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In the past decade novel agents are on the market for non-small cell lung cancer adenocarcinoma based
on pharmacogenomics. The epidermal growth factor receptor mutation, anaplastic lymphoma kinase and
programmed death-ligand 1 investigation is necessary in the everyday clinical practice for the oncologic
patient. Immunotherapy is nowadays the novel therapy for advanced stage non-small cell lung cancer
with two agents nivolumab and pembrolizumab. In the current case series we will present adverse ef-
fects from our centers and comment on the treatment and follow-up of the patients.
© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

During the past ten years a bloom of novel therapies has been
observed for non-small cell lung cancer [1,2]. In specific based on
the pharmacogenomics of the cancer novel targeted drugs are on
the market [3]. The epidermal growth factor mutation (EGFR) and
the anaplastic lymphoma kinase (ALK) should be first investigated
in non-small lung cancer (NSCLC) adenocarcinoma. Moreover;
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nowadays programmed death-ligand 1 (PD-L1) has to be also
investigated as in the case of >50% overexpression the patient can
receive immunotherapy (pembrolizumab) as first line treatment.
The programmed death-ligand 1 (PD-L1) overexpression can be
investigated also in squamous cell NSCLC. In the case where both
EGFR and >50% PD-L1 is observed then the patient should start its
first line with tyrosine kinase inhibitors (TKIs) [4]. The cost of
immunotherapy still remains high when compared to the standard
non-specific cytotoxic therapy [5], however; the progression free
survival is higher and less adverse effects for the patients. We
present two cases with adverse effects due to immunotherapy
administration and comment on them.
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Fig. 1. Disease relapse with CT of the thorax.
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2. Case report 1

A 65 year old patient was diagnosed with squamous cell carci-
noma in 2014 stage IIa at that time. Two years after during follow-
up he presented disease relapse in the site of the surgery (lobec-
tomy) (Fig. 1). He received four cycles of carbo/pax doublet and
remained under follow-up. Three months after he presented in the
outpatient cabinet with head ache and bone metastasis was diag-
nosed with scintigraphy bone scan. Programmed death-ligand 1
(PD-L1) was investigated and the expression was 0%. However;
nivolumab was initiated due to the toxic adverse effects presented
Fig. 2. PET-CT with hi FDG retenti
during the first line with neutropenia. Nivolumab 150 mg/15 days
was initiated and after three administrations bowel rupture was
observed and the patient had an emergency surgery and colostomy
was performed. After three months without any therapy the sur-
geons decided to make an anastomosis of the bowel. A PET-CT was
performed in order to make restaging (Fig. 2). In the site of the
anastomosis as it can be observed there is an area that retain Hi 18-
FDG, however; it was considered to be due to the inflammation of
the area. The patient during the three months had stable disease in
the thorax and the bone pain was manageable with mild pain-
killers. Zoledronic acid was initiated along with a platinum doublet.
on in the site of anastomosis.



Fig. 3. Pericarditis with CT of the thorax.
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3. Case report 2

A 60 year patient was diagnosed with adenocarcinoma with
bronchoscopy and he was stage IV due to bone metastasis. He was
EGFR and ALK negative and PD-L1 0%. He received four cycles with
carboplatin AUC 6 and permetrexed 500 � BSA. He had stable
disease for 3 months until relapse and nivolumab was initiated as
Fig. 4. PET-CT images after a four month admin
second line treatment. During restaging after four months of
treatment with immunotherapy pericarditis was observed and
aspirationwas performed (Fig. 3). The cytology report was negative
for disease relapse and the pericarditis was attributed to the
immunotherapy, as it is known that orogonitis is considered an
adverse effect of immunotherapy. Immunotherapy stopped, and
the patient received third line chemotherapy with a doublet of
istration of pembrolizumab administration.



Fig. 5. PET-CT images after a four month administration of pembrolizumab administration.

P. Zarogoulidis et al. / Respiratory Medicine Case Reports 22 (2017) 101e105104
carbo plus gemcitabine along with methylprednisolone tablets
2 � 16 mg daily for 1 week with the appropriate tapering during a
thirty day period.
4. Case report 3

A 55 year old patient was diagnosed with adenocarcinoma with
biopsy under CT guidance. He was diagnosed with stage IV disease
due to positive pleural effusion. He was EGFR and ALK negative,
however; he had PD-L1 65%. Pembrolizumab 200 mg every 21 days
was initiated. Unfortunately after four months of immunotherapy
administration restaging with PET-CT demonstrated pneumonitis
(Figs. 4e5). Immunotherapy was stopped and the patient received
second line chemotherapy with a doublet of carbo plus a taxane
derivative along with methylprednisolone tablets 2 � 16 mg daily
for 1 weekwith the appropriate tapering during a thirty day period.
5. Discussion

Immunotherapy is considered a mild therapy when compared
to the non-specific cytotoxic agents. However; there are still some
side effects to consider such orogonitis, pneumonitis, psoriasis,
diabetes mellitus and transient thyroid malfunction [6e9]. Myas-
thenia gravis was also recently observed [10]. Nivolumab is licensed
as second line therapy for advanced non-small cell lung cancer,
while pembrolizumab can be used as first line treatment in the case
of PD-L1 >50% and as second line when PD-L1 >1% [11]. Nivolumab
based on a recent publication could be considered as first line
treatment in the case of PD-L1 >5% as it has a more safe profile
when compared to chemotherapy [12]. Targeted therapy with
tyrosine kinase inhibitors (TKIs) or “targeted” immunotherapy
based on the PD-L1 expression, in every case less adverse effects
certainly should be considered first for every patient. The
performance status of the patient plays an important role in for the
treatment efficacy of immunotherapy, while it is not necessary for
the use of TKIs. Re-biopsy might be also considered in the future for
every patient after disease relapse because the tissue genome is
certainly affected by the use of therapy [13e16]. In the case of
immunotherapy close follow-up of the patients is necessary on
order to efficiently cop with the adverse effects of immune therapy.
The percentage of adverse effects is the same in both immuno-
therapy drugs [17]. Patients should be frequently checked for
transient thyreotoxicosis, since this adverse effect is mostly
frequently to occur [18]. Patients' hormone levels should be care-
fully checked and if necessary treatment should be administered.
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