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Abstract

Background: Glioblastoma Multiform has been a common and fatal brain tumor. In this regard, there was ambiguity around pa-
tient survival rates in Iran que to data insufficiency. In this study, we have analyzed the overall and progression free survival in GBM
patients at Milad Tehran hospital.
Methods: In this retrospective study, we have considered survival, clinical characteristics and prognostic factors in 123 primary GBM
patients who underwent surgical procedure (Biopsy or Resection) between February 2010 and June 2015 at Milad hospital, Tehran,
Iran. All patients have pathologically proven as primary GBM. The overall survival and progression free survival has calculated using
the Kaplan-Meier method. The Cox proportional hazards model has used for univariate analysis of prognostic factors. Age, gender,
first symptom of the disease, tumor location and size, treatment protocol, and surgery have considered in the Cox model as prog-
nostic factor.
Results: One hundred and one patients have been studied. The mean age of the patients was 52.12 + 1.64, 67% of the patients were
male, and 20% of the patients has not included in adjuvant therapy due to the patients low performance status after surgery. Patient
median survival time was approximately 10.1 (6.3 - 11.8); 80% of the patient survive more than a month; and 57% of the patient has
survived for six month, and one year survival of the patients was about 37%. Median progression free survival time was about 6.3
month, one-month progression free survival was 70%, and six months and one year progression free survival rates were 50% and
26%, respectively. Patients higher than 50 years have shown significant, 2 times more chance of death (HR = 2.00 CI 95% (1.3 - 3.2)) or
disease progression (HR 1.94 CI 95% (1.3 - 3.2)). Correspondingly, patients who has not included in adjuvant therapy had 3.9 CI 95% (
2.3 - 6.8) more hazard of death and 2.8 CI 95% (1.6 - 4.8) more chances of disease progression than who included in adjuvant therapy
with TMZ and radiotherapy. Gender, symptom, tumor location or surgery type have not significantly affected patient prognosis.
Conclusions: GBM patient’s survival would be quite poor. Nevertheless, this result was similar to the other reports from other
centers and countries.
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1. Background

Glioblastoma Multiform (GBM) is the most common
and most aggressive primary brain tumor in adults that ac-
counted for more than 50% of all malignant astrocytoma
and usually presented in the sixth or seventh decade of
life (1). Patients have generally exhibited poor prognosis
with a median survival of less than 12 months (2). Sur-
gical resection in addition to concomitant and adjuvant
chemotherapy with Temozolomide (TMZ) in combination
with radiotherapy (RT) was the choice of treatment for
these GMB patients (2, 3). Surgical resection and residual
tumor (4-6), age, patient’s preoperative Karnofsky Perfor-
mance Scores (KPS), tumor location, postoperative radio-
therapy (RT), and Chemotherapy (CT) (5, 7, 8) have known
prognostic factors of GBM patients (1, 6-8).

There were few evidences about the survival and prog-
nostic factor of GBM patients in the Islamic Republic of

Iran. The most recent and important study was from Na-
mazi hospital Shiraz by Ahmadloo et al. (9) in which they
have considered 223 patients between 1999 to 2008. Ac-
cording to their findings, the median progression free-
and overall survival were six and 11 months, respectively,
and radiation dose, extent of surgical resection, and adju-
vant chemotherapy were independent prognostic factors
for overall survival.

Radiotherapy and Temozolomide (TMZ) protocol for
GBM have played a major role for improving patient out-
comes. The first studies on this treatment protocol have
begun in 2005 by Phase III randomized trial (2, 10). Thus,
in the study by Ahmadloo et al. many of the patients
have treated by Nitrosourea based chemotherapy and few
(21/223) have treated with TMZ. Therefore, we have thought
a survival study was essential to evaluate the current situ-
ation in recent years. In this study, we have analyzed the
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survival and prognostic factors of GBM patient in a Tertiary
non-academic center.

