
Iran J Cancer Prev. 2016 August; 9(4):e4099.

Published online 2016 March 26.

doi: 10.17795/ijcp-4099.

Research Article

Treatment Outcomes and Prognostic Factors in Adult Astrocytoma: In

North East of Iran

Kazem Anvari,1 Mehdi Seilanian Toussi,1,* Soodabeh Shahidsales,1 Farhad Motlagh,2 Mohammad Reza

Ehsaee,3 and Farzaneh Afshari4

1Cancer Research Center, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, IR Iran
2Department of Neurosurgery, Aria & Farabi Hospitals, Faculty of Medicine, Mashhad Branch, Islamic Azad University, Mashhad, IR Iran
3Department of Neurosurgery, Shahid Kamiab Hospital, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, IR Iran
4Department of Radiation Oncology, Omid Hospital, Mashhad University of Medical Sciences, Mashhad, IR Iran

*Corresponding author: Mehdi Seilanian Toussi, Cancer Research Center, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, IR Iran. Tel: +98-5118461518.
E-mail: silanianm@mums.ac.ir

Received 2015 September 21; Accepted 2015 November 07.

Abstract

Background: Astrocytomas are the most common primary adult brain tumors.
Objectives: In this study, we investigated the impact of some potential prognostic factors on survival in patients with low and high
grade astrocytomas.
Patients and Methods: This retrospective cohort study was performed on patients with brain astrocytoma who were referred to
oncology departments, Omid and Ghaem hospitals, Mashhad University of Medical Sciences (2000 - 2011).
Results: 415 patients with a median age of 43 and a male to female ratio of 252:163 (1.54) were recorded. Grade I to IV astrocytoma
were found in 40 (9.6%), 88 (21.2%), 71 (17.1%) and 216 (52%) patients. With a median follow up time of 37 months for low grade and 13
months for high grade astrocytoma, the 5-year survival in grades I to IV was 92.1%, 69.1%, 49.2% and 9.6% respectively. In low grade
astrocytomas, patients with grade I tumors, being ambulatory (5-year survival: 88% vs. 60.3%, P < 0.001) and performing optimal
surgery (5-year survival 86% vs. 59.3%, P < 0.001) were associated with more favorable survival. In high grade astrocytomas, patients
with grade III tumors, age < 50 (5-year survival 29.6% vs. 14.6%, P < 0.001), being ambulatory (5-year survival 39.4% vs. 10.5, P < 0.001),
performing optimal surgery (5-year survival 46.1% vs. 4.3%, P < 0.001) and receiving chemotherapy (5-year survival 23.7% vs. 18.7%, P
= 0.02) were associated with significantly higher overall survival.
Conclusions: Performing optimal surgery and good performance status were associated with more favorable survival in both low
and high grade astrocytomas. In high grade a strocytomas, patients younger than 43 and those who received chemotherapy had
better overall survival.
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1. Background

Glial tumors including astrocytomas are the most
common primary adult brain tumors. Astrocytomas are a
heterogeneous group of tumors with varied clinical behav-
ior. According to world health organization (WHO) grad-
ing system, these neoplasms are classified from grade I to
IV (1, 2). The WHO grading scheme is based on numerous
pathological criteria including mitosis, cell morphology,
atypia, endothelial proliferation and tumor necrosis. The
prognosis varies dramatically from uncommon grade I (pi-
locytic astrocytoma) which is curable with surgery alone in
most cases to the most common variant, grade IV (glioblas-
toma) which is usually incurable despite exploiting multi-
modality treatments. The Central Brain Tumor Registry of
the United States reported overall survival rate at 5 years

for pilocytic astrocytom and fibrilary astrocytom around
94% and 48% respectively. In this report, 3-year overall sur-
vival has been around 35% for astrocytom anaplastic and
8% for gliobalstoma multiform (3). A retrospective study
in the north-east of Iran on 324 patients shows compatible
results (4).

Previous trials have investigated the effects of different
factors that can influence the prognosis of these patients (1,
2).

2. Objectives

This study aimed to investigate treatment results and
prognostic factors in patients with low grade and high
grade astrocytoma separately in our centers in Iran.
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3. Patients and Methods

This retrospective cohort study was performed on pa-
tients with brain astrocytoma who were referred to our on-
cology departments, between October 2000 and Decem-
ber 2011. The data regarding clinical and pathological char-
acteristic, treatment strategy were extracted. Subjects less
than 16 years of age and patients with insufficient data
regarding their clinico-pathological characteristics, treat-
ment and follow-up were excluded.

Surgical resection was considered in cases with remov-
ing more than 50% of lesion, while residual more than 50%
of primary lesion (based on lesion size on imaging) was
classified as biopsy. Regarding the performance status, pa-
tients were classified into two groups of ambulatory and
not ambulatory (having major neurological deficit and/or
Karnofski performance status score of less than 60).

3.1. Statistical Analysis

Descriptive statistical analysis, tables and graphs were
prepared. Kaplan-Meier model was used to determine the
survival rate. Log-rank test were utilized to compare sur-
vival curves between groups. Multivariate analysis of prog-
nostic factors was performed by Cox regression test. Data
were analyzed by SPSS version 19.

