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Immune checkpoint inhibitors (ICIs) have shown signifi-

cant clinical benefit in the treatment of a variety of cancers.

However, by enhancing immune responses in non-target or-

gans, such as the cardiovascular system, these agents may

cause a wide range of immune-related adverse events

(irAEs) (1, 2). In this issue of Internal Medicine, Nishikawa

et al. (3) reported a rare case of sinus node dysfunction that

co-occurred with ICI-associated myocarditis. They reported

that high-dose methylprednisolone pulse therapy under the

support of a temporary pacemaker resulted in the resolution

of sinus node dysfunction within a few days. This is the first

report of sick sinus syndrome with histopathological evi-

dence for ICI-induced myocarditis.

Myocarditis is the most well-known and biologically

plausible cardiac irAE of ICI therapy associated with

immune-related pathophysiology. However, in recent years, a

wide-range of cardiovascular complications encountered dur-

ing ICI therapy have been reported in many journals. Athe-

rosclerotic cardiovascular diseases, such as myocardial in-

farction and ischemic stroke, were not commonly recognized

as a part of irAE spectrum and thus were not generally con-

sidered as a potential ICI toxicity. However, a recent study

by Drobni et al. provided evidence that ICI therapy was as-

sociated with an increased risk of atherosclerosis-related car-

diovascular (CV) events (4). They conducted a matched co-

hort study that included 2,842 cancer patients treated with

ICIs and 2,842 controls matched by age, the history of CV

events, and type of cancer. In this large cohort study, ICI

therapy was associated with a 3-fold increase in atheroscle-

rotic CV events [hazard ratio (HR) 3.3, 95% confidence in-

terval (CI) 2.0-5.5] in a multivariable model that included

known CV risk factors. Venous thromboembolism (VTE) is

a common complication of cancer that contributes signifi-

cantly to the excess mortality of patients with cancer. None-

theless, until recently, no comprehensive research on ICI

treatment or VTE development had been conducted. Moik et

al. (5) recently reported that in a cohort of 672 patients

treated with ICI with a median follow-up of 8 months, the

cumulative incidence of VTE was 12.9% (95% CI, 8.2-

18.5), and the occurrence of VTE was associated with in-

creased mortality (transition HR, 3.09; 95% CI, 2.1-4.6).

More recently, Gong et al. (6) studied 2,854 patients treated

with ICIs and found that the rate of VTE was >4-fold higher

after starting an ICI (HR 4.98, 95% CI 3.7-8.6). Other than

atherosclerotic diseases and VTE, various CV complications

associated with ICI therapy have been reported, including

congestive heart failure, pericardial disease, coronary artery

spasm, and Takotsubo cardiomyopathy. Oncologists and car-

diologists must keep in mind that ICI treatment can result in

a variety of heart diseases, as systemic and local inflamma-

tion can either directly affect the myocardium or make the

heart more vulnerable to traditional risk factors.

Cardiac adverse events (AEs) not clarified in clinical trials

of antitumor drugs have been steadily reported after market-

ing, as in this case report. The factors associated with the

above-mentioned situation are as follows: patients with com-

plications are usually excluded from clinical trials, the ob-

servation period of clinical trials is limited, and rare compli-

cations cannot be detected when the sample size in clinical

trials is small (7). Nishikawa et al. (3) detailed the clinical

course of ICI-induced sinus node dysfunction, including its

onset, diagnosis, treatment, and prognosis, allowing readers

to share their experiences with AEs. This narrative informa-

tion is extremely beneficial to healthcare providers, who

must manage AEs, particularly in cases of serious and novel

AEs (7).

Author’s disclosure of potential Conflicts of Interest (COI).
Kazuko Tajiri: Honoraria, Bayer.

Department of Cardiology, Faculty of Medicine, University of Tsukuba, Japan

Received: November 14, 2021; Accepted: November 18, 2021; Advance Publication by J-STAGE: March 12, 2022

Correspondence to Dr. Kazuko Tajiri, ktajiri@md.tsukuba.ac.jp



Intern Med 61: 2099-2100, 2022 DOI: 10.2169/internalmedicine.9018-21

2100

References

1. Tajiri K, Aonuma K, Sekine I. Immune checkpoint inhibitor-

related myocarditis. Jpn J Clin Oncol 48: 7-12, 2018.

2. Tajiri K, Ieda M. Cardiac complications in immune checkpoint in-

hibition therapy. Front Cardiovasc Med 6: 3, 2019.

3. Nishikawa T, Kunimasa K, Ohta-Ogo K, et al. Sinus node dys-

function co-occurring with immune checkpoint inhibitor-associated

myocarditis. Intern Med 61: 2161-2165, 2022.

4. Drobni ZD, Alvi RM, Taron J, et al. Association between immune

checkpoint inhibitors with cardiovascular events and atheroscle-

rotic plaque. Circulation 142: 2299-2311, 2020.

5. Moik F, Chan WSE, Wiedemann S, et al. Incidence, risk factors,

and outcomes of venous and arterial thromboembolism in immune

checkpoint inhibitor therapy. Blood 137: 1669-1678, 2021.

6. Gong J, Drobni ZD, Alvi RM, et al. Immune checkpoint inhibitors

for cancer and venous thromboembolic events. Eur J Cancer 158:

99-110, 2021.

7. Sekine I. Case reports of adverse drug reactions associated with

nivolumab administration. Jpn J Clin Oncol 47: 193, 2017.

The Internal Medicine is an Open Access journal distributed under the Creative

Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To

view the details of this license, please visit (https://creativecommons.org/licenses/

by-nc-nd/4.0/).

Ⓒ 2022 The Japanese Society of Internal Medicine

Intern Med 61: 2099-2100, 2022


