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Guillain—Barré syndrome
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The emergence of immune checkpoint inhibitors (ICls) has significantly
prolonged the survival time of cancer patients. However, it may also lead to
various immune-related adverse events (irAEs), including Guillain—Barré
syndrome (GBS), a rare type of irAE. Most GBS patients can recover
spontaneously due to the self-limited nature of the disease, but severe cases
can result in respiratory failure or even death. Here we report a rare case of GBS
occurring in a 58-year-old male patient with non-small cell lung cancer (NSCLC)
who developed muscle weakness and numbness of the extremities during
chemotherapy combined with KN046, a PD-L1/CTLA-4 bispecific antibody.
Despite receiving methylprednisolone and y-globulin, the patient’'s symptoms
did not improve. However, there was significant improvement after treatment
with mycophenolate mofetil (MM) capsules, which is not a routine regimen for
GBS. To the best of our knowledge, this is the first reported case of ICls-induced
GBS that responded well to mycophenolate mofetil instead of
methylprednisolone or y-globulin. Thus, it provides a new treatment option for
patients with ICls-induced GBS.

KEYWORDS
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Introduction

Immune checkpoint inhibitors (ICIs)-based immunotherapy has revolutionized the
therapeutic landscape of malignant tumors in recent years. Antibodies directed against
programmed cell death protein-1 (PD-1), anti-PD-1 ligand (PD-L1), and antibody
targeting cytotoxic T lymphocyte-associated antigen-4 (CTLA-4) are the representatives
of ICIs. ICIs-based immunotherapy has not only extended the survival time but also
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significantly improved the living quality of patients with certain
cancers, such as melanoma, lung cancer, liver cancer, and breast
cancer (1). However, due to the activation of the immune system,
immune-related adverse events (irAEs) can also involve almost all
the organs (2).

Guillain-Barré syndrome (GBS) is an autoimmune peripheral
neuropathy characterized by demyelinating lesions of peripheral
nerves and nerve roots and inflammatory cell infiltration of small
vessels. The most common clinical manifestation of GBS patients is
acute symmetrical flaccid limb paralysis. A recent meta-analysis
found that although immune-related neurological adverse events
(NAEs) are relatively rare compared to chemotherapy, they often
result in high mortality and disability (3). Guillain-Barré syndrome
(GBS) induced by ICIs accounted for 0.3% of all irAEs and has
similar symptoms to classic GBS. Despite receiving standard
treatment, many GBS patients still experience residual symptoms
for an extended period, significantly affecting their quality of life (4).

ALPHAMAB ONCOLOGY has independently developed a PD-
L1/CTLA-4 bispecific antibody called KN046 which is composed of
a CTLA-4 with a PD-L1 single-domain antibody. KN046 aims to
achieve a dual targeting effect by simultaneously targeting the tumor
microenvironment, which is known to be enriched in PD-L1, and
by eliminating regulatory T-cells (Tregs) that inhibit tumor
immunity. This innovative approach could potentially result in
better treatment outcomes for patients with cancer.

Here we report a rare case of GBS occurring in a 58-year-old
male patient with non-small cell lung cancer (NSCLC) who
developed muscle weakness and numbness of the extremities
during treatment with chemotherapy combined with KNO046.
Based on the results of an electromyogram (EMG) and
cerebrospinal fluid (CSF) analysis, he was diagnosed with ICIs-
induced GBS. Traditional treatment of GBS including
methylprednisolone and immunoglobulin (IVIG), was used to
relieve his symptoms. However, these treatments were initially
ineffective until mycophenolate mofetil (MM) capsules were
prescribed, which resulted in a significant improvement in his
symptoms. Our study discusses the diagnosis and treatment
characteristics of GBS and provides a non-routine but feasible
treatment option for ICIs-induced GBS patients.

Case report

A 58-year-old male patient who presented with recurrent
thoracalgia was admitted to our department. A CT scan of his
lungs identified a lump in his left lobe, and a biopsy through
fiberoptic bronchoscopy confirmed lung squamous cell
carcinoma. The PD-L1 tumor proportion score (TPS) was 5%.
After a series of examinations, including single photon emission
computed tomography (SPECT) and magnetic resonance imaging
(MRI) of the brain, the diagnosis of primary lung squamous cell
carcinoma (cT4N3MO, IIIC, AJCC 8th) was confirmed. The
patient had no previous history of other chronic diseases or
family cancer history, and was a smoker for 30 years with an
average of one pack per day. After screening, the patient was
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enrolled in a multicenter, randomized, double-blind, placebo-
controlled phase III clinical trial to assess the efficacy and safety
of KN046 combined with platinum-based chemotherapy
compared to placebo and platinum-based chemotherapy in
patients with advanced squamous non-small cell lung cancer.
The clinical trial registration number is CTR20201294, and the
patient’s random number is 376. In August 2021, the patient
began the first cycle of treatment, which included an intravenous
infusion of paclitaxel 261 mg and carboplatin 490 mg, with an
intravenous infusion of KN046 or placebo 240 mg. On the third
day after medication, the patient developed mild pain in his lower
limbs, for which ibuprofen was prescribed to alleviate the
discomfort. Subsequently, the patient was discharged.

