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Introduction

Lung cancer is the second most common type of cancer 
worldwide in both genders and one of the leading causes of 
cancer-related death (1). Surgery is the standard treatment 
for early-stage non-small cell lung cancer (NSCLC), whereas 
metastatic disease is primarily managed with systemic 

treatments, like chemotherapy, immunotherapy, and targeted 
therapies. The oligometastatic (OM) state of malignant disease 
was first proposed by Hellman and Weichselbaum in 1995, 
representing an intermediate state between locoregional and 
metastatic diseases (2). Unlike regular late-stage disease, OM 
cancer may potentially benefit from local ablative therapy, 
including surgery, radiotherapy, or radiofrequency ablation  
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(3-5). Currently, OM-NSCLC still has no conclusive 
definition, but a maximum of five metastases and the 
involvement of three organs is widely accepted (6,7). 

Local ablative therapies combined with systemic 
therapies have also been shown as safe and efficacious in 
OM-NSCLC patients. Previous research evaluating the 
effects of local ablative therapies on OM-NSCLC has 
focused more on radiotherapy than surgery. The specific 
role of surgery remains controversial, and there are many 
unresolved questions, such as long-term outcomes and 
patient selection. There is currently insufficient high-quality 
evidence to determine whether surgery or radiotherapy 
is the superior choice as a classical local ablative therapy 
option for OM-NSCLC. However, surgery has an 
unparalleled advantage over radiotherapy in the complete 
pathological evaluation of the tumor and lymph nodes. 
Most published evidence about the combination of systemic 
treatment and local ablative therapies was generated 
from patients receiving chemotherapy (8-10). With the 
development of targeted therapy in recent years, the role 
of surgery in OM-NSCLC patients may need to be further 
investigated. Here, we present the first case report of OM-
NSCLC with epidermal growth factor receptor (EGFR) 
mutations who received osimertinib, a third-generation 
irreversible tyrosine kinase inhibitor (TKI), as induction 
therapy and underwent uniportal video-assisted thoracic 
surgery. We present the following article in accordance 
with the CARE reporting checklist (available at https://tlcr.
amegroups.com/article/view/10.21037/tlcr-22-251/rc).

Case presentation

A 50-year-old Chinese woman with no significant past 
medical history presented to Shanghai Gamma Knife 
Hospital with headache and blurred vision in May 2021. 
She also complained of nausea and weakness in the right 
limbs. The magnetic resonance imaging (MRI) of the brain 
showed a 55-mm diameter mass located in the occipital 
lobe. The patient underwent craniotomy to ease her 
neurological symptoms. The pathology report confirmed 
that the intracranial tumor was metastasized from primary 
lung cancer. Next-generation sequencing found an EGFR 
mutation (exon 21 p.L858R missense), but no ALK, ROS1, 
BRAF, MET, RET, or other gene mutations were detected. 
The PD-L1 protein expression level of the brain metastases 
assessed by immunohistochemistry (22C3 antibody) 
showed that TPS was <1% and CPS was <1. The tumor 
mutation burden (TMB) was 0.52 mut/Mb <10 mut/Mb,  

