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ABSTRACT

In this study, prognostic factors in non small cell lung cancer (NSCLC) patients with brain metastasis, and relation between brain me-
tastasis location and survival were investigated. 103 NSCLC patients with brain metastasis were enrolled in this study. Demographic,
clinical characteristics and treatment modalities of the patients who were followed up in medical oncology department between May
2009 and February 2015 were assessed retrospectively using the hospital database. Brain metastasis location, treatment of brain
metastasis, systemic treatment after brain metastasis and survival of the patients were recorded. The relation between these factors
and survival was assessed. Follow-up period of the patients was between one and 42 months. Mean survival of the patients after brain
metastasis diagnosis was 7.2 months. In the single variant analyses; patient age below 65, good performance status, detection of
brain metastasis during initial diagnosis and receiving systemic treatment after brain metastasis were found to be positive prognostic
factors. In the multivariant analyses; while combined treatment of brain metastasis with surgery and radiotherapy and systemic therapy
after brain metastasis were found to be independent prognostic factors, no relation between location of brain metastasis and survival
was found. In this study, systemic therapy including surgery, radiotherapy and chemotherapy was found as independent prognostic
factors in selected patients who had NSCLC with brain metastasis. We think that defining prognostic factors in lung cancer patients
with brain metastasis is important for both estimating prognosis and selecting optimal therapy for the patient.
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OzET
Beyin Metastazi Olan Kiiciik Hiicre Disi Akciger Kanser Hastalarinda Sagkalimi Etkileyen Faktorler

Bu calismada beyin metastazi olan kiicUk hticre disi akciger kanser hastalarindaki prognostik faktdrler ve beyin metastazinin lokali-
zasyonu ile sagkalim arasindaki iliski incelendi. Calismaya beyin metastazi olan 103 kilglk hiicre disi akciger kanser hastasi alind.
Mayis 2009 ile Subat 2015 tarihleri arasinda medikal onkoloji bélimdnde takip edilen hastalarin demografik, klinik 6zellikleri ve tedavi
modaliteleri kullanilarak retrospektif olarak degerlendirildi. Hastalarin yas, cinsiyet, sigara icme durumu, performans stattsu, histopa-
tolojik alt tipi, baslangic timdr evresi, adjuvan tedavi durumu, ekstrakranial metastaz durumu, ilk metastaz yeri, beyin metastazinin tani
yada takip sirasinda saptanmasi, beyin metastaz sayisi ve lokalizasyonu, beyin metastazinin tedavi sekli, beyin metastazindan sonra
sistemik tedavi alma durumu ve sagkalimlart kayrt edildi. Hastalarin sagkalimi, beyin metastaz tanisindan élime kadar gecgen stre ay
olarak hesaplandi. Hastalarin takip suresi 1 ile 42 ay arasindaydi. Her iki cins icin median yas 59 olarak hesaplandi. Hastalarin beyin
metastaz tanisindan sonraki ortalama sagkalimi 7.2 ay olup 6 ve 12.aylardaki sagkalim oranlari ise sirasiyla %36 ve %20.7 olarak
bulundu. Tek degiskenli analizlerde; hastanin 65 yasindan kic¢uk olmasi, iyi performans durumu, beyin metastazinin tanida saptanmasi,
beyin metastazina cerrahi ve radyoterapi(RT) ile kombine tedavi yaklagimi ve hastanin beyin metastazi gelistikten sonra sistemik tedavi
almasi sagkalimi etkileyen pozitif prognostik faktorler olarak bulundu. Cok degiskenli analizlerde ise; beyin metastazinin cerrahi ve rady-
oterapi ile kombine tedavisi ve hastanin beyin metastazindan sonra sistemik tedavi almasi sagkalim icin bagimsiz prognostik faktorler
olarak saptanirken beyin metastazinin yeri ile sagkalm arasinda iliski bulunmadi. Bu ¢alismada beyin metastazi olan kic¢uk hucre-disi
akciger kanserinde secilmis hasta grubunda cerrahi, radyoterapi ve kemoterapiyi iceren sistemik tedavinin sagkalim Uzerinde bagimsiz
prognostik faktérler oldugu bulundu.

