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Case Report

Nivolumab resulting in persistently elevated troponin levels
despite clinical remission of myocarditis and myositis in a patient
with malignant pleural mesothelioma: case report
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Abstract: Malignant pleural mesothelioma (MPM) remains a deadly disease with limited therapeutic

options beyond platinum/pemetrexed chemotherapy. Immune checkpoint inhibitors have demonstrated

modest benefit in the second to later-line settings. An MPM patient from our institute developed myocarditis

and myositis after 2 cycles of second-line nivolumab. Despite immunosuppression with corticosteroids and

mycophenolate mofetil, there was ongoing rise in troponin levels which remained elevated for months.

The patient developed an impressive but brief response following cessation of nivolumab. Myocarditis

and myositis are rare complications of immune checkpoint inhibitors. Clinicians should be aware of these

possible complications as myocarditis can result in mortality.
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Introduction

Malignant pleural mesothelioma (MPM) is a rare and
aggressive malignancy, which is exclusively related to
asbestos exposure. Although the Phase III MAPS study
showed an improvement in median overall survival by
2.7 months with the addition of bevacizumab to cisplatin
and pemetrexed chemotherapy, there have been no other
significant recent advances (1). Furthermore, there is
currently no approved second-line treatment for MPM.
Immune checkpoint inhibitors have altered the
landscape and become the mainstay of treatment in
many malignancies including melanoma and lung cancer
(2,3). Despite being a disease with relatively low tumour
mutational burden, there appears to be some benefit with
immune checkpoint inhibition in MPM, with multiple
phase II studies demonstrating benefit with nivolumab and
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pembrolizumab (2,4,5). The most promising data currently
available demonstrated a 12-week disease control rate of
44% in patients on nivolumab and 50% of patients receiving
nivolumab and ipilimumab, but the latter combination
was associated with higher immune-related adverse events
(irAEs) (6). While PD-L1 appears to enrich for patients
most likely to respond to immune checkpoint inhibition, it
lacks both sensitivity and specificity (2,6).

Although generally well tolerated, immune checkpoint
inhibitors can critically affect multiple organs, including
the rare risks of myositis and myocarditis, which could be
fatal (7). We hereby report a patient with MPM from our
institution who developed severe immune-related myositis
and myocarditis following treatment with nivolumab
therapy and achieved an impressive but short-lived anti-
cancer response. This case report is in accordance with the
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Figure 1 Timeline of patient’s therapy and treatment response. FDG PET/CT demonstrating right pleural disease and pleural effusion at

different phases of treatment. SD, stable disease; PD, progressive disease; CR, complete response.

CARE guidelines.

Case presentation

A 79-year-old retired carpet factory worker who presented
with eight months history of dyspnea and chest wall pain
was diagnosed with right-sided PD-L1 negative epithelioid
MPM after undergoing VAT'S pleurodesis and biopsies
in August 2017. After four months of post-operative
surveillance, he became progressively more symptomatic
secondary to progression of pleural disease (Figure I).
He completed six cycles of carboplatin and pemetrexed
chemotherapy and continued on maintenance pemetrexed
chemotherapy with stable disease. Six months later, on
symptomatic progression of right pleural disease, nivolumab
immunotherapy (3 mg/kg) was commenced.

Following two cycles of nivolumab, the patient presented
to the emergency department with severe proximal limb
and truncal weakness, dyspnea and generalized fatigue.
The patient’s past medical history is significant for asbestos
exposure, hypertension, dyslipidemia and stage 3 chronic
kidney disease from benign prostatic hyperplasia. There
was no prior history of autoimmune disease, although he
had been on atorvastatin for longstanding dyslipidemia. He
did not receive any recent influenza vaccination prior to
immunotherapy. There was no relevant family history.