2. Methods

We have studied 123 GBM patients; we have considered
the overall and progression free survival, clinical charac-
teristics, and prognostic factors retrospectively. All GBM
patients who underwent a surgical procedure (biopsy or
resection) between February 2010 and June 2015 in Neuro-
surgery ward of Milad hospital, Tehran, Iran (tertiary gov-
ernmental non-academic hospital) admitted to the study.
Only patients with a pathologically proven primary GBM
have included in the study. Patients with secondary GBM
or history of previous Astrocytoma have excluded.

We have used patient medical reports for collecting the
necessary data and subsequently followed-up the patients
by calling them using the contact information provided
in their medical files. Tumor size has determined accord-
ing to the patient’s pathology report. Progression time
has determined according to the report of required second
surgery, or change in the treatment protocol, or need for
second admission. We could not follow up 22 patients and
they excluded due to loss of follow-up.

2.1. Treatment

Patients have undergone surgery, taking either a tu-
mor biopsy (n = 6), partial or complete tumor resection
(more than 70% surgical resection) (n = 95) prior to adju-
vant therapy .Sixty five patients have received six weeks of
concomitant RT/TMZ therapy as primary treatment. They
have received TMZ 75 mg/m2/day plus RT at a dose of 60 Gy
to the planning target volume in 30 - 32 fractions with five
fractions/week which delivered by a megavoltage linear ac-
celerator. Ten patients have undergone Nitrosourea-based
chemotherapy and Radiation therapy. They have received
a median of four (range 1 - 6) cycles of Nitrosourea-based
chemotherapy consisting of Procarbazine, Lomustine, and
Vincristine (PCV regimen) in addition to field radiother-
apy with a dose of 60 Gy in 10 fractions. Six patients have
undergone radiotherapy without adjuvant chemotherapy.
Twenty patients have not received adjuvant therapy due to
poor conditions after surgery.

2.2. Statistical Analysis

Overall Survival duration has calculated from date of
surgery to date of death and progression free survival es-
timated from date of surgery to date of disease progres-
sion. Data on patients who were alive at the end of the

study has censored from survival analysis. Statistical anal-
ysis has carried out using Stata software, Version 13.0. Over-
all survival and progression free survival has calculated us-
ing the Kaplan-Meier method. The Cox proportional haz-
ards model has used for univariate analysis of prognostic
factors. Death was a outcome for cox model for estimat-
ing the prognostic effects of variables related to overall sur-
vival (OS). Death or disease progression were outcome in
cox model for calculating the hazard ratio of prognostic
factors on Progression Free Survival (PFS).

2.3. Human Rights Statement and Informed Consent

All procedures and methods were in accordance with
the national ethical standards involving human subjects
and in accordance with the Helsinki Declaration of 1964,
and later versions. The study has conducted after approval
of the ethics committee of Iran University of Medical Sci-
ences. All patients have provided a general informed con-
sent form upon admission to the hospitals and approved
of usage of their data in medical research. Because this
study has used the archived material of patients who have
admitted to the hospital in previous years, the ethics com-
mittee has waived the condition of obtaining additional
informed consent from the patients.

3. Results

We have studied 101 GBM patients; we have followed-up
the patients for median time of 31.9 month (95% CI (26.5
- 39.5)). Forty-two percent of patients were aged than 50
years old (Table 1) and the mean age of the patients was
52.12 ± 1.64 (Table 2). Sixty seven percent of the patients
were male and 67% of patients has described headache
as a first sign of their disease. Tumor has involved one
lobe of the brain in 68% of the studied patients; 20% of
the patients had a frontal lobe tumor, and 34% had the
tumor in both lobes of the brain. Six patients have un-
dergone biopsy and the rest received surgical resection
(more than 70% resection). Sixty five patients have re-
ceived concurrent TMZ and Radiotherapy treatment; ten
patients have received Nitrosourea based chemotherapy;
six of them only received radiation therapy, and 20 of the
patients have not included in adjuvant therapy due to poor
medical conditions after surgery. Almost half of the tu-
mors were smaller than 5 cm (Table 1), and mean tumor size
was 8.63 ± 2.01 (Table 2).