with a microsatellite stability (MSS) state, which all 
indicated the patient was not sensitive to PD-1/PD-L1 
inhibitors. The positron emission tomography/computed 
tomography (PET/CT) revealed a left upper lung mass 
30 mm × 21 mm in size, which was fluorodeoxyglucose 
(FDG)-avid (SUVmax 12.6) with left hilar lymph node 
involvement (SUVmax 5.6) measuring approximately  
14 mm in the largest dimension. After that, this patient 
came to Shanghai Chest Hospital for further treatment. The 
patient was diagnosed with stage IVA (cT1cN1M1b) with 
EGFR mutation. Since the metastatic intracranial lesion 
was completely removed by surgery, induction therapy of 
osimertinib 80 mg daily for a total of 4 weeks was eventually 
approved by the multidisciplinary team, which was tolerated 
well without adverse effects. In July 2021, PET/CT 
performed after osimertinib treatment showed a favorable 
treatment response, with a radiological regression in the 
left upper lobe lesion from 30 mm × 21 mm to 18 mm ×  
12 mm, and a decrease in FDG activity from SUVmax 12.6 
to 6.6. The FDG active left hilar lymphadenopathy also 
disappeared (Figure 1). The induction therapy downstaged 
the patient's N1 status to N0 status, so the resection of the 
primary lung tumor was approved after multidisciplinary 
discussion. Informed consent was obtained from the 
patient, and she received 3-dimensional uniportal video-
assisted thoracoscopic left upper lobectomy and systematic 
lymphadenectomy (Video 1). Postsurgical pathology showed 
microscopic foci of residual invasive adenocarcinoma (50% 
acinar pattern-predominant adenocarcinoma with 40% 
complex glandular component and 10% solid pattern-
predominant adenocarcinoma), 0/11 lymph nodes with 
tumor involvement, and no lymphovascular or visceral 
pleural invasion. The postoperative pathological stage 
was ypT1N0M1b, which confirmed the OM status of 
this patient. The thoracic drainage tube was withdrawn  
3 days after surgery, and the patient was discharged 4 days 
after surgery. No complications were observed during 
hospitalization. Postoperative osimertinib 80 mg per day 
continued, and the chest CT, brain MRI, and blood test 
were all negative six months after surgery. The timeline of 
all treatments is listed in Figure 1. All procedures performed 
in this study were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Declaration of Helsinki (as revised in 2013). 
Written informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

https://tlcr.amegroups.com/article/view/10.21037/tlcr-22-251/rc
https://tlcr.amegroups.com/article/view/10.21037/tlcr-22-251/rc
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International Multidisciplinary Team (iMDT) 
discussion

Discussion among physicians from Shanghai Chest 
Hospital

We conducted multidisciplinary consultation for this 
case. After craniotomy, our patient received osimertinib 
as induction therapy prior to pulmonary surgery. Imaging 

obtained after 4 weeks of osimertinib demonstrated a 
favorable partial response which allowed for complete 
resection of the pulmonary lesion. Multiple questions 
remain about the use of EGFR TKIs combined with 
surgery. The optimal timing for induction therapy and 
surgery remains unclear. And maintenance therapy after 
surgery for patients who have demonstrated a favorable 
response to induction therapy should also be considered.

Department of Medical Oncology
OM-NSCLC is supposed to be an intermediate state of 
stage IV NSCLC, which may potentially benefit from 
local ablative therapies (3-5). Historically, chemotherapy 
has mostly been used for stage IV NSCLC, but there are 
concerns about its ability to cross the blood-brain barrier, 
which possibly explains the inferior response rates of 20–
40% (11,12). However, current work with small molecule 
inhibitors reveals that these agents may be able to cross the 
blood-brain barrier and control intracranial disease. 

T h e  A D J U VA N T  a n d  S E L E C T  t r i a l s  h a v e 
demonstrated improved disease-free survival (DFS) 
after EGFR-TKI in the adjuvant setting with gefitinib 
and erlotinib, respectively (13,14). Osimertinib, a third-
generation irreversible TKI, has demonstrated superiority 
in untreated EGFR-mutated advanced NSCLC compared 

Timeline and duration of all treatments

Diagnosis

Craniotomy Lobectomy Last follow-up

Osimertinib 
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Osimertinib 
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(2021)

12/05 
(2021)

19/06 
(2021)

19/07 
(2021)

02/08 
(2021)

09/08 
(2021)

28/02 
(2022)

No progression

Before osimertinib                      Before osimertinib                       After osimertinib                      After osimertinib

A

B C D E

Figure 1 Timeline of all treatments, disease status measured by PET/CT before and after osimertinib therapy. (A) Timeline and duration 
of all treatments; (B) left upper lobe pulmonary nodule measuring 30 mm × 21 mm with maximum SUVmax of 12.6 before induction 
therapy; (C) left hilar lymph node measuring up to 14 mm in the long axis with SUVmax of 5.6 before induction therapy; (D) left upper lobe 
pulmonary nodule measuring 18 mm × 12 mm with maximum SUVmax of 6.6 after induction therapy; (E) left hilar lymph node disappeared 
after induction therapy. PET/CT, positron emission tomography/computed tomography. SUV, standard uptake value.

