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1.EH
2.8 H
[(FHE] aw BT C RS EEH HIE( C-creative protein/albumin ratio, CAR ) Fiill & Ak FEAH G L ZHZI( MALT )
WERREBUSIME. Fe& 49A 2004 4F 1 H & 2020 4F 6 H 7252 BREME Pl EBEwI2 B9 H MALT ke B, 3
BH CAR, i X-tile AR BURAE CAR I B, BF 573 A1k CAR 4 H15 CAR éﬂ WAL P 20 553 1) SRR A I A A7 %
Ao N Cox 43#H7 1 Kaplan-Meier %43 H7 CAR 78 5 MALT J# UUR (91005 T L. 4% CAR MG FHE R 0.05. 5
ik CAR 20 ( CAR<C0.05, n=66) #lt, & CAR4 (CAR=0.05, n=27) Hh (70 BLL 1) . AMBFEL, CRINE
KL Bo- SRR /KB R, EEEKEEAL(P<0.05) . Cox Z K Z R 1gG N B Wi iy k7. 350 I % ( HR =0.528,
95%C10.304~0.915, P=0.023 ) . {& CAR Z {7 A7 (overall survival, OS) KF = CAR 4L (172.8 1 H vs 112.7 4~ H,
P=0.020) . AR MALT-IPI 174041 8 % OS £ R G2 ;s CAR KA MALT-IPL V43 2 438 3% OS B b Ji 1 0 431 1
s (P<0.05) . ##& @ CARAUBHTGEZ, CAR W T E MALT kI8 B & TS .
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Prognostic value of the C-reactive protein/albumin ratio in gastric mucosa-associated lymphoid tissue lymphoma

SHI Miaojie', WEI Zheng'?, LIU Peng"”
1. Department of Hematology, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Department of Hematology, Zhongshan Hospital (Xiamen Branch), Fudan University, Xiamen 361015, Fujian, China

[ Abstract | Objective To investigate the prognostic value of C-reactive protein/albumin ratio (CAR) in gastric mucosa-
associated lymphoid tissue (MALT) lymphoma. Methods The patients with gastric MALT lymphoma initially diagnosed in
Zhongshan Hospital, Fudan University from January 2004 to June 2020 were included, and CAR values were calculated. These
patients were divided into a low-CAR group (n=66) and a high-CAR group (n=27) according to the optimal CAR cut-off
value obtained by X-tile software. The baseline indicators and survival states between the two groups were collected. The Cox
regression analysis and Kaplan-Meier method were used to assess the prognostic significance of CAR in gastric MALT lymphoma.
Results The optimal cut-off value of CAR was 0.05. Compared with the low-CAR group (CAR<0.05,7=66), the high-
CAR group (CAR=0.05,7=27) had more patients older than 70 years old, higher anemia rate, higher C-reactive protein and f,-
microglobulin levels, and lower albumin level (P<<0.05). Multivariate Cox analysis showed that [gG was an independent predictive
factor (HR=0.528, 95%CI 0.304-0.915, P=0.023). The median overall survival (OS) time was longer in the low-CAR group than
that in the high-CAR group (172.8 months vs 112.7 months, P=0.020). There was no significant difference in OS among different
MALT-IPI score groups; the OS of patients with CAR combined with MALT-IPI score 2 was significantly worsen than patients
with score 0 or 1 (P<<0.05). Conclusions The prognosis of patients in high CAR group was worsen. The CAR can be used as an
indicator for predicting the prognosis of gastric MALT lymphoma.

