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ABSTRACT

Background Little evidence has been generated for how best to manage patients with non-small-cell lung cancer
(nscLc) presenting with rarer clinical scenarios, including oligometastases, oligoprogression, and pseudoprogression.
In each of those scenarios, oncologists have to consider how best to balance efficacy with quality of life, while
maximizing the duration of eachline of therapy and ensuring that patients are still eligible for later options, including
clinical trial enrolment.

Methods An expert panel was convened to define the clinical questions. Using case-based presentations,
consensus practice recommendations for each clinical scenario were generated through focused, evidence-

based discussions.

consensus and areas of uncertainty identified.

pseudoprogression
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Results Treatment strategies and best-practice or consensus recommendations are presented, with areas of

Conclusions 1In each situation, treatment has to be tailored to suit the individual patient, but with the intent of
extending and maximizing the use of each line of treatment, while keeping treatment options in reserve for later lines
of therapy. Patient participation in clinical trials examining these issues should be encouraged.
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BACKGROUND

Little evidence has been generated for how best to treat
patients with non-small-cell lung cancer (NscLc) present-
ing with rarer clinical scenarios, including oligometas-
tases, oligoprogression, and pseudoprogression. In each
of those scenarios, oncologists have to consider how best
to balance efficacy with quality oflife, while maximizing
the duration of each line of therapy and ensuring that
patients are still eligible for later options, including clin-
ical trial enrolment.

METHODS

An invited expert panel of thoracic oncology specialists
in medical and radiation oncology and anatomic and mo-
lecular pathology was convened. Panellists were tasked
to perform an evidence-based overview of specific topics
related to oligometastatic and oligoprogressive NscLc and
to pseudoprogression on immuno-oncology agents. Case
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presentations were used to illustrate typical examples of
those rare clinical situations, and after an overview of
the evidence by all attendees, evidence-informed recom-
mendations for practice were developed. The guideline
presented here was drafted by the first author with the
assistance of a medical writer, and all authors provided
feedback. The final guideline was approved by all authors
and submitted for publication.

RESULTS

Non-Central Nervous System Oligometastatic and
Oligopersistent Wild-Type NSCLC

Case Description

An incidental left upper lobe mass found in a 59-year-old
male ex-smoker during a coronary angiogram was followed
by serial computed tomography (cT) imaging until slight
growth prompted investigations. Combined positron-
emission tomography and ctimagingin March 2016 identi-
fied a2.3 cmleft upperlobe mass (standardized uptake val-
ue 13.6), and biopsy showed an adenocarcinoma, which was
EGFR- and ALK-negative (Figure 1, left panel). A positron-
emission tomography-positive 1.8 cm mass was also
noted in the left adrenal gland (Figure 1, right panel), and
although an adrenal biopsyin April 2016 showed only rare
atypical cells, there was some concern that this location
might represent a single site of metastatic disease.

InJune 2016, the patient had aleft upperlobelobectomy
to remove a 2.3 cm node-negative invasive adenocarcino-
ma. Because the adrenal biopsy was non-diagnostic, benefit
ofthe doubtled to planning for an adrenalectomy. However,
before that surgery occurred, the patient developed a rap-
idly growing malignantright supraclavicular lymph node,
and repeat imaging confirmed significant progression of
his adrenal metastasis.

Carboplatin—gemcitabine chemotherapy was initi-
ated, but by the 3rd cycle, the supraclavicular node had
progressed, although the adrenal metastasis had shrunk
to 6x5 cm from 8x7 cm. Because the patient was PD-L1
positive [250% tumour progression score by the Dako
28-8 pharmDx PD-L1 immunohistochemistry assay (Dako
Corporation, Glostrup, Denmark)], he received 4 cycles of
pembrolizumab. Initially, there appeared to be no clinical
response, but after the 4th cycle, the patient experienced a
rapid and excellent response such that the node in his neck

FIGURE 1 Combined positron-emission tomography—computed
tomography imaging in March 2016 shows a 2.3 cm left upper lobe
mass (left panel) and a positive (standardized uptake value 12.2) 1.8 cm
mass in the left adrenal gland (right panel).

was no longer palpable, and the adrenal metastasis had
shrunk further to 2.9x1.5 cm by July 2017 (Figure 2). The
patient continues on treatment and is doing well.

Panelist Presenters
Drs. J. Laskin and P. Cheung

Clinical Questions
What is oligometastatic nscLc, and proportionally,
how many patients present in this fashion?
Is oligometastatic NscLc a distinct clinical entity?
Which patients warrant aggressive, localized ablative
therapy of all sites of metastatic disease, either as
initial therapy or after induction chemotherapy?