Video 1 Surgical procedure of uniportal VATS left upper 
lobectomy after osimertinib induction for an oligometastatic 
NSCLC patient. VATS, video-assisted thoracoscopic surgery; 
NSCLC, non-small cell lung cancer.
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to first-generation TKIs (15). Most recently, the ADAURA 
phase III clinical trial demonstrated a significantly improved 
2-year DFS of 90% in favor of osimertinib versus 44% 
for placebo in the adjuvant setting for stage II, or IIIA 
NSCLC (16). An interim analysis of the NEOS study 
indicated neoadjuvant osimertinib was an effective and 
feasible treatment in patients with resectable stage II–IIIB 
EGFR-mutated NSCLC (17). Osimertinib is expected to 
be effective in patients with CNS metastasis because it has 
displayed greater penetration into the brain than earlier 
generation TKIs in a preclinical model (18). 

Department of Surgical Oncology
The use of TKIs combined with local ablative therapies 
in OM-NSCLC is rarely reported. Existing research has 
focused more on radiotherapy, and the role of surgery is 
controversial. The SINDAS study, a randomized controlled 
trial, investigated upfront concurrent first-generation 
TKI treatment with and without stereotactic ablative 
radiotherapy (SABR) for synchronous EGFR-mutated OM-
NSCLC, followed by maintenance TKI. The data indicated 
that SABR plus TKI was associated with an improvement 
in overall survival (OS) and progression-free survival (PFS) 
compared to TKI alone (19). For patients with OM CNS 
metastases amenable to resection, surgery was considered 
the best initial therapeutic strategy. For most patients, 
craniotomy is usually performed before surgery for the 
primary lung tumor (20).

As a result, the published evidence indicated that 
the optimal strategy to cure OM-NSCLC with EGFR 
mutations is to initiate EGFR-TKIs. A comprehensive 
assessment is necessary to ensure disease control before 
starting local ablative therapies. EGFR-TKI therapy 
after all lesions are treated with local ablative therapies is 
controversial and needs to be confirmed by randomized 
trials. To date, we can only refer to trials of adjuvant 
treatment in EGFR-mutated NSCLC (13,14,16).

So, in this case report, we observed a favorable treatment 
response of the lung tumor and lymph node regression 
after osimertinib treatment in OM-NSCLC, followed by 
uniportal video-assisted thoracic surgery as a feasible local 
treatment. However, there are some limitations in our 
study. Firstly, due to economic factors, the patient only 
underwent genetic testing for the metastatic brain lesion, 
not for primary lung lesion. Secondly, the follow-up time 
is still very short, and further follow-up of the patient is 
required. Thirdly, due to the limitation of the case report 
itself, more evidence from retrospective or randomized 

studies are needed to reach definitive conclusions.
In conclusion, this case suggests that the role of surgery 

should be reevaluated after induction therapy of TKIs for 
patients with EGFR-mutated OM-NSCLC. In the era of 
targeted and immune therapy, radical surgery as an effective 
local treatment may achieve a better outcome for OM-
NSCLC.

Several issues regarding the diagnosis and treatment of 
this patient were further discussed as follows

What kind of local treatment should we choose for such 
an OM patient? Surgery or radiotherapy? What are the 
advantages and disadvantages of these two options?
Duilio Divisi: N-stage and tumor size are the most 
important factors to proceed of a radical treatment in an 
OM patient. In fact, the primary tumor control without 
N2 is the fundamental clinical condition to indicate an 
aggressive approach. Then the preoperative study of the 
mediastinum through a cytohistological evaluation of the 
lymph node stations leads the way to follow. In this regard, 
EBUS/TBNA-TBNB is an easy, safe, fast and well-tolerated 
procedure with the diagnostic performance comparable 
to that of the most invasive techniques. Metastasectomy 
is the advisable strategy in order to achieve local R0 
in an advanced cancer, followed by NSCLC resection 
with associated lymphadenectomy; the surgical choice is 
questionable or contraindicated in case of two or multiple 
metastases respectively. Radiotherapy, as fractionated 
whole-brain irradiation therapy (WBRT) or stereotactic 
radiosurgery (SRS) is required in a patient not suitable for 
invasive or minimally invasive surgery. Although outcomes 
about local tumor control, quality of life, morbidity 
(neurocognitive function preservation, toxicity) and 
mortality are still extremely inhomogeneous, SRS appears 
to be preferable to WBRT (21).