Anahtar Kelimeler: Akciger kanseri, Beyin metastazi, Sagkalm
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INTRODUCTION

Mayjority of the brain malign masses in adults con-
sist of metastatic tumors. 40-50% of these metas-
tases are originated from lung.! Mean survival of
a patient with untreated brain metastasis is 1-3
months.? Brain metastasis of the lung cancers have
bad prognosis and they cause a traumatic experi-
ence for the patients and their families when they
are symptomatic. The patient may present with
headache, nausea-vomiting, diplopia, alterations
in consciousness and personality as well as sei-
zures when the brain metastasis occurs. This loss
of motor and sensory function loss contributes to
morbidity and mortality of the patient. Brain me-
tastasis develops in the first two years after the pa-
tients are diagnosed with lung cancer.’ In 25-40%
of non-small cell lung cancer (NSCLC) patients,
brain metastasis is detected during the course of
the disease.*

There is no standard therapy approach in brain
metastasis of lung cancer. The management of
brain metastasis can be classified as symptomatic
and therapeutic approach. Symptomatic strate-
gies include anti-edema, anti-epileptic therapies
and radiotherapy (RT) whereas therapeutic strate-
gies include surgery, stereotactic RT and systemic
treatments. Whole brain radiotherapy (WBRT) is
accepted as standard therapy for the patients who
have more than one metastatic lesion. But survival
is limited to 3-6 moths with WBRT alone.’

In the recent years, there is a shift towards more ag-
gressive local therapy methods in selected NSCLC
patients with mono or oligo brain metastases. But
limited survival expectancy in patients with brain
metastasis caused this group not to be considered
as systemic therapy candidates. These patients
were excluded in clinical studies of many systemic
therapies.’

Many studies reported that select patients may
benefit from combined therapy including surgery,
radiotherapy and chemotherapy.®

Age, gender, pathological subtype, performance
status of the patient, metastasis count, status of pri-
mary disease and extracranial metastasis status
were frequently investigated as prognostic factors
in lung cancer patients with brain metastasis. But
effects of location of brain metastasis and systemic
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therapy status after metastasis on survival were in-
vestigated less frequently. In this study, we inves-
tigated the prognostic factors in lung cancer with
brain metastasis and the relation between brain
metastasis location and survival. Thus, we aimed
to investigate which patients need more aggressive
intervention and which patients need palliative
follow-up.

PATIENTS AND METHODS

Demographic, clinical features and treatment mo-
dalities of 103 non-small cell lung cancer patients
with brain metastasis who admitted to Medical On-
cology Department between May 2009 and Febru-
ary 2015 were evaluated. Patient data was collected
retrospectively using hospital electronic database
and files. Patients between 18-90 years old who
have lung carcinoma diagnosis and brain metasta-
sis were included in the study. Pathology reports of
the patients who were not diagnosed in our hospital
were confirmed. Benign tumors of lung, pleural tu-
mors and tumors without histopathological diagno-
sis were not included in the study. Brain metastases
were confirmed using magnetic resonance imaging
and computer tomography.

Survival status of the patients were estimated using
hospital electronic database program of Civil Reg-
istry by Republic of Turkey identity number and
survival of dead patients was estimated as the time
between the day of brain metastasis detection and
day of exitus. Survivals of the patients were esti-
mated as months between brain metastasis diagno-
sis and death. Kaplan-Meier method was used for
survival analysis whereas Log-rank test was used
for subgroup comparison. Cox regression analysis
was used for multivariate analysis of factors affect-
ing survival. Significance level was accepted 0.05
in all tests.

