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Altered PD-L1 Expression in Non-Small Cell Lung Cancer 
Patient After Induction Chemotherapy: A Case Report
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Abstract

Targeting the immune checkpoint of programmed death ligand 1 (PD-
L1) and programmed cell death protein 1 (PD-1) with immunotherapy 
has improved the treatment of many tumors including non small cell 
lung cancer (NSCLC). Checking PD-L1 status must be done during 
the course of therapy. Changes of PD-L1 status with therapy have 
been described in several cancer subtypes with different treatment 
modalities including chemotherapy and immunotherapy. Here we 
present a case report of a locally advanced squamous lung carcinoma 
patient presenting a decrease of PD-L1 level after chemotherapy. 
This case will be added to the few reports describing such changes in 
PD-L1 expression after different treatment modalities. More data are 
needed to understand the underlying mechanisms and its treatment 
implications.
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Introduction

Lung cancer is the leading cause of cancer-related deaths 
worldwide [1]. Overall, the chance of developing lung can-
cer during lifetime is as high as one in 15 males and one in 
17 females with a higher incidence in smokers compared to 
non-smokers. Lebanon has the highest incidence of lung can-
cer among females and is the third highest among males in 
the Arab region [2]. Non-small-cell lung cancer (NSCLC) ac-
counts for approximately 80% of all cases. Concurrent chemo-

radiation therapy (CCRT) is the treatment of choice for locally 
advanced NSCLC (LA-NSCLC).

Programmed cell death protein 1 (PD-1) is a protein 
of the immunoglobulins family, present on the surface of T 
cells, B cells and macrophages [3]. It has a downregulat-
ing role in the immune response; when expressed by tumor 
cells, the PD-1 ligands, programmed death ligand 1 (PD-L1) 
and PD-L2 exert an inhibitory effect on T cells [4]. PD-1 
and PD-L1 belong to the immune checkpoint pathway. In tu-
mor environment, PD-L1/PD-1 interaction promotes tumor 
progression [5]. PD-L1 expression is upregulated in many 
tumors. PD-1 ligand on the surface of the T-cells interacts 
with its receptor PD-L1 on the tumor cell, thus inhibiting the 
anti-tumor activity of the immune system [6]. Nowadays, it 
is recently found that immune checkpoint inhibitors regulate 
this mechanism by releasing the block and reactivating the 
immune system against cancer cells [6-8], thus leading to 
tumor control by using self-immunity instead of using cyto-
toxic agents.

With the advances in lung cancer treatment, especially 
with the addition of checkpoint inhibitors to the therapeutic 
arsenal thus changing treatment strategies [9] and leading to 
improved survival in this population [10], checking the PD-L1 
status on tumor tissue is being used on regular basis either in 
the locally advanced or metastatic disease.

Case Report

Hereby we present a case of a 63-year-old, asymptomatic 
male patient with coronary artery disease post-angioplasty. 
A 7-cm necrotic mass was found in March 2018 on injected 
computed tomography (CT) chest done for suspicious lesion 
incidentally found on chest X-ray. Bronchoscopy was incon-
clusive and CT-guided tumor biopsy in April 2018 showed 
a poorly differentiated squamous lung carcinoma. Positron 
emission tomography-computed tomography (PET-CT) scan 
confirmed a Stage IIIC (T3N3M0) disease with left apical 
mass of 7 cm with standardized uptake value (SUV) of 25.21 
and bilateral hilar and subcarinal adenopathies, the largest 
measuring 13 mm with SUV 6.44. Treatment was started and 
patient was given three cycles of gemcitabine with carbopla-
tin as induction chemotherapy with the aim to render the tu-
mor operable or to continue with definitive radiotherapy ac-
cording to response. PET-CT scan was done in July 2018 and 
showed a good response with an irregular spiculated mass of 
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4.3 cm. Hilar adenopathy decreased to 10.3 mm with SUV 
dropping to 2.71 with no new findings seen. Following these 
results, left upper lobectomy with lymph node dissection was 
done in August 2018. We were left, on the postoperative tis-
sue, with a moderately differentiated keratinizing squamous 
cell carcinoma with a tumor of 4.5 cm associated with pari-
etal pleura invasion and presence of vascular emboli. Twenty 
eight lymph nodes were removed from hilum and subarctic 
region, anterior mediastinum, and para-esophagus and all 
were negative for malignancy. PD-L1 before chemotherapy 
on the initial biopsy was 60% versus 5% on the post-opera-
tive tissue, using the same Clone Dako 22C3 autostainer for 
evaluation.

