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Cardiac infarction caused by
PD-1 inhibitor during small
cell neuroendocrine
carcinoma of the ureter
treatment: A case report

Xiaoying Li*, Jing Wen, Hongtao Li, Yan Huang
and Hongliang Zhou

Department of Oncology, the People’s Hospital of Yubei District of Chongqing City,
Chongqing, China
Although small cell neuroendocrine carcinoma of the ureter (ureteral SCNEC) is

rare, it always leads to a poor prognosis. Also, no treatment recommendation has

been given for ureteral SCNEC, with only PD-1/PD-L1 inhibitors being used for its

treatment. Here, we report a case of atypical symptoms of cardiac infarction

caused by a PD-1 inhibitor used in the treatment of ureteral SCNEC and hope to

address concerns regarding the possible cardiac toxicity caused by PD-1/PD-L1

inhibitors in ureteral SCNEC patients.
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Introduction

Small cell neuroendocrine carcinoma (SCNEC) is common in the lungs and constitutes a

group of heterogeneous tumors originating from neuroendocrine cells of different organs.

Primary SCNEC of the urinary system is rare, accounting for less than 0.5% of tumors in the

urinary system (1), and is mainly found in the bladder and prostate. Additionally, small-cell

neuroendocrine carcinoma of the ureter (ureteral SCNEC) is even extremely rare. Primary

SCNEC of the ureter can progress rapidly with a poor prognosis, where most patients die

within one year of diagnosis (2). The median survival period is 17 months, with 1- and 3-year

survival rates being 51.9% and 30.3%, respectively (3). Moreover, the recurrence rate is as

high as 60% (4). Currently, only 50 patients are reported with this tumor (5). Primary ureteral

SCNEC is commonly seen in elderly men and is presented with gross hematuria and lumbar

pain (4). However, with no recommendation for extensive or advanced disease, PD-1/PD-L1

inhibitor remains the treatment for ureteral SCNEC (6). Immune-related adverse events are a

range of complications associated with the use of immune-checkpoint inhibitors what

cantinas PD-1/PD-L1 inhibitors. High-grade immune-related adverse events are life-
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threatening and often cause a severe decline in performance status in

such that patients do not qualify for any further anticancer

treatments. Here, we report a case of cardiac infarction caused by

the PD-1 inhibitor used for ureteral SCNEC treatment.
Clinical data

On 25 April 2022, an 89-year-old male patient presented to our

institution with right flank pain for more than 3 months. Physical

examination revealed mild percussion pain in the left renal area.

Contrast-enhanced CT showed an irregularly thickened left ureter

with a soft tissue mass observed throughout the ureter (5.5cm×5.2cm,

Figure 1A). Also, bilateral phonological changes were observed in

both the lungs, along with emphysema. Arterial vascular imaging

showed that both renal arteries originated from the abdominal aorta.

Moreover, multiple calcified and non-calcified plaques were observed

in both renal arteries, with varying degrees of luminal narrowing

evident in the left renal artery. Calcified plaques were also seen in the

abdominal aorta, superior and inferior mesenteric arteries, and

common iliac artery, with mild local luminal narrowing.

Ultrasound of arteries and veins of both lower limbs showed

atherosclerosis with plaque formation. Cardiac color doppler

ultrasound left heart function measurements, and tissue Doppler

imaging (TDI) examinations revealed aortic sclerosis with aortic

regurgitation (small amount), mitral and tricuspid regurgitation

(small amount), and decompensation of left ventricular diastolic

compliance. Routine ECG showed visible first-degree

atrioventricular block and Q waves (Figure 2A). Cystoscopy results

were as follows: pathological histological findings showed ureteral

carcinoma, with a possibility of cT4N0M0 clinical stage. A

laparotomy performed under general anesthesia showed

intraoperative involvement of mesentery. Therefore, the operation

was stopped, and no further surgical resection or biopsy of

pathological tissue was performed. The clinical stage of cT4N0M1

was revised. On 17 May 2022, a plain CT scan of the whole abdomen

was performed, which detected pneumoperitoneum along with

irregular thickening of the wall throughout the left ureter and

formation of a soft tissue mass (5.9 cm×5.3 cm), showing multiple

surrounding lymph nodes (Figure 1B). The left renal pelvis showed

heavy hydronephrosis with marked thinning on the left renal cortex
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and exudation around the left kidney, which was considered a

