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Abstract
BACKGROUND 
In recent years, targeted therapy and immunotherapy have become important 
treatment strategies for patients with non-small cell lung cancer (NSCLC). How-
ever, the clinical evidence for successful off-label use of targeted drugs for pa-
tients with NSCLC following progression on multiple lines of treatment is still 
lacking.

CASE SUMMARY 
We describe a 62-year-old male patient with a right lung adenocarcinoma who 
harbored an EGFR exon 19 deletion mutation. He received gefitinib combined 
with six cycles of vinorelbine, cisplatin, and recombinant human endostatin as the 
first-line therapy. Then gefitinib was administered in combination with recom-
binant human endostatin as maintenance therapy, resulting in a progression-free 
survival (PFS) of 14 mo. Chemoradiotherapy was added following progression 
(enlarged brain metastases) on maintenance treatment. Unfortunately, the brain 
lesions were highly refractory and progressed again after 15 mo, at which time 
next-generation sequencing (NGS) of 1021 cancer-related genes was performed 
using peripheral blood to identify potential actionable mutations. NGS revealed 
that the patient harbored a BRCA2 germline mutation, the EGFR exon 19 deletion 
mutation disappeared, and no additional targetable genetic variant was detected. 
Therefore, the patient received olaparib combined with gefitinib and recombinant 
human endostatin, with a rapid and long-lasting clinical response (PFS = 13.5 mo).

CONCLUSION 
This is a rare case of lung adenocarcinoma in a patient with a BRCA2 germline 
mutation who had long-term benefit from olaparib combination treatment, 
suggesting that NGS-based genetic testing may render the possibility of long-term 
survival in NSCLC patients after disease progression.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v9.i25.7498
http://orcid.org/0000-0002-6789-0031
http://orcid.org/0000-0002-6789-0031
http://orcid.org/0000-0002-6789-0031
http://orcid.org/0000-0002-3596-5772
http://orcid.org/0000-0002-3596-5772
http://orcid.org/0000-0002-3596-5772
http://orcid.org/0000-0002-0100-9969
http://orcid.org/0000-0002-0100-9969
http://orcid.org/0000-0002-0100-9969
http://orcid.org/0000-0002-0014-4595
http://orcid.org/0000-0002-0014-4595
http://orcid.org/0000-0002-0014-4595
http://orcid.org/0000-0001-5475-7736
http://orcid.org/0000-0001-5475-7736
http://orcid.org/0000-0003-0001-6291
http://orcid.org/0000-0003-0001-6291
http://orcid.org/0000-0002-0639-7622
http://orcid.org/0000-0002-0639-7622
mailto:zljsx66@126.com


Zhang L et al. Olaparib in NSCLC with BRCA2 mutation

WJCC https://www.wjgnet.com 7499 September 6, 2021 Volume 9 Issue 25

revised according to the CARE 
Checklist (2016).

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 
and license their derivative works 
on different terms, provided the 
original work is properly cited and 
the use is non-commercial. See: htt
p://creativecommons.org/License
s/by-nc/4.0/

Manuscript source: Unsolicited 
manuscript

Specialty type: Medicine, research 
and experimental

Country/Territory of origin: China

Peer-review report’s scientific 
quality classification
Grade A (Excellent): A 
Grade B (Very good): 0 
Grade C (Good): 0 
Grade D (Fair): 0 
Grade E (Poor): 0

Received: February 2, 2021 
Peer-review started: February 2, 
2021 
First decision: May 11, 2021 
Revised: May 24, 2021 
Accepted: July 19, 2021 
Article in press: July 19, 2021 
Published online: September 6, 
2021

P-Reviewer: Gebbia V 
S-Editor: Gao CC 
L-Editor: Wang TQ 
P-Editor: Yuan YY

Key Words: Non-small cell lung cancer; Next-generation sequencing; BRCA2 gene; Poly 
(adenosine diphosphate-ribose) polymerase inhibitor; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The clinical evidence for successful off-label use of targeted drugs for lung 
adenocarcinoma patients following progression on multiple lines of treatment is still 
lacking now. Herein, we describe the identification of a germline BRCA2 mutation in a 
lung adenocarcinoma patient. The patient had multiple refractory brain metastases and 
received olaparib combined with gefitinib and recombinant human endostatin follo-
wing progression on multiple lines of treatment, with a progression-free survival of 
13.5 mo. This case provides unequivocal clinical evidence for the off-label use of ola-
parib in lung adenocarcinoma patients with a BRCA mutation after disease progression.