Twenty-one days later, the patient was readmitted to the
hospital in a wheelchair due to symptoms of fatigue, muscle
weakness, and limb pain that had developed over the course of
three days. Physical examination revealed grade 1 muscle strength
in upper and lower limbs, accompanied by mild bilateral ptosis.
Various markers including procalcitonin, erythrocyte
sedimentation rate, C-reactive protein, and myoglobin showed
varying degrees of increase. The cerebrospinal fluid (CSF) analysis
showed a clear appearance, with no cells and mildly elevated glucose
(6.38 mmol/L; Normal range 2.5-4.5 mmol/L), and elevated protein
level (999 mg/L; Normal range 150-450 mg/L). The
electromyogram (EMG) revealed slowed nerve conduction
velocity and abnormal amplitude in multiple parts of the patient’s
upper and lower limbs. Given the acute onset and progression of the
disease, and the CSF analysis result showed a typical “albumino-
cytologic dissociation” phenomenon, the patient was diagnosed
with ICIs-induced GBS by the neurologist. Anti-tumor treatment
was ceased and a serious adverse event (SAE) was reported. The
patient was excluded from the study and unblinded; it showed that
he had been assigned to the KN046 drug group.

Initially, the patient was treated with intravenous
methylprednisolone of 500 mg and immunoglobulin (IVIG) of 20
g (0.4 g/kg) per day, in accordance with the Guidelines for the
management of immune checkpoint inhibitor-associated toxicity
2021 by the Chinese Society of Clinical Oncology (CSCO).
Mecobalamin and pregabalin were used together to nourish the
nerves and improve the symptoms of weakness and numbness of
limbs. However, there was no improvement in the patient’s
myasthenia after three days of treatment. Then the patient was
given mycophenolate mofetil (MM) capsules 500 mg twice a day.
After taking the MM capsules for three days, the patient showed
significant improvement in muscle strength, progressing from grade
1 to grade 3, and bilateral ptosis gradually recovered.
Methylprednisolone was reduced gradually as the patient’s
symptoms improved. After 19 days of treatment, the patient’s
myodynamia recovered when he was discharged from the
hospital, and the muscle strength of his upper limbs and lower
limbs recovered to grade 5 and 4, respectively. The patient was able
to walk out of the hospital on his own. The treatment procedure is
shown in Figure 1. Chemotherapy and KNO046 therapy were
discontinued permanently for the patient and he eventually died
of cancer progression on May 24, 2022.
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FIGURE 1

The treatment procedure of the patient. (A) Methylprednisolone, (B) IVIG, (C) Mycophenolate mofetil capsules; *ivgtt, *po. ® Day of admission. @ Day

of discharged.

Discussion

The use of immune checkpoint inhibitors (ICIs) is highly
effective in restoring and enhancing the cytotoxic T cells’ anti-
tumor activity. However, overactivation of T lymphocytes can occur
systemically and may lead to not only an anti-tumor immune
response but also autoimmunity, resulting in various irAEs (5). A
study focused on toxicity spectrum of immunotherapy in advanced
lung cancer found that chemotherapy combined with both PD-L1
and CTLA-4 antibody was associated with the highest risk of grade
1-5 irAEs compared with ICI monotherapy and chemotherapy
alone (6). Unlike other irAEs, neurological complications caused by
ICIs are rare (7) and often occur in melanoma patients (8). Of note,
ICIs-related neurological complications do not correlate with
autoantibodies associated with these drugs. This suggests that
there might be T-cell-mediated pathogenesis instead (9).