Oligometastasis, a term first formally defined in 1995,
refers to a minimal metastatic state in which patients
have a low burden of metastatic disease with only a small
number of metastatic sites at initial presentation of their
illness. Given that metastatic burden is a continuum, some
authors question the existence of the oligometastatic state?.
However, many believe thatitrepresents a distinct group of
patients who mighthave a more favourable outcome and in
whom more aggressive therapy might be warranted. There
are data to suggest that, compared with patients having
more diffuse disease, those with fewer sites of metastases
might experience longer survival3-°. The recognition that
different sites and numbers of metastases are associated
with different prognoses has been integrated into the 8th
edition of the staging system for NscLc, in which malignant
effusions orisolated contralateral lung metastases are con-
sidered M1a, a single site of extrathoracic metastatic dis-
ease is considered M1b, and more extensive extrathoracic
metastatic disease is considered M1c®. “Oligopersistent
disease” is a closely related concept referring to an oligo-
metastatic state that, after systemic therapy, either persists
or is induced from a more widely metastatic state.

It is known that patients with a solitary site of meta-
static disease (most commonly brain or adrenal gland) who
undergo surgical resection of both their primary and the
metastasis can occasionally experience long-term survival
or cure, and that dual resection is a generally accepted
treatment strategy for such patients’®. Whether patients
with wild-type NscLc and more than a solitary site of distant
metastatic spread should be considered for more aggressive
localized therapy was the topic for discussion.

FIGURE 2 Computed tomography imaging in October 2016, before
administration of pembrolizumab (left panel), and in February 2017,
after 4 cycles of pembrolizumab (right panel).
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The development of increasingly sophisticated radio-
therapy techniques [stereotactic body radiation (SBRT),
also called stereotactic ablative radiation (saBr)] allows
for the delivery of radical doses of radiation safely in a
very short treatment time to almost any body site!, thus
making the local control option feasible for some patients
with metastatic NscLC.

Therationale for the treatment of oligometastatic and
oligopersistent disease arises from the fact that, rather
than develop metastases at new sites, many patients with
advanced NscLc treated with systemic therapy relapse at
a site of pre-existing disease!'13, Hypothetically, those
sites will harbour chemotherapy-resistant clones and can
serve to seed other sites with metastases. There are data
to suggest that the larger the tumour deposit, the greater
the likelihood of residual resistant clones, and thus the
greater the likelihood of benefit from local control of that
lesion!®. Thus, it might be possible to delay the onset of
treatment resistance and the development of new sites
of metastases by aggressive ablative local therapy to the
oligometastatic sites.

The absolute number of metastatic sites that consti-
tutes the upper limit of the oligometastatic state remains a
subject of debate, ranging from 3 or fewer” or 5 or fewer!'>16
to 6 active extracranial lesions (3 each in liver and lung
parenchyma)!’. Estimates of its occurrence fall into the
26%-55% range®151819 with the variation likely repre-
senting definition differences. Anindividual patient meta-
analysis of 757 patients having 1-5 either synchronous or
metachronous NscLc metastases found that most oligome-
tastases were either in brain (35.5%) or lung (33.6%), fol-
lowed by adrenal gland (13.0%), bone (8.5%), other (7.8%),
liver (2.4%), and lymph node (2.4%)'6. The meta-analysis
revealed that, in patients treated with ablation to all sites
of disease, including the primary, median overall surviv-
al was 26 months, and survival at 1, 2, 5, and 8 years was
70.2%, 51.1%, 29.4%, and 23.4% respectively. The longest
survival times were observed in patients with metachro-
nous metastases and an absence of nodal disease, but the
5-year overall survival rate was still 13.8% in patients with
synchronous metastases and N1-2 disease.

Data about whether the treatment of oligometastatic
or oligopersistent disease alters the natural history of ad-
vanced NscLc are limited, given that most of the published
literature consists of retrospective case series or single-arm
phase 11 trials and are thus subject to selection bias. Data
suggest that, for treated patients, progression-free survival
(prs) or even overall survival might be prolonged in com-
parisons with historical controls'”2%, The optimal sequenc-
ing of systemic therapy and local ablative therapy (LAT)
remains unclear. Initial ablative treatment to all disease
might delay the need for initiation of systemic therapy in
selected patients. It might also be a useful strategy for those
not felt to be suitable for systemic therapy because of poor
performance status or comorbidities, or for patients who
want to avoid the toxicities of systemic therapy. However,
somewhat more data about the use of local ablative ther-
apies as consolidation treatment after the use of systemic
therapy are available.

In asmallrandomized phase 11 study, 49 patients with
oligometastatic NscLc (<3 sites of metastatic disease) who

hadreceived atleast 4 cycles of chemotherapy or 3 months
of an appropriate targeted therapy and who had not pro-
gressed were randomized to maintenance systemic therapy
or to sBRT to all sites of disease, followed by maintenance
therapy’. Most patients (88%) had wild-type EGFR. The trial
was halted early because a significantimprovement in prs
in favour of sBRT was observed (11.9 months vs. 3.9 months;
hazardratio: 0.35; p=0.0054), with no significant toxicities.

