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[ Abstract] Objective To explore the predictive value of pan-immune inflammation value (PIIV) combined with
albumin-to-globulin ratio (AGR) for infection during chemotherapy in elderly patients with multiple myeloma. Methods A
total of 118 elderly patients with multiple myeloma admitted to the Department of Hematology of Xinjiang Uygur
Autonomous Region People' s Hospital from February 2022 to March 2024 were selected. The patients were divided into the
infection group (30 cases) and the non-infection group (88 cases) based on whether infection occurred during chemotherapy.
Multivariate logistic regression analysis was used to identify influencing factors of infection during chemotherapy in elderly
patients with multiple myeloma. The receiver operating characteristic curve (ROC) was used to analyze the predictive value of
PIIV and AGR for infection during chemotherapy in elderly patients with multiple myeloma. Results The PIIV in the
infection group was higher than that in the non-infection group, and the AGR was lower than that in the non-infection group
(t/P= 21.943/<0.001, 6.854/<0.001). Multivariate logistic regression analysis showed that CRP = 10 mg/L, high NEUT, high
MONO, and high PIIV were independent risk factors for infection during chemotherapy in elderly patients with multiple
myeloma [ OR©5% CI)=3.052(1.298-7.176),2.190(1.463-3.277),3.081(2.175-8.726),1.035(1.011-1.579) ] ,while ECOG
score < 2 points, high LYM, and high AGR were protective factors [ OR(95% CI)=0.416(0.179-0.967),0.055(0.015-0.193),
0.233(0.227-0.923) ] .The AUC of PIIV, AGR and their combination in predicting infection during chemotherapy in elderly
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patients with multiple myeloma was 0.850, 0.824 and 0.933, respectively. The combination of the two was superior to the

individual predictive value of each (Z/P=2.951/0.003, 3.562/<0.001). Conclusion

PIIV combined with AGR has good

predictive value for infection during chemotherapy in patients with multiple myeloma, and can effectively identify patients with

high-risk infection.
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Tab.1

Comparison of clinical data between the infected group and

the non-infected group in elderly patients with multiple my-

eloma
W H Tﬁﬁg)ﬁ (%fii ﬂ) X/itfH  P{A
PRI B %) ] B 46(52.27) 15(50.00)  0.046  0.830
& 42(47.73) 15(50.00)
AE (x5, ) 70.29+2.41  70.41x1.75  0.251 0.802
BMI(zs,kg/m?) 22.72+1.46  22.85+1.66  0.407 0.685
LR (%) ] 47(53.41) 13(43.33)  0.909 0.340
BRI [ (%) 55(62.50) 15(50.00) 1.449  0.229
W R T (%) ] 45(51.14) 13(43.33) 0.545  0.460
RIS (%) ] 46(52.27) 11(36.67)  2.182  0.140
FEBERTE] (x£s,d) 16.57£2.62  15.86+2.32  1.318 0.190
BRAMEBIE[BI(%)]  55(62.50) 20(66.67)  0.168  0.682
ECOG 43 <24y 57(64.77) 13(43.33) 4.262  0.039
[#(%)] >24%  31(35.23) 17(56.67)
1SS 4+ I~13#1 60(68.18) 15(50.00)  3.193 0.074
[B1(%)] My 28(31.82) 15(50.00)
DS 4311 I~T# 56(63.64) 14(46.67) 2.670  0.102
[#(%)] M3 32(36.36) 16(53.33)
CRP <10 mg/L  59(67.05) 12(40.00)  6.828  0.009
[B1(%)] =10 mg/L 29(32.95) 18(60.00)
SCr <1768 pmol/L 50(56.82) 13(43.33) 1.635  0.201
[#i(%) ] =1768 pmol/L  38(43.18) 17(56.67)

NEUT (#+s,x10°/L) 4.71+1.06 5.81+1.42 4.483 <0.001
LYM(x+s,x10°/L) 2.37+0.47 1.83+0.31 5.864 <0.001
MONO ( #+s,x10°/L) 0.61+0.21 0.88+0.23 5.935 <0.001
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Tab.2 Comparison of PIIV and AGR levels between the infected
group and the non-infected group in patients with

multiple myeloma

A5 15115 PIIV AGR
KRG 88 115.35+18.44 1.55+0.26
TG 30 257.52+23.64 1.19+0.21
tfH 21.943 6.854
P1A <0.001 <0.001
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Tab.3 Multivariate Logistic regression analysis of risk factors for

infection during chemotherapy in elderly patients with mul-

tiple myeloma

A A5 BIE SEfH Waldfi P15 ORfH  95%CI

ECOG 143<24y -0.877 0.431 4.148 0.042 0.416 0.179~0.967
CRP=10 mg/L  1.116 0.436 6.541 0.011 3.052 1.298~7.176

