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Abstract
Background  There are increasing reports of myasthenia 
gravis (MG) following oncological treatment with immune 
checkpoint inhibitors (ICIs).
Methods and results  A 66-year-old man with stage 
3A lung adenocarcinoma was treated with second 
weekly infusions of durvalumab, a programmed cell 
death ligand-1 inhibitor, at a dose of 10 mg/kg. After the 
fourth infusion, he developed diplopia, dyspnoea and 
constitutional symptoms including headache, weakness 
and anorexia. 1 month later, he developed dysphagia and 
dysphonia. Examination showed proximal limb weakness 
with fatigability. An ice pack test was positive. Blood 
tests revealed a raised creatine kinase and positive PM-
Scl75 antibody. Antititin antibody was strongly positive 
in the serum and cerebrospinal fluid. Antibodies for 
acetylcholinesterase receptor and antimuscle-specific 
kinase were negative. Electromyography showed 
myopathic changes. The patient was treated with steroids, 
pyridostigmine, mycophenolate mofetil and intravenous 
immunoglobulin. Eight weeks after treatment initiation 
ptosis, eye movements and limb strength were markedly 
improved and repeat creatine kinase was normal.
Conclusion  Clinicians using ICIs should have a high index 
of suspicion for ICI-induced MG and concurrent myositis 
as disease can be severe and is associated with high 
mortality rates.

Introduction
Immune checkpoint inhibitors (ICIs) are 
monoclonal antibodies which modulate 
immune-regulatory mechanisms to induce 
an antitumour response. In recent years, ICIs 
are increasingly being used in the field of 
oncology to treat various cancers with encour-
aging results. While it is a novel approach to 
use the body’s immune system to fight cancer, 
such a strategy has led to the emergence 
of various autoimmune-related toxicities. 
Neurological immune-related adverse events 
include encephalitis, aseptic meningitis, 
transverse myelitis, Guillian-Barré syndrome, 
peripheral neuropathy, myositis and neuro-
muscular junction disorders including 
Lambert-Eaton myasthenic syndrome and 
myasthenia gravis (MG).1

Durvalumab is a fully humanised immu-
noglobulin monoclonal antibody that blocks 
the interaction of the programmed cell death 
ligand-1 (PD-L1) with the programmed cell 
death receptor-1 (PD-1) and CD80, which is 
one of the immune escape mechanisms of 
tumour cells.

MG, an autoimmune disorder of neuro-
muscular junction, has been reported in 
association with several ICIs including atezoli-
zumab, pembrolizumab, nivolumab and ipili-
mumab.2–5 Over one-third of ICI-associated 
patients with MG may have a concurrent 
myositis and myocarditis may also occur.6 In 
addition ICI-associated myositis may rarely 
present with limited involvement to the facial 
and extraocular muscles and even mimic 
MG.7 We present a case of a 66-year-old man 
who developed concurrent antititin antibody 
positive generalised MG and PM-Scl75 posi-
tive myositis following treatment of non-small 
cell lung cancer with the PD-L1 inhibitor, 
durvalumab.

Case report
A 66-year-old man was diagnosed with stage 
3A adenocarcinoma of the right lung. He was 
treated with two cycles of cisplatin and etopo-
side, followed by 6 weeks of radiotherapy 
at a dose of 60 Grays to the right lung and 
mediastinum. Approximately 1 month after 
radiotherapy was completed, he commenced 
second weekly infusions of durvalumab, a 
PD-L1 inhibitor, at a dose of 10 mg/kg.

The first three infusions of durvalumab 
were uneventful. One week after the fourth 
infusion, the patient noticed a mild right 
ptosis. Three days after the fifth infusion, he 
developed diplopia, dyspnoea and consti-
tutional symptoms including headache, 
weakness and anorexia. A month later, he 
developed dysphagia, dysphonia and limb 
weakness.
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On examination, there was right ptosis and restricted 
extraocular eye movements in all directions except down-
ward gaze. An ice pack test was positive. There was mild 
proximal limb weakness with fatigability.

Blood tests revealed a mildly raised creatine kinase (CK) 
499 U/L and positive PM-Scl75 antibody. Antibodies for 
acetylcholinesterase receptor (anti-AchR), antimuscle-
specific kinase (anti-MuSK), antivoltage-gated potas-
sium channel and antivoltage-gated calcium channel 
were negative on two separate occasions. Antiganglio-
side antibodies to GQ1b, GM1, GT1b, GD1a, GM2 and 
GM3 were also negative. Serum and cerebrospinal fluid 
(CSF) antineuronal antibody testing were strongly posi-
tive for antititin antibodies. Other CSF findings included 
a normal protein count 0.39 g/L and no cells. MRI 
brain and orbits was normal. CT chest, abdomen, pelvis 
and a positron emission tomography scan was negative 
for metastatic disease and thymoma. Electromyography 
showed mild myopathic changes. Repetitive stimulation 
showed no decrement or facilitation. Transthoracic echo-
cardiogram was normal.

