Wa |

ISSN: 25978012 JURNAL MEDIKA UDAYANA, VOL. 14 NO.12, DESEMBER 205

A % Accredited
WANYF t aSRA BRI e o
_J JOURNALS SINTA 3 3

ReceiVéd 202511-9 Revision: 208-11-25 Accepted:30-11-2025

ASSOCI ATI ON BFERIONMEFEANMME D DIEIAGANT -1 1Y PEXPRESSI ON WI

MENI NGI OMA GRADE AT PROF. DR. I . G. N. G. NGOERAH
*Fel yanNo Putu? Stuwi @yani |l in®% lndrayani Mak

Her man $aplutMaade IGoMadcde® Muli art a
'Anat omi c alReRa tdferodcgyrgaymme , Faculty of Medicine, Uni

Bal ndonesi a.
Department of Anatomical Pat hol ogy, Faculty of M
I ndonesi a.
®Department BhcPhygiofoledi ci ne -l nWnoinveesriias.t as |
emaFklyanto. Lee@ymail . com

ABSTRACT
Background: Meningioma is the most common primary intracranial tumor, mostly benign, yet {ujcc
tumors end to recur and behave more aggressively. The expresskimogrammed Deathigand 1(PD-L1)
contributes to tumor immune evasion and may serve as a prognostic biomarker as well as a potential target for
immune checkpoint inhibitaherapy.
Objective: To analyze thassocition between PEL1 expression and meningioma grade at Prof. dr. I.G.N.G.
Ngoerah General Hospital.
Methods: This analytical observational study used a cssional design. Samples were selected using a
purposive sampling methodoin paraffirembedded meningioma tissues diagnosed at the Department of
Anatomical Pathology, Prof. dr. .G.N.G. Ngoerah General Hospital. Immunohistochemistry was performed
using a polyclonal antPD-L1 antibody (Genetex, GTX104763). ALl expression wasvaluated using the
Tumor Proportion ScoréTPS) andCombined Positive Sco(€PS). Statistical analysis was conducted using
the chisquare test with a significance level of 3%
Results: A total of 41 meningioma cases were included, consisting of 28%#8yrade 1, 15 (36%) grade
2, and 6 (146%) grade 3. PEL1 expression showed an increasing trend with higher meningioma grades in
both TPS and CPS evaluations. A significant correlation was observed betweadndxXpression and tumor
grade (p<@5).
Conclusion: Higher PDL1 expression was associated with higher meningioma grades, suggesting its
potential role as a prognostic biomarker and as a rationale for considering immune checkpoint inhibitor
therapy in highgrade or recurrent meningiomas.
Keywords: Meningioma, PEL1, Immunohistochemistry, Tumor Proportion Score, Combined Positive Score,
Grade
INTRODUCTION reoperation and radiotherapy, often provide limitedg
Meningioma represents the most common primaryterm control, and there are currently no effective systemic
intracranial neoplasm, accounting for approxima®¥96  therapies approved for these tumors. Consequently, there
of all primary brain tumors, with an estimated annualis growing interest in exploring novel molecular and
incidence of around 6 cases per 100,000 individualémmunological therapeutic strategies to improve
worldwide.r These tumors originate from the arachnoidoutcomes for patients with refracy or progressive
cap cells of the meninges and are typically sgpowing.  meningiomas.
The World Health Organization (WHO classifies In recent years, the tumor immune microenvironment has
meningiomas into three histological grades: benign (grademerged as a crucial determinant of tumor development,
1), atypical (grade 2), and anaplastic (grade 3).2 While thprogression, and therapeutic respofis@ne of the key
majority of meningiomas fall under WHO grade 1 and aregpathways involved in immune evasion is the programmed
usually curable through complete surgical resectiongell death protein 1 (PLd) and its ligand (PEL1) axis.
highergrade vaiants demonstrate markedly different Under normal physiological conditions, PIPD-L1
biological behavior. Atypical and anaplastic meningiomasnteraction plays a regulatory role in maintaining immune
are characterized by more aggressive growth patternepmeostasis and preventing autoimmunity by inhibiting
increased mitotic activity, brain invasion, and aexcessive Icell activationd However, turor cells can
significantly higher risk of recurrence or progression.®  exploit this pathway to suppress antitumor immune
Despite advances in neurosurgical techniques antkesponses, leading to immune tolerance and unchecked
adjuvant radiotherapy, the management of recurrent dumor growth. PBL1 expression on tumor cells or
high-grade meningiomas remains a major clinicalinfiltrating immune cells has been demonstrated to
challengew Standard treatment approaches, includingcorrelate with reduced cytotoxic-dell activity and poor
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clinical outcomes in various malignancies, includingSample Selection
glioblastoma, noismall cell lung carcinoma, and The target populatiofincluded all meningioma patients
melanomaYy’ diagnosed histopathologically during the study period. A
Several studies have investigated -PD expression in total of 138 eligible cases were identifigd01 cases
meningiomas, revealing highly variable results, with(73,2%) of grade 1, 32 cases (23,2%) of grade 2 and 5
reported positivig rates ranging from 12% to as high ascases (3,6%) of grade 31 representative samples were
90%:Y These discrepancies are attributed to differences iselected using a purposive sampling method to ensure
the antibodies used, staining protocols, scoring systemproportional representation of WHO grade8 {20 grade
and interpretation criteria across studies. Nevertheless, laand 21 grades 3).
consistent trend has emerged suggestihgt PDL1 Immunohistochemistry Procedure
expression tends to increase with histological gradeSections 3 pm thick were cut using a Leica 2125 RM
implying a potential link between immune evasion andmicrotome, mounted on pecly-lysing coated Biogear
tumor aggressiveneds.Moreover, the expression of PD slides, and aidried for 24 hours. Automated IHC staining
L1 may serve not only as a prognostic biomarker but alsavas performed using a Leica Beihx Immunostainer.
as a predictive marker foesponse to immune checkpoint The polyclonal antiPD-L1 antibody (Genetex
inhibitors (ICIs), such as ai®D-1 and aniiPD-L1 GTX104763, dilution 1:100, Research Use Only) was
therapies, which have revolutionized the management applied for 30 minutes at room temperatdodipwed by
several solid tumorg.* incubation with HRP polymer and DAB chromogen.
Although the therapeutic potential of ICIs in meningiomaSlides were counterstained witlhaematoxylin and
is still under investigationearly-phase clinical trials and examined using a Leica DM500 microscope.
case reports have provided encouraging findingsiEvaluation of PD-L1 Expression
particularly in patients with recurrent or higihade PD-L1 expression was scored using the Tumor Proportion
meningiomas.** However, data on D expression in Score (TPS) and Cormed Positive Score (CPS), where
meningiomas, especially from Southeast Asia, remaithe cutoff determined using Receiver Operating
limited. In Indoresia, and specifically in Bali, available Characteristic (ROC) curve. All evaluations were
therapeutic options for patients with highade or performed independently by two pathologists blinded to
recurrent meningiomas are still constrained, with mostlinical data.
management relying heavily on surgery and radiotherapystatistical Analysis
This underscores the urgent need for research iixglo Data wereanalyzedusing SPSS versn 27.0. Descriptive
molecular and immunological aspects of these tumors istatistics were used to summarize demographic and
the local population. clinicopathological features. The relatioipshbetween
Therefore, this study aims to evaluate-PDexpression PD-L1 expression and meningioma grade was analyzed
in meningiomas and analyze its association withusing the chsquare test, with significance set at p < 0.05.
histological grade based on cases diagnosed at Prof. OEthical Approval
I.G.N.G. Ngoeah General Hospital, Denpasar, IndonesiaThis study has received approval from the Research
Through this research, we hope to contribute to a bettdtthics Committee of the Faculty of Medicine, Udayana
understanding of the immunobiology of meningiomas andUniversity/ Prof. dr. .G.N.G. Ngoerah General Hospital
provide preliminary data that may serve as a foundatio®enpasar with ethical clearance number
for future investigations into immune checkpidbased 2190/UN14.2.2.VII.14/LT/2025 and has been granted
therapeutic approaches in the management of theggermision by Prof. dr. 1.G.N.G. Ngoerah General
tumors. Hospital with letter number
DP.04.03/D.XVI1.2.2.2/65061/2025.
METHODS
Study Design and Sample Selection RESULTS
This analytical observational study employed a crossThe study sample are 41 meningioma cases, comprising
sectional design. The study was conducted at th20 (488%) WHO grade 1 and 21 (2B6) WHO grades
Department of Anatomical Pathology, Prdf. LG.N.G. 2i3 t umor s. The patientsd age
Ngoerah General Hospital, Denpasar, Indonesia, usingears, with a mean age of approximately 53 years. The
archival formalinfixed paraffinrembedded (FFPE) tissue study population included both male and female patients,
blocks from patients diagnosed with meningioma betweeneflecting the expected female predominance in
January 2023 and December 2024. meningioma.
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Table 1.Case digibution based on Clinicopathological Characteristics

