
Introduction 
Lung cancer is the leading cause of can-
cer mortality in both men and women, 
and the second most common cancer 
in both genders.1 Non–small cell lung 
cancer (NSCLC) accounts for 80% to 
90 % of all lung cancer cases, half of 
which present with adenocarcinoma 
histology.2 In the past decade, several 
predictive and prognostic biomarkers 
have become available, significantly 
changing the treatment landscape in 

this disease. Current guidelines recom-
mend testing for certain molecular and 
immune biomarkers in the metastatic 
setting to assess eligibility for targeted 
or immunotherapy options.3-5 EGFR 
driver mutations are the most common 
predictive biomarkers. Among others 
with an FDA approved targeted therapy 
are ALK fusion oncogene, ROS1 gene 
fusions, BRAF V600E point mutations, 
NTRK gene fusions, METex14 skipping 
mutations, RET rearrangements, and 

PD-L1 expression. Somatic activating 
mutations in the tyrosine kinase (TK) 
domain of EGFR behave as oncogenic 
drivers leading to ligand independent 
activation of downstream receptor sig-
naling, favoring cell proliferation, sur-
vival, and migration.6

The most common EGFR gene mutations 
in patients with NSCLC are deletions in 
exon 19 (exon 19del) and a point muta-
tion in exon 21 (L858R), accounting for 
45% and 40% of all patients, respective-
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ABSTRACT: Breast metastasis from extramammary malignancy is rare, with a reported incidence rate of 
0.4% to 1.3% in the published literature. The primary malignancies that most commonly metastasize to the 
breast are leukemia, lymphoma, and malignant melanoma. Here, we report a very rare case of metastatic 
EGFR-mutated non–small cell lung cancer (NSCLC) in the breast detected by screening mammography. The 
patient had initially been diagnosed with a clinical stage IIIA NSCLC and had been treated with neoadjuvant 
chemoradiation followed by curative-intent surgery. Several interesting aspects of the case, along with a 
discussion of evolving adjuvant and frontline metastatic management options in EGFR-mutated NSCLC, will 
be presented. 
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ly. Both mutations result in activation of 
the TK domain, and both are associated 
with sensitivity to the small molecule 
EGFR TK inhibitors (TKIs), such as er-
lotinib, gefitinib, afatinib, osimertinib, 
and dacomitinib.7 These drug-sensitive 
EGFR mutations have been named as 
sensitizing mutations. Other less com-
mon mutations (5%-10%) that are also 
sensitive to EGFR TKIs include exon 19 
insertions, p.L861Q, p.G719X, and p.
S768I.8 Overall, these sensitizing EGFR 
mutations are found in 10% of Cauca-
sian patients and up to 50% of Asian 
patients with NSCLC. 9

Here, we review the rare occurrence 
of breast metastases from EGFR-mutat-
ed NSCLC and discuss the recent devel-
opments in the adjuvant and metastatic 
management of this disease.

Case
A 68-year-old Caucasian woman, lifelong 
nonsmoker, presented with recurring 
cough and upper respiratory infection 
symptoms. Despite initial improvement 
with antibiotics at each episode, the 
recurrent nature of her symptoms led to 
further work-up. A CT scan of her chest 
revealed a left apical pulmonary mass 
measuring up to 2.6 x 3.1 cm and a left 
aorticopulmonary window mediastinal 
lymph node measuring 2.7 x 3.0 cm 
(Figure 1). CT-guided biopsy of the 
lung lesion revealed an adenocarcinoma 
consistent with lung primary. Further 
work up with a PET-CT scan confirmed 
the left apex lung mass with a maximum 
standardized uptake value (SUV) of 6.4 
and the left aorticopulmonary window 
lymph node with a maximum SUV of 
6.7. There were no other hypermetabolic 
areas. She was staged as cT2cN2cM0, 
stage IIIA. 

Preoperative chemoradiation (peme-
trexed 500 mg/m2 plus cisplatin 75 mg/
m2 with concurrent radiation [45 Gy in 
180 cGy daily fractions]) led to a decrease 
in the left apex mass down to 1.7 x 1.4 
cm, and only minimal soft tissue fullness 
remained in the left aorticopulmonary 

 Figure 1. CT scan through the lung apices shows a 3.1-cm spiculated mass with central 
low density consistent with necrosis. At the level of the left upper aorticopulmonary window 
region, there is a 3.0-cm nodal soft tissue mass with central density consistent with necrosis.

 Figure 2. CT scan after treatment shows significant reduction of the left apical 
pulmonary mass and the left upper hilar nodal mass, consistent with a positive response to 
chemoradiation.

