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Abstract

Introduction: The occurrence of brain metastases (BM) in patients with primary lung cancer, present at diagnosis or appearing
later, is a frequent situation and constitutes a clinical entity known to have a poor prognosis: in 30 to 50% of non-small- cell lung
cancers(NSCLC) , mostly adenocarcinomas.They impact overall survival and quality of life. Management is specific depending
on the histology, the number of BM, whether or not they are symptomatic, life expectancy and clinical stage (oligometastatic or

multimetastatic).

Materials and Methods: This is a monocentric, retrospective observational study,including patients with NSCLC in the medical
oncology department , at the Hassan Il university hospital in Fez.Between January 2009 and January 2019, we evaluated the
prognostic factors influencing the survival of patients with BM from NSCLC.Among the 489 NSCLC cases collected, 80 patients met

the inclusion criteria.

Conclusion: At the end of this study, the age, the performance status (PS) less than 2, encephalic radiotherapy, absence of extracranial
metastases and female sex were associated with better survival. However, this association was statistically insignificant.
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Introduction

Lung cancer is the most common male cancer and represents
the leading global cause of cancer mortality. It's a big provider of
brain metastases (BM). In fact, it is the origin of 40-50% of all BM
[1]. The increase in survival and improvement in quality of life, due
to progress in systemic and local treatment, increases its incidence
[2]. Smoking is the main causal factor. The management of lung
cancer with BM is specific, very heterogeneous and depends on
several elements. The primary objective of this work is to analyze
the prognostic factors associated with better survival in this very
heterogeneous patient population. The secondary objectives aim to
determine the frequency of BM in NSCLC; describe its clinical and
anatomo-pathological aspects; evaluate the therapeutic means and
finally assess the results of the treatments received.

Materials and Methods

Our study is observational, retrospective, monocentric. This
work is based on analysis of patient files followed for NSCLC in the
medical oncology department, of the Hassan II University Hospital
in Fez. The non-opposition of patients to the use of their data was
verified before analysis by signing consent enlightened. Between
January 2009 and January 2019, we evaluated the prognostic
factors influencing the survival of patients with BM of NSCLC.
Among the 489 cases of NSCLC collected, 80 patients with BM were
included. Inclusion criteria were: age over 18 years; a primary
non-small cell lung cancer and the presence of BM. The exclusion
criterion was non-consent of the patient. Eligible patients were
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searched from: the database of the information system, by selecting
patients treated for cerebral localization; the hospital register of
the medical oncology department at CHU Hassan II in Fez; medical
files from the medical oncology department at CHU Hassan Il in Fez.
The data are entered using Excel software, then analyzed by SPSS
version 20 software. The significance level was set at p<0.05 for all
statistics tests. The description of the population focused on the
distribution of age and sex, calculation of means, frequencies and
95% confidence intervals (95% CI). A univariate analysis is carried
out to evaluate the prognostic value of PS, age, sex, presence of extra
cranial metastases and the therapeutic modalities of these latest.
The follow-up median is calculated from the date of the last news
(i.e., the last consultation for living patients, i.e. the date of death for
dead patients) in relation to the date of diagnosis. Progression-free
survival (PFS) is calculated from the date of start of treatment to
the date of progression or death. Overall survival (0S) is estimated
from the date of diagnosis to the date of death (date of last news).

Results

Among the 489 NSCLC cases analyzed, 80 patients (16.3%)
developed BM. Average age was 57 years. A male predominance
(91.3%) was noted with one gender male/female ratio of 10.4%.
Smoking patients represented 81.3%. A performance status (PS)
between 0-1 was found in 63.7% of patients. An adenocarcinoma

