AYBERH a8 I 272024 F 555155568 Cancer Res Prev Treat,2024,Vol.51,No.6 * 455 -

doi:10.3971/j.issn.1000-8578.2024.23.1342 . Il{ﬁﬁﬁﬁ% .

SFRIENE ST E WHO1 X IEE 4 45
TREEEMRE

TR, B, Kk, BB, B, Ty

Molecular Pathological Risk Grade Evaluates Biological Behavior and Prognosis of
Patients with WHO Grade 1 Meningiomas

ZENG Lingcheng, LI Hua, CHEN Rudong, YANG Hongkuan, CHEN Jian, YU Jiasheng
Department of Neurosurgery, Tongji Hospital, Tongji Medical College, Huazhong University
of Science and Technology, Wuhan 430030, China

Corresponding Author: YU Jiasheng, E-mail: yujiasheng2000@tjh.timu.edu.cn

Abstract: Objective To explore the correlation of molecular pathological grading with WHO grade 1
meningioma recurrence, malignant progression, and patients’ survival. Methods The medical records and
paraffin-embedded tissues of patients with surgically resected WHO grade 1 meningioma were collected. The
molecular pathological risk grading suggested by Maas et al. was adopted, and the patients were graded as
low, intermediate, and high risk. Univariate log-rank test and multivariate Cox regression analyses were
performed to determine the relationship between molecular risk grading and patient progression-free survival
(PFS), malignant progression-free survival (MPFS), and overall survival (OS). Results Among 198 patients,
152 (76.8%) were graded as low risk, showing no Ip deletion; 42 (21.2%) patients were graded as
intermediate risk, including 18 patients with 1p deletion, 10 patients with 1p combined with 6q deletion, and
14 patients with 1p combined with 14q deletion; and 4 (2%) patients were graded as high risk, including two
patients with TERT promoter mutation, one patient with CDKN2A/B homozygous deletion, and one patient
with 1p, 6p, and 14q combined deletion. Multivariate analysis showed that molecular risk grading was
negatively associated with PFS (HR: 0.029, 95%CI: 0.011-0.080), MPFS (HR: 0.032, 95%CI: 0.004-0.274),
and OS (HR: 0.074, 95%CI: 0.032-0.174; P<0.05). Conclusion The biological behavior of histological
grade 1 meningiomas still exhibits heterogeneity, and further molecular pathological risk grading can more
accurately reflect their biological behavior and evaluate patient prognosis.
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Figure 1 Flow chart of molecular pathological risk grad-
ing process
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Table 1 Clinical characteristics of 198 cases of WHO gra-
de 1 meningioma

Variables n (%)
Gender

Male 52 (26.3)

Female 146 (73.7)
KPS scale

70 15 (7.6)

80-90 163 (82.3)

100 20 (10.1)
Age (years)

20-40 40 (20.2)

41-60 131 (66.2)

61-80 27 (13.6)
Tumor site

Superficial 112 (56.6)

Deep 86 (43.4)
Tumor size (cm)

<4 54 (27.3)

4-6 110 (55.6)

26 34 (17.1)
Simpson grade

-1 168 (84.8)

V-V 30 (15.2)
Histological subtype

Meningothelial 51 (25.8)

Transitional 87 (43.9)

Psammomatous 5(2.5)

Fibrous 40 (20.2)

Angiomatous 15 (7.6)
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Table 2 Molecular pathological risk grading of WHO grade 1 meningioma cases

Molecular pathological grading Psammomatous /Angiomatous ~ Meningothelial — Transitional  Fibrous  Total (%)
Low risk 152 (76.8)
No Ip loss 20 34 72 26
Intermediate risk 42 (21.2)
1p loss 0 6 7 5
1p and 6q losses 0 3 3
1p and 14q losses 0 5 4 5
High risk 4(2.0)
TERT promoter mutation 0 0 1 1
CDKN2A/B homozygous deletion 0 1 0 0
1p, 6q, and 14q losses 0 1 0 0

10 um 10 pm 10 pm

10 um

A: a low-risk case had no 1p loss and the nuclei displayed the fluorescence mode of 2 red/2 green; B1-2: an intermediate-risk case showed 1p loss (0
red/2 green) and 6q loss (0 red/2 green or 1 red/2 green); C: a high-risk case showed homozygous deletion of CDKN2A/B (0 red/2 green or 0 red/1
green); D1-3: another high-risk case showed 1p loss (0 red/2 green), 6q loss (0 red/2 green or 1 red/2 green), and 14q loss (0 red/2 green or 1 red/2
green).

B2 KFRHEREE. PeRERWHOIRMIRERGIFISHE K

Figure 2 Representative FISH images of low-risk, medium-risk, and high-risk cases of WHO grade 1 meningioma

&3 PFS. MPFSFIOSHHXEHEHILog rank B E RS H7
Table 3 Log rank univariate analysis for PFS-, MPFS-, and OS-related factors

Variables PES MPFS oS

HR 95%CI P HR 95%CI P HR 95%CI P
G(?\I/}ile; vs. Female) 0.460 0.230-0.919  0.072 0.945  0.101-8.803 0.961 0.508 0.231-1.118  0.157
Age

(< 40 vs. > 40 years) 1.398 0.637-3.069  0.355 4.007 0.345-46.490  0.133 1.763  0.717-4.339  0.146

Maximal diameter
(s4vs.>4cm)

Tumor site
(Superficial vs. Deep)

Extent of resection

(Total resection vs. 0.031 0.010-0.095 <0.001  3.255 0.213-49.640  0.396 0.040 0.012-0.127 <0.001
Non-total resection)

1.174  0.632-2.182  0.613 0.927  0.130-6.587 0.939 1.019  0.504-2.060  0.959

0.160 0.085-0.302 <0.001  2.299 0.318-16.610  0.458 0.161 0.078-0.329 <0.001

Molecular risk grade
(Low risk vs. 0.287 0.130-0.632 <0.001 0.012 0.001-0.126  <0.001  0.341 0.141-0.825  0.002
Intermediate/high risk)

Notes: HR: hazard ratio; CI: confidence interval.
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Figure 3 Kaplan—Meier survival curves showing correlation of molecular pathological risk grading, extent of resection, and

tumor site with patients’ PFS, MPFS, and OS
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Table 4 Cox regression multivariate analysis for PFS-, MPFS-, and OS-related factors

PFS

MPES OS

Variables TR 95%CT iz

HR 95%CI P HR 95%CI P

Whole group
Molecular risk grade
(Low risk vs. 0.029 0.011-0.080 <0.001
Intermediate/high risk)
Extent of resection
(Total resection vs. 0.005 0.001-0.019 <0.001
None total resection)
Tumor site
(Superficial vs. Deep)
Total resection subgroup
Molecular risk grade
(Low risk vs. 0.086 0.019-0.378  0.001
Intermediate/high risk)
Tumor site
(Superficial vs. Deep)

0.536  0.152-1.890  0.332

0.422 0.111-1.607  0.206

0.032  0.004-0.274  0.002 0.074 0.032-0.174 <0.001

0.235  0.022-3.189  0.988  0.012 0.003-0.050 <0.001

3.030 0.142-66.667 0.478  0.880 0.219-3.546  0.858

0.071  0.009-0.530  0.010 0.011 0.002-0.059 <0.001

1.737 0.173-17.434  0.639  0.659 0.149-2911  0.582
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