4. Results

415 patients with astrocytoma with a median age of 43
(range; 16 to 84) and a male to female ratio of 252:163 (1.54)
were recorded. The median age for patients with low grade
and high grade tumors was 33 (range; 16 - 74) and 50 (range;
16 - 84) respectively. From all cases, 40(9.6%) were grade
I, 88 (21%) grade II, 71 (17.1%) grade III and 216 (52%) were
grade IV. The tumor locations were as follows: 388 cere-
bral hemispheres (93.5%), 11 midbrain (2.7%), 3 pineal re-
gion (0.7%), 9 cerebellum (2.2%) and 4 brainstem (1%). 131 pa-
tients (28%) had a history of seizure. Among patients with
high grade and low grade astrocytoma, 284/287 (99%) and
118/128 (92.2%) were supratentorial respectively. 231 cases
(55.7%) were non-ambulatory which was significantly more
frequent in patients with high grade than those with low
grade tumors (60.6% vs. 44.5%, P = 0.002).

Surgical resection had been performed in patients
with grade I and II tumors in 24/40 (60%) and 55/88 (62.5
%) of cases respectively. All cases had undergone radiation
therapy with a median radiation dose of 54 Gy (50 - 56 Gy).
Among patients with high grade astrocytoma, 41/71 (57.7%)
with grade III and 99/215 (46%) with grade IV pathologies
had undergone surgical resection. From patients with
grade III and IV astrocytoma, 67 (94.4%) and 198 (91.7%)

could complete their radiation therapy courses with a me-
dian dose of 58 Gy (range; 45 to 60 Gy) and 46 (64.8%)
and 145 (67.8%) cases had received adjuvant chemotherapy
respectively. The most common chemotherapy regimen
was Carmustin plus Vincristin (157/197, 79.7%). Concurrent
chemoradiation and adjuvant t chemotherapy with Temo-
zolomide was administered in 5 (7%) of patients with grade
III and 29 (13.4%) of patients with grade IV tumors

5-year overall survival in astrocytomas with grades I to
IV were 90% ± 4.7%, 69% ± 5.5 %, 49.2% ± 6.6% and 14.4% ±
3% respectively.
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Figure 1. Overall Survival Rate in Patients With Low-Grade Tumor According to Tu-
mors Grade

4.1. Low-Grade Tumors
In patients with low-grade astrocytoma, with a me-

dian follow up time of 37 months (ranging from 3 to 140
months), the rate of recurrence among grades I and II was
4/40 (10%) and 28/88 (31.8%) respectively with a 5-year sur-
vival rate of 90% ± 4.7%, 69% ± 5.5 %. In these cases, tumor
grade (I Vs. II), being ambulatory (P < 0.001) and perform-
ing optimal surgery (P < 0.001) were correlated with better
outcome. Meanwhile, age (P = 0.3) and sex (P = 0.4) were
not associated with overall survival. Multivariate analy-
sis showed that tumor grade, performing optimal surgery
and performance status were independent prognostic fac-
tors in these patients (Table 1).

4.2. High-Grade Tumors
In high grade gliomas, with a median follow up time

of 13 months (range; 1 - 91 months), the number of docu-
mented recurrences among patients with grade III and IV
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Table 1. The Correlation Between Factors and Survival Rates in Patients With Low Grade Astrocytoma

Factor Number Death, No. (%) 5-Year Survival, (%) ± SE Log-Rank, P Value COX-Regression

Grade 0.01 0.01

I 40 3 (7.5) 92.1 ± 4

II 88 26 (29.5) 69.1± 5.1

Sex 0.4 -

Male 71 14 (19.7) 79.8 ± 5

Female 57 15 (26.3) 69.9 ± 7

Age 0.6

≤ 30 54 11 (20.3) 79.8± 5.9

> 30 74 18 (24.30) 72.8 ± 5.8

Surgery < 0.001 0.001

Optimal resection 79 9 (11.4) 86.1 ± 7.7

Biopsy 49 20 (40.8) 59.3 ± 4.4

Performance < 0.001 0.01

Ambulatory 71 8 (11.2) 88.2 ± 4.3

Non-ambulatory 57 21 (36.8) 60.2 ± 7.2
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Figure 2. Comparison of Overall Survival Rate in Patients With Low-Grade Tumor
According to Performance Status

tumors was 33 (46.5%) and 166 (76.6%) respectively. Grade
(grade III Vs. grade IV), age less than 50 (P < 0.001), being
ambulatory (P < 0.001), performing optimal surgery (P <
0.001) and receiving chemotherapy (P = 0.02) were signifi-
cantly associated with higher overall survival. In these pa-
tients, sex (P = 0.8) was not correlated with overall survival.

