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Background. Uncommon response during immunotherapy is a new challenging issue in oncology practice. Recently,
new criteria for evaluation of response to immunotherapy immune response evaluation criteria in solid tumors (iRECIST)
were accepted. According fo iRECIST, worsening of performance status (PS) accompanied to pseudoprogression
reflects most probably the true progression of the malignant disease.

Methods. A systematic review of the literature was made by using several electronic database with the following
search criteria: symptomatic pseudoprogression, atypical response, immunotherapy and lung cancer.

Results. In the literature, we identified five reports of seven patients treated with immunotherapy that met the inclu-
sion criteria. We also report our experience of patient with pseudoprogression and almost complete response after
one dose of immunotherapy.

Conclusions. As seen from our review, iRECIST criteria might be insufficient in distinguishing frue progression from
pseudoprogression in some patients with advanced NSCLC freafted with immunotherapy. More precise assessment

methods are urgently needed.
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Introduction

Immunotherapy is a new therapeutic strategy
for increasing number of malignancies including
non small-cell lung cancer (NSCLC). Check point
inhibitors affecting programmed death 1/pro-
grammed death ligand 1 (PD-1/PD-L1) signaling
pathway have become key drugs against metastat-
ic NSCLC.' Since the action of check point inhibi-
tors is different from cytotoxic and targeted thera-
py also the responses to immunotherapy could be
atypical.

One of unexpected response named pseudo-
progression, which is characterized by radiologic
enlargement of the tumor burden, followed by
regression or appearance of new lesions, was first
recognized in metastatic melanoma patients treat-
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ed with ipilimumab.®” Pseudoprogression was
observed in up to 10% of melanoma patients pro-
gressing on immunotherapy and is associated with
favorable long-term survival.® Radiologic pseu-
doprogression in patients with metastatic NSCLC
treated with anti-PD-1/PD-L1 therapy is reported
less common than in melanoma patients in the
range of 0-6%.91°

Standard for the evaluation of radiologic re-
sponse of the tumors to treatment is response evalu-
ation criteria in solid tumors (RECIST) system 1.1.16
Recently, after few immune adjusted criteria in
the past, new criteria for evaluation of response to
immunotherapy immune RECIST (iRECIST) were
proposed and accepted.” Most important change in
iRECIST is requirement for confirmation of tumor
enlargement after a minimum of 4 weeks and no
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later than 8 weeks from the last evaluation. Related
to this, new terminus for unconfirmed (iUCD) and
confirmed progressive disease (iCPD) were accept-
ed. Some other aspects are highlighted in iRECIST
regarding pseudoprogression. Worsening of clini-
cal and performance status (PS) should not be ac-
companied with pseudoprogression since it most
probably reflects the true progression of the malig-
nancy.”

Here we present the single institution experi-
ence of symptomatic pseudoprogression after one
application of anti PD-L1 therapy in a patient with
metastatic NSCLC followed by dramatic treatment
response to immunotherapy and report on the re-
view of symptomatic pseudoprogressions from lit-
erature.

Methods

A systematic review of the literature was made
by using several electronic database: PubMed (US
National Library of Medicine, http://www.ncbi.
nlm.nih.gov/pubmed), Scopus (Elsevier, http://
www.scopus.com/), Google Scholar (https://schol-
ar.google.it/), Web of Science (Thomson Reuters,
http://apps.webofknowledge.com/), De Gruyter
(https://www.degruyter.com/) and  Cochrane
Library (http://www.cochranelibrary.com/), with
the following search criteria: symptomatic pseu-
doprogression, atypical response, immunotherapy
and lung cancer.

Results

Altogether, five reports of seven patients treated
with immunotherapy were identified that met the
inclusion criteria (Table 1).172! In our analysis, three
males and five females (including our case) were
included with median age of 63 years (range 46—68).
PD-L1 expression was reported in three patients,
all treated with pembrolizumab. In all patients,
good partial or almost complete response was ob-
served between six and twelve weeks of treatment,
that lasted at the time of report. All other patients
with unknown PD-L1 expression were treated with
nivolumab. Only one of them continued treatment
for 12 months at the time of the report.

