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Abstract

Immune checkpoint inhibitors (ICIs) are widely used in both monotherapy and combination chemotherapy for various types
of cancers. Nivolumab is the most popular among ICIs, and the number of adapted malignant diseases for nivolumab is
increasing. Bronchoesophageal fistula formation is a serious complication of the treatment for esophageal or lung cancer.
However, the development of bronchoesophageal fistula as a complication of ICIs is obscure. A 59-year-old man who was
diagnosed with carcinoma of unknown primary with a subgroup of lung squamous cell carcinoma had bronchoesophageal
fistula formation after three cycles of nivolumab as the fourth line treatment. Before the initiation of nivolumab, he had
received two esophageal stents and an angiogenesis inhibitor. These are known risk factors for fistula formation. This is a
rare case showing that nivolumab monotherapy might induce bronchoesophageal fistulae. Therefore, clinicians should be
aware of the factors related to fistula formation when using ICIs.

INTRODUCTION

Immune checkpoint inhibitors (ICls) target immune checkpoints
that suppress the activity of immune cells. There are several
types of immune checkpoints, including the programmed cell
death 1 (PD-1) protein. ICIs are widely used in both monother-
apy and combination chemotherapy for many types of can-
cer [1, 2]. Nivolumab, which targets PD-1, is one of the most
popular ICIs, and the number of adapted malignant diseases

for nivolumab is increasing. It has been most recently used
in patients with advanced esophageal cancers [3]. Carcinoma
of unknown primary site (CUP) is a malignant tumor that is
histologically diagnosed as a metastatic lesion, but its primary
lesion is unknown despite a full-body examination [4]. In the
Special Clinical Science Symposium of ASCO 2020, a phase II
trial performed by Kinki University showed that nivolumab was
effective in the management of CUP. Clinicians, particularly
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Figure 1: The patient’s treatment courses with all events including endoscopic examination of the patient’s esophagus. (A) (X) refers to the number of conducted courses.
CBDCA: carboplatin, nabPTX: nab-paclitaxel, DTX: docetaxel, RAM: ramucirumab, S-1: tegafur/gimeracil/oteracil, Nivo: nivolumab. (B) Self-expanding uncovered metal
stent and tumor growth within the stent can be identified. (C) A close-up picture of the tumor in which biopsy was performed. (D) Histological examination of the

tumor showed squamous cell carcinoma.

medical oncologists, should have better knowledge regarding
the use of ICIs. Bronchoesophageal fistula formation is a severe
complication of esophageal or lung cancer, especially following
radiation therapy. Although ICIs are associated with a variety
of adverse events, the relationship between bronchoesophageal
fistula formation and ICIs is unknown.

CASE REPORT

A 59-year-old man who experienced difficulty in swallowing
for 4 months underwent upper endoscopy. On examination, no
change was observed in the mucosal surface of the esophagus,
but we found stricture associated with compression from the
outside. Subsequently, he underwent positron emission tomog-
raphy-computed tomography (CT), and multiple lymph nodes,
including the supraclavicular fossa, mediastinal, intraperitoneal
and right inguinal nodes, showed !F-fluorodeoxyglucose
accumulation. Because the mediastinal lymph node metastasis
was pressing on his esophagus, he underwent esophageal self-
expanding uncovered metal stent insertion, and his symptoms
improved. A mediastinal lymph node (#7) biopsy conducted
by endobronchial ultrasound-guided transbronchial needle
aspiration revealed squamous cell carcinoma. However, a whole-
body examination could not detect the primary lesion, and
he was diagnosed with postoperative recurrence of CUP. Since
lung cancer has more treatment options than other cancers, we
considered his CUP as a subtype of lung cancer. Figure 1A details
his treatment course with some events. Chemotherapy with
nab-paclitaxel (100 mg/m?; Days 1, 8 and 15 in a 4-week cycle)
and carboplatin (target area under the curve, 6; Day 1 in a 3-
week cycle) was initiated as first-line treatment. Ramucirumab
(10 mg/kg, Day 1 in a 3-week cycle) and docetaxel (60 mg/m?,
Day 1 in a 3-week cycle) were administered as second-
line treatment. The patient underwent biopsy of the tumor
within the esophageal stent, and the tumor was histologically

