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Introduction                                                                

Lung cancer remains the most common lethal 
malignancy worldwide. Moreover, it is the leading 
cause of cancer mortality in both men and women, being 
responsible for 26-27% of all cancer mortality1.

Data collected for the year 2008, from the Middle 
East and Africa, revealed that about 16,600 lung cancer 
cases were newly diagnosed in the Arab countries. The 
majority of cases were from North Africa. The highest 
incidences were from Egypt (20.6%) and Morocco 
(20.1%)2. Noteworthy, more than 15,000 deaths related 
to lung cancer were estimated in the Arab populations, 
and the highest mortality rates were also from Egypt 
(20.7%), then Morocco (20.4%)3.

Metastases to the brain occur in as many as 30% 
of patients with systemic cancer.4 The most common 
primary tumors responsible for brain metastases (BM) 
are lung cancer (making up approximately 40% to 50% 
of cases), breast cancer (15%) and melanoma (10%)5. 
The incidence of BM in patients with NSCLC is highly 
variable among different series. In one review, the 

percentage varied from 18% to 64%6. Autopsy series 
have shown an incidence of about 26%7.

The routine use of magnetic resonance imaging 
(MRI) for NSCLC staging makes BM a significant 
problem. Also the availability of more effective systemic 
therapy for NSCLC has made the brain a frequent site 
of relapse8. 

In general, BM is associated with a poor prognosis. 
Historically, treatment of BM included the combination 
of whole-brain irradiation (WBI) and corticosteroids9. 
More recently, there has been a shift toward more 
aggressive local therapies for patients with solitary or 
oligo-metastatic brain lesions10.

Some evidence suggest that BM respond to 
chemotherapy at a rate similar to that seen with the 
primary tumour and systemic disease11. A randomized 
trial of patients with NSCLC and BM demonstrated 
that survival rates are similar for cases treated with 
initial chemotherapy and delayed WBI and other 
cases treated with immediate WBI12. In a retrospective 
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review, patients with BM from NSCLC who remained 
stable and were included in chemotherapy trials, had 
similar survival to that of patients with advanced 
disease without BM13. Targeted agents in patients with 
BM from NSCLC remains an area of ongoing clinical 
trials14, 15. However, those reports used mainly selected 
groups of patients with young age, good neurologic 
function and performance status, with small number 
of lesions and controlled primary cancer. Therefore the 
results can not be generalized. 

Identifying  NSCLC patients with BM who have 
a good prognosis may limit the number of patients 
subjected to withdrawal of systemic treatment because 
of the perception of poor prognosis.

In this study, we aimed at describing the risk factors 
and treatment outcome of NSCLC with BM and at 
identifying a subgroup of patients who might have 
favorable outcome and thus could benefit from more 
aggressive therapies.

Patients and Methods                                                           

This retrospective study included all NSCLC 
patients presented to Kasr Al-Ainy Center of Clinical 
Oncology and Nuclear Medicine (NEMROCK) 
during the period from January 2006 to December 
2012. The inclusion criterion was NSCLC with 
BM either at initial presentation or at any time                                                                   
during follow up. 

A total of 714 patients were reviewed, of which 
112 were excluded due to either incomplete data or 
not fulfilling the inclusion criteria. Of the remaining 
602 patients, 132 (21.9%) had BM and were included 
in the study. The files of the patients were reviewed 
for epidemiological data, clinico-pathological data and 
treatment outcome. 

Data were described in terms of mean + standard 
deviation, median and range, or frequencies and 
percentages. Time to BM (TTBM) was determined 
from the date of diagnosis of lung cancer to the date of 
diagnosis of BM. While, progression free survival was 
determined as the time from date of diagnosis of BM to 
the date of progression of either the lung primary or the 
BM. Besides, the overall survival (OS) after BM was 
defined as time from date of diagnosis of BM to date of 
death from any cause or to the date of last contact for 
surviving patients.

Survival analysis was done using the Kaplan-Meier 
method with comparison using the Log Rank test. 
P-values less than 0.05 were considered significant. Data 
analysis was performed using the Statistical Package 
for the Social Science (SPSS Inc., Chicago, IL, USA) 
version 17 for Microsoft Windows.