 Figure 3. Right mediolateral oblique digital mammogram view shows 2 adjacent 
nodules in the lower breast.  Margins are slightly lobulated.  The finding was new from the 
prior mammogram and suspicious for malignancy.
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window lesion (Figure 2). She underwent 
a left video-assisted thoracoscopic surgery 
with an upper lobectomy and mediastinal 
lymph node sampling. Pathology revealed 
left upper lobe 1.6-cm mass consisting 
of fibroelastosis chronic inflammation 
macrophage infiltration and reactive epi-
thelial changes consistent with pulmonary 
tissue with therapy effect, but no residual 
viable tumor. Similar changes with areas 
of dense fibrosis and chronic hemorrhage 
were identified in the level 5 mediastinal 
node specimen, but no nodal malignancy 
involvement, confirming complete patho-
logic response (pyT0pyN0). 

Six months following her surgery, a 
routine annual screening mammogram 
revealed 2 new adjacent nodules in the 
lower central right breast suspicious for 
breast cancer (Figure 3). Ultrasound 
guided biopsy of these lesions revealed 
adenocarcinoma consistent with me-
tastasis from lung primary (Figure 4). 
A restaging PET-CT scan revealed new 
hypermetabolic lesions involving caudate 
lobe of liver, left adrenal gland, and bone 
lesions in left humerus, right scapula, 
and right ischium, which were totally 
asymptomatic (Figure 5).

Discussion
This case illustrates not only a very un-
usual initial metastatic site for a recur-
rent EGFR-mutated NSCLC, but it also 
stimulates a discussion on several evolv-
ing management aspects in the adjuvant 

TABLE. Adjuvant Immunotherapy Trials for NSCLC

 Trial identifier Immunotherapy End point Stage Phase Sponsor

NCT03053856 Pembrolizumab DFS IIIA 2 Samsung Medical Center

NCT02486718 Atezolizumab DFS IB-IIIA 3 Hoffmann-La Roche

NCT03130764 Durvalumab and tremelimumab T-cell response IB-IIIA 2 Columbia University

NCT02595944 Nivolumab DFS; OS IB-IIIA 3 National Cancer Institute

NCT02273375 Durvalumab DFS IB-IIIA 3 Canadian Cancers Trials Group

NCT02504372 Pembrolizumab — IB-IIIA 3 European Platform of Cancer 
Research

DFS, disease-free survival; OS, overall survival.

 Figure 4. Breast biopsy, invasive adenocarcinoma (hematoxylin and eosin stain). (A); 
Breast biopsy, invasive adenocarcinoma. Napsin A immunohistochemical stain (cytoplasmic 
positivity). (B); Breast biopsy, invasive adenocarcinoma. TTF-1 immunohistochemical 
stain (nuclear positivity). (C); Breast biopsy, Invasive adenocarcinoma. GATA3 
immunohistochemical stain (negative). (D).
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and metastatic setting of EGFR-mutated 
NSCLC.

The most common sites of metastasis 
from NSCLC are liver (33%-40%), ad-
renal glands (18%-38%), brain (15%-
43%), bone (19%-33%), kidney (16%-
23%), and abdominal lymph nodes 
(29%).10 However, an autopsy series has 
demonstrated that NSCLC may spread 
virtually to any organ.11 The mamma-
ry gland is a rare site of involvement by 
metastatic disease from extramammary 
malignancies, likely due to its large areas 
of fibrous tissue with a relatively poor 
blood supply. The incidence of breast 
metastases from extramammary malig-
nancies has been reported to be around 
0.4% to 1.3% with a wide range of pri-
mary malignant tumors including hema-
tological malignancies, malignant mela-
noma, lung cancer, renal cancer, ovarian 
cancer, thyroid carcinomas, and small 
bowel carcinoids.12-15 

Among the extramammary malig-
nancies metastasizing to the breast, 
NSCLC is very rare, with a total of 12 
cases reported between 1992 and 2012 
in the PubMed database.13,16-24 In a  
further updated systematic review of the 
literature, Mirrielees et al25 identified 31 
case reports of NSCLC and 8 cases of 
small cell lung cancer (SCLC) metastatic 
to the breast. 

Although breast metastases from pri-
mary lung cancer are rare, EGFR-mu-
tated lung cancers metastasizing to the 
breast are even rarer, with a total of 5 
cases reported to date. Fukumoto et al26 

reported a case of late breast metastasis 
from a previously resected EGFR-mu-
tated lung adenocarcinoma. Sato et al27 
reported the case of a woman who was 
initially treated with first-line gefitinib 
for an EGFR-mutated lung adenocarci-
noma. After 12 months of gefitinib, she 
developed breast metastasis. The met-
astatic tumor tissue tested positive for 
T790M mutation. Dansin et al28 reported 
a case of a woman, aged 52 years, with a  
breast mass initially diagnosed as a  
primary triple negative breast cancer; 
this later proved to be a metastasis from 
an EGFR-mutated lung adenocarcino-
ma. Ota et al29 reported a case of metas-
tasis to the breast from a primary lung 
adenocarcinoma with an L858R muta-
tion in exon 21. Finally, a case of SCLC 
metastatic to the breast, which trans-
formed from NSCLC during EGFR-TKI 
maintenance therapy, was reported.30 
Our case is thus the sixth reported of 
EGFR-mutated NSCLC metastatic to 
the breast.

