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Prognosis in IDH-Mutant and IDH-wild type
glioblastoma
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SUMMARY ® Eren Kilig
Glioblastoma (GBM) is the most common brain tumor in adults with a poor (iD] Nese Yeldir
prognosis and predominantly astrocytic differentiation. GBM is classified ® Unal Oziim
according to the isocitrate dehydrogenase (IDH) mutation according to the ® Birsen Yiicel

World Health Organization (WHO) Brain Tumors 2016 classification. IDH-
1 gene mutations are evaluated immunohistochemically (IHC) and
molecular methods in current pathology laboratory practice.

The aim of this study was to determine the overall survival in GBM cases
according to IDH-1 mutation status and Ki-67 proliferation index.

Total of 53 patients diagnosed as GBM between 2007-2020 in Sivas
Cumhuriyet University Faculty of Medicine, Department of Pathology were
evaluated. Disease-free median survival of 7 (13%) GBM patients with IDH
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mutation was 2 months (2-year survival 14%), disease-free median survival ORCID IDs of the authors:

9 months (2-year survival 24 %) in GBM IDH-wild type cases. In cases with E.K. 0000-0002-3396-5891
a higher Ki-67 proliferation index, the median disease-free survival were N.Y. 0000-0002-3812-6245
shorter. U.0. 0000-0003-2065-2033

. - P : B.Y. 0000-0002-0083-6866
In conclusion statistically significant results could not be obtained between MY 0000-0002-7927-8480

disease-free survival in GBM IDH-mutant type and GBM IDH-wild type. = ] A0,
However, the mean Ki-67 proliferation index of GBM IDH-wild type cases :(R)EO Oggog?g()lofg&g%zie
was found to be much higher than GBM IDH-mutant cases. High Ki-67

proliferation index was found to be associated with a significantly shorter

survival.

Keywords: Glioblastoma, IDH-mutant type, IDH-wild type, Ki-67

proliferation index.

OZET


https://orcid.org/0000-0002-3396-5891
https://orcid.org/0000-0002-3812-6245
https://orcid.org/0000-0003-2065-2033
https://orcid.org/0000-0002-0083-6866
https://orcid.org/0000-0002-7927-8480
https://orcid.org/0000-0001-6479-3626
https://orcid.org/0000-0001-9666-0246

Anahtar sozciikler:

INTRODUCTION

GBM is the most frequent malignant primary brain
tumour in adults. Approximately 45-50 % of
primary malignant brain  tumours. WHO
Classification of Tumors of the Central Nervous
System in which lacks mutations in the IDH1 and
IDH2 genes as IHC and molecular methods. GBMs
that do not show mutations are classified as IDH-
wild type. Mutating GBMs are classified as IDH-
mutant type. In cases where mutation can not be
Slsmonstrated or applied, GBM is classified as NOS

IDH1 and IDH2 mutations are positive prognostic
factors, even after subtotal resection of tumours.
The main treatment is total surgical resection
followed by radiation therapy and/or synchronic
chemotherapy (Temozolomide), then the adjuvant
chemotherapy. Lack of IDH mutations in GBM,
MGMT promoter methylation is a strong predictive
marker for the efficiency of the chemotherapy
agent - &1,

This study was planned retrospectively to
determine the overall survival in GBM cases
according to IDH-1 mutation status and Ki-67
proliferation index.

MATERIAL AND METHODS

Cases diagnosed as GBM between 2007-2020 in
Sivas Cumhuriyet University Faculty of Medicine,
Department of Pathology were evaluated.
Antibodies R132H-IDH1, ATRX, p53 and Ki-67 in
IHC methods were applied to the cases diagnosed
before 2016 using the Ventana Brand Benchmark
XT model automatic device. Chi-square test was
performed with descriptive statistical methods,
using information about the patients' age, gender,
comorbid  diseases, tumoral  multifocality,
treatment, histopathological diagnosis and IHC
staining results. In addition, the correlation
between Ki-67 proliferation index and disease-free
overall survival according to IDH mutation status
was evaluated.
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SPSS version 22 was used for statistical analysis.
Descriptive  tests  (frequencies,  descriptive,
standard deviation) were used to describe the
characteristics of the patients. Frequencies were
compared with the Chi-Square test for categorical
variables. The Student t-test was used to compare
continuous variables. The Mann-Whitney U test
was used for groups which were not normally
distributed. Kaplan Meier test was used for survival
analysis. P-values p <0.050 were considered as
significant.

RESULTS

Histological examination, hypercellular tumor and
pseudopalisading necrosis with or without vascular
endotelial proliferation was diagnosed as GBM
(Figure 1). The gender distribution of a total of 53
patients with GBM was 35 men (66 %) and 18
women (34 %). The age range was 36-79 (mean
age: 58.5). Comorbid diseases (Diabetes,
hypertension etc.) were found in 12 patients (23
%). Surgical procedures and post-surgical
treatments applied to the patients are as follows:
biopsy in 6 patients (11 %), subtotal resection in 36
patients (68 %), total resection in 11 patients (21
%) and radiotherapy in 3 patients (6%),
chemoradiotherapy in 50 patients (94 %), adjuvant
chemotherapy in 31 patients (59 %).

