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Abstract

Objective: To investigate the characteristics of lipid metabolism in multiple myeloma and the val-
ue of blood lipid levels in the clinical characteristics and prognosis of patients with multiple mye-
loma. Methods: We collected the patients with newly diagnosed multiple myeloma admitted to the
Affiliated Hospital of Qingdao University from July 2017 to February 2023. The correlation be-
tween blood lipid levels and clinical stage, immunoglobulin typing, treatment effect and overall
survival of patients with multiple myeloma was analyzed. Results: The levels of TC, LDL, HDL,
Apo-A1l and Apo-B in patients with ISS stage I were higher than those in patients with ISS stage II
and III, and the difference was statistically significant (P < 0.05). The levels of TC, LDL, Apo-A1 and
Apo-B in patients with light chain type were higher than those in patients with IgG type and IgA
type, and the difference was statistically significant (P < 0.05). The levels of TC, LDL and Apo-B in
patients with IgG type were higher than those in patients with IgA type, and the difference was
statistically significant (P < 0.05). After four cycles of treatment, the levels of blood lipid related
indicators in the remission group were higher than those before treatment, and the difference was
statistically significant (P < 0.05). The patients with low levels of TC, LDL, Apo-A1, and Apo-B had
shorter overall survival and worse prognosis (P < 0.05). Conclusion: Blood lipid levels are of great
significance in the clinical characteristics and prognosis of patients with multiple myeloma.
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1. 5|

% R B BEJE (Multiple Myeloma, MM)Z (5 A 1L 5 Gel P iR 1 15%, IR R G858 1 W&
FiiRE, AR D AR IR A ) S S BE[L] [2], RN A TETh BE SRR B K KB AE B, R A A
FERRER A 3 HIRIE W S5 CRAB AR ACE, T E ARSI, WO REA 4. STl LS H BUA[3].
JE MM BT AL B RTINS 28, (5 DAERIRT T CUESE MM AR R 5 R BARS th 1)
F2K[4], BlanEEAE Choi {1 —IURBBASIHTFTHAESE T, BURKIMGE F/K -5 MM 05 XU i
K51, FFH, Lim FBFFUE FIESE T MM i (RO DD RERRS 5 R B A 5 (R SRk, DAL A o AR 5
HXS MM (G B AR TR « IR A SR RITR 25 PR ) RE R [6] . @I DMERIRT FAATE L R0 1 7K1
LS MM BRI Z IEAFAERR R, (EAE MM rh LR 7K P BAR A (] 2 A AT 2 AR K o AR 5 S [t
P HTHIE MM B I AREEE, F AR AR MM @83 2 R AKCF R 2ZE SR, ARG
AKPXF MM BB IR TT ROR B s BRI .

2. #IRE
2.1, —PRER

2017 4F 7 H % 2023 4 2 A #AMEIIEE 600 61012 MM BE a2 T35 5 KB ER, HAhrragn
NS HERRARMER 3L 89 9] A NARifE: B2 E RIS A TSRS L7 B BE R 40 P EL ) > 10% % &1 A o6 B i ok
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ALV E R SN AR (51 b 2 R P BB 1206 96 7 (2022 £E12AT)) ); 897 ATREAT 1L I g 7
Pl . HEBRbRAE: HURBREDBERH, SR HITAMHEG BRs S s AR (R E HHFE > 0.5 g/24h);
AR RBEMIRE: BYEIRESRCA R ZORME SRR IR 2w flg LA 259, & JF H At
PR o

22. BIRAE

53 EEBCAN R PR 73391 AN[R] S e 3k a9 23 B MM S8 2 (R TR /RSP FR) 22 5o S8 2 ed DY R 34k
I7 Ve S [ R R AR AL R AT RObRHE X IR T R IEAT VRO, iR T AT A B IR KT AR A
FETR ST RUR ZIAAFAE SRR o I3 A IR 28 B £ B o g 3OS (83 AT B U7, B U A LE I 7] 0y 2023
H10 A, gt BE KA MRS 32 0E TARRRAE 270 70 T 5505 AN I AR AR SR T bm sk (6L, AT
1673 TR 83 73 N KT AR 4H, 70 il BT R i S AR R AR E G 2 2

2.3. GtFESH

[N FH SPSS 28.0 B A4 06 B 4T G it 43t » N2 Shapiro-Wilk A6 56 I Wr i 5 3Rk 7575 & IE &40 A
TR IESOARHER R, I £ FREZE(X £9)%FR, WAL HECSRHMSIREA t K56, 22 411A)
FEBER SRR 7 20T W A& IES AT =R, WA A5 (P25%, P75%)E R, P4l (A
FL R Mann-Whitney U 1656, 22 4108 LL R A Kruskal-Wallis H 4536 . S A Kaplan-Meier v& 115 4E 77
K, WHZ ALK Log-rank 5. P < 0.05 #il N2 RAE it L.

