
Pre-Treatment Lymphopenia and NLR May Have Prognostic 
Value in Turkish High-Grade Glial Tumor Patients

Address for correspondence: Ali Murat Sedef, MD. Sanliurfa Mehmet Akif İnan Egitim ve Arastirma Hastanesi, Tıbbi Onkoloji Klinigi, 
Sanliurfa, Turkey
Phone: +90 507 701 92 97 E-mail: alimuratsedef@gmail.com

Submitted Date: April 20, 2020 Accepted Date: March 02, 2021 Available Online Date: April 01, 2021
©Copyright 2021 by Eurasian Journal of Medicine and Investigation - Available online at www.ejmi.org
OPEN ACCESS  This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

High-grade gliomas are malignant brain tumors that 
are divided into anaplastic gliomas (anaplastic astro-

cytoma and anaplastic oligodendroglioma) and glioblas-
toma. Modern classification of gliomas is based on the 
World Health Organization classification of central nervous 
system tumors. High-grade gliomas are malignant, often 
rapidly progressive brain tumors. Patients with high-grade 
glioma present with neurologic signs and symptoms that 

vary according to the location of the tumor within the brain. 
Standard therapy is the combination of temozolomide 
with concomitant chemoradiotherapy and adjuvant temo-
zolomide after maximal surgical resection.[1,2] Despite these 
treatments, median overall survival (OS) and 2-year survival 
rates were 14.6 months and 26.5%, respectively, and the 
prognosis is very poor.[3] Treatment options for recurrent 
disease are limited. New targets are being identified such as 
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the anti-VEGF monoclonal antibody bevacizumab has pro-
duced dramatic radiologic responses and prolonged PFS.
[4,5] The most commonly used treatment regimen is known 
as irinotecan-bevacizumab. Important factors affecting 
outcome and survival in high-grade glioma are age, perfor-
mance status, histologic type and grade, and increasingly 
well-characterized molecular factors, including O6-meth-
ylguanine-DNA methyltransferase promoter methylation, 
1p/19q-codeletion (primarily in oligodendroglial tumors), 
and mutations in isocitrate dehydrogenase Type 1 or Type 
2. However, these molecular tests are not feasible and cost 
effective for all cancer centers. Therefore, more easily appli-
cable prognostic markers are needed for high-grade glial 
tumors before starting therapy.

There are limited studies in the literature showing the prog-
nostic significance of systemic inflammation biomarkers 
for glioblastoma multiforme (GBM) patients. Our aim in this 
study was to evaluate the prognostic significance of neu-
trophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte 
ratio (PLR), and lymphocytopenia in Turkish high-grade 
glial tumor patients.

Methods
We designed this study to evaluate the prognostic role of 
systemic inflammation biomarkers in recurrent high-grade 
glial tumor patients. This study was a hospital-based ret-
rospective observational case series study. One hundred 
and eleven patients were included in the study from San-
liurfa Mehmet Akif Inan Training and Research Hospital, 
Acıbadem Mehmet Ali Aydinlar University, Gaziantep Ersin 
Arslan Training and Research Hospital, and Baskent Univer-
sity Departments of Medical Oncology between the years 
of 2009 and 2017. The systemic inflammation biomarkers 
of the patients at the diagnosis were recorded. Cutoff NLR 
and PLR values are calculated with ROC analysis. The NLR 
and PLR values were divided into two separate groups: 
High NLR (>3.06, n=56) versus low NLR (≤3.06, n=55) and 
high PLR (>163, n=54) versus low PLR (≤163, n=57). Kaplan-
Meier survival analyses and Cox proportional hazard mod-
els were used to examine the effects of NLR and PLR on OS.

Ethical Approval
Ethical approval was not required based on the law and 
the national ethical guidelines of our country and written 
informed consent was not required for individual patient 
because of retrospective nature. All procedures performed 
in studies involving human participants were in accor-
dance with the ethical standards of the institutional and/
or national research committee and with the 1964 Helsinki 
Declaration and its later amendments or comparable ethi-
cal standards.

Statistical Analysis
All results were presented as the rate for categorical val-
ues or mean and median for continuous variables. Clinical 
and statistical significant correlation between continuous 
variables was calculated by Spearman’s rank correlation 
test, Spearman’s correlation coefficient (rs) and P value 
(two tailed) were noted. OS was defined by the time from 
the date of death and last control minus the 1st day of the 
chemotherapy. Survival curves were estimated according 
to the Kaplan-Meier method, and log-rank tests were used 
for univariate statistical comparisons. Adjusted hazard ra-
tio and 95% confidence interval (CI) were used for estima-
tion. Receiver operating characteristic curve analysis was 
performed to determine the NLR cutoff. All statistical data 
were analyzed using the SPSS version 17.0, and p<0.05 was 
considered statistically significant.

