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Transformation of ALK expression and PD-LI 0%
to PD-LI| 90% only after surgery: the need for
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Abstract: Lung cancer is still diagnosed at a late stage although novel diagnostic techniques are
inuse. However, as pharmacogenomics have evolved novel targeted therapies either with tyrosine
kinase inhibitors or immunotherapy can be currently used as daily treatment. We present the
case of a woman with anaplastic lymphoma-positive expression and programmed death-ligand
1 (PD-L1) 0% score upon diagnosis who underwent therapeutic surgery and represented PD-L1
90% expression, however, without anaplastic lymphoma kinase expression. Transformation of
the tumor or new tumor is a question to be answered for this patient and possibly we should try
and direct rebiopsies for this group of targeted therapy patients.
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Introduction

Lung cancer is still diagnosed at a late stage although we have novel diagnostic equip-
ment such as the electromagnetic navigation, radial probe endobronchial ultrasound
(EBUS), and the convex probe EBUS.!? However, nowadays the investigation of the
tumor genome has led to the development of novel therapies. Non-small-cell lung cancer
(NSCLC) patients with metastatic disease and specifically those with adenocarcinoma
are being investigated for EGFR, anaplastic lymphoma kinase (ALK), B-Raf proto-onco-
gene (BRAF), and proto-oncogene tyrosine-protein kinase ROS (ROS1). These genes
when expressed in the tumor then tyrosine kinase inhibitors (TKIs) can be administered
in oral form.? Recently, programmed death-ligand 1 (PD-L1) was investigated, and the
degree of its expression was associated with the effectiveness of immunotherapy, at least
for pembrolizumab as first-line treatment.* Currently, there are two immunotherapeutic
compounds for second-line treatment: nivolumab and pembrolizumab. Nivolumab has
presented effectiveness in second-line treatment indifferent of the PD-L1 expression.’
Patients with EGFR-positive expression might develop resistance, and therefore, we
investigate either with liquid biopsy or tissue rebiopsy for the T790M mutation.®’ In
the case of T790M, osimertinib is administered. We do not need rebiopsy in the case
of ALK-positive patient disease relapse, we can administer second-line TKIs directly.
There are cases where disease relapse manifests with a different expression, and this
is the case that we present below.

Case presentation
A 65-year-old woman presented with a mass in the left lower lobe (5 cm) and an
enlarged number 11 left lymph node station. Positron emission tomography—computed
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tomography (PET-CT) was performed with positive 9SUV
grade from the main lesion and 4.5SUV from the station 11
left; there were no other pathological lymph nodes according
to the PET-CT (Figures 1-2). Biopsy was performed from the
main lesion with CT guidance, and convex probe EBUS was
used for additional staging of the mediastinum (Figure 3). The
diagnosis was NSCLC adenocarcinoma from the main lesion;
however, the lymph node was negative for cancer. The patient
had a body mass index of 40 kg/m? and arthritis without any
heart problems and a normal spirometry; however; she and
her relatives denied surgery and next generation sequencing
was performed. Additionally, fluorescence in situ hybridiza-
tion (FISH) was performed and revealed ALK transloca-
tion/fusion (Figure 4). Crizotinib 250 mg was initiated and
continued for 2 years without any adverse effects and upon
restaging with PET-CT stable disease was observed and the
mass upon her final restaging had a diameter of 2.3 cm and
4SUV and there was no pathologically enlarged lymph node.
Therefore, again surgery was proposed and the patient agreed.
Sixteen months after surgery, a small lesion of 1.2 cm was
observed right under the diaphragm and next to the vertebra
with PET-CT 6SUV and biopsy was performed (Figure 5).
Again, it was NSCLC adenocarcinoma with next generation
sequencing negative for any gene mutation and negative ALK
translocation/fusion with FISH; however, PD-L1 expression

was 90% (Figure 6). We performed PD-L1 in the main tumor
lesion and the expression was 0% (Figure 7).