Table 1: Patient characteristics.
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was noted in 63.7% (Figure 1). The majority had extracranial
metastases (78.8%). A chemotherapy based on platinum salts was
administered in 57.5% of cases, with a number of cycles between 1
and 7 cures. 51.7% were treated with brain radiotherapy including
only one patient who had undergone surgery before irradiation.
The median follow-up was 5.07 months (range 1-36 months)
(Table 1). Median PFS was 4.59 months (range 1-30 months) and
the median OS was 4.62 months (range 0-36 months).Patients with
a PS between 0-1 had better PFS (5.07 vs 3.57 months, p= 0.38;
95% CI[-1.954, 4.945]) and OS (5.64 vs 2.84 months, p= 0.09;
95% CI[-0.468,6.056]).We observed an improvement in survival
with brain radiotherapy (PFS = 5.26 vs 4.33 months, p= 0.62;
95CI [-4.773,2.914] and OS = 6.24 vs 3.72 months; p=0.23; 95% CI
[6.689,1.658]).In the presence of extra-cranial metastases the PFS
was 4.47months vs 5.33 months in case of BM alone (p=0.71; 95%
CI[-3.857,5.576]) and OS at 4.5 months vs 5.25 months respectively
(p= 0.73; 95% CI [-3.857,5.576]). Furthermore, men had a lower
survival compared to women (PFS = 4.45 vs 5.50 months; p=0.65;
95% CI [-5.765, 3.660] and 0S=4.47 vs 6 months; p=0.57; 95% CI
[6.998,3.935]) (Figures 2,3). The survival analysis according to age
was carried out by a simple linear regression which revealed an
inverse association between these two variables as long as survival
decreases with increasing age, but not statistically significant. (PFS:
Beta=-0.274; p=0.072 and OS: Beta =-0.136; p = 0.336).

Average age

57.46 years (35-78)

Sex
Men 91,3% (73)
Women 8,8% (7)
PS
0-1 63.7% (51)
>2 36.3% (29)
Smokers
Yes 81.3% (65)
No 18.8% (15)
Histological types
ADK 63.7% (51)
Squamous cell carcinomas 15% (12)
Others 21.4% (17)
Extracranial metastases 78.8% (63)
Brain radiotherapy 51.7% (41)
Number of chemotherapy cycles 3.31(1-7)
Median follow-up 5.07 months (1-36)

Note*: PS: performance status / ADK: adenocarcinoma.
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Figure 1: Distibution of histological types.
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Note*: PS: performance status.
Figure 2: Progression-free survival in months.
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Note*: PS: performance status.
Figure 3: Overall survival in months.
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Discussion

