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Is the long-term survival of patients with intracranial glioblastoma
multiforme overstated? =

McLendon RE, Halperin EC.

Department of Pathology, Duke University Medical Center, Durham, North Carolina
27710, USA.

BACKGROUND: The 5-year survival rate for intracranial glioblastoma multifarme
(GBM) hias remained at 4-5% for the last 30 years, in spite of multiple randomized
prospective trials. The authors hypothesized, based on the literature, that even this
remarkably poor survival rate is an overstatement. They investigated this hypothesis
using the the Duke University Medical Center Tumor Registry. METHODS: The
authors reviewed all patients with the diagnosis of intracranial GBM recorded in the
Duke University Medical Center Tumor Registry from the registry's inception in 1976
through 1996. This search identified & population of patients with a minimum of 5 vear
of follow-up. Each of the long-term survivors was assigned a code number for clinical
information. The pathology slides were provided to a neuropathologist in & codad
fashion so that the patients could not be identified. The neuropathologist reviewed the
slides to analyze the presence or absence of nine histologic factors. A match techniaue
was used to identify a control population of patients with GBM who were not S-vear
survivors and were all deceased. The contro] population was compared with the study
population to ascertain if there are histologic correlates associated with long-term
survivorship, RESULTS: The authors idcntiﬁed_'@ﬂg@_t_s_m_c_;ﬂifd by the tumor _
registry as having an intracranial GBM with a minimum of 5 years of follow up, Of the
total population, 32 patients initially appeared to be 5-year survivors {4%). Upon
review of the medical rec?rds‘?nﬂlﬁ@fﬁﬁﬁ'ﬁtsfﬁdwﬁeﬁ the autfiors found only 17
patients who were truly 5-year survivors. The most common reason for miscoding was
the presence of a Tow-grade as a that subsequently dedifferentiated into (BN,
The 17 long-term survivors included 11 males and 6-femalés—Fheirmean age at
diagnosis was 40.2 years. Therapy consisted of a macroscopic total resection in 4
patients (22%). a biopsy in 1 patient (6%). a subtotal resection in 10 patients (56%). and

“unknown extent of resection in 2 patients (11%). All patients received partial brain
irradiation (mean dose, 62.6 Gy) and chemotherapy. Thirteen different single-agent o-
combination chemotherapy programs wer > used. TWo patients also received]-131
meonoclonal antibody therapy. Analysis of the nine histopathologic factors studied

" showed that in iale fibrillary elements were more common and small ang-lactic
elements were less compion in the long-term survivors than in the control population.

'CONCLUSIONS: Survival data on intracranial GBM, based on tumor registry dera,
should be interpreted cautiously., Reliable conclusions can only be drawn when sucly
data are supplemented with clinical information and the histopathology is revicwed
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BACKGROUND. The 5-year survival rate for intrucranial piahlastema multiforimne
(GBM) has remained al 4-5% for the last 30 years, in spite of multple randomized
prospective trials, The authars hypothesized, besed on the literature, that even this
remarkahly poor survival rate Is an overstatement. They investigated this Ty peath-
csis using the the Duke Universily Medical Center Tumar Hegisiry.

METHODS. The authors reviewed all paticuts with the dlagnnsis of inlracraniel
GOM recarded in the Duke University Medical Center Tumar Registry from the
registry e inception in 1978 through 1996, This search ideotified & populatinn nf
paticats with a minimum of 5 yeers of follew-up. Each of the long-tarm
survivors was assigned a code number fur clinical iInfarmation, The puthology
slides were provided to & neurspathologist in & coded fashion sn thal the
patents could not be identitfied. The neuropathologist reviewed the slides (o
analyze the presence or ahsence of nine histalagic factars. A metch technigue
was used W idendfy a contral population of patients with GRM who were not
S-year survivors and were ell deceased. The control population was compared
with the study population to ascertain if there are histalogic currelates agsoci-
ated with long-term survivorship.

REBULTS. The authors idenlified 766 parients recorded by the tumor registry as
having an intracrenial GBM with a minimum of 5 years of follow up, OF the rotal
population, 32 palicnts initislly appeared to e 5-year survivors (4 ). TIpon review
of the mwedical records for these 52 patents. hawever, the aulhors found only 17
patlents who were truly 5-year survivars. The most comman reasnm for miscoding
was the presence of a low-grade astrocytoma that subsequently dediferentinted
into GBM. The 17 lang-term sucvivors included 11 males und 6 females. Their
mean age al disgnosls was A0.2 years, Therepy consisted of a MACIosCopic total
resection in 4 patients (22%), a blopsy in 1 pativnt (6%), a subtotal resection in 10
patients (56%}), and unknown extent of resection in 2 patients (11%). All padents
received partial brain irradistion (mean dase, 2.8 Lyl end chematherapy, Thirteen
different single-agent or combimation chemotherapy progrems were used, Two
patients also recelved [-131 monoclonal entdbady therapy, Anglysiz of the nine
histoparthalagic faclors studied showed thal intermediare fibrillary clements weare
more commen and small anaplastic elaments were less comernn in the long-term
survivors than in the control population,

