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Abstract
Purpose: Patients with glioblastoma multiforme (GBM) have very poor prognosis;
the median survival with the best available treatment is only 12 months. The
survival rate has changed little in the past 20 years. This clinico-epidemiological
study was prompted to identify specific parameters that might be associated with
GBM patients who have achieved an unusual overall survival of >36months post
diagnosis.
Patients and Methods: In this clinicoepidemiological study, the frequency of longterm glioblastoma multiforme (GBM) survivors (LTGBMSs) was determined in a
population-based study. All patients diagnosed with GBM and referred to Kasr El
Aini Center of Radiation Oncology from January 1995 till December 2002 were
included in the study. Patients were followed up, and LTGBMSs were defined as
GBM patients surviving 3 years or more after diagnosis. Patients were compared
in terms of age, sex, and year of diagnosis with standard survivors. Analysis of
clinicoepidemiological factors related to survival issues was attempted trying to
identify prognostic factors associated with prolonged survival.
Results: One hundred and forty three GBMs patients were diagnosed in the study
period; 7 (4.66%) of these patients survived 3 years or more. LTGBMSs (mean
age, 38.1 years) were significantly younger when compared with all GBM patients
(mean age, 52 years). LTGBMSs had a higher Karnofsky Performance Status score
at diagnosis. LTGBMSs were much more likely to have had a gross total resection
and adjuvant chemotherapy than the standard GBM patients.
Conclusion: Conventionally treated GBM patients in an unselected population
have a very small chance of long-term survival. Aggressive surgical resection
as well as adjuvant chemotherapy in addition to sophisticated radiation therapy
techniques might contribute to better survival outcome in such dismal disease,
particularly in selected patients with young age, good performance status and
following near or total resection.

Introduction
Glioblastoma multiforme is the most malignant primary tumour of the brain and
it is associated with one of the worst 5-year survival rates among all human
cancers. The prognosis for patients with glioblastoma multiforme (GBM) is very
poor; the median survival with the best available treatment is only 12 months.
The survival rate has changed little in the past 20 years despite the multimodal
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aggressive treatment.1,2
The role of the current study is to determine whether a clinico-epidemilogical
reexamination of putative long-term GBM survivors (LTGBMSs) would uncover
certain prognostic factors that are associated with favorable prognosis.3–6
LTGBMSs have been described by others7–15 as uncommon, occurring in 1%
to 17% of GBM patients. The factors reported in these studies associated with
long-term survival included the use of multimodality therapy, young age, and
high performance status at the time of diagnosis.7,8,11–14 However, there are
limitations of these reports. Previous comparisons between LTGBMSs and their
shorter surviving counterparts have been uncontrolled for known prognostic
factors such as age and Karnofsky performance status. The powerful prognostic
effect of these might mask other unidentified prognostic characteristics specific
for long-term survival.
This study was designed to determine the frequency of LTGBMSs in patients
presented and treated in NEMROCK between the year 1995 and 2002 and
to identify prognostic factors associated with patients who have long-term
survival.

Patients and Methods
Patient Selection Criteria

All patients diagnosed with GBM and referred to Kasr El Aini Center of
Radiation Oncology from January 1995 till December 2002 were included in the
study. Patients were followed up, and LTGBMSs were defined as GBM patients
surviving 3 years or more after diagnosis and their clinicoepidemiological data
was analyzed in relation to survival parameters.
These factors included age, sex, and treatment that predicted long-term
survival. Functional status at diagnosis was determined by using the Karnofsky
Performance Status (KPS) scale. Age was defined at the time of initial imaging.
Extent of surgical resection was defined as biopsy (10% resected), subtotal
resection (10–90% resected), or gross total resection (90% resected).12
Statistical Analysis
Statistical analyses were performed according to the Statistical Analysis System
(SAS Institute, SAS/STAT User’s Guide, Version 6, fourth edition, Cary, NC).
The data were expressed as mean standard error of the mean (SEM). Univariate
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and multivariate conditional logistic regression were used to examine the
influence of prognostic variables.16

