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Guillain-Barré syndrome in patients
with multiple myeloma: three cases report
and literature review
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Abstract

Background Multiple myeloma (MM) with Guillain-Barré syndrome (GBS) is relatively rare, and the specific
mechanism is still unclear. The previous infection, surgery, and medication use may have contributed to the
occurrence of GBS. The use of bortezomib in patients with MM can easily lead to peripheral neuropathy, which is
similar to the symptoms of GBS, making it challenging to diagnose GBS.

Cases presentation Three patients with IgA type MM experienced lower limb weakness during treatment.
Combined with lumbar puncture, nerve conduction studies, and other tests, the diagnosis was confirmed as GBS. All
three patients had a history of spinal surgery before the onset of GBS, and had been treated with bortezomib which
induced peripheral neuropathy. Two of the three patients had a clear history of upper respiratory tract infection
before the onset of GBS. After treatment with intravenous immunoglobulin, one patient died and two patients
showed improvement in GBS symptoms.

Conclusion Patients with MM often have concurrent infections and spinal surgery, which may contribute to the
occurrence of GBS. The symptoms of bortezomib-induce peripheral neuropathy overlap with those of GBS, which can
easily lead to misdiagnosis or missed diagnosis of GBS. Timely lumbar puncture and nerve conduction studies may
help to diagnose GBS and improve the prognosis.
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Background

Multiple myeloma(MM) is a malignant clonal plasma
cell disease characterized by infiltration of bone marrow
plasma cells and an increase in peripheral blood mono-
clonal immunoglobulin, leading to complications such
as bone destruction, hypercalcemia, renal insufficiency,
and anemia, which seriously affect the quality of life
and lifespan of patients [1]. With the emergence of new
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10 years [2]. However, patients with MM usually have
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decreased body resistance, and with continuous mainte-
nance treatment, these patients still belong to a vulner-
able population and are prone to various complications.

Guillain-Barré syndrome (GBS) is a type of immune-
mediated acute inflammatory peripheral neuropathy,
characterized by involvement of multiple nerve roots and
peripheral nerve damage, with clinical symptoms typi-
cally peaking within two weeks [3]. Cerebrospinal fluid
(CSF) analysis reveals a high protein content with a nor-
mal cell count, and nerve conduction studies(NCS)show
peripheral nerve damage, while both tests can be normal
in the early stages. High-dose intravenous immunoglobu-
lins (IVIG) and plasma exchange are the main treatment
methods [4, 5]. Although the overall prognosis of GBS is
good, 3 -7% of patients still die, mainly from cardiovascu-
lar and respiratory complications such as cardiac arrest,
autonomic dysfunction, respiratory failure, infection,
pulmonary embolism, etc [6]. Moreover, a considerable
number of patients will have sequelae, including neuro-
pathic pain, weakness, and fatigue, which have a signifi-
cant impact on daily activities and quality of life [7].

There are few reported cases of MM with GBS [8-11].
Patients with MM often have decreased body resistance
and are prone to infection. Pathological fractures usually
require surgical intervention. Also the therapeutic drugs
used for MM, such as bortezomib, often cause peripheral
neuropathy (PN). It is not yet clear whether these factors
are correlated with the occurrence of GBS. This article
retrospectively analyzes the diagnosis and treatment pro-
cess of three patients with MM complicated with GBS,
and considers the possible reasons for MM complicated
with GBS based on literature review. Written informed
consents were obtained from the patients or their first-
degree relatives.