Patient median survival time was approximately
10.1(6.3 - 11.8); 80% of the patients have survived more than
a month; 57% survived for six months; one year survival
of the patients was about 37%, and 22% of the patients
survived more than two years (Figure 1). Patients younger
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Table 1. Patient Characteristics in Three Hospitals

Variables Number Frequency

Age

< 50 42 41.6

> 50 59 58.4

Gender

Male 67 66.3

Female 34 33.7

First symptom

Headache 67 66.3

Seizure 22 21.8

Hemiparesis 12 11.9

Tumor location

One lobe 68 66.7

Frontal 20 19.6

Parietal 20 19.6

Occipital 8 7.8

Temporal 19 18.6

Two lobe 34 33.3

Surgery

Biopsy 6 6.00

Resection 95 94.00

RT and Chemotherapy situation

RT +Tmz chemotherapy 65 64.4

RT +Nitrosourea-based 10 9.9

RT 6 5.9

No RT and No Chemotherapy 20 19.8

Tumor size

< 5 cm 50 49.5

≥ 5 cm 51 50.5

Table 2. Patients’ Mean Age, Survival, and Tumor Size

Variable Mean SD

Age 52.12 1.64

Tumor size 8.68 2.01

than 50 have demonstrated a much better chance of
survival and their median survival was about 10.9. Patients
who have undergone biopsy and patients included in
Nitrosourea based chemotherapy had better survival out-
comes with more than 12 months of median survival (Table
3) (Figures 2 and 3). Median progression free survival time

was approximately 6.3 months; one month progression
free survival was 70%; and six months and one year pro-
gression free survival rate were 50% and 26%, respectively
(Table 4) (Figures 4 - 6).
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Figure 1. Overall Survival Rate of GBM Patients
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Figure 2. Overall Survival Rate of GBM Patients in > 50 and < 50 Years Old
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Figure 3. Overall Survival Rate of GBM Patients Under Different Adjuvant Therapy
Protocols

In Univariate Cox Regression Analysis, patients with
more than 50 years of age exhibited a significant two times
more chance of death (HR = 2.00 CI 95% (1.3 - 3.2)) or pro-
gression (HR 1.94 CI 95% (1.3 - 3.2)). Correspondingly, pa-
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Table 3. GBM Patients Overall Survival Rate, One Month, Six Months, and One Year After Surgery

Variables Median One Month Six Month One Year Two Year

Overall 10.1 (6.3 - 11.8) 0.8 (0.7 - 0.8) 0.57 (0.5 - 0.7) 0.37 (0.3 - 0.5) 0.22 (0.14 - 0.3)

Progression free 6.3 (5.3 - 8.5) 0.71 (0.60.8) 0.5 (0.4 - 0.5) 0.26 (0.18 - 0.35) 0.15 (0.1 - 0.23)

Table 4. GBM Patients Overall Survival Rates, One Month, Six Months, and One Year
After Surgery

Prognostic Factor Median OS One Year Two Year

Age

< 50 12.7 (9.8 - 14.3) 0.52 (0.4 - 0.6) 0.35 (0.2 - 0.5)

> 50 5.9 (4.1 - 10.7) 0.26 (0.1 - 0.3) 0.13 (0.1 - 0.2)

Gender

Male 9.7 (4.3 - 12.0) 0.37 (0.2 - 0.5) 0.21 (0.1 - 0.3)

Female 10.4 (6.4 - 12.5) 0.37 (0.2 - 0.5) 0.20 (0.1 - 0.4)

Tumor size

< 5cm 10.7 (5.9 - 12.8) 0.42 (0.3 - 0.5) 0.25 (0.1 - 0.4)

≥ 5cm 9.4 (5.4 - 11.4) 0.27 (0.1 - 0.4) 0.16 (0.1 - 0.3)

Adjuvant therapy

RT +Tmz
chemotherapy

11.7 (9.7 - 13) 0.44 (0.3 - 0.5) 0.2 (0.1 - 0.3)

RT
+Nitrosourea-
based

16.5 (9.5 - 38.6) 0.50 (0.2 - 0.7) 0.3 (0.1 - 0.6)

