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ABSTRACT

Background: Glioblastoma multiforme (GBM) is the most common and aggressive primary intracranial tumor. Despite mod-
ern therapies, it is still fatal with tremendously poor prognosis with a median survival of 14 months. Even though mean sur-
vival and progression-free survival (PFS) are considered as primary response measure, it is important to assess the effects of
therapies on disease burden and health-related quality of life (HRQoL). Changes in quality of life (QoL) indicates the impact of
cytotoxic therapy and may aid in defining response in the absence of quantifiable endpoints like tumor regression. The objec-
tive was to assess 2-year survival and quality of life in GBM patients who underwent primary surgery followed by chemo-ra-
diotherapy and 6-month adjuvant chemotherapy with temozolomide.

Materials and methods: Single-institution retrospective study of 60 patients of GBM from 2015 to 2017. Data regarding
patient factors, disease factors, and treatment factors were collected and survival was calculated.

Results: 60 patients with GBM were analyzed, male to female ratio was 1.6:1. Patients most commonly presented with head-
ache. Most common tumour site is the frontal lobe. The median overall survival (OS) was 10 months. The 1-year and 2-year
survival rates were 30% and 6.7%, respectively. Compared to before surgery patients have showed improved emotional,
social and role functioning in Post radiotherapy period. There was a decrease in symptoms like pain, headache and seizures.

Conclusions: OS and QoL in GBM patients remains poor despite constant research and studies. Maximum safe resection
followed by adjuvant temozolomide has shown improvement in OS. Post-surgery and adjuvant radiotherapy patients have
shown a decrease in symptoms and better QoL.
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Introduction of astrocytic lineage and is considered a grade IV
glioma based on the World Health Organization
Glioblastoma multiforme (GBM) is the most (WHO) classification.

common and malignant primary intracranial tu- According to the 2016 WHO classification of
mor, representing as much as 16% of primary brain GBM, this tumor has been separated from clas-
tumour [1]. It is the most aggressive diffuse glioma sical identity and is currently classified into 3
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groups: GBM — wild type, GBM — isocitrate
dehydrogenase (IDH) mutation (IDH-mutant),
and GBM — not otherwise specified (NOS)
[2]. These tumours have drawn high attention
as most patients with GBMs die of the disease
in less than a year and, essentially, none has
long-term survival.

Despite the initiation of aggressive treatment
along with extensive surgery, concurrent radiation
and adjuvant temozolomide, the median survival
time of adult patients remains around 10 months
and up to 14 months in patients receiving com-
bined treatment with radiotherapy [3].

Only 3% to 5% of patients survive more than
three years, and reports of survival exceeding five
years are sporadic [4].

A pilot phase 2 trial demonstrated the feasibility
of the concomitant administration of temozolo-
mide with fractionated radiotherapy, followed by
up to six cycles of adjuvant temozolomide, and this
treatment had suggested a promising clinical activ-
ity (two-year survival rate, 31%). Phase 3 trial of
EORTC 26981 established STUPP REGIMEN as
the standard of care in newly diagnosed GBM [5].

In glioma patients mean survival and progres-
sion-free survival (PFS) are mainly considered as
a primary response measure. But it is also increas-
ingly important to assess the effects of present
therapies on disease burden and health-related
quality of life (HRQoL) [6]. Quality of life (QoL)
measurement scales and outcome concerns have
become important to assess the outcomes of re-
search programs in recent years and to assess
whether new therapeutic and technological strat-
egies are justified in terms of efficacy, cost and net
QoL benefit [7]. Changes in QoL are also an im-
portant indicator of the impact of a new cytotoxic
therapy, can affect patient’s willingness to contin-
ue treatment, and may aid in defining response
in the absence of quantifiable endpoints, such as
tumor regression [8].

Recently, the European Organization for Re-
search and Treatment of Cancer Core Quali-
ty-of-Life Questionnaire (EORTC QLQ-C30), EO-
RTC brain cancer module (EORTC QLQ-BN20)
has been widely used to maximize the coverage of
QoL issues and to fulfil demands for the reliabili-
ty, validity, responsiveness and sensitivity of mea-
surements and ascertain health and meaningful
life-style in a primary brain tumor population [9].