[Key Words | gastric mucosa-associated lymphoid tissue lymphoma; C-reactive protein/albumin ratio; survival; MALT

lymphoma international prognostic index
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ZHEIEAH MR ELZHZT. ( mucosa-associated lymphoid
tissue, MALT ) ¥k [ J J2& i1 2% Xk 129 ( marginal
zone lymphoma, MZL) HyfH# WFA" | HiE
SR 2 B . B MALT kR e i R
B 2 38%, AT 1 kiR K B Ak
BT L 18 S RE AR B SR G S MALT
kLR R B TR N R L T TR AT

( Helicobacter pylori, H. pylori ) J&4s/2&H MALT
MR EEERREE .
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TRZR, A P 20 M/ b L 20 L B A S A/
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PG P4 B T 2 Fh g B 1 U A
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AWFTE B TEHT CAR B T B MALT i LR (83
iU fE PP B O A

1 &R5HE*®

1.1 —fFH 99 A 2004 45 1 A & 2020 4F 6 A
FES BB @ v 1l B BE w2 9 B MALT 9k T
BE . MASRE: FER=18%; £EEmRANT
AR5 6 FEAS A IE 92 8 B MALT R ELR . MALT
B IZ WS IR 2016 4 WHO i i A1 B 2H 2 g
oA 5 4 R PaifEs HEBRPRIE: B R A4
Zlap AL (AN RS K B ANk IR AL ) 5 A
WG I AE R g & T AT RE S CRP /K
g A, W acE e RAE . KU AE
gy A o3 i, Bk 60w, Lok 33 pl, AR
23~83 %, ‘FAERE (58.9+123) %,

1.2 %777 %  HRYE B 40K ELE NCCN 458 m#fe
17, M EREHATYH. pyloriit)7 . RiGI T, &
GEVEIRYT . 3 R IR YT R AR, WIRE T, 38
W B E AN AZZ 0 H. pylori 1GYT . 39 1] 834 1252 51
MG A (5% ) @B fyy, Hrhdo i E g2 bt
H. pylori JG97 . 6 B SN AR ol N BE IR T 34
AR (endoscopic submucosal dissection, ESD ) J&
RTERZM (CR) , FREMEbiy; EH 2 AR KR

7 B2 R

13 AZiEAFAsE BUEAHBEWZ ARG
FELGORE, AR AERS . REIR . Z54h 2 B
B, MLCEA . MR, FAM. WA, b
PERLZH M. CRP. ALB. FLF& i % (LDH) .
R ERE M. B, i EK £ H (B,-microglobulin, B,-
MG ) . Ifil %4k 8 H (serum ferritin, SF ) 55 S 56
ERALER, MR A R (25 CT 5L
PET-CT) , i BEAG A 45 R . Ik R0 01R T 8 Wi
W ELRE Lugano 70 R 48, 208 T, T, TTE
WAV L S P4 R FH MALT [ b 915 45
% ( MALT international prognostic index, MALT-
IP1) . PHE B CAR, A X-tile J1F4K1% CAR 1Y
AR FUE . AR Im FHEHE B 0 e CAR 21
51K CAR 41,

L4 Zkasis Al TRI2E VAR 34 S4F
Bl VT A ARG O, Bl DR LR B R A R AT ek
RUBETT I E], ARUEETIS ] 2 2022 4F 6 J 30
Ho SATFE (overall survival, OS ) 48 M <5 1
22 BT BON SRR I IR] . T R A A4
( progression-free survival, PFS) #§ \BIRHH12 =
e i FRE B AT AT R R PR T B B ] e 2497 454
PRI B UCHE TR, A TG, WIARE RS 1
UBEDTIN AR RPHAL . BFIRYT R IA 3] CR B
41 2% f# (partial remission, PR ) , AJFALR &, &
UIpSpEg &N E e

1.5 %it$az SR SPSS 23.0 #1541+
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I LR e K AAFA IEAS 5310 I ] M(Ps,
Prg) R, W HLECR HAESEG 5. T8 R
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Meier A2l AEAFINZE . SR HT Cox XUKAAL /34 A=
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2 &% B

2.1 4K CAR %15 3 CAR 4018 )& 547k CAR
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Table 1 Comparison of clinical and laboratory indicators between high and low CAR groups

Indicator Low-CAR group (n=66) High-CAR group (n=27) 21U value P value
Age n(%) 4763 0.029

=70 years 9(13.64) 9(33.33)

<70 years 57(86.36) 18(66.67)
Sex 1(%) 2.923 0.087

Male 39(59.09) 21(77.78)

