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Abstract. Background: Despite their remarkable efficacy in
metastatic non-small cell lung cancer (NSCLC), EGFR- and
ALK-targeted therapies have not been shown to confer any
survival benefit in stage Il disease, even in subsets of patients
with driver mutations. Case Studies: Here, two patients with
unresectable stage III NSCLC carrying mutations in the ALK
(case 1) and EGFR (case 2) genes are presented. Treatment
of the patient carrying an ALK mutation with an ALK inhibitor
and the patient carrying an EGFR mutation with an EGFR
inhibitor resulted in dramatic and durable responses.
Conclusion: These cases demonstrated that ALK or EGFR
mutation-positive stage III NSCLC patients can be treated
with the corresponding inhibitors. They also highlight the
urgent need for prospective data to assess their potential
efficacy in order to improve patient outcomes.

Despite several important advances in screening and
treatment in the past decade, lung cancer remains one of the
most common and lethal malignancies worldwide. In the
United States, there are an estimated 234,000 new cases each
year, with over 154,000 related deaths annually (1). Non-
small cell lung cancer (NSCLC) comprises 80-85% of all
lung cancer diagnoses (2).

The management of locally-advanced (stage III) NSCLC
remains a controversial topic, despite ongoing efforts to
elucidate the optimal treatment approach. Among the
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primary reasons for this lack of consensus are the clinical
heterogeneity of stage III disease as well as continued
evolution in diagnostics, staging systems, and clinical trial
definitions. The current standard of care for unresectable
stage III NSCLC is concurrent chemotherapy and thoracic
radiation, followed by consolidation immunotherapy with
durvalumab for those who respond to treatment (3, 4).
Sequential chemotherapy and radiation can be used in
patients who are unable to tolerate concurrent treatment.
The use of tyrosine kinase inhibitors (TKIs) that target
common driver mutations involving the epidermal growth
factor receptor (EGFR) has previously been studied in
locally-advanced disease with disappointing results. Indeed,
phase 3 studies have failed to show any significant benefit
from the use of EGFR inhibitors in unresectable stage III
NSCLC, even in subsets of patients with known activating
EGFR mutations (5, 6). Recently reported interim results
from the ADJUVANT trial, which evaluated adjuvant
gefitinib versus chemotherapy in resected stage I-IITA
NSCLC, did show a benefit in progression-free survival
(PFS) in patients with EGFR mutations, however overall
survival (OS) data are not available yet (7). Parallel attempts
to evaluate the use of TKIs targeting anaplastic lymphoma
kinase (ALK) translocations in this setting have similarly
failed to demonstrate any meaningful survival benefit (8-10).
Consequently, there is no proven role for EGFR or ALK
inhibitors in locally-advanced NSCLC, even in patients
whose tumors harbor these driver mutations. The RTOG
1306 trial attempted to clarify this issue in a prospective
manner by randomizing unresectable stage III patients with
EGFR or ALK mutations to 12 weeks of induction therapy
with a corresponding TKI followed by concurrent
chemoradiation versus chemoradiation alone (11). However,
this trial was terminated after 5 years due to poor accrual,
perhaps because of low molecular testing rates in patients
with non-metastatic disease. To our knowledge, there are
only four case reports of using TKIs as neoadjuvant or
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induction therapy in stage III disease, which reflects the
tremendous paucity of data regarding therapy of these
patients (12-14).

Herein, we describe two recent cases with mutation-
positive unresectable stage III NSCLC, treated with an ALK
inhibitor (Case 1) and an EGFR inhibitor (Case 2).
Treatment resulted in dramatic clinical and radiographic
responses. In both instances, this non-standard approach was
selected only after extensive discussion with each patient
regarding standard treatment options and the potential risks
of employing a non-standard treatment strategy.

