Epidemiology and outcome research of glioma patients
in Southern Switzerland: A population based analysis

G. Pesce!, A. Bordoni?, F. Montanaro?, R. Renella’, A. Richetti', D. Boscherini®, S. Mauri*, L.Mazzucchell?’,

F. Cavalli* and J. Bernier'

' Department of Radiation Oncology, Oncology Institute of Southern Switzerland, 6500 Bellinzona
2Ticino Cancer Registry, Istituto Cantonale di Patologia, 6600 Locarno

? Department of Neurosurgery, Ospedale Regionale di Lugano, 6900 Lugano
* Department of Medical Oncology, Oncology Institute of Southern Switzerland, 6500 Bellinzona
5 Istituto Cantonale di Patologia, 6600 Locarno

Abstract

A proper observation of epidemiol-
ogy and therapeutic outcome of pa-
tients with glial tumours is crucial for
treatment selection, and planning of
adequate territorial and environmen-
tal interventions. A glioma working
group has been assembled in our re-
gion, in order to study this particular
type of cancer We reviewed epide-
miology and clinical data of glioma
patients followed in our region over
a 9-year period (1996-2004). The
population-based analysis was made
collecting relevant data from Ti-
cino Cancer Registry (TCR) and the
clinical files from our departments of
Neurosurgery (NS), Medical Oncol-
ogy (MO), Radiation Oncology (RO)
and Pathology. Descriptive statistical
analysis and incidence rates are pro-
vided. The total number of glioma
patients was 175 (M 93, F 65). An-
nual incidence was 5.8/100°000/yr (M
7.0, F 4.8). A certain increase of inci-
dence was detected over observation
time. Main histology subtypes were:
Astrocytoma 147 (93%), Oligoden-
droglioma 5 (3%), Oligoastrocytoma
3 (1.8%), Ependimoma 3 (1.8). For the
whole population the median survival
time was 12.17 months (95% CI 9.64
— 14.69). Grade 4 cases showed the
worst survival (median survival time:
7.93) and only one Grade 1 case de-
ceased in the observed period. Analy-
sis of treatment influence on outcome
and complication rate of treatments
are now under evaluation and will be
the subject of further publication.

As a conclusion, this evaluation con-
firms survival data reported from lit-
erature. Glioma incidence in our re-
gion is consistent with the pattern of
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Western Europe. We have found that
teamwork with co-operation of dif-
ferent departments and relationships
with other institutions in other Swiss
regions and other countries plays a
key role for an optimal treatment of
these patients.

Introduction

Tumours of the Central Nervous Sys-
tem are relatively uncommon, rep-
resenting the 2-3% of the causes of
death due to malignancy (1-2). Even
if it is quite a rare disease, it has to be
considered with special attention in
consideration of its important impact
on neurological function, particularly
in the case of patients with malignant
astrocytomas, who frequently experi-
ence a reduced quality of life and se-
vere impairment of social and familiar
integrity (1-5).

The more frequent brain tumours
are brain metastases and malignant
gliomas (1). The former are gener-
ally studied and treated in the context
of systemic disease. Primary neo-
plasms of the central nervous system,
and mainly gliomas, constitute a sort
of disease with peculiar clinical and
epidemiologic aspects that need to
be studied separately. The age distri-
bution of gliomas is bimodal, with a
peak incidence in children and a second
larger peak in adults aged over 45 (7).
Geographical variation in incidence is
less than for other human neoplasms,
however tends to be higher in more
developed countries. In North Ame-
rica and Europe incidence rates are
between 6-8 new cases per 100.000
individuals per year.

A proper observation of epidemiol-
ogy and therapeutic outcome of pa-
tients with glial tumours is crucial in
order to better select the treatment
options, mainly those directed to the
patients who bear high grade tumours,
but also for those with low grade
gliomas. Furthermore, it is very im-
portant to compare disease incidence
and treatment outcome with what is
reported by others, in order to iden-
tify unexpected incidences related to
environment, social status and other
risk factors, as well as to improve di-
agnostic and therapeutic strategies.
A glioma working group has been
organised in our region, in order to
study this particular type of cancer.
This co-operative group is composed
of the departments of Neurosurgery,
Radiation Oncology, Medical Onco-
logy, the Cantonal Institute of Pathol-
ogy and the Ticino Cancer Registry.
On a regular basis clinical cases are
discussed in dedicated neuro-oncol-
ogy tumour boards; moreover the
clinical activity is supported by epi-
demiologists and pathologists.

We herewith report the first data set
of epidemiology and survival of gli-
oma patients in Canton Ticino.The
present analysis will be also the basis
for further discussion on this topic.

Patients and methods

A review of epidemiology and clini-
cal data of glioma patients followed
in our region was done over a 9-year
period (1996-2004). The population
based analysis was made collecting
relevant data from the Ticino Can-
cer Registry (TCR) and the clinical
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Tab. 1. Number of cases by sex

Year of diagnosis Males Females Total
1996 10 15
1997 4 12
1998 21 5 26
1999 8 11 19
2000 7 10 17
2001 11 10 21
2002 19 4 23
2003 9 10 19
2004 13 10 23
Total 101 74 175
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files from our departments of Neu-
rosurgery (NS), Medical Oncology
(MO) and Radiation Oncology (RO)
of Canton Ticino (Switzerland) and
the Cantonal Institute of Pathology
(ICP). Gliomas are classified in TCR
and ICP following the directive of
WHO blue book (2) and coded with
ICD-O-IIT (6). For data collection
the TCR uses the WHO directive (for
more details see www.ti.ch/cancer).

