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[ ZE] BH: 3% M- e 40 (8 (platelet-lymphocyte ratio, PLR ) 78 J5U& P HAX #1242 22 G0 Ik (2988 (primary central ner-
vous system lymphoma, PCNSL) H1 UG /EFH , T35 & W PCNSL A el B [ gt stk R i 52 41 (International Extranod-
al Lymphoma Study Group, IELSG) 432240, J7 3% : B /4T 2011 4F 6 H—2021 4F 12 H T g 5t E R K2 — Mg S B st iz
14 72 (515 F KRR 42 2R Sk i K B 4 iR B8 (diffuse large B-cell lymphoma, DLBCL) S Ayl PR P4 , R JH Kaplan-Meier 25 |
FLR R M Z A EK Cox B4 88 AT A7 0 BT AT PR Z 07 Al . 45 5R - PONSL 83 19 b 67 JC 1F J 25 47 B (progression-free
survival , PFS) FLE A 77 1] (overall survival , 0S) 43 5124 17 4~ H #1394~ H o HLPRE Cox [91 5 43 BT iE 5 PLR=107 (P=0.022,
P=0.038) \AE k=54 % (P=0.043, P=0.027) . FL B2 i 0B (lactate dehydrogenase , LDH)/Z: % {H 1E % [ FR (upper limit of normal
value, ULN)>2(P=0.080, P=0.064) . J5i# i ( cerebro-spinal fluid , CSF) % [1/ULN>2(P=0.051, P=0.023) . 25 [E 7= ¥ g M E 2 1A fik
JRZ (Eastern Cooperative Oncology Group performance status , ECOG) ¥F-43=2 (P=0.029, P=0.027) Itk K IELSG 15 & 2H (P=0.064,
P=0.001) 5 % % (A PFS A1 OS A 5% . £ A % Cox [H] 15 43 M7 1E 5% PLR=107 (P=0.011, P=0.022 ) il ECOG - 43=2 (P=0.013,
P=0.015)J& PCNSL i3 PFS Al OS (9407 fEf [ 3 . 8518 : PLR sl 0] M —JR Pl PCNSL TS 487
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The prognostic implication of the platelet-lymphocyte ratio in patients with primary central
nervous system lymphoma

GUO Jingran, DU Kaixin, LIANG Jinhua, WU Jiazhu, WANG Li, XU Wei"
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[Abstract] Objective: To explore the prognostic implication of the platelet - lymphocyte ratio (PLR) in primary central nervous
system lymphoma (PCNSL) and to find a modified IELSG scoring system suitable for the Asian PCNSL population. Methods: The
clinical data of 72 patients with PCNSL from the First Affiliated Hospital of Nanjing Medical University between June 2011 and
December 2021 were retrospectively analyzed. Kaplan - Meier method, univariate and multivariate Cox regression analyses were
performed for survival analysis and prognostic factors evaluation. Results: Median progression-free survival (PFS) and overall survival
(0S) were 17 months and 39 months in PCNSL patients, respectively. Univariate Cox regression analysis confirmed PLR =107(P=0.022,
P=0.038) , age 54= years (P=0.043, P=0.027) , LDH/ULN>2 (P=0.080, P=0.064) , CSF protein/ULN>2 (P=0.051, P=0.023) ,
ECOG=2 (P=0.029, P=0.027) and modified TIELSG high-risk group (P=0.064, P=0.001) were associated with shorter PFS and OS.
Multivariate Cox regression analysis confirmed PLR =107 (P=0.011, P=0.022) and ECOG=2(P=0.013, P=0.015) were independent
risk factors for PFS and OS of PCNSL patients. Conclusion: PLR may be used as an indicator to evaluate the prognosis of PCNSL.
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Jit P X B 28 3R 40 ik TR (primary central
nervous system lymphoma, PCNSL) J& —F 2% UL 1
B A7 4 K EV98 (non-Hodgkin lymphoma, NHL) , J& 2
TR 2 R G, AR R A A R (cerebro-
spinal fluid, CSF) AR " . PCNSL 24 (7 ik L 45 51
NHL [ 4%~6% , o5 BT A i S 1 X o 28 28 2 i e
(9 2%~4%"" s SHAMWNKIE AN F], PCNSLAE # Xk
7RO YA RS SO (B 5 R AR 22 RGE LLAR
I CLR A L, T 30 22, 5 4R AR AT (overall
survival, 0S) 2 33% . F 8B EHE A0S Ny
8341 H (<50 %), 1 50~69 % f& & [ 1 1 0S
2511, =70 2 BAEBEWTHAL0S o4 H L ik
AHATIBIT PR e, OSAU N 1.5 H
AT 2L AR PCNSL i R A EAF AME 24 B TH
BEE T B0 A —Z3R 77 77 %8, PCNSL (I U5
TR B G B B B2 i 2 i (R4 52 k%
ARG ROV HOR, SR A A0 b
XF T 52 K IMER PCNSL, AZ L1097 I BRI AN BE
A N R S-H0BT ) PCNSL U 845 20 A

