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Background

Glial tumors or gliomas are tumors of supporting
tissue, such as astrocytoma derived from astrocyte
cells and ependymoma from epidemic cells [1]. In the
United States, there are 77,000 new primary brain
tumor cases each year, with 25,000 of them being
malignant. The incidence rate of primary brain tumors
is 22/100,000 people per year [2]. In Indonesia, data
collected by the Department of Neurology, RSUPN
Cipto Mangunkusumo, show that the maijority of
primary brain tumors are astrocytoma (47%) followed
by meningioma (26%). The mean age of patients was
48 years (18-74 years), with more females than males
(55.6% and 44.4%). At Dharmais Cancer Hospital, the
incidence of brain tumors is 1% of all malignancies, with
glioma (67.4%) and meningioma (16.3%) dominating.

The stage of malignancy of each tumor is
assessed according to the WHO criteria based on
the level of proliferation and mitotic activity, starting
from Stage |, which has the lowest proliferation rate
to stage IV, which is the most actively mitotic and is
considered malignant [1]. Based on the above criteria,
stage 1-1l is also referred to as low glioma grade (LGG)
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BACKGROUND: Brain tumor incidence continues to increase during the last decade in several countries. Determining
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stage was a high-grade glioma, amounting to 19 subjects (52.8%), and the most histopathological features based on
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is a significant correlation between the stage and histopathological features with KPS with a moderate correlation
strength (p = 0.036; r = 0.598) (p = 0.024; r = 0.508)

CONCLUSION: There is a significant correlation between stage and histopathological features with KPS with
moderate correlation strength

and stage llI-1V as high-grade glioma (HGG) [3]. The
term low-grade glioma (LGG) can be used to describe
all Grade | and Il gliomas according to the WHO. This
terminology is useful in separating these tumors from
the more aggressive HGG grades Ill and IV, according
to the WHO. The term LGG is usually used to refer
to the WHO Grade Il tumors, such as astrocytoma,
oligodendroglioma, and oligoastrocytoma [4], while
the term HGG is usually used to refer to Grade Il
and IV tumors consisting of anaplastic astrocytoma,
anaplastic oligodendroglioma, anaplastic
oligoastrocytoma, and anaplastic ependymoma.
Often found in the eloquent area, namely the motor,
language, visuospatial, and memory function areas.
Survival in 5 years and progression-free survival are
58-72% and 37-55%. LGG patients can survive up
to 20 years, but the tumor continues to grow and can
progress to HGG, causing neurological deficits and
death [5], [6], [7].

This research aimed to determine whether
there is a relationship between clinical outcome using
the Karnofsky Performance Status (KPS) scale for
the assessment of tumor patient’s functional status to
histological features and staging of intracranial tumor
patients [8].
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Methods

This study was an observational analytic study
with a retrospective approach at RSUP H. Adam Malik
Medan from September 2019 to September 2020. The
study population was glioma patients. The research
sample was 36 subjects taken consecutively. The
independent variables of the study were stage and
histopathological description, while the dependent
variable of the study was the KPS Scale. Statistical
analysis with the help of a computer program Windows
SPSS (Statistical Product and Science Service) version
22.0, using the Gamma test.

Results

Glioma patients who underwent treatment at
RSUP Haiji Adam Malik Medan in the period September
2019 to September 2020, 36 study subjects met the
inclusion and exclusion criteria, so they were included
in this study.

Based on the demographic characteristics of
research subjects, it was found that age had a mean of
38.11 + 13.86 years. Most of the research subjects were
male, amounting to 20 subjects (55.6%), while women
were 16 subjects (44.6%). The most common type of
glioma tumor was anaplastic astrocytoma, amounting
to 8 subjects (22.2%). The highest tumor stage was a
HGG, amounting to 19 subjects (52.8%) and the most
histopathological features based on the WHO criteria
were the WHO grade 3 totaling 13 subjects (36.1%).
The most KPS Scale is 80-100 with 19 subjects
(52.8%) (Table 1).

Table 1: Demographic characteristics of research subjects

Variable Average n %
Age (years), mean + SD 38.11+ 13.86
Gender
Male 20 55.6
Women 16 44.4
Types of tumors
Ependymoma 2.8

1
Anaplastic astrocytoma 8 222
Oligodendroglioma 6 16.7
Pilocytic astrocytoma 6 16.7
Diffuse astrocytoma 4 1.1
5
6

Anaplastic oligodendroglioma 13.9

Glioblastoma 16.7
Stadium

Low grade 17 47.2

High grade 19 52.8
Histopathology

WHO Grade 1 6 16.7

WHO Grade 2 1 30.6

WHO Grade 3 13 36.1

WHO Grade 4 6 16.7
Karnofsky performance status scale

0-79 17 47.2

80-100 19 52.8

The mean age of the subjects in this study is
relevant to a previous study by Sanai et al. [9], which
reported that the median age of glioma tumor patients
was 45 (18-81) years. The most gender in male

subjects was 20 subjects (55.6%), this result is relevant
to a study conducted by Chen et al. [10] which reported
in a study of IDH1 mutations and seizures in patients
with glioma, of 712 subjects there were 400 subjects
(56, 1%) are male. The highest KPS score was 80-100,
totaling 19 subjects (52.8%), this result is relevant to a
study conducted by Kim et al. [11] conducted by You
et al. [12], who reported that KPS scores >80 in LGG
patients accounted for 88% of their study subjects.