tumorous lesion. A slightly dense nodule was observed in the right

kidney with calcification of the prostate gland along with an increased

density of the right inferior articular eminence in the lumbar 4. On 24

May 2022, the patient accepted and received neoadjuvant treatment

of Treprolizumab (240 mg). Due to the patient’s history of coronary

artery disease, we paid more attention to adverse reactions, especially

cardiovascular issues. The immunohistochemical test revealed

positive neuroendocrine markers (CD56, CK-L, CK-pan, GATA-3,

Ki-67 and Syn), consistent with small cell neuroendocrine carcinoma

(Figure 3). On 2 June 2022, the first cycle of etoposide was

administered combined with cisplatin chemotherapy, which was as

follows: etoposide 0.1 g D1-3 + nedaplatin 30 mg D1-3, Q3W. The

patient was treated for hypotension using trimetazidine, which

dilated the coronary arteries and improved myocardial blood

supply, while atorvastatin calcium was given to regulate lipids

along with other supportive and symptomatic treatments. On June

6, 2022, the patient experienced sudden nausea accompanied by

heavy sweating. The bedside ECG at 11:45 am showed changes in ST-

T, with the possibility of acute inferior wall cardiac infarction and

first-degree atrioventricular blockage combined with clinical

symptoms (Figure 2B). In contrast, bedside routine ECG at 12:34

am showed that lead III was off along with changes in ST-T, with ST-

segment showing elevation in leads I, II, aVL, aVF at about 0.1 mv ~

0.2mv and ST segment showing depression in leads V1 ~ V6 at about

0.1 mv ~ 0.2 mv. Abnormal Q waves were seen in V1 V2 leads with

the first-degree atrioventricular block (Figure 2C). Creatine kinase,

lactate dehydrogenase, creatine kinase isoenzyme, aspartate

aminotransferase, B-type brain natriuretic peptide precursor, and

troponin I were found to be elevated at 338.03 (U/L), 615.43 (U/L),

75.53 (U/L), 61.58 (U/L), 569.00 (pg/mL), and 2.02 (ng/mL),

respectively. After consultation, the patient was advised to undergo

coronary artery stenting, which was refused by the family. The patient

was then given anticoagulation treatment with nitroglycerin 10 mg +

0.9% NS, starting with 10 mL being pumped at 0.4 mL/h, which

helped in expanding the coronary artery. Also, as recommended in

the consultation, other supportive and symptomatic treatments were

provided. The patient’s condition improved, and the cardiac enzyme

profile and troponin showed a progressive decline to normal levels

(Figure 4), and was discharged. A timeline with relevant data from

the episode of care was showed in Figure 5.
Discussion

The patient was admitted to the hospital due to soreness and pain

on the left side of the waist. However, the CT scan showed an

irregularly thickened wall throughout the left ureter along with soft

tissue mass (5.5 cm×5.2 cm). These results, combined with the CT

conducted on 17 May 2022, suggested the presence of a tumor

(CT image).

Since the clinical manifestations and imaging results of ureteral

SCNEC are not specific to other types of ureteral tumors, pathological

detection of neuroendocrine markers, including the recommended

Syn and CgA and CD56, remains an important method for

diagnosing ureteral SCNEC (7). The immunohistochemical results
A B

FIGURE 1

CT results. (A) CT result on April 25, 2022; (B) CT result on May 17,
2022.
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of this patient indicated a poorly differentiated carcinoma with

neuroendocrine differentiation; hence, it was diagnosed as SCNEC

of the ureter.

Due to the extremely low incidence rate of ureteral SCNEC, its

optimal treatment remains lacking. Kouba et al. believed that the

pathological manifestations of primary urinary SCNEC were similar

to those of small-cell lung cancer. Therefore, the clinical strategy of

surgical resection and chemotherapy of small cell lung cancer can be

considered as a reference for ureteral SCNEC (8). The surgical
Frontiers in Oncology 03
methods include radical nephroureterectomy and bladder cuff

resection (9). However, the recurrence rate remains around 60%

(10). Therefore, a comprehensive treatment is necessary for ureteral

SCNEC. The cystoscopy and laparotomy showed that the ureteral

carcinoma had involved the mesentery. Thus, due to the patient’s

older age (89 years old) and physical condition, the patient’s family

refused to undergo surgery. Platinum-based chemotherapy is

reported to prolong the median survival of ureteral SCNEC

patients (4). Qing et al. combined PD-L1 immune checkpoint
A

B

C

FIGURE 2

Electrocardiogram results. (A) electrocardiogram results on May 16, 2022; (B) electrocardiogram results on June 6, 2022; (C) electrocardiogram
results on June 14, 2022.
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inhibitors with radiotherapy to treat ureteral SCNEC and achieved