Results

Study Patients
Patient and tumor characteristics are shown in Table 
1. The median age of the patients was 50 (range 18-83) 
years and 70 (63.1%) patients were male. All of the pa-
tients (n:111) had recurrent disease. Majority of patients 
had European Cooperative Oncology Group (ECOG) per-
formance score 0 and 1 (n=63, 56.8% and n=45, 40.5%, re-
spectively), small percentage of patients (n=3, 2.7 %) had 
ECOG performance score 2. Histologically, patients were 
divided into two groups as GBM and astrocytoma (n=85, 
76.6% and n=26, 23.4%, respectively). The most com-
mon site of tumor localization was the frontal lobe (n=25, 
22.5%). All patients received temozolomide as adjuvant 
treatment. All patients received irinotecan-bevacizumab 
treatment for recurrent disease. The number of cycles of 
the patient with the longest duration of treatment was 83. 
Twenty (18%) patients underwent surgery for recurrent 
disease and 24 (21.6%) patients received radiotherapy for 
recurrent disease.

Treatment and Outcomes
The median follow-up time was 23 months and 69 (62.2%) 
patients died and OS was estimated 28 months (23.2-32.8, 
95% CI) (Fig. 1). All patients recurred after adjuvant treat-
ment and median recurrence-free survival was 10 months 
(8.5-11.5, 95% CI). All patients received irinotecan-bevaci-
zumab combination regimen and 74 (66.7%) patients were 
progressed with this treatment. Progression-free survival 
(PFS) was estimated 8 months (6.3-9.7, 95% CI) (Fig. 2). 
Complete response was obtained in 11 (10%) patients after 
irinotecan-bevacizumab treatment. Treatment outcomes 
are shown in Table 2.



109EJMI

The association of systemic inflammatory markers with 
PFS and OS is shown in Table 3. PFS in the high NLR 
(>3.06) group was worse than the low NLR (<3.06) group, 
but there was no statistical significance (6 months vs. 9 
months, p=0.10). Similarly, there was no statistically sig-
nificant difference for PFS between high PLR (>163) and 
low PLR (<163) groups (8 months vs. 7 months, p=0.69). 
Median PFS was statistically better in GBM than the as-
trocytoma (8 months vs. 4 months, p=0.03) (Fig. 3). There 
was no statistically significant relationship between the 
presence of lymphocytopenia and PFS (7 months vs. 8 
months, p=0.35).

The OS of patients who had low NLR was statistically sig-
nificantly longer than the patients who had high NLR (30 

Table 1. Patient and tumor characteristics

Characteristics n (%)

Median age 50 (18-83) years old
Gender 
 Men 70 (63.1)
 Women 41 (36.9)
European Cooperative Oncology Group
 0 63 (56.8)
 1 45 (40.5)
 2 3 (2.7)
Histology 
 GBM 85 (76.6)
 Astrocytoma 26 (23.4)
Localization
 Frontal lobe 25 (22.5)
 Temporal lobe 22 (19.8)
 Parietal lobe 12 (10.8)
 Frontoparietal lobe 12 (10.8)
 Frontotemporal lobe 12 (10.8)
 Others 28 (25.3)
NLR
 ≥3.06 56 (50.5)
 <3.06 55 (49.5)
PLR 
 ≥163 54 (48.6)
 <163 57 (51.4)
Lymphocytopenia
 Yes 53 (47.7)
 No 58 (52.3)

GBM: Glioblastoma multiforme; NLR: Neutrophil-to-lymphocyte ratio; PLR: 
Platelet-to-lymphocyte ratio.

Figure 1. OS was estimated 28 months (23.2-32.8.95% CI).

Figure 2. Progression-free survival (PFS) was estimated 8 months 
(6.3-9.7, 95% CI).