Figure 3. Comparison of Overall Survival Rate in Patients With Low-Grade Tumor
According to Surgery Type

5. Discussion

In this retrospective study, the most common histolog-
ical type of astrocytoma in adult cases was glioblastoma as-
trocytoma. Grade I astrocytoma was found in only 10% of
cases. The median age for patients with malignant astrocy-
toma was higher as compared to cases with low grade tu-
mors. Most cases especially high grade astrocytomas were
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Table 2. The Correlation Between Factors and Survival Rates in Patients With High Grade Astrocytoma

Factor Number Death, No. (%) 5-Year Survival, (%) ± SE Log-Rank, P Value COX-Regression

Grade < 0.001 < 0.001

III 71 33 (46.4) 49.2 ± 6.6

IV 216 199 (92.1) 9.6 ± 4.4

Sex 0.8 -

Male 181 124 (68.5) 24.9 ± 3.7

Female 106 75 (70.7) 18.5 ± 5.1

Age < 0.001 < 0.001

≤ 50 144 90 (62.5) 29.6± 9.7

> 50 143 109 (76.2) 14.6 ± 3.7

Surgery < 0.001 < 0.001

Optimal resection 140 64 (45.7) 46.4 ± 5.1

Biopsy 146 134 (91.7) 4.3 ± 2.3

Performance < 0.001 < 0.001

Ambulatory 113 58 (51.3) 39.4 ± 5.9

Non-ambulatory 174 141 (81.1) 10.5 ± 3.1

Performance 
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Figure 4. Comparison of Overall Survival Rate in Patients with High-Grade Tumor
According to Performance Status

found in cerebral regions. These results in our region are
similar to the previous reports from other nations.

Grade I astrocytoma is very rare in adults. However,
we found a favorable outcome in these cases. In patients
with low grade astrocytoma the extent of tumor resec-
tion and performance status were independent prognos-
tic factors. The importance of surgical resection has been
proved in previous studies (5-9). Being non-ambulatory

Figure 5. Comparison of Overall Survival Rate in Patients with High-Grade Tumor
According to Surgery Type

as having major neurological deficit and/or Karnofsky per-
formance status of less than 60% can be a reflection of
larger tumors and probably bigger residual tumor follow-
ing surgery. These factors have been shown to be unfavor-
able prognostic factors in the previous studies (7, 10, 11).

In a Turkish study by Durmaz et al. (12), 53 patients with
low-grade glial tumor were investigated between 1980 and
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2006. The efficacy of age, sex, location of tumor, the extent
of resection, the presence of seizure, radiotherapy and per-
formance status using Karnofsky score were evaluated on
survival rates of patients. There was not found a significant
association between tumor location and overall survival (P
= 0.65). In this study, survival rate was independently af-
fected by the extent of resection (P = 0.36) (12).

In the study by Durmaz et al. (12), overall survival was
not associated with gender (P = 0.19). These findings were
consistent with the present results that there was not an
association between gender and overall survival (80±5 for
men vs. 70 ± 7 for women), (P = 0.04)

In Durmaz et al.’s study (12), the patients were divided
into two groups based on Karnofsky performance score:
patients who were scored 70 or less and patients who
were scored over 70 that the patients with performance
scores In Durmaz’s study, the survival values of the pa-
tients who were under the age of 40 were significantly bet-
ter (P = 0.02). The median survival rate for the patients
who were over the age of 40 was significantly (108 months)
better than that of the patients under the age of 40 (168
months). Patients with performance status of over 70 sur-
vived longer than those with scores 70 or less (P = 0.03).

Another Canadian study by Leighton et al. (13) was
undertaken on patients with low-grade tumors during 17
years follow-up. The patients who had performance scores
higher than 70% survived longer than those with perfor-
mance scores 70% or below (P < 0.001).

In our series with malignant astrocytoma, patients
with glioblastoma had a dire prognosis with a 5-year sur-
vival rate around 9%. As compatible with previous studies
(14, 15), patients with grade III astrocytoma had much bet-
ter outcome with a 5-year survival of around 49%.

The extent of surgical resection had also significant ef-
fect on survival in patients with high grade astrocytoma
(14-20). In a study by Buckner (20), the survival rate for the
patients who were treated with biopsy was lower than that
of the patients who underwent surgical resection. Patients
who were ambulatory had also significantly more favor-
able outcome. These results were compatible with the re-
sults of previous trials (14, 15, 19-21). In the present study,
patients with malignant astrocytoma who were younger
than 50 had significantly better survival rate than older
cases. More favorable results have been also shown in
younger patients in previous studies (15, 16, 22).

The effect of adjuvant chemotherapy on survival in pa-
tients with high grade astrocytoma has been investigated
in multiple trials. In a review article by Stewart investi-
gated the effects of radiotherapy and radiotherapy plus
chemotherapy on survival values of patient with high-
grade tumors. Survival rate was significantly better in
patients who were under chemotherapy plus radiother-

apy treatment than patients who were under radiotherapy
alone (P < 0.001) (23).

Based on the Cox proportional-hazard analysis, age, re-
ceiving chemotherapy, surgery types and performance sta-
tus were significant predictors of survival.

Performing optimal surgery and good performance
status were associated with more favorable survival in both
low and high grade astrocytomas. In high grade Astrocy-
tomas, patients younger than 43 and those who received
chemotherapy had better overall survival.
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