Female 27(40.91) 6(22.22)
Hb/(g*L ™" 130.42+18.83 123.70+23.52 - 1.450 0.150
WBC/(X 10°<L ") 5.41+1.46 5.64+1.86 0.643 0.522
N/(X10°-L ™" 3.40+1.14 3.55+1.42 0.542 0.589
L/(X10°L"™") 1.4840.63 1.554+0.56 0.477 0.635
PLT/(X10°-L ") 216.18+70.75 206.26+60.51 - 0.639 0.525
ALB/(g*L™" 43.64+4.10 39.22+4.07 - 4722 <0.001
GLB/(g*L™") 25.86+4.04 26.67+4.85 0.819 0.415
LDH/(U-L™" 175.05+29.08 181.44+37.19 0.886 0.378
IgG/(g*L ") 11.85(10.26, 13.70) 11.04(10.05, 12.84) 0.849 0.396
B,-MG/(mg-L™") 1.94(1.63, 2.33) 2.83(2.25, 3.49) 3.575 <0.001
CRP/(mg°L ") 0.60(0.40, 1) 5.40(2.70, 11.50) 7.499 <0.001
SF/(ng*mL ") 116.95(33.57, 241.35) 77.50(24.30, 188.45) 0.678 0.498
Symptom B (%) 10(15.15) 5(18.51) 0.008 0.928
Anemia n(%) 8(12.12) 9(33.33) 4.439 0.035
Lymph nodes involvement 7(%) 33(50.00) 18(66.67) 2.149 0.143
Ki-67" n(%) 0.105 0.746

=30% 11(18.33) 3(12.50)

<30% 49(81.67) 21(87.50)
Lugano stage n(%) - 1.378 0.168

Stage | 27(40.91) 8(29.63)

Stage I + 1T E 24(36.36) 9(33.33)

Stage IV 15(22.73) 10(37.04)
MALT-IPI score n(%) -2.289 0.022

0 39(59.09) 10(37.04)

1 27(40.91) 14(51.85)

2 0 3(11.11)
Final efficacy n(%) 0.043 0.836

CR+PR 45(68.18) 19(70.37)

PD+SD 21(31.82) 8(29.63)

CAR: C-reactive protein/albumin ratio; Hb: hemoglobin; WBC: leukocyte; N: neutrophil; L: lymphocyte; PLT: platelet;
ALB: albumin; GLB: globulin; LDH: lactate dehydrogenase; IgG: immunoglobulin G; B,-MG: B, microglobulin; CRP: C-reative

protein; SF: serum ferritin; CR: complete remission; PR: partial remission; PD: progressive disease; SD: stable disease. 84 patients

underwent detection of Ki-67.

22 B MALT # &8 & & ) 09 % a B & 547
FRER Cox A pras i (£2) B &
J7 %, ALB K . IgG /K -, CAR 5 H MALT
Wk CLI R TS A G . 2 R Cox A A7 4 B 46
BN, IgG i 'H MALT ik B 5 3 7l s il 7 7
M A ZE (HR=0.528, 95%CI 0.304~0.915, P=
0.023) .
23 {ACARZL5 % CAR A £ A b% & CAR

oS 112.7 4~ H. H i PFS 96.5 1 H; ik
CAR 47 OS 172.8 1~ H, {37 PFS 152.8 1~ .
HEMEDTZ S, K CAR 4115 3 ] (4.5%) J<ijish
YIfENG, = CARALI A 6 6 (222%) ST, 45
B, %3) WoR: lKCARAIEH OS BT
CAR 4 (P=0.020) , Pi4l[a] PFS 22 7% L4511~
B (P=0446) ; BEEBEVIIRIER, PILAELE
2R
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F*2 B MALT #HEEREZE Cox £FN
Figure 2 Univariate Cox analysis of gastric MALT lymphoma