Results                                                                             

The majority of patients were males (87.9%), with 
a median age of 56 years (range from 30 to 73 years). 
Of the 132 patients enrolled in this work, 65 patients 
(49.2%) had BM at initial presentation. Other features of 
patients at presentation are shown in Table 1.

The presentation and treatment of BM are 
summarized in Table 2. Headache was a major 
complaint in 42% of patients. About half of the 
patients were diagnosed by CT and the other half 
by MRI. The majority of patients had multiple BM, 
whereas the cerebral hemispheres were the most                                  
common sites.

Of the 42 patients, who had single BM; 17 
patients had only BM without metastases in 
other sites, 11 underwent metastatectomy and 3 
received stereotactic boost after WBI. Noteworthy, 
WBI was given in 129 patients while the 
remaining 3 patients didn’t receive it due to poor                                                               
general condition. 

With the exclusion of 65 patients who had BM at 
initial presentation, the median TTBM for the other 67 
patients ranged from 2 to 22 months with a median of 6 
months (95% CI: 5.3 – 6.7). 

In a univariate analysis; factors associated with 
longer TTBM were; good Eastern Cooperative 
Oncology Group (ECOG) performance status score 
1-2 at time of initial diagnosis (P=0.004), early stage 
at presentation (stage 1-2) (P<0.0001) and the use of 
chemotherapy (P<0.0001) as shown in Table 3.

While in multivariate Cox regression analysis; 
only early stage (I-II) at presentation was statistically 
significant (P=0.001) (Figure 1). 

 Age group, sex, pathological subtypes, surgical 
resection of the lung primary, and radiotherapy 
applied to the lung primary" had no impact on TTBM.

The median progression free survival was found 
to be 4.5 months (95% CI: 3.98 – 5.02), which was 
close to the OS of 5 months (95% CI: 4.4 – 5.6). In 
a univariate analysis; factors associated with longer 
OS were; good performance status (ECOG 1-2) at 
development of BM, controlled lung primary, absence 
of extracranial metastases, the use of chemotherapy 
after development of BM and WBI (illustrated in 
Table 4). In multivariate Cox regression analysis, 
only controlled lung primary and administration 
of chemotherapy after development of BM were 
statistically significant (P = 0.006 and 0.02, 
respectively). Other analyzed factors including; age 
group, gender, pathological subtypes, presentation by 
coma, number of BM and metastatectomy operation, 
were not statistically significant. 
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Table 1: Patients' characteristics at presentation.
No. %

Gender

Males 116 87.9

Females 16 12.1

Age (years)

