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Objective: One of the prognostic factors for glioblastoma (GBM) is isocitrate dehydrogenase (IDH) status. In addition, it has been stated that the neutrophil
lymphocyte ratio (NLR) in GBM effects prognosis. In this study, we aimed to reveal the relationship between preoperative NLR and IDH status in GBM patients.

Methods: Age, gender, preoperative NLR value, IDH status, Ki67 and p53%, and ATRX status of the patients were recorded in two groups: IDH mutant 7 patients
and IDH wild type (IDH-Wt) 24 patients.

Results: When the two groups were examined, no statistical difference was found between the loss of ATRX expression, Ki67 and p53 markers, and pre-
operative NLR values. Only IDH mutant patients were younger (p=0.037).

Conclusion: Although it is seen that the pre-operative NLR value is not useful in determining the IDH status in GBM patients, it can be said that low NLR may
have a positive effect on overall survival.
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Amac: Glioblastom (GBM) icin prognostik faktorlerden biri izositrat dehidrojenaz (IDH) durumudur. Ayrica GBM'deki nétrofil Lenfosit oraninin (NLR) prognoza
etkisi oldugu belirtilmistir. Bu calismada GBM hastalarinda ameliyat 6ncesi NLR ile IDH durumu arasindaki iligkinin ortaya konmast amagland.

Yontem: Hastalarin yas, cinsiyet, ameliyat 6ncesi NLR degeri, IDH durumu, Ki67 ve p53%, ATRX durumu IDH Mutant 7 hasta ve IDH-wild tip (IDH-Wt) 24 hasta
olmak Uzere iki grupta kaydedildi.

Bulgular: iki grup incelendiginde ATRX ekspresyon kaybi, Ki67, p53 belirtecleri ve ameliyat oncesi NLR degerleri arasinda istatistiksel fark bulunmadi. Sadece
IDH mutant hastalarin yasi daha gencti (p=0,037).

Sonuc: GBM hastalarinda ameliyat oncesi NLO degerinin IDH durumunu belirlemede yararli olmadii gorulse de, disiik NLO'nun genel sagkalimi olumlu
yonde etkileyebilecegi sdylenebilir.
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Introduction

Gliomas constitute nearly 81% of primary intracranial
tumors. The most frequent type of gliomas is Glioblastoma
(GBM)®. The most commonly seen malign primary brain
tumor in adults is GBM® and the first step of current
standard treatment is surgical maximum resection and
then radiation therapy with chemotherapy and adjuvant
temozolomide chemotherapy®. It is set forth that despite
the standard treatment, the clinical results of GBM patients
differ because of the heterogeneity of the tumor and more
than one systemic factor®.

Factors such as a patient's Karnofsky performance status,
age, tumor localization, tumor resection rate, and isocitrate
dehydrogenase (IDH) are common prognostic factors®. In
terms of IDH situation, IDH wild type (IDH-Wt) is seen at a
rate of 90%, and IDH mutant is seen at a rate of 10%, and it is
known that IDH-Wt GBM patient prognosis is worse'®.

Due to the low cost and being easily accessible, recent studies
investigate the association of neutrophil lymphocyte ratio
(NLR) with prognosis. It indicates a systematic inflammatory
response and can be measured from peripheral blood. Rare
studies were found regarding the fact that high NLR was
correlated with poor prognosis in GBM patients. Apart from
other factors, NLR >4 GBM patients were associated with
prognosis®®.

The present study addressed the association between NLR
and IDH in GBM patients in whom preoperative peripheral
blood was collected.

Materials and Methods

Ethics Committee approval was received from SBU izmir
Tepecik Education and Research Hospital SUAM dated
15.02.2022 and decision numbers 2022/02-35. After receiving
the approval of the local ethical committee, 31 GBM
patients who underwent surgery by the same experienced

neurooncological team were retrospectively examined at
a single center between 2020 and 2021. Two groups were
formed as IDH mutant 7 patients and IDH-Wt 24 patients.
Patients diagnosed for the first time and not having a history
of surgery were included in the study. Patients who were
receiving the steroid treatment, had active infection in some
other areas of their body, had used medication having anti-
inflammatory property, and whose IDH condition had not
been examined were excluded. Age, sex, pre-op NLR values,
IDH status, Ki67 and p53%, and ATRX status of patients were
recorded.