We present our case of 67 year-old female pa-
tient that was presented in September 2016 with
primary metastatic lung adenocarcinoma of the
left upper lobe with negative biopsy for epidermal
growth factor receptor (EGFR) mutation, anaplas-

Radiol Oncol 2018; 52(4): 365-369.

tic lymphoma kinase (ALK) and ROS] rearrange-
ment. Due to extensive disease with metastases
in the lung, axillary and abdominal lymph nodes,
bones, left kidney and suprarenal gland with
symptoms of pain in left hip, anorexia, fatigue
and PS 2 she started treatment with urgent radio-
therapy of the mediastinum, bulky mass on the
left neck and left hip. After the pain was relieved
with palliative radiotherapy, she started chemo-
therapy (ChT) with pemetrexed and carboplatin.
Immediately after completing 4 cycles of ChT a
progressive disease in the lung, right supraclav-
icular region, both suprarenal glands and subcuta-
neously was revealed, confirmed by FDG PET-CT
(Figure 1). Aspiration biopsy of the lymph node in
supraclavicular region was performed at that time
and 100% of PD-L1 expression was found. While
waiting for the result of PD-L1 expression her clin-
ical condition worsened with aggravation of pain,
muscle weakness, febrile state with no signs of in-
fection and respiratory insufficiency. Nevertheless
we decided to treat her with immunotherapy af-
ter her state was stabilized with supportive care.
Her PS was scored as 2 at that time. In March 8t
2017 she received first cycle of pembrolizumab.
Two weeks later her condition aggravated to PS
4 with more pain, loss of appetite and occasional
somnolence. Immunotherapy was stopped and
she was referred to palliative care 22 days after 1s
cycle of pembrolizumab and thereafter lost from
control. Three months later patient surprisingly
called her oncologist. She was at home working in
the garden with almost no pain, asking for con-
tinuation of treatment with pembrolizumad. On
medical examination few days later in June 2017
she was in PS 1 and actually continued treatment
with immunotherapy. One week after second
dose of pembrolizumab on June 2017 FDG PET-
CT was performed and almost complete response
was found (Figure 2). Patient continued treatment
with immunotherapy and until February 2018 she
received 13 doses with further clinical and radio-
logical stable disease.

Discussion

To the best of our knowledge, we are the first that
report on symptomatic pseudoprogression fol-
lowed by almost complete response in a patient
with metastatic NSCLC three months after one
dose of checkpoint inhibitor. Immunotherapy has
unique action and promotes immune system to in-
cite inflammation directed to tumor with no direct
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TABLE 1. Symptomatic pseudo progression: review of the literature
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Author, Sex/ Histology Initial stage  Line of PD-L1 Anti-PD-1/PD-L1 Time to PP Symptoms of PP Time to Subsequent
(Year), age systemic  expression response freatment
reference (years) therapy (months) (time)
Sarfay et al. F/68 squamous  locally 2 NR nivolumab 1 week Pain, sys.inflam.reac. 4 weeks NC (ém)
(2016)"7 NSCLC advanced
Kolla et al. M/46 SCLC NR 11 NR nivolumab NR SVCS, stenting req., 8 weeks NC (12m)
(201¢)' Card. tamponade,
Pericard.req.
Card.tamponade,
F/54 adenoca metastatic 5 NR nivolumab NR Pericard.req. 8 weeks ITS, osi
EGFR
ex21

lzumida et al. M/64 adenoca metastatic 6 NR nivolumab 2 months Gen.det. 3 months ITs,
(2017)1 [Treint. (11m)
Kumagai et al. F/62 adenoca locally 7 NR nivolumab 12 weeks Hemoptysis, 20 weeks Pacli, $-1
(2017)® advanced art.embol.req.
Hochmairetal.  M/63 adenoca locally 2 90% pembrolizumab 2 months Resp.insuf. (02 req) 6 weeks NC (13m)
(2017)2 advanced Gen.det., after PP

F/63 adenoca metastatic 2 Highly pembrolizumab 4 weeks Resp.insuf.(O2req) 3 months NC (19m)
Vrankar et al. F/67 adenoca metastatic 2 100% pembrolizumab 2 weeks Gen.det., 3 months [Treint. (11m)
(2018)

adenoca = adenocarcinoma; art.= arterial; card.= cardiac; det.= deterioration; embol.= embolization; ex21 = exon 21; gen.= general; insuf.= insufficiency; IT = immunotherapy;
m = months; NC = not changed:; NR = not reported, osi = osimertinib; pacli = paclitaxel; pericard.= pericardiocentesis; PP = pseudo progression; req.= required; reint.= reinitiated;
resp.= respiratory; S = stopped; S-1 = tegafur/gimeracil/oteracil; SVCS = syndrome vena cava superior; sys.inflam.reac.= systemic inflammatory reaction

cytotoxic impact on the tumor growth.?? As a result,
atypical responses are observed such as delayed
responses, pseudoprogression, hyperprogression
and abscopal effect.® These unusual phenomenas
could be explained by T cell recruitment and in-
filtration into the tumor together with edema and
necrosis.!® Also, the time of immune activation and
onset of clinical activity are not predictable yet.