H A AP 2 90 T 100 PCNSL A8 24 7Y
5 « FEFras ZNR ERE 5T 2H (International Extranodal
Lymphoma Study Group , IELSG ) ¥ 43 Fl 22, & 17 F -
L4 k982 iE P 0 (Memorial Sloan Kettering Cancer
Center, MSKCC) U5 ¥ 73+ . IELSG fL45 54~ 7%
i AR S8 E R R U 2 AR RE RS (Eastern
Cooperative Oncology Group performance status, ECOG)
P4y FL R I & Bl (lactate dehydrogenase , LDH) .
CSF 2 FIK P FUG R 52 R AR B, 1 MSKCC 343
HALFE A2 5, BIAE I8 F Karnofsky 17 4 R TE
53 (KPS) o BRUA B MR HUS 5> R G040, i diid
HIV &% | EB jj 8¢ B Y% | CXCL13 33k Rl STAT3
MALTH i A5 5 AN RBIUS A 55 . BAR IELSG AN
MSKCC A5 B Fi) A7 20 2 BIESK , {HA2 Iy PCNSL It
149 XU TP Ak S8 RATY AN AR 1o 3k S i 5 A5 R4
etk

BE AL AF 5¢ 2 B, i /s Al 5 0k B2 40 B L
(platelet-lymphocyte ratio , PLR) £ 1 2 I8 v B8
SR T HmEMNE " . REMIEEC
SRS HAR W R R GEMRE e FUR I T R
A5 R U # (6, (22 ¢ T PLR £ PCNSL A (1
WU W EA R A LB MIEREIEY . AR B
T 3 H— A 07 B HGE A WU R By TS
BAY

1 X&FFAE

11 3%

[\l B4 43 A1 2011 4F 6 H—2021 4F 12 H 7E R 5¢
BB R 22 55— B T B2 e i 97 1Y 72 15 12 W A )i
R HREPR 28 2R S8R T8 K B 20 LIk LR (diffuse large
B-cell lymphoma, DLBCL) 35 . AW AFRUELT T : (DR
i 2016 4 {H 7 TLAE ZH 2103 2 B2 W ol vh A il 22
FRYGE ) DLBCL; @42 52 K57 1 FH 28518 (HD-MTX
3.0~3.5 g/m’) I BAENIFE RT3 AR, IF
AT VEAY s QA TERE N T GE T2 50000 FnSE 4R I PR
FRIE . A ST 8 R B AR 3822 Bt S5 b, T A R 34
SN EACTE=
1.2 7k

MNEE B B 705 P R e IR AR 1% HE 5] L ECOG
Vo AR BCR N B —E3RT & R A i
2T S S KNG A0S CSF R 1 LDH 4k B 40 i A
/MR (platelet, PLT) , ¥JHUF BB E AT HT LIRSS R
T HEBR X AN AL Rk, 7 B T R A B
TR Z 48 (CT) LR AR (MRD BUE HL 1
RSB CT(PET-CT) , DA S BRI A6

Fr A R a1 12 s s B P e FL
PEATHEYT , DT AUE H 28 202242 7 11 H . Jeik
JEH AT (progression free survival, PFS) i& S MR
TBIT R 1 KRB PE A R B AE T I [A] 5 B 7
SR T B 67 3 o AT A J5E A 5 BOAE Tk D5 Y
mfrE]