This retrospective analysis is intended to
evaluate the 2-year survival rate, PFS and qual-
ity of life in GBM patients who were treated at
the Calicut medical college from 2015 to 2017.
These data give us a snapshot of outcomes of
patients managed as per guidance and evi-
dence-based medicine.

Materials and methods

Study method

Patients with newly diagnosed GBM were eligi-
ble in this study. A retrospective audit was carried
out of GBM case records of 60 patients registered
in the year 2015 to 2017, using the details of Mas-
terfile kept in the department,. Patients who met
the inclusion and exclusion criteria was selected as
study population. Detailed data were collected, in-
cluding age, gender, Eastern Cooperative Oncolo-
gy Group (ECOG) performance status, symptoms,
the extent of surgery, radiation dose and volume,
status of concurrent and adjuvant temozolomide
and follow up.

The patients referred from Neurosurgery De-
partment after primary surgery were evaluated
with post-operative magnetic resonance imaging
(MRI) within 4 weeks for assessing residual dis-
ease. The patients are further classified as follows,
based on MRI performed less than 48 hours after
surgery:

« gross total resection (GTR) — a complete resec-
tion of the preoperative fluid-attenuated inver-
sion recovery signal abnormality;

» > 50% resection of tumor:

« near-total resection (NTR): < 3-mm thin residu-
al fluid-attenuated inversion recovery signal ab-
normality around the rim of the resection cavity
only,

« subtotal resection (STR) (residual nodular flu-
id-attenuated inversion recovery signal abnor-
mality);

« biopsy only.

Within 6 weeks after presenting to OPD the eli-
gible patients were assigned to receive standard ra-
diotherapy plus concurrent chemotherapy. Ra-
diotherapy (RT) was planned with a dedicated
computed tomography (CT) simulator. The patient
was positioned and immobilised using a thermo-
plastic mask to increase setup accuracy. Thin slice
CT imaging, preferably with 2.5 mm slice thick-
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ness, was taken and transferred to the treatment
planning system. Image registration with MRI
sequence (T1w, T2w and FLAIR) followed by tar-
get volume delineation according to the Radia-
tion Therapy Oncology Group (RTOG) protocol
was done in all patients. Conformal radiotherapy
(three-dimensional RT or intensity-modulated RT
technique) was delivered with linear accelerators
with a nominal energy of 6 MV or more to deliver
a radical dose of 60 Gy in 30fractions of 2 Gy, 5
fractions per week.

Concurrent chemotherapy consisted of oral
temozolomide in a dose of 75 mg/m’ from day 1
to day 7 for 6 weeks with radiotherapy. Adjuvant
chemotherapy consisted of oral temozolomide in
a dose of 150-200 mg/m’ from day 1 to day 5, 28
days cycle for 6 cycles. Routine complete blood
count, kidney function test, liver function test,
and serum electrolytes had been done and chemo-
therapy had been given only if the mentioned pa-
rameters were within normal limits.

Patients were followed up monthly for a period
of 2 years. Patients who did not attend the outpa-
tient unit on scheduled follow-up days were con-
tacted by telephone to update disease and patient
status.

The quality of life of surviving patients was as-
sessed using EORTC QLQ C30 and BN20. EORTC
QLQ-C30 consists of 30 questions divided into 5
domains — physical, role, emotional, social, cog-
nitive and 9 symptoms. EORTC BN-20 consists
of questions that specifically assess neurological
symptoms and patient’s anxiety and apprehen-
sions. The questionnaire includes 20 items which
are organized into 4 scales (future uncertainty, vi-
sual disorders, motor dysfunction, and communi-
cation deficit) and 7 single items (headache, sei-
zures, drowsiness, hair loss, itchy skin, weakness
of legs, and bladder control). These data were col-
lected before surgery and during first follow-up
after radiotherapy. For the patients who were not
alive, the data were collected from the primary
care-taker.

Ethical consideration
Independent ethics committee (IEC) clear-
ance was obtained. Data collection was started
only after getting ethics committee approval
for study. Confidentiality have been ensured
and maintained.