Staining protocol for PD-LI IHC 22C3
pharmDx Dako

Step 1: Tissue specimens after deparaffinization and
rehydration are led in target retrieval procedure with
target retrieval solution, low pH (Code RT100/PT101/
PT200 Dako) for 20 minutes at 66°C.

Step 2: The Autostainer racks with the specimen slides
are placed on Autostainer Link 48 (Dako). The instru-
ment will perform the staining process by applying the
appropriate reagent, monitoring the incubation time, and
rinsing slides between reagents. The reagent times are
preprogrammed in the Dako Link software.

Step 3: Counterstain with hematoxylin (Link)
(CodeK8008).

Step 4: Mounting with nonaqueous, permanent media.

Pembrolizumab 200 mg every 20 days was initiated, and
the patient is under follow-up till date.

Discussion
Tumor heterogeneity is well known, and it is observed
not only in the main tumor but also between the different

Figure | Main lesion with positive positron emission tomography—computed tomography (PET-CT).
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Figure 2 Positron emission tomography—computed tomography with lymph node station number || left (arrow).

Figure 3 Left, computed tomography of the thorax with lymph node station number |1 left; middle, the carina of the left upper and lower lobe; and right, the lymph node

22 left with the convex probe ultrasound.

metastatic lesions and lymph nodes. This observation has
been verified with surgical specimens.® Moreover, it is
known that for several gene expressions such as the ALK,

BRAF, ROS1, and PD-L1, tissue samples are necessary,
while for EGFR and T790M cells are enough to determine
the gene mutation.’ The case that we currently present has
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been observed before in another patient.'® Furthermore, it
has been previously observed that in the mutation for EGFR
and KRAS and translocation/fusion for ALK, these genes
play a role in the expression of PD-L1 in the case where
the tumor expresses both.!! In this case, TKIs should be
administered.!? It has been observed that a tumor might

Figure 4 ALK gene rearrangement by FISH in the case of lung adenocarcinoma with
positivity in 31% of neoplastic cells. FISH, ZytoLight SPEC ALK dual color, break
apart probe (ZytoVision GmbH).

Abbreviation: ALK, anaplastic lymphoma kinase; FISH, fluorescence in situ
hybridization.

transform from adenocarcinoma to small-cell lung cancer
(SCLC) or the main lesion might remain the same while
metastatic sites might transform and then therapy has
to change.'>!'* In another case, an adenocarcinoma with
EGFR-positive expression was transformed to SCLC and
then again to adenocarcinoma with T790M.!>!¢ Chemo-
therapy might transform a SCLC to adenocarcinoma with
T790M expression, but also, osimertinib might transform
an adenocarcinoma with T790M expression to SCLC.!>!7
There are also cases where afatinib administration trans-
formed adenocarcinoma to SCLC'® and both SCLC and
squamous cell carcinoma.'® Moreover, it has been observed
that ALK-positive patients might transform to SCLC.?
Tumor rebiopsy is necessary because tumor transformation
might occur or another tumor might arise and appropriate
treatment has to be provided.

Ethics approval and consent to
participate

A written informed consent has been provided by the patient
to have the case details and any accompanying images pub-
lished. Institutional approval is not required to publish the
case details, only the patients consent.

Figure 5 Positron emission tomography—computed tomography with the disease relapse lesion under the diaphragm 1.2 cm.
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Figure 6 PD-LI| expression to the relapse site (nodule under the diaphragm).

Notes: (A) Programmed death-ligand |-positive case with whole membranous staining (intense |+ and 2+) in 90% of neoplastic cells; (B) hematoxylin/eosin of the same

case (undifferentiated lung adenocarcinoma), magnification x100.

Figure 7 Main tumor PD-L| expression after surgery.

Notes: (A) Programmed death-ligand |-negative case without any membranous, whole or partially positive, magnification x100; (B) hematoxylin/eosin of the same case with

numerous neoplastic adenocarcinoma cells, magnification x100.
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