Statistical Considerations
Descriptive statistical analysis and
incidence rates are provided. Sur-
vival analysis was performed by sta-
tistical methodology applied in that
generally used to analyse survival
time data and the time endpoint of
interest was date of death. Overall
survival was calculated from date of
diagnosis until death or last follow-
up update (right censoring). Survival
curves were generated using the Ka-
plan-Meier method and differences
in survival functions between groups
were assessed by way of the log-rank
test (LRT) (Kaplan & Meier, 1958).
Analyses were carried out using
SPSS biostatistical package.

Results

According to the data of the TCR from
1996 to 2004 the total number of gli-
oma patients was 175 (M 93, F 65).
Annual incidence was 5.8/100.000/
yr (M 7.0, F 4.8). A certain increase
of incidence was detected over ob-
servation time, with no difference for
sex (Fig. 1 and 2). The age distribu-
tion is plotted on Fig. 3; the majority
of the cases were observed in aged
population (50-70 yrs), with the low-
er incidence in the paediatric subset
of patients. The percent of different
WHO grade is reported in Fig. 4 be-
ing WHO I: 4.0%, WHO 1I: 14.9%,
WHO III: 6.9%, WHO 1V: 56.0%.
Main histology subtypes were: As-
trocytoma 147 (93%), Oligodendro-
glioma 5 (3%), Oligoastrocytoma 3
(1.8%), Ependimoma 3 (1.8).

Details of survival analysis are re-
ported in Tab. 2 and graphical view
is displayed in Figs. 5-8. For the

SKB/BSC (25) - Nr. 3-05



whole population the median sur-
vival time was 12.17 months (95%
CI 9.64 — 14.69) (Fig. 5). No sta-
tistically ~ significant  differences
have been observed between sexes
(LRT=0.47; p=0.495) (Fig. 6). A sta-
tistically significant difference haves
been observed among WHO grades
(LRT=31.89; p<0.001) (Fig. 7), as
Grade 4 cases showed the worst sur-
vival experience (median survival
time: 7.93) and only one Grade 1
case deceased in the observed pe-
riod. Finally, a significant difference
in survival does exist when astro-
cytoma cases are compared to other
cases: median survival 63.6 vs 10.33
(LRT=5.59, p<0.05).

Information of treatment after diag-
nosis of glioma was routinely collect-
ed by the TCR only since 01.01.2003
(Fig. 9). Analysis of treatment influ-
ence on outcome and complication
rate of treatments are now under
evaluation and will be the subject of
further publication.

Discussion

Incidence rates for malignant tu-
mours of the central nervous system
in Ticino seems to be equal in this es-
timate for Europe and North Amer-
ica. A bimodal incidence peak, one
in children and the other in adults, is
also present in Ticino as described in
the literature.

Our evaluation confirms the data
from literature that HGG has a poor
outcome and that better treatment
options are needed. LGG patients
have a better prognostic profile, with
longer survival, nonetheless in the
majority of the cases these patients
have quality of life and survival af-
fected by their disease and treatment
complications (5,8).

Both for malignant and low grade
glioma patients, epilepsy, neurologi-
cal and neuro-psychological impair-
ment are specific problems needing
particular commitment both at bed-
side and in research, including epi-
demiology, in order to identify better
treatment options, unexpected com-
plications of therapies. This will ac-
count for anti-cancer therapies, but

SKB/BSC (25) - Nr. 3-05

Tab. 2. Univariate survival analysis of glioma cases diagnosed during

the period 1996-2000 (follow-up update 31.12.2004)

Variable Categories Events | Censored | Median Log-rank p-value
survival test
(months)
Overall 68 21 12.17
Morphology Astrocytomas 61 14 10.33 5.59 0.018
Others 7 7 68.60
Gender Female 30 10 10.33 0.47 0.495
Male 38 11 12.83
Grade | 1 5 - 31.89| <0.001
1 8 7 77.53
1 2 2 12.47
v 45 3 7.93
Indeterminate 12 4 6.63
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also for supportive care drugs as ste-
roids and anti-epileptic drugs, which
frequently show an excess of toxic-
ity, when combined with anti-tu-
moral agents and/or radiation (3). A
further reason to invest time and res-
sources in the field of primary brain
tumours, is given by the emerging
role of therapies targeted to specific
bio-molecular markers of gliomas,
which seem to outline for the future
different modalities of treatment for
different molecular settings, with dif-
ferent prognostic profiles (4, 9-10). It
will be necessary to continue to care-
fully investigate these diseases with
special attention to old and new as-
pects.

Our team work with co-operation of
different departments played a key
role for an optimal management of
such difficult diseases. Confronta-
tion with other institutions in dif-
ferent countries confirms the impor-
tance of multidisciplinary approach
in neuro-oncology. There is also
some report in the dedicated litera-
ture which points out that coordinat-
ing the treatment of patients bearing
brain neoplasms by specialised neu-
ro-oncologists does ameliorate their
outcome (11).

Finally, it is by most emphasized
treating patients in the context of in-
ternational, multi-institutional trials,
in order to warrant best treatment
options and contribute to clinical
research. A recent EORTC trial on
glioblastoma represents an example
of the efficacy of multi-institutional
cooperation, with rapid accrual and
quick answers; as a result for the first
time in the last 30 years a step for-
ward has been done, demonstrating
advantage in survival of the patients
treated in the experimental arm (12).
We regularly try to treat glioma pa-
tients in the context of multicenter
controlled clinical trials to warrant
them the best therapeutic options
and also to contribute to clinical
research in this subset of oncology.
This attitude also requires adequate
knowledge of the characteristics of
our patient’s population.

The Ticino Cancer Registry will con-
tribute to this effort with continued
data management and evaluation in
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order to better understand the pecu-
liarity of this type of cancer.

In order to rationalise work proce-
dure, a common database is under
discussion.
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