Statistical analysis

All the data collected were coded and entered
in a Microsoft Excel sheet which was re-checked
and analysed using SPSS statistical software ver-
sion 22. Quantitative variables were summarised
using mean and standard deviation or median
and interquartile range depending on the normal-
ity of distribution. Categorical variables were rep-
resented using frequency and percentage. ANOVA
and Kruskal Wallis test were used for comparing
continuous variables between groups depend-
ing on the normality of distribution. Pearson
Chi-square test was used for comparing categorical
variables between groups. Wilcoxon signed rank
test was used for comparing different dimensions
of quality of life before surgery and after radiother-
apy. A p value of < 0.05 was considered statistically
significant.

Results

The case records of 60 patients with histopatho-
logical diagnosis of GBM from 2015 to 2017 was
retrospectively analysed. Among the study pop-
ulation, 40% was above 40 years old and 60% be-
low 40 years old, 37 males (61.7%) and 23 females
(38.3%), male:female ratio was 1.61:1. Majority
of the patients presented complaints of headache
(60%) and focal neurological symptoms (36.6%).
Vomiting and seizures was also reported 16.6%
and 15%, respectively.

55% of patients presented with ECOG score
of 1, 21.7% patients presented with ECOG-0
and 23.3% with ECOG-2 (Tab. 1, Fig. 1). Most
of the tumour lesions were seen in a single site
(91.7%) while 8.3% of tumours were multiple sites
with 58.3% of tumours > 4 cm () and 41.7% < 4 cm
in size. The most common site of the tumour was
in the frontal region (40%) followed by temporal

Table 1. Eastern Cooperative Oncology Group (ECOG)
performance status — Majority of patients presented with
ECOG score of 1 (55%). 21.7% patients presented with
ECOG-0 and 23.3% — ECOG-2

ECOG performance status N (%)

ECOGO0 13 (21.7)
ECOG 1 33 (55)
ECOG 2 14 (23.3)
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Figure 1. Eastern Cooperative Oncology Group (ECOG) performance score

(33.3%), parietal (11.6%), corpus callosum (13.3%)
and thalamus (3.3%).

Patients who underwent surgical procedure
(46.7%) could only undergo near or STR while
31.7% underwent GTR and in 21.7% only biop-
sy was done. Postoperative MRI showed residu-
al disease in 68.3% while 31.7% had no residual
disease.

IDH status was unknown for majority of pa-
tients (88.3%), 10% showed IDH wild type and 1
(7%) — IDH-mutant. Out of 60 patients, 59 start-
ed RT within 6 weeks while 1 patient RT was de-
layed beyond 6 weeks due to a personal reason.
83.3% patients completed full course of radio-
therapy treatment, whereas 10 (16.7%) patients
could not complete RT. Adjuvant temozolomide
was completed by 37 (61.7%) of patients while
38.3% patients could not complete the 6-month
course. Temozolomide induced neutropenia was
seen in 6 out of 60 patients. Temozolomide was
given if absolute neutrophil count (ANC) was
>1500 and platelet was > 100,000. Temozolomide
induced hepatotoxicity was seen in 1 out of 60 pa-
tients with elevated bilirubin and treatment was
stopped and supportive care continued. Among
37 patients who completed adjuvant temozolo-
mide 24 patients had recurrence (64%) where in
50% the site of recurrence was infield of radiother-
apy and in 50%, outfield of radiotherapy. Among

24 patients who had recurrence with ECOG 0-1
were treated with lomustine therapy and 2 pa-
tients were treated with bevacizumab, others were
treated with supportive care.

Pneumocystis Carini prophylaxis is recom-
mended in high grade glioma treatment with che-
mo radiation; however, in our institution, it is not
a common practice. A study conducted by Neu-
welt et al. in 240 patients showed only < 1% with
Pneumocystis jiroveci pneumonia (PCP) infec-
tion without prophylaxis [10]. While Green et al.
reported 15.2% of adverse reactions and 3.1% of
severe adverse reactions (mainly leukopenia) in
non-HIV adults who were administered a prophy-
lactic trimethoprim-sulfamethoxazole drug [11],
caution was taken while treating immunocompro-
mised patients.

Majority of patients had disease-free survival of
below 6 months (78.3%) and 15% patients survived
6 months to 1 year and 6.7% patients had disease
free survival of > 1 year. Median overall survival
(OS) time was 10 months. 1-year OS was 30% [14]
and 2-year OS was 6.7% [4] (Tab. 2).