RESULTS

Ninety one (88.3%) of 103 patients are male where-
as 12 (11.7%) of them are female. Median age was
59 (35-78 years) for both genders. Follow-up peri-
ods for the patients were between 1-42 months and
100 of the patients died during follow-up whereas
three of them are still alive.
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Table 1. Single variant analysis of prognosis of 103 NSCLC patients with brain metastasis
Patient Number Median Survival Time p value
(n=13) (months) 95% CI
Age
<65 71 8.3 (6.3-10.3) 0.022
>65 32 4.8 (3.5-6.0)
Gender
Female 12 10.9 (6.1-15.6) 0.146
Male 91 6.7 (5.2-8.2)
Smoking status
Yes 18 6.8 (5.2-8.5) 0.309
No 79 9.0 (5.0-13.0)
Unknown 6
KPS
>70 92 2.8 (1.5-4.1) 0.004
<70 ihl 7.7 (6.1-9.9)
Histology
Adenocarcinoma 61 7.7 (5.6-9.8) 0.221
SCC 34 5.6 (3.7-7.5)
Others 8 10 (4.2-1(5.7)
Stage
-1l 12 10.5 (3.5-17.4) 0.075
1l 19 4.5 (2.3-6.5)
v 72 7.3 (5.7-8.8)
First Metastasis Location
Brain 50 8.6 (6.2-11.0) 0.100
Bone 10 3.3 (1.3-5.2)
Liver 5) 7.6 (0.6-14.5)
Surrenal 4 9.0 (0-20.4)
Multiple 34 6.1 (4.2-8.1)
Adjuvant treatment status
Yes 28 6.9 (3.4-10.5) 0.782
No 75 7.3 (5.7-8.8)
TKI treatment status
Yes 12 6.9 (5.4-8.4) 0.359
No 91 9.3 (4.3-14.3)
Extracranial metastasis status
Yes 67 7.1(5.5-8.8) 0.996
No 36 7.2 (4.4-10.0)
Brain metastasis count
1 41 7.1(4.8-9.5) 0.804
2-4 29 6.4 (3.8-9.0)
5 33 7.8 (5.2-10.4)
Brain metastasis time
At diagnosis 36 9.2 (6.9-11.6) 0.039
During follow-up 67 6.1 (4.2-7.9)
Brain metastasis location
Frontal 19 8.1 (3.7-12.5) 0.690
Cerebellum ihl 5.1 (1.0-9.2) 0.192
Parietal 16 5.8 (8.9-7.7) 0.417
Temporal 7 4.9(1.7-7.9) 0.308
Occipital 4 10.8 (1.8-19.7) 0.455
Multiple 46 7.8 (5.6-10.1) 0.298
Brain metastasis treatment
None 28 2.0 (1.3-2.6) 0.0001
Surgical 3 4.3 (0-10.8)
Surgery+RT 17 17 (12.3-21.8)
WBRT & 7 (5.4-8.5)
Systemic treatment after brain metastasis
Yes 39 13.3 (10.7-16.0) 0.0001
No 64 3.4 (2.6-4.2)
Abbreviations: Cl: Confidence Interval NSCLC: Non-Small Cell Lung Cancer KPS: Karnofsky Performance Status
SCC: Squamouse Cell Cancer RT: Radiotherapy WBRT:Whole Brain Radiotherapy TKI: Tyrosin Kinase Inhibitor
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Table 2. Multivariant analysis of 103 NSCLC patients with brain metastasis

df B SE Wald p value 95% CI
Brain metastasis treatment
Surgery 1 -1.117 0.645 3.001 0.083 0.093
Surgery+RT 1 -2.006 0.418 23.004 0.0001 0.059
WBRT 1 -1.005 0.271 13.786 0.0001 0.215
Systemic treatment after BM
Yes 1 -1.428 0.289 24.345 0.0001 0.136

Error Cl: Confidence Interval

Abbreviations: NSCLC: Non-Small Cell Lung Cancer RT: Radiotherpay WBRT: Whole Brain Radiotherapy BM: Brain Metastases SE: Standart|

Median survivals of 103 patients were 12 months
and median survival after brain metastasis was
7.2 months. Survival rate of the patients 6 and 12
months after brain metastasis was 36% and 20.7%,
respectively.

In the study, no statistically significant relation be-
tween gender, smoking status, initial stage of the
patient, histological subtype, first metastasis loca-
tion, extracranial metastasis status, brain metasta-
sis number and location, adjuvant chemotherapy or
targeted therapy during follow-up and survival was
found (p> 0.05) (Table 1).

Single variant analyses revealed that patient age
below 65, good performance status, detection of
brain metastasis at the time of diagnosis, combined
therapy of brain metastasis with surgery and radio-
therapy and systemic therapy after occurrence of
brain metastasis as positive prognostic factors (p<
0.05) (Table 1).

In multivariant analyses, combined surgery and
radiotherapy of brain metastasis and receiving sys-
temic therapy after brain metastasis were found as
independent prognostic factors for survival (Table
2).