Research involving non-routine analyses was approved by 
the Institutional Review Board at the Mount Lebanon Hospi-
tal and written informed consent obtained from the patient de-
scribed herein, in accordance with applicable local and inter-
national legal and ethical standards, including the Declaration 
of Helsinki of the World Medical Association.

Discussion

The case described in this report adds to the increasingly be-
ing of change in PD-L1 expression during therapy with either 
chemotherapy, targeted or immunotherapy [11-14]. Neoadju-
vant chemotherapy may up-regulate the expression of PD-L1 
in lung squamous cell carcinoma as was recently published 
[15]. A recently published study showed increased PD-L1 ex-
pression on tumor cells in head and neck squamous cell carci-
noma treated with TPF induction chemotherapy [16]. Another 
case report showed a decrease in PD-L1 level in NSCLC after 
chemotherapy including gemcitabine and platinum [17]. A 
paper published in Translational Oncology also showed sig-
nificant induction of PD-L1 expression in esophageal squa-
mous cell carcinoma after standard chemotherapy treatments 
including paclitaxel, 5-fluorouracil and platinum agents [18]. 
And even more, in ovarian cancer, it has been reported that 
chemotherapy induces PD-L1 overexpression via the nu-
clear factor-κB [19]. The value of this change in expression 
may be a prognostic marker that can be used in such cancer 
cases. Two recent studies have been published and reported 
an alteration of PD-L1 level (upregulation and downregula-
tion) after using either chemotherapy alone or concomitantly 
with immunotherapy in locally advanced NSCLC [20], [21]. 
Therefore, the results are a little bit contradictory regarding 
the effect of oncologic therapy on PD-L1 expression level. 
This controversy is to be more investigated in order to de-
fine and explain the exact effect of immunotherapy on treated 
cases according to PD-L1 on tumor cells and to tumor subtype 
and stage of the disease.

A study evaluating PD-L1 in epidermal growth factor re-
ceptor (EGFR) mutant patients showed an increased level of 
receptors post resistance to gefitinib used in the metastatic 
setting, thus suggesting the need to rebiopsy after progres-
sion on tyrosine kinase inhibitors [22]. The second biopsy is 
not to only check if T790m mutation is present and probably 
use osimertinib [23], but also to check the PD-L1 status in 

order to define the possible benefit from immunotherapy ac-
cording to expression level. The change in the PD-L1 level 
with therapy is neither cancer-type dependent nor treatment-
dependent.

Conclusions

In front of available data and the increasing number of cases 
being reported about such change in PD-L1 level with multiple 
types of treatment and in different malignancies and stages, we 
may need to rebiopsy every case on progression and to recheck 
to PD-L1 expression level and maybe other tumor markers in 
order to define the best treatment approach especially with the 
implication of immunotherapy in almost every single step of 
management regardless of the therapeutic approach used. This 
change in PD-L1 expression could have an impact on the sur-
vival of locally advanced and metastatic cases, either in lung 
cancer or maybe other solid tumors.

In front of these changes in PD-L1 expression that is be-
ing increasingly reported with different treatment modalities 
and several cancer types, we may need to consider biopsy af-
ter failure of each line of therapy and in the transition from 
neoadjuvant to adjuvant therapy in order to try to define the 
correct approach for the new line of treatment being consid-
ered. Furthermore, since PD-L1 is changing, we may think 
about retesting for microsatellite instability (MSI) for exam-
ple on therapy change, among other possible tumor markers 
that might be interesting. The change in the expression was 
not limited to chemotherapy or immunotherapy in any tumor 
stage. And this may lead us to new prognostic scores and will 
change survival data according to the expression pre and post 
intervention in locally advanced and metastatic cases not lim-
ited to lung cancer. These findings together may change our 
vision in treating new cancer cases. This needs further investi-
gations and reports.
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