Overall survival
Median OS time was 10 months and 8 months
for those patients who completed full course adju-
vant temozolomide and those who did not, respec-
tively (Tab. 2).
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Table 2. Association between various factors and overall survival (OS)

(0

Factors <6 months (n=14) 6 mo(:tzsz—;) year 1 yezzr;zll Z)ears > 2 years (n=4)
Age
< 39years 8(22.2) 19 (52.8) 6(16.7) 3(8.3)
> 40 years 6 (25) 9(37.5) 8(33.3) 1(4.2) o414
Gender
Male 9(24.3) 15 (40.5) 11 (29.7) 2(5.4) e
Female 5(21.7) 13 (56.5) 3(13) 2(8.7)
Duration of symptoms
< 6 months 13(23.2) 26 (46.4) 13(23.2) 4(7.1)
> 6 months 1(25) 2(50) 1(25) 0(0) 0:259
ECOG performance status
ECOG 1 2(15.4) 6 (46.2) 5(38.5) 0
ECOG 2 9(27.3) 14 (42.4) 7(21.2) 3(9.1) 0.671
ECOG 3 3(21.4) 8(57.1) 2(14.3) 1(7.1)
Lesion
Single 14 (25.5) 23 (41.8) 14 (25.5) 4(7.3)
Multiple 0(0) 5(100) 0(0) 0(0) o101
Tumour size
<4cm 6 (24) 9 (36) 6 (24) 4(16)

0.084
>4cm 8(22.9) 19 (54.3) 8(22.9) 0(0)
Per op
Gross total resection 2(10.5) 12(63.2) 2(10.5) 3(15.8)
> 50% removal 6(21.4) 12 (42.9) 10 (35.7) 0(0) 0.030*
Only biopsy taken 6 (46.2) 4(30.8) 2(15.4) 1(7.7)
Post-op MRI
No residual 1(5.3) 10 (52.6) 6(31.6) 2(10.5)
Residual 13(31.7) 18 (43.9) 8(19.5) 2(49) 0137
IDH
Mutant 0(0) 1(100) 0(0) 0(0)
Wild 1(16.7) 3(50) 2(33.3) 0(0) 0.915
Not known 13 (24.5) 24 (45.3) 12 (22.6) 4(7.5)
Radiotherapy started
< 6 weeks 14 (23.7) 27 (45.8) 14 (23.7) 4(6.8) o
> 6 weeks 0(0) 1(100) 0(0) 0(0)
Completed radiotherapy
Yes 10 (20) 23 (46) 14 (28) 3(6)

0.216
No 4 (40) 5(50) 0(0) 1(10)
Adjuvant temozolomide for 6 months
Yes 3(8.1) 20 (54.1) 10 (27) 4(10.8)

0.003*
No 11 (47.8) 8(34.8) 4(17.4) 0(0)
Brain volume
Mean 1333 +143.92 1297.82 £132.92 1346.57 £123.73 1278.75 £+ 34.06 0.600

E—
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Table 2. Association between various factors and overall survival (OS)

()
Factors <6 months (n = 14) 6 mo(rr\\tzsz—;) year 1 ye.:ra:;21 X;:ars > 2 years (n=4)
PTV volume
Mean | 305.71 £99.41 | 344.39 £ 274.19 | 35429+ 13791 | 309.25+111.93 | 0.508
Treated % brain volume (%)
Mean | 23.19+7.89 | 26.65 + 22.08 | 27.05+12.35 | 2412 +8.36 | 0.634
Recurrent site
Yes 1(4.2) 10 (41.7) 9(37.5) 4(16.7)
No 13(36.1) 18 (50) 5(13.9) 00 oo
Site
In field 1(8.3) 3(25) 5(41.7) 3(25)
Out Field 000 7(583) 4(333) 1(83) 0.294
Disease-free survival
< 6 months 14 (29.8) 26 (55.3) 7 (14.9) 0(0)
6 months-1 year 0(0) 2(22.2) 7(77.8) 0(0) <0.001*
> 1 year 0(0) 0(0) 0(0) 4 (100)

ECOG — Eastern Cooperative Oncology Group; MRl — magnetic resonance imaging; IDH — isocitrate dehydrogenase; PTV — planning target volume

The table shows the factors which effects the OS. The study shows adjuvant temozolomide (p = 0.003*) and gross total resection (p = 0.030%) are statistically
significant for OS