3. &R
3.1. ARIGKSHIEY MM BE Ag/K EEL 8B

AT 1SS -k, | HEEAE 23 41, 1 HEFE A 48 I, 11l & 18 ). #£ TC. LDL. HDL.
Apo-Al. Apo-B K-V E, | BAEE ST AR I A, ZERES0H 7 (P < 0.05), 11 HAFL 11
H A ZE R LG (P > 0.05); 1MfE TG /K F L, 1L 1 AR N s = 22 R LR L
(P >0.05) (¥ 1).

Table 1. Comparison of blood lipid levels in MM patients with different clinical stages
# 1. TRIGKSHAR MM B3 MAg7k P L

1SS TC TG LDL HDL Apo-Al Apo-B
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (g/L) (g/L)

| 4524112 (0_712'1013.53) 2,67 +0.94 1.30+0.37 1.35+0.28 0.86 +0.28

I 3.09+1.10 (0.6%’9550) 1734082 0854028 0964027  0.60+0.25

I 3.05+1.01 (0.717'10327) 159 +0.73 0.97 +0.34 1.07 +0.28 0.53+0.23

3.2. FESEE MM B& mBg/K FEL 8

AWFFEH, 19G BB H A 59 6], 5 66.29%, IgA BLEEA 21 6, |5 23.60%, HEEAEEH 64,
17 6.74%, ANpWiEEA 3F], & 3.37%. BEEAEEM TC. LDL. Apo-Al. Apo-B /K17 IgG &Y
FlIgA B B, 2744027 (P <0.05); 1gG AU HE (¥ TC. LDL. Apo-B /K VT IgA B,
ERAGFE (P <0.05); HARTRIRAFIFA 2 [0 25 ARAE G2 (P > 0.05) (£ 2).
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Table 2. Comparison of blood lipid levels in patients with different types of MM
2. TRISEE MM B M AS K FELLE

o TC TG LDL HDL Apo-Al Apo-B
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (/L) (/L)
IgGA% 266115 (0.6%"85 ) 1.33+0.79 0.85 +0.31 0.97 +0.26 0.48 +0.25
IgG % 356+1.11 (0_617',011.36) 2.03+0.85 1.00+0.35 1.08 +0.32 0.67 +0.25
BEER 512+1.03 (0_811"33 2) 3.21+0.80 1.37 4051 1.44+0.27 1.04+0.22

3.3. ZMASAREMERTTRIE MM BER9Mm ARk F L8

AHFFEHAT 69 B MM B35 N — 2y U7 24T TURIYIBL |, oo 20 /62 TR 1 5 i PR v o
f#iEiRIT. 69 BlBH LAY S, f 62 flEEILBIZMINE, BiFEasm. WM rs
fis BRI 89.86%, MR 7 GIEFE WA E B IR, & 10.14%. PRI, S EE AT
Ja B A AR SRARBR A BOR T R TR, ZR A GuihAE (P < 0.05) (% 3); MRS AL VR YT Ja A I
HEAHSRARRR KT 567 AU LLRIAE T, (EE R ARG SEih 8 (P > 0.05) (¥ 4).

