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Severe Cerebellar Syndrome Linked With Durvalumab

Connie G. Tanga, c, Goran Rakocevicb, c

Abstract

Durvalumab is a monoclonal antibody that blocks the interaction 
of programmed cell death ligand 1 (PD-L1) with programmed cell 
death 1 (PD-1) molecules. It has shown significant survival ben-
efits in various cancers as an immune checkpoint inhibitor. With 
increased usage of this therapy, there are several cases with a predi-
lection for neurological immune-related adverse effects from check-
point inhibitor neurotoxicity. We identified an index patient with 
lung cancer treated with durvalumab, who developed disabling ocu-
lar and bulbar symptoms and severe truncal ataxia, and found symp-
tomatic benefit with plasmapheresis (PLEX). A 57-year-old African 
American woman presented with 3 months of oscillopsia, dizziness, 
scanning speech, and inability to stand and walk due to severe trun-
cal ataxia. She was found to have stage IIIA lung adenocarcinoma. 
Brain magnetic resonance imaging (MRI) demonstrated abnormal 
T2-fluid-attenuated inversion recovery sequence (T2/FLAIR) sig-
nal in bilateral cerebellar hemispheres with lack of enhancement 
suggestive of paraneoplastic cerebellar involvement. No distinct 
paraneoplastic antibody was identified. She received combined 
pulse-dose steroids and intravenous immunoglobulin (IVIg) with 
no improvement of cerebellar syndrome. A month later, she started 
inpatient chemotherapy and concurrent radiation therapy with tran-
sient cancer regression. Because of subsequent metastatic spread, 
durvalumab was initiated. She completed four doses that were com-
plicated by worsening cerebellar symptoms and autoimmune colitis. 
During durvalumab holiday, she received two courses of five PLEX 
treatments, 2 months apart, along with vigorous physical and speech 
therapy. Her neurologic symptoms and functional status improved 
considerably and continued to improve after treatment. At present 
time, the patient is largely independent for activities of daily living 
(ADLs) and uses a walker. Repeated brain MRI revealed resolution 
of previously seen abnormalities. Checkpoint inhibitors may worsen 
concomitant paraneoplastic neurologic syndromes that develop in 
association with malignancies potentially responsive to PD-L1 and 
PD-1 inhibitors. Meticulous coordination and timing of life-saving 

immune therapies for cancer with effective immune treatments for 
an underlying or associated neurological syndrome are essential for 
best outcomes.
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Introduction

Durvalumab is a monoclonal antibody that blocks the inter-
action of programmed cell death ligand 1 (PD-L1) with pro-
grammed cell death 1 (PD-1) molecules. It has shown sig-
nificant survival benefits in various cancers as an immune 
checkpoint inhibitor (ICI). With increased usage of this con-
solidation therapy for cancers, there have been several report-
ed cases with a predilection for neurological immune-related 
adverse effects (irAEs) from checkpoint inhibitor neurotox-
icity. We identified an index patient with lung cancer treated 
with durvalumab, who developed disabling ocular and bulbar 
symptoms and severe truncal ataxia, and found symptomatic 
benefit with plasmapheresis (PLEX). We discuss our patient 
findings as well as implications on therapy with PLEX and 
timing of administration.