Subsequent testing revealed a creatine kinase (CK)
level of 6,602 units/L (reference interval: 20-200 units/L)
and high sensitivity troponin T (hsTnT) of 1,072 ng/L

(reference interval <15 ng/L) (Figure 2). Relevant negative
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rheumatological panel markers included antinuclear
antibody (ANA), extractable nuclear antigens (ENA),
HMG-CoA reductase and Acetylcholine Receptor
(AChR) antibodies. Electrocardiogram (ECG) showed
no conduction abnormalities and bedside peak expiratory
flow was normal. A clinical diagnosis of immune-mediated
myositis and myocarditis was made.

The patient was commenced on 1,000 mg IV pulse
methylprednisolone with daily clinical, ECG and
biochemical monitoring. His proximal muscle weakness
rapidly improved and a muscle biopsy performed showed
necrotizing myositis. By day 7, the patient’s CK level
significantly declined to 446 units/L. However, despite
lack of symptoms of cardiac failure or myocarditis, and
preserved left ventricular ejection fraction, hsTnT remained
persistently high at 644 ng/L. In an attempt to understand
the lack of concordance between his CK and hsTn'T levels,
troponin I was measured across three different assays.
The results were consistent with our laboratory findings
with elevated troponin I and raised N'T-pro BNP levels,
suggesting cardiac involvement (data not shown).

At day 8, the corticosteroid dose was weaned from 1,000 mg
methylprednisolone to 1 mg/kg prednisolone given the
resolution of clinical symptoms, despite failure of hsTn'T to
decline. Mycophenolate mofetil 1,000 mg twice daily was
added as a steroid-sparing agent.

By day 13, hsTnT continued to escalate to 1,728 ng/L
despite CK levels which continued to fall to 295 units/L.
The patient remained clinically asymptomatic and no
conduction abnormalities were detected. Cardiac MRI
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Figure 2 Trend in CK and troponin T with immunosuppressive therapy.

performed was consistent with myocarditis (Figure 3).
The patient was subsequently discharged home despite
persistently elevated serum hsTn'T levels.

After 3 weeks, CK levels were within the low-normal
range. In contrast, his hsTnT levels remained elevated,
measuring 290 ng/L at 4 weeks, 200 ng/L at 8 weeks and
79 ng/L at 14 weeks. Prednisolone was weaned slowly to
cessation over an 8-week period and the patient remains on
mycophenolate mofetil to date. Restaging PET/CT scan
following 2 cycles of nivolumab showed a near complete
metabolic remission (Figure 1). Despite resolution of
symptoms, the patient was not rechallenged with nivolumab
due to subclinical myocarditis.

Unfortunately, radiological remission was not sustained.
Repeat PET/CT scan 3 months following the last dose
of nivolumab showed progression of pleural effusion and
pleural nodules (Figure I). As the patient remained clinically
well, he was commenced on third-line treatment with
vinorelbine chemotherapy which resulted in further disease
progression. At time of reporting, the patient was currently
being considered for further lines of chemotherapy.

Discussion

This report presents an unusual case of biochemical
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discordance with persistent markedly elevated troponin
levels despite the absence of symptoms and normal CK
level in a patient with myositis and myocarditis irAEs. To
the best of our knowledge, this is the first case of immune
related myocarditis and myositis in an MPM patient, who
survived and achieved tumour response following 2 cycles
of nivolumab.

Myositis and myocarditis irAEs are rare and while they
are often floridly life-threatening, they can be difficult to
diagnose and treat. The incidence of cardiac irAEs may be
underestimated as ECGs, serial CK and troponin levels
are not routinely undertaken in clinical practice. Patients
typically present with severe limb girdle and axial weakness,
with histological diagnosis of myonecrosis, as in the present
case. Concomitant myocarditis is commonly reported with
up to 40% of patients in small case series (8). The frequency
of myocarditis through industry pharmacovigilance
programs was reported at 0.09% (n=18/20, 594 patients)
with 0.06% occurrence in single checkpoint inhibitors and
0.27% in combination therapy (9).