In our case, symptomatic pseudoprogression
was accompanied by delayed response after only
one dose of check point inhibitor. This phenomena
opens questions about appropriate timing, dos-
age and frequency of immunotherapy. PD-1 and
PD-L1 inhibitors nivolumab, pembrolizumab and
atezolizumab were recently approved for the treat-
ment of advanced NSCLC and medical products
are prescribed every two or three weeks.?? As
immunotherapy harness the host immune system
in targeting the tumor, it could also trigger sys-
temic inflammatory response, which could be in
some patients followed by vigorous deterioration
of clinical and performance status.” It seems that
especially patients with high expression of PD-L1
might have extensive systemic inflammatory re-
sponse and current prescribed schedule of immu-
notherapy cause overtreatment. A marker of sys-
temic inflammatory response that was extensively
studied is pretreatment neutrophil-to-lymphocyte
ratio (NLR).3*32 In the retrospective cohort study of
175 patients with metastatic NSCLC treated with
nivolumab, pretreatment NLR > 5 was associated
with statistically inferior overall survival and pro-

FIGURE 1. PET CT of non-small cell lung cancer patient from Institute of Oncology
Ljubljana, at progression of disease after chemotherapy and before immunotherapy
on March 2017.
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FIGURE 2. PET CT of non-small cell lung cancer patient from Institute of Oncology
Ljubljana, three months after immunotherapy on June 2017.

gression free survival.®® NLR was not associated
with response to nivolumab. In this cohort pseu-
doprogression was observed in 2.9% of patients.®
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The differences in progression free survival (PFS)
and overall survival (OS) related to NLR were also
demonstrated in a study of metastatic melanoma
patients treated with ipilimumab.3* Whether NLR
is prognostic or predictive factor for OS is not clear
and more data are needed for final conclusions.

In the literature we found 7 cases of patient with
NSCLC treated with check point inhibitors that had
evidence of pseudoprogression accompanied with
worsening of clinical symptoms or PS. Five pa-
tients had worsening of disease-related symptoms
that needed major intervention and had deteriora-
tion to PS 4. Treatment with checkpoint inhibitors
was continued at the time of pseudoprogression
since there was no alternative treatment options
available.!”182021 In spite of iRECIST recommended
discontinuation of treatment in case of radiological
pseudoprogression combined with deterioration of
PS, all seven patients experienced improvement to
PS 0-1. All patients had benefit from continuation
of treatment and four of them were on treatment
over 11 months.

Differentiation of pseudoprogression from
true progression is a growing clinical challenge
that could prevent from interruption of effective
therapy or loosing time with ineffective treatment.
Expression of PD-L1 is the most studied predic-
tor biomarker for anti-PD-L1 therapy.®>¥ Trials
with pembrolizumab demonstrated improved out-
comes in metastatic NSCLC patients with PD-L1
expression > 50%.2% Three patients in our review
with symptomatic pseudoprogression that were
treated with pembrolizumab had PD-L1 expres-
sion over 50%. There are no clear data so far to
connect incidence of pseudoprogression and high
PD-L1 expression.

In few reports, pseudoprogression was con-
firmed with biopsy. In one of the cases, biopsy
revealed fibrotic tissue with infiltrating T lympho-
cytes but no viable tumor cells and in second case,
necrotic tissue with T cell infiltration was found.®
Biopsy is the most useful in distinguishing pseudo-
progression from true progression. Unfortunately,
the invasive procedures, which are usually needed,
patients often refuse.

Most important imaging techniques used in
daily clinical practice for evaluation of response to
immunotherapy in NSCLC with iRECIST are CT,
MRI and PET CT.!* Some other imaging technics
and radiotracers are under investigation for better
interpretation of atypical responses with immu-
notherapy. Dual Energy CT (DECT) can better re-
vealed changes in the intratumoral vascularization,
while Immuno-PET is a new metabolic imaging
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strategy that combine labeled monoclonal antibod-
ies specific for T cells antigens.?%

Conclusions

Uncommon response during immunotherapy is a
challenging issue in the current oncology practice.
As seen from our review, iRECIST criteria might
be insufficient in distinguishing true progression
from pseudoprogression in some cases, especially
in patients with performance status deterioration.
More precise assessment methods are urgently
needed and some promising are under investiga-
tion. Besides iRECIST criteria, considering PD-L1
expression and histological features might be use-
ful approach in clinical decision for immunothera-
py continuation.
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