Cases presentation

Case 1

A 68 year old male patient experienced lower back pain
after trauma in April 2020, which gradually worsened
and restricted lower back movement. Lumbar magnetic
resonance imaging (MRI) revealed a compression frac-
ture of the second vertebra of the lumbar spine. The
laboratory tests were as follows: IgA X type by M pro-
tein electrophoresis, hemoglobin(HB) 87 g/L, albumin
26 g/L, P2-microglobulin(f2-MG) 7.5 mg/L, plasma
cells accounting for 44% by bone marrow cytology
examination. Percutaneous vertebroplasty (PVP) of sec-
ond lumbar vertebrae was performed in July 2021, and
postoperative pathological reported plasma cell tumor.
Based on M-protein electrophoresis, bone marrow
cytology examination and biopsy pathology, the patient
was diagnosed with stage III MM (IgA A type) accord-
ing to the International Staging System(ISS). The patient
was treated with VRD (bortezomib, lenalidomide and
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dexamethasone) regimen chemotherapy 4 times, and the
subsequent efficacy evaluation was complete remission.
Then the patient received autologous hematopoietic stem
cell transplantation treatment in November 2021, fol-
lowed by maintenance therapy with lenalidomide. After
treatment, the patient’s lower back pain symptoms were
significantly relieved and he was able to live normally.

In January 2023, the patient experienced symptoms of
upper respiratory tract infection, and in February 2023,
the patient had limb weakness and numbness, making
him impossible to walk. One week after the onset of ill-
ness, the patient was admitted to the hospital. After
admission, the neurological examination revealed the
presence of peripheral facial paralysis and quadriplegia in
the patient. The muscle tone in both limbs was normal.
The proximal Medical Research Council (MRC) muscu-
lar strength of both upper limbs was grade 4/5, and the
distal MRC muscle strength was grade 3/5. The proximal
MRC muscle strength of both lower limbs was grade 2/5,
and the distal MRC muscle strength was grade 27/5. The
pinprick sensation in both upper limbs was symmetrical
without decrease, while the sensation below the ankles
in both lower limbs was decreased. The symptoms were
possibly a result of GBS. So NCS and lumbar puncture
examination were performed. NCS indicated slow motor
conduction velocity in bilateral peroneal and right tibial
nerves, and prolonged latencies in bilateral peroneal
nerves, suggesting demyelination. F wave latency of left
median nerve was prolonged (Table 1). On day 10 after
the onset, the lumbar puncture examination was oper-
ated and showed albuminocytological dissociation, and
no MM cells was found in CSF smear (Table 2). The cra-
nial MRI revealed lacunar cerebral infarction and senile
brain changes, which could not account for the patient’s
symptoms and signs. M protein electrophoresis test was
negative, and the serum free light chain test was within
the normal range, indicating that the status of MM was in
complete remission.

Based on CSF examination, NCS, and physical exami-
nation of the nervous system, the patient was diagnosed
with GBS. On day 11, the patient received IVIG (0.4 g/
kg/d for 5 days) therapy, but the symptoms of limb weak-
ness did not improve. On day 14, bladder dysfunction
occurred, which required catheterization. One day 17,
the patient developed fever, weakened cough reflex, and
decreased blood oxygen saturation. Bedside chest radiog-
raphy indicated white lung. The patient was transferred
to the intensive care unit and received mechanical ven-
tilation treatment. The patient died of lung infection and
respiratory failure 24 days after onset.