Case 1

A 49-year-old female former smoker initially presented in
March 2014 with several months of progressive dyspnea,
cough, and neck pain. Imaging showed a right upper lobe
lung mass as well as bulky hilar, mediastinal, and
supraclavicular lymphadenopathy, all hypermetabolic in
nature. Brain imaging was normal. Biopsies of the lung and
supraclavicular masses
Interphase fluorescence in situ hybridization (FISH) testing

showed lung adenocarcinoma.

revealed that 16% of cells were positive for an atypical ALK
gene rearrangement, though no fusion partner was reported.
According to the most current edition of the American Joint
Committee on Cancer (AJCC) staging manual at that time
(7th ed), her disease was characterized as stage IIIB
(TIN3MO) and was therefore considered inoperable (15).

The patient was deemed unlikely to be able to tolerate
concurrent chemoradiation given the large size of the
radiation field required and the associated toxicities. Thus,
a sequential approach, with systemic induction therapy
preceding local radiation therapy, was recommended. Her
induction regimen consisted of cisplatin plus pemetrexed, to
which concurrent ALK inhibition using 250 mg crizotinib
twice daily was added in order to maximize chances of a
response given the extent of her disease. Repetition of the
imaging after 2 cycles showed marked improvement, as
seen in Figure 1. This coincided with a dramatic clinical
improvement, and so she chose to stop crizotinib given the
lack of any clear clinical guidelines in this situation. She
then began thoracic radiation therapy and continued with
cisplatin and pemetrexed. She completed 4 cycles of
chemotherapy and 60 Gy of radiation without major issues
aside from mild dehydration and diarrhea, and then chose to
resume crizotinib thereafter. Imaging around this time
confirmed a sustained complete response to therapy, which
was maintained for over 4 years on serial follow-up studies.
She then developed multiple renal cysts and worsening
diarrhea so she was switched to a next-generation ALK
inhibitor, alectinib. She is now approaching 5 years since
her diagnosis and continues to have no evidence of disease
on imaging.
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Case 2

A 55-year-old female never-smoker initially presented in
July 2017 with several months of persistent cough. Imaging
showed a large left lower lobe mass with hilar and
mediastinal lymphadenopathy, all hypermetabolic in nature.
Brain imaging was normal. Biopsies of the lung and
mediastinal masses showed lung adenocarcinoma, and
molecular analysis revealed an EGFR exon 19 deletion.
According to the AJCC 8th edition staging manual, her
disease was characterized as stage IIIC (T3N3MO) and was
therefore considered inoperable (16).

As in Case 1, the patient was deemed unlikely to be able
to tolerate concurrent chemoradiation due to the extent of her
disease, and so a sequential approach was again
recommended. Given her EGFR mutation, a second-
generation EGFR TKI (afatinib 40 mg daily) was
administered as an induction agent prior to chemoradiation,
after an extensive discussion regarding this non-standard
strategy. This medication was well tolerated, associated only
with self-limited grade I diarrhea and rash. The patient
remained on afatinib for 4 months with dramatic
symptomatic improvement. Repetition of the imaging
showed near complete anatomic and metabolic response, as
seen in Figure 2. Again, given the lack of clear clinical
guidelines in this situation, the patient chose to stop afatinib
treatment and continue with concurrent chemoradiation, with
4 cycles of cisplatin and pemetrexed being given during
thoracic radiation treatment to a total of 60 Gy. Two months
after completing chemoradiation, she unfortunately presented
with new-onset seizures and was found to have multiple
brain metastases. She was started on steroids and anti-
epileptics in the hospital and afatinib was resumed with good
clinical and radiographic response on continued follow-up.
She is now approaching 2 years since her diagnosis.