CONCLUSIONS. Survival data on inrracraniel GEM, hased om Lwnor reglsery data,
should be interpreted cautiously, Reliable conclusions ean only be dawn when
such data are supplemented with clinicel Infarmation aud the histopathnlogy is
teviewed carefully. I1he group of long-term survivors n the currenl study wers
younger thau the typleal GAM population. Canventionally treated patients with
GBM. chosen from an unselected population from & tumar registry, hove 8 smaller
chance of long-term survival than is generally helicved. Cancer 2003;94:1745-8,

@ 2002 Amdrican Cancer Soclery.

KEYWORDS: glioblastoma multiforme, gliomas, radiotherapy, histologic factors.
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he prognosis for patients with intracranial glioblas-
toma multiforme (GBM) is very poor. The median
survival period, with best available trearment, is 10-12
months, The reported 5-year survival rate, in spite of
multiple randormized trials, has remained at 4-5% for
the last 30 years,'™®
Recent studies from tumor registries in Canada
and Sweden suggested that the long-term survival rate
may, in fact, be less than 3%.'** These studies raise
the question of whether or not the reported long-term
survival mte of patients with GBM, based on registry
data, is overstated, We elected to further investgate
this {ssue in a detailed study of the Duke University
Medical Center Tumor Registry, In addition, we con-
ducted a clinicopathologic investigation of 5-year sur-
vivars of intracranial GBM. We recorded information
aboul the cytologic composition of these tumors,
which generally is not specified in the routine pathal-
ogy reports. To determine whether there are specific
cytopathologic characteristics associated with long-
Lerm survivors, we performed a case-control study.

MATERIALS AND METHODS

We reviewed the computer records of all patients with
a diagnosis of intracranial GBM recorded in the Duke
University Medical Center Tumor Registry from its
inceplion in 1976 through 1996, This search generated
a population of patients with a minimum of 5 years of
follow-up. We postulated that if this population is
sirnilar to patients with GBM in the general published
literature, approximately 4-5% of the patients would
be listed as survivors of 5 or more years.

Having identified a group of padents who were
5-year survivors, we recorded the following fnforma-
tion: age at diagnosis, gender, details of the pathology
diagnosis contained in the medical record, the extent
of surgery (biopsy. subtotal reseclion, or total resec-
livn) based on the operative report and postoperative
imaging, the dose of external beam radiotherapy ad-
ministered, whether radiotherapy was administered to
the whole brain or to a more limited field, the use of
radiolabeled monoclonal antibodies, chemotherapeu-
tic agents administered, the date of last follow-up, and
whether the padent was alive or dead.

Each of the long-term survivors was assigned a
code number for clinical information, The pathology
slides were provided to a neuropathologist in a coded
fashion so that the patents could not be identified.
The neurcpathologist reviewed the slides to analyze
the presence of vascular endothelial proliferation,
glivsarcoma, rhabdoid elements, gigantocellular ele-
ments, large gemistocytic cells, intermediate fbrillary
cells, small fibrillary cells, small anaplastic cells, or an
oligndendroglioma component. A match technigue

was used to identily a control population of patients
with infracranfal GBM who were not 5-year survivors
and were all deceased. These individusls were
matched to the study populaton by year of diagnosis,
age, and gender,

Statement Regarding Consent

The Duke University Medical Center institutional re-
view board issued a waiver for obtaining informed
consent from the few remaining living subjects, The
reasons for the waiver were 1) the risk of the study was
minimal, 2} the privacy and confidentiality of the data
ware well protected, and 3) obtaining informed con-
sent from the few remaining long-term survivors of
GEM would be impractcal and potentially psycholog-
ically distressing.

RESULTS

The tumor registry identified 766 patients who had
had at least 5 years of follow-up, i.e., the diagnosis was
made in 1995 ar earlier. Of these 766 patients, 32 were
identified initially by the regislry compulter as S-year
survivors. After reviewing the charts, only 17 were
determined to be truly 5-year survivors (2%), The most
common reason for inappropriate entry into the tu-
mor registry as a long-term survivor of intracranial
GBM was a diagnosis of low-grade estrocytomas that
subsequently dedifferentiated into GBM.

The clinicodemographic characteristics of the 17
long-term survivors are shown in Table 1. The mean
age at diagnosis was 40.2 £15.9 years. The mean age at
diagnosis for the remaining 749 patlents was 54.7
= 18.0 years (difference between means, P < 0.0001).

The 2:1 match technique identified 34 patients to
compare with the 17 study parients. Of these 34 con-
trol patients, however, original pathology slides could
nnt be located for 5 patients. Therefore, we compared
a control population of 29 patients with 17 study pop-
ulation patients. Intermediate fibrillary elements were
more common and small anaplastic elements were
less comnmon in the long-term survivors compared
with the control population. (P < 0.05, Table 2).