0.8

0.6

0.4

Cum survival

0.2

0.0

Month

Figure 2. Overall survival (OS)

Survival analysis with adjuvant functioning along with overall global health sta-
temozolomide vs. no adjuvant tus in the post-radiation period and a decrease in
temozolomide symptoms like fatigue and pain. The symptoms like
The study shows adjuvant temozolomide nausea and vomiting showed an increased inci-
(p = 0.003*) and GTR (p = 0.030*) are statistically dence.
significant for OS. Post radiation patients have decreased incidence
In general, quality of life assessment showed sig- of symptoms like headache and seizures. There is
nificant improvement in emotional, social and role an improvement in motor functioning, weakness
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Figure 3. Survival analysis with adjuvant temozolomide (TMZ) vs. no adjuvant temozolomide

of leg and communication deficit. Patients are also
concerned about post-radiation hair fall.

Discussion

This is a retrospective study conducted in
a tertiary cancer care center in north Kerala, with
60 histopathologically diagnosed GBM patients.
The study was conducted for a period of 2 years.
The majority of the patients presented to the OPD
from the Neurosurgery department post-surgery
status.

In GBM, various patient-related, tumor-related,
and treatment-related factors affect the outcome.
It is, therefore, important to analyze the impact of
the factors like age, performance status, the extent
of surgery, concurrent and adjuvant chemotherapy
on the result.

Among the study population of 60 subjects, 37
(61.7%) were males and 23% were females with
a male to female ratio of 1.6:1. The study conduct-
ed by Bello et al. established the impact of sex on
the prevalence and progression of glioblastomas.
Estradiol and progesterone can exert promoter or
protective effects while the role of testosterone has
always been associated with glioblastomas progres-
sion [12]

The majority (14 out of 36) were in the age group
of below 40 years which is about 60% and the du-
ration between onset of symptoms and diagnosis
was about 6 months in 93.3% of patients (56 in 60

patients). 52.8% of patients above 40 years survived
up to one year and 8.3%, up to 2 years. Compared
to age > 40, 1-year survival was 37.5% and 2-year
was 4.2%, but the difference is less significant
(p =0.414). Most of the patients were younger than
40 years in contrast to the Stupp study [5] where
the median age was 56 years. The reason for our pa-
tients being younger than the western population
is not known. One reason could be the shorter life
span of people living in developing countries than
those living in developed countries [13].

In the Stupps study, 83% of patients under-
went major tumor debulking with 40% having
a complete excision. The median OS for patients
who underwent resection was 15.8 while for
those who were treated with biopsy it was only
9.4 months. In our study, patients who under-
went GTR had a median OS of 10 months in those
who had biopsy alone survival was 8 months only.
In our study, 31.7% of patients had a complete ex-
cision and 46.7% had subtotal excision (debulk-
ing, decompression) while 21.7% had biopsy
only. A study by Brown et al., a systemic review
and metanalysis showed decreased mortality for
GTR compared to STR [14]. It showed GTR sub-
stantially improves OS and PFS compared to STR,
but the quality of the study was low. In our study
GTR in patients has shown improved OS with
those who have survived > 6 months (p = 0.030).
This correlation strongly supports the importance
of GTR in terms of survival in GBM patients.
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A study conducted by Song Tao et al. report-
ed adjuvant concurrent chemotherapy with TMZ
was associated with improved survival on both
univariate and multivariate analyses [15]. In our
study, out of 60 patients, 37 (61.7%) have com-
pleted adjuvant temozolomide, while 23 patients
did not complete a 6-month course duration due
to a poor performance status, personal or logis-
tic issues, and one patient reported temozolomide
induced hepatic toxicity. Among 37 patients who
completed adjuvant temozolomide, 20 patients
(54.1%) survived 1 year, 10 patients (27%) sur-
vived 1 to 2 years and 4 patients (10.8%) sur-
vived more than 2 years (p = 0.003), while patients
who did not complete adjuvant temozolomide
survived less: 34.8% survived 1 year, 17.4%, 1 to 2
years and no patients survived more than 2 years
(p = 0.003).

Out of 60 patients, 59 started RT within 6 weeks
while 1 patient had a delayed RT start due to per-
sonal reasons. 83.3% of patients could complete RT
while 16.7% of patients could not complete RT due
to a poor performance status and toxicity.