Statistical Analysis

Continuous data in descriptive statistics were given with
their median, minimum, and maximum values. In statistical
comparison of the data, Kolmogorov-Smirnov analysis and
Mann-Whitney U test were used for the suitability in terms
of a normal distribution. Fisher exact test was used for
categorical data. A p value under 0.05 in 95% confidence
interval was considered significant regarding statistical
significance. Statistical Package for the Social Sciences (SPSS
Inc, Chicago, IL, USA) version 21.0 was used for statistical
analyzes.

Results

When both groups were examined, no statistical difference
between sex and ATRX expression loss was found (Table 1).
Moreover, when Ki67, p53 indicators and results of pre-op
NLR values were examined, no statistical difference between
both groups was found. In addition, the ages of IDH mutant
patients were found to be younger (p=0.037) (Table 2).

Discussion

It was found that some inflammatory indicators were
associated with GBM prognosis®?, However, as an indicator
of inflammatory response, NLR prognostic importance on
GBM patients before operation is still uncertain. In many

Table 1. Results showing gender and ATRX status between the two groups

IDH IDH-Wt Total
Number % Number % Number % P*
M 6 85.7 15 62.5 21 67.7
Sex 0.379
F 1 14.3 9 375 10 323
0 6 85.7 22 91.7 28 90.3
ATRX 0.55
1 1 143 2 8.3 3 9.7
Total 7 100 24 100 31 100
‘The result of Fisher exact test, M: Male, F: Female, IDH: Isocitrate dehydrogenase, IDH-Wt: IDH-wild type
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Table 2. Results showing age p53 and NLR status between the two groups

IDH IDH-Wt
Median Min Max Median Min Max P
Age 49.0 31.0 75.0 65.0 44.0 78.0 0.037
NLR 25 1.7 5.2 31 1.6 19.9 0.345
Ki67 25.0 5.0 70.0 25.0 0.0 70.0 0.924
p53 5.0 0.0 30.0 125 0.0 90.0 0.220
“The result of the Mann-Whitney U test, IDH: Isocitrate dehydrogenase, IDH-Wt: IDH-wild type, Min: Minimum, Max: Maximum, NLR: Neutrophil lymphocyte ratio

studies, various results have been set forth. The role of NLR
was examined in different types of cancer such as ovarian
cancer, pancreatic cancer, breast cancer, colorectal cancer,
urothelial and renal cell cancers and myeloma and it was
noted that the highness was inversely proportional with
survival ratio as it was the case in GBM™. Moreover, it was
indicated that it could serve as a cost-effective prognostic
indicator to determine high-risk patientst.

It was found that more than 4 NLR values for GBM patients
were statistically associated with better survival?%?, In one
of their studies, Wang et al."? reported that decreased NLR
had a positive effect on survival in GBM patients. Similarly,
it can be concluded that low NLR in the IDH mutant group
of the patient group revealed the positive impact of NLR on
the survival rates.

A result of another study revealed that patients with high
NLR values compared with patients with low NLR values
have a better prognosis. However, no statistical difference
was found". Moreover, Lopes et al."® did not find any
association between survival and NLR.

Wang et al."® have indicated that NLR the best indicator to
distinguish IDH-Wt GBM from other gliomas and that NLR
does not correlate with IDH mutation. In another study by
Wang et al.%?, it was found that NLR was not associated with
IDH mutations.

In this study, the ages of patients in the IDH mutant
group were found to be younger (p=0.037). No statistically
significant difference was found between the examined
parameters and NLR rates. Also, it was found that the NLR
rate for the diagnosis of IDH-Wt GBM was not significantly
high but higher compared to the IDH mutant group.

On the other hand, Sharma et al."” stated that NLR among
indicators has the highest accuracy for GBM diagnosis and
has maximum diagnostic value to distinguish IDH-Wt GBM
from IDH-mutant GBM.
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Study Limitations

As for the limitations of the study, it was a retrospective study
and the sample size was limited. For this reason, this study is
a pioneer for prospective trials with large series.

Conclusion

It was found that NLR values were not useful in identifying
the IDH status of GBM patients. Moreover, it should be noted
that low NLR may have a positive effect on overall survival.
For this reason, a prospective comprehensive study is
planned.
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