RT 4.9 (1.9 - 33.4) 0.33 (0.1 - 0.7) 00

Without
adjuvant

1.7 (0.6 - 3.3) 0.10 (0.1 - 0.3) 00

Surgery

Biopsy 9.7 (6.1 - 11.6) 0.50 (0.1 - 0.8) 0.16 (0.1 - 0.5)

Surgical
resection

13.3 (5.9 - 51.6) 0.36 (0.2 - 0.4) 0.22 (0.1 - 0.3)

tients who have not included in adjuvant therapy had a
3.9 CI 95% ( 2.3 - 6.8) higher hazard of death and 2.8 CI 95%
(1.6 - 4.8) higher chance of disease progression than those
included in adjuvant therapy with TMZ and radiotherapy.
Gender, first symptom, tumor location or surgery type has
not significantly affected patient prognosis (Table 5).

4. Discussion

Glioblastoma Multiform have been among the most
deadly neoplasms and continued to be incurable and uni-
versally fatal diseases (11). In this study, we have analyzed
patient overall survival, progression free survival, and re-
lated prognostic factors. To the best of our knowledge, it
was a first report about Iranian GBM patients’ survival that
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Figure 5. Progression Free Survival Rate of GBM Patients Under Different Adjuvant
Therapy Protocols

included adjuvant therapy by TMZ and Radiation therapy.
In former studies by Ahmadloo et al. (9), the majority of
patients have treated by Nitrosourea based chemotherapy.

According to our findings, patient survival was quite
poor. Almost 20% of the patients could not be included
in adjuvant therapy (due to poor conditions after surgery).
More than 20% of the patients have survived less than one
month and patient median overall survival has estimated
at approximately 10.3 months (Table 3). Thirty percent of
the patients have experienced death or relapse within one
month after surgery, and patients’ median progression
free survival was about 6.3 months (Table 3).

We have found a similar result with Ahmadloo et al.
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Figure 6. Progression Free Survival Rate of GBM Patients in > 50 and < 50 Years Old

Table 5. GBM Patients Progress Free Rates, One Month, Six Months, and One Year
After Surgery

Prognostic Factor Median PFS One Year Two Years

Age

< 50 10.3 (6.5 - 12.9) 0.40 (0.2 - 0.6) 0.29 (0.1 - 0.5)

> 50 5.3 (2.6 - 6.2) 0.19 (0.1 - 0.3) 0.06 (0.0 - 0.1)

Gender

Male 5.9 (4.0 - 8.8) 0.20 (0.1 - 0.3) 0.08 (0.1 - 0.2)

Female 6.3 (4.8 - 11.6) 0.23 (0.1 - 0.4) 0.15 (0.1 - 0.3)

Tumor size

<5cm 5.9 (4.1 - 8.7) 0.3 (0.2 - 0.4) 0.17 (0.1 - 0.3)

≥ 5cm 6.4 (4.9 - 9.5) 0.2 (0.1 - 0.3) 0.05 (0.1 - 0.2)

Adjuvant therapy

0RT +Tmz
chemotherapy

8.4 (6.3 - 10.1) 0.27 (0.1 - 0.4) 0.11 (0.1 - 0.2)

RT
+Nitrosourea-
based

10.6 (3.2 - 35.6) 0.4 (0.1 - 0.6) 0.26 (0.1 - 0.6)

RT 2.9 (1.2 - 31.6) 0.16 (0.0 - 0.5) 00

Without
adjuvant

1.7 (0.6 - 2.5) 0.1 (0.0 - 0.3) 00

Surgery

Biopsy 7.2 (5.5 - 44.4) 0.16 (0.1 - 0.5) 00

Surgical
resection

6.3 (4.4 - 8.5) 0.27 (0.2 - 0.3) 0.15 (0.1 - 0.2)