The findings of ptosis, extraocular muscle weakness, 
dysphagia, limb fatigability, supportive ice pack test and 
positive antititin antibodies were considered diagnostic 
of MG. The patient’s systemic features, proximal limb 
weakness, raised CK, positive PM-Scl75 antibody and 
myopathic electromyography led to a concurrent diag-
nosis of myositis. Treatment for ICI-induced MG and 
myositis with prednisone 60 mg daily and pyridostigmine 
titrated to 120 mg three times a day was commenced. 
Two weeks later, he showed mild improvement in ptosis 
and eye movements, and dysphagia had resolved. Intra-
venous immunoglobulin induction 2 g/kg was given with 
further improvement. At the 4 weeks mark, the patient 
had further improvement in symptoms. Mycophenolate 
mofetil 1 g two times per day was commenced and pred-
nisone weaned. Eight weeks after treatment initiation 
ptosis, eye movements and limb strength were markedly 
improved and repeat CK was normal.

The patient and his oncologist decided to cease 
durvalumab.

Discussion
There are increasing reports of fulminant autoimmune 
toxicity following ICI treatment. Neurological adverse 
events are reported in around 6% of patients treated 
with ICIs with exacerbations of pre-existing and de novo 
presentations of MG the most commonly reported asso-
ciation in 0.12%–0.2%.8 Muscle disorders are the second 
most common association in 0.58%–0.76%.8 A concur-
rent diagnosis of ICI-induced MG and myositis has been 
reported in 37% and myocarditis in 8% of a large series of 
patients with ICI-induced MG.6 ICI-induced MG usually 
occurs within the first to fifth infusion.9 While many 
cases of MG have been associated with PD-1 and cyto-
toxic T-lymphocyte–associated antigen 4 (CTLA-4) inhib-
itors, our case was induced by a PD-L1 inhibitor. Previous 

cases of ICI-induced MG are reported with combination 
durvalumab and tremelimumab,10 and durvalumab and 
nivolumab therapy.11 Our case directly implicates the 
single agent durvalumab as the cause of MG and myositis.

Negative anti-AchR and anti-MuSK antibodies and 
positive antititin antibodies, as in our case, are previously 
described findings in ICI-induced patients with MG.12 
Elevation of CK and positive myositis antibodies including 
PM-Scl75 antibody are also recognised associations.12 ICI-
induced myositis has been documented to affect orbital 
and facial muscles and mimic myasthenia13 including in 
a recently reported patient with positive PM-Scl75 anti-
body.7 Muscle biopsies performed in some cases show 
varying pathologies including necrotising myopathy, non-
specific myopathy and dermatomyositis findings.13

ICI-induced MG and myositis is reported to respond 
to steroids, acetylcholine esterase inhibitors, intravenous 
immunoglobulin or plasmapheresis, and other immuno-
modulatory therapies.6 Reports suggest patients treated 
with intravenous immunoglobulin or plasmapheresis 
(regardless of steroid) as first-line treatment have better 
outcomes.6 Our patient improved with pyridostigmine 
and immunomodulation with normalisation of CK, 
confirming efficacy of standard treatment regimens and 
suggesting that CK levels may reflect treatment response.12 
The severity of MG in our patient was moderate, but 
mortality rates of 30% in ICI-induced MG are reported.12

Recommendations vary regarding as to whether ICIs 
should be discontinued after diagnosis of ICI-induced 
MG. In the largest series of patients with ICI-induced MG, 
the ICI was discontinued in most (97%) and readminis-
tration was reported for six patients after stabilisation of 
MG symptoms.6 All of these patients were maintained on 
prednisone, pyridostigmine and/or intravenous immu-
noglobulin at the time of ICI readministration.6 The 
literature suggests that readministration of ICIs can be 
considered in patients with mild to moderate neuromus-
cular symptoms once side effects have resolved. However, 
reports indicate that in patients with severe side effects, 
especially those involving the heart, ICI reintroduction 
can potentially be fatal.14

Conclusion
The increasing use of ICIs requires neurologists, and 
medical oncologists to promptly recognise the full spec-
trum of neurological immune-related adverse events 
including MG, myositis and limited ocular myositis. MG 
induced by ICIs can be severe, may be associated with 
concurrent myositis or myocarditis and is associated with 
high mortality rates. Early recognition and prompt stan-
dard treatment will likely reduce mortality and morbidity.

