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Summary
Paraneoplastic neurologic syndromes(PNSs) caused by immune checkpoint inhibitors(ICIs) is rare and requires clinicians to 
differentiate between disease progression and immune-related adverse effects(irAEs). We hereby report the case of immune-
related myelitis accompanied by positive paraneoplastic autoantibodies following durvalumab treatment for extensive-stage 
small cell lung cancer (ES-SCLC). A 70-year-old Chinese woman with ES-SCLC was administered durvalumab with 
etoposid-platinum(EP) as first-line treatment. Four cycles after treatment with EP plus ICI, she developed immune-related 
myelitis with positive paraneoplastic autoantibodies (CV2, SOX1, ZIC4). Spinal MRI showed diffuse abnormal signal shadow 
in the cervicothoracic spinal cord. She was discontinued for chemotherapy, and treated with high-dose steroids, intravenous 
immunoglobulin and plasmapheresis, maintenance therapy with steroids resulted in a favorable neurologic outcome. This 
is the first report of durvalumab-related PNSs. We supposed that the development of paraneoplastic myelitis was causally 
related to immune activation by durvalumab. Prompt diagnosis and therapeutic intervention are essential for the effective 
treatment of paraneoplastic myelitis.
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Introduction

Small cell lung cancer (SCLC) is a deadly disease that rep-
resents about 15% of all lung cancers [1]. It is clinically 
characterized by a rapid growth and early metastatic wide-
spread, around 70% of cases present with extensive-stage 
SCLC(ES-SCLC) at diagnosis [2]. The standard first-line 
chemotherapy for ES-SCLC has been etoposide combined 
with platinum (cisplatin or carboplatin). Although it has a 
high response rate, nearly all patients experienced quick 

disease relapse, with a median progression-free survival 
(PFS) of as long as 3 months, and poor survival outcomes, 
with a median overall survival (OS) of approximately 10 
months [3].

Immune checkpoint inhibitors (ICIs) have significantly 
increased survival and they are becoming the standard of 
care in many malignancies [4]. The findings of a meta-
analysis suggest that the combination of a PD-L1 inhibi-
tor (durvalumab and atezolizumab) and etoposide based 
chemotherapy may be an optimal first-line treatment option 
for patients with ES-SCLC patients [5]. However, ICIs are 
known to cause unique immune-related adverse effects 
(irAEs). Common irAEs associated with the skin, gastro-
intestinal (GI) tract, endocrine system, and liver are well 
documented with ICIs. Neurological irAEs occur in <1% of 
patients, especially immune-related myelitis. It may become 
irreversible and fatal in the absence of prompt and appropri-
ate treatment [6].

Meanwhile, SCLC is most frequently associated with 
paraneoplastic neurologic syndromes (PNSs) [7]. PNSs can 
affect any part of the nervous system and results from an 
immune-mediated mechanism that produces direct damage 
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to neural tissue rather than the direct invasion of a tumor 
or its metastasis [8]. PNSs are also rare, occurring in<1% 
of patients with cancer [9]. A recent review of PNSs that 
occurred following treatment with immune checkpoint 
inhibitors emphasized the clinical seriousness of these syn-
dromes and the need for further investigation in the context 
of immunotherapy [10].

Here, we report a patient with ES-SCLC treated with 
first-line durvalumab combined with etoposide-platinum 
for 4 cycles and developed immune-related myelitis with 
positive paraneoplastic autoantibodies.

Case presentation

A 70-year-old Chinese women without any previous neu-
rological illnesses was diagnosed with small cell lung 
cancer with synchronous adrenal metastases. The gene 
detection indicated that PD-1 was positive. She under-
went four cycles of durvalumab plus etoposid-platinum 
chemotherapy as first-line chemotherapy. After 3 cycles 
therapy, computed tomography (CT) evaluation showed 
an almost complete tumor response (Fig. 1). However, ten 
days after the fourth chemotherapy, the patient developed 
numbness and weakness of the lower limbs, and gradually 
developed to the proximal thigh root and hands. She devel-
oped bladder dysfunction and was unable to walk unaided. 
She underwent a further neuro-oncologic evaluation. Spi-
nal MRI showed diffuse abnormal signal shadow in the 

