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Summary

Background: Immune checkpoint inhibitor (ICl) therapy has brought about a revolutionary
advance in the treatment of advanced non-small cell lung cancer (NSCLC). Not a few patients
with NSCLC have comorbid diseases. In patients who already have impaired renal function, par-
ticular attention must be paid to renal toxicity, a rare immune-related adverse events. Although
there have been some case reports of ICl therapy for patients with advanced NSCLC undergoing
hemodialysis, information on ICl therapy in patients with chronic kidney disease (CKD) is limited.
Case: We show herein a case with a successfully treated 75-year-old male patient with CKD and
advanced NSCLC. His estimated glomerular filtration rate at the start of anticancer treatment
was 40 mL/min/1.73 m2 Nivolumab and ipilimumab were administered, considering both the
expectation of therapeutic efficacy and the avoidance of side effects. Ipilimumab was discon-
tinued 1 year after the start of the treatment, and nivolumab was also terminated 2 years after
the initiation of the treatment due to thyroid dysfunction as immune-related adverse event.
Without worsening of CKD, the patient was able to control NSCLC with two immune checkpoint
inhibitors for > 3 years. Conclusion: Nivolumab and ipilimumab regimen might become one of
the options for NSCLC patients with CKD. This report could provide some suggestions for the
treatment of future patients who might experience a similar course of the therapy.
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Souhrn

Vychodiska: Léc¢ba checkpoint inhibitory (immune checkpoint inhibitor - ICI) pfinesla v 1é¢bé
pokrocilého nemalobunéc¢ného karcinomu plic (non-small cell lung cancer — NSCLC) revolu¢ni
pokrok. Nemalo pacientd s NSCLC ma komorbidni onemocnéni. U pacientd, ktefi jiz maji posko-
zenou funkci ledvin, je tieba vénovat zvlastni pozornost renalni toxicité, coz je vzacna imunitné
podminénd nezadouci piihoda. Ackoli bylo publikovano nékolik kazuistik 1é¢by ICl u pacientt
s pokrocilym NSCLC podstupujicich hemodialyzu, informace o 1é¢bé ICI u pacientl s chronic-
kym onemocnénim ledvin (chronic kidney disease — CKD) jsou limitované. Pfipad: Uvadime zde
pfipad uspésné léceného 75letého pacienta s CKD a pokrocilym NSCLC. Odhadovand rychlost
glomerulami filtrace na za¢atku protinddorové lé¢by byla 40 ml/min/1,73 m? Byl podéan nivolu-
mab a ipilimumab, jednak s ohledem na ocekavany terapeuticky ucinek a jednak kvili zamezeni
nezadoucim ucinklm. Ipilimumab byl vysazen 1 rok po zahdjeni [é¢by a podavani nivolumabu
bylo také ukonceno, a to 2 roky od zahajeni 1é¢by kvili dysfunkci stitné zlazy jako imunitné pod-
minénému nezadoucimu Ucinku. Bez toho, aby se u pacienta zhorsilo CKD, byla mozna lécba
NSCLC dvéma checkpoint inhibitory po dobu > 3 let. Zdvér: Rezim nivolumab a ipilimumab se
muze stat jednou z moznosti [é¢by pacientll s NSCLC a soucasné s CKD. Tento ¢lanek by mohl
poskytnout navrh Ié¢by budoucich pacientd, u kterych je mozné piedpokladat podobny pribéh.
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Introduction

Comorbidities have a significant im-
pact on survival in advanced lung can-
cer. As with several other cancers, many
of them are aged, and perhaps because
of this, they have decreased renal func-
tion. Cytotoxic drugs containing plat-
inum are still used to treat advanced
lung cancer [1], therefore, special atten-
tion should be paid to renal damage as
an adverse event when treating patients
with decreased renal function. Patients
who meet the criteria of kidney dam-
age or glomerular filtration rate (GFR)
< 60 mL/min/1.73 m? for = 3 monthes, ir-
respective of its cause, are considered to
have chronic kidney disease (CKD) [2,3].
Currently, there is no established stand-
ard antitumor treatment for patients
who meet the definition of CKD. In re-
cent years, immune checkpoint inhib-
itors (ICls) have emerged as therapeu-
tic agents for advanced non-small cell
lung cancer (NSCLC) [4]. Among them,

anti-programmed death-1 (PD-1) and
cytotoxic T-lymphocyte-associated pro-
tein 4 (CTLA-4) antibodies have been the
two of the first ICls to be put into clin-
ical practice and have contributed to
improving the long-term prognosis [4].
Combination therapy with these two
ICls has also been introduced [5]. In ad-
dition to improved survival in patients
with preserved major organ function,
successful ICI monotherapy has been re-
ported in a small number of NSCLC pa-
tients undergoing hemodialysis [6-9].
Immune-related adverse events (irAEs)
caused by ICI therapy can occur in or-
gans and parts of the body, and renal
toxicity is no exception [10]. The most
common underlying pathology is acute
tubulointerstitial nephritis and usually
presents initially as an increase in the
serum creatinine level without any clin-
ical signs or symptoms. Electrolyte dis-
turbances, oliguria, anuria, and swell-
ing might develop [10]. However, there

is very limited information regarding
ICI treatment outcomes for advanced
NSCLC patients with CKD [11-13].