1.3 “itsxs %

{6 1 SPSS 25.0,GraphPad Prism 8 F1 R4.1.1 47
it oo 8 52 E TAEFHIE (receiver operating
characteristic, ROC) Hi £ 115 PLR fefE Il AL E . 4
A7 28 K H] Kaplan-Meier 7547 , it 2/ A e 1%
FHXUM XS BORR FIRE K . P < 0.05 M 2E 51 it
SCo XF OS HIPFS (25 R AT L R I Z N &K Cox
1534 A SR R A Fr A Se it e R R
MAZIHER Cox 30T AL, R Cox XU 58 AU X6
HAT 95% ' 7 X [0] (95%CI) 1 AU HE (HR) 344743
Bro FIFHARAREE A AR ES R . A — k48 %k
(C-index) FI ROC £ AUC KT AS RIS Y 1)
it FIH Bootstrap [ $FETE R AR T 90 IE o

2 &% R

2.1 BEeE R
72 4 B A B R AR A 62(52,76) %, HiH AR
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1% > 602 3:3911(54.2%) . 55 411511(56.9%) , % 31 14|
(43.1%) , 33 15 (45.8% ) He % ECOG - 43=2, 25 4
(34.7%) e P —I 78, 47 1911 (65.3% ) H8 & 95 K i
IR . RZHR# (90.3% ) 1) LDH 7K 1E #
(LDH<271 U/L) . BLAk, Xt 44 5] 35647 T CSF K
2, H 344 (77.3% ) [ & KR CSF B H T . R
i IELSG W43, 44 ) 8.5 v, 11 41 (25.0% ) . 25 14l
(56.8% ) F1 8 491 (18.2% ) 43 HIHLF R AIK L v i 1 AR
H o WA MSKCC P4y, ¥ B4 40 34 fa i 4
19.4% 58 M “< 50 % "4, 37.5% . N “=50 % 3 H.
KPS=70"4H,43.1%5 4 M “=50 % 3 H KPS < 70”41
(£,

Frf BB 2R YT 5200 (72.2% ) ¥ 52 T
FARHFALIT , 1261 (16.7% ) [F) I} 4 32 1 )y Fidk
57, 8B (11.1%) 4532 7 Jlifbyy . o B E] A
411~ H (3~1051 1), i PES T OS 4351128 174~ H
(95%CI1:5.24~28.76 1~ J1 ) 139 H (95%C1:23.53~
54.4740H )

2.2 A PLR % ARG AL - 4B R B

72 5] PCNSL £ 4 , iz I ROC Hh 2 11958 2 % 45
BORBUZ+H 55 %-1) . PFS A0S A ROC £k
i AL (AUC) 43 %) A 0.618 1 0.585; 4 PLR A
107.014 B, 295648 50906 I 1) PES F1 OS 43 513 3
I KAE 0.212 F10.206, I EF 58 SRE 55 3 40 5 Ky
67.4% 1 53.9% .70.6% F150.0% (& 1) ; #5107 1F
i PLR A 18, ¥ f8 55 43 & PLR 41 (PLR=
107, n=43) FIIX PLR 21 (PLR<107,n=29) ., /37 H
# PLR X} PFS A1 OS B2 . fy &1 2 AT UL, /5 PLR J&
PFS (P=0.015) 1 OS (P=0.032) %% %5 (1) i 2 Fi |
T RRARTIG .

A 100

RIBE (%)

O . T T T T
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10045715 (%)
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Table 1 Baseline characteristics of 72 patients

I RAFAE 1% (%)
AE
<60 % 33(45.8)
> 60 %/ 39(54.2)
531
% 41(56.9)
‘e 31(43.1)
ECOG ¥4
0~1 39(54.2)
=) 33(45.8)
R YA
A 25(34.7)
Z4 47(65.3)
RIS A58
= 42(58.3)
7 30(41.7)
LDH
>271 U/L 7(9.7)
<271 U/L 65(90.3)
IR 1 (n=44)
>0.4 g/L 34(77.3)
<0.4 g/L 10(22.7)
TR RS0
IELSG(n=44)
fRfE(0~1) 11(25.0)
fE(2~3) 25(56.8)
G (4~5) 8(18.2)
MSKCC
AEE <50 % 14(19.4)
F=50 4 H-H KFS=70 27(37.5)
Fi=50 % I H KFS<70 31(43.1)
100
80 4
& 60
il
g 10-
20

