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Abstract
Immunotherapy combinations have changed the treatment paradigm of advanced renal cell carcinoma (RCC). Notably, immunotherapy induces a new
spectrum of immune-related adverse events (irAEs). Guillain–Barré syndrome (GBS) is a rare and potentially fatal nervous system irAE. The activation of T-cell
is considered a triggering factor of GBS. We herein reported a case of GBS-like syndrome during treatment of tislelizumab and axitinib in a patient with RCC.
To our knowledge, this is the �rst report of tislelizumab-related GBS.

Introduction
Immune checkpoint inhibitors (ICI) and its combination with anti-angiogenic inhibitors are now a standard treatment for advanced RCC[1]. With the increased
use of ICI, clinicians should be aware of the possible risks of irAEs. Tislelizumab is a fully humanized IgG4 antibody against programmed cell death 1 (PD1)
receptor. Different with the other anti-PD1 agents(eg Nivolumab, Pembrolizumab), tislelizumab has been gene-engineered to reduce its a�nity for the Fc
receptor[2]. Currently, 57 clinical trials, including RCC, have been registered in ClinicalTrials.gov. Here, we �rst describe a male RCC patient who developed
neurological symptoms induced by tislelizumab.

Case Presentation
A 65-year-old man with 20-year history of hypertension and 5-year history of diabetes was admitted to Peking University First Hospital due to a space-
occupying lesion in the left kidney. PET-CT (positron emission tomography–computed tomography) showed a left renal mass, a thyroid nodule and an
in�ammatory lesion in lung. The bone density of left femur, right acetabulum, sacral vertebrae and T7 spinous process increased. Surgical resection was
performed in Dec 2019. RCC with sarcomatoid and rhabdoid differentiation was con�rmed by pathology. Pathology also found metastatic tumor in the left
adrenal gland. Adjuvant targeted therapy with sorafenib (400 mg) was administered in Jan 2020. In Mar 2020, he underwent surgical resection for the thyroid
nodule. CT reexamination revealed bone destruction of the left 9th rib and T7 vertebra in Sep 2020, so the patient was transferred to our hospital for further
treatment. Sorafenib treatment was then replaced by denosumab (120 mg) combination with tislelizumab(200 mg) and axitinib (5 mg). 13 days after the third
cycles of tislelizumab, the patient developed dysphagia, generalized weakness, blepharoptosis and aberrant eye movements.

Laboratory examination results revealed increased creatine kinase (2110, normal 59–248; Dec 23, 2020; Day0). No evidence of infection was found. Magnetic
resonance imaging of the brain and spinal cord were normal. Physical and neurological examination revealed a decrease in muscle strength of the limbs.
Nerve electrophysiological tests on Day11 revealed extensive neurogenic damage, reduced motor nerve wave amplitudes and prolonged F wave
latencies(Table 1–2).

He received methylprednisolone sodium succinate treatment (80 mg) immediately on Day1. Four days later, treatment was switched to methylprednisolone
(40 mg) along with 60 mg methylprednisolone sodium succinate. On Day8, the doctors weaned methylprednisolone sodium succinate dose to 40 mg and
terminated it on Day11. Methylprednisolone treatment was continued. After 21 days glucocorticosteroid treatment, the patient's muscular strength and speech
improved, but he still suffered form choking cough after drinking, so neurological consultation was sought (Day22). The patient refused to perform
cerebrospinal �uid (CSF) analysis. Treatment effects of sorafenib or denosumab was excluded after communication with manufacturers. Taken all results
together, he was diagnosed with GBS-like syndrome. He then received intravenous immunoglobulin (IVIG) 400mg/kg/day for 5 days. On Day28, IVIG was
terminated because his symptoms further improved. Methylprednisolone treatment was continued (Day65) along with axitinib (Day24-Day58). Unfortunately,
the patient got a high fever on Day58. COVID-19 test was negative (real-time Polymerase Chain Reaction). He developed severe pneumonia and died of
bacterial lung infections on Day66.

Discussion
A review of the literature showed that the incidence of neurological adverse events (nAEs) was 3.8% with anti-CTLA4 inhibitors, 6.1% with anti-PD1 inhibitors,
and 12.0% with the combination of anti-CTLA4 + anti-PD1 inhibitors [3]. Another review of 7604 patients treated with immune checkpoint inhibitors (ICI)
revealed a 7.7% overall incidence of nAEs and 0.1% incidence of GBS/MFS (Miller-Fisher syndrome)[4]. GBS is an acute autoimmune disorder affecting
peripheral nervous system. T cell mediated immunity is considered as a trigger factor of GBS, and antibodies and complement are thought to be involved in
the process. In addition, ganglioside antibodies that target macrophages are thought to play a crucial role[5].

