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Guillain-Barré Syndrome During Platinum-Based Chemotherapy:
A Case Series and Review of the Literature
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/ABSTRACT

Platinum-based chemotherapy is commonly associated with
toxic sensory neuropathies, but also, although rarely, with
Guillain-Barré syndrome (GBS). We describe five patients who
developed GBS while receiving platinum-based chemotherapy
for a solid tumor and report the five cases published so far.
Most patients had received cumulative platinum doses below
known neurotoxic levels, and all of them had an optimal out-
come after platinum discontinuation, associated in most cases
with administration of intravenous immunoglobulin. Clinical

presentation, electroneuromyography, and cerebrospinal fluid
analysis help clinicians to differentiate GBS from toxic neurop-
athy. Platinum compounds are the only chemotherapeutic
agents used for solid tumors that have been associated to
GBS. Thus, we propose that GBS may constitute a non—dose-
dependent side effect of platinum drugs and that awareness
needs to be raised among oncologists on this rare but poten-
tially life-threatening complication of platinum chemotherapy.
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Implications for Practice: Many patients on platinum-based chemotherapy for solid tumors develop sensory neuropathy,
a common dose-dependent side effect. The authors propose that Guillain-Barré syndrome may constitute an immune-
mediated, non-dose-related side effect of platinum-based chemotherapy. Prompt diagnosis of Guillain-Barré syndrome and
distinction from classical toxic neuropathy are crucial for optimal treatment. Platinum discontinuation, associated if needed
to intravenous immunoglobulin administration, radically changes the course of the disease and minimizes neurological

sequelae.

INTRODUCTION

Platinum-based chemotherapy is commonly associated with sen-
sory neuropathies related to a dose-dependent damage of dorsal
root ganglia [1, 2]. However, although rarely, peripheral neuropa-
thies resembling Guillain-Barré syndrome (GBS) have been
reported in patients receiving platinum compounds, suggesting
an immune-mediated process.

GBS is an immune-mediated polyradiculoneuropathy that
typically occurs after infection or vaccination and presents
with progressive muscle weakness, sensory impairment, and
decreased tendon reflexes. GBS can be a potentially life-

threatening condition when associated with bulbar muscle
involvement, respiratory failure and dysautonomia. Nonethe-
less, treatment with intravenous immunoglobulin (IVIG) or
plasma exchange can lead to a favorable outcome.

Here we describe five patients who developed GBS while
receiving platinum-based chemotherapy for a solid tumor and
report the results of a literature review on this topic. The aim
of this study is to increase the awareness of oncologists on
this rare but potentially life-threatening complication of plati-
num chemotherapy.
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Table 1. Our case series

Data Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Age, years 52 62 58 58 69
Tumor Ovarian Pancreatic Pulmonary Rectal Squamous cell
adenocarcinoma adenocarcinoma adenocarcinoma adenocarcinoma carcinoma of the
penis
Chemotherapy regimen  Carboplatin Oxaliplatin Cisplatin Oxaliplatin Cisplatin
Paclitaxel 5-Fluorouracil Pemetrexed 5-Fluorouracil 5-Fluorouracil
Folic acid Capecitabine Docetaxel
Irinotecan
Cumulative platinum dose AUC 5 510 mg/m? 75 mg/m? 260 mg/m? 100 mg/m?>
Interval from onset to 10 days 7 days 3 days 11 days 8 days

nadir

Signs and symptoms at Tetraparesis Tetraparesis

nadir Lower limb pain Lower limb
and tactile areflexia
hypoesthesia
Lower limb
areflexia
Modified Rankin Scale at 4 5
nadir
Cerebrospinal fluid study Normal Albumino-cytologic

dissociation

Protein level: 130

mg/dL

Cell count: 0/mm?

First electrophysiological ~ Sensory-motor Sensory axonal

study axonal pattern pattern (7 days)
(interval since onset of (23 days)

symptoms)

Treatment One course of IVIG One course of IVIG

(dose: 2 g/kg)

No motor deficit
Distal mild
paraesthesia of the
4 limbs

Yes (carboplatin) No

(dose: 2 g/kg)

Clinical evaluation at 6
months

Platinum readministration

Complete recovery

Tetraparesis Tetraparesis Tetraparesis

Distal hypoesthesia Distal hypoesthesia Ataxia

(all sensory (all sensory Distal hypoesthesia

modalities) of the 4 modalities) of the 4 (all sensory

limbs limbs modalities) of the 4

Diffuse areflexia Diffuse areflexia limbs

Diffuse areflexia

5 5 5

Normal Albumino-cytologic Albumino-cytologic
dissociation dissociation
Protein level: 130  Protein level: 93
mg/dL mg/dL

Cell count: <2/mm3

Demyelinating
pattern (17 days)

Normal cell count

Demyelinating
pattern (17 days)

Demyelinating
pattern (5 days)

Two courses of
IVIG (dose: 2 g/kg)

No motor deficit

One course of IVIG
(dose: 2 g/kg)

No motor deficit

None

No motor deficit

Mild ataxia Mild ataxia Intermittent
paraesthesia of the
4 limbs

Yes (carboplatin) No No

Abbreviations: AUC, area under the curve; IVIG, intravenous immunoglobulin.