20 40 60
1004555 (%)
A JET PFS Y PLR Al SHE R ROC HIZR 30T 5 B 36T 0S B9 PLR JeefEllf FHERI ROC 7347 o
1 PLRESEEIRFE
Figure 1 The cut-off values for PLR
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Figure 2 Kaplan-Meier survival curves of PCNSL patients stratified by PLR

2.3 A RIESLG

K F ROC #1281 22 TELSG -4 4% R £ 1 i
FEIGFHE (K 2) o KOS 738 , FeAEllm FHE K < A 0%
54 % (AUC=0.560, & (£ =0.824 , H7 5 £ =0.395) ,
CSF & 1 0.82 ¢/L(AUC=0.623, R fi{ & =0.778 , 45 7
J¥ =0.654) Al LDH 200 U/L (AUC=0.590, 7% #{ J¥ =
0.618, 7 5 i =0.658) . [FIH}, X LEIlf FAEXT PFS 4,
A5 T E, 3500 R A 54 % (AUC=0.496,
R E=0.783, F5 5 & =0.577) . CSF & 1 0.82 ¢/L
(AUC = 0.580, R H{J¥=0.630, 5755 =0.647) 1 LDH
200 U/L(AUC=0.641, RJ%=0.587, %5 57 #=0.731) .
FLHZ Cox MIHAMHT IR, AE =54 % \ECOG 1143
=2 LDH/ULN > 2 CSF % [4=2 & PLR=107 5 ¥ fi
H PFS F1OS # 52 (P < 0.05) . ZH & Cox M43 H7
7R, PLR=107 .ECOG #¥43=2 /2 5 Wi PNCSL (£ 2
PFS(HR=2.20,95%CI: 1.04~4.65,P=0.011;HR=2.16,
95%CI: 1.09~4.28, P=0.013) 1 OS(HR=2.42,95%ClI:
1.13~5.16, P=0.015; HR=2.35, 95% CI : 1.18~4.70,
P=0.015) Sz AR R 2R (13 .4)

x2 TENSEENZEERRESE
Table 2 Reference values and the group divided by opti-

mal cut-off values for variable

Ar i ZHAd SR GRImAHE)  BE(%)
A — <54% 21(29.2)
(n=72) =54 % 51(70.8)
EREH  0.2~0.4 /L <0.82 g/L 21(47.7)
(n=44) >0.82 g/L 23(52.3)
AL AR 71.0~140.0 U/L <200 U/L 36(52.2)
(n=69) =200 U/L 33(47.8)

SR AN () S 55 2 A 9 1 5 (B B (upper limit

normal , ULN) AR KAYAE, A T 5 (8 ilm BRI FH , 3E
$£ LDH Al CSF 2 (5 ULN [ HCAE 7E 0 4 g 55
MHETR. UL, 7 44 B4 CSF & k& iy B 3 vh
HAT TR W IELSG W 5r R4, % R G ALHGAF I
=54 % ECOG 11-53=2 , B SN R ER A5 #4) L CSF 85 11/
ULN > 2 F1 LDH/ULN > 0.75,

—EPEFE AL C-index 78 PLR BE G 20 K IELSG
W5 248 (PFS:0.658,08:0.715) FIE K TELSG P43
255 (PFS:0.661,08:0.708) i &40 T IELSG #1453 &
4t (PFS:0.603,0S:0.621) . [AlFE, ROC /AT HIESE,
HE PR DE 7 R GEAH BT J5 34 1) PFS(AUC: 0.755 vs.
0.759 vs. 0.697, P=0.004, [¥] 5A) F1 OS (AUC: 0.785
vs. 0.779 vs. 0.692, P=0.002, [#] 5B) E. A7 ¥ 5 Y 1
JEERAME . BeA, S Tk e LA BN BT S
W R Al B AU W R 545 3R
Bootstrap F $HFETEIETT T 1 000 ¥k 8 & AR -1
{8, 25 MK TH AT LR B A W0 25 7005 e o T /5
(#£3),
3 9t i

