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ABSTRACT

Brain metastases in a patient with non-small cell lung cancer carry a grave prognosis. Without effective 
interventions, the average survival rate is 6 months. Here, we present a case of a 59-year-old male 
with non-small cell lung cancer and multiple brain metastases treated with radiotherapy followed 
by bevacizumab maintenance with prolonged survival. There are limited studies establishing the 
efficiency and toxicity profile of anti-vascular endothelial growth factors for brain metastases. This 
reported case had a remarkable response with marked clinical and radiological improvement along 
with a tolerable toxicity profile. Showing the extent of effectiveness and efficacy of anti-vascular 
endothelial growth factor agents in the case of lung cancer with brain metastases is the main motto 
of our study. 
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INTRODUCTION

Palliative care in a patient with brain metastases 
secondary to lung cancer is a topic of great concern in 
medical oncology.1 There is no definitive cure for the 
disease. The development of effective therapies against 
brain metastasis is currently hindered by limitations in 
our understanding of the molecular mechanisms driving 
it.2 Vascular Endothelial Growth Factor-A (VEGF-A) is 
a key regulator of tumour-induced angiogenesis and 
essential for tumour growth and distant tumour spread.3 
Thus, VEGF can be a potential target to limit distant 
spread of the tumour. Here, we present a case of brain 
metastases secondary to lung cancer treated with an 
anti-VEGF agent.

CASE REPORT

A 59-year-old gentleman came up with a chief complaint 
of haemoptysis on 30th December, 2020. There was 
no history of fever, shortness of breath, recent weight 
loss, or weakness. Computed Tomography (CT) chest 
was done and findings were suggestive of malignancy 
involving the inferior lobe of the left lung, which was 

further confirmed on biopsy. Investigation for Epidermal 
Growth Factor Receptor (EGFR) status was done which 
turned out to be negative. There was no history of any 
chronic illness in the past but family history is significant 
for lung cancer in his uncle, grandfather who died of 
squamous cell carcinoma of the skin and his brother 
who died of colon carcinoma.

Following the diagnosis, surgical resection of the 
cancerous part was done. After surgery, the patient 
was given 6 cycles of taxane and platinum-based 
chemotherapy and he was doing apparently well for 
4 months after surgery, when he started experiencing 
dizziness, syncopal attack, and tremors of the 
extremities, up to five episodes per day. The CT scan of 
the abdomen was done which revealed metastases to 
adrenal glands. CT head was done and metastatic foci 
in the anterior part of the left frontal lobe and occipital 
lobe were detected (Figure 1). 
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Figure 1. CT scan of the head shows brain metastases anteriorly in the left frontal lobe and in the central 
occipital lobe, prior to chemotherapy.

Brain metastases were treated with radiotherapy 
followed by monthly bevacizumab maintenance-based 
chemotherapy. Marked improvement was noticed 
in the patient’s clinical status, and features of brain 
metastases like dizziness and the syncopal attack had 
completely resolved. Further, a repeated CT scan of the 
head was done which showed a decrease in vasogenic 
oedema compared to the pre-interventional state (Figure 
2).
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Figure 2. CT scan of the brain done after a year of 
treatment showing a marked decreased in vasogenic 
oedema and malignant changes.
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DISCUSSION

Even with emerging systemic therapies, having brain 
spreads with advanced lung cancer usually carries 
a poor prognosis and high morbidity. Treating a case 
of brain metastasis is a great challenge due to the 
lack of knowledge of molecular biology involved in it. 
Nevertheless, efforts are made to study the genetic 
alterations and environmental factors which predispose 
a tumour to undergo brain metastasis.

Hypoxia-inducible Factor-1 (HIF-1) is a master 
transcription factor that plays a central role in the 
hypoxic expression of various genes. Vascular 
endothelial growth factor, a known target gene of HIF-
1α, has been shown to be induced by hypoxia through 
a HIF-1α-independent pathway.4 Vascular Endothelial 
Growth Factor Receptor 2 (VEGFR2) is a 151-kDa 
member of the Receptor Tyrosine Kinase (RTK) family. 
This receptor is expressed on the surface of endothelial 
cells and controls angiogenesis, the formation of new 
blood vessels from existing vasculature, as well as 
vasculogenesis, the  de novo  formation of new blood 
vessels in tissues. Thus, VEGFR2 plays a critical role 
in human development and in cancer progression and 
is a valuable drug target. Indeed, therapies that inhibit 
VEGFR2 and angiogenesis would be applicable to many 
solid tumours, which need oxygen to grow.5

According to national comprehensive cancer network 
(NCCN) guidelines 2021, first-line treatment of driver 
mutation includes the use of EGFR inhibitor line erlotinib 
which may be combined with bevacizumab, a VEGF 
antagonist for a few years followed by a biopsy, if 
cancer continues to grow.6 However, in our case EGFR 
mutation was negative.

The symptoms of brain metastases are very non-
specific ranging from mild dizziness and tremors 
to syncopal attack. Unfortunately, till now, we do 
not have any definitive cure for the condition and 
palliative care to ease the life of the patient as well 
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as prolong survivability is one of the evolving topics in 
medical oncology. A study was done in Italy among 39 
patients who had brain metastases secondary to non-
small cell lung cancer and were treated with injection 
pemetrexed, among which cerebral radiologic benefits 
were observed in 32 patients (82%) while seven of 
them showed progressive disease, with overall median 
survival rate 10 months.7

A prospective observational study done in a lung cancer 
treatment unit in an academic medical institute in 
Eastern Nepal concludes treatment of cancer in Nepal 
is limited by a lack of adequately trained surgeons, 
availability of diagnostic and treatment modalities and 
the study further emphasises the urgent need to train 
manpower and subsidise treatment of lung cancer in 
some form in our country.8 Even at the global level, 
studies regarding the treatment of lung cancer with 
brain metastases are very limited. Meta-analysis and 
systematic reviews did compare the efficacy and safety 
of different treatment modalities in these groups of 
patients but do not have very conclusive findings. So 
far now, there is no established way of dealing with 
the situation. In our reported case, both clinical and 
radiological improvements were seen in the patient on 
bevacizumab maintenance and his current health status 
seems to be better than before.