Both the onset time and the clinical presentation of
cardiac irAEs are variable, with a median onset of 1 to
2 months but ranging between 1 to 13 cycles following
treatment (7). In all cases, troponin and CK-MB were
elevated, however notably ECG and transthoracic
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Figure 3 Cardiac MRI demonstrating evidence of myocarditis.
T1 phase sensitive inversion recovery sequences showing late
Gadolinium enhancement in the basal to mid-inferolateral
segments in a mid-subepicardial distribution and increased early
gadolinium enhancement ratio between myocardium and skeletal

muscle in T'1 weighted images.

echocardiogram may be normal despite evidence of
myocarditis on cardiac MRI and myocardial biopsy.
Myocarditis irAEs can be life-threatening with 60%
mortality rate despite early high dose corticosteroids (10).
In those patients who survived, disease response is variable
with 60% achieving partial response or stable disease and
the rest experiencing disease progression post cessation of
treatment (9).

Our patient had profound necrotizing myopathy
with subclinical cardiac involvement. The diagnosis of
myocarditis was made based on raised cardiac enzymes and
cardiac MRI findings of myocardial inflammation. Although
endomyocardial biopsy is the gold standard for myocarditis
diagnosis, this is not routinely performed due to its invasive
nature and risk of surgical complications (11). Notably, our
patient developed worsening and persistent troponin rise
for many weeks, despite the rapid clinical and biochemical
resolution of his myositis, although he remained free
of clinically evident cardiac symptoms. Previous case
reports have shown that myocarditis presentation may be
delayed, and patients with initial high troponin levels but
a normal ECG may rapidly develop malignant ventricular
arrhythmias (9).

One of the limitations of this study is that troponin rise
may be produced by regenerating peripheral muscles cells,
although infrequently of this magnitude. Serial cardiac MRI
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or endocardial biopsy may have allowed for better correlation
with biochemical findings. Hughes et 4/. have reported
elevated hsTnT but not troponin I to be a consequence
of skeletal muscle breakdown and regeneration (12).
In this case, the concordant presentation of both troponin
I and T with cardiac MRI findings initially would strongly
favour myocarditis, especially with exclusion of other
syndromes such as absence of myasthenia gravis related
autoantibodies and HMG-CoA reductase.

The extent of raised troponin levels is a prognostic factor
of worse cardiovascular outcomes (11). In contrast, our
patient survived with full resolution of symptoms and short-
lived partial FDG PET/CT metabolic response despite
significantly elevated troponin levels. Retrospective data
on patients with advanced melanoma who developed irAEs
after initial favourable disease response, demonstrated
ongoing response despite cessation of immune
checkpoint inhibitors (13). Skin irAEs such as vitiligo
and rash, and rheumatoid irAEs appear to be a surrogate
predictor of better treatment response, however, colitis,
endocrinopathies or pneumonitis were not associated with
survival advantage (14). In NSCLC, pneumonitis seemed to
correlate with inferior overall survival (15).

The effect of myocarditis or myositis on tumour
progression remains unknown, and treatment with
immunosuppression is often intense and prolonged. There
are currently no prospective clinical guidelines on subsequent
management of cardiac irAEs and methods to assess
treatment response following high dose corticosteroids.
In our case, mycophenolate mofetil was selected based on
efficacy reported in previous case reports (11).

Conclusions

The association of troponin level with myocardial damage
in immune checkpoint inhibitor associated myocarditis
is not clearly understood. It is important to acknowledge
the lack of prospective studies in understanding the
pathophysiology of immune checkpoint inhibitor related
cardiac and rheumatic irAEs. More robust monitoring of
serological activity including cardiac troponin levels in
patients being treated with immune checkpoint inhibitors
may help to identify subclinical myocarditis. Clinicians
should be aware that myositis irAE can be associated with
cardiac irAE and patients presenting with myositis, should
be screened for cardiac involvement even in the absence of
symptoms. Early diagnosis and treatment of cardiovascular
irAEs are critical due to its associated high fatality rate. This
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is crucial especially in the current era as immune checkpoint
inhibitors are increasingly utilized across multiple cancer

types.
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