NEUT 1 0.784 0.206 14.515 <0.001 2.190 1.463~3.277
LYM & -2.908 0.644 20.381 <0.001 0.055 0.015~0.193
MONO 7 5.886 1.328 19.650 <0.001 3.081 2.175~8.726
PIIV & 0.025 0.007 9.754 0.001 1.035 1.011~1.579
AGR & -1.688 1.339 14.598 <0.001 0.233 0.227~0.923
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Tab.4 Comparison of the value of PIIV and AGR in predicting in-
fection during chemotherapy in elderly patients with

multiple myeloma

EAEC

£k

S

w4 EeHEew-off H AUC 95%CI  fHIHRFE 4RSRE

PIIV 174.432 0.824 0.722~0.926 0.733  0.955 0.688
AGR 1.261 0.850 0.773~0.927 0.733 0.898 0.631
CHBE 0.933 0.879~0.988 0.967 0.864 0.831
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Fig.1 ROC curve of PIIV combined with AGR for predicting in-

fection during chemotherapy

RIS

TEEA: 22 KRB R SR TR N, R 0 i S 1 5
AR R ERE T, XA T
IEF PR (A S DI RE BN T B4R A A
MG 55 ) B R G, M HARBTR R R RE T i — 22T
RO RE T RE IR 55 i A5 B AT R A ) 52 B
IR BE B G, BL AN, A N A B AR A5 A %
T BT T3 AR, A ITAE (A 7 W A A5 A A T 7R
SR R A R O T R AR AR I R R
AR FNALT T 25 % B PR 20 it A 2 MV mT B e
B, HI 5 T R R E R R EEE
I, 72 AT 2 M B R R A A D I RO ) Jak
SRS e R BB AN T (R R RN i
) B AR 1R T RTR T ASOR

ARUFFTEER B, 5 PIV AR L L B
FALTT ARG e b R R B AGR Ak 0 i) Jak e
PRIPRZR . PIV VE N R W4 B o pie R RO AR A Y
BATRbR, AW ZE 0 B0 AN 1 5 BE A SCER 25 18
—5 2 ARWFE T PIV R RS BT,
X AT B85 1T 245 ) S B a4 FH 28 n 4 1k B g 2 Ay
HK, DR MR RN £ KB gE s b7 259
FEA 968 240 e B [l Bk 25 B il LYM DO Rg, ifii =5 PIIV
JF S W) NEUT .MONO A PLT 5% 34k, E—2
T T A RGN ZETL . PLT 7848 ME 0 vl WU e 1
TEAHFSE rh A3 BRI, PLT AN o Bl e 1k 2E K
T-B(TGF-B) 4 i K 2 ik 4 1% )= 1, 4 7] fig 5 1k
TR EREREINRS PLT SN TR AR O, T 4 1
JIW—PLT i At — 52 FE 083 1 P0G 20, DA T 434 o Jk

Je Ly ARG R BT AGR XHER YL i (4 A
F SN H—30, 85, Alb K50 2 $Em B
BIERA RAF, v AR IR H e B RE ) , A5 b =
AGR LB 52 5 AR A SR KU AH G, X — IR ] g 5
2 RNk B BRI AT R A SRR Sy D) RE Y DI
MUIA 5%, — 71, B AGR ZEE Alb KFHIXT 7T 2,
ALY AT 245 ) G b ZEOK WA XoF 6 P2 o e 1) (] 422 4 473
B B HLARTEARIT N 3T A 4 R e oE I PTRGL BE 71 55
— 5T, 5 AGR H1 Glb 7K F-4b T4 B [l Bk 1
S TR AN B P A TC ) e S e BR AR (1, (LB
1 I ek R EMRILE R B B RS A MA R G R
YU PR X 2%, S — 25 B SR LR X IR (g H A T
S H A SR FL AR ARHIF S B A AR L e M
AT AR R T AGR FHE IR VER , T BE S &
A FECE R I G2 T AL AT G 18k 2 P s R A
T, AR E RN E VRN A LYM 2 & A58 Wt ek
A Sk b AR S A7 AR 2 5 1 5 e D AR frg U
AEJ), NI ZE— & R B L oRab T 5 FRR A R 1y
LB