Citation: Zhang L, Wang J, Cui LZ, Wang K, Yuan MM, Chen RR, Zhang LJ. Successful 
treatment of refractory lung adenocarcinoma harboring a germline BRCA2 mutation with 
olaparib: A case report. World J Clin Cases 2021; 9(25): 7498-7503
URL: https://www.wjgnet.com/2307-8960/full/v9/i25/7498.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i25.7498

INTRODUCTION
Lung cancer is one of the most common malignancies with high morbidity and 
mortality rates worldwide. In recent years, immunotherapy and targeted therapy have 
made great progress in non-small cell lung cancer (NSCLC), which is the most 
common type of lung cancer. However, post-progression effective therapy for NSCLC 
is still lacking. One highly potential strategy is to identify alternative therapeutic 
options. Next-generation sequencing (NGS)-based genetic testing, which provides 
abundant genetic information on cancer including both germline and somatic gene 
mutations, has resulted in more individualized therapeutic strategies for NSCLC.

BRCA2 is a tumor suppressor gene that encodes a protein involved in the DNA 
homologous recombination repair (HRR) pathway to maintain genome stability. A 
BRCA2 germline mutation increases the risks of a variety of malignancies, including a 
50%-60% increased risk of breast cancer and a 30% increased risk of ovarian cancer[1]. 
It is also associated with an increased risk of breast cancer and prostate cancer in males
[2,3]. In addition, studies have shown that the HRR genes including BRCA2 may be 
involved in the tumorigenesis of lung cancer[4]. Multiple clinical studies have con-
firmed that patients with BRCA1/2-mutated cancer, including breast cancer, ovarian 
cancer, and prostate cancer, may be sensitive to poly(adenosine diphosphate-ribose) 
polymerase (PARP) inhibitors[5-7]. PARP inhibitors are a novel class of anticancer 
drugs, which take advantage of synthetic lethality and induce cell death by exploiting 
a defect in DNA repair. Currently, the US Food and Drug Administration has app-
roved four PARP inhibitors for various indications: Olaparib for ovarian cancer, 
metastatic breast cancer, fallopian tube cancer, and primary peritoneal cancer, nira-
parib and rucaparib for ovarian cancer, fallopian tube cancer, and primary peritoneal 
cancer, and talazoparib for metastatic breast cancer. However, the efficacy of PARP 
inhibitors in patients with tumors that are not commonly associated with germline 
BRCA1/2 mutations remains to be explored. The results from multiple basket trials 
suggested that patients harboring the same molecular abnormalities may benefit from 
targeted therapy independent of tumor origin[8]. Although some studies have sugges-
ted that the PARP inhibitors talazoparib and olaparib both had synergistic activity 
with gemcitabine in lung cancer cell lines[9], and that BRCA2-mutant lung cancer 
organoids responded to olaparib[10], there is still a lack of clear clinical evidence to 
support that NSCLC patients with a BRCA2 gene mutation respond to targeted the-
rapies. In this paper, we present a case of BRCA2 germline mutation positive, refrac-
tory lung adenocarcinoma with durable response and tolerable toxicities to olaparib 
combined with gefitinib and recombinant human endostatin, with a progression-free 
survival (PFS) up to 13.5 mo.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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CASE PRESENTATION
Chief complaints
In September 2019, a 62-year-old Chinese man presented to hospital for treatment 
because of multiple progression of brain metastases from lung adenocarcinoma with-
out an effective therapy.