Discussion

¢ Relationship between stage and clinical outcome in
glioma tumor patients

In this study, it was shown that the LGG stage,
which had a KPS score of 80-100, was 11 subjects
(64.7%) and six subjects (35.3%) had a KPS score of
0-79, while the HGG stage with a KPS score of 80—-100
was six subjects (31.6%) and those with a KPS value of
0-79 were 13 subjects (68.4%). Based on the gamma
test, it was found that there was a positive and significant
correlation between the glioma stage and the KPS with
moderate correlation strength (p = 0.036; r = 0.598)
(Table 2). The results of this study are relevant to the
Statistical Report of the Central Brain Tumor Registry of
the United States in 2011, which reports that the relative
survival rate for low-grade astrocytoma for 2 years
is 60%; 48% for 5 years, and 39% for 10 years. The
relative survival rate for low-grade oligodendroglioma
for 2 years was 90%, 5 years was 79%, 10 years was
64%, and concluded that the life expectancy of LGG is
longer than HGG [1].

Table 2: The relationship between stage and clinical outcome in
glioma tumor patients

Stadium KPS (n/%) r p
Score 80-100 Score 0-79

Low grade 11 (64.7) 6(35.3) 0,598

High grade 6(31.6) 13 (68.4) 0,036

Total 17 (47.2) 19 (52.8)

Gamma test.

o Relationship between histopathology and clinical
outcomes in patients with glioma tumors

In this study, it shows that the histopathological
picture with the WHO Grade 1,, which has a KPS value
of 80—-100, is five subjects (83.3%) and those with a
KPS value of 0—79 are one subject (16.7%). The WHO
Grade 2, which had a KPS score of 80—100, amounted to
6 subjects (54.5%) and those with a KPS value of 0-79
were five subjects (54.5%). The WHO Grade 3, which
had a KPS score of 80—-100, amounted to 4 subjects
(30.8%) and those with a KPS value of 0-79 were nine
subjects (69.2%). The WHO Grade 4, which had a KPS
score of 80—100, amounted to 2 subjects (33.3%) and
those with a KPS value of 0-79 were four subjects
(66.7%). Based on the gamma test, it was found that
there was a positive and significant correlation between
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the histopathological picture and the KPS with moderate
correlation strength (p = 0.024; r = 0.508) (Table 3).
The results of this study are relevant to the research
conducted by Lapointe et al. [13], which stated that the
higher the grade of glioma, the worse the prognostic
value. Another relevant study conducted by Krisnan et al.
reported that there was a significant relationship between
stage and histopathologic features on survival of patients
with glioma (p < 0.005) and high life expectancy in study
subjects who had a kps score >80 (HR 2.2061) [14].

Table 3: The relationship between histopathological features
and clinical outcomes in patients with glioma tumors

Stadium KPS (n/%) r p
Score 80-100 Score 0-79

WHO Grade 1 5(83.3) 1(16.7) 0.508 0.024*

WHO Grade 2 6 (54.5) 5(45.5)

WHO Grade 3 4 (30.8) 9 (69.2)

WHO Grade 4 2(33.3) 4 (66.7)

Total 17 (47.2) 19 (52.8)

*Using Gamma test.

Determining the response of intracranial
tumors to treatment remains a major challenge in the
field of neuro-oncology. KPS Scale is a widely used
method for assessing the functional status of a patient.
This scale was introduced by Karnofsky and Burchenal
in 1949 in an article originally published as part of the
book “Evaluation of Chemotherapeutic agents” edited
by MacLeod [1]. The KPS Scale is a which is widely
used to assess the functional status of a patient. KPS
Scale describes the functional status of patients in
11 correlation scales with percentage values ranging
from 100% (no evidence of disease or symptoms) to
0% (death) [1]. One study using KPS as a tool to assess
clinical outcomes is a study conducted by Ritarwan et al.
in 2018 in Medan in a study of the correlation between
leukocyte subtypes and neutrophil-lymphocyte ratio
with clinical outcomes in brain metastatic patients.

Conclusion

Determination of the clinical outcome in
intracranial tumor patients, especially gliomas, remains a
major challenge in the field of neuro-oncology. KPS Scale
is a method that can be used to assess clinical outcomes in
patients with intracranial tumors. In this study, there was a
significant correlation between stage and histopathological
features with KPS with moderate correlation strength.
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