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【 CASE REPORT 】

Fulminant Myocarditis for Non-small-cell Carcinoma of the
Lung with Nivolumab and Ipilimumab Plus Chemotherapy
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Tadahiro Kuribayashi 1, Hisao Higo 1, Katsuyuki Hotta 4, Yoshinobu Maeda 5,
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Abstract:
A 59-year-old man with a high level of antinuclear antibody received nivolumab and ipilimumab plus che-

motherapy for lung cancer. Two weeks after the second course, he was admitted with a fever and severe fa-

tigue. Laboratory studies showed elevated markers of myocardial damage, and a myocardial biopsy showed

inflammatory cell infiltration, damaged myocardial fibers. Myocarditis was diagnosed as an immune-related

adverse event (irAE), and high-dose corticosteroids were initiated. However, his cardiac function rapidly

worsened, and he died on the fifth day after admission. There is no established treatment strategy for fulmi-

nant myocarditis as an irAE, and the further exploration of viable treatment strategies is required.

Key words: myocarditis, nivolumab plus ipilimumab, irAE, case report

(Intern Med 62: 1319-1322, 2023)
(DOI: 10.2169/internalmedicine.0505-22)

Introduction

Immune checkpoint inhibitors (ICIs) are standard thera-

pies for thoracic malignancies (1, 2). Novel combined im-

munotherapy, nivolumab plus ipilimumab, has demonstrated

significant survival benefits in patients with non-small-cell

lung cancer (NSCLC) (3) and malignant pleural mesothe-

lioma (MPM) (4). However, it is well known that there are a

wide variety of side effects, called immune-related adverse

events (irAEs). The prevalence of fatal irAEs is considered

rare; however, damage to major organ functions can be seri-

ous and fatal (5).

We herein report a case of fulminant myocarditis follow-

ing nivolumab and ipilimumab plus chemotherapy in a pa-

tient with NSCLC.

Case Report

A 59-year-old man presented to our hospital with com-

plaints of cough and respiratory distress over the past 2

months. Chest radiography revealed right pleural effusion

(Fig. 1A). Computed tomography (CT) showed a 12-mm

nodule in the right upper lobe of his lung (Fig. 1B) and

multiple pleural thickening lesions, which showed the accu-

mulation of 18F-fluorodeoxyglucose (Fig. 1C). A right pleu-

ral biopsy was performed (Fig. 1D), and the histopathologi-

cal diagnosis was metastasis of a poorly differentiated carci-

noma (Fig. 1E). We clinically diagnosed stage IVA NSCLC.

A genomic analysis showed PIK3CA amplification and a

TP53 V173L mutation, with no driver oncogenes. His tumor

showed a high expression of programmed cell death ligand

1 (PD-L1) (Fig. 1F). Laboratory tests showed that the anti-

nuclear antibody (ANA) level was high at 1:160 serum dilu-

tion. The serum NT-proBNP level was normal (73.5 pg/mL),
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Figure　1.　Findings at the diagnosis. Chest radiography shows right pleural effusion (A). CT and 
PET/CT show a primary lesion 12 mm in size on the right upper lobe of the patient’s lung, pleural 
effusion, and multiple pleural thickening of the right (B, C, arrowheads). Thoracoscopy reveals mul-
tiple pleural nodules (D), and a biopsy of this area reveals poorly differentiated carcinoma (E). The 
tumor proportion score for PD-L1 expression (Dako 22C3 antibody) is 80-90% (F). Bars indicate 50 
μm. 

and his electrocardiogram showed sinus rhythm with no

conduction abnormalities. He was treated with nivolumab

(360 mg every 2 weeks) and ipilimumab (1 mg/kg every 6

weeks), as well as cytotoxic chemotherapy, cisplatin, and

pemetrexed. One week after the first administration, the pa-

tient complained of a grade 2 rash that improved with topi-

cal corticosteroids. After three weeks of treatment,

nivolumab plus chemotherapy was administered as sched-

uled.

Two weeks after the second dose of nivolumab plus che-

motherapy, the patient was admitted with a fever and severe

fatigue. A physical examination revealed a temperature of

38.8°C, pulse of 125 bpm, and blood pressure of 87/59

mmHg with pre-shock. He had no symptoms of muscle

weakness or pain suggestive of myositis. Laboratory studies

showed significant elevations in factors suggestive of myo-

carditis, including creatine kinase (CK; 349 U/L), CK-

myocardial band (CK-MB; 21 U/L), troponin T (2.1 ng/

mL), and brain natriuretic peptide (2,254.9 pg/mL).