Anti-PD1 agents were initially developed for blocking the PD1/PDL1 (programmed death–ligand 1) signaling pathway, which was con�rmed to be involved in
tumor immune escape. However, PD1 also expressed on activated B cells, natural killer cells and regulatory T cells (Tregs) [6]. Combination with anti-VEGF
drugs does promote anti-tumor response, but it may trigger more complex autoimmunity. Macrophages-mediated ADCP (antibody-dependent cellular
phagocytosis) can cause depletion of target cell. Fc region of tislelizumab is genetically engineered to lower a�nity for Fc receptor on macrophages, which is
different from nivolumab or pembrolizumab [2]. Currently, tislelizumab is approved by the National Medical Products Administration (NMPA, formerly the China
Food and Drug Administration) for the treatment of classical Hodgkin Lymphomas, Urothelium Carcinoma and Lung Squamous Cell Carcinoma. So far,
tislelizumab-related GBS has not been reported.

Due to the complicated action mechanism of ICI, it is di�cult to elucidate the causes of ICI-related GBS. Fortunately, there has been a proposed diagnostic and
treatment paradigm for ICI high-grade neurological complications [7]. CSF and EMG analysis are critical diagnostics steps. IVIG (intravenous immunoglobulin),
plasmapheresis and glucocorticoid treament are effective therapies for ICI-related GBS [7–22].
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16 ICI-related GBS patients (15 publications) were found via PubMed with median age 63 years (range: 45–81 years) [8–22], including 1 bladder, 1 nasal, 1
kidney, 5 lung and 8 melanoma cancer patients. Male patients accounted for 75%. Prognosis of these cases varies, 5 patients were con�rmed dead (age
range: 63–81 years) [9–10, 12, 19, 21]. Patient in our case refused CSF analysis, so he was diagnosed with GBS-like syndrome. Glucocorticoid and IVIG treament
improved clinical symptoms. However, he developed severe pneumonia during treatment and died after 3 days ICU admission. Additionally, CT on Day58
showed disease progression of lung and bone.

In summary, we reported the �rst GBS-like syndrome case related with tislelizumab. Rapid diagnosis and treatment of GBS are crucial because irAEs can
initiate serious sequelae or death. A multidisciplinary approach is necessary for patients who received immunotherapies.

Table 1.  Nerve electrophysiological tests results part1

Nerve Electrophysiological
 sites

Latency(ms) Amplitude(mv) Conduction
velocity(m/s)

F wave latency(ms)

L R NL L R NL L R NL L R NL

median nerve(motor ) wrist 3.17 3.6 ≤4.4 10.3 9.5 ≥4           ≤25

cubital fossa 7.54 7.96   9.4 9.1   50.3 50.5 ≥50      

Ulnar nerve(motor) wrist 2.56 2.79 ≤3.3 7.7 7.3 ≥6       25.5 27.2 ≤25

elbow 8.54 8.56   7.7 6.6   50.2 50.3 ≥50      

Ulnar motor facilitation wrist       7.5preexercise              

      7.8postexercise              

radial nerve(motor) forearm     ≤3.0     ≥2            

elbow                 ≥50      

peroneal nerve(motor) ankle 4.08 3.81 ≤6.5 5.0 2.7 ≥2           ≤50

�bular head 13.1 12.8   4.7 1.78   38.8 36.7 ≥45      

tibial nerve(motor) ankle 3.98 3.85 ≤5.8 6.6 5.8 ≥4       57.7 53.5 ≤50

popliteal fossa 14.2 13.1   5.0 3.3   40.1 41.1 ≥40      

median nerve(reverse
sense)

wrist 2.15 2.44 - 26.1 15.6 ≥20 59.1 58.3 ≥50      

Ulnar nerve(reverse
sense)

wrist 2.02 2.03 - 13.2 14.4 ≥10 55.0 57.5 ≥50      

radial nerve(reverse
sense)

wrist     -     ≥15     ≥50      

sural nerve(reverse
sense)

shank 3.35 3.33 - 11.1 12.1 ≥6 41.2 42.4 ≥40      

ms=milliseconds; mv=millivolts; m/s=meters/second; L=left; R=right; NL=Normal value

 

Table 2. Nerve electrophysiological tests results part2



Page 4/5

L/R Muscle Innervation Insertion
potential

Spontaneous potential Voluntary MUP

�brillation positive
sharp

fasciculation other time
limit(↑↓%)

amplitude polyphase
wave

recruitment

L trapezius accessory NL NL NL NL NL

R biceps brachii C5/6,
musculo

NL NL NL NL NL

R �rst
interosseous
muscle

C8/T1,
ulnar

NL NL NL NL NL

L �rst
interosseous
muscle

  NL NL NL NL NL

L vastus
medialis

L3/4,
femoral

NL - - NL NL NL NL

L tibialis anterior
muscle

L4/5,
peroneal

NL - - NL NL NL NL

L gastrocnemius S1/2, tibial NL NL NL NL NL

R tibialis anterior
muscle

L4/5,
peroneal

NL 2 2 NL NL NL NL

R gastrocnemius   NL NL NL NL NL

R vastus
medialis

  NL NL NL NL NL

L paravertebral
muscle

T9 NL 2 2 NL NL NL NL

L=left; R=right; NL= Normal value
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