Antonio Rossi :  Local treatments for OM brain 
lesions mainly include surgical resection, radiotherapy, 
including whole brain, SRS, or both, or a combination of 
surgery and radiotherapy. Regardless of the therapeutic 
approach used, minimal invasiveness is crucial. With the 
recent improvements in surgical techniques as well as 
in perioperative management, surgery has become safer 
and less invasive. On the other hand, recent radiotherapy 
technological advances have allowed for the delivery of very 
high, potentially ablative, doses of radiotherapy in much 
shorter time periods compared to conventional radiation 
and with minimal associated toxicity. Local control appears 
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to be equivalent, whether by means of surgical resection 
or radiotherapy. However, surgery should be performed 
on patients whose stable primary lesions and metastases 
are potentially completely resectable. Metastasectomy can 
be performed only when R0 resection is obtainable, also 
enabling histological analysis of the resected tissue, whereas 
radiotherapy is better established prospectively and, as a 
non-invasive technique, should have a low rate of early side 
effects. In such an OM patient, the choice of surgery was 
considered the most appropriate to rapidly reach a control 
of symptoms and to have enough tissue for the appropriate 
diagnosis. Overall, the options of local treatment should be 
chosen by an interdisciplinary tumor board individually for 
suitable patients.

Alessio Cortellini: Surgical resection represents 
the recommended first approach to a newly diagnosed 
symptomatic single brain metastases, especially with large 
lesions, with diameters greater than 2 cm, like the presented 
case, as targeted radiation techniques most likely would 
not have a radical effect (22). A brain MRI should always 
be performed, to exclude the presence of other lesions 
and the procedure should be deemed as safe and doable. 
The advantages of the surgical approach are the radical 
intent and the subsequent tissue availability. Targeted 
radiation therapies (e.g., SRS), are recommended as front-
like approach with radical intent in case of multiple brain 
metastases or single metastases of small diameter/with 
difficult surgical approach (23).

Sang-Won Um: Surgery has advantage over radiotherapy 
in the complete removal and pathological evaluation 
of the primary tumor and metastatic lesions. For the 
primary lesion, I will choose surgery if the patient’s 
condition permits and N2/N3 nodal metastasis is 
excluded by minimally invasive mediastinal staging such as 
endosonography. For the metastatic brain lesions, surgery 
or SRS could be used considering the characteristics of 
lesions (size and number) and neurologic symptoms or 
signs. I will choose radiotherapy for metastatic bone lesions 
for local control and pain relief.

Yusuke Okuma: Surgical removable of solitary brain 
metastasis is a standard of care for this patient because 
it was symptomatic and >3 cm in size. I would not 
recommend surgical removal for the thoracic lesions in my 
clinical practice. However, recent progress in the medical 
technologies in surgery or radiotherapy has shown less 
invasion procedures and some oncologists may consider 
curative-intent “local treatment”. Also, until a few years 
ago, I had never recommended local treatment for patients 

with OM lesion(s). However, based on the recent serial 
successes proven in randomized phase 2 studies (9,24,25) , 
a consensus report from ESTRO and EORTC (6,26), and 
Japan Lung Cancer Society Guidelines’ recommendation (27) 
update, I cannot help suggesting patients to local treatment 
by surgical removal or ablation therapy for OM lesions of 
up to five sites within three organs (6). At the same time, 
the consideration for local treatment for OM lesions is 
still optional because of the limited evidence without any 
confirmative studies. As for patients with OM NSCLC 
harboring genetic alterations treated with targeted therapy, 
I do need to consider thoroughly in looking for the right 
patients who benefit from local therapy compared to those 
who are treated with chemotherapy. The results of the 
randomized phase 2 trial have shown us that local therapy 
for OM lesions has prolonged PFS by means of median 
survival time (24,28), but there is little meaning for cure 
based on the 2- or 3-year landmark (28). In this content, the 
patients will continue to be treated with less toxic targeted 
therapy, for example, osimertinib for EGFR mutation 
or alectinib for ALK-rearranged NSCLC, and it will be 
biologically plausible on the basis of tumor heterogeneity. I 
am guessing immune checkpoint inhibitors will extrapolate 
the existing pieces of evidence (29). As for the disadvantages, 
we need to consider the late phase toxicities induced by 
radiotherapy (9) or invasive perioperative risks, resulting in 
negative consequences such as being unable to continue to 
later lines of pharmacotherapy.