Electrocardiography revealed atrial fibrillation with a right

bundle branch block (Fig. 2A), and echocardiography

showed marked thickening of the ventricular wall and peri-

cardial effusion (Fig. 2B), with a particularly low left ven-

tricular ejection fraction of 20%. Further blood examinations

revealed negative results for enterovirus, adenovirus, and

parvovirus, which did not suggest viral myocarditis. A histo-

pathological examination of the myocardial biopsy of the

right ventricle showed the large infiltration of inflammatory

cells, mainly lymphocytes, between myocardial fibers, with-

out invasive cancer cells (Fig. 2C). PD-L1 was strongly ex-

pressed on immune cells infiltrating the myocardium and on

the membrane surface of injured cardiomyocytes (Fig. 2D).

Based on these results, the patient was diagnosed with myo-

carditis induced by nivolumab and ipilimumab combination

therapy.

He was immediately transferred to the intensive care unit

and treated with high-dose corticosteroids (intravenous

methylprednisolone administered at 1 g/day). In the evening,

because his hemodynamic condition quickly deteriorated,

intra-aortic balloon pumping therapy and veno-arterial extra-

corporeal membrane oxygenation were initiated. On the

third day of glucocorticoid therapy, intravenous immuno-

globulin was concomitantly administered. However, myocar-

dial enzyme levels, such as CK-MB and troponin T, in-

creased daily, and irreversible myocardial damage appeared

on electrocardiography (Fig. 3). The patient did not respond

to the treatments, his symptoms progressed rapidly, and he

died on the fifth day of hospitalization.

Discussion

Novel combined immunotherapy with monoclonal anti-

bodies targeting cytotoxic T lymphocyte-associated antigen

4 (CTLA-4) and programmed cell death protein 1 (PD-1)
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Figure　2.　Findings at the onset of myocarditis. Electrocardiography shows atrial fibrillation with 
bundle branch block (A). Echocardiography shows a left ventricular ejection fraction of 20% with 
thickening of the ventricular wall and pericardial effusion (B). Histopathological findings of a myo-
cardial biopsy show a high infiltration of lymphocytes into fibers, which are dissociated and miniatur-
ized (C). Programmed cell death protein 1 expression (Dako 22C3 antibody) in damaged myocardial 
fibers and infiltrating immune cells (D). Bars indicate 50 μm. 

has become standard care in the treatment of various malig-

nancies. Therefore, an increasing number of patients are ex-

posed to these drugs, subsequently being put at risk of de-

veloping irAEs. Although life-threatening irAEs are rare,

cardiac irAEs can be fatal, and myocarditis has been associ-

ated with a high mortality rate of 25-50% (6). The preva-

lence of myocarditis with ICIs is very rare but appears to be

higher when administered in combination with anti-PD-1

and anti-CTLA-4 antibodies (7); one treatment-related death

due to myocarditis was reported in the CheckMate-227 trial

with nivolumab plus ipilimumab in NSCLC (3). No cases of

myocarditis were reported in the CheckMate-9LA trial with

chemotherapy added to nivolumab plus ipilimumab (8).

Thus, these results suggest that chemotherapy has little ef-

fect on the development of myocarditis.

The exact mechanism underlying ICI-induced myocarditis

remains poorly understood. Johnson et al. found that, in ful-

minant myocarditis treated with anti-CTLA-4 plus anti-PD-1

combination therapy, a common T-cell clone was found in

the tumor, myocardium, and skeletal muscle before and after

treatment (7). This suggests that there is homology between

T-cell targeted muscle antigens and tumor neoantigens. PD-1

inhibition may cause myocardial damage, as mice geneti-

cally deficient in PD-1 are known to develop cardiomyopa-

thy due to the production of autoantibodies against cardiac

troponin I (9). Myocardial PD-L1 expression has been re-

ported to protect against cytotoxic T-lymphocyte-mediated

myocarditis (10). Interestingly, in the present case, as in pre-

vious reports, the myocardial PD-L1 expression increased,

suggesting that myocardial damage might have been further

enhanced by the release of inhibition via the PD-1/PD-L1

pathway. However, basic research recently showed that the

additional monoallelic loss of CTLA-4 in PD-1-deficient

mice caused fulminant myocarditis (11). Salem et al. re-

ported that the administration of the CTLA-4 agonist abata-

cept ameliorated corticosteroid-refractory myocarditis (12).

In the present case, co-inhibition of CTLA-4 and PD-1 may

have promoted the activation of PD-L1-positive immune

cells within the myocardium, resulting in severe myocardial

damage.

