: https://doi.org/10.59578/jmsni.2025.16.1.26-32

U KSNI

\
Y7

CASE REPORT

ISSN 2733-8290/ e-ISSN 2951-2972

b
S,

-

2|

rio

Clinical Manifestation and Prognosis of Overlapping Acute Motor Axonal Neuropathy
and Acute Transverse Myelitis with Anti-GM1 and Anti-GD1a Antibodies: A Case

Study

A Young Kim, MD?, Hong Keun Yoo, MD?, Jong Hyun Jeon, MD?, Hyuk Sung Kwon, MD, PhD"

Department of Neurology, Hanyang University College of Medicine, Seoul, Korea®
Department of Neurology, Hanyang University Guri Hospital, Hanyang University College of Medicine, Guri, Korea”

Antibodies against GM1 and GD1a are closely associated with acute motor axonal neuropathy
(AMAN). Patients simultaneously positive for both anti-GM1 and anti-GD1a antibodies are rare,
and their clinical manifestations and prognosis remain unclear. Herein we report a 41-year-old

male diagnosed with AMAN and acute transverse myelitis who was positive for immunoglobulin
M anti-GM1, immunoglobulin G (IgG) anti-GM1, and IgG anti-GD1a antibodies. He experienced
rapid progression of motor weakness to near quadriplegia within a few days, followed by

substantial improvement over 6 months after initiation of steroid treatment, resulting in return

of most activities of daily living.
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Guillain-Barré syndrome (GBS) is a post-infectious and
immune-mediated polyneuropathy and is a clinically
heterogeneous condition divided into demyelinating and
axonal categories.”” Approximately 60% of patients with
GBS are positive for anti-ganglioside antibodies.” An-
ti-GM1 and -GDla antibodies are markers of an immune

response primarily affecting the motor axons of the pe-
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ripheral nervous system and closely related to the acute
motor axonal neuropathy (AMAN) variant of GBS.**
Considering the possible pathogenesis of AMAN subse-
quent to Campylobacter jejuni infection, the binding of
antibodies to GM1 or GD1a at nodes of Ranvier in periph-
eral motor nerves induces local complement activation,
resulting in the formation of membrane-attack complex,
axonal degeneration, and loss of myelin. This axonal
injury is thought to be associated with poor outcomes
and a rapid disease course. Patients who are simultane-
ously positive for anti-GM1 and anti-GD1a antibodies are

relatively rare. Among 119 patients with GBS, one study
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AMAN Overlapping with ATM

identified only two patients who were simultaneously ~ (ATM) can have severe symptoms with poor prognosis.”
positive for immunoglobulin G (IgG) or immunoglobu-  Although a recent study reported that patients with anti-
lin M (IgM) anti-GM1 and IgG anti-GDla antibodies.” In  bodies against a certain type of ganglioside complex ex-
addition, overlap of AMAN and acute transverse myelitis ~ perience severe GBS symptoms and outcomes,” clinical

Table 1. Nerve conduction study at 1 week after symptom onset

s Latency (ms) Amplitude (mV) Conduction velocity (m/s)
Right Left Right Left Right Left
Motor NCS
Median (APB)
Wrist 2.55 323 3.72° 4.52°
Elbow 6.51 7.03 2.42° 2.20° 60.63 63.12
Ulnar (ADM)
Wrist 2.50 2.50 2.93 3.54°
Elbow 8.65 7.66 0.84° 1.65° 42.31° 50.42°
Tibial (AH)
Ankle 3.65 4.58 4.36° 4.49°
Popliteal fossa 12.55 13.13 1.31° 1.64° 44.91 46.83
Peroneal (EDB) 448 3.85 10.61 14.57
Ankle 448 3.85 10.61 14.57
Fibular head 12.71 11.46 7.04 6.89 44.96 48.66
F-wave
Median (APB)
Wrist 32.08° 34.32°
Ulnar (ADM)
Wrist 35.31° 34.17°
Tibial (AH)
Ankle NR? NR?
Peroneal (EDB)
Ankle 54.11° NR®
H-eflex
Tibial (soleus)
Popliteal fossa NR? NR®
Sensory NCS
Median 2.71 2.86 25uVv 35uV 53.50 48.90
F-W 271 2386 25 pV 35V 53.50 48.90
P-W 2.08 2.08 45 v 50V 45.60 43.20
W-E 427 4.32 30V 75V 56.20 55.50
Ulnar
F-W 2.50 2.55 10pVv 5puVv 440 45.10
W-E 4.53 5.31 25pVvV 15puVv 57.40 48.90
Sural
Calf 3.39 4.11 50V 60 pv 35.40 36.50

NCS, nerve conduction study; APB, abductor pollicis brevis; ADM, abductor digiti minimi; AH, abductor hallucis; EDB, extensor
digitorum brevis; NR, no response; F, finger; W, wrist; P, palm; E, elbow.
*Abnormal findings.
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manifestations and prognosis of patients with GBS over-
lapped with those of ATM who are simultaneous positive
for both anti-GM1 and anti-GD1a antibodies remain
poorly established.