Discussion

The remarkable efficacy of EGFR and ALK inhibitors in
metastatic NSCLC has transformed the treatment of this
disease and has helped to usher in the era of precision
medicine in oncology (12, 17-23). Despite this degree of
clinical activity, these agents have yet to show any
convincing survival benefit in randomized clinical trials
(RCTs) evaluating their use in earlier stages of disease.
Indeed, there is little-to-no evidence to support the use of
these therapies in the stage III setting, despite the widely
held belief that patients with unresectable stage III NSCLC
are likely to already have micro-metastatic disease (24, 25).
Furthermore, previous attempts to study this issue in a
rationally-designed prospective RCT (RTOG 1306) were
unfortunately hindered by poor accrual, ultimately leading to
trial termination. This represents a glaring knowledge gap in
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Figure 1. Comparison of pre-therapy (A, B, C, D, E) and post-therapy (a, b, c, d, e) positron emission tomography (PET) scans for the patient in
Case 1, who was treated with crizotinib plus 2 cycles of cisplatin/pemetrexed in the 6-week interval.

our current understanding of stage III NSCLC and thus
embodies a key lingering question in the management of this
complicated disease. Our experience, described above, helps
highlight the fact that these agents can have clinically
meaningful activity in this setting, despite the lack of a
strong evidence base, and should therefore continue to be
studied to assess for potential efficacy.

In this report, patients with high-volume stage III disease
with targetable mutations who were deemed unable to
tolerate concurrent chemoradiation based on their disease
burden are presented. Current standard-of-care guidelines in
these situations would suggest a sequential approach to
delivering chemotherapy and radiation. However, it has been
well-established that this approach leads to significant
reductions in response rate as well as in median and long-
term overall survival when compared to the concurrent
approach (26, 27). After extensive discussion with these
patients, an unconventional approach of using the respective
TKI up-front was chosen, as opposed to saving it for an
overt metastatic recurrence in the future. This strategy was
employed in hope of achieving a response significant enough
to allow the patients to proceed with concurrent therapy,
which remains the standard and most optimal definitive
management in this situation. It is very important to note, as

alluded to earlier, that this approach was fraught with
uncertainty as it remains unclear how to actually integrate
the use of these agents into the complicated treatment
protocols for stage III NSCLC.

Fortunately, our patients experienced dramatic responses
which allowed them to complete concurrent therapy in a
timely manner. Importantly, although radiographic benefit
was confirmed by imaging after 6 weeks of crizotinib (Case
1) and after 4 months of afatinib (Case 2), the onset of
clinical benefit in terms of symptomatic improvement
occurred quickly, in the range of 1-2 weeks in each case.
Both cases also demonstrated the potential durability of these
responses. The patient carrying an ALK mutation remained
on crizotinib for over 4 years with no evidence of disease,
and was only switched to another agent when she developed
multiple renal cysts, a known though rare side effect of
crizotinib (28). The patient carrying an EGFR mutation
unfortunately developed brain metastases 2 months after
completing chemoradiation while still off afatinib, which
again highlights the fact that the optimal integration of TKIs
with conventional treatment in this setting remains unclear.
Fortunately, however, her intracranial disease remained
responsive to afatinib upon resumption of this agent and she
is now doing well. Ultimately, these medications were
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Figure 2. Comparison of pre-therapy (A, B, C, D, E) and post-therapy (a, b, c, d, e) positron emission tomography (PET) scans for the patient in
Case 2, who was treated with afatinib monotherapy in the 4-month interval.

tolerated well in the induction setting, both when used
concomitantly with chemotherapy (as in Case 1) and when
given as monotherapy (as in Case 2). This is an especially
important point given the high toxicity rates associated with
concurrent chemoradiation reported in clinical trials (5, 29).

Conclusion

Despite many attempts to expand the indications for targeted
therapies in NSCLC, these highly selective and effective
tyrosine kinase inhibitors remain approved only in the
metastatic setting. Though there has not yet been any
convincing data supporting the use of such agents for
unresectable stage III disease, even in patients with relevant
driver mutations, the cases described above demonstrate their
efficacy and tolerability. Our experience suggests that these
agents may be a potential option for induction therapy in
patients who cannot tolerate concurrent chemoradiation, and
highlights the ongoing and unmet need for prospective data
in order to improve patient outcomes.
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