<60 88 66.7

>60 44 33.3

Smoking history

Yes 83 62.9

No 49 37.1
ECOG PS

1 39 29.6

2 45 34.1

3 28 21.2

4 9 6.8

Unknown 11 8.3

Clinical manifestations

Cough 72 54.5

Dyspnea 20 15.2

Chest pain 35 26.5

Haemoptysis 12 17.9

Weight loss 23 17.4

Side of primary

Right lung 62 47

Left lung 70 53

Pathology

Adenocarcinoma 68 51.5

Squamous 34 25.8

Large cell 19 14.4

Undifferentiated 11 8.3

Grade

I 5 3.8

II 64 48.5

III 63 47.7

Site of distant metastases

None 56 42.5
Brain only 39 29.5

Brain and other sites 26 19.7

Other sites only 11 8.3
Stage

I 6 4.6

II 12 9.1

III 36 27.3
IV 76 57.6
Missing 2 1.5

ECOG: Eastern Cooperative Oncology Group

Table 2: Presentation and treatment of brain metastases
No. %

Method of diagnosis

CT 63 47.7

MRI 69 52.3

Number of BM

Multiple 90 68.2

Single 42 31.8
Site of BM

Cerebral 112 84.8

Cerebellar 41 31.1

Brain stem 3 2.3
Clinical manifestations of BM

Headache 55 41.7
Vomiting 39 29.5

Convulsions 14 10.6

Coma 24 18.2
Motor 41 31.1

Sensory 9 6.8

Autonomic 9 6.8
ECOG PS at presentation

1 29 22

2 32 24.2

3 42 31.8

4 17 12.9

Unknown 12 9.1
Status of the lung 1ry at presentation*

Controlled 36 27.3
Uncontrolled 96 72.7

Surgical resection of the lung 1ry

Yes 10 7.6

No 122 92.4
Metastatectomy**

Yes 11 26.2

No 31 73.8
Chemotherapy before BM diagnosis***

Yes 57 85.1
No 10 14.9

Chemotherapy after BM diagnosis
Yes 44 33.3
No 88 66.7

Radiotherapy to the lung primary
Yes 36 72.7
No 96 27.3

Whole brain irradiation
Yes 129 97.7
No 3 2.3

Stereotactic boost**

Yes 3 7.1
No 39 92.9

*The uncontrolled group contains 65 patients who presented 
initially with BM; **Results are analyzed for patients with single 
BM only; ***Analysis excluded the 65 patients who had BM at initial 
presentation.
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Table 3: Analysis of factors affecting the time to brain metastases (TTBM)*

Variable No. Median TTBM
(months) p value

Gender
Female 9 5 0.857
Male 58 6

Age
< 60 42 6 0.923
>60 25 4

Pathology
Adenocarcinoma 29 6 0.411
Squamous cell 22 6
Large cell 10 5
Undifferentiated 6 6

ECOG score at presentation
1 14 7 0.004
2 31 6
3 18 4

Stage
I – II 18 8 <0.0001
III 33 5
IV 14 3

Surgical resection of the 1ry 
No 57 6 0.285
Yes 10 7

Chemotherapy received before BM diagnosis
No 10 3 <0.0001
Yes 57 6

Radiotherapy to the 1ry

No 39 5 0.434
Yes 28 6

*Excluding patients who had brain metastases at initial presentation; ECOG: Eastern Cooperative Oncology Group

Table 4: Analysis of factors affecting overall survival (OS) after development of brain metastases (BM)
Variable No. Median OS (months) p value
Gender

Male 116 6 0.978
Female 16 5

Age (years)
<60 88 5 0.781
>60 44 5

Pathology
Adenocarcinoma 68 5 0.604
Squamous cell 34 6
Large cell 19 4
Undifferentiated 11 Not reached

Status of the 1ry at BM diagnosis*

Controlled 36 8 < 0.0001
Uncontrolled 31 3.5

Coma
Yes 20 4 0.142
No 99 5.5

ECOG score at BM diagnosis
1 – 2 52 7 0.0001
3 – 4 46 3

Extra-cranial metastases
Yes 35 4 0.019
No 97 6

Number of BM
Single 42 5 0.776
Multiple 90 5

Metastatectomy**

Yes 11 6 0.136
No 31 4

Chemotherapy after BM diagnosis
Yes 47 7 < 0.0001
No 85 4

Whole brain irradiation
Yes 129 5 0.001
No 3 2

*Analysis excluded 65 patients who presented initially with BM; **Including patients with single BM only; ECOG: Eastern Cooperative Oncology Group
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Discussion                                                                     

Although this study is retrospective and included a 
specific group of NSCLC patients, yet it reflects most 
of the known features of this disease. The majority 
of patients were males (87.9%) attributed to higher 
percentage of males smoking compared to females. The 
higher incidence of patients less than 60 years (66.7%) 
should be an alarming finding. Early smoking and 
pollution are, likely, the major factors contributing to 
this finding.

Data from Western countries reveal that lung 
cancer is rarely diagnosed in people less than 35 years 
old. Incidence rates rise exponentially among patients 
older than 35, then plateau, and begin to decline among 
patients of 80- 85 years old. NSCLC-incidence peaks 
among people at 65-85 years16.

About one third of the patients were non smokers 
(34.9%), however, this cannot exclude the role of passive 
smoking. In addition to the symptoms attributed to the 
primary lesion in the lungs, the main symptoms of BM 
were headache (41.7%), motor weakness (30.7%) and 
vomiting (27.4%). In a similar study, Nussbaum et al17 
observed that only 10% of patients had symptomatic 
versus 40% in our study, denoting the late presentation of 
our patients and delay in performing CT or MRI.