Since the consensus meeting, a second small (29 pa-
tients) single-centre randomized phase 11 study, enrolling
only patients with wild-type EGFR and up to 5 sites of meta-
static disease in addition to the primary lesion, has been
published.Italsorevealed increased prs (9.7 monthsvs. 3.5
months, p = 0.01) with no significant increase in toxic ef-
fects?!. In that study (NCT02045446 at http://ClinicalTrials.
gov/), patients who experienced stable disease or a partial
response [by the Response Evaluation Criteria in Solid Tu-
mors (RECIST)] after 4-6 cycles of first-line platinum-based
chemotherapy wererandomized to sABR plus maintenance
chemotherapy or to maintenance chemotherapyalone. The
results satisfied the hypothesis that using sABr prevented
local failure at the original disease sites—the most likely
sites of first recurrence. Based on the findings of that study,
the use of radiation therapy after chemotherapy is being
evaluated in a phase 111 setting for patients with limited
metastatic NSCLC.

Consensus Statement

Overall, the current level of evidence does not support the
routine use of LAT as the initial treatment in oligometastatic
disease, for which systemic therapy remains the standard
of care. Local treatment approaches could be considered
for patients not suitable for, or who refuse or want to delay,
systemic therapy.

Some available data suggest that the use of consolida-
tive local ablative radiotherapy (sBRT) to all sites of disease
in patients without progression after first-line systemic
therapy might lead to longer prs without undue toxicity.
Those data were obtained mostly in patients with EGFR
wild-type NscLc. We encourage the enrolment of such
patients into ongoing clinical trials [such as NRG-LUOO2
(NCTO03137771 athttp://ClinicalTrials.gov/)] that are exam-
ining this issue. Outside a clinical trial, such an approach
could be considered in selected patients.

Non-Central Nervous System Oligoprogressive
Oncogene-Driven NSCLC

Case Description— Oligoprogressive
Oncogene-Driven NSCLC, ALK Rearrangement

A previously well 42-year-old male never-smoker first
presented in 2009 with extensive pulmonary infiltrates,
biopsy-proven to be adenocarcinoma. During the sub-
sequent year, he received multiple therapies, including a
platinum doublet, pemetrexed, and erlotinib.

By mid-2010, the patient was very symptomatic with
progressive disease, and results of fluorescence in situ
hybridization testing revealed that he had an ALK rear-
rangement. He started treatment with crizotinib in October
2010 and experienced a dramatic response [Figure 3(A-C)].
He continued on crizotinib for several years. However, in
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March 2014, ct imaging showed a new nodule in the right
lowerlobe [Figure 3(D)]. Because the patient’s performance
status was good and he remained asymptomatic, crizotinib
was continued despite further progression in that nodule
[Figure 3(E)].

One year later, in January 2016, imaging showed con-
tinued growth of the nodule in the right lung and a new
area of tumour growth in the left upperlobe [Figure 3(F,G)].
Given a concern for the possible development of symptoms
from the left lung tumour, treatment with sBrT was deliv-
ered to the right lung in June 2016 and to the left lung in
August 2016. Follow-up cT imaging in April 2017 showed
typical radiation-related changes in both lungs and ongo-
ing disease control [Figure 3(H,I)]. The patient has expe-
rienced only those two isolated areas of progression. The
bulk of his metastatic burden has remained under control,
and he remains well while still taking crizotinib.

Panelist Presenters
Drs. J. Rothenstein, S. Brule, R. MacRae, S. Banerji, and
D. Hao

Clinical Questions
What s oligoprogression, and how often does it occur?
When might treatment past progression with a tyro-
sine kinase inhibitor (Tx1) be considered for patients
with extracranial progressive disease?

Compared with standard platinum-based chemother-
apy, targeted therapy for oncogene-driven (EGFR-mutated
and ALK-translocated) NscLcis associated with significantly

FIGURE 3 Computed tomography imaging showing the course of
illness: (A) Before administration of crizotinib, October 2010. (B) Af-
ter crizotinib treatment, December 2010. (C) Continued response
to crizotinib, January 2013. (D) A new metastasis in the right lung,
March 2014. (E) Growth of the metastasis, February 2015. (F) An area
of tumour growth in the left upper lung, January 2016. (G) An area of
tumour growth in the left upper lung, May 2016. (H) Right lower lobe
lesion after stereotactic body radiotherapy, April 2017. (1) Left upper
lobe lesion after stereotactic body radiotherapy, April 2017.

improved outcomes??-33, Most patients treated with an ap-
propriate targeted therapy will experience some degree of
tumour shrinkage. However, treatmentresistance remains
aninevitable occurrence, and at some point, all patients on
targeted therapy will progress. Acquired resistance to first-
line Tx1s typically develops after 9-12 months on erlotinib,
gefitinib, or afatinib??:242528 and after approximately 11
months on crizotinib3!.

Acquired resistance can be attributed to a number of
different mechanisms (concisely described elsewhere?)
thatcaneither already existatlow frequency in subclones at
diagnosis or that can develop under the selective pressure
of drugexposure3+3%. Three different patterns of resistance
canbe observed with k1 therapy: isolated central nervous
system (cNs) progression without extra-cNs progression
(discussed in a later subsection), generalized disease pro-
gression requiring a change in therapy (extra-cns with or
without cNs progression), and oligoprogression36,

Oligoprogressive disease describes a situation in which
a patient develops disease progression in one or a limited
number of sites after a targeted therapy has resulted in
either a period of stable disease or a partial or complete
response3437, Some definitions describe a specific num-
bers of lesions, such as “<4 discrete lesions amenable to
invasive/non-invasive ablation”38. The frequency of oli-
goprogression during TKI treatment varies depending on
the definition used and whether isolated cNs progression is
included; however, estimates range from 15% to 47%1:3738,
Oligoprogressionis felt to arise as a consequence of tumour
heterogeneity, and the development of an isolated resistant
subclone at only 1 or a few metastatic sites3.