SuBJECTS, MATERIALS, AND METHODS

We performed a retrospective research in the OncoNeuroTox
database (French network for patients with neurological com-
plications from oncologic treatments) for patients diagnosed
with polyradiculoneuropathy while receiving chemotherapy for
a solid tumor between January 2012 and January 2019. Out of
449 patients diagnosed with peripheral neuropathies during
the period of interest, five patients presented with acute poly-
radiculoneuropathy. All patients met the Brighton criteria for
the diagnosis of GBS (level 1 of diagnostic certainty: three
patients; level 2 of diagnostic certainty: two patients) [3]. The
clinical, electrophysiological, and biological data of these five
patients were collected and reviewed in detail. We then con-
ducted a comprehensive literature review in search for similar
cases published in the PubMed, Embase, and Cochrane data-
bases up to December 2018.

The study was approved by the French Region Committees
on Health Research Ethics and the French Data Protection
Agency. Data were collected and stored anonymized according
to the guidelines of the French Data Protection Agency.
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RESULTS

Present Series

Table 1 summarizes clinical and paraclinical features, treat-
ment, and outcome of the five patients included in the pre-
sent series. All patients had received platinum compounds as
part of their tumor treatment. Cumulative platinum doses
were in all cases below the established threshold for neuro-
logical toxicity (i.e., less than 300-450 mg/m? of cisplatin and
less than 750-850 mg/m” of oxaliplatin [1]). Neurological
symptoms appeared after a median delay of 4 days (range,
1-8 days) from last platinum administration; all patients expe-
rienced acute weakness of the four limbs and altered sensa-
tion of lower (or upper and lower) limbs. Electrophysiological
findings were in all cases compatible with GBS, consisting of
either demyelinating (patients 3-5) or axonal (patients 1-2)
features. Cerebrospinal fluid analysis showed albumino-
cytologic dissociation (i.e., increased protein levels with nor-
mal cell count) in three out of the five patients. Screening for
metabolic, infectious, and autoimmune causes of acquired
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Table 2. Literature review

Christodoulou Verdonk
Data et al., 2004 Tho et al., 2005 Cicero et al.,, 2006 et al., 2008 Yoon et al., 2012
Sex Male Female Female Male Female
Age (years) 53 63 55 41 62
Tumor Colon Endometrioid Non-small cell Nonseminoma Hepatic
adenocarcinoma endometrial pulmonary testis adenocarcinoma
carcinoma carcinoma
Chemotherapy Oxaliplatin Cisplatin Cisplatin Cisplatin Oxaliplatin
regimen 5-Fluorouracil Gemcitabine Etoposide 5-Fluorouracil
Folic acid Bleomycin Leucovorin
Cumulative platinum 585 mg/m? 240 mg/m? 80 mg/m? 300 mg/m? 780 mg/m?
dose
Interval from onset to 14 days 5 days 7 days 7 days 14 days

nadir

Signs and symptoms at

nadir

Modified Rankin Scale

at nadir

Cerebrospinal fluid
study

First
electrophysiological
study

(interval since onset of

symptoms: N/A)
Treatment

Recovery

Platinum
readministration

Tetraparesis

Distal hypoesthesia
(all sensory
modalities) of the 4
limbs

Areflexia

Facial diplegia
Dysphagia

4

Albumino-cytologic
dissociation
Protein level: 185
mg/dL

Cell count: 2/mm?