Studies have shown that a median OS is
31 months for secondary GBM patients with
IDH mutations compared to 15 months for
those without the mutations [15]. In our study
among 60 patients 53 patients’ IDH status was
not known. 6 (10%) were wild IDH status and 1
patient IDH-mutant (1.7%) (p = 0.915). But not
enough data to correlate with survival due to
the unavailability of testing in the study period
in our centre.

Among 37 patients who completed adjuvant te-
mozolomide, 24 patients had recurrence of whom
12 patients had an in-field recurrence and 12 had
an out-field recurrence. The volume of brain irra-
diated was less in patients who had survived 2 years
(24.12 + 8) compared to 1 year (27.05 + 12) but not
statistically significant.

The median survival, 1-year OS, and 2-year
OS for the entire cohort were 10 months, 30%,
and 6.7%, respectively. The OS is significantly as-
sociated with the extent of resection and adjuvant
temozolomide, whereas age, ECOG performance
status, treated brain volume has not significantly
affected survival in our study.

Quality of life in glioma patients was assessed
in pre-surgery and post-radiotherapy periods
in our study (Tab. 3, 4, Fig. 4, 5). This showed

Table 3. Quality of life before surgery and after radiotherapy
— European Organization for Research and Treatment

of Cancer Core Quality-of-Life Questionnaire (EORTC
QLQ-C30) (n =36)

Variable Mean £SD Median (IQR) p-value
Global health status (GH)
Before surgery 9.06 +2.16 10 (9-10) 0.106
After radiotherapy 9.31+2.61 10 (9-11) ’
Physical functioning (PF)
Before surgery 10.17 £ 3.06 10 (8-12) 0282
After radiotherapy 9.94+3.05 | 10(7-11) '
Role functioning (RF)
Before surgery 436+1.33 4 (4-5)
<0.001*

After radiotherapy 3.81+145 3(3-4.75)
Emotional functioning (EF)
Before surgery 8.06 +2.46 7 (6-11)

0.008*
After radiotherapy 7.53+236 6 (6-10)
Cognitive functioning (CF)
Before surgery 422 +0.95 4 (4-5)

0.847
After radiotherapy 425+1.18 4 (3-5)
Social functioning (SF)
Before surgery 547 +1.13 | 5(4.25-6.75)

<0.001*

After radiotherapy 469 +1.21 4 (4-5.75)
Fatigue (FA)
Before surgery 6.39+1.71 6 (5-8.50)

0.247
After radiotherapy 6.11 +1.65 6 (4-7)
Nausea and vomiting (NV)
Before surgery 2.92+1.29 2.5 (2-4)

0.012*
After radiotherapy 3.31+1.61 3.5 (2-4)
Pain (PA)
Before surgery 4,03 +1.27 4 (3-4)

0.037*
After radiotherapy 3.69 +1.03 3(3-4)
Dyspnea (DY)
Before surgery 1.25+0.43 1(1-1.75) 0.102
After radiotherapy 1.14+0.35 1(1-1) ’
Insomnia (SL)
Before surgery 1.89 £0.62 2(1.25-2)

0.346
After radiotherapy 1.78 £0.89 1(1-3)
Appetite loss (AP)
Before surgery 2.14+0.35 2(2-2)

0.014*
After radiotherapy 1.97 £0.56 2(2-2)
Constipation (CO)
Before surgery 1+0 1(1-1)

0.157
After radiotherapy 1.06 £0.23 1(1-1)
Diarrhea (DI)
Before surgery 1.67 £0.47 2(1-2)

0.003*
After radiotherapy 1.31+£0.46 1(1-2)
Financial difficulties (FI)
Before surgery 3.11+0.31 3(3-3) e
After radiotherapy 3.11+£0.57 3(3-3) '

*statistically significant; SD — standard deviation
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Table 4. Quality of life before surgery and after
radiotherapy — European Organization for Research

and Treatment of Cancer Core Quality-of-Life Questionnaire
brain cancer module (EORTC QLQ-BN20)

Median

Mean £ SD (IQR)