Table 2. Treatment and outcomes

Characteristics n (%)

Recurrent surgery 
 Yes 20 (18)
 No 91 (82)
Reradiotherapy 
 Yes 24 (21.6)
 No 87 (78.4)
Response to “İri-Beva” 
 Stable disease 20 (18.2)
 Partial response 65 (59.1)
 Complete response 11 (10)
 No response 14 (12.7)
 Progression with “İri-Beva” 
 Yes 74 (66.7)
 No 37 (33.3)
Final status 
 Died 69 (62.2)
 Alive 42 (37.8) 
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months vs. 23 months, p=0.008) (Fig. 4). The median OS of 
the patients who had lymphocytopenia was statistically 
significantly lower than the other patients (24 months vs. 
30 months, p=0.04) (Fig. 5). There was no statistically sig-
nificant difference for OS between high PLR (>163) and 
low PLR (<163) groups (24 months vs. 28 months, p=0.30). 
There was no statistically significant difference for OS be-
tween diagnosis that GBM and astrocytoma (27 months vs. 
34 months, p=0.06). In addition, tumor localization was not 
a prognostic factor in our study. Individual survival analyz-
es were performed for each lobe, but no statistically signifi-
cant relationship was found.

Relationship between systemic inflammatory response 
markers with disease features and treatment outcomes is 
summarized in Table 4. There was no correlation between 
treatment responses and NLR, PLR, and lymphocytopenia. 

According to median OS duration after irinotecan, the pa-
tients were divided into two groups, short and long living 
patients. There was no statistically significant correlation 
between tumor histological type (GBM vs. astrocytoma) 
and NLR, PLR, and lymphocytopenia.

Discussion

In our study, OS and PSF were estimated 28 months and 
8 months, respectively. OS was worse in the patients who 
had lymphocytopenia and high NLR. Our study showed 
the prognostic significance of NLR and lymphocytopenia 
in Turkish high-grade glial tumor patients.

NLR, PLR, and lymphocyte are easily measurable and re-

Table 3. Relationship between systemic inflammatory response 
markers with survival analysis

Variables  Median OS   Median PFS

  Months  p Months  p

NLR
 High (≥3.06) 23  0.008a 6  0.10
 Low (<3.06) 30   9
PLR
 High (≥139.8) 24  0.30 8  0.69
 Low (<139.8) 28   7
Lymphocytopenia
 Yes 24  0.04a 7  0.35
 No 30   8

aStatistically significant. OS: Overall survival; PFS: Progression-free survival; 
NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio.

Figure 3. Median PFS was statistically better in GBM than the astro-
cytoma (8 months vs. 4 months, p=0.03).

Figure 4. The OS of patients who had low NLR was statistically signifi-
cantly longer than the patients who had high NLR (30 months vs. 23 
months, p=0.008).

Figure 5. The median OS of the patients who had lymphocytope-
nia was statistically significantly lower than the other patients (24 
months vs. 30 months, p=0.04).
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peatable parameters. Several studies demonstrate an 
association between a higher systemic inflammatory 
markers and a worse prognosis in many malignancies.[6] 
However, prognostic value of these markers in high-grade 
glial tumors is still not clear. Wang et al.[7] found that NLR 
and PLR were prognostic significance in 141 GBM patients. 

Similarly, Bambury et al.[8] showed that prognostic signifi-
cance of NLR in 137 GBM patients. The findings of the trial 
of Kaya et al.[9] confirm that NLR can be used as a prognos-
tic factor in 90 patients with glioblastoma in Turkey. Han 
et al.[10] demonstrated the prognostic significance of NLR 
in 152 GBM patients. In contrast to these positive studies, 
Lopes et al.[11] could not show the correlation between a 
higher NRL and worse survival in 139 GBM patients. In our 
study, we showed that NLR and lymphocytopenia are as-
sociated with poor prognosis in patients with high-grade 
glial tumors.

In a review of eight clinical trials with 225 recurrent malig-
nant gliomas, the 6-month survival was 15% versus 31% for 
GBM versus anaplastic astrocytoma.[12] There was no sta-
tistically significant difference for OS between diagnoses 
that GBM and astrocytoma in our study. There were several 
studies in literature that about tumor localization. Howev-
er, prognostic significance of tumor localization is not clear. 
In our study, we did not show the prognostic significance 
of tumor localization in GBM patients.

Limitations of our study are being a retrospective study, 
conducted in relatively small population groups and not 
being consideration with other molecular and clinical 
prognostic factors.

Conclusion
We showed that high NLR and lymphocytopenia may also 
have prognostic value in recurrent Turkish high-grade glial 
tumor patients and the present findings confirm that these 
markers may be used to predict the mortality risks for in 
patients with high-grade glial tumors.
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