Demyelinating
pattern

One course of IVIG

One week later: no
motor deficit, mild
paresthesia of the

4 limbs

N/A

Tetraparesis
Distal lower limb
hypoesthesia
Areflexia
Dysarthria

Low spirometry
values

4

Albumino-cytologic
dissociation
Protein level: 110
mg/dL

Normal cell count

Demyelinating
pattern

Two courses of
IVIG; 4 days
interval between
the courses

One month later:
slight motor deficit
of the lower limbs,
MRC 4/5

N/A

Tetraparesis
Lower limb
areflexia
Facial palsy

N/A

Albumino-cytologic
dissociation
Protein level: 435
mg/dL

Normal cell count

Demyelinating
pattern

One course of IVIG

Full recovery

Yes (carboplatin)

Tetraparesis
Hypoesthesia
Diffuse areflexia
Dyspnea
Micturitional
disturbance

N/A

Albumino-cytologic
dissociation
Protein level: 280
mg/dL

Cell count: 0/mm?
Demyelinating
pattern

IVIG

Slow but gradual

improvement

N/A

Tetraparesis
Hypoesthesia (all
sensory modalities)
of the 4 limbs
Areflexia
Dysphagia

Urinary retention

N/A

Albumino-cytologic
dissociation
Protein: 74.6
mg/dL

Cell count: 1/mm?

Demyelinating
pattern

One course of IVIG

Two months later:
tetraparesis and
paresthesia of the
4 limbs

N/A

Abbreviations: IVIG, intravenous immunoglobulin; MRC, Medical Research Council; N/A, not available.

peripheral neuropathy (e.g., vitamin B deficiencies, diabetes,
thyroid disease, uremia, hepatitis B and C, human immunode-
ficiency virus, Lyme infection, or antiganglioside antibodies)
was negative in all cases.

Clinical deterioration was rapid, the median interval between
onset and nadir of motor impairment being 8 days (range,
3-11 days). All patients presented with marked disability at the
peak of disease severity: four patients were bedridden, and one
patient needed support for walking. However, none of them
experienced life-threatening conditions or needed intensive care
unit admission. Treatment consisted of platinum discontinuation
and, in four out of the five cases, IVIG administration (2 g/kg over
3-5 days). Clinical recovery was optimal, and at 6-month evalua-
tion all patients were able to walk without support. Two patients
underwent carboplatin readministration during follow-up, with-
out experiencing further neurological toxicity.

© AlphaMed Press 2019

Literature Review

We identified five previously published cases of patients with
GBS during chemotherapy for solid tumors, all of whom had
received platinum compounds as part of their chemotherapy
regimen (Table 2) [4-8]. Three out of the five patients had
received cumulative platinum doses below neurotoxic levels. All
patients presented with moderate to severe sensorimotor
impairment and reached symptom nadir after a median interval
of 7 days (range, 5-14 days). Four patients out of the five even-
tually developed dysphagia and/or respiratory involvement. Elec-
trophysiological and cerebrospinal fluid (CSF) studies were in
all five cases typical of GBS, showing demyelinating features
and albumino-cytologic dissociation. Information about serum
anti-ganglioside antibodies level was not provided. All patients
underwent platinum discontinuation and received IVIG treat-
ment, with good clinical outcome. One patient was eventually

Oncologist



Pappa, Berzero, Herlin et al.

el97

retreated with carboplatin, but information on subsequent neu-
rological toxicity was not reported.

Discussion

Here we reported five cases of GBS during platinum-based
chemotherapy for solid tumors together with a review of the
literature on this topic. Despite its intrinsic limitations related
to small sample size and retrospective design, our work high-
lights the importance of distinguishing GBS from the classical
toxic neuropathy associated with platinum administration, as
early platinum discontinuation and IVIG treatment can poten-
tially lead to full recovery.

The clinical features observed in GBS cases in our series
differed from those associated with platinum-related toxic
peripheral neuropathy: patients with GBS presented with
dominant motor symptoms, whereas patients with toxic sen-
sory neuropathy usually present with sensory ataxia and dis-
tal painful paresthesias. Electroneuromyography (ENMG) and
CSF analysis helped to circumstantiate the diagnosis of GBS
and to start proper treatment. These assessments should
promptly be performed when facing clinical features that are
not classical for a toxic platinum-related neuropathy.

Although patients in our series displayed one or more
clinical-paraclinical features typical of inflammatory poly-
radiculoneuropathy (e.g., prominent motor deficits, albumino-
cytologic dissociation, demyelinating features on ENMG), the
exclusion of alternative causes has high relevance in this con-
text. Concomitant conditions responsible for acquired periph-
eral neuropathies were excluded by specific testing. Neither
could we consider our cases to be paraneoplastic: clinical
onset did not precede tumor diagnosis nor coincide with
tumor relapse, onconeural autoantibodies were negative, and
motor deficits rapidly resolved following intravenous immuno-
globulin administration (which is consistent with GBS but not
with paraneoplastic disorders).
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CONCLUSION

Although GBS associated to platinum-based chemotherapy is a
rare event, prompt diagnosis of this condition is of utmost impor-
tance. Platinum discontinuation, together with IVIG administra-
tion, can reduce the risk of permanent neurological sequelae.
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