Variable HR (95% CI) P value
Age (=70 years vs <70 years) 0.970 (0.111-8.462) 0.978
Sex (Male vs Female) 0.282 (0.033-2.431) 0.250
Ki-67 (=30% vs <30%) 2.560 (0.258-25.429) 0.422
Anemia 2.709 (0.484-15.169) 0.257
Symptom B 2.743 (0.491-15.334) 0.250
Lugano stage (Stage 1 vs[ I + 1T EJ) 0.386 (0.078-1.920) 0.245
MALT-IPI score (=1 vs <1) 1.873 (0.479-7.321) 0.367
MALT-IPI score (2 vs <2) 1.873 (0.479-7.321) 0.367
Final efficacy ((CR+PR]vs[PD+SD]) 0.027 (0.003-0.266) 0.002
CAR(=0.05 vs <0.05) 0.118 (0.014-1.013) 0.049
Hb 0.984 (0.950-1.020) 0.386
WBC 1.268 (0.758-2.123) 0.366
N 1.664 (0.915-3.027) 0.095
L 0.836 (0.239-2.921) 0.779
PLT 0.997 (0.985-1.008) 0.560
ALB 0.676 (0.494-0.924) 0.014
GLB 0.936 (0.782-1.119) 0.468
LDH 0.991 (0.963-1.021) 0.557
1gG 0.634 (0.427-0.944) 0.025
p2-MG 1.427 (0.677-3.006) 0.350
CRP 0.988 (0.889-1.085) 0.799
SF 1.000 (0.994-1.006) 0.905

CR: complete remission; PR: partial remission; PD: progressive disease; SD: stable disease; CAR: C-reactive protein/albumin
ratio; Hb: hemoglobin; WBC: leukocyte; N: neutrophil; L: lymphocyte; PLT: platelet; ALB: albumin; GLB: globulin; LDH: lactate

dehydrogenase; IgG: immunoglobulin G; B,-MG: B,-microglobulin; CRP: C-reative protein; SF: serum ferritin.
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Figure 1 Kaplan-Meier survival analysis of patients in high and low CAR groups

CAR: C-reactive protein/albumin ratio.

#®3 R CARHESE CAR AAEFLLE
Table 3 Comparison of survival between high and low

CAR groups
%

OS rate PES rate
1 year 3 years 5years 1year 3 years 5 years
High CAR 100.0 962 89.7 88.0 84.0 775
Low CAR 100.0 100.0 100.0 92.0 83.6 83.6

CAR: C-reactive protein/albumin ratio; OS: overall

Group

survival, PFS: progression-free survival.

24 R CAR B4 MALT-IPI # 4 41 & % OS 1t
%% R[A MALT-IPT 2 5 % OS 25 R L4t it
B (P=0358, EI2A) . ¥ & CARICH 1 47,
ik CARC N 043, Jf5 MALT-IPL IS0 AH AN, 151
CARBEA MALT-IPL I3, 455 (K 2B) s, 3K
AT 2 PP BET 0 4341 (P=0.021) Fl
1434 (P=0.049)
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1.00 1.00 CAR combined with MALT-IPI
Score 0 vs 1 P=0.843
= 075} = 0.75} Score 0 vs 2 P=0.021
E E Score 1 vs 2 P=0.049
7050 )| S Score 1 vs 3 P=0.759
E E Score 2 vs 3 P=0.395
2 g
© 0251 +0 O 0.25¢
-+ 1 +0
' -2 -+ 1
: : : : ] 0.00 : - - -
0.00 50 100 150 200 50 100 150 200 +2
Time/month Time/month -3
Number at risk Number at risk
= 49 27 8 1 0 = 39 21 6 1 0
- 4] 24 5 0 0 = 37 19 5 0 0
- 3 2 0 0 0 = 14 11 2 0 0
® -3 2 0 0 0

B 2 Kaplan-Meier HiZk 3T E CAR BX& MALT-IPI £ A EE 4T
Figure 2 Kaplan Meier survival analysis of patients in different CAR combined with MALT-IPI scoring groups

A: MALT-IPI only; B: CAR combined with MALT-IPI. High CAR as 1 point, low CAR as 0 point.
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