good results (6). A previous study suggested that neoadjuvant

chemotherapy may help in reducing the pathological staging of

ureteral SCNEC (5). Based on the above evidence-based medical

report, we tried to use the PD-1 inhibitor Treprizumab (240 mg) as

a new adjuvant immunotherapy along with chemotherapy

combining etoposide and cisplatin. After four days of starting

chemotherapy (6 June 2022), the patient witnessed sudden nausea

and sweating. The bedside ECG and myocardial zymogram

examination revealed an acute myocardial infarction. Thus, the

patient was given the symptomatic treatment of nitroglycerin and

crown enlargement, which improved his condition (myocardial

zymogram and electrocardiogram). PD-1/PD-L1 is the most

widely used tumor immune checkpoint inhibitor that also

significantly impacts the cardiovascular system (11). The presence

of cancer and/or the use of PD-1/PD-L1 immune checkpoint

inhibitors therapies can provoke changes in the organism, such as

remodeling of immune cells, that affect the heart. Furthermore,

specific oncometabolites, such D-2-hydroxyglutarate and succinate,

can affect the heart tissue directly. Metabolic risk factors can cause

cardiovascular disease as well as exacerbate tumor proliferation and

cancer progression (12). Currently, the manifestations of cardiac

toxicity caused by PD-1/PD-L1 immune checkpoint inhibitors

include myocarditis, arrhythmia, conduction disease, myocardial

infarction, pericardial disease, Takotsubo syndrome, non-
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inflammatory left ventricular dysfunction, etc. (13). A meta-

analysis report showed that immune checkpoint inhibitors use

was associated with an increased risk of 6 cardiovascular

immune-related adverse events including myocarditis, pericardial

diseases, heart failure, dyslipidemia, myocardial infarction, and

cerebral arterial ischemia with higher risks for myocarditis and

dyslipidemia (14). But the study based Chinese population reported

the most common cardiotoxicity caused by immune checkpoint

inhibitors was arrhythmia (9.3%) and 2.1% developed myocarditis

in 5518 cancer patients who received at least one cycle of immune

checkpoint inhibitors treatment (15). Therefore, clinicians need to

focus on the cardiotoxicity of PD-1/PD-L1 immune checkpoint

inhibitors, especially arrhythmia and myocarditis, before their

clinical usage. Since this patient had a history of coronary heart

disease, we closely observed the effects of the PD-1 inhibitor,

Tereprimab. Even when the patient displayed nausea with

sweating but no typical symptoms of myocardial infarction, we

provided the supportive treatment of nitroglycerin in time to

improve the bedside ECG and related laboratory examinations,

significantly improving the patient’s symptoms. Although

immunotherapy exhibits a good effect on tumors, elderly patients

suffer from many basic diseases and generally poor physiques.

Hence, more attention needs to be paid to adverse reactions,

especially cardiovascular events, during immunotherapy. To avoid

poor clinical outcomes, clinicians should fully consider the patient’s
A B
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FIGURE 3

Immunohistochemical results (400×). (A) Hematoxylin and eosin-stained section result; (B) CD56 staining specific for neuroendocrine differentiation; (C)
CK-L staining specific for neuroendocrine differentiation; (D) CK-pan staining specific for neuroendocrine differentiation; (E) GATA-3 staining specific for
neuroendocrine differentiation; (F) Ki-67 staining specific for neuroendocrine differentiation; (G) Syn staining specific for neuroendocrine differentiation.
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FIGURE 4

Cardiac enzyme profile examination results. (A) AST results; (B) BNP results; (C) CK results; (D) CK-MB results; (E) hsTnl results; (F) LDH results.
FIGURE 5

The timeline with relevant data from the episode of care.
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physical condition before immunotherapy, along with formulating

an adverse reaction response plan and implementing it timely, if

required. Since most immune-related adverse events resolve within

weeks to months after the initiation of immunosuppressive therapy,

one of the most important issues in clinical practice is the safety of

resuming immune checkpoint blockade after the adverse event has

resolved. Although recurrent adverse events are usually less severe

than the initial events, a decision to restart treatment with immune

checkpoint blockade is likely to depend on the severity of the prior

event (16), the availability of alternative treatment options, and the

overall status of the cancer. An absolute contraindication to

restarting treatment with immune checkpoint blockade is life-

threatening toxicity, particularly cardiac, pulmonary, or

neurologic toxicity.
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