Chiara Lazzari: Despite the high percentage of objective 
response rate (ORR), and the prolongation of progression 
free survival (PFS) and OS in patients receiving targeted 
agents, due to intratumoral heterogeneity, complete 
responses are rarely observed, and the development 
of acquired resistance mechanisms inevitably emerge, 
therefore resulting into tumor progression. EGFR 
mutated NSCLC are heterogeneous tumors. Co-occurring 
mutations in TP53, PIK3CA, catenin beta-1 (CTNNB1) 
and RB1 (30) have been observed. Local treatments are 
used to target intratumor heterogeneity, with the aim to 
eliminate the quiescent surviving cells, not responding to 
treatment, and responsible for progression. No clinical trial 
has been designed yet to compare the efficacy of surgery 
over radiotherapy, and currently there are evidences from 
literature suggesting the impact of local strategies, but with 
no clear superiority of one over the other. In a phase II 
clinical trial, 49 patients with oligo-metastatic NSCLC (≤3 
metastatic sites), naive from previous therapies, stratified 
by the number of metastatic lesions, the presence of 
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brain metastases, the intrathoracic nodal status, and the 
presence of EGFR activating mutations or the EML4-
ALK rearrangement, were randomized between surgery 
and radiotherapy or maintenance treatment, following 
three months of systemic therapy, selected according to 
the molecular status (crizotinib in ALK positive patients, 
EGFR-TKIs in EGFR mutant patients, and platinum 
doublets in wild type population). The use of a local 
strategy significantly prolonged PFS (14.2 vs. 4.4 months, 
P=0.022) and OS (41.2 vs. 17.0 months, P=0.017) (31). 
Considering there is not a clear advantage in terms of 
efficacy of surgery over radiotherapy, co-morbidities, the 
patient’s ECOG PS, the age, the number of metastatic 
sites, the involvement of mediastinal lymph nodes and the 
location of metastases should be considered. In younger 
patients, with no mediastinal nodal involvement, and 
metastases in a single organ, surgery should be preferred, 
while radiotherapy should be the option in the other 
cases. Radical surgery could be associated with a higher 
probability of eradicating quiescent tumor cells, therefore 
prolonging survival. Moreover, the pathological evaluation 
of the tumor and lymph nodes allows to characterize the 
percentage of pathologic response following induction 
therapy, and to better define patient’s prognosis. However, 
further analyses are warranted to determine which is the 
best local treatment strategy.

What kind of induction therapy should we choose 
for such an OM patient? Chemotherapy or targeted 
therapy?
Duilio Divisi: The choice of induction therapy is now linked 
to the knowledge of the biological features of cancer, having 
not only a predictive but also a prognostic role. In patients 
with target alterations (sensitizing mutations of the EGFR 
gene, translocation of the ALK gene), the first-line use of 
TKIs (osimertinib, alectinib, brigatinib) showed a benefit in 
terms of PFS, OS, response rate (RR) and better tolerability 
than chemotherapy and chemoimmunotherapy. It is widely 
demonstrated in literature (15,32) that the use of the latest 
generation TKIs with activity on the central nervous system 
(osimertinib, alectinib, ceritinib) displays in the presence 
of oncogenic drivers (EGFR, ALK): (I) the reduction of 
the incidence of brain metastases; (II) the local control 
of the disease in patients who develop brain metastases, 
delaying radiotherapy as much as possible. Conversely, in 
the absence of target alterations, chemoimmunotherapy 
or immunotherapy based on PD-L1 expression levels, 
histology, performance status and comorbidities are the 

standard treatment. For the above, the best induction 
therapy can be considered that with osimertinib in the 
patient under examination.