ACKNOWLEDGEMENTS

We would like to express our gratitude to the patient’s 
family members for their cooperation and support. 
The authors are equally thankful to the Department 
of Haematology and Oncology and the Department of 
Radiology for providing the needful information.

Consent: JNMA Case Report Consent Form was signed 
by the patient and the original article is attached with 
the patient’s chart.

Conflict of Interest: None.

REFERENCES

1.	 Rastogi K, Bhaskar S, Gupta S, Jain S, Singh D, Kumar P. 
Palliation of Brain Metastases: Analysis of Prognostic 
Factors Affecting Overall Survival. Indian J Palliat Care. 
2018 Jul-Sep;24(3):308-12. [PubMed | Full Text | DOI]

2.	 Rodrigues G, Hoshino A, Kenific CM, Matei IR, Steiner L, 
Freitas D, et al. Tumour exosomal CEMIP protein promotes 
cancer cell colonization in brain metastasis. Nat Cell Biol. 
2019 Nov;21(11):1403-12. [PubMed | Full Text | DOI]

3.	 Langsenlehner U, Hofmann G, Renner W, Gerger A, 
Krenn-Pilko S, Thurner EM, et al. Association of vascular 
endothelial growth factor--a gene polymorphisms and 

haplotypes with breast cancer metastases. Acta Oncol. 2015 
Mar;54(3):368-76. [PubMed | Full Text | DOI]

4.	 Choi SB, Park JB, Song TJ, Choi SY. Molecular mechanism 
of HIF-1-independent VEGF expression in a hepatocellular 
carcinoma cell line. Int J Mol Med. 2011 Sep;28(3):449-54. 
[PubMed | Full Text | DOI]

5.	 King C, Hristova K. Direct measurements of VEGF-VEGFR2 
binding affinities reveal the coupling between ligand 
binding and receptor dimerization. J Biol Chem. 2019 Jun 
7;294(23):9064-75. [PubMed | Full Text | DOI]

http://jnma.com.np/files/submission/ConsentForm_JNMA_CR.pdf
https://pubmed.ncbi.nlm.nih.gov/30111944/
https://jpalliativecare.com/view-pdf/?article=3f2586e471e7d4b82c96d2e1a2797c6aGXLzBw==
https://doi.org/10.4103/ijpc.ijpc_1_18
https://pubmed.ncbi.nlm.nih.gov/31685984/
https://www.nature.com/articles/s41556-019-0404-4
https://doi.org/10.1038/s41556-019-0404-4
https://pubmed.ncbi.nlm.nih.gov/25152223/
https://www.tandfonline.com/doi/pdf/10.3109/0284186X.2014.948056?needAccess=true
https://doi.org/10.3109/0284186x.2014.948056
https://pubmed.ncbi.nlm.nih.gov/21667015/

https://www.spandidos-publications.com/ijmm/28/3/449
https://doi.org/10.3892/ijmm.2011.719
https://pubmed.ncbi.nlm.nih.gov/31023826/
https://www.jbc.org/action/showPdf?pii=S0021-9258%2820%2935156-5
https://doi.org/10.1074/jbc.ra119.007737


JNMA I VOL 60 I ISSUE 250 I JUNE 2022572
Free Full Text Articles are Available at www.jnma.com.np

6.	 National Comprehensive Cancer Network. NCCN 
guidelines for patients: metastatic non-small cell lung cancer 
[Internet]. Pennsylvania (US): National Comprehensive 
Cancer Network; 2021 [cited 2022 May 7]. Available from: 
https://www.nccn.org/patients/guidelines/content/
PDF/lung-metastatic-patient.pdf. [Full Text]

7.	 Bearz A, Garassino I, Tiseo M, Caffo O, Soto-Parra 
H, Boccalon M, et al. Activity of Pemetrexed on brain 
metastases from non-small cell lung cancer. Lung Cancer. 
2010 May;68(2):264-8. [PubMed | Full Text | DOI]

8.	 Mishra DR, Bhatta N, Shah N. Experience and challenges of 
setting up a new lung cancer chemotherapy clinic in resource 
limited setting in Nepal. Journal of Clinical Oncology. 
2019;7(15_suppl). [Full Text | DOI]

Khan et al. Lung Cancer with Brain Metastases Treated with Radiotherapy Followed by Bevacizumab Maintenance: A Case Report

© The Author(s) 2022. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article are 
included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the Creative 
Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this license, visit 
http://creativecommons.org/licenses/by/4.0/

https://www.nccn.org/patients/guidelines/content/PDF/lung-metastatic-patient.pdf
https://pubmed.ncbi.nlm.nih.gov/19632738/
https://www.lungcancerjournal.info/action/showPdf?pii=S0169-5002%2809%2900372-9
https://doi.org/10.1016/j.lungcan.2009.06.018
https://ascopubs.org/doi/10.1200/JCO.2019.37.15_suppl.e18104
https://doi.org/10.1200/JCO.2019.37.15_suppl.e18104

	_heading=h.30j0zll
	_heading=h.otxlez2edov8
	_heading=h.gjdgxs
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.gjdgxs
	_heading=h.tpj3frefy6zn
	_heading=h.30j0zll