History of present illness
In March 2017, the patient presented with cough and blood-tinged sputum. He un-
derwent bronchoscopy at another hospital and was diagnosed with lung adenocar-
cinoma. In order to seek further treatment, he came to our hospital and was diagnosed 
with a T2N0M1 (stage IV) adenocarcinoma of the right lung with focal squamous cell 
differentiation, and multiple brain metastases. An EGFR exon 19 deletion mutation 
was identified. Therefore, the patient received gefitinib 250 mg/d, and was given six 
courses of chemotherapy with the vinorelbine plus cisplatin (NP) regimen and re-
combinant human endostatin, and achieved a partial response. Then gefitinib was 
given in combination with recombinant human endostatin as maintenance therapy. 
Bilateral frontal lobe and temporal lobe metastases were observed after 14 mo, and 4 
mo later, the bilateral frontal lobe metastases were enlarged. The patient was given 
oral temozolomide for four courses on the basis of maintenance therapy, but had 
progressive disease. Magnetic resonance imaging (MRI) showed supratentorial and 
infratentorial brain metastases. To identify potentially actionable mutations, NGS-
based genetic testing of 1021 cancer-related genes was performed using peripheral 
blood. A germline mutation in BRCA2 was found (NM_000059.3, c.6816_6820del 
AAGAG, p.G2274Afs*17), and the EGFR exon 19 deletion mutation disappeared. The 
patient was then treated with intensity-modulated radiation therapy, and the suprat-
entorial and infratentorial brain metastases were reduced.

History of past illness
No past illnesses were documented.

Personal and family history
The patient had no known comorbidities or family history and had a 30-year smoking 
history.

Physical examination
No abnormal indicators were observed on physical examination. His Eastern Coope-
rative Oncology Group performance status score was 2.

Laboratory examinations
Examinations of serum tumor markers showed that carcinoembryonic antigen, neu-
ron-specific enolase, cytokeratin fragment antigen 21-1, progastrin-releasing peptide, 
and cancer antigen 125 were 1.96 μg/L (reference range: < 3 μg/L), 5.31 μg/L (refe-
rence range: < 12 μg/L), 0.75 ng/mL (reference range: < 4 ng/mL), 9.46 pg/mL (re-
ference range: < 45 pg/mL), and 3.18 U/mL (reference range: < 30 U/mL), respec-
tively.

Imaging examinations
On September 6, 2019, the patient underwent MRI. The long T1 and long T2 signals 
from nodules of various sizes were found in the supratentorial and infratentorial brain 
parenchyma, and the largest lesion was located in the left frontal lobe with a diameter 
of approximately 1.0 cm (Figure 1A). Small patchy and slightly longer T1 and slightly 
longer T2 signals were observed in bilateral paraventricles and bilateral basal ganglia. 
The sulcus was not widened and the ventricular system was not dilated.

Further diagnostic work-up
To determine potential therapeutic methods, the patient underwent genetic testing of 
1021 cancer-related genes using peripheral blood (Geneplus-Beijing, Beijing, China) for 
the second time, and a somatic ASXL1 mutation and the previous germline BRCA2 
mutation were identified (Table 1).



Zhang L et al. Olaparib in NSCLC with BRCA2 mutation

WJCC https://www.wjgnet.com 7501 September 6, 2021 Volume 9 Issue 25

Table 1 Somatic mutation and germline mutation detected by next-generation sequencing

Somatic mutation
Gene Transcript c.HGVS p.HGVS Allele frequency

ASXL1 NM_015338.5 c.2247C[4>3] p.V751Lfs*21 0.6%

Germline mutation

Gene Transcript c.HGVS p.HGVS Homozygous/heterozygous

BRCA2 NM_000059.3 c.6816_6820delAAGAG p.G2274Afs*17 Heterozygous

Figure 1 Changes in brain metastases after olaparib treatment. A: The lesion before olaparib treatment; B: At 7 mo after treatment; C: At 13.5 mo after 
treatment; D: At 13.5 mo after treatment.

FINAL DIAGNOSIS
A germline BRCA2-mutated right lung adenocarcinoma with focal squamous cell 
differentiation and multiple brain metastases.

TREATMENT
Since September 24, 2019, the patient has been receiving oral olaparib at a dosage of 
300 mg twice daily, on the basis of maintenance therapy with gefitinib plus recom-
binant human endostatin.