PCNSL £ (5 i 4 4% 4 NHL ) 4% ~6% , 15 FF
Ji M HAR R 28 2R G IR 117 2% ~4% 2 . PCNSL £
B RARTUS 25 5 EAAE RN 33% . WERAHATIR
7 R RGOS 1.5 AN A, TR
RHRE R RER T , AR 2407 259 JC 138 4o 1l ik 5 e
MM TCIE KR o ARWF5EH, 72 ] PCNSL 8%
HAL R IR AR R 62 %, R AR I 5 BRE AT SCHk
AL

KA WF 5N A IELSG P43 7E PCNSL 9 7l J5 ¥
flih k54 mEAE M, U RTESR R IR IGIT
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A BRI Z Cox A1 4341
£ n HR(95%CI) P
=54 % 51 = 2.08(1.02~4.23)  0.043
LDH/ULN>0.75 35 o— 1.70(0.94~3.08)  0.080
CSFEM/ULN>2 23 - 2.20(1.00~4.86)  0.051
ECOG=2 33 —— 1.92(1.07~3.46)  0.029
PLR=107 43 —— 2.10(1.11~3.95)  0.022
MR IELSG &fadl 13 - 2.19(0.96~5.00)  0.064
02 1.0 100 100.0
B Z 2 Cox [n1JF 507
i n HR(95%CI) P
ECOG=2 33 . 2.16(1.09~4.28) 0.013
PLR=107 43 | ™ | 220(1.04-465) 0,011
02 1.0 10.0 100.0

A BRI TN PEFS B 2 Cox [H1IE 7387 3 B : AR E TN PFS 22 K 2 Cox [91IH 5387
B3 FHFHEHNOFS 2EZEK % E & Cox BT 47

Figure 3 The forest plot presents the univariate and multivariate Cox regression analyses of factors in predicting PFS

A AR Z Cox B4
Ei=17 n HR(95%Cl) P
ARl =54 % 51 —— 2.81(1.13~7.00)  0.027
LDH/ULN>0.75 35 - 1.95(0.96~3.95)  0.064
CSFZE/ULN>2 23 —a— 3.66(1.20~11.20) 0.023
ECOG=2 33 . 2.16(1.09~4.28)  0.027
PLR=107 43 . 2.20(1.04~4.65)  0.038
MR IELSGHfadl 13 —a— 5.29(1.94~14.40) 0.001
02 1.0 10.0 100.0
B L Cox [IH4MT
£t n HR(95%CI) P
ECOG=2 33 —a— 2.35(1.18~4.70)  0.015
PLR=107 43 —a— 2.42(1.13~5.16) 0.022
02 1.0 10.0 100.0

A FRFRIE T OS BRI 28 Cox [FH43HT 5 B : ARARIE M OS £ [H 2% Cox [FH43HT .
E4 HAEETNOSHEEZER S EZE Cox EA5H

Figure 4 The forest plot presents the univariate and multivariate Cox regression analyses of factors in predicting OS

1A, (2 TELSG P13 2 37 2 AR RR U B3 1) Sty I,
PLA i R B B TS o SR, B PRy
R G AL A I R R AE IR BE 42 17 S Wt PCNSL £
A2 RE . R, B ATAITE 3 R G0 2k B A
B

IR 22 B UEHE R W], JRAE SO BT 25 e e A
K SRR AAIRAT JREAE AR S ARAE 1T LASE 2 Ak A i
RIS 2R RS . DL PLR USRI A 4 5
YRS AE K2 6 B 9 TUS B (B B AR LR AE A5
BRI AT A B, SRR B R I 22 b A i
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A
100 ———— i [ IELSG+PLR 100 — 7|~ MRIELSG+PLR
(AUC=0.755) e (AUC=0.785)
80 T [ BBIELSG 80 ST | BRIELSG
(AUC=0.759) . (AUC=0.779)
. e IELSG(AUC=0.697)  — = IELSG(AUC=0.692)
& 607 8 607
= o
ﬁ 40+ % 40
20 1 20 _ /qu
O // T T T 0 ::I/ T T T