The incidence of BM in patients with NSCLC is 
highly variable among different series. At the time of 
initial diagnosis 7%–10% of NSCLC-patients present 
with BM, and as many as 20%–40% develop BM at some 
point during their illness18, 19, which is consistent with our 
results whereas 132/602 (22%) patients had BM. 

Forty two patients (31.8%) had single BM; however 
CT scan was the diagnostic modality in nearly half of 
the patients (47.7%). The frequency is expected to be 

less if MRI was routinely done at least in this group 
of patients. When CT scan was the only available 
diagnostic modality, about 50% of patients with BM 
were found to have a single lesion. However with 
emergence of MRI; about 20% of these patients were 
found to have multiple lesions20.

 In agreement with the results obtained by 
Nussbaum et al17, approximately 85% of our patients 
presented with metastases in the cerebral hemispheres 
and 19.3% had cerebellar metastases and only 1.6% 
had brain stem metastases. 

In our study; the median TTBM for the whole 
group ranged from 2 to 22 months with a median 
of 6 months. The early stage at presentation was an 
independent factor influencing TTBM. Noteworthy, 
patients with stage I-II had median TTBM of 8 months 
versus 5 months in patients with stage III, and only 
3 months only in patients with stage IV (P= 0.001). 
Which are comparable to the obtained by Theodore et 
al.21; as the median TTBM was 9.3 months and stage 
IIIB patients had a significantly higher 2-year actuarial 
incidence of BM when compared to stage II/IIIA (36% 
vs. 29%, p < .04)21. 

Whole brain irradiation was the main modality 
of treatment in our group of patients. Besides, 
metastatectomy was performed in highly selected cases 
(11 cases), who had solitary metastases in the brain 
without metastases in other sites. 

The median progression free survival was 4.5 
months which is close to the OS after development of 
BM (5 months) attributed to the fact that progression 
is usually followed by death. While in a similar study 
of patients with BM from NSCLC, the median OS for 
the entire patient population was 7.8 months. After the 

Figure 1: Cox regression analysis of time to development of brain metastases for patients with NSCLC according to stage group at 
presentation and its statistical significance.
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diagnosis of BM, OS was similar for both, the group of 
patients with BM at initial diagnosis and the other group 
who developed BM later (5 months vs. 4 months, p = 
0.53)22. Taking into consideration that our patients', 
progression free survival and OS were calculated from 
time of development of BM, subsequently our outcomes 
are fairly acceptable.

Various prognostic models have been developed 
for patients with BM to identify those with favorable 
outcome23- 25.

In our study; the median survival in patients with 
good performance status (ECOG 1-2) was 7 months, 
while in those with poor performance status (ECOG 
3-4) it was only 3 months (P<0.0001). Patients with 
extracranial metastases had median OS of 4 months 
versus 6 months in patients with BM only (p=0.019). 
In context, Gasper et al reviewed data of 1200 patients 
with BM obtained after three RTOG trials. They were 
classified into three classes with significantly different 
survival. The best survival was 7.1 months observed in 
patients < 65 years of age with a Karnofsky Performance 
Status (KPS) of at least 70, and a controlled primary 
tumor with the brain the only site of metastases. While, 
the worst survival was 2.3 months reported in patients 
with a KPS less than 70. All other patients had relatively 
minor differences in observed survival, with a median 
of 4.2 months26. 

In the current work, multivariate analysis revealed 
that the status of the lung primary and administration 
of chemotherapy after development of BM are 
independent prognostic factors affecting OS.

The availability of recent diagnostic modalities 
would be a promise to diagnose a higher percentage of 
patients with BM while being asymptomatic. Aggressive 
local therapy (e.g. surgery or stereotactic RT) can be 
offered to a selected group of these patients who may 
have a favourable prognosis.

Conclusion                                                                

Patients with stage I-II NSCLC had significantly 
longer TTBM than those with stage III-IV. After 
development of BM; patients with good performance 
status (ECOG 1-2), no extracranial metastases and 
controlled lung primary have significantly longer OS. 
Chemotherapy and WBI may prolong OS in such group 
of patients.
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