Here, we report a clinical manifestation and prognosis
of a 41-year-old male diagnosed with AMAN and ATM,
positive for IgM anti-GM1, IgG anti-GM1, and IgG an-
ti-GD1 antibodies. After rapid progression, he showed a
favorable outcome after intravenous immunoglobulin
(IVIG) and IV steroid therapy.

I CASE

A previously healthy 41-year-old male presented with
initial symptoms of bilateral leg weakness and pares-

Rt. Median — APB

thesia, which began 1 day prior to admission. He had
experienced diarrhea and chills 1 week earlier. These
was no autonomic dysfunction, including bladder and
bowel function, body temperature, heart rate, or blood
pressure. Laboratory findings revealed mildly increased
creatinine (1.14 mg/dL), increased erythrocyte sedimen-
tation rate (24 mm/hour), and normal C-reactive protein
(0.5 mg/dL). Other laboratory findings such as lipid pro-
file, electrolyte, liver function, and coagulation profiles
were unremarkable. Cerebrospinal fluid analysis showed
a white blood cell count of 5/mm?’, glucose of 60 mg/dL,
and protein of 25 mg/dL. Albuminocytologic dissociation
was not seen.

Initial neurological examination revealed a medical
research council (MRC) grade of -5 in the right upper
limb, grade 5 in the left upper limb, grade 2 in the right

Rt. Tibial - AH

Hms

Sopv Hms

Figure 1. Results of motor nerve conduction studies of right median and tibial nerves. (A) Initial nerve conduction study was
performed 1 week after leg weakness. Conduction amplitude was decreased in the nerves, but velocity was normal. A conduction
block and temporal dispersion were noted. (B) A follow-up nerve conduction study 1 week later showed further decrement of the
amplitude of compound muscle action potentials but no conduction block or temporal dispersion. Rt, right; APB, abductor pollicis

brevis; AH, abductor hallucis.
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Table 2. Nerve conduction study at 2 weeks after symptom onset

s Latency (ms) Amplitude (mV) Conduction velocity (m/s)
Right Left Right Left Right Left
Motor NCS
Median (APB)
Wrist 3.69° 279 0.34° 0.21°
Elbow 7.33 6.65 0.33° 0.23° 65.83 62.27
Ulnar (ADM)
Wrist 2.98° 4.02° 0.26° 0.32°
Elbow 8.63 8.85 0.28° 0.26° 46.05 53.79
Tibial (AH)
Ankle 4.40 5.31 0.02° 0.01°
Popliteal fossa 13.83 13.65 0.05° 0.04° 41.32 46.80
Peroneal (EDB)
Ankle 3.44 3.33 0.69° 1.30°
Fibular head 114 11.33 0.64° 1.14° 45.86 45.63
F-wave
Median (APB)
Wrist 28.18 27.45
Ulnar (ADM)
Wrist NR? 31.20°
Tibial (AH)
Ankle NR? NR?
Peroneal (EDB)
Ankle NR? NR?
H-reflex
Tibial (soleus)
Popliteal fossa NR? NR®
Sensory NCS
Median
F-W 273 275 10pV 25V 51.30 50.90
P-W 2.04 1.90 25pVvV 40 pVv 44.10 47.50
W-E 4.60 4.23 30V 50 uVv 52.10 56.70
Ulnar
F-W 2.63 244 2uVv 5uVv 41.90 45.10
W-E 473 5.13 5uv 10pv 55.00 50.70
Sural
Calf 3.85 3.90 15pVv 30pVv 38.9 37.20

NCS, nerve conduction study; APB, abductor pollicis brevis; ADM, abductor digiti minimi; AH, abductor hallucis; EDB, extensor
digitorum brevis; NR, no response; F, finger; W, wrist; P, palm; E, elbow.

*Abnormal findings.

lower limb, and grade 3 in the left lower limb. He showed
paresthesia of both limbs, gait disturbance, and areflex-
ia. The Romberg sign was negative and no ataxic symp-

toms were noted. Under suspicion of GBS, intravenous

immunoglobulin was started immediately. Within 2
days, his symptoms rapidly progressed to MRC grade 3
in both proximal upper limbs and showed bilateral hand
grip weakness and MRC grade 2 in both lower limbs.
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Figure 2. Cervical spine magnetic resonance imaging. T2-weighted images of sagittal (A) and axial (B) planes revealed
hyperintensities at a C3-4 segment of cervical spinal lesion (red arrow) suggesting acute inflammation or demyelinating disease.

Laboratory tests confirmed the presence of anti-GM1
IgG, anti-GM1 IgM, and anti-GD1a IgM antibodies. Im-
munologic laboratory findings were negative for serum
immunoglobulin A (287.4 mg/dL), anti-cardiolipin anti-
bodies, aquaporin-4 antibodies, and anti-32-glycoprotein
I antibodies, while the lupus anticoagulant screening test
was positive. Campylobacter species were detected in the
stool.