Antonio Rossi: Induction therapy has the intent to 
eradicate nodal and micrometastatic disease, also achieving 
a shrinking of tumor volume and burden to reach the 
surgery, and allowing assessing the treatment response 
and treatment-induced changes in tumor biology. This 
derived information may guide the decision on the further 
treatment steps. Surgery after neoadjuvant treatment 
may be more challenging than the upfront one because it 
seems to be correlated with a higher risk of post-operative 
course. There is a limited experience with neoadjuvant 
administration of EGFR-TKIs indicating that their short-
term therapy provided a feasible treatment modality for 
patients with resectable or potentially resectable EGFR-
mutant NSCLC. It is well known that EGFR-TKIs 
showed a significantly higher response rate and safety than 
chemotherapy in metastatic NSCLC harboring EGFR 
sensitizing mutations, and osimertinib showed better 
outcomes than first-generation EGFR-TKIs. In such 
an OM patient, osimertinib was administered due to the 
presence of a sensitizing EGFR gene mutation detected 
from the resected brain lesion. The choice of osimertinib 
led to the lung and lymph node regression followed by the 
surgical radical resection that might further change the 
natural history of the disease also considering that, after 
an initial activity lasting around 10–14 months, a disease 
progression was reported in the majority of metastatic 
NSCLC patients, with the mechanisms of resistance that 
may vary. 

Alessio Cortellini: Being a stage IV patient, the medical 
treatment algorithm for this patient correctly followed 
the existing recommendations for patients with metastatic 
disease. Therefore, first-line osimertinib was the most 
appropriate choice.

Sang-Won Um: If the tumor harbors sensitizing EGFR 
mutations or ALK rearrangements, targeted therapy seems 
to be a good option. However, previous studies about 
neoadjuvant EGFR-TKIs or ALK-TKIs were usually small 
sample sizes and single-arm studies (33,34). More data are 
needed to elucidate the exact role of EGFR-TKIs or ALK-
TKIs in the neoadjuvant setting.

Yusuke Okuma: On the basis of the existing pieces 
of evidence, we need to choose the targeted therapy or 
chemotherapy depending on the genetic status. But it will 
be okay to treat them with local treatment alone if patients 
with OM lesions had not been on any pharmacotherapy if I 
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consider the induction pharmacotherapy to the patients. In 
my opinion, I will regard important as higher response rates 
based on the existing evidences at first to facilitate surgical 
removal as well as tolerability.

What is the best time interval between induction 
therapy and surgery?
Duilio Divisi: Currently, there are no data on the best 
time interval between induction therapy and surgery in 
OM disease of lung cancer. However, it may be reasonable 
to consider 8 weeks treatment approximately followed 
by instrumental re-evaluation (indirect data from the 
NeoADAURA study in the neoadjuvant setting) (35).

Antonio Rossi: Following neoadjuvant treatment, the 
patient is assessed for eligibility for surgery. It is generally 
agreed that if the patient is eligible, surgery should be 
performed up to a maximum of 12 weeks following the start of 
neoadjuvant treatment. The few experiences with neoadjuvant 
administration of EGFR-TKIs report a time interval from 
drug discontinuation to surgery of around one week.

Alessio Cortellini: There is no evidence to suggest this, 
as an induction approach was historically restricted to non-
metastatic patients. Good common sense would suggest that 
the correct timing would be the moment of best response, 
between 1 and 2 months.

Sang-Won Um: Although we have insufficient data for 
the optimal duration of induction therapy, a reasonable 
time interval should be guaranteed for the tumor shrinkage 
before surgery. Several studies adopted different time 
periods for induction therapy using EGFR-TKIs. In the 
ongoing NeoADAURA trial (NCT04351555) which 
evaluates neoadjuvant osimertinib alone, osimertinib 
p lus  chemotherapy (p lat inum + pemetrexed) ,  or 
chemotherapy alone in non-squamous stage II-IIIB N2 
NSCLC with confirmed EGFR mutations (exon 19 del 
or L858R), the duration of neoadjuvant osimertinib is  
>9 weeks (35). However, in EMERGING-CTON 1103 trial 
(NCT01407822), the duration of neoadjuvant erlotinib was 
6 weeks in stage III-N2 NSCLC with EGFR mutations (36).  
Interestingly, Chen et al reported that 29 patients with 
advanced EGFR-mutant lung adenocarcinomas underwent 
salvage lung resections after EGFR-TKIs with a median 
treatment duration of 5 months (37). For the optimal 
duration of induction therapy using osimertinib, we have to 
wait for the results for NeoADAURA and NEOS trials.

