortezo-
mib-combined. chemotherapy on multiple myeloma and VEGF,
IL-6 and IL-17[J]. Journal of Clinical Transfusion and Laboratory
Medicine, 2020, 22(2): 211-214.

WA, TN, PAFA, F . SESFRES B, p2-MREA,
FLBRBLABR A&t IRAN -6 2 3 A M BB o 49 A A AR K AL [T].
FmAEHE, 2023, 21 (22) :
TIAN Ying, WANG Genjie, HU Qingzhu, et al. Expression and cor-

2529-2532.

relation of serum high mobility group protein B1, B(2)-microglo bulin,
lactate dehydrogenase,and interleukin-6 in multiple myeloma[J].

Oncology Progress, 2023, 21(22): 2529-2532.