Case 2
A 70-year-old female patient experienced numbness
and weakness in both lower limbs, unable to walk,
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Table 1 Selected NCS findings of three cases
Nerve/Sites Case 1 Case 2 Case 3
Latency AMP. Velocity Latency Amp. Velocity Latency Amp. Velocity
(ms) (mv) (m/s) (ms) (mv) (m/s) (ms) (mv) (m/s)
Motor NCS
Left Ulnar
Wrist 2.85 7.1 1.64 76 3.29 30
Elbow 8.1 51 44 493 26 375
Left Median
Wrist 33 7.3 6.13 1.63 3.29 4.1
ELbow 6.3 49 0.72 48 3.1 395
Right Tibial
Ankle 37 34 4.81 53 4.04 38
Popliteal Fossa 46 38 45 485 30 33.1
Left Peroneal
Ankle 15 4.2 4.99 043 436 048
Below Knee 34 29.6 0.53 295 022 356
Right Peroneal
Ankle 6.9 52 3.85 04 436 036
Below Knee 43 25.1 033 286 0.23 376
Sensory NCS
Nerve/Sites (uV) (UV)
Right sural Ankle-Calf 29 35 53,2 172 2.1 58.1 No response
Left sural Ankle-Calf 2.1 4,1 485 2.15 42 51.2 No response
Case 1 Case 2 Case 3
F Latency (ms)
Left Median 48.5 395 338
Left Ulnar 413 386
Table 2 The results of analysis of CSF samples obtained by lumbar puncture
Characteristics Reference range Case 1 Case 2 Case 3
WBC count 0-5/ul 4 2 1
Glucose 2.2-3.9mmol/L 36 348 33
Total protein 150-450 mg/L 1301 1082 1403
Chlorides 120-132 mmol/L 121 118 116
LDH 20-25U/L 25 40 1
MM cells by CSF smear negative negative negative

WBC, white blood cell; LDH, Lactic dehydrogenase; MM, multiple myeloma; CSF, cerebrospinal fluid

accompanied by pain in the lower back and ribs in
December 2023. Lumbar MRI showed that the space
occupying lesion at 5th thoracic vertebra was locally
protruding into the spinal canal and compressing the
thoracic spinal cord. In January 2024, she underwent
posterior thoracic tumor resection, bone graft fusion,
and internal fixation. Postoperative pathology revealed
plasma cell tumor. Laboratory examination showed
the following: IgA K type by M protein electrophoresis,
B2-MG 9.31 mg/L, 42% plasma cells showed by bone
marrow cytology. The patient was diagnosed with mul-
tiple myeloma (IgA « type, ISS stage III). After 3 times of
chemotherapy with PLD (bortezomib, liposomal doxo-
rubicin, and dexamethasone) regimen, the patient’s bone
pain symptoms were significantly relieved, and the lower
limb weakness symptoms improved. The use of a walking

aid allowed the patient to walk. After re-examination, the
M protein electrophoresis was negative and the serum
free light chain was within the normal range, indicating
that the patient had achieved complete remission.

In early March 2024, the patient experienced gingi-
val pain and oral ulcers. On March 24, 2024, the patient
began to experience weakness in the lower limbs accom-
panied by pain, and was unable to stand independently.
On March 31, 2024, the patient was admitted to the hos-
pital. After admission, a neurological physical exami-
nation was conducted. The muscle tone of the limbs
was normal. The muscle strength of both upper limbs
was normal. The muscle strength of both lower limbs
decreased symmetrically, with grade 4/5 (MRC)proxi-
mally and grade 3/5(MRC) distally. Tendon reflexes in
both lower limbs could not be elicited. On April 1, 2024
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(the 8th day after onset), a lumbar puncture examina-
tion was performed, and the CSF results were shown on
Table 2. The NCS examination indicated decreased motor
nerve conduction velocity in distal ends of both lower
limbs and the left upper limb, with prolonged latencies in
light median nerve, suggesting demyelination. The signif-
icant decrease in the amplitude of motor conduction in
bilateral peroneal nerves indicated the presence of axonal
lesions. The latency of F-waves in the left upper limb was
prolonged. (Table 1). No space-occupying lesions were
found on the MRI of the thoracic and lumbar spine.

The patient was diagnosed with GBS, and was treated
with IVIG (0.4 g/kg/d for 5 days) on day 9. On day 14,
the patient’s pain in both lower limbs improved, but there
was no significant improvement in lower limb muscle
strength, with MRC muscle strength of 3/5 proximally
and 2/5 distally. The patient was discharged to a rehabili-
tation hospital for further treatment. We followed up the
patient by phone one week after discharge and were told
that she could walk with a walker.