Death risk of the patients whose brain metastasis
was treated with RT alone decreased 2.7 times
whereas that risk decreased 7.4 times with the pa-
tients whose brain metastasis treated with surgery
and RT (HR: 0.135 and HR: 0.366, respectively).
Risk of death decreases 4.1 times in patients who
receive systemic chemotherapy after brain metas-
tasis compared to the patients who do not receive
chemotherapy (HR: 0.240).
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Survival of the patients who did not receive any
treatment was 2 months whereas it was 4.3 months
for the patients who underwent metastasectomy, 7
months for patients who received WBRT and 17
months for the patients who had both metastasec-
tomy and RT in the study (p=0.0001) (Figure 1).

Survival in patients who receive systemic treat-
ment for brain metastasis in NSCLC was found
significantly higher compared to those who did
not receive systemic treatment (3.4 moths vs 13.3
months, p=0.0001) (Figure 2).

In the study, brain metastasis was detected in the
multiple lobes most frequently (44.7%) whereas
solitary metastases were most frequently detect-
ed in the frontal (18.5%) lobe and parietal lobe
(15.5%). The last frequent metastasis location was
occipital lobe (3.8%).

Systemic therapies patients received after the devel-
opment of the brain metastasis, although varied in
accordance with pathological and molecular char-
acteristics of the tumor were; chemotherapy for 44
patients (paclitaxel-carboplatin, gemcitabine-cis-
platin, cisplatin-etoposide, pemetrexed, docetaxel,
vinorelbine, irinotecan and oral etoposide) and ten
patients with EGFR mutation received erlotinib
and two patient with ALK(+) received crizotinib.

DISCUSSION

Brain metastasis is an important morbidity and
mortality reason for lung cancer patients with
brain metastasis. Although there is poor prognosis
expectance in brain metastasis, reports of variable
survival durations in the studies suggest that this
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Figure 1. Survival rates of NSCLC patients with brain metas-
tasis according to treatment modality

subgroup in the lung cancer might be heterogene-
ous. Survival of the patients varied with pathologi-
cal, molecular, clinical and therapy characteristics
of the patients in the studies. Identification of prog-
nostic factors in these cases are important for the
therapy approach. The patients who are suitable
for more aggressive approach can be determined
by identifying prognostic factors. Because the best
survival in brain metastases can be achieved with
combined therapies.

The most investigated characteristics as prognostic
factors in the literature are; age, gender, histology,
performance status of the patient, extracranial me-
tastasis status, adjuvant chemotherapy status, me-
tastasis number and affect of systemic therapy after
brain metastasis to survival.”®° But there are not
many studies investigating the relation between
brain metastasis location in lung cancer and sur-
vival.

In Gong et al’s study, median survival in NSCLC
metastasized to brain was 12.1 months, 6-month
and 1-year cumulative survival rates were 80% and
50.2% respectively.!? In our study, median surviv-
al for NSCLC was 7.2 months, and 6-month and
1-year survival rates were found 36% and 20.7%
respectively. The fact that survival rates in study
of Gong et al are better might be related to the
fact that most of the patients had adenocarcinoma
histology (70.8%) and more patient had targeted
therapy (66.8%).
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Figure 2. Survival difference of patients with brain metastatic
NSCLC who received chemotherapy and did not receive
chemotherapy

Similar to our study, there was a relation between
performance status of the patient and survival in
study of Gong et al whereas no relation between
extracranial metastasis and tumor histology and
survival was found in our study. Moreover in this
study, survival was longer with the detection of
brain metastasis one year or more after the lung
cancer diagnosis but in our study, brain metastasis
at the time of diagnosis was associated with better
survival than brain metastasis during the follow-
up.

In a series consisting of 1292 case by Lagerwaard
et al, no relation between histopathological subtype
and survival was found, and similarly no relation
between histopathological subtype and survival
was found in our study.! However, three patients
who are still living having adenocarcinoma histol-
ogy and not having extracranial metastasis sug-
gests that metastases of this histological subtype
have a different nature and slow progression. Also,
some differences in survival after systemic therapy
between lung adenocarcinoma and other subtypes
and better response to anti-EGFR therapy suggest
need for prospective studies to determine whether
histopathological subtype is a prognostic factor.'*!?