Variable Frequency Percentage
Sex
Male 6 14.6%
Female 35 85.4%
Age
<50 year 18 43.9%
O 50 year 23 56.1%

MeanSD (minmax) = 51.66+10.18 (201)

Grade meningioma
1 20 48.8%
2&3 21 51.2%

Table 1 shows that from 41 meningioma samples, samples (48%) were classified as WHO gradeaid 21
consisting of 6 samples from male patients.§¥%) and samples (52%) were cssified as grades2

35 samples from female patients @), the ages of the ROC Analysis

samples ranged from 20 to 71 years, with a mean age &OC curve analysis showed good diagnostic accuracy for
5166 + 1018 years with18 samples (49%) from  both PDL1 scoring systems. TPS had an AUC of 0,848
individuals under 50 years old, while 23 samplesi% (cutoff 7.5%, sensitivity 810%, specificity 830%), while
from individuals aged 50 years or older andCPS had an AUC of .835 utoff 8.5%, sensitivity

histopathological gradingby purposive sampling)20  90.5%, specificity 75%).

Figure 1. Meningothelial Meningioma
(A. H&E, magnification 100x; B. H&E, magnification inflammatory cells (C. magnification 100x; D.
400x). Negative PEL1 expression in tumor cells and magnification 400x).

Figure 2. Atypical Meningioma

(A. H&E, magnification 100x; B. H&E, (B. Positive PBL1 expression in tumor cells (C.
magnification 400x). magnification 100x; D. magnification 400x).
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