Results
We identified 143 GBM patients who were diagnosed and treated in Kasr El
Aini hospital over 7 years. Seven of them were long-term survivors. There were
2 females and 5 males LTGBMSs Table (1). The LTGBMSs were significantly
younger (mean age, 38.1 years) when compared with other GBM patients
diagnosed in the study period (mean age, 52 years) (p, 0.02). The LTGBMSs had
a significantly longer mean survival time of 50.85months (range, 38–84 months)
compared with only 14.4 months (range, 2–35 months) for the control GBM
patients (p , 0.001). Treatment given for the long-term survivors is summarized
in Table (2).
Clinical Comparisons between LTGBMSs and Control GBM Patients
A comparison of the clinical features of LTGBMSs and standard survival GBM

patients is summarized in Table (3). LTGBMSs had a significantly higher level
of function (mean KPS, 84.2) than the controls (mean, 76.1) (p ,0.02) at the time
of diagnosis. The period of symptom duration before diagnosis was significantly
longer in the LTGBMSs (mean, 21.7 weeks) than controls (mean, 10.6 weeks)
(p, 0.05). LTGBMSs had a much higher incidence of seizures as their presenting
symptoms compared with controls, although this did not reach statistical
significance. Other clinical factors were similar between the two groups. One
of 7 (14%) LTGBMSs, for which sufficient follow-up information was available
was demented.
Treatment Comparisons between LTGBMSs and Control GBM Patients
As shown in Table (3), LTGBMSs were much more likely to have had a gross
total resection (4 of 7, or 57.2%) than control GBM patients (20 of 136, or
14%) (p > 0.001). Postoperatively, all patients received external beam radiation
therapy except 2 control patients who died either before it could be started or
completed. For patients who completed radiation therapy there was no significant
difference in the total radiotherapy dose used between LTGBMSs (5600 cGy)
and control (5400 cGy) patients. There were more LTGBMSs (4 of 7, or 57.2%)
who had adjuvant chemotherapy than controls (0 of 136, or 0%), however not
reaching statistical significance (p, 0.3). The chemotherapies included CCNU
[N-(2-chloroethyl)-N9-cyclohexyl-N-nitrosourea, or lomustine], cisplatinvepsid, and temozolamide given as part of initial tumor management or at tumor
recurrence.

Discussion
This study shows that long-term survival is possible in GBM patients but is
an uncommon entity. Only 4.6% of patients in our population-based study
survived more than 3 years. Conventionally treated patients with GBMs have
both a short median survival1,2 and a very small chance of long-term survival.
Despite controlling for age, patients who were aggressively treated with maximal
surgical resection and adjuvant chemotherapy were more likely to be long-term
survivors.
Our results support previous reports8,12,13 that showed that aggressive
treatment makes long-term survival more likely. Adjuvant chemotherapy did not
show prolongation in median survival in GBM patients although it is commonly
used. However the present study and others17,18 might suggest that adjuvant
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chemotherapy will make long-term survival more likely.
The usefulness of maximal surgical resection in GBM patients is unknown,
because a prospective trial has never been done, but there are strong proponents
on both sides of this controversy.19–25 Our results support the role of surgery to
improve long-term survival in certain GBM patients.
The combination of aggressive surgical resection followed by adjuvant
radiotherapy and chemotherapy may further improve a patient’s likelihood of
long-term survival if the performance status at the time of diagnosis is high
(i.e. KPS 70). However, we are limited to describing associations, and causal
statements cannot be made, as a significant selection bias exists. It is likely that
the treating physicians offered more aggressive therapy to patients whom they
believed had the greatest chance of long-term survival.26,27
Dementia and loss of independence may be the usual outcomes for certain
LTGBMSs and malignant glioma survivors when aggressive therapy successfully
controls the tumor, however that was not recognized in our study.9,28
Our study has several limitations. First, it is a retrospective analysis and limited

to existing documentation and available patient data, which was incomplete
in several cases. Furthermore, we relied on operative reports in some cases to
assess the extent of surgical resection. Another limitation is the small number
of LTGBMS patients in comparison to the control group. Finally, it was not
possible to perform multivariate analysis to determine which of the factors we
identified was the most important. Thus, LTGBMS may only be a statistical effect
where these patients are the extreme of a distribution but are not categorically
different.

Conclusion
This population-based study of GBM patients shows that long-term survival is
rare and highlights the clinical challenge of this disease. Aggressive surgical
resection and adjuvant chemotherapy favor long-term survival in patients with a
high (KPS, 70) performance status.
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Tables
Table 1. Clinico-epidemiological characteristics of LTGBM

Table 3. Clinical comparison between LTGBMS and control GBM patients

LTGBM: long term glioblastoma multiform KPS: Karnofsky performance status
HP:Hemipareisis Sz: Seizure V: vision CR: complete remission MPR: Major
partial remission.

Table 2. Treatment of the 7 long term survivors with intracranial Glioblastoma
multiforme

CR: complete resection, IR: incomplete resection, EB: excision biopsy
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