Case Report

A 57-year-old African American woman with a history of 35 
pack-years of smoking and emphysema subacutely developed 
dizziness, change of speech and gait imbalance. After several 
unprotected falls, the patient was evaluated in the emergen-
cy department. Exam revealed a scanning speech, persistent 
multidirectional nystagmus with rotatory component, and bi-
lateral dysmetria with severe truncal ataxia. She was also not-
ed to have 15 - 20 pounds of unintentional weight loss over a 
period of several months. Brain magnetic resonance imaging 
(MRI) demonstrated bilateral cerebellar T2 hyperintensities 
without enhancement (Fig. 1a, b) consistent with a paraneo-
plastic cerebellar syndrome in the setting of newly diagnosed 
stage III non-small cell lung cancer (NSCLC). Lumbar punc-
ture was performed revealing 45 white blood cells (WBCs) 
with lymphocytic predominance and mildly elevated protein 
level at 69 mg/dL. Flow cytometry did not reveal atypical 
cells, and no paraneoplastic antibody was identified in both 
serum and cerebrospinal fluid (CSF). Patient received intra-
venous (IV) steroids (1 g daily for 5 days) followed by in-
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travenous immunoglobulin (IVIg) (2 g/kg) with short-lived 
improvement of cerebellar symptoms. After a full course of 
conventional chemotherapy for NSCLC, severe cerebellar 
symptoms persisted resulting in patient’s inability to stand and 
walk. She then underwent five plasma exchanges (PEs) with 
gradual improvement of dysarthria and truncal ataxia in ensu-
ing 3 months. Repeated brain MRI demonstrated resolution of 
cerebellar hyperintensities (Fig. 1c, d). Surveillance imaging 
showed a persisting cancer with diminished mediastinal and 
hilar adenopathy.

Patient was eventually recommended durvalumab, a PD-
L1 checkpoint inhibitor, as cancer consolidation therapy. Sub-
sequently, after three cycles, she developed autoimmune co-
litis and was started on prednisone 20 mg daily. Two months 
later, she had marked worsening of gait ataxia, oscillopsia and 
dysarthria. Repeated contrast MRI of brain did not reveal en-
hancement, and both neuroimaging and cancer screening were 
negative for a metastatic process. Checkpoint inhibitor was 
discontinued for 3 weeks in the context of severe neurologi-
cal and gastrointestinal (GI) complications. This allowed for 
another trial of PLEX followed by inpatient rehabilitation pro-
gram, which was beneficial in improving her speech, dysmetria 

as well as gait ataxia and stamina. This allowed for resuming 
durvalumab 4 weeks later. However, after 3 months of addi-
tional ICI therapy, patient’s cerebellar symptoms worsened 
again necessitating durvalumab discontinuation. Three weeks 
after discontinuation, a third series of PLEX was administered 
with improvement of her speech and gait to where she was able 
to walk short distances unassisted for next 4 - 6 months. Two 
years after the initiation of ICI, patient developed durvalumab-
associated dermatitis, brittle diabetes, and incessant colitis. 
Thus, durvalumab was stopped indefinitely.

Discussion

In the last several years, the cancer field has embraced ICIs as 
means to either augment the immune system or appropriate 
the body’s own defense system against cancer cells. ICIs have 
become a promising class of anticancer therapy by acting as a 
“switch” to turn on heightened surveillance for foreign cells. 
Specifically, PD-1 is a checkpoint protein on T cells that helps 
prevent T cells from attacking other cells in the body when it 
attaches to PD-L1 [1]. Some cancer cells have large amounts 

Figure 1. Brain MRI before and after first plasmapheresis. (a) Abnormal T2/FLAIR signal in bilateral cerebellar hemispheres, (b) 
post-contrast study performed at the same time as (a) showing lack of contrast enhancement, (c) resolution of previously seen 
signal abnormality in the cerebellum, and (d) post-contrast study performed at the same time as (c) with no change. MRI: mag-
netic resonance imaging; T2/FLAIR: T2-fluid-attenuated inversion recovery sequence.
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of PD-L1, which helps them evade immune attack [1]. ICIs 
target either PD-1 or PD-L1 proteins, thereby switching on an 
immune response to these cells. In this case discussion, dur-
valumab is a PD-L1 inhibitor used as adjunctive therapy in 
NSCLC [2].