AAFGE LI, B NEUT = MONO Y #4E 2 kP
H R AR AT R Y fE R P 2 R LYM Ay Jg e
PRI R . NEUT A A HEAH 40 17 2% 2% 1) 1 18 By 22,
FEASIFFE B 5 S KU S22 IR AH G, 3BTk 1k
J7 5 K W BEAN I AT fE S 2 NEUT R efi , US4
AT R, B A e W
MONO 7£ i o I8 458 v 52 40 1t PR~ 3 38 e 282 305 Ak 34
B, AT 2 38 AR B T 1 DAL e £ = 4 1 00 o
74225 F B, T8 A e B IR AL R R ST  LYM 1Ry
BRI, i Uk /3 R s 40 S B % T RE D
Wl ABFFE YL LYM KR TR e 4l , £ N
&K Logistic [FIHPE—ES LYM BRI E R K
. X547 2500k EL AR I Y B R Ui YDA
K, LYM #EuE 25 T3 LA 40 i G 5 1 24 RE T I, Bt
SR B 2 B I Bk 1) 557, 00 A R e KU i
&b, CRP =10 mg/L 58 XU i 3540 5¢ , HTH = AN
SRS RN, 38 W] RE B R AT 25 ) 5 U 20 2L 4
5 A AR RAEFZ N, 1 ECOG PF4r <2 4
R IR R AAIG, EIIE T R A7 (AL it 45 D BB 2 2 4
G PERAZS I BB R

AW B, PV A AGR Bl & 4F £ & P
HBEIR B IR I R ) AUC A 0.933, U E N
0.967 K55 JE R 0.864, 25 LW PIIV BX & AGR 1
T A 22 J B e RE Ak A T e IS T L
A = A PR R AL



SEMENG 2L G 2025 4F 12 A5 24 556

12 3] Chin J Diffic and Compl Cas, December 2025, Vol.24 ,No.12

- 1477 -

4 & it
Z¢ L RTIR, PIIV BX G AGR 16 E4F 2 & Ve B
AT I R R AN (L, REAS AT AU

ey UL G 8 (HR AT AE A R BR A, A A
RUIN WA S — S AL REA T | (Rl I 18] A

XS, ALV KPS T 00, LA, PIIV B PEAY
il RE DA A 22 S T A T AN [A] oK BE 42 5 BT TR

FIRZ N R | B — 2 2 il KHUEEREHLIR 56 K
[T R

T 28 0 32 T A VR PR BH TR 5 w2

e TTik = AR

FA WS VOISR SR AR I8 SURE &
FWS R EIRICE, BOR I 2 SRINPT SRS & £
e RS BT R B, SCRRIRIAT S5 R B 5 25 3 a8 SUIB R 1B SO
B2 3k

(1] PARBE 2= MR o 5 3 AR LB 2 4, b B R P 2= 2 R 1
B RER L M 22 o5 T SO WY (1 B0 B I G 8 R AR 11 0 RE N
T 2 R P iR SR A B o ) R R AR (2025 4R ) [J]. A
I W 2 4% &, 2025, 46 (3): 198-208. DOI: 10. 3760/cma. j.
¢n121090-20241122-00469.

[2] & =W, S BFEEGGINE R 2 LM 808 B 5 A
7 SHUR PG TP RS TIBTSE ke [ )] 4 B2 S P 4d, 2023, 29
(5) :1091-1094.DOI;10.3969/.issn.1008-8296.2023.05.046.

[3] Ludwig H, Kumar S.Prevention of infections including vaccination
strategies in multiple myeloma[ J].Am J Hematol,2023,98(S2):
S46-S62.DOI;10.1002/ajh.26766.

[4] Corti F, Lonardi S, Intini R, et al. The pan-immune-inflammation
value in microsatellite instability-high metastatic colorectal cancer
patients treated with immune checkpoint inhibitors[ J].Eur J Cancer,
2021,150:155-167.D0I;10.1016/j.ejca.2021.03.043.

[5] Wolf D,Ley K.Immunity and inflammation in atherosclerosis[ J ].Circ
Res, 2019, 124 ( 2 ). 315-327. DOI. 10. 1161/CIRCRESAHA.
118.313591.

[6] Tobing E, Tansol C, Tania C. Albumin-globulin ratio (AGR) as in-
dependent predictor of poor survival in renal cell carcinoma; A sys-
tematic review and meta-analysis [ J]. Arab J Urol,2024,22(4):
219-226.DOI;10.1080/20905998.2024.2352954.