Case 3

A 70-year-old female patient developed bilateral low back
pain without apparent cause in February 2024, which
progressively worsened, making her difficult to turn over
and gradually causing numbness in both feet. Lumbar
MRI showed first lumbar vertebral (L1) compression
fractures. Laboratory examination showed HB 78 g/L,
B2-MG 3.51 mg/L, IgA X type by M protein electropho-
resis, and 40% plasma cells found in bone marrow cytol-
ogy. The patient was diagnosed with multiple myeloma
(IgA X type, ISS stage II). In May 2024, she underwent
L1 vertebral PVP surgery and began chemotherapy with
VRD regimen. Then the bone pain symptoms were sig-
nificantly alleviated. After 3 courses of VRD regimen, the
M protein was negative.

In August 2024, the patient experienced numbness in
all four limbs, particularly in both lower limbs, which
was considered to be bortezomib-induced peripheral
neuropathy(BiPN).The treatment plan was adjusted to
RD (lenalidomide and dexamethasone) regimen, and
gabapentin was used to improve the PN symptoms. The
patient’s numbness in both lower limbs gradually wors-
ened, and she experienced fatigue and was unable to
walk. On September 11, 2024, the patient was admitted
and the neurological examination was conducted. The
muscle strength of both upper limbs was normal. There
was a symmetrical decrease in muscle strength of both
lower limbs, with grade 4/5 (MRC) proximally and grade
3/5 (MRC) distally. The acupuncture sensation below
the middle of both lower limbs was decreased. Tendon
reflexes in both lower limbs were absent.

BiPN could not account for the weakness symptoms
in both lower limbs of the patient. The patient might
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suffer from other polyneuropathies, such as GBS. Lum-
bar puncture was performed and the results of CSF were
shown in Table 2. Meanwhile, metagenomic next-gener-
ation sequencing (mNGS) technology was used to detect
pathogenic microbial DNA in CSF, and no pathogenic
sequences were detected. NCS indicated a decrease in
motor nerve conduction velocity in the left upper limb
and both lower limbs, with prolonged latencies in bilat-
eral peroneal nerves, suggesting demyelination. Motor
conduction amplitude in distal lower limbs significantly
decreased, indicating the presence of axonal lesions. The
latency of F-wave in the left upper limb was prolonged
(Table 1). Subsequently, IVIG (0.4 g/kg/d for 5 days) was
administered for treatment. After a follow-up of one
month, the patient’s symptoms of weakness in both lower
limbs improved, and she could walk with the help of a
walker. However, she still had symptoms of numbness in
her lower limbs, which might be due to BiPN.