Table 3. Comparison of blood lipid levels of patients with MM in remission group before and after treatment
= 3. A MM BEATTRIRRV AR K FELER

TC TG LDL HDL Apo-Al Apo-B
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (g/L) (g/L)
s 0.95
VRIT R 334+1.21 (0.61, 1.51) 1.86 £0.90 0.96 £ 0.34 1.07£0.30 0.63+£0.27
ey 1.22
BTG 532+1.13 (0.89, 1.92) 3.16 £0.88 1.55+0.36 1.61£0.36 0.99 £0.27
P 0.00 0.00 0.00 0.00 0.00 0.00

Table 4. Comparison of blood lipid levels of patients with MM in non remission group before and after treatment

F+ 4. REME MM BE QT RIERMAS K FELE

TC TG LDL HDL Apo-Al Apo-B
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (/L) (/L)
, e 1.08
VAIT R 3.56+1.19 (0.75, 2.31) 2.12+£0.91 0.94 +£0.43 1.02£0.49 0.68 +0.29
o 1.17
VBIT )G 4.18+1.24 (0.95, 1.43) 2.44 +0.96 1.19 £ 0.56 1.33+0.48 0.77 £0.29
P 0.36 0.71 0.53 0.36 0.24 0.56

3.4. NEMAEKT MM BE4EFIERLLE

AWEFRE Y & 2023 4 10 A 450, WA 3 {5 3 DX B A b AR R A AE 2R 7, S8 B A BE DT I
Al 32.2 o WAL AT 29 Bl #FHIET:, BFERPALEAEANE 76.0 M. RYE MM B3 ML IEAH
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FIGIRI 2R TAERRE RN 2R, 20 8 F8 B0 RIS S B R W48 23 )4 3.48 mmol/L (TC), 1.54 mmol/L
(TG), 1.80 mmol/L (LDL), 0.69 mmol/L (HDL), 1.28 g/L (Apo-Al), 0.65g/L (Apo-B), LIEEWT{E A7 7,
A MM B3 AR AR K 41, 76 TC. LDL. Apo-Al. Apo-B 74, ML AR
%A GEiT 7 (P < 0.05); TMI7E TG HDL 4041, P4 A 17 1 HLA 2 R B B2 38 U (P > 0.05) (%
5. E 1),

Table 5. Comparison of survival of MM patients with different blood lipid levels
5. FRIMASKFH MM BEEFFRLLE

K2 P AL AR A3 KT A AL A A7 p
(H) (H)
TC 53.5 0.01
TG 60.4 76.1 0.18
LDL 50.7 0.00
HDL 535 76.1 0.44
Apo-Al 53.5 0.00
Apo-B 39.6 0.00
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Figure 1. Overall survival curve of MM patients with different blood lipid levels
E 1. FEIMmAEKFE MM BER 2% FHArZ

4. ¥1ig

MM E N MR GEEE 8 W IR, 5 BT MR RGeS IR (1 15% 45 47, FLRFAE AR S 8 3R 41
fsE5E, SEOERIEMIIEEZH. FE. B 850 DL & Fh3s B e e MR 2] . B AR A1 55 . CAR-T
YMLVETT . SR AR TT 7 SN IR AR RS s T B TS, iRe T AR, 1
MM s 2 R R ATE S MM AELLA @ [7]. BT MM 5 RT3 /& A K0 i, (BT DA IR 78 B2 4000ESE MM
(13t Je 5 i g K- UIAR G [8] [9], JF HLFR IR 2544ty T X MM oRth T — e iRy fEHI[10] [11] [12]
[13].

AR MR, BT 1R S, | A TC. LDL. HDL. Apo-Al. Apo-B 7KFHim,
i1 A0 11 #1535 TC. LDL. HDL. Apo-Al. Apo-B /K FEHIEZR, $#nFE MM B EK
TR SR, MIEKFE—ERE LT TR SRR M. p-HokE A E T 2 MiEmt, aER
W MR OEREE, HgE R g, 25 /NE ERICE] bR AE B g, BRI, TEAEREALAR N
AKFAR[14] [15]0 4 MM AR, STt 35 40 6 K% oI 44 e 7= A ) B o o S e BR B I 42 B B AR,
X B T REE AR, S EUMLIR H p2-Tk R K S i 3G i [16] . RIS, M40k AR, p2-fak
(G B P 2 B BN, ATISEA5 58 2 1) p2-tosk R OB TN L[ 17]. BRIk, B2-Riik B 2 Al MM
(1) AR P B B bR 2 —[18], 24 MM MR 4HHTE K2 G A A2- TR 8 B I s 7 ok i i ) F [19]
[20]. TEAMFE AR 4RS00 BT 1 50 Il MM 23 28 (2 L6045 19G 2 1gA AL, B85 80) 5 Ml iE /KPR IR R
LEREOR, BB MM B3 TC. LDL. Apo-Al. Apo-B /K-FEHE & T 19G Al IgA B, 19G AL
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# ) TC. LDL. Apo-B /KFEIE & T IgA B, 1 HR MG TRPREAFIZEA MM 2 W 2 7 5%
TR XV B TR MM R A R B A, IR HIBRDRGE, IS8T 8 ThRe 55
NFEE, AT R RAR T B T R SRS FIZEALE) MM B 2 TR I K AR 22 5, KT (R
N—Fh MM 43 L 5 B F B