[7] Xu Q, Wang J, Li H, et al. A study investigating how the albumin-
globulin ratio relates to depression risk within U.S. adults; A cross-
sectional analysis[ J]. Front Nutr,2024,11.1453044.D01,10.3389/
fnut.2024.1453044.

(8] rhEBEImb2 MRHRF B2, R AR R 2 22 MR 2 4 22 [ £

KA BORSTR TR B (2022 ARBAT) [J]. B AR ER 2022,
61(5) :480-487.DOI;10.3760/ cma.j.cn112138-20220309-00165.

[9] iR NRILANE TARS. EREG S Wibr: (ali7) [J]. PR
2#%%3%,2001, 81 (5) : 314-320. DOI; 10.3760/j ; issn; 0376-2491.
2001.05.027.

[10] Valkovic T, Gacic V, Nacinovic-Duletic A.Multiple myeloma index

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

for risk of infection[ J].J Cancer,2018,9(12) :2211-2214. DOI; 10.
7150/ jca.24288.
Bove V,Riva E, Vasquez J, et al. Epidemiology and risk factors for
the development of infectious complications in newly diagnosed mul-
tiple myeloma: A multicenter prospective cohort study in Latin Amer-
ica[ J].JCO Glob Oncol, 2022, 8: ¢2200068. DOI: 10. 1200/GO.
22.00068.
Xie RF,Hu P,Wang ZC,et al.Platelet-derived microparticles induce
polymorphonuclear leukocyte-mediated damage of human pulmonary
microvascular endothelial cells[ J].Transfusion,2015,55(5) :1051-
1057.DOI1.:10.1111/uf.12952.
ﬂiﬂk% 2 R M B R LI S0 B PDW eGFR  A/G I
PERASCPERTTE [ D]. 75 8 . 5 B K#,2021.

Chi J, Xie Q, Jia J, et al. Prognostic value of albumin/globulin ratio
in survival and lymph node metastasis in patients with cancer; A sys-
tematic review and meta-analysis[ J]. J Cancer,2018,9(13) ;2341-
2348.D01:10.7150/jca.24889.
Imamura T, Kanai Y, Yamaguchi S, et al. New roles for albumin/
globulin ratio in the early-onset hyperbilirubinemia among infants
born weighing 1,000 to 2,499 grams[ J]. Am J Perinatol, 2024 ,41
(S 1) :e69-€75.DOI:10.1055/5-0042-1749387.
Golenkina EA, Viryasova GM, Dolinnaya NG, et al.The potential of
telomeric G-quadruplexes containing modified oligoguanosine over-
hangs in activation of bacterial phagocytosis and leukotriene synthesis
in human neutrophils[ J ].Biomolecules, 2020, 10(2) :249.DOI . 10.
3390/biom10020249.
Beider K, Bitner H, Leiba M, et al. Multiple myeloma cells recruit
tumor-supportive macrophages through the CXCR4/CXCLI12 axis and
promote their polarization toward the M2 phenotype[ J ].Oncotarget ,
2014,5(22) :11283-11296.DOI ; 10.18632/ oncotarget.2207.
Tr-r, BRI R , 45 S0 22 M EAEE BCD 5 RYTRN
PR 2 R 5 A PR A /b A0 (L AT A 3K 6 2
AERE PR AIAR G [T ] 16 BE 27 e 2l 2024, 39 (12) = 1640-
1644.D0I:10.3969/.issn.1005-3697.2024.12.013.
Climans SA ,Mason WP, Grunfeld E, et al.Clinical features of glioma
patients who develop pneumocystis pneumonia with temozolomide
chemoradiotherapy[ J ].J Neurooncol ,2022,159(3) ; 665-674.DOI
10.1007/s11060-022-04109-1.
RS, 22 A5, FOPIFS 25 ML CST6IL-17A 5 22 A4k i
BTG AR B MRS MG AR [ ], BEXERR 2 AR, 2023, 22
(12) :1307-1312.DOI:10.3969/j.issn.1671-6450.2023.12.014.
LT, BREDE. 22 K T R A TR B e S v T AR [T ]
HE B 2, 2024, 19 (10) ; 1581-1585. DOI ; 10.3760/j. issn. 1673-
4777.2024.10.030.
Zew sRE R, BT S 2 R VR BRI A R AT
S0 1) 5 A A S Pl P 6 PR 28 20 A [0 ). o el S o ot R 2
#%,2021,29 (1) 152-157. DOIL; 10. 19746/j. cnki. issn1009-2137.
2021.01.024.

(ks H 91.2025-05-14)