An increasingly common method for treating oligo-
progression in NscLc patients with driver mutations is to
continue the Tk1 thatis controlling the greater proportion of
the disease, while using LAT to eradicate the resistant clones
in the area or areas of progression. Given its relatively few
fractions and short treatment time, sBRT might be preferred
to more extended radiation schedules or invasive surgery,
both of which can be associated with longer interruptions
of the TkI. Retrospective studies suggest that aggressive
local treatment can eradicate TKi-resistant oligometasta-
ses and could have several theoretical benefits, including
prevention or treatment of local symptoms and compli-
cations from a growing tumour; prevention of secondary
seeding by the TkI-resistant clone or clones; and potential
for ongoing maintenance with the current Tx1, which might
be providing overall clinical benefit despite oligoprogres-
sion. Retrospective data suggest that SBRT can permit
continuation of the Tk1 and delay the time to a change
in therapy. For example, in a review of 18 patients with
EGFR mutation—positive disease treated with LAT, the me-
dian time to another progression event was 10 months, and
the median time to a change in therapy was 22 months’, In
another cohort of 46 patients, the median time to another
progression event was 7 months?*!. Similar results were
observed in a cohort of 33 patients with ALK-positive lung
cancer who experienced progression while on crizotinib.
In 14 patients with oligoprogression who were suitable
for LaT, the median total duration of crizotinib was 28
months, compared with 10 monthsin those who progressed
and were not suitable for LaT*?. Data suggest that higher
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radiation doses might lead to better local control of the
oligoprogressive sites, although itisunclear whether doses
as used for curative intent are required in this setting34.

Retrospective studies such as the foregoing are inherently
susceptible to selection bias, and the lack of a control arm
precludes definitive conclusions about the true value of LaTin
this setting. However, based onlimited data, guidelines from
the U.S. National Comprehensive Cancer Network currently
recommend this strategy®. Ongoing clinical trials conduct-
ed specifically in oligoprogressive oncogene-driven NscLC
(summarized in Kim et al.*®) will help to provide prospective
evidence for the use of this strategy in this situation, and
participation in such trials should be encouraged. Likewise,
as in the case of EGFR wild-type NscLc, there is also a desire
to evaluate the role of LAT in oligopersistent disease after a
period of time on a TKI in oncogene-driven disease. Sites of
residual tumour could be more likely to harbour resistant
subclones that could lead to treatment failure. Ongoing trials
are studying this strategy (see NCT02759835, NCT01941654,
and NCT01573702 at http://ClinicalTrials.gov/).

Consensus Statement

Canadian oncologists believe that certain selected patients
with limited extra-cns oligoprogression, who are otherwise
experiencing clinical benefit and good tolerance of their
targeted therapy, could be considered for an approach that
combines LAT with continuation of their current targeted
therapy. Generally, to avoid prolonged interruption of the
targeted therapy, and because it is safe and effective, SBRT
or sABR is, when possible, preferred to more protracted ra-
diation courses or surgery. Careful and close follow-up of
treated patientsisrequired, because additional progression
events are expected.

Case Description—Baseline CNS Oligometastatic
Disease, Both Wild-Type and Oncogene-Driven

In October 2014, an otherwise healthy 49-year-old male
architect presented with an 18-month history of progres-
sive fatigue; intermittent left chest pain; and retrosternal,
back, and eye pain.

Staginginvestigations revealed a dominant left upper
lobe mass, with widespread metastases to mediastinal
lymph nodes, lung, pleura, and brain. Biopsy of the lung
lesions confirmed adenocarcinoma. Molecular testing
of the biopsy sample revealed the presence of the EGFR
exon 21 L858R mutation.

In November 2014, the patient received whole-brainra-
diotherapy (wBRT). He then started gefitinib. In December
2014, after 6 weeks of gefitinib, the patient demonstrated a
slight interval decrease in the left upper lobe mass, stable
small pulmonary nodules, and stable or improved brain
metastases (Figure 4). The patient continued with gefitinib
and continued to show a decrease in enhancing brain le-
sions and stable disease in the chest.

In January 2016, after 14 months taking gefitinib, the
patient began to experience some headaches, and mag-
netic resonance imaging of the brain showed an interval
increaseinacerebellarlesion. Theremainder of his disease
burden was stable, and so the cerebellar lesion was treated
with stereotactic radiosurgery (srs), and the patient was
continued on gefitinib.

In May 2016, after 18 months on gefitinib, the patient
wasstill clinically well, but chest crimaging suggested early
progression, with slightly more prominent pulmonary nod-
ules, suggestive of possible lymphangitic carcinomatosis.
The patient continued gefitinib with closer monitoring.