Discussion and conclusions
The causes and mechanisms of GBS are still unclear,
and may be related to previous infections, surgery, vac-
cination, and immune checkpoint inhibitors therapy.
Whether the combination of MM and GBS is an occa-
sional event or there is some connection between them,
there is currently no large-scale clinical data to support it,
only scattered case reports. Currently, based on the data
of 3 patients and literature, we are thinking about the
possible causes of MM combined with GBS. The clinical
characteristics of the three patients are shown in Table 3.
Infection is the most common predisposing factor for
the occurrence of GBS. Two-thirds of adult patients with
GBS have premonitory symptoms of respiratory or gas-
trointestinal infection within 4 weeks before the onset of
weakness symptoms, with upper respiratory tract infec-
tion being the most common precursor event worldwide
[12]. The reported pathogens of GBS precursor infection
include Campylobacter jejuni, Mycoplasma pneumoniae,
Haemophilus influenzae, Japanese encephalitis virus,
Epstein-Barr virus, herpes simplex virus, cytomegalo-
virus, and Zika virus [13—-15]. COVID-19 infection was
also associated with increased risk of GBS [16]. Molecu-
lar mimicry between microorganisms and neural anti-
gens may be the most well established mechanism for
the occurrence and development of GBS [3]. Two of the
three patients had a history of significant pre-infection. It
is noteworthy that the three patients we reported were all
IgA type MM. IgA is the main component of the body’s
mucosal immune defense, and the loss of IgA function
may lead to more susceptibility to respiratory and gas-
trointestinal infections in MM, which may promote the
occurrence of GBS [17]. However, there are also case
reports of light chain multiple myeloma with GBS [10,
11].
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o s % Several studies have shown a link between surgery and
é & g 83 GBS [18-20]. A retrospective analysis in Switzerland in
5 g3 2% % 2012 showed that the incidence rate of GBS after surgery
& 2 ‘é ¢ g increased significantly, with a relative risk of 13.1 times
g gL ggls higher than the baseline incidence rate [18]. A national
3 |2 2&82°¢2 epidemiological study in France in 2018 showed that 5%
£ of patients developed GBS after surgery, with orthopedic
S 5 surgery and gastrointestinal surgery significantly associ-
g g ated with GBS [20]. GBS usually occurs within 6 weeks
% 2o 6 o % after surgery. The pathogenesis of surgery-related GBS
£8z = = 2 is still unclear, and may be related to immune dysfunc-
= 2 tion or secondary infection caused by surgery. Patients
£ 7 with multiple myeloma often have vertebral compression
= N fractures, which require vertebral surgery. Wei-Cheng Tu
§ > :g; et al. [21] summarized 16 case reports of GBS after spi-
) R <) nal surgery, with short-term GBS symptoms occurring
3¢ & ¢ % immediately after surgery and long-term GBS symptoms
5 occurring 17 days after surgery. Ten of the 16 patients
é developed respiratory failure. Patients with spinal cord
g injury often experience symptoms such as weakness and
€ p % numbness in the lower limbs, which overlap with the
%8 £ symptoms of GBS, making it easy to misdiagnose or miss
£8l., . o |® the diagnosis of GBS. The three patients we reported all
<E®2 =2 = g had a history of spinal surgery, but the interval between
9 3 surgery and GBS was relatively long, which may not be
2 9 5 related to each other.

-g 9 3 Bortezomib is one of the most important drugs for the
£ = g treatment of MM, and PN is its main side effect [22]. VRD
‘_5 = 2 regimen is the most commonly used induction therapy
£ ,; é E E § for multiple myeloma. With this regimen, the incidence
B g of PN is as high as 80%, with a grade>3 PN incidence of
s 33% [23]. Subcutaneous administration instead of intra-
Qg § venous administration does not affect the efficacy, but
e % - -é can significantly reduce the incidence of PN [24]. Typical
s £ 158 p manifestations of BiPN include neuropathic pain, numb-
= E g § - ness, and sensory abnormalities in the distal limbs, with
5|8 z = S o = e a small number of patients experiencing motor dysfunc-
LlE%S2s = |83 tion, manifested as muscle weakness, muscle atrophy,
% § _g'a and unilateral or bilateral foot drop [25]. There are over-
o g é laps and differences in the clinical manifestations of BiPN
£l=s o E and GBS. The typical clinical manifestation of GBS is
é :6; ."E.i P _§ é rapidly progressive bilateral muscle weakness, with some
% S g S S S |58 patients experiencing cranial nerve involvement, nerve
B ¢ £ root pain, and muscle pain [26]. Patients with severe
2 f § GBS may experience respiratory muscle paralysis lead-
& Sy ing to respiratory failure, and autonomic nerve damage
Sl 33 can cause fatal arrhythmia and hypotension [6]. There
5 § ¥ o o g% are case reports of MM patients who developed GBS

=3 |2 & & |gE . . - .
Lln = e g g after using bortezomib, which is considered to be caused
S g; by bortezomib [10, 11]. The three patients we reported
'E_J gg had all been treated with bortezomib before GBS, and
m SE had experienced varying degrees of PN, followed by
% A Eé lower limb weakness symptoms. After undergoing lum-
= S 8 8 |25 bar puncture and NCS, they were diagnosed with GBS.
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The relationship between bortezomib and GBS remains
unclear.