We show herein a case of a 75-year-
-old NSCLC patient with CKD who was
able to control NSCLC without worsen-
ing of CKD for = 3 years with the com-
bined therapy of anti-PD-1 and anti-
CTLA-4. To our best knowledge, this is
the first advanced NSCLC patient with
CKD who could be controlled with the
combination of two ICls for a long time
without worsening renal function.

Case report

A 75-year-old man was referred to our
hospital due to chest abnormal opac-
ity detected in mass screening. He had
a history of smoking 40 packs per year
but had no history of diabetes. His
physical examination was unremark-
able and performance status (Eastern
Cooperative Oncology Group — ECOG)
was 0. Laboratory tests revealed ele-

Fig. 1. PET/CT scan 6 months after surgery revealed pleural dissemination (A, B) and recurrence in mediastinal lymph nodes (C, D).
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Fig. 2. PET/CT scan taken 18 months after the initiation of the therapy revealed disappearance of pleural dissemination (A, B) but de-
terioration of the reasons in the mediastinal lymph nodes (C, D).

vated serum creatinine (2.13mg/dL,
normal range < 1.04 mg/dL), blood
urea nitrogen (BUN) (33.2mg/dL, nor-
mal range < 22.0mg/dL), and esti-
mated glomerular filtration rate (e-GFR)
(41.0 mL/min/1.73 m?). We concluded
that he had CKD. High blood pressure
and aging were evaluated as the causes
of CKD. A chest computed tomogra-
phy (CT) scan revealed a 38 mm irregu-
lar tumor in the right lower lobe. Trans-
bronchial lung biopsy from the lesion
was performed, and the pathological
diagnosis was squamous cell carcinoma.
8F-fluorodeoxyglucose (FDG) positron
emission tomography (PET) revealed no
distant metastases. Magnetic resonance
imaging of the head revealed no brain
metastases. The clinical stage was |IB
(cT2aNOMO). PD-L1 expression was as-
sessed by immunohistochemistry assay
(Dako, Carpinteria, CA) using mouse

22C3 anti-human PD-L1 antibody, and
the tumor proportion score (TPS) was
80%. Right lower lung lobectomy and
mediastinal lymph node dissection were
performed, and the pathological diag-
nosis was IIB (cT2aNOMO). Postoperative
adjuvant treatment was not performed
because the patient did not wish to un-
dergo it, and because both the patient
and the medical staff wanted to avoid
worsening of renal function due to ad-
juvant therapy containing platinum
drugs. PET/CT scan 6 months after sur-
gery revealed pleural dissemination (Fig.
1A, B) and recurrence in mediastinal
lymph nodes (Fig. 1C, D). Treatment with
nivolumab and ipilimumab (Checkmate
227 regimen) was selected in consider-
ation of decreased renal function, ex-
pectations for therapeutic efficacy, and
avoidance of side effects of cytotoxic
anticancer drugs. PET/CT scan taken

18 months after the initiation of the ther-
apy revealed disappearance of pleural
dissemination (Fig. 2A, B) but deteriora-
tion of the lesions in mediastinal lymph
nodes (Fig. 2C, D). As there was no other
metastatic lesions, irradiation to these
mediastinal lesions was performed. Im-
mediately after completing this radio-
therapy, only nivolumab was resumed
considering the influence of radiation
therapy. These lesions shrank with ra-
diation, and CT performed 3 years after
starting nivolumab and ipilimumab ther-
apy showed no recurrence (Fig. 3A, B).
The eGFR value has been continuously
investigated, but no worsening has been
observed to date (Fig. 4).