Initial nerve conduction studies supported polyneu-
ropathy of motor nerves (Table 1, Fig. 1A), though it was
unclear whether it was of demyelinating or axonal type.
Conduction block and temporal dispersion were noted, in-
dicating an early stage of demyelination of motor nerves.
Further decrement of the amplitude of compound mus-
cle action potentials without temporal dispersion or
conduction block was noted after 5 days (Table 2, Fig. 1B),
suggesting axonal motor polyneuropathy. Despite 5 days
of IVIG treatment, his symptoms continued to worsen.
Due to suspected transverse myelitis observed on cervi-
cal spinal magnetic resonance imaging (Fig. 2), steroid
pulse therapy (methylprednisolone, 1,000 mg/day for 5
days) was initiated. An aquaporin-4 autoantibody test
was negative. After initiating steroid therapy, no further
progression was noted. Concurrent azithromycin treat-
ment was added to combat the Campylobacter infection.

At 2 weeks after admission, the patient was discharged

with a prescription for prednisolone. At discharge, neu-

rological examination revealed MRC grade 4 in both
proximal upper extremities, grade 3 in both distal upper
extremities, and grade 2 in both lower extremities. His
symptoms gradually improved over time. At 6 months,
neurological examination revealed MRC grade 5 in both
upper extremities (only some clumsiness) and grade 3 in
the right lower and grade 4+ in the left lower extremities,
allowing the patient to perform most daily activities, in-

cluding walking.

I DISCUSSION

Here, we present a patient diagnosed with the AMAN
subtype of GBS who was simultaneously positive for
both anti-GM1 and anti-GDla antibodies and presented
co-morbid acute transverse myelitis in the cervical spine.
Anti-GM1 and anti-GD1 antibodies cause peripheral ax-
onal polyneuropathy.’ Anti-ganglioside antibody on the
basis of molecular mimicry theory make us understand
association between types of autoantibody and patient’s
clinical symptoms. Associated transient conduction
block can be reversed in many cases of AMAN type GBS.°

Acute inflammatory demyelinating polyneuropathy
is a demyelinating subtype of GBS, though the specif-
ic pathogens involved and their effects on myelin or

Schwann cells are not clear.” Thus, it is likely that the pre-
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sented case of acute transverse myelitis in the cervical
spine occurred through an unknown autoimmunologic
mechanism. Transverse myelitis is a clinical syndrome
that involves damage to the spinal cord and nerves re-
sulting in various degrees of weakness, sensory alter-
ations, and autonomic dysfunction that can be triggered
by post-infectious immune system mechanisms similar
to those of GBS.” As such, corticosteroid therapy can be
used to overcome the underlying inflammatory process.
The presented patient experienced rapid progression
of motor weakness to nearly quadriplegia within a few
days despite IV immunoglobulin treatment but showed
more favorable outcomes after initiation of steroid ther-
apy. Substantial improvement was observed over the
6 months of steroid therapy. This case emphasizes the
importance of recognizing the diverse clinical presenta-
tions and antibody profiles in GBS to allow prompt and
appropriate therapeutic interventions. The presence of
specific anti-ganglioside antibodies in GBS, particularly
in the AMAN subtype, might contribute to the associated
axonal dysfunction. In addition, simultaneous positivity
for both anti-GM1 and anti-GD1a antibodies may play a
role in rapid disease progression. As exact titers of single
or complex antibodies were not analyzed, a causal rela-
tionship could not be established for the current case. It
is also possible that ATM is the reason for the initial se-
vere symptoms and the effectiveness of steroid therapy.’

The improvements observed during the 6 months of
IVIG and steroid therapy, in conjunction with targeted
treatment for an identified Campylobacter infection, un-
derscore the importance of a multifaceted approach for
patients with GBS. Although Campylobacter infections
are usually self-limiting, in cases of invasive illness, and
antibiotics such as azathioprine can shorten the duration
of symptoms.® In the presented case, evaluation of my-
elin oligodendrocyte glycoprotein antibody or follow-up
anti-ganglioside antibodies might have allowed more
stronger conclusion regarding the prognosis.

This case of AMAN-type GBS with both anti-GM1 and
anti-GDla antibodies highlights the interplay among

infectious triggers, immune responses, and neurological

manifestations. Despite early intervention with appropri-
ate treatment, the disease and associated weakness can
deteriorate rapidly. Steroid treatment was effective in the
presented case of AMAN-type GBS with co-morbid ATM
due to the involved axonal loss.”

This case demonstrated the possibility of substantial
improvements over several months of such treatment,
although the weakness had progressed to near quadriple-
gia. Accordingly, comprehensive diagnostic evaluations
are crucial to differentiate among GBS subtypes and oth-
er demyelinating diseases to achieve optimal patient care

and outcomes.
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