Yusuke Okuma: The optimal treatment interval with 
induction chemotherapy still remains unclear, but we 
usually adapt it according to the package insert. I recognize 

the appropriate intervals are 1–4 weeks for chemotherapy, a 
week for targeted therapy, and 4 weeks for anti-angiogenetic 
agents based on the treatment cycle or pharmacokinetics/
pharmacodynamics.

Chiara Lazzari: There are not clear evidences about 
the optimum duration of induction therapy. However, 
considering that, especially in molecularly selected patients 
receiving targeted therapy, the best percentage of objective 
response is observed within the first four months from the 
beginning of treatment, this interval should be considered in 
order to perform surgery at the maximum of tumor response.

What is the best adjuvant therapy for this patient after 
resection of all lesions? Targeted therapy alone or 
combined with adjuvant chemotherapy?
Duilio Divisi: Starting from the data from the ADAURA 
study (38), concerning radically operated NSCLC patients 
in stage IB-IIIA and transferring them to the OM disease, 
the best adjuvant therapy for this patient after resection 
of all lesions is the targeted therapy with osimertinib. The 
association with adjuvant chemotherapy should be evaluated 
based on the general clinical conditions, comorbidities and 
postoperative recovery.

Antonio Rossi: There is no consensus on what should 
be the best adjuvant approach after neoadjuvant EGFR-
TKI followed by surgery in patients affected by OM 
NSCLC harboring EGFR sensitizing mutations. The 
treatment strategy should be evaluated case by case by a 
multidisciplinary team. In this specific case report, the 
baseline OM disease of the patient was considered as an 
advanced disease and the multidisciplinary team decision was 
to continue osimertinib alone after thoracic surgery. This 
is shareable also in view of the delay of the chemotherapy 
administration and the effective treatment of adjuvant 
osimertinib with or without previous adjuvant chemotherapy.

Alessio Cortellini: There is no evidence to suggest this. 
The ADAURA trial enrolled patients regardless of the receipt 
of prior adjuvant chemotherapy, and confirmed the beneficial 
effect of adjuvant osimertinib in both groups (39). However, 
the case presented was a stage IV upfront, therefore I would 
have recommended targeted therapy alone.

Sang-Won Um: For this case which harbors EGFR 
L858R mutation, I will choose to use adjuvant osimertinib 
alone based on ADAURA trial (38). ADAURA trial showed 
that disease-free survival was significantly longer among 
those who received osimertinib than among those who 
received a placebo in stage IB to IIIA disease. Currently, 
there is insufficient evidence to support the use of adjuvant 
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targeted therapy plus chemotherapy. However, the role 
of adjuvant osimertinib ± chemotherapy is evaluated in 
ongoing NeoADAURA trial (35).

Yusuke Okuma: At this time, I stand to recommend 
cisplatin-based chemotherapy to the patients with 
completely resected NSCLC regardless of EGFR mutation 
status (40). I believe that molecular targeted agents have 
not shown enough evidence to be used as curative-related 
endpoints at this time. Of course, I understand that adjuvant 
osimertinib treatment for three years confirmed survival 
benefits from the ADAURA study (38). I will suggest the 
patients with completely resected NSCLC with Stage IIA-
IIIB be treated with Osimertinib to emphasize the survival 
benefit, but at this point, I cannot confirm that it will 
impact the patients in a radical way, until the results of OS 
at five years is presented from the ADAURA study.

Chiara Lazzari: There is no advantage of adding adjuvant 
chemotherapy to targeted therapy in a patient carrying 
EGFR activating mutation. The risk could be the onset 
of toxicity with no impact in terms of prolongation of 
survival. The maintenance with targeted therapy represents 
an efficient and safe strategy. Unfortunately, despite the 
good response observed and the radical surgery, acquired 
resistance mechanisms might emerge in the course of 
treatment. An option could be to molecularly characterize 
the tissue collected at the time of surgery with next 
generation sequencing (NGS), in order to confirm the 
presence of EGFR mutation or identify secondary resistance 
mutations within the tyrosine kinase domain of the EGFR 
gene, or molecular alterations in other genes. In case of these 
findings, platinum doublet chemotherapy for four cycles 
could be considered before maintenance with osimertinib.