Figure 2: Findings on chest CT. (A) Axial CT with mediastinal window pointed
out a fistula (arrow) in the truncus intermedius. (B) The area around the fistula
showed infiltration in the right lower lobe.

determined as squamous cell carcinoma (Fig. 1B-D). Thereafter,
the patient was initiated on third-line treatment with S-1
(100 mg/day, Days 1-28 in a 6-week cycle). After one cycle of S-1,
the tumor at the lower edge of the esophageal stent grew and
the patient often vomited because of obstruction. He underwent
esophageal self-expanding covered metal stent insertion at the
site of obstruction and could resume eating. Three weeks after
stenting, he received nivolumab as fourth-line treatment. After
three cycles of nivolumab, he had a high fever and productive
cough with purulent sputum. A chest CT showed consolidation
along the right bronchus that demonstrated pneumonia and a
fistula at the truncus intermedius (Fig. 2). He then underwent
bronchoscopy, where we found three bronchoesophageal
fistulae (Fig.3). Furthermore, we placed a third esophageal
covered stent to seal the tracheoesophageal communication
after the pneumonia improved. However, his left vocal cord got
paralyzed due to the enlargement of the left cervical lymph node
metastasis, which was found on bronchoscopy examination.
Although he underwent dysphagia rehabilitation, he developed
aspiration pneumonia. He stopped food intake by his mouth, and
underwent gastrostomy. Subsequently, his general condition
worsened, and he died from suffocation because of clogging
with sputum.
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Figure 3: Bronchoscopic examination of the patient’s right bronchial tube. (A) Under the inset of the right upper lobe, a fistula could be detected. (B) In the truncus
intermedius, a fistula covered with sputum (arrowhead) could be detected. (C) All three fistulae were detected along the caudal end of the truncus intermedius and

the area around the fistulae became hemorrhagic.
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Figure 4: The possible mechanism of fistula formation in our case.

DISCUSSION

We experienced a patient with a CUP favoring lung squamous
cell carcinoma who developed bronchoesophageal fistulae after
three courses of nivolumab. This therapeutic complication
is serious and can be fatal. Recently, it was reported that
durvalumab after chemoradiotherapy might cause broncho-
mediastinal fistulae in stage III non-small cell lung cancer [5].
However, there are few reports on the relationship between ICIs
and fistula formation. Acral vascular necrosis, which indicates
small vessel vasculitis and leads to ischemia, was introduced
as an immune-related adverse event of ICIs [6]. In this case,
given that nivolumab caused vasculitis in the area around the
stent, vasculitis might have led to necrosis and fistula formation.
Furthermore, in our case, besides nivolumab, two other factors,
including the esophageal stent and ramucirumab may have been
related to the fistulae. It has been reported that placement of an
esophageal stent induces tissue hyperplasia and inflammatory
cell infiltration [7]. Since our patient had a second esophageal
stent placement before fistula formation, some part of the tissue
around the stent may have become necrotic because of the
process of inflammation. Furthermore, there are two different
reports similar to our case. One report showed that one cycle of
pembrolizumab caused tracheoesophageal fistula formation in
a patient with squamous cell lung cancer and bronchial stent
in the left bronchus [8]. Another study showed that one cycle
of pembrolizumab caused esophagobronchial perforations after
the placement of an esophageal self-expanding metallic stent
in a patient with stage IV lung adenocarcinoma [9]. Based on the
above considerations, we might be able to explain the process
of fistula formation associated with ICIs (Fig 4). Antiangiogenic
agents, such as bevacizumab, are often used in combination
chemotherapy for many types of cancers, and there are some
reports about fistula formation and delay in wound healing
associated with the use of these drugs [10]. In this case, 156 days
had passed since the last administration of ramucirumab to the
development of bronchoesophageal fistula. Because the half-
life of ramucirumab is reported to be ~8 days, ramucirumab is

unlikely to be a factor in fistula formation. Thus, administration
of ICIs might have triggered fistula formation in this patient.
Since there are only a few cases of ICIs and fistulas, the attending
physician should check whether the patients have a stent before
administration of ICIs.

SUPPLEMENTARY MATERIAL

Supplementary material is available at the Journal of Surgical Case
Reports online.
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