Discussion

The advent of ICIs has revolutionized the
treatment of advanced NSCLC [4]. As for
ICl treatment for NSCLC, it became pos-
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Fig. 3. Chest CT performed 2 years after starting nivolumab and ipilimumab therapy shows no recurrence (A, B).
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Fig. 4. Changes in eGFR values since the start of the treatment. No exacerbation of

eGFR has been observed to date.

eGFR - estimated glomerular filtration rate, IPI — ipilimumab, NIVO - nivolumab

sible to administer ICl alone, and then in
combination with cytotoxic drugs to im-
prove response rates [4]. In addition to
them, a combination therapy (Check-
mate 227 regimen) [5] with two differ-
ent types of ICls has also come into clin-
ical practice. The incidences of renal
irAEs in these clinical trials, whether in
ICI monotherapy, IClI combined with
cytotoxic anticancer drugs, or even in
combination of ICls, were reported to
be low [14,15]. Even though the results
were obtained in clinical trials, these
trials were only performed in patients
with preserved major organ function,
including renal function [14,15]. There-
fore, for advanced NSCLC patients with
CKD, evidence-based recommended an-
ticancer treatment has not been estab-

lished. In current clinical practice, renal
irAEs have been most often manifested
as acute kidney injury, with an incidence
of 3-5% [16-20]. Manohar etal. recently
reported the overall incidence of acute
kidney injury (AKI) to be 4.2% in a meta-
-analysis of 48 clinical trials with a total
of 11,482 patients [21]. A report by Sarah
etal. showed that the incidence of AKI di-
rectly related to ICl was only 0.8%. There
were many reports that the frequency
of AKl was the same with PD-1 and
CTLA-4 antibodies [22]. Cortazar etal.
showed that the incidence of AKI with
nivolumab and ipilimumab was 2% and
1.9%, respectively, and with their combi-
nation 4.9% [19]. Although some cases
of successful ICl monotherapy have
been reported [6-9], there were only

three reports regarding ICl treatment
of NSCLC patients with CKD [11-13].
The first was a study by Herz etal. [11].
In their four melanoma patients treated
with antiPD-1 antibody monotherapy,
none showed worsening of renal func-
tion during the treatment with mono-
therapy. The second was a study by Kanz
etal. [12]. They investigated the efficacy
and safety of anti-PD-1 antibody mon-
otherapy in 17 patients with renal im-
pairment (serum creatinine = 2.0 mg/dL
and e-GFR < 30 mL/min/1.73 m?) [12].
According to the authors, anti-PD-1 an-
tibody therapy might be considered
in patients with impaired renal func-
tion under appropriate clinical moni-
toring [12]. The third was a study by Epi
etal. [13]. They investigated the renal ad-
verse effects of ICI therapy in 364 pa-
tients. Thirteen patients developed AKI,
all of whom received anti-PD-1 antibody
monotherapy. Their study included four
patients who received two different ICls,
ipilimumab and nivolumab, but none of
them developed AKI. They also showed
that the administration of ICls in CKD
patients, defined as eGFR < 60 mL/min,
was not associated with a greater risk of
ICl-induced AKI in univariate and multi-
variate analyses [13]. However, there is
no description of their long-term prog-
nosis in this study. To our best knowl-
edge, this patient was therefore con-
sidered to be the first long-term treated
patient with a combination of two types
of ICls. Our patient wished a treatment
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option that would allow him to survive
long-term while avoiding side effects as
much as possible. Thus, considering the
mildly decreased renal function, com-
bination therapy with cytotoxic drugs
was excluded. As a result, the Check-
mate 227 regimen, which involves the
administration of two ICls rather than
a single ICl, was chosen as his treat-
ment. Due to this background, the ini-
tial doses of nivolumab and ipilimumab
were not reduced. Thereafter, renal func-
tion tests were continued with great
care, but there was no worsening, and
as a result, the dose reduction of both
drugs was not required in subsequent
administrations. One year after the start
of this treatment, PET/CT revealed re-
sidual disease only in the mediastinal
lymph node behind the bifurcation, so
irradiation was performed on this site.
After completing this radiotherapy, the
treatment was changed to nivolumab
monotherapy, considering the impact
on ICI treatment immediately after irra-
diation. After other 6 months, decreased
thyroid function, which was considered
to be an irAE, appeared, so thyroid hor-
mone replacement therapy was started,
and at the same time, administration
of nivolumab was also discontinued.
Thereafter, a follow-up has been con-
ducted to check for any changes in the
images, but no signs of recurrence have
not been confirmed.

Conclusion

ICl therapy has brought about a revolu-
tionary advance in the treatment of ad-
vanced NSCLC. Not a few patients with
NSCLC have comorbid diseases. In pa-
tients who already have impaired renal
function, particular attention must be
paid to renal toxicity, a rare irAE. How-
ever, for advanced NSCLC patients with
CKD, nivolumab and ipilimumab com-

bination therapy might be one of the
treatment options. It will be necessary to
continue the research to verify and ac-
cumulate the data on the efficacy and
safety of this treatment. We do believe
that this report could provide some sug-
gestions for the treatment of future pa-
tients who might experience a similar
course of the therapy.
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