Gender, histological subtype and EGFR muta-
tion status was evaluated in study of Hideyuki et
al where prognostic factors investigated with 264
patients. EGFR mutation was found as an inde-
pendent prognostic factor and was associated with
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better survival. 8 In our study, no relation between
these three parameters and survival was found.
However, although there was 5.9 months of dif-
ference in survival between patients who received
anti-EGFR treatment and those who did not, this
difference was not statistically significant. Low
number of patients who received anti-EGFR ther-
apy in our study might have impacted the results.

Survival with combined therapy of brain metasta-
sis with surgery and RT was found 17.6 months in
Roberge et al’s study similar to our study.'* Studies
have shown addition of chemotherapy and targeted
therapy to the treatment benefits the survival.'>!617
In a study, addition of chemotherapy to the treat-
ment was shown to increase survival of the patients
with brain metastasis to 58.1 weeks."

Most frequent brain metastasis location for differ-
ent primary tumors was frontal lobe (31.6%), sec-
ond was cerebellum (24.3%) in study of Ghia et
al."® In another study, the most frequent location
was found to be cerebellum (50%) and also cere-
bellum metastasis was found to have a worse prog-
nosis. 7 In our study, the most frequent metastasis
location was frontal lobe for solitary lesions. But
we did not find a relation between brain metasta-
sis location and survival. Survival might be found
worse with cerebellar metastasis because the pa-
tients with cerebellar metastasis usually have low
performance and are symptomatic.

Because our and other studies are retrospective and
have limited number of patients, prospective stud-
ies are needed to confirm whether brain metastasis
location is a prognostic factor.

In another study where prognostic factors of 135
NSCLC patients with brain metastasis were in-
vestigated, good performance status of the patient,
absence of extracranial and cerebellar metastasis
and receiving three cycles of combination chemo-
therapy and addition of anti-EGFR TKI treatment
to the therapy were found positive prognostic fac-
tors.” In our study, only good performance status
and receiving systemic therapy after brain metasta-
sis were found good as prognostic factors.

Receiving active systemic chemotherapy after
brain metastasis was found positive prognostic fac-
tor in many previous studies, similar to our study.'’

204

EGFR-TKI (erlotinib and gefitinib) being well tol-
erated with radiotherapy in brain metastasis and in-
creasing survival is shown in the studies. In Welsh
et al’s study, response rate (RR) to erlotinib was
86% and median survival was found 11.8 months.
In this study, the treatment was given regardless
of the EGFR mutation status of the patients. When
survival of EGFR wild and EGFR mutant patients
were analyzed, it was found 9.3 months vs. 19.1
months.'S However in Tactic study, 80 NSCLC
patients with brain metastasis were randomized
to WBRT with erlotinib and placebo arms but, no
difference was found between two groups in both
neurological progression free and overall survival.
But very low rate of EGFR mutation (2.9%) might
be the cause of the negative result of the study." In
the future, development of smaller and lipophilic
targeted agents and molecules which can cross
blood-brain barrier better might be more effective
in this patient group.

In the present day, treatment modalities in lung can-
cer with brain metastasis are not optimal. Systemic
treatments which used to be more background in
this patient group are still being investigated. Al-
though no significant benefit of any specific chem-
otherapeutic agent was shown, necessity of this
therapy is clear considering the systemic distribu-
tion of the disease. Systemic treatment can become
prominent with new medications developed for
molecular subtypes of NSCLC.

In summary, prognostic factors in lung cancer pa-
tients with brain metastasis were investigated in
this study. Patient age lower than 65, good perfor-
mance status, detection of brain metastasis at the
time of the metastasis, combined therapy of brain
metastasis with surgery and RT and receiving sys-
temic treatment after development of brain metas-
tasis were found positive prognostic factors. No
relation between brain metastasis location and sur-
vival was found. Limitations of the study may in-
clude being single-center and restrospective study.

CONCLUSIONS

Aggressive therapies should not be avoided as-
suming lung cancer patients with brain metastasis
have limited survival. Systemic therapy should be
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considered especially with the patients who have
positive prognostic factors, taking tumor charac-
teristics into account, and the patients should be
encouraged to take part in clinical studies.
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