Contributors  CSP collected and analysed the data and wrote the paper. AM, 
CF and VB helped in intellectual review and feedback. CCS helped in intellectual 
review, feedback and also assisted with manuscript drafting and data analysis.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.



3Phua CS, et al. BMJ Neurol Open 2020;2:e000028. doi:10.1136/bmjno-2019-000028

Open access

Competing interests  None declared.

Patient consent for publication  Obtained.

Ethics approval  Ethics approval was not sort for the case study. The case report 
has been made available to the patient and his consent has been obtained to 
proceed with publication.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data sharing not applicable as no datasets generated 
and/or analysed for this study.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://​creativecommons.​org/​licenses/​by-​nc/​4.​0/.

ORCID iD
Chun Seng Phua http://​orcid.​org/​0000-​0001-​9129-​3918

References
	 1	 Astaras C, de Micheli R, Moura B, et al. Neurological adverse 

events associated with immune checkpoint inhibitors: diagnosis and 
management. Curr Neurol Neurosci Rep 2018;18:3.

	 2	 Thakolwiboon S, Karukote A, Wilms H. De novo myasthenia gravis 
induced by Atezolizumab in a patient with urothelial carcinoma. 
Cureus 2019;11:e5002.

	 3	 Hibino M, Maeda K, Horiuchi S, et al. Pembrolizumab-induced 
myasthenia gravis with myositis in a patient with lung cancer. 
Respirol Case Rep 2018;6:e00355.

	 4	 Chen Y-H, Liu F-C, Hsu C-H, et al. Nivolumab-induced myasthenia 
gravis in a patient with squamous cell lung carcinoma. Medicine 
2017;96:e7350.

	 5	 Montes V, Sousa S, Pita F, et al. Myasthenia gravis induced by 
ipilimumab in a patient with metastatic melanoma. Front Neurol 
2018;9:150.

	 6	 Safa H, Johnson DH, Trinh VA, et al. Immune checkpoint inhibitor 
related myasthenia gravis: single center experience and systematic 
review of the literature. J Immunother Cancer 2019;7:319.

	 7	 Kamo H, Hatano T, Kanai K, et al. Pembrolizumab-related systemic 
myositis involving ocular and hindneck muscles resembling 
myasthenic gravis: a case report. BMC Neurol 2019;19:184.

	 8	 Kao JC, Brickshawana A, Liewluck T. Neuromuscular complications 
of programmed cell death-1 (PD-1) inhibitors. Curr Neurol Neurosci 
Rep 2018;18:63.

	 9	 Postow MA, Sidlow R, Hellmann MD. Immune-related adverse 
events associated with immune checkpoint blockade. N Engl J Med 
2018;378:158–68.

	10	 Antonia S, Goldberg SB, Balmanoukian A, et al. Safety and 
antitumour activity of durvalumab plus tremelimumab in non-small 
cell lung cancer: a multicentre, phase 1B study. Lancet Oncol 
2016;17:299–308.

	11	 Youssef M, Woodman K. Neurologic complications of immune 
checkpoint inhibitors in cancer patients (P4.162). Neurology 
2018;11.

	12	 Makarious D, Horwood K, Coward JIG. Myasthenia gravis: an 
emerging toxicity of immune checkpoint inhibitors. Eur J Cancer 
2017;82:128–36.

	13	 Liewluck T, Kao JC, Mauermann ML. Pd-1 inhibitor-associated 
myopathies: emerging immune-mediated myopathies. J Immunother 
2018;41:208–11.

	14	 Heinzerling L, Ott PA, Hodi FS, et al. Cardiotoxicity associated with 
CTLA4 and PD1 blocking immunotherapy. J Immunother Cancer 
2016;4:50.

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9129-3918
http://dx.doi.org/10.1007/s11910-018-0810-1
http://dx.doi.org/10.7759/cureus.5002
http://dx.doi.org/10.1002/rcr2.355
http://dx.doi.org/10.1097/MD.0000000000007350
http://dx.doi.org/10.3389/fneur.2018.00150
http://dx.doi.org/10.1186/s40425-019-0774-y
http://dx.doi.org/10.1186/s12883-019-1416-1
http://dx.doi.org/10.1007/s11910-018-0878-7
http://dx.doi.org/10.1007/s11910-018-0878-7
http://dx.doi.org/10.1056/NEJMra1703481
http://dx.doi.org/10.1016/S1470-2045(15)00544-6
http://dx.doi.org/10.1016/j.ejca.2017.05.041
http://dx.doi.org/10.1097/CJI.0000000000000196
http://dx.doi.org/10.1186/s40425-016-0152-y

	Myasthenia gravis and concurrent myositis following PD-­L1 checkpoint inhibitor for non-­small cell lung cancer
	Abstract
	Introduction
	Case report
	Discussion
	Conclusion
	References