DISCUSSION
A study from the Alberta Cancer Registry identified 29
long-term survivors from a total population of 689
patients with GBM.' This indicated a long-term sur-
vival rate, consistent with the published lilerature, of
4%, However, on histologic review, only 15 of the 28
patients were confirmed as having GBM. This lowered
the long-term survival rate to approxmately 2.2% in
the Canadian study.

The Stockholm Regional Cancer Registry con-

ducted a similar review of 39 patients who were be-



TABLE |
Clinicodemographic Characteristics of the 17 Long-Term Survivors of
Intracranial Glioblustoma Muldforme
Charateristic . of patlents
(render

Male Lt

Temale B
Rae

Cancasian 17
Age [yre|

Mea = 5D range) 402+ 158 (k=)
Lype uf surgeey

Bivpsy L

Subtatal resection ]

Total reseclion 4

Med descrined 2
Type of external beam raditherapy

Lirnited Geld 12

Whale brain 0

Field sier ool specilied 5
Hadintherapy dass (Cy)

Mean {mnge) B8 74 (50-Tan)
Miter theeapy (20 progrars ln L7 petients)

EBCMO B

Timezalamide i

1-131 2

(Other chemotherapy programs E]

S shinchinf disdation: Gy Geang BOVLL - his )2 chlomettul]-4-nizossures.

TABLE 2

Histologie Evaluation of Lang-Term Survivurs of Intracrantal
Glivblastoma Multiforme Compared with a Group of Control Patients
Matehed for Age, Gender, and Nate of Dlagnusty

Stmly

Characteristic population Controls
vlements present G 7Y (%) [ = 29) %)
{Hinsi ooy I in
Tthabcald il I3
Giigantacellula A G210
Large geoislocytic 502 1014
Intermediare fhrillany 15700} 2016
Small firillary B3 {1
Amall anaplustic ] 5017
(Migndendrogliama

Compoaent J{18; 4414}
Vaseular prolifiration 141 (53 7 (54)

YR L byt asailysls wich | degres of freedose.

lieved to be long-term survivors of high-grade supra-
tentorial malignant gliomas.** Only 19 patienis were
confirmed to have this diagnosis on histapathologic
review. The Canadian and Swedish studies raised the
question of whether or not the true reporied long-
term survival rate of patients with GBEM is overstared,
Similarly, in the current review, Lhe initial long-term
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survival rate was belicved w be 4%. On more carcful
study, the rare was detmmined Lo be 2%.

We [ound that long-term survivors of GBM were
younger al clinical presentation than the patients whao
did not swrvive as longpopulation. In general, the
mean age at cnset for patents with GBM is 53 years,
which is older than the mean age for paticnls with
anaplastic astrocyloma (i.e., 40 years).? At the Duke
University Medical Center, the mean age at onset for
patients with GEM is 54.7 years, The {inding that our
mean age al diagnosis in long-term survivors of GOM
was 40 years suggests that we have identified a popu-
lation that is already known to have a beller prognnsis
on the basis of young age. Two histologic characteris-
tics differed between the study and control popula-
tions. For example, the presence of intermediate Gbril-
lary cells were more commen in the long-term
survivors and small anaplastic cells were entirely ab-
sent in the lung-term survivors,

A limitation of the current study was that il was
conducted using a single inslitution’s tumer registry
rather than a broad-based population registry. Even
with 766 patients in the initlal study group, only 17
long-term survivors were identified. Thus, the number
of patients avallable for histopathalogic comparison
with a control group was small. Nonetheless, our in-
ability to find distinguishing histeputhologic eriteria
appears 10 be consistent with previously published
literarure,

In the future, studics should be devoted to the use
of molecular panels and monnclonal antibedy lubel-
ing in an artempt to identify the characteristics pre-
dictive of long-term survivorship in GEM. An analysis
of the molecular biology of GBM offers some iniral
clues as to which patients might be long-term survi-
vﬂrslg.l'.!.ll

The current snidy was undertaken to establish the
S-year survival rute of parients with GEM ar a major
inslitution treating a large number of paticents near the
end of the 20th century, The results, taken from the
rumor regisiry at the Duke University Medical Center,
are unbiased with regard 1o therapeulic protocol. Ad-
mission criteria such as age, performance score, and
completion of radiotherapy are factors known to in-
fluence nol only the selection of patients to prolocols
hur also long-term survival *%2 Molecular studies inlo
DNA repair, chemotherapeutic resistance, telomere
lengthening, and growth factor expression could iden-
Lify additional factors that may influence survival 12 15
As we enter the 21st cenlury, one would ultimately
hope o identify a population of patients appropriare
for more aggressive therapy tw engender a higher pro-
porton of long-term survivors.
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