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Atezolizumab-induced encephalitis in a patient with metastatic 
small cell lung cancer: A clinical case and literature review
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Introduction

Atezolizumab is the first and only PDL-1 inhibitor registered 
in Russia for the treatment of small cell lung cancer, non-small 
cell lung cancer, metastatic triple-negative breast cancer and 
hepatocellular carcinoma [1]. Although atezolizumab is the im-
munotherapeutic agent with the lowest incidence of Immune-
mediated adverse events, cases of CNS involvement have been 
reported in the literature [2-4]. Neurological complications of 
immunotherapy include myasthenia gravis, autonomic neu-
ropathy, aseptic meningitis and encephalitis [5-7]. However, en-
cephalitis induced by atezolizumab therapy is a relatively rare 
adverse event. In this clinical case, we will look at immune-me-
diated encephalitis in a patient with metastatic small cell lung 
cancer.

Clinical case

This clinical case presents a 56-year-old woman diagnosed 
with stage IV metastatic small cell lung cancer cT2N1M1, who 
underwent 4 courses of combination therapy according to the 
regimen Carboplatin AUC5 + Etoposide 100 mg/m2 days 1-3 + 

Atezolizumab 1200 mg. According to computed tomography 
data, a large central formation in the left lung is not visualized 
(previously 46x35 mm), in S10 of the right lung a solitary le-
sion of 10x11.5 mm is determined. In the peripheral parts of 
both lungs, polysegmentally, there are zones of consolidation 
like ground glass. Intrathoracic lymph nodes with a tendency 
to decrease to 6 mm according to KO (previously 20 mm). Par-
tial response according to RECIST 1.1 criteria Next, the patient 
received maintenance therapy according to the regimen of 
Atezolizumab 1200 mg intravenously once every 21 days. A to-
tal of 6 courses of maintenance immunotherapy were carried 
out. On the 2nd day after the 6th course of immunotherapy, the 
patient’s condition worsened, she noted a constant low-grade 
fever with episodes of rising to 39C, fever was accompanied by 
nausea, vomiting and headaches, retrograde amnesia, sudden 
changes in blood pressure from 70 and 40 mm Hg to 180 and 
110 mm. Hg, fainting. The patient was hospitalized in the infec-
tious diseases department. 

Serological blood test for parvovirus, cytomegalovirus and 
Epstein-Barr virus is negative, LBC culture of urine and blood is 
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negative. A spinal cord puncture was performed. Clinical analy-
sis of the cerebrospinal fluid showed a slightly increased pro-
tein level of 1 g/l (reference 0.22-0.33 g/l), red blood cells 7 ml, 
cytosis 10.0 (reference 2.0-3.0). According to MRI of the brain 
with contrast: 

Figure 1: Mode T1

Figure 2: Mode T2 FLAIR

Based on the examination, a diagnosis of immuno - medi-
ated limbic encephalitis was made. The patient received pulse 
therapy with methylprenisolone 1000 mg per day intravenously 
for 5 days without a positive clinical effect. In this connection, 
the patient underwent plasmapheresis with positive dynam-
ics - normalization of temperature, blood pressure, partial re-
gression of impaired consciousness. Given the development of 
grade 3 Immune-mediated adverse events further therapy with 
Atezolizumab is contraindicated. The patient was transferred to 
dynamic observation.

According to the control examination after 3 months: MRI of 
the brain with IV contrast: no MR signs of pathological changes 
in the brain were detected at the time of the study. CT scan of 
the chest, abdomen, and pelvis with IV contrast: In S10 of the 
right lung, a formation is detected, irregular in shape, with tu-
berous contours with heterogeneous accumulation of, dimen-
sions 10x14 mm (previously 9x8 mm). Due to the fact that the 
lesion in the right lung was the only manifestation of the dis-
ease. By decision of the oncology council, stereotactic therapy 
was carried out with positive dynamics. The patient was under 
dynamic observation. At the time of writing, 15 months have 
passed since the development of limbic encephalitis. The pa-
tient died in February 2023 from decompensated heart failure.

Discussion and conclusions

Immune-mediated damage to the central nervous system is 
the rarest adverse event and accounts for 2-4%. Of all reported 
clinical cases, grade 3-4 toxicity occurs in <1%. A review of 59 
clinical studies, including more than 9000 patients, showed the 
following frequency of IONEs: anti-CTL4 (3.8%), antiPD-1 (6.1%), 
a combination of drugs of these groups (12%) [5]. The literature 
describes only 4 clinical cases of the development of encephali-
tis during the administration of Atezolizumab [2-4]. No cases of 
immune-mediated CNS disease were reported in the phases I 
and II POPLAR study, but in the phase III OAK study, 5 of 609 pa-
tients developed immune-mediated encephalitis [8]. As check-
point inhibitors are increasingly used in the treatment of cancer, 
cases of atezolizumab-induced encephalitis will increase and, as 
we see from the clinical case, this complication does not always 
respond to high doses of steroids [9]. Based on the above, it is 
necessary to develop more thorough instrumental and labora-
tory monitoring in order to timely diagnose immune-mediated 
damage to the central nervous system.
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