By the following month, June 2016, brain magnetic
resonance imaging revealed that 6 enhancing lesions
in the brain were starting to enlarge (Figure 5). The
patientreceived further srs to all lesions and continued
taking gefitinib.

In August 2016, the patient started to experience mild
hemoptysis. Imaging by cT showed an increase in the size
of the dominant left upper lobe mass, a bilateral increase
in pulmonary nodules, appearance of new nodules, and
worsening lymphangitic carcinomatosis [Figure 6(A,B)].
The molecular analysis of a biopsy sample from the left
upper lobe mass revealed that the patient had an EGFR
T790M resistance mutation. The gefitinib was therefore
stopped after 21 months, and treatment with osimertinib
was started.

By September 2016, brain magnetic resonance im-
aging showed 2 enlarging brain metastases, which were
treated by srs. The patient continued on osimertinib, and
by December 2016, after 3 months on the drug, his best
response was stable disease. Chest ct imaging showed a
slight decrease in the size of the left upper lobe mass, with
the remainder of his disease being stable [Figure 6(C)].

By March 2017, he had been treated with osimertinib
for 7 months. A routine restaging ct showed that his pul-
monary disease was completely stable, but a new para-
aorticlymphnode (1.8x2.2 cm) was visible. The nodule was
irradiated (25 Gyin5 fractions), and osimertinib treatment
is ongoing.

A O £ 74\ — _
FIGURE 4 Computed tomography imaging of chest at baseline (left
panel) and after 6 weeks of gefitinib therapy (right panel), December
2015.

FIGURE 5 Magnetic resonance imaging of brain in June 2016 shows
1 of 6 enhancing lesions enlarging slightly.
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FIGURE 6 Computed tomography imaging (A) at baseline; (B) at August 2016, showing an increase in in the size of the dominant left upper lobe
mass, an increase in bilateral pulmonary nodules, appearance of new nodules, and lymphangitic carcinomatosis; and (C) at December 2016, showing
a slight decrease in the size of the left upper lobe mass with osimertinib treatment.

Panelist Presenters
Drs. S. Brule, D. Roberge, V. Hirsh, N. Leighl, and D.J. Stewart

Clinical Questions
How should patients with brain oligometastases be
treated?

Patients who present with symptomatic brain metasta-
sesrequire appropriate treatment with corticosteroids and
consultations with radiation oncology or neurosurgery (or
both). There has been a shift away from the use of wBRT,
because it has become clear that this therapy is associ-
ated with short-term effects of asthenia and longer-term
neurocognitive toxicity. Many authors advocate that its
use be avoided or postponed whenever possible38. Thus, if
radiationisfelttoberequired (either as definitive treatment
or after resection), patients, whenever suitable, should be
considered for srs. For patients with 1-4 metastases, SRS is
replacing wBRT, because sRrs is associated with improved
cognitive outcomes#4-46,

Multiple randomized trials have compared wBRrT and
srs with srs alone or wBrt alone**-5!. In general, those
studies have shown that overall survival is as good with
srs alone as with strategies that use wBRT. At the time
points studied, neurocognitive functioning has been better
preserved with srs alone; however, cNs recurrences are
more common with srs alone than when wBRT is used.
Strategies to decrease the neurocognitive effects of weRt
include the use of memantine, an N-methyl-p-aspartate
receptor antagonist used in the treatment of dementia®?,
and the concept of hippocampal avoidance, which is being
studied in randomized trials.

For patients with surgicallyresected metastases, adju-
vant srs, compared with wBRT, provides inferior intracra-
nial control at 12 months [40.7% (95% confidence interval:
25.9%t0 64.2%) vs. 81.5% (95% confidence interval: 68.1% to
97.5%)]46. Although the randomized trial did not show that
the use oflocal srs, compared with whole-brain treatment,
is associated with an increased risk of leptomeningeal re-
lapse, multiple published retrospective experiences show
that such relapse can be an important pattern after srs
alone®3. Careful surveillance is a crucial component of
any strategy, especially when wsrrt is withheld, and the
issues of neurocognitive impact and increased intracranial
recurrence have to be discussed with patients.

In patients presenting with asymptomatic brain me-
tastases that do not require corticosteroids and for whom

urgentlocal therapyis notfelt to be required, consideration
could be given toinitiating systemic therapy—particularly
for patients with an oncogenic driver, in whom targeted
agents have a high likelihood of controlling cns disease.
Studies of gefitinib, erlotinib, and afatinib have revealed
intracranial disease control rates of up to 89% in patients
with NscLc showing common EGFR mutations®%. In
patients with measurable cNs disease, response rates of
up to 40% have been reported®*°%57, Similarly, in ALK-
translocated NscLc, crizotinib leads to intracranial dis-
ease controlin 56% of patients with previously untreated
brain metastases and in 62% of patients with previously
treated brain metastases, with an objective response
rate in the range of 18%-33% depending on whether the
patient has received prior treatment®®. Control of cNs
disease appears to be even higher with newer ALk inhib-
itors. In the phase 111 ASCEND-4 trial comparing ceritinib
with chemotherapy as first-line therapy®?, ceritinib was
associated with an intracranial response rate of 73% in
patients with measurable disease, and at 24 weeks, a 70%
rate of disease control in all 54 patients with brain meta-
stasis (both measurable and non-measurable). In the more
recently reported phase 111 ALEX trial®®, which compared
crizotinib with alectinib as first-line treatment, analysis
of patients with measurable disease found that alectinib
was associated with longer prs overall and with an 81%
intracranial response rate (38% complete response rate)
compared with crizotinib’s 50% intracranial response rate
(5% complete response rate), with a median duration of
intracranial response of 17.3 months compared with 5.5
months. Furthermore, the risk of cNs progression was
markedly reduced with alectinib, even in patients with
baseline cNs metastases.