AHEFL ) MM 38R B AGTT J7 58 DA 5 VA K BRI ) B2 i s R 8 B e Sy il 8 224045 VDL VD,
VRD. RD 5 DT /%, &R ER, FRHEELIANNITE, MR FEIGIT R &, 1
RGRANTT JG MAEA A ST I 2 R LG58 X MR bR K FAE T SRR A P i, X
FERTRATT MM B35 (LR 7K P AR A T e 5 58 2 R FE 2 IR AE — B R, BOVR LR AP AR AR T
I7 R BATT RO AR - BRIk, 7EJ542 MM [3R97 77 S8, B VFar UIE I 4% Mg KPR MM
MRIT RO TG . Ak, BATEHE—L 47 7 AR MM B SRR, AR g R
/N, TC. LDL. Apo-Al. Apo-B /K-V-xf 3 m A7 A W3 52 (P < 0.05), TC. LDL. Apo-Al. Apo-B
AR EH BAEFITEE, HUEEZEP<0.05). LLELREH, KMAEKTES MM BT8R 2.
JE 2 A A I o, Apo-AL 7E MM [k e AR . DLER T Apo-AL FIRSCHE I
LEREIR, MHH Apo-Al i) MM B3 A B4 AR AR AFI[21], HHLHIEFS Apo-Al
A )42 SR 5 2 R At B9 A R P Th RE SR R HE T MM PRI 6[22] . 53k, DA IR SCHR DA R F8AT]
MR 4E AR, TC. LDL. HDL SR /KPR NS MM ™ SR 3G i 3 0, HHLHI s 2
14 e e £ L A PR I T, R 40 B 1 B e ) R B R )t B 2 3 SR [23] [24], AR [ B 1 75 SR = AN
TRECEIG I, A5 80T HME b RE R AP R B Mg i A AR i, g 48 L 7 LDL-R mRNA
Ikl 2 38, 17 LDL-R 1) EZE ) BE s FR ANA MG IR 1) LDL, DR, 224 i es 4 o0 e 386 i
AP I LDL ZKF A B4R [25], 7F Tirado-Vélez FHfF 78 it [FFFIESE T MM 35 K LDL 128 /K F 1]
BE 2 BER UMt LDL S I T S 8010261 - 7F Tosi (T 58 FFilESE, HDL 755 id i R S fa s b id
(240 B 24 5 7 TR R ¥ EEAEHT, 4 HDL AKCFREARET, MM BB MERR 2 n, HEFE a2 8 T MM
P 4 B B33 R 2 4 B 2E(SR-BI)FRIE B, 52K mlRE 40 M 1 (1) HDL |y JIE ] Fse 50 F0C 380 400 Mt o
SHUMIK HDL /KF 2 2 FEAK[27], 1fi HDL W] UE I #0H) 1L-3 FI GM-CSF 458 K541 R 1 FH 28] [29] -

REFFAFTELL T LI A 1) BORHERRARAER 2 S BUSEE 2 R P E SR m o 50D, REZ L
TORFEAR R R — LI A58 2) WERM 2 R B i ] B35 19G AL. IgA AL, BRBERI DL &
G UARL, I IEZK P S5 B  PRAE s (06 202 75 [RIREIE A T L Ath D8 L 1y 26 5 5 2 B A T O T A
3) MEHLZ kB IR R WIS ML AE SCHR BRI TR T, AEAE R P IR K R A B E 1,
XM AT A TG AR AT 5. 4) b T TR PR, R 4395 191 il 7 A ) 5 o oA B ) FR
SERFAFIRAE, KRR T BRI R SR R T 25 R G 00 2 R VB BRI IR AP I A A7 20 BT
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