Should whole-brain radiotherapy be performed after 
resection of intracranial metastatic tumor?
Duilio Divisi: Historically it has been shown (41) that, in 
patients with single brain metastasis undergoing surgical 
resection, whole-brain radiotherapy (WBRT) reduces 
the risk of recurrence at the surgical site and elsewhere in 
the brain, as well as prevents the risk of death from brain 
causes. To date, there is no evidence that adjuvant WBRT 
increases survival compared to surgery alone, while more 
evidence has been produced over the years on the risk of 
radio-induced neurotoxicity (42). In order to improve local 
control, it is current practice to use SRS or multi-fraction 
stereotactic radiosurgery (MF-SRS) which, compared to 
adjuvant WBRT, are characterized by similar OS rates, but 
lower chances of cognitive impairment and higher survival 

free from cognitive impairment (43). However, WBRT can 
be considered in patients who have a postoperative residual 
disease that is not amenable to further surgical treatment 
or conformal radiotherapy (44). Anyway, in these clinical 
situations, the WBRT can be omitted if the NSCLC 
patient is asymptomatic and shows EGFR mutation or ALK 
rearrangement susceptible to treatment with drugs that 
cross the blood-brain barrier.

Antonio Rossi: The brain is one of the most common 
sites for distant metastasis in NSCLC. The rationale for 
whole-brain radiotherapy is to eliminate potential brain 
microscopic disease. This justifies the use of whole-brain 
radiotherapy application after local therapies such as surgical 
excision or stereotactic radio-surgery. The application of 
whole-brain radiotherapy aims to improve local control, 
decreasing the chances for cerebral recurrence, but without 
benefit for survival, and may be accompanied by the risk of 
neurocognitive complications. In such an OM patient the 
use of osimertinib, which is able to cross the blood-brain 
barrier controlling the brain metastases also reducing the 
incidence of new brain lesions, can defer or even withhold 
the administration of whole-brain radiotherapy.

Alessio Cortellini: The addition of postoperative 
WBRT was historically considered the standard of care, 
as it demonstrated its efficacy in reducing the risk of local 
recurrence to the brain (both surgical site and other sites) 
in randomized studies (41,45). More recently, randomized 
trials provided evidence supporting the use of adjuvant 
SRS to the surgical site, as it is associated with a decreased 
risk of local recurrence in comparison to observation, and a 
decreased risk of neurocognitive side effects in comparison to 
WBRT (23). However, none of this evidence accounted for 
the role of adjuvant EGFR TKIs. Osimertinib in particular 
showed a brain Cmax greater than 16 times fold that of 
gefitinib, whilst the ADAURA trial confirmed its efficacy 
as adjuvant treatment (18,38). These findings suggest that 
adjuvant 3rd generation EGFR TKIs could be an effective 
and safe strategy for patients with radically resected 
brain metastases from EGFR positive NSCLC, although 
prospective control trials are needed to widely promote this 
approach (46).

Sang-Won Um: I think whole-brain radiotherapy is not 
necessary since the patient is receiving osimertinib which is 
a highly CNS penetrating agent. The cognitive impairment 
by whole-brain radiotherapy will negatively affect the 
quality of life in the relatively young patient (50 years old).

Yusuke Okuma: I would like to avoid treating with 
whole-brain radiotherapy as long as I can because of its 
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neurotoxicities including cognitive disorder at the late-
phase onset. Therefore, we always recommend the patients 
with cyberknife radiotherapy for either postoperative residual 
lesion showed the inferiority for WBRT (47), of course, 
based on the advice of a radiation oncologist. In terms of 
prophylactic cranial irradiation (PCI), no survival benefit is 
shown in a previous study for Stage III NSCLC (48) and, 
therefore, I am not going to recommend this patient to 
perform WBRT.

Chiara Lazzari: A boost of radiotherapy following 
surgery specifically on the resected metastases should be 
considered.
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