OUTCOME AND FOLLOW-UP
In the course of treatment, the brain metastases were under control and maintained the 
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same size as 2 mo previously. At the end of March 2020, MRI showed a slight re-
duction of the left frontal lobe metastases, with the largest being approximately 0.8 cm 
in diameter. There was also a cavity in the middle of the metastases (Figure 1B). 
Furthermore, his Eastern Cooperative Oncology Group performance status score 
changed from 2 to 1. From April to May 2020, the patient was unable to purchase the 
drug due to the impact of the coronavirus disease 2019 outbreak and opted to be 
treated only with gefitinib. From June 2020, he was treated with oral olaparib and 
gefitinib plus recombinant human endostatin. In late August 2020, his brain metastases 
appeared to be enlarged; thus, temozolomide was added to the treatment regimen. In 
early November 2020, imaging revealed enlargement of bilateral cerebral hemisphere 
metastases and the appearance of new metastases. The largest lesion was located near 
the left posterior horn of the ventricle and was about 1.1 cm × 0.9 cm in size (Figure 1C 
and D), which was evaluated as progression, and PFS on olaparib combined with 
gefitinib and recombinant human endostatin was 13.5 mo. In addition, the patient’s 
primary lung cancer has remained consistently well-controlled since diagnosis. No 
adverse events associated with the use of olaparib were observed.

DISCUSSION
Olaparib, a PARP inhibitor, has been proven to be effective in patients with BRCA-
mutant breast, ovarian, prostate, and pancreatic cancers[5-7,11]. The STUDY19 trial 
showed that patients with BRCA-mutated ovarian cancer gained great benefit from 
olaparib[5]. Among patients with HER2-negative metastatic breast cancer and a germ-
line BRCA mutation, olaparib monotherapy provided significant benefit over standard 
therapy[6]. Another study showed that of 16 prostate cancer patients with mutations 
in DNA damage repair genes, 14 (88%) had a response to olaparib, including all 7 
patients with loss of DNA damage repair genes[7]. A study also confirmed that BRCA2
-mutant lung cancer organoids responded to olaparib[10]. In the present report, the 
patient with an adenocarcinoma of the right lung harboring an EGFR exon 19 deletion 
mutation received olaparib plus gefitinib and recombinant human endostatin follo-
wing progression after multiple lines of treatment, as NGS revealed a BRCA2 germline 
mutation. Brain metastases in this refractory lung adenocarcinoma patient were suc-
cessfully controlled.

In this study, the BRCA2-mutated lung adenocarcinoma patient benefited from 
olaparib combined with gefitinib and recombinant human endostatin with a relatively 
long survival following progression on multiple lines of treatment. One study found
[12] that niraparib (a PARP inhibitor) combined with bevacizumab (an anti-angiogenic 
drug) significantly improved PFS compared with niraparib alone [median PFS 11.9 mo 
vs 5.5 mo; adjusted hazard ratio 0.35 (95% confidence interval: 0.21-0.57), P < 0.0001] 
for platinum-sensitive recurrent ovarian cancer, suggesting that PARP inhibitors 
combined with anti-angiogenic drugs may increase sensitivity to PARP inhibitors. In 
this study, the combination of olaparib and an anti-angiogenic drug also led to a good 
outcome. We observed that the patient had a cavity in the middle of the brain meta-
stases after initiation of olaparib treatment. We suspected that the metastatic lesions 
were killed and the tumor tissue expelled, or insufficient neovascularization led to 
necrosis due to insufficient blood supply, resulting in cavitation. As this tumor cavity 
was formed after the use of olaparib, it may have been related to olaparib treatment, or 
the synergistic effect of olaparib and other drugs.

CONCLUSION
We present a lung adenocarcinoma patient with a BRCA2 mutation who had long-
lasting benefit following treatment with olaparib plus gefitinib and recombinant 
human endostatin. This case provides unequivocal clinical evidence for the off-label 
use of the PARP inhibitor olaparib in lung adenocarcinoma patients with BRCA 
mutations after disease progression.
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