Variable

p-value

Future uncertainty (FU)
Before surgery 9.03+14 9(8-10)
0.252
After radiotherapy 9.25+1.55 | 9(8.25-10)
Headaches (H)
Before surgery 2.56 +0.77 3(2-3)
<0.001*
After radiotherapy 1.72 +0.84 2(1-2)
Visual disorder (VD)
Before surgery 3.22+0.59 3(3-3)
0.083
After radiotherapy 3.14+0.42 3(3-3)
Seizures (S)
Before surgery 1.31+0.71 1(1-1)
0.024*
After radiotherapy 1.06 + 0.23 1(1-1)
Motor dysfunction (MD)
Before surgery 6.08 + 2.68 5 (4-9)
<0.001*
After radiotherapy 544+251 | 4(3.25-7.75)
Communication deficit (CD)
Before surgery 6+ 2.66 5 (4-8.75)
<0.001*
After radiotherapy 542 +2.54 | 4(3.25-7.75)
Drowsiness (Dr)
Before surgery 1.33+0.58 1(1-2)
0.102
After radiotherapy 1.44 + 0.69 1(1-2)
Hair loss (HL)
Before surgery 1+0 1(1-1)
<0.001*
After radiotherapy 2.53+0.6 3(2-3)
Itchy skin (IS)
Before surgery 1+0 1(1-1)
0317
After radiotherapy 1.03+0.16 1(01-1)
Weakness of legs (WL)
Before surgery 1.58 +0.84 1(1-2)
0.046*
After radiotherapy 1.47 +0.73 1(1-2)
Bladder control (BC)
Before surgery 1.19 +0.46 1(1-1)
0.317
After radiotherapy 117 +0.44 1(1-1)

*statistically significant; SD — standard deviation; IQR — interquartile range

a significant decrease in symptoms like pain,
headache, seizures post-surgery, and adjuvant
radiotherapy. There was also a significant im-
provement in their role and social function-
ing (p < 0.001) which can be correlated with
decreased symptoms. Patients have had better

emotional functioning (p < 0.008) in the post
radio-therapy period, which may be due to this
sense of well-being.

Two randomized controlled trials in newly di-
agnosed HGG patients with a good performance
status evaluated the effect of two treatment strat-
egies—radiotherapy in combination with chemo-
therapy (concomitant and/or adjuvant) versus ra-
diotherapy alone — on survival and HRQoL [16,
17]. Although baseline HRQoL scores were already
substantially diminished, no negative effects of
radiotherapy on glioblastoma patients were ob-
served. HRQoL even improved slightly over time,
which may be partially explained by response to
the treatment. Patients also reported to have in-
creased nausea and vomiting, which may be relat-
ed to factors like chemotherapy, residual tumour,
radiotherapy induced brain edema and steroid
and stress-induced gastritis. Post radiotherapy pe-
riod patients were also concerned about post-radi-
ation hair loss.

Overall, there was an increase in global health
status in our cohort after treatment. Patients were
also concerned about the future uncertainties
and financial difficulties but these were not statisti-
cally significant.

Conclusion

In the present study, the patients with GBM,
1-year OS was 30% and 2-year OS was 6.7% for
those who have completed maximum safe resection
followed by chemoradiotherapy and adjuvant te-
mozolomide for 6 months, Factors like age, ECOG,
adjuvant temozolomide and extent of resection had
an impact on OS.

Following surgery, post radiotherapy pa-
tients have reported better quality of life in some
aspects with a decrease in symptoms and better-
ment in emotional and role functioning. But so-
cial functioning and financial instability have been
worrisome in most of the patients.

Limitation
Factors such as IDH mutation correlation could
not be assessed due to the unavailability of the test
in that study period. Majority of the patients were
not alive for assessment of the quality of life; there-
fore, reliability issues were present.
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Figure 4. Improvement in dimensions of quality of life — European Organization for Research and Treatment of Cancer Core
Quality-of-Life Questionnaire (EORTC QLQ-C30). In general quality of life assessment showed significant improvement in
emotional, social and role functioning along with overall global health status in the post-radiation period and a decrease in
symptoms like fatigue and pain. The symptoms like nausea and vomiting showed an increased incidence

Figure 5. Improvement in dimensions of quality of life— European Organization for Research and Treatment of Cancer Core
Quality-of-Life Questionnaire brain cancer module (EORTC QLQ-BN20). Post radiation patients have decreased incidence

of symptoms like headache and seizures. There is an improvement in motor functioning, weakness of leg and communication
deficit. Patients are also concerned about post-radiation hair fall
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