cervicothoracic spinal cord (Fig. 2). Brain MRI revealed 
no changes in the known brain metastases and no evidence 
of ischemic or hemorrhagic events. Central nerve demy-
elinating antibody test: anti MOG antibody was positive 
(titer 1:10), anti AQP4 and anti MBP antibody were nega-
tive. Paraneoplastic autoantibodies (CV2, SOX1, ZIC4) 
were positive as well. Analysis of the cerebrospinal fluid 
(CSF) showed normal white cell count, protein concentra-
tion of 123mg/dL, and normal glucose concentration of 
2.7mmol/L(blood glucose 3.5mmol). CSF cytology was 
negative, and CSF cultures for bacteria, mycobacterium, 
and fungi were also negative. CSF tumor markers (carci-
noembryonic antigen, squamous cell carcinoma) were all 
negative. She was diagnosed with immune-related myeli-
tis. She was discontinued with chemotherapy and treated 
with high dose of steroids, intravenous immunoglobulin 
and plasmapheresis, maintenance therapy with small dose 
of steroids resulted in a favorable neurologic outcome. The 
cancer progressed after cessation of anti-cancer therapy 
four months later. However, her neurologic symptoms did 
not worsen. MRI showed that the morphology and sig-
nal of myelopathy were improved (Fig. 3). She underwent 
irinotecan-carboplatin chemotherapy for 3 cycles and her 
lesion in the right lower lobe were reduced. However, she 
did not complete fourth cycle of the chemotherapy due to 
grade 3 diarrhoea according to the Common Terminology 
Criteria for Adverse Events version 4.1. Therefore, she 
was treated with radiotherapy. Now she had achieved PR 
according to results of imaging assessment.

Fig. 1  Chest CT scan showed an almost complete tumor response 
after three cycles of durvalumab treatment. A  Before durvalumab 
treatment. CT plane scan revealed right lower lobe peripheral lung 
cancer with hilar lymph node metastasis. Simultaneously, CT contrast 
enhanced imges showed right lower pulmonary artery invasion, right 

lower pulmonary vein and right atrium tumor thrombus, right adrenal 
metastasis. B  After durvalumab treatment for three cycles. CT lung 
window revealed Focal necrosis, thin-walled cavity formationthe hilar 
lymph nodes were significantly reduced. The morphology of hilum of 
lung returned to normal
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Discussion

Immune checkpoint inhibitors (ICIs) is associated with 
a range of neurological immune-related adverse effects, 
including myasthenia gravis (MG), infammatory myositis, 
encephalitis/myelitis, meningitis, or Guillain–Barré syn-
drome (GBS) [11]. Most of the adverse events are occur-
ring after weeks or months of ICI administration, some 
can occur very early after only one dose [12]. Moreover, 
SCLC is the malignancy that is most frequently associated 
with PNSs [13]. This patient developed neurological toxic-
ity ten days after the fourth chemotherapy. However, her 
paraneoplastic autoantibodies (CV2, SOX1, ZIC4) were 
positive. Therefore, we face differential diagnosis between 
paraneoplastic neurologic syndrome and ICI neurological 
irAEs.

Recent studies suggested that ICIs can trigger both 
antibody-mediated and T-cell mediated paraneoplastic 
neurologic syndromes [14]. Another study indicated that 
sixteen patients had a newly diagnosed PNS after they 
received ICIs therapy. The median (range) time between 
immunotherapy initiation and the new diagnosis of a PNS 
was 1.6 months. Six (38%) patients had an objective tumor 
response at the time when the PNS appeared. Half of 
patients with a pre-existing PNS experienced a worsening 
of the corresponding symptoms after the initiation of anti-
PD-1 or anti-PD-L1 immunotherapy [15]. In this case, the 
patient developed acute myelitis with anti-CV2 positive 
after she received durvalumab therapy. The time between 
immunotherapy initiation and neurological toxicity was 
4.3 months. In a study of 23 patients anti-CV2 positive, 
60% had a paraneoplastic cerebellar degeneration and 
60% had a SCLC. The neurological symptoms precede the 

diagnosis of the tumour in 78% of the cases [16]. Another 
study showed that lung cancer cases had anti-Hu, CV2 or 
amphiphysin antibodies with non-classical clinical pres-
entations should not be neglected for cancer associated 
PNS [17]. However, this patient did not have any previous 
neurological illnesses and clinical presentations before she 
received durvalumab therapy. The relationship between 
durvalumab-initiation, acute neurologic syndromes, and 
clinical improvement following durvalumab cessation 
and immunotherapy supports a cause-effect relationship. 
Therefore, we considered the neurological irAEs caused by 
durvalumab initiating PNSs. We should measure paraneo-
plastic autoantibodies of this patient before ICIs therapy.