Lung cancer continues to be the leading cause of cancer-
related deaths worldwilde, with a higher prevalence of BM (19.9%)
compared to other malignancies. It causes 40% of BM, all primitives
combined [3]. NSCLC represent nearly 85% of lung cancers. The
most common forms are: adenocarcinoma (ADK), squamous cell
carcinoma, neuroendocrine tumors (small cell carcinoma, large cell
carcinoma and carcinoid tumors) and large cell carcinoma. As for
small cell lung cancer (SCLC), they represent nearly 15% of lung
cancers [4]. More than 30% of patients with NSCLC develop BM
(10 to 25% are synchronous and 50% to 80% are metachronous))
[5,6]. While in our series 16.3% had BM. In cases of NSCLC that
are immediately metastatics, BM are present in 26.8% of cases
of ADK, and in 15.9% of cases of squamous cell carcinoma [7].
Our patients had an average age of 57 years, males, smokers and
ADK for the majority. A large number of studies have shown that
smokers have a 15 to 30 times higher risk of developing lung
cancer compared to non-smokers. There is also sufficient evidence
to conclude that exposure to second-hand smoke, commonly
known as passive smoking, can cause lung cancer [8]. Several
other factors have been described as risk factors for lung cancer,
including exposure to asbestos, arsenic, radon, and polycyclic
aromatic hydrocarbons, unrelated to tobacco. Hypotheses about
indoor air pollution (coal stoves and cooking fumes) have been
relatively linked to an increase in non-tobacco-related lung cancer
among women in some countries [9,10]. There are sometimes
multiplicative interactions between tobacco and these other risk
factors for lung cancer [9]. The management of lung cancer with BM
is specific, very heterogeneous and depends on several prognostic
factors: Histology including NSCLC (presence of mutations or not)
and SCLC; the number of brain metastases: < 3-5 lesions or > 3-5
lesions; symptomatic nature or not; life expectancy: < 3 months
or >3 months; clinical situation: oligometastatic, synchronous
(primary bronchial tumor in place), metachronous (primary tumor
treated) and multimetastatic. Prognosis of NSCLC patients with
BM is poor. Three clinical trials from the Radiotherapy Oncology
Group (RTOG) were pooled to result in Recursive Partitioning
Analysis (RPA). This RPA is a prognostic index using patient age,
Karnofsky Performance Status (KPS), control of primary tumors
and extracranial metastases to define 3 categories of disease with a
median survival ranging from 2.3 to 7.1 months [11]. Retrospective
data were used to design the Diagnosis-Specific Graded Prognostic
Assessment (DS-GPA) (available free at BrainMetGPA.com) [12].
Recently a series of GPA studies showed that for lung cancer with
BM, significant prognostic factors for survival were age, KPS,
extracranial metastases, and number of brain metastases. This
made it possible to individualize four classes of diseases, with a
median survival ranging from 3 to 14.8 months [12]. A retrospective
study demonstrated a survival benefit in patients presenting
alterations of the EGFR genes (Epidermal Growth Factor Receptor)
and ALK (Anaplastic Lymphoma Kinase), compared to those
without oncogenic modifications. The incorporation of the effect of
molecular data on survival in these patients led to the creation of
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the new Lung-molGPA, for better management [13]. In our series,
age was inversely associated with survival and patients with a PS
between 0-1 had better survival, in accordance with the literature.
Furthermore, men had a lower survival compared to women. An
improvement in survival was noted in the absence of extra-cranial
metastases in agreement with the data from the studies reported.
The therapy is multimodal, combining local treatments (surgery
and/or radiotherapy), systemic treatments and supportive care.
The challenge is to improve survival and quality of life often
impaired by neurological repercussions. The role of surgery in
the treatment of single BM is well defined and remains possible in
case of multiple BM. Surgical indications and additional treatments
must be discussed on a case-by-case basis, keeping quality of life as
the objective [8]. In our context, only one patient had a resection
of his brain metastasis before irradiation. Total brain radiotherapy
quickly improves the symptomatology and cerebral control, but
with limited indications today. We observed an improvement in
survival with brain radiotherapy in our patients in the same sense
of the literature. Stereotactic Body Radiation Therapy (SBRT)have
completely replaced brain irradiation both for patients suffering
from existing metastases than for those who have been resected. Its
relevance in terms of conservation of cognitive functions remains
to be clearly demonstrated but the demand is increasingly strong
[14]. None of our patients were able to benefit from the stereotactic
radiotherapy due to its unavailability in our center. The effectiveness
of systemic treatments by chemotherapy, targeted therapies and
immunotherapy may be different between extra-cerebral locations
and brain, due to the blood-brain barrier. The latter, although
altered in the presence of BM, is not completely permeable [15].
For this work, we were not able to update our database regarding
the presence of EGFR mutation or ALK rearrangement, which
constituted an information bias that did not allow to evaluate
survival in this population group. Nevertheless, in our institution,
the search for these anomalies is done systematically in metastatic
patients who subsequently receive targeted therapy appropriate
to their oncogenic addiction. The prognosis of the disease remains
poor with a median survival varying from 3 to 15 months [12],
it can reach up to 47 months in patients presenting an EGFR or
ALK alteration [13]. Overall survival in our series had reached 36
months with a median of more than 4.5 months. This result remains
consistent with literature.

Conclusion

The poor prognostic factors historically described are the
absence of control of the primary tumor, performance status:
KPS >2, age 260 years, number of BM23, non-ADK type histology,
absence of molecular alteration (EGFR/ALK).We checked the
presence of association between the risk factors studied including
age, female gender, PS < 2, brain radiotherapy, absence of extra-
cranial metastases on the one hand, and better survival on the other
hand, without statistical significance. These results are probably
due to the retrospective study design which is accompanied by
several types of selection and information bias.
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