Standard platinum doublet chemotherapy has also
been shown to have intracranial activity in ALK-positive
NscLc. For example, in PROFILE 1014, disease control rates
with chemotherapy, while less than those with crizotinib,
were approximately 40% at 12 weeks and 20% at 24 weeks
in patients with previously treated brain metastases®.
Similar results were seen for the chemotherapy arm of as-
CEND-4, with an intracranial disease control rate of 55% at
24 weeks32. Fewer data about the value of chemotherapyin
the treatment of EGFR mutation—positive brain metastases
are available. In a pooled analysis of patients enrolled to
Lux-Lung 3 and 6, rates of cNs progression with chemo-
therapy were similar to rates seen with afatinib in patients
both with and without brain metastases at baseline®®.
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Newer TK1s might result in even better outcomes for
patients with brain metastases. Initial results of the phase 111
AURA3 trial showed a longer duration of prs for osimertinib
compared with platinum therapy plus pemetrexed in the
subgroup of patients with cNs metastases®!. Independent
radiologic assessment of all intracranial metastases for that
trial is ongoing, and so intracranial response and disease
control rates are not yet available. Preliminary data from
the FLAURA trial comparing osimertinib with erlotinib or
gefitinib as first-line therapy in NscLc patients with common
EGFR mutations were recently presented®?, demonstrating
that osimertinib shows durable cns control. Similarly,
lorlatinib and brigatinib, next-generation ALK/ROSI in-
hibitors, demonstrated substantial intracranial efficacy in
phase 11 trials®364,

Although data are limited, response rates to chemo-
therapy in previously untreated brain metastases from
EGFRwild-type lung cancer appear to approach response
rates in extracranial disease®®*—although response rates
appear to be lower than those observed with targeted
therapies in mutation-positive disease and could be lower
than those observed with platinum-doublet chemotherapy
in ALK-positive NscLc, given data suggesting that ALK-
positive cancers might be more susceptible to peme-
trexed®®67. Thus, any patient with wild-type nscLc for
whom local brain-directed therapy is delayed in favour of
a trial of systemic therapy will have to be monitored very
closely for cNs progression.

Oligoprogression in the CNS in Patients Without Baseline
CNS Metastases and With Oncogene-Driven NSCLC: In
some patients, the cNs will be the sole site of progression,
while extracranial disease remains completely or mostly
controlled; in others, cNs progression will be just one
component of more generalized disease progression. In
NSCLC, CNs metastases are a frequent occurrence, affecting
21%-64% of patients!>%8, with one third of patients pre-
senting with brain metastasis at baseline®®. The rates of cNs
progression with first-line Tx1 are 20%-46% for NscLc pa-
tients with ALK-positive translocations®®°® and 22%-52%
for NscLc patients with EGFR mutations!384069 Treatment
decisions will depend on the degree of progression both
intracranially and extracranially, and on the systemic
treatment options remaining for the patient. Regardless,
patients with symptomatic cNs metastases require the
approach described earlier: corticosteroids and a referral
to radiation oncology or neurosurgery (or both).

In patients with oncogene-driven asymptomatic cNs
progression in the setting of more widespread progres-
sion, a change of systemic therapy is usually warranted.
If another targeted agent with cns activity is available,
treatment with that agent and careful cns surveillance
can be considered. In patients with cNs oligoprogression
alone, consideration could be given to local brain treatment
and continuation of the current targeted therapy that is
controlling the extra-cns disease. Alternatively, ifanother
targeted agentis available thathas cNs activity, withholding
local therapy and switching to the other targeted agent,
with careful brain surveillance, could also be considered.

In patients with ALK-positive NscLCc in whom
oligoprogressive cNs disease develops during crizotinib

treatment, some data suggest that both ceritinib and
alectinib (both available in Canada) can lead to an
intracranial response, at rates of 45% and 52%-67% re-
spectively’%-72. Osimertinib has been approved by Health
Canada for patients with an acquired EGFR T790M resis-
tance mutation after first- or second-generation Tkis. A
subset analysis of the Aura 3 trial demonstrated that pa-
tients with 1 or more measurable or non-measurable cNs
metastases on baseline brain imaging experienced a sig-
nificantly longer median prs with osimertinib than with
chemotherapy: 11.7 months compared with 5.6 months
(p=0.004). The cNs objective response rate was 70% with
osimertinib and 31% with chemotherapy for those with
evaluable disease in the brain’.

