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Establishment of a prognostic risk prediction model for overall survival
in patients with primary central nervous system lymphoma

MIAO Xia-qi, SHAO Bin-tian, LING Yu-nan, LI Qing, MA Jing-jing, LIN Zhi-guang,
ZHANG Meng-xue, CHEN Bo-bin, MA Yan”
(Department of Hematology , Huashan Hospital , Fudan University ,Shanghai 200040, China)

[ Abstract] Objective To identify independent prognostic risk factors for overall survival (OS) in
patients with newly diagnosed primary central nervous system lymphoma (PCNSL) , to develop a
nomogram prediction model and to evaluate its predictive performance for risk stratification. Methods A
total of 289 newly diagnosed PCNSL patients treated in Huashan Hospital, Fudan University between Jan
2014 and Mar 2024 were enrolled. Prognostic risk factors for OS were identified using LASSO Cox
regression and multivariable Cox regression analysis. A nomogram prediction model was then constructed.
Kaplan-Meier survival curves were drawn to evaluate the model’ s risk stratification ability. The new
prognostic model was evaluated using time-dependent receiver operating characteristic curves (ROC) and
calibration curves. Results Age, ECOG-PS score, D-dimer levels, and the neutrophil-to-lymphocyte
ratio (NLR) were identified as predictors of poor OS (P<C0.05). Kaplan-Meier survival analysis

demonstrated excellent risk stratification by the novel prognostic model, with statistically significant
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differences in OS among the distinct risk groups (P<C0.000 1). The time-dependent area under the ROC

curve (AUC) for the nomogram at 1-year, 3-year and 5-year survival were 0.700, 0.725 and 0.742,

respectively, indicating consistently stable predictive performance across time points. Calibration curves

showed good agreement between predicted and actual survival probabilities.

Conclusion Age, ECOG-

PS score, D-dimer levels, and NLR are prognostic factors for poor long-term outcomes in PCNSL

patients. The nomogram based on these factors may assist clinicians in risk stratification and in optimizing

therapeutic strategies for newly diagnosed PCNSL patients.
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4= i Y (whole brain radiotherapy, WBRT) . R #§
IELSG ¥ 4r &R 48, 6.6 W 8 & K & &, M 4
MSKCC W4 240, 69.2% M B3 A i fe . 289 fi i
I PRRFE DL 1,

F1 289 %] PCNSL 2 & iy — % g R 28 A4
Tab 1 Clinical characteristics of 289 PCNSL patients

Characteristics Case [n( %) ]

Gender

Female 104 (36.0)

Male 185 (64.0)
Age (y)

<46 39 (13.5)

=46 250 (86.5)
ECOG-PS

<3 141 (48.8)

=3 148 (51.2)
LDH (1IU/L)

<240 226 (78.2)

=240 63 (21.8)
$2-MG (mg/L)

<1.16 86 (29.8)

=>1.16 203 (70.2)
Lymphocyte ( X10°/L)

<2.86 262 (90.7)

=2.86 27 (9.3)
WBC (X10°/1.)

<8.63 153 (52.9)

=8.63 136 (47.1)
Neutrophil ( X 10”/L.)

<5.7 141 (48.8)

=57 148 (51.2)
D-dimer (mg/L)

<2.93 229 (79.2)

>2.93 60 (20.8)
ALB (g/L)

<33.6 42 (14.5)

= 33.6 247 (85.5)
Total bilirubin (pumol/L)

<7.9 161 (55.7)

=7.9 128 (44.3)
Deep lesions

No 149 (51.6)
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(8% 1)
Yes 140 (48.4)

Multiple lesions

No 121 (41.9)

Yes 168 (58.1)
PNI

<48.6 186 (64.4)

>48.6 103 (35.6)
NLR

<1.93 48 (16.6)

>1.93 241 (83.4)
CSF protein (g/L)

< 0.6 109 (37.7)

=0.6 116 (40.1)

Missing 64 (22.1)
CSF tumor cells

No 162 (56.1)

Yes 63 (21.8)

Missing 64 (22.1)
TELSG stratification

Low risk 44 (15.2)

Median risk 162 (56.1)

High risk 19 (6.6)

Missing 64 (22.1)
MSKCC stratification

Low risk 72 (24.9)

Median risk 17 (5.9)

High risk 200 (69.2)
Initial regimen

HD-MTX+RTX 244 (84.4)

HD-MTX+RTX+IDA 33 (11.4)

MATRix 9(3.1)

WBRT 3(1.0)

ECOG PS: Eastern Cooperative Oncology Group performance
status; LLDH: Lactate dehydrogenase; 82-MG: B2-microglobulin;
WBC: White blood cell; ALB: Albumin; Deep lesions: Tumor
affecting in deep brain tissues included the basal ganglia, corpus
callosum, brainstem, periventricular regions and cerebellum; PNI:
Prognostic Nutritional Index; NLR: Neutrophil-to-lymphocyte ratio;
IELSG:
MSKCC: Memorial Sloan Kettering Cancer Center; HD-MTX:
High-dose methotrexate; RTX: Rituximab; IDA: Idarubicin;
MATRix: Methotrexate+rituximab+cytarabine+thiotepa; WBRT:

International Extranodal Lymphoma Study Group;

Whole brain radiotherapy.
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i 5 VR R A0 M RN W B IR T T X 14 S S BGHAT
i BE o A 10 HE 22 G HE X LASSO A5 7Y o iy 1 )
S B AT AL, 78 ME A%/ (Lambda.min) 4b ,
B H ECOG-PS ¥ 43 . D- B K (NLR A4F #4 F1 TR 56
RS HEA G2 Ry A&, o] J T+ 28w i
LASSO [l HEEARL, Ffif5 4% EiR s DS A2 N
2 COX [ 43 #r , DL itk — 25 4 & 1 5 OS AH 5C Y 13l
JFHZE . 458 B8 :ECOG-PS,D- /&, NLR Al
AR S OS B Pl R &R, BRI R R Gk B g it
BEMKF(F2),
F2 HEHECOXEIFS#H PCNSL B T f5 5 E &

Tab 2 Multivariate COX regression analysis for prognostic

factors of PCNSL

ECOG-PS <0.001 1.996 1.334-2.985
D-dimer (mg/L) 0.009 1.750 1.151-2.660
NLR 0.033 1.929 1.053-3.532
Age (y) 0.006 3.547 1.433-8.780
Deep lesions 0.216 1.282 0.865—1.901

ECOG-PS: Eastern Cooperative Oncology Group performance
status; NLR: Neutrophil-to-lymphocyte ratio; Deep lesions: Tumor
affecting in deep brain tissues included the basal ganglia, corpus

callosum, brainstem, periventricular regions and cerebellum.
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Fig1 Kaplan-Meier curves of prognostic factors for OS of PCNSL patients
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Fig2 Nomogram of the prediction model for OS of PCNSL patients
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Fig3 Kaplan-Meier curves for OS of PCNSL patients according to nomogram and traditional prediction model
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Calibration plot for the 4-predictor model based on 289 patients, with 104 death events observed within 5 years. The grey dashed line indicates

perfect prediction. The red solid line shows bias-corrected performance via bootstrap resampling (B=1 000 repetitions).
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Fig 5 Calibration curve of the nomogram prediction model for predicting OS of PCNSL patients
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