In a series of 468 patients with and without PNS, 61 
were ZIC-4 positive, including 92% of SCLC [18]. SOX1 
antibodies are found in 64% of patients with Lambert-Eaton 
Myasthenic Syndrome(LEMS) in association with voltage-
gated calcium channel antibodies as serological markers of 
SCLC [19]. They are also identified in 40% of patient with 
SCLC without neurological syndrome [19]. This patient was 
both ZIV-4 and SOX1 positive after receiving ICIs therapy, 
indicating neurological irAEs caused by durvalumab therapy 
were associated with PNS.. Although paraneoplastic myelitis 
may be a life-threatening complication of immunotherapy, 
this patient had an objective tumor response at the time when 
the PNS appeared. Moreover, the cancer progressed after 
cessation of anti-cancer therapy four months later. However, 
her neurologic symptoms did not worsen. MRI showed that 
the morphology and signal of myelopathy were improved. 
Hence, we thought that the enhanced immune response 
against the tumour can also target the nervous system. The 
immune-related myelitis was probably triggered by immu-
notherapy and not by tumor progression. A descriptive study 

Fig. 2  Immune injury of 
spinal cord was associated 
with durvalumab treatment. 
A Spinal magnetic resonance 
imaging (MRI) showed the 
swelling and hyperintensity of 
C7-T3 Segmentsspinal cord The 
lesions were laterally distributed 
in transverse section, and no 
enhancement was found in CE 
MRI. B Spinal MRI showed 
improvement after steroid pulse 
immunoglobulin and plasma-
pheresis therapy. The atrophy 
of the affected spinal cord were 
shown in the late images of 
follow-up
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showed that the exacerbation or appearance of a PNS can 
be associated with an effective tumor response soon after 
the initiation of immunotherapy [20]. The results were as 
same as our results. The progression-free survival (PFS) of 
the patient was 4 months. Moreover, the imaging findings 
showed that the progression of the lung tumor on chest CT 
were not synchronized with the changes of the cervicotho-
racic spinal cord on MRI. Therefore, we supposed that the 
development of paraneoplastic myelitis was causally related 
to immune activation by durvalumab.

For severe neurotoxicity (grade 3 or higher accord-
ing to the Common Terminology Criteria for Adverse 
Events of the National Cancer Institute), current guide-
lines suggest management in the following order: ICI 
cessation, high-dose steroids, other T cell suppressive 
medications and intravenous immunoglobulin (IVIG) or 
plasmapheresis [21, 22]. In this case report, administra-
tion of high dose of steroids, intravenous immunoglobulin 
and plasmapheresis produced both clinical and imaging 
improvement.

Conclusion

In conclusion, we present a case with PNSs affecting the 
spinal cord in a ES-SCLC patient treated with durvalumab 
combined with etoposide-platinum chemotherapy. This is the 
first report of durvalumab-related PNSs. We should measure 
paraneoplastic autoantibodies of SCLC patients before ICIs 
therapy and determine whether the use of ICIs in patients 
with serum onconeural antibodies but without neurologi-
cal symptoms in order to decrease the risk of neurological 
irAEs. Differentiation between disease progression and side 
effects may be difficult and treatment decisions should be 
discussed in a multidisciplinary team. Immune checkpoint 
inhibitors should be discontinued and treatment with corti-
costeroids should be initiated early as the drug of first choice. 
Therapy may be escalated by intravenous immunoglobulin 
and plasmapheresis.
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Fig. 3  The progression of the lung tumor on chest CT were not syn-
chronized with the changes of the cervicothoracic spinal cord on 
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cord. B The cancer progressed after cessation of anti-cancer therapy 
four months later. However, MRI showed atrophy of myelopathy.
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