Asymptomatic Oligoprogression in the CNS in Wild-
Type NSCLC Without Baseline CNS Metastases: In this
situation, greater consideration should be given to local
therapy (srs, if feasible), given that data about the role of
systemic therapies, either further cytotoxic chemotherapy
orimmunotherapy, are limited. Responses in the cns with
immunotherapy have been reported”7, but the relevant
data are too preliminary to routinely support the use
of immunotherapy specifically for the treatment of cNs
metastases. If a local therapy is deferred in this situation,
very careful cNs monitoring is recommended.

Consensus Statement

If clinically appropriate and possible, wBRT should be de-
ferred in favour of srs. With small-volume asymptomatic
brain metastases, consideration might be given to starting
with systemic therapy, particularly if the patient has an
oncogenic driver. Careful brain surveillance is vital to
ensure disease control in the cns.

Pseudoprogression with Immuno-oncology Agents
in NSCLC

Case Description

In February 2016, a fit 80-year-old woman with EGFR- and
ALK-negative adenocarcinoma of the lung was started on
therapy with a PD-1 inhibitor. Originally diagnosed with
metastatic NscLc in 2013, her previous treatments had in-
cluded carboplatin doublet chemotherapy and single-agent
pemetrexed in addition to stereotactic radiation to liver
and brain.

AtrestaginginJune 2016 after several months of a PD-1
inhibitor, the patient’s liver lesions had grown in size, as
had her paratracheal lymph node [Figure 7(A)]. Because she
remained fit, with an Eastern Cooperative Oncology Group
performance status of 0 and good tolerance to treatment
save for a mild rash and hypothyroidism, the patient was
continued on the PD-1 inhibitor. After 4 more doses, she
was restaged, with clear evidence of improvement [Fig-
ure 7(B)], thus demonstrating that the original imaging
was indicative of pseudoprogression. The patient was
therefore continued on therapy. By February 2017, she was
experiencing clinical deterioration, with increased pain
and worsening performance status. At that point, imaging
confirmed significant disease progression [Figure 7(C)] and
immunotherapy was discontinued.
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FIGURE 7 Changes in computed tomography imaging over time.
(A) In June 2016, compared with an earlier image, liver metastases have
increased to 2.0 cm and 1.4 c¢m; the paratracheal node has increased
to 1.2 cm; the right upper lung mass measures 3.7 cm (stable), but has
changed in shape and decreased in attenuation. (B) In August 2016,
liver metastases have decreased to 0.9 cm and 0.9 cm; the paratracheal
node has decreased to 6 mm; the right upper lung mass has decreased
to 2.6 cm. (C) In February 2017, the liver metastasis has increased to
1.7 cm; the paratracheal node is stable; and the right upper lung mass
has increased to 9.3 ¢cm, with invasion of the mediastinum.

Panelist Presenters
Drs. G. Nicholas, P.K. Cheema, N. Daaboul, M.S. Tsao,
R.Juergens, and N. Blais

Clinical Questions
What is pseudoprogression?
How is it determined?
How often is it observed in NscLc?
How should a patient who manifests radiologic disease
progression while on an immuno-oncology agent
be treated?

Immunotherapy can be effective in NscLc: approxi-
mately 20% of patients with advanced disease experience
durable responses with immune checkpoint inhibitor
therapy?’8. Multiple anti-PD-1 and -PD-L1 antibodies have
become standard therapies in the first- or second-line
treatment of patients with advanced nNscLc™77-8° and still
others are in various phases of clinical development. In
contrast to cytotoxic chemotherapy and targeted agents,
immunotherapy is associated with a number of response
patterns, including delayed response to therapy, disease
regression that continues even after therapy is discontin-
ued, and pseudoprogression. Pseudoprogression has to be

differentiated from hyperprogression—veryrapid disease
progression associated with clinical deterioration that has
been described with immuno-oncology agents® and which
is not discussed here.

Definitions of pseudoprogression vary, but generally
describe apparent tumour growth arising from a treatment
effectrather than true disease progression. Distinguishing
between pseudo and true disease progression is crucial
to avoid prematurely discontinuing an effective therapy,
while at the same time not continuing an ineffective, costly,
and potentially toxic treatment and losing an opportunity
to move on to another therapy if the patient deteriorates
clinically from true disease progression.

Intheinitial clinical trials ofimmuno-oncology agents,
it was clear that patients were occasionally manifesting
radiologic disease progression that met RecisT 1.1 criteria
for progressive disease, but were felt to be clinically benefit-
ing from treatment. Those patients were continued on study
therapy, and some subsequentlywent on to experience either
a radiologic response or more prolonged stabilization of
disease after the initial progression. After this “atypical”
or “unconventional” response pattern was recognized, at-
tempts were made to standardize its measurement using ei-
therinternational consensus (for example, immune-related
response criteria®?) or agent- and protocol-specific criteria
(for example, in clinical trials of nivolumab’™78). More
recently, the immunotherapy RECIST (iRECIST) criteria,
based on Recist 1.183, have been published?®:. The irecisT
framework standardizes tumour response evaluation in
clinical trials of immunotherapy agents, but it requires
further validation and is not meant for decision-making in
routine clinical practice. However, aspects of iRECIST are
helpful in defining pseudoprogression.