However, there is a growing body of evidence for severe 
irAEs accompanying ICI therapy. Up to 70% of patients un-
dergoing treatment with PD-1/PD-L1 inhibitors are reported 
to have experienced some irAEs [3]. These are believed to be 
due to a nonspecific immune checkpoint inhibition disrupting 
the regulatory homeostasis against autoimmunity, leading to 
various local and systemic autoimmune responses. Neurologi-
cal complications of PD-1 inhibitors have been estimated with 
a frequency of 4.2% [4]. Several neurologic adverse events 
have been described, including encephalitis, myelopathy, 
aseptic meningitis, meningoradiculitis, Guillain-Barre-like 
syndrome, peripheral neuropathy, myopathy, as well as my-
asthenic syndrome [5]. In a large cohort study by Kao et al, 
they examined 373 patients undergoing PD-1 therapy for a 
solid tumor and 10 patients were identified to have a neuro-
logical complication (2.9%) [4]. Of those 10, one was identi-
fied to have a cerebellar ataxia and dysarthria, who improved 
after cessation of therapy [4]. Most irAEs occur within 3 - 6 
months of starting a PD-1/PD-L1 inhibitor [5]. Although, in 
some instances irAEs may occur after the first treatment, they 
can be delayed, or happen in variable timeline after cessation 
of immunotherapy [6].

Recognition and appropriate treatment of neurological 
symptoms in patients undergoing ICI therapy are crucial as this 
may lead to severe neurologic disability and even death. There 
is limited information regarding outcomes of irAEs in vari-
ous cancers. Therefore, consideration must balance the risk of 
decreasing efficacy of immune checkpoint therapy if treatment 
is withheld, and the benefit of immunomodulating/suppressive 
therapy for neurological symptoms that may interfere with 
cancer treatments and/or potentially alter the patient’s immune 
status unfavorably leading to additional complications. Early 
recognition and timely treatment of neurological syndrome 
though may offer a chance at neurological deficit reversal and 
improved overall outcome [7].

In the case of ICI-associated neurological complications, 
therapeutic strategy most commonly involves cessation of the 
ICI, with the initiation of IV or oral steroids combined with 
supportive therapies. This approach provided a complete reso-
lution in a majority of cases; however, many patients devel-
oped irreversible adverse events including deaths reported in a 
few cases [8]. In steroid-refractory cases, immunomodulatory 
treatments with PLEX or IVIg may be effective [9]. While the 
frequency and duration of such immunomodulatory therapies 
have not been well established, with the increasing use of ICIs 
it is observed that repeated PEs or IVIg may be necessary for 
exacerbations of neurologic symptoms. Although our patient 
had developed paraneoplastic neurological syndrome prior to 
the initiation of ICIs, her cerebellar symptoms and gait invari-
ably worsened within days of each durvalumab course. We 
pursued carefully timed PLEX as the patient’s symptoms had 
been refractory to IVIg therapy previously.

Timing and frequency of PEs for worsening neurologi-
cal syndrome related to ICIs have also been an unsettled is-

sue. The sooner immunomodulating therapy for neurological 
complications begins, the better clinical response is expected. 
The concern remains on whether neuro-immunomodulating 
therapies such as PE and IVIg will diminish the efficacy of the 
checkpoint inhibitor for the underlying cancer. In general, this 
question is still approached empirically. Since the half-life of 
ICIs is estimated between 2 and 4 weeks and in order to strike 
the balance between efficacy and safety, PEs are not recom-
mended to follow ICIs immediately. We chose a time period 
of approximately 3 weeks after the last durvalumab infusion 
to begin PLEX as to not compromise the ICI’s efficacy. Nev-
ertheless, if the patient’s neurological status is unstable and 
deteriorating, appropriate immunomodulating treatment needs 
to be considered and provided sooner. Ideally, the individual-
ized treatment plan is devised and adjusted among oncologist, 
neurologist and other treating teams.

Continual clinical vigilance of the interdisciplinary teams 
caring for patient undergoing ICI therapy is of paramount im-
portance. Early recognition and effective treatments of ICI-as-
sociated neurological and other complications provide the best 
potential for reducing morbidity and deaths, and for improving 
patients’ functional status and quality of life. Established clini-
cal guidelines from growing case series and prospective stud-
ies of adverse events are needed to aid in the treatment choices 
of ICIs and the management of related irAEs.
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