10-20% of multiple myeloma patients coexist with
light-chain (AL) amyloidosis, and one-quarter of patients
with AL amyloidosis may experience neuropathy [27].
For MM patients who exhibit neurological symptoms, it
is necessary to differentiate whether amyloidosis is pres-
ent. In addition to peripheral neuropathy, the autonomic
nervous system is often affected, manifested as secretory
diarrhea, orthostatic hypotension, erectile dysfunction,
etc. NCS and pathological examination often indicate
axonal lesions [28]. Unlike GBS, patients with AL amy-
loidosis often accompanied by heart and kidney disease.
Subcutaneous fat biopsy, bone marrow biopsy, or biopsy
of diseased organs can determine the presence of AL
amyloidosis. For patients with multiple myeloma com-
plicated with amyloidosis, the symptoms of amyloidosis
usually alleviate after controlling the myeloma. The three
patients we reported did not show amyloid deposition in
bone marrow pathology at the onset of the disease, and
when neurological symptoms appeared, all patients were
in remission status of multiple myeloma, so neurological
symptoms caused by amyloidosis were not considered.

POEMS syndrome(polyneuropathy, organomegaly,
endocrinopathy, M-protein, and skin changes)is rare
type of plasma cell diseases that can also cause peripheral
neuropathy, leading to symptoms such as limb numb-
ness, pain, and weakness. Occasionally, there are case
reports of multiple myeloma accompanied by POEMS
syndrome [29, 30]. Unlike the acute onset and monopha-
sic course of GBS, the neurological symptoms of POEMS
syndrome often persist for a long time and gradually
worsen, resembling chronic inflammatory demyelinat-
ing polyneuropathy (CIDP) [31]. NCS show that demy-
elination is predominant in the nerve trunk rather than
the distal nerve terminals and axonal loss is predominant
in the lower limb nerves [32]. Skin lesions (such as hem-
angioma, hypertrichosis, skin pigmentation, white nails,
etc.) and thrombocytosis suggest the possible presence of
POEMS syndrome. Further vascular endothelial growth
factor (VEGF) testing, bone marrow biopsy, M protein
detection, and imaging studies are helpful in confirming
the diagnosis of POEMS syndrome. Routine VEGF test-
ing for all patients with CIDP may reduce misdiagnosis,
mortality, and treatment costs associated with POEMS
syndrome [33].

The cause of multiple myeloma with GBS is unclear,
and previous infections, spinal surgery, and medication
use may be involved in the occurrence of GBS. Vertebral
lesions and drugs such as bortezomib may cause limb
numbness and fatigue, which can be easily confused with
the clinical manifestations of GBS and require vigilance
from clinicians. The identification of BiPN and GBS is
shown in Table 4. Amyloidosis and POEMS syndrome
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can also cause neuropathy, necessitating careful differen-
tiation. For MM patients, when they suddenly experience
unexplained limb weakness, we need to be aware of GBS
and promptly perform lumbar puncture and NCS to help
differentiate it. Early diagnosis and treatment of GBS
may reduce the occurrence of emergency situations and
improve prognosis [38].

Abbreviations

MM Multiple myeloma

GBS Guillain-Barré syndrome

CSF Cerebrospinal fluid

NCS Nerve conduction studies

MRC Medical research council

IVIG Intravenous immunoglobulins

PN Peripheral neuropathy

MRI Magnetic resonance imaging

HB Hemoglobin

B2-MG 32-microglobulin

PVP Percutaneous vertebroplasty

ISS International staging system(ISS)

VRD Bortezomib, lenalidomide and dexamethasone
PLD Bortezomib, liposomal doxorubicin, and dexamethasone
BiPN Bortezomib-induced peripheral neuropathy
RD Lenalidomide and dexamethasone

VEGF Vascular endothelial growth factor

CiDP
POEMS

Chronic inflammatory demyelinating polyneuropathy
Polyneuropathy, organomegaly, endocrinopathy, M-protein, and
skin changes
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