Pseudoprogression might manifest as temporary
tumour growth or development of new lesions (or both)
on imaging, subsequently followed by disease stabiliza-
tion or a disease response®®. The cause of the apparent
tumour growth is unclear, but might possibly be related
to infiltration of the tumour with immune effector cells
and inflammation.

Table 1 summarizes differences between disease
progression and pseudoprogression. Although changes
in tumour size over time as measured on serial radiologic
imaging will eventually distinguish the two, the patient’s
clinical status at any given time is crucial. With true dis-
ease progression, the patient is more likely to experience
a deterioration in performance status and worsening of
disease-related symptoms. With pseudoprogression, the
patient’s performance status usually remains stable or
improves, systemic symptoms might or might notimprove,
and symptoms of tumour enlargement might or might not
be present.

In clinical trials, some cancer patients treated beyond
RECIST disease progression with immuno-oncology agents
appear to do well®%, However, in NscLc, pseudoprogression
isuncommon; data from clinical trials in NscLc reveal that
such “unconventional” responses occur much less than
10% of the time (Table 11). Thus, although many patients
have been treated past response in the clinical trials of
immune agents, many received only a few additional
cycles of therapy, suggesting that the greatest proportion
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TABLE |

Differences between disease progression and pseudoprogression®?

Characteristic

Pseudoprogression

Disease progression

Performance status

Systemic symptoms

Symptoms of tumour enlargement
Baseline tumour burden

New lesions

Biopsy outcomes

Improves or is stable
Might or might not improve
Might or might not be present
Initial increase, followed by response or stabilization
Appear, then remain stable or subsequently respond

Evidence of immune-cell infiltration

Deteriorates
Worsens
Is present
Increase
Appear and increase in size

No evidence of immune infiltration

TABLE Il Patients with non-small-cell lung cancer in trials of immuno-oncology therapy demonstrating pseudoprogression (PP)
Reference Drug Criteria used for PP Treatment past progression
(trial name) progressive disease (n/N) (% PP only)

Borghaei et al., 201578 Nivolumab RECIST 1.1 16/292 5.5 (range: 0.1 to 20.5+)

(CheckMate 057, nonsquamous) at 5.56 months
Brahmer et al., 201574 Nivolumab RECIST 1.1 9/135 6 (range: 0.8 t0 6.5)

(CheckMate 017, squamous) at 3 months
Nishino et al., 201657 Nivolumab RECIST 1.1, 0/56 0

irRECIST

Fehrenbacher et al., 201677, Atezolizumab RECIST 1.1 5/144 3

and Artal-Cortes et al., 201788

(POPLAR)
Kazandjian et al., 20178 Anti-PD-1 RECIST 1.1 10/535 1.9

(3 pooled trials, unidentified)

RECIST = Response Evaluation Criteria in Solid Tumors; irRECIST = immune-related Response Evaluation Criteria in Solid Tumors.

of those patients were experiencing true disease progres-
sion (Table 111). Those observations highlight the rarity
of pseudoprogression and the rarity of long-term benefit
resulting from treating past progression. Given current un-
certainty about therole of PD-L1 statusin selecting patients
for immuno-oncology therapy, no data of which we are
aware correlate baseline PD-L1 status and the likelihood
of experiencing pseudoprogression. Given that genuine
pseudoprogression is uncommon, the panel recommends
close follow-up imagingin patients who continue treatment
beyond progression to ascertain whether ongoing benefit
is being achieved.

Consensus Statement

Canadian oncologists emphasize that pseudoprogression
is uncommon in patients with NscLc treated with PD-1/
PD-L1 inhibitors. In patients showing clinical evidence
of deterioration at radiologic progression, therapy should
be discontinued, and the patient should be switched to
another line of therapy, if appropriate. When selecting
patients to continue on immunotherapy past RECIST pro-
gression, oncologists should use clinicaljudgment and take
the patient’s clinical characteristics and burden of illness
into consideration. Patients who continue immunotherapy
must be in stable clinical condition, have no signs of rapid
disease progression, and be tolerating the treatment. Pa-
tients who continue immunotherapy have to be continually
monitored and re-imaged by cT at 4-8 weeks to ensure that

theyare noton atrajectory of true disease progression. No
biomarkers are currently available to delineate between
pseudo and true disease progression.
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TABLE Il Characteristics of treatment past progression with immunotherapy

Reference

Treatment past progression

(trial name)
Pts treated
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(KEYNOTE-001) (range: 2-592 days)
Fehrenbacher et al., 20167° 5/144
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Kazandjian et al., 20178° 121/535 23 Not stated 10/535 1.9
(3 pooled trials, unidentified)
Rittmeyer et al., 201780 243/609 40 3 Cycles Not published

(OAK)

(range: 1-34 cycles)

Pts = patients.
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