Several pretreatment biomarkers, such as troponin and

electrocardiography, have been shown to be useful for car-

diac irAE (6); however, predicting its onset is difficult. In

the present case, the patient’s ANA level was elevated, de-

spite there being no clinical findings of arthralgia, myalgia,

peripheral neuropathy, or rash to suspect collagen disease.

Although previous reports suggest that the higher the titer of

ANA is, the higher the incidence of irAEs is (13), the in-

volvement of ANA titer in ICI-induced myocarditis has not

been reported. Therefore, it is instructive that high ANA an-

tibody titers may have been involved in the myocarditis in

the present case.
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Figure　3.　Myocardial enzymes and electrocardiography changes after admission. CK-myocardial 
band and troponin T levels increase each day (A). Electrocardiography shows new atrial fibrillation 
with right bundle branch block on day 1. The QRS widened on day 3, and the electrical activity de-
creased on day 4 (B). 

In conclusion, we report a patient with NSCLC who de-

veloped fulminant myocarditis after nivolumab and ipilimu-

mab plus chemotherapy and responded poorly to corticoster-

oid therapy. Novel treatment strategies are required for

corticosteroid-resistant myocarditis caused by ICIs.

Author’s disclosure of potential Conflicts of Interest (COI).
Katsuyuki Kiura: Honoraria, MSD; Research funding, Boehringer

Ingelheim and Ono Pharmaceutical.

References

1. Thai AA, Solomon BJ, Sequist LV, Gainor JF, Heist RS. Lung
cancer. Lancet 398: 535-554, 2021.

2. Hotta K, Fujimoto N. Current evidence and future perspectives of
immune-checkpoint inhibitors in unresectable malignant pleural
mesothelioma. J Immunother Cancer 8: e000461, 2020.

3. Hellmann MD, Paz-Ares L, Caro RB, et al. Nivolumab plus
ipilimumab in advanced non-small-cell lung cancer. N Engl J Med
381: 2020-2031, 2019.

4. Baas P, Scherpereel A, Nowak AK, et al. First-line nivolumab plus
ipilimumab in unresectable malignant pleural mesothelioma
(CheckMate 743): a multicentre, randomised, open-label, phase 3
trial. Lancet 397: 375-386, 2021.

5. Wang DY, Salem JE, Cohen JV, et al. Fatal toxic effects associated
with immune checkpoint inhibitors: a systematic review and meta-
analysis. JAMA Oncol 4: 1721-1728, 2018.

6. Palaskas N, Lopez-Mattei J, Durand JB, Iliescu C, Deswal A. Im-
mune checkpoint inhibitor myocarditis: pathophysiological charac-

teristics, diagnosis, and treatment. J Am Heart Assoc 9: e013757,
2020.

7. Johnson DB, Balko JM, Compton ML, et al. Fulminant myocardi-
tis with combination immune checkpoint blockade. N Engl J Med
375: 1749-1755, 2016.

8. Paz-Ares L, Ciuleanu TE, Cobo M, et al. First-line nivolumab plus
ipilimumab combined with two cycles of chemotherapy in patients
with non-small-cell lung cancer (CheckMate 9LA): an interna-
tional, randomised, open-label, phase 3 trial. Lancet Oncol 22:
198-211, 2021.

9. Okazaki T, Tanaka Y, Nishio R, et al. Autoantibodies against car-
diac troponin I are responsible for dilated cardiomyopathy in PD-
1-deficient mice. Nat Med 9: 1477-1483, 2003.

10. Grabie N, Gotsman I, DaCosta R, et al. Endothelial programmed
death-1 ligand 1 (PD-L1) regulates CD8+ T-cell mediated injury in
the heart. Circulation 116: 2062-2071, 2007.

11. Wei SC, Meijers WC, Axelrod ML, et al. A genetic mouse model
recapitulates immune checkpoint inhibitor-associated myocarditis
and supports a mechanism-based therapeutic intervention. Cancer
Discov 11: 614-625, 2021.

12. Salem JE, Allenbach Y, Vozy A, et al. Abatacept for severe im-
mune checkpoint inhibitor-associated myocarditis. N Engl J Med
380: 2377-2379, 2019.

13. Yoneshima Y, Tanaka K, Shiraishi Y, et al. Safety and efficacy of
PD-1 inhibitors in non-small cell lung cancer patients positive for
antinuclear antibodies. Lung Cancer 130: 5-9, 2019.

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/).

Ⓒ 2023 The Japanese Society of Internal Medicine

Intern Med 62: 1319-1322, 2023