T
20 40 60 80 100
100455 (%)

T
20 40 60 80 100
100455+ (%)

A:PLRAUGH IELSG 5 2i K IELSG FIIELSG Fitil] PFS (1 ROC 148 ; B: PLR+2 R IELSG 5 IELSG FIIELSG Fitil] OS 1y ROC fifiZk .
E5 i#id ROC f£k b PLR+2 R IELSG 5 IELSG i R IELSG 1% Z!
Figure 5 Improved IELSG with PLR was compared with IELSG and Improved IELSG by ROC curves

%3 Bootstrap Bt 1 000X PFS X OS #J AUC #1 C-index £ J{EF1 95%CI
Table 3 AUC and C-index means and 95% confidence intervals for Bootstrap self-sampling 1 000 times for PFS and OS

e AUC(95%CI1) C-index(95%CI)
PFS 0S PFS 08
PLR+¥ R IELSG 0.793(0.788~0.797) 0.802(0.798~0.806) 0.753(0.748~0.758) 0.729(0.758~0.766)
K R IELSG 0.794(0.791~0.799) 0.796(0.794~0.803 ) 0.718(0.713~0.723) 0.729(0.725~0.734)
IELSG 0.715(0.710~0.719) 0.695(0.690~0.700) 0.609(0.604~0.614) 0.584(0.579~0.590)

T, AN A 2 -2 55 K S il i 32 e Oz, AT
I G RE DI RE , FE i ed 20 B AE T Ik EL 40 A
VE R g TR B v B ARG o 2 — , LAE MR 1 &
AR S R IEE BB, BT K,
A7I ) A0 R 2 200 50 ik /2 5 T 0 9L 40 M R LR
254N NK/T 20 i 36k B4 988 L DLBCL 115 4 2k 37 f5 5 1A
R /N B I A 2 R AN e
Az AR Z2 A BB ML/ N T AR S Firkgg 200 e 34 g A
FogE  fEm R AR iR 28 e 0 RS SEER
/IR 368 2o 4 50 5 5T 4 i 2 1T -9 1% 43 1 R G
iR A R A AR 2 T o Y TR A 5 v ot /A
LR 4820, PLR L334 e HUAHEHT i 1Y
BB JIREAR , e SE g (345 . X518 S AN 45 R
— 3, AR WFSE K& AR PLR 4H PFS 1 0S % 75 PLR 41
K, B R 53 M 2 2 3 BT g IR 52 PLR & 521
PCNSL & & FilJ5 i &R o /0B 5 R vl e 2 i
S LA 7™ A JRE RN, 9 8 A% 4 i = A
I/ INHR i E FE ] I bk 2L 200 o 2>, DA T i 45
BLAA G328 O ny R A7, Jirfe ik itk

AR, %A Huey 72 4] POCNSL 3% 64T T IELSA
S EVEASG S5 R WoR R IELSA WA R Gk A

ECOG P37 o 2 s 22 S, R, SR HAAE T 4F
#% . LDH 1 CSF & FK-F- my e fEim Sl . R =
Cox [l 15 43 B W7, 4F i =54 % | ECOG 1T 43=2.
LDH/ULN>0.75., CSF # [/ULN>2 } PLR=107 5
PFS f1OSH 5%, ZH & Cox M43 # /% , PLR=
107 . ECOG=2 J2& 5 PNCSL 5% PFS 1 0S iy it 37
fak N &,

AWFFE 45 R, PLR 0] LIAE R PCNSL %
UG B — GRS R 2, B A I3 2 A A e 45 ) I
B A AT AG A, PR, 25 2 R B THE 0 T

Bl AR UL, (B = o ABERAT IHAETE SR BR
ZAb & [ B FE MR ATRE T ; QFEA AT R 5
@G, SRR EZHLER
FEAS S 0] a5 P il T HE A TR UE SIS, DR 4 i dg =
i R B A= il e AR IR T T 28, B R B U o
[ 82 3CHik]
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