(9) about the GBM survival in Iran. In their report, a me-
dian survival of about 11 months and median progression
free survival of about six months has reported. A slightly
worse outcome in our patients could be related to higher
frequency of patients with poor post-operative conditions
(who have not included in adjuvant therapy). According to
the literature review from Ahmadloo et al. (9), the median
overall survival time in 11152 patients was 9.2 months (in
more than 25 survival studies considering studies from dif-

ferent regions) and median progression free survival rate
has estimated to be about 5.9 months in 1201 patients in
four studies (9). Kumar et al. (12) in a survival analysis of
439 Indian patients from 2002 to 2009 has found a median
survival time of about 6.33 months, which was less than the
statistics reported by studies in Iran. Ekici et al. (13) in a
survival study from Turkey between 2000 to 2006 has re-
ported a median survival time of about 12 months. Stud-
ies from developed countries also reported poor progno-
sis for GMB patients. Based on population based outcome
data over a twenty–year period from Alberta Brain tumor
registry, of 689 glioblastoma patients, only 2% have sur-
vived three years or longer (11). In the study that has in-
cluded 766 patients from Duke University, only 32 patients
has survived five of more years (14). In another study from
the Memorial Sloan-Kettering database, 39 patients from
352 patients have lived after three years (15). In summary,
GBM patient survival would be generally poor, and median
survival and progression free survival was similar in differ-
ent studies, and according to our evaluation, patients in
Iran and Milad hospital had similar outcomes to patients
in other treatment centers and countries.

In our study, patients older than 50 years exhibited two
times more hazard of death or disease progression, and pa-
tients who have not included in adjuvant therapy had a sig-
nificantly lower prognosis HR 3.97 CI95 (0.7 - 1.5) (P value
= 0.02). There was a lot of consistent data about the prog-
nosis effect of the age (8, 9, 11); younger patients had bet-
ter outcome for aggressive treatment, and malign astrocy-
toma was less frequent in this patients.

Patient who have not included in adjuvant therapy reg-
imens have shown significantly lower survival and poorer
prognosis (HR 3.94 95% CI (2.3 - 6.8)) P value = 0.02) (Table
6). There was a proofed result about the prognostic effect
of treatment in GBM patients (3, 10); but observed differ-
ence has related to the bias in information about the pa-
tients general condition before and after surgery status.
Patients who have not included in adjuvant therapy had
worse condition median Survival of this group of the pa-
tients is about 1.7 months, and only one patient in this
group has survived for one year.

In conclusion, GBM patients’ survival was quiet poor in
our hospital. However, the result has been similar to other
reports by other centers and countries. Patient age at di-
agnosis was the main prognostic factor of GBM patients in
this study.
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Table 6. Hazard Ratio and 95% Confidence Interval To Study the Association of Variables with Patients Overall Survival and Progression Free Survival (Cox Regression Analysis)

Variables Hazard Ratio

OS P Value PFS P Value

Age

< 50 Reference Reference

> 50 1.96 (1.2 - 3.1) 0.02 1.98 (1.3 - 3.2) 0.04

Gender

Male Reference Reference

Female 0.90 (0.6 - 1.4) 0.1 0.85 (0.6 - 1.32) 0.14

First symptom

Headache Reference Reference

Seizure 1.80 (1.0 - 2.9) 0.2 1.80 (1.1 - 2.9) 0.14

Hemiparesis 1.40 (0.7 - 2.7) 0.9 1.32 (0.7 - 2.5) 0.1

Tumor location

One lobe Reference Reference

Two lobe 1.13 (0.7 - 1.7) 0.5 0.93 (0.6 - 1.4) 0.5

Surgery

Surgical Resection Reference Reference

Biopsy 0.66 (0.3 - 1.6) 0.44 0.72 (0.3 - 1.7) 0.36

Adjuvant therapy

RT +Tmz chemotherapy Reference Reference

RT +Nitrosourea-based 0.59 (0.3 - 1.3) 0.08 0.69 (0.3 - 1.4) 0.1

RT 1.15 (0.5 - 2.8) 0.09 1.20 (0.5 - 2.8) 0.09

No Adjuvant 3.94 (2.3 - 6.8) 0.04 2.79 (1.6 - 4.8) 0.03

Tumor size

< 5cm Reference Reference

≥ 5cm 1.09 (0.7 - 1.5) 0.1 0.98 (0.6 - 1.5) 0.1
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