GBS is currently classified as an immune-mediated
polyradiculoneuropathy, with most patients presenting neurological
symptoms after an infective illness (10). It has been reported that GBS
has relationships with particular vaccinations (11), ganglioside
administration (12), surgery (13) and immune checkpoint inhibitors
therapy. According to the site of target antigen and occurring
frequency, GBS can be mainly classified into acute inflammatory
demyelinating, acute motor axonal neuropathy (AMAN), and
polyradiculoneuropathy (AIDP) (14). The main difference between
AMAN and AIDP is whether patients have substantial T-cell
inflammation or demyelination (10). An autopsy study of 11 patients
who died of GBS showed that ADIP was characterized by the presence
of inflammatory infiltrates containing T cells and macrophages
involved in macrophage-mediated demyelination (15). Compared
with AIDP, patients with AMAN always show primary axonal injury
without substantial T-cell inflammation or demyelination (10). The
incidence of GBS increased by 20% with every 10-year increase in age,
whether in ICIs-induced GBS or other forms of GBS, and males have a
higher risk of contracting GBS (16). The exact mechanism by which
ICIs induced GBS is still unknown; one hypothesis suggest that the
abrogation of self-tolerance may activate cytotoxic T lymphocytes with
a reduced inhibition of antigen-producing B lymphocytes (10).
Notably, patients with pre-existing GBS have a higher risk of
recurrence and exacerbation when receiving ICIs treatment (17).

We presented a case of GBS which occurred in a 58-year-old male
patient with lung cancer, who experienced muscle weakness and
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numbness in his extremities after the first cycle of treatment with
chemotherapy combined with KN046. This patient was diagnosed
with ICIs-induced GBS. Notably, antitumor chemotherapy regimens,
such as platinum-based agents, taxanes, vinca alkaloids, and
thalidomide analogs, can also cause direct neurotoxicity and
chemotherapy-induced peripheral neuropathy (CIPN) (18). These
may present similar symptoms to GBS, including paresthesia, pain,
symmetrical numbness, and so on (19). In contrast, CIPN is
characterized only by numbness and pain in the limbs without
changes in cerebrospinal fluid analysis and decreases in muscle
strength. Reported cases of GBS caused by chemotherapy are
sporadic. Two reported cases of GBS induced by chemotherapy
included one patient with metastatic rectal cancer who developed
GBS after several cycles of chemotherapy (20), while another patient
with esophageal cancer received not only chemotherapy but also
radiation therapy simultaneously (21). Considering the drug usage,
clinical manifestations, and inspection result of this patient, we
believe that his GBS was most likely induced by KN046.

According to the CSCO 2021 guideline on ICIs-associated
toxicity, corticosteroids and IVIG are traditional treatments for
GBS. The combination of these treatments can improve clinical
symptoms of GBS patients by 73% (22). Plasma exchange (PE) can
be used as a second-line treatment if the condition worsens or if the
previous treatment is ineffective. Nevertheless, one network meta-
analysis suggested that PE or IVIg was more effective for GBS than
corticosteroids (23). Another study reported a case of ICIs- induced
GBS whose symptoms, such as limb weakness, numbness, and pain at
the ends of the limbs, were significantly alleviated after high doses of
intravenous gamma globulin combined with acupuncture treatments
(24). In our case, the patient’s symptoms were constant after receiving
the traditional treatment of GBS but improved markedly after the
initiation of mycophenolate mofetil. Mycophenolate mofetil is
primarily used as an immunosuppressant in patients after organ
transplantation to prevent and cure organ rejection. It can also be
used for autoimmune diseases or other ICIs induced irAEs but is not
a routine regimen for GBS. In a previous study, the combination of
IVIg-MP-MM was proven to be safe but with no efficacy for GBS
patients (25). However, MM did have a positive effect in our ICIs-
induced GBS. This suggest that there may be some differences
between ICIs-induced GBS and other types of GBS. It is speculated
that ICIs-induced GBS may be related to the decreased tolerance to
ganglioside-related epitopes and an unsuppressed immune response
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in the periphery due to interference with the function of normal
immune checkpoint molecules (26). While the specific mechanism
still needs further study.

GBS is a complex neurological disease, and it takes a long time
for patients to relieve from neurological symptoms. Therefore, more
effective, affordable, and safer treatments for GBS are urgently
needed. Our case report provides valuable insights into effective
treatment options for ICIs-induced GBS.

Conclusion

In conclusion, we report a rare case of ICIs-induced GBS who
didn’t derive benefit from traditional methylprednisolone and IVIG
but recovered soon after the adoption of mycophenolate mofetil. It
has significant reference to similar ICIs-induced GBS.
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in the article/supplementary material. Further inquiries can be
directed to the corresponding author.
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	Case Report: ICIs-induced Guillain–Barré syndrome recovered from mycophenolate mofetil
	Introduction
	Case report
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