Initial clinical presentation of our 
case was clinical stage IIIA. The optimal 
management of patients with potential-
ly operable stage IIIA NSCLC remains 
controversial. Two randomized trials 
evaluated the role of surgery in this set-
ting, neither showing an overall survival 
(OS) benefit.31-33 This is most likely due 
to the heterogeneity of the patient pop-
ulation with N2 disease in these trials. 
Similarly, there is no consensus on the 
role of neoadjuvant chemoradiotherapy 
vs neoadjuvant chemotherapy alone. OS 

appears to be similar as long as radia-
tion therapy is given postoperatively, if 
not given preoperatively.34,35 However, 
neoadjuvant chemoradiotherapy has 
been associated with higher rates of 
pathologic complete response rates and 
negative mediastinal lymph nodes.36 For 
patients with unresectable stage III NS-
CLC, the recommendation is definitive 
concurrent chemoradiation followed 
by immunotherapy with durvalumab 
as consolidation therapy, based on the 
data from a phase 3 trial.37 On the con-
trary, there are no established data for 
the use of adjuvant durvalumab or any 
other immunotherapy options in resect-
ed stage IIIA NSCLC patients. Several 
ongoing clinical trials are currently test-
ing this concept (Table).37,38 Our patient 
was treated with neoadjuvant chemo-
radiation followed by surgery. Despite 
a complete pathologic response, the 
unfortunate manifestation of recurrent 
disease raises the question of possible 
benefit from adjuvant immunotherapy 
in this setting. 

Once recurrent metastatic disease 
was established in the patient in our 
case, molecular and immune biomarker 
testing was performed, which revealed 
the EGFR mutation (exon 19del). This 
finding raises 3 other important man-
agement questions: the role of testing 
for molecular and immune biomarkers 
of tumor tissue in the adjuvant setting; 
the role of adjuvant TKI treatment in re-
sected EGFR-mutated NSCLC; and the 
optimal first-line targeted treatment for 

 Figure 5. New PET-CT scan.  New positive areas of F-18 fluorodeoxyglucose uptake in the left adrenal gland, caudate lobe of the liver, 
and left humerus.  Vague, minimal uptake in the left lung was thought to be pneumonitis.
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metastatic EGFR-mutated NSCLC.
Earlier trials have not demonstrated 

any benefit of TKI use in the adjuvant 
setting. However, recent randomized 
controlled trial results have shown a dis-
ease-free survival (DFS) advantage. In a 
systematic review and meta-analysis of 6 
trials incorporating 1860 patients, adju-
vant TKIs decreased the risk of disease re-
currence by 48%; they improved 2-year 
DFS but not OS. In subgroup analyses, 
the DFS benefit was more pronounced 
in the trials using TKIs rather than che-
motherapy, as opposed to trials using 
TKIs sequentially after chemotherapy.39 
In another meta-analysis involving 1960 
patients who participated in 5 studies, 
adjuvant EGFR-TKI treatment was as-
sociated with an absolute DFS benefit of 
3.1% at 3 years. Finally, in an addition-
al study, adjuvant EGFR-TKI treatment 
was associated with a marginally statis-
tically significant benefit in OS.40

Most recently, the first interim anal-
ysis from the phase 3 ADAURA trial 
showed 83% improved overall DFS vs 
placebo (<.0001). In stage II to IIIA NS-
CLC patients treated with osimertinib 
vs placebo, the 2-year DFS was 90% 
vs 44%, respectively.41 Osimertinib is 
currently approved for first-line treat-
ment of EGFR-mutated advanced NS-
CLC and for second-line treatment of 
EGFR-T790M–mutated advanced NS-
CLC. The role of TKIs in the adjuvant 
treatment of EGFR-mutated NSCLC re-

mains hotly debated. Long-term surviv-
al data on this topic are eagerly waited.

The optimal first-line treatment reg-
imen for patients with advanced met-
astatic EGFR-mutated NSCLC is also 
not well established. A meta-analysis of 
25 randomized clinical trials with a to-
tal of 5005 patients showed that either 
the third-generation TKI osimertinib, 
or first-generation TKIs in combination 
with chemotherapy, were more effec-
tive than first-generation TKIs alone in 
terms of progression-free survival (PFS) 
and OS. Second-generation TKIs show 
significant OS advantage over first-gen-
eration TKIs. Based on PFS and OS, 
osimertinib has the highest probability 
of being the most effective treatment.42 

Finally, the recently published re-
sults of the phase 3 RELAY trial, which 
compared ramucirumab plus erlotinib 
against erlotinib alone, showed supe-
rior median PFS for the combination 
(19.4 months) vs erlotinib alone (12.4 
months).43 While the OS data will not be 
mature until 2023, statistically project-
ed and calculated OS data were reported 
to be 58 months for ramucirumab/erlo-
tinib vs 52 months for erlotinib alone. 

Outcome
After a discussion of different treatment 
options, our patient opted for treatment 
with the ramucirumab/erlotinib com-
bination. Currently she is receiving her 
second cycle and tolerating treatments 

well. A restaging scan is planned in the 
near future.
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