Disease free median survival of 7 (13 %) GBM
patients with IDH mutation was 2 months (2-year
survival 14 %), disease free median survival 9
months (2-year survival 24 %) in IDH-wild type
of 46 (87 %) GBM cases (Figure 2). Ki-67
proliferation index ranged from 4 % to 90 %, with
a median value of 40 %. In cases with Ki-67
proliferation index above 40 %, the median
disease-free survival were 4 months and 2-year
survival was 11 %; in patients with Ki-67
proliferation index below 40 %, the median
survival time without disease is 13 months and the
2-year survival is 28 % (Figure 3). While the mean
Ki -67 proliferation index was 36 % for GBM IDH-
mutant type and 87 % for GBM IDH-wild type
(Table).
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Table: Survival according to Ki-67 proliferation index (Median value: 40%)

Ki-67 proliferation index Median survival 2-year survival 5-year survival
<40 % (n=30) 13 months 28% 5%
> 40% (n=22) 4 months 11% -
p=0.139

proliferation and (D) glomeruloid vascular proliferation (H&E; X100) in GBM

Figure 2: R132H-1DH1 is positive in tumor cells with a GBM IDH-mutant case (IHC; X100).
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In one IDH-mutant case was ATRX loss. In the
others, ATRX was retained. Additionally, p53
expression percentages were between 1(%) and
95(%) in all cases. The mean p53 expression value,
was 36% for IDH-wild type cases and 34% for
IDH-mutant type cases.

Non-interventional clinical trials were approved by
the Ethics Committee of Sivas Cumbhuriyet
University, with the decision No: 2019-10/25.

DISCUSSION

GBM is the most common adult brain tumor with a
poor prognosis and predominantly astrocytic
differentiation *’. Despite the great knowledge
accumulated over many years about this tumor,
curative treatment is still not possible. It constitutes
45-50 % of all malignant brain tumors.
Epidemiologically, the incidence is 3-4/100.000 in
North  America and Europe, while it is
0.59/100.000 in Southeast Asia. It is most common
between the ages of 55-85 (1, 2, 6-9). Mean age
was 58.5 in our study.

Clinical findings are headache, focal seizures, focal
deficits (muscle weakness, loss of sensation,
aphasia, visual impairment, cognitive dysfunction)
and increased intracranial pressure. GBM is
classified according to the WHO Brain Tumors
2016 classification according to the IDH mutation.
IDH1 and IDH2 gene mutations are evaluated IHC
and molecularly, and GBMs that do not show
mutations are classified as IDH-wild type.
Mutating GBMs are classified as IDH-mutants.

Y

Figure 3: Shown by Ki-67 proliferation index <40 % (A) and >40 % (B) in GBM (IHC; X100 and IHC;
X40)

Our cases contain 46 (87 %) GBM IDH-wild type
and 7 (13 %) GBM IDH-mutant type.

Total excision of the tumor is important among the
factors determining GBM prognosis. In our cases,
subtotal resection was performed in 36 patients
(68%), and total resection was performed in 11
patients (21%). Subtotally resected tumors are
reported to be better prognostic factors in patients
with IDH1 and IDH2 gene mutations > ",

IDH mutation identification is important for
diagnosis, prognosis and treatment. The most
commonly used method for IDH mutation is IHC
method. It is recommended to perform IDH
sequencing in patients under 55 years of age in
IDH-wild type GBMs that do not show mutations
as IHC. The prognosis is 14 months in GBM-IDH-
wild type cases and 27 months in GBM IDH-
mutant type cases ' "°.

Standard treatment is maximal surgical resection
followed by radiotherapy and chemotherapy
(Temozolamide), adjuvant chemotherapy
containing Temozolamide » "°. In our cases,
radiotherapy was applied to 3 patients (6%),
chemoradiotherapy was applied to 50 patients
(94%), and adjuvant chemotherapy was applied to
31 patients (59%).

In our study, statistically significant results could
not be obtained between disease-free survival times
in GBM cases with and without IDH mutation. It 1s
known in the literature that IDH-wild type GBM
cases have shorter survival time. Because we have



small number of IDH-mutant cases, our statistical
results for survival time and IDH mutation
situation are not significant. However, the mean Ki
-67 proliferation index of IDH-wild type cases was
found to be much higher than IDH-mutant cases.
Higher Ki-67 proliferation index was found to be
associated with a significantly shorter survival.

In conclusion, it is known from the current
literature that GBM IDH-wild type cases have a
more aggressive course and have a shorter mean
survival time than GBM IDH-mutant type cases.
The Ki-67 proliferation index, which is closely
related to the proliferation capacity in malignant
tumors, is also a prognostic factor that may be
determinative for the mean survival for low grade
and high grade astrocytic tumors.

Presented as a poster presentation at 30 th National
Pathology Congresses.

